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CERTIFIED M A I L - RETURN RECEIPT REQUESTED 

September 24, 2012 

Mr. Ed Riege 
Environmental Manager 
Western Refining, Southwest Inc., Gallup Refinery 
Route 3, Box 7 
Gallup, New Mexico 87301 

R E : DISAPPROVAL 
FACILITY-WIDE GROUND WATER MONITORING 
WORK PLAN, 2011 UPDATES 
WESTERN REFINING COMPANY SOUTHWEST INC., GALLUP REFINERY 
EPA ID # NMD000333211 
HWB-WRG-12-002 

Dear Mr. Riege: 

The New Mexico Environment Department (NMED) has reviewed the Facility-Wide Ground 
Water Monitoring Work Plan, 2011 Updates (Work Plan), dated March 2012, submitted on 
behalf of Western Refining Company Southwest Inc., Gallup Refinery (Permittee) and hereby 
issues this notice of disapproval. 

Comment 1 
There are several issues regarding the figures included in the Work Plan. Figure 3, Figure 5 and 
5b are difficult to read. Remove the hatching over the SWMUs in Figure 3. Increase the font 
size or do not bold the groundwater monitoring well labels so that they are legible. On Figure 5 
remove the closed (abandoned) wells. The NAPIS wells are mis-labeled as KA-wells on all 
three figures; re-label them appropriately. Ensure that the figures include all of the groundwater 
monitoring and recovery wells. Use the same base map showing all groundwater and recovery 
wells for all of the figures. On Figures 5 and 5b, include the groundwater elevations along with 
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the groundwater monitoring well designation labels so that the elevations and groundwater 
contours can be verified. Report the dates that the groundwater data were collected in the map 
legend. Revise the figures as needed. 

Comment 2 
The page numbering in the Table of Contents is incorrect. Appendix E is listed as page 50 and 
Appendix F and the Figures are listed as having page numbers in the 500s. Adjust the page 
numbers and revise the Table of Contents to reflect the correct numbering. 

Comment 3 
Do not include the February 9, 2009 letter Facility Wide Groundwater Monitoring Work Plan 
(Appendix A: Letter from NMED/HWB February 9^ Remove Appendix A from the revised 
Work Plan. Delete all associated references in the text and, i f the Appendix designations are 
changed, correct the text reference to other appendices and the Table of Contents, as necessary. 

Comment 4 
Appendix F contains a document titled Stratigraphic Interpretation Report from Peregrine 
GeoConnect dated March 2012. It is not clear why the report was included in the Work Plan. 
Remove Appendix F from the Work Plan and submit the stratigraphic report separately, i f 
appropriate. 

Comment 5 
The Permittee proposes to change the sampling frequency and analytes for well OW-1; checking 
only for artesian conditions quarterly. The purpose of OW-1 is to actas an observation well to 
evaluate whether or not any constituents from the refinery are migrating from the refinery 
property. The Permittee must continue to check OW-1 for artesian flow conditions and sample 
for major cations, major anions, VOCs, DRO extended, WQCC metals, pH, EC, DO, ORP, 
temperature and TDS on quarterly basis. OW-1 is listed twice in Table 1 (Appendix D). Revise 
the table to delete the duplicate listing. 

Comment 6 
The Permittee proposes to change the sampling frequency of OW-50 and OW-52 from quarterly 
monitoring to annual monitoring. NMED concurs. Continue to sample for water quality 
parameters and the analytical suites listed in Table 1 (Appendix D). Modify Table 1 as 
necessary. 

Comment 7 
In Section 2.0 (Background Information), page 9, paragraph 3, the Permittee states, "Western is 
working with OCD and PTSB to place this line back in service." As noted in Comment 4 of 
NMED's September 2011 Notice of Disapproval Facility Wide Groundwater Monitoring Work 
Plan, Comment 4, OCD has determined that the pipe is not within its jurisdiction. Remove the 
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reference to OCD from the revised'Work Plan. 

Comment 8 
NMED's Comments 4 and 5 from the February 16, 2012 Second Notice of Disapproval 
Requirement to Resurvey Groundwater Monitoring Wells and Recovery Wells as well as 
Comment 2 from the May 18, 2012 Third Disapproval Requirement to Resurvey Groundwater 
Monitoring Wells and Recovery Wells required further edits to the Permittee's Well Elevation 
Summary Table. The Permittee included an unapproved Well Elevation Table as Appendix C in 
the Work Plan. Once the Well Elevation Summary Table has been approved, include it in the 
revised Work Plan. In addition, include the updated and corrected version of the Artesian Water 
Well table. NMED will not approve the Work Plan until the corrected tables have been 
approved and are included in the revised Work Plan. Additionally, base the groundwater 
elevation maps off of the correct groundwater elevation data in the revised Work Plan. Update 
Section 4.1 (Ground water Sampling Methodology), which references the tables, in the revised 
Work Plan. 

Comment 9 
Section 2.4 (Summary of contaminant releases that could contribute to possible ground water 
contamination), page 14, paragraph 3 contains a typographical error citing the year as 2021, 
instead of 2012. Revise the Work Plan to reflect the correct date. 

Comment 10 
In Section 2.4 (Summary of contaminant releases that could contribute to possible ground water 
contamination), page 15, paragraph 1, the Permittee states, "[fjhe continued presence of water in 
GWM-2 and GWM-3 may be attributed to the fluctuation of ground water levels due to the 
increase in moisture this year." GWM-2 and GWM-3 were installed in fall 2005; the wells were 
deliberately installed as dry wells to observe whether or not the aeration basin leaks. Water was 
detected during the first quarter of groundwater sampling in 2008; water has been detected 
continuously since 2010. The past two years have experienced below normal precipitation. 
Either the groundwater levels have not been measured and recorded properly, or there is ah. 
increase in the elevation of the water table, or the aeration basin is leaking. The Permittee must 
base statements made in work plans and reports on data that can be substantiated, not based on 
conjecture. The Permittee is required to investigate the source of water for GWM-2 and GWM-3 
as part of the Aeration Basin corrective action work plan. 

Comment 11 
There seems to be an issue between previously reported groundwater elevation data and the data 
presented in the Work Plan. For example, the Permittee previously reported the groundwater 
level for GWM-2 on 2/16/2011 (reported in an email on 2/17/2011) as having a total well depth 
of 18.97 feet and 17.94 feet as the depth of water. In Appendix C-l, page 41, table entitled 
"Well Data 2011 Annual/Quarterly Sampling 2011 DTB/DTW Measurements", for 2/16/2011, 
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GWM-2 is recorded as total depth of 18.81 feet with depth to groundwater 15.08 feet. The listed 
measurements do not correspond; if the measurements were corrected to account for the new 
survey data, the water column height should be the same. Ensure that the groundwater level 
measurements are accurate; revise the table as necessary. Include a footnote to the table stating 
that the depth to groundwater was adjusted using the new survey data-. 

Comment 12 
In Section 4.4.6.2 (Field Duplicates), the Permittee states, "[fjield duplicates will not be collected 
on a routine basis, as there is sufficient data to establish outliers or suspect results through a trend 
analysis." Field duplicate groundwater samples must be obtained at a frequency of ten percent. 
At a minimum, one duplicate sample per sampling day must always be obtained. Revise the 
Work Plan accordingly. 

Comment 13 
In Appendix B (Gallup Field Sampling Collection and Handling Standard Procedures), describe 
the location along the well where the measurements will be taken. Revise the Work Plan to 
include this detail. 
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The Permittee must address all comments contained in this disapproval and submit a revised 
Work Plan to NMED and OCD on or before November 14, 2012. The revised Work Plan must 
be accompanied by a response letter that details where all revisions have been made, cross-
referencing NMED's numbered comments. Also, include an electronic version of the Work Plan 
that shows where all revisions have been made in redline-strikeout format. 

If you have questions regarding this disapproval, please contact Kristen Van Horn of my staff at 
505-476-6046. 

Hazardous Waste Bureau 

cc: D. Cobrain NMED HWB 
K. Van Horn NMED HWB 
C. Chavez OCD 
C. Johnson WR.G 

File: Reading File and WRG 2012 File 
WRG-12-002 
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September 24, 2012 

Mr. Ed Riege 
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Gallup, New Mexico 87301 

RE: APPROVAL WITH MODIFICATIONS 
REQUIREMENT TO RESURVEY GROUNDWATER MONITORING WELLS 
AND RECOVERY WELLS 
WESTERN REFINING COMPANY, SOUTHWEST, INC., GALLUP REFINERY 
EPA ID # NMD000333211 
HWB-WRG-11-003 

Dear Mr. Riege: 

The New Mexico Environment Department (NMED) has received Western Refining Company, 
Southwest Inc., Gallup Refinery's (Permittee) submittal titled, Requirement to Resurvey Ground 
Water Monitoring Wells and Recovery Wells (Report), dated June 12, 2012. NMED has 
reviewed the Report and hereby issues this Approval with the following modifications. 

Comment 1 

In Comment 3 of NMED's May 18, 2012 Third Notice of Disapproval (NOD), the Permittee was 
required to verify that all horizontal data from the June 2011 survey was correct and represented 
the actual locations of the monitoring wells surveyed. The Permittee cross referenced survey 
data from Sterling & Mataya Engineers collected on May 13, 1991 (May 1991) and data acquired 
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by Lynn Engineering and Surveying collected on June 21, 2007 (June 2007) to verify the 
monitoring well locations. Survey data from the May 1991 survey was converted from NAD27 
to NAD83; however, the Permittee did not provide conversions for all ofthe May 1991 survey 
data. Provide revised coordinate verification worksheets that include all monitoring wells from 
the May 1991 survey. In addition, there is a typographical error in the reported elevation for the 
OW-11 monitoring well conversion. The Permittee reports an elevation of 6923.59 feet and the 
May 1991 reports it as 6923.89 feet. Correct the typographical errors in revised coordinate 
verification worksheets. 

Comment 2 

In the 2011 Corrected Well Elevation Summary Table - Revision 3 (June 12, 2012), the 
Permittee did not report a stick-up length measurement for BW-1B in the "2011 Survey Stick-up 
Length (feet)" column. In addition, the Permittee did not define the asterisk from the OW-1 
"2011 Measuring Point Description" column. Define the symbol in the "Notes" section or 
remove it from the revised data table. The Permittee is reminded that all data tables must be 
reviewed and corrected for errors prior to submission. Correct the typographical errors and 
provide a revised data table. 

Comment 3 

Comments 8 and 11 of NMED's September 24, 2012 Disapproval letter for the Facility-Wide 
Ground Water Monitoring Work Plan - 2011 Updates requires the Permittee to resubmit the 
tables in Appendix C with the approved survey data in the revised Work Plan. The Permittee 
must review these tables and ensure the correct information from this Report is incorporated into 
the final version of the tables in the revised Work Plan. 
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The Permittee must submit the revised data tables, replacement pages, and response letter with 
the required information addressing all the comments from this Approval with modifications to 
NMED by October 9, 2012. 

If you have questions regarding this letter please contact Leona Tsinnajinnie of my staff at 
(505) 476-6057. 

"John E. Kieling / ] 
Chief ^ 
Hazardous Waste Bureau 

cc: D. Cobrain, NMED HWB 
K. Van Horn, NMED HWB 
L. Tsinnajinnie, NMED HWB 
C. Chavez, OCD 
T. Larson, Western Refining Company, Gallup Refinery 
C. Johnson, Western Refining Company, Gallup Refinery 
A. Haines, Western Refining Company, El Paso, Texas 

Sincerely. 

File: Reading File and WRG 2012 File 
HWB-WRG-11-003 



GALLUP 

Certified Return Receipt: #7010 1670 0001 3141 0187 

June 12, 2012 

Mr. John Kieling, Chief 
NMED - Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Bldg 1 
Santa Fe, NM 87505-6303 

RE: Third Notice of Disapproval 
Requirement to Resurvey Ground Water Monitoring Wells and 
Recovery Wells 
Western Refining Company, Southwest, Inc., Gallup Refinery 
EPA ID #NMD000333211 
HWB-WRG-11-003 

Dear Mr. Kieling: 

Western Refining Southwest, Gallup Refinery has prepared the following responses to 
the comments listed regarding the above referenced matter dated May 18, 2012. 

Comment 1 

NMED's Comments 2 and 3 from the second Notice of Disapproval (2 n d NOD) dated 
February 12, 2012 required the Permittee to describe the accuracy and error associated 
with the survey method and instruments used during the survey event; however, the 
Permittee did not discuss this information in the response. The Permittee must discuss 
the accuracy and error associated with the survey method and instruments used during the 
survey event in the response letter to this disapproval. 

Response: The Leica 1200 GPS (Global Positioning System) Base and Rover with RTK 
technology is reliable at 99.99% for baselines up to 40 km. The system initializes within 
seconds and position updates every 0.05 second (20 Hz). Latency is rated at less than 
0. OS second and has consistent cm-accuracy. The following specifications are listed for 
accuracies: Kinematic Horizontal: 10 mm + 1 ppm; Vertical: 20 mm + 1 ppm; 
Static (ISO 17123-8): Horizontal 5 mm + 0.05 ppm and vertical 10 mm + 0.05 ppm. 
Performance and accuracies can vary depending on number of satellites, satellite 
geometry, observation time, ephemeris, ionosphere, multipath, etc. (Specification sheet 
attached as Attachment 1). 

1-40 Exit 39, Jamestown, New Mexico 87347 • 505 722-3833 • www.wnr.com 



Comment 2 

The Permittee continues to fail to provide a comprehensive and correct data table that 
summarizes the survey data. There are still several errors associated with the 2011 
Corrected Well Elevation Summary Table (Revision 2-Apri l 19, 2010) (2011 Table). 
The following lists the errors associated with the table, revise the table as accordingly. 

a. There are,several instances where the previous stick-up length and the stick up 
length measurements collected during the 2011 survey (current) are 
significantly different. For example, BW-1B the previous measurement was 
2.38 feet (ft) and the 2011 survey measurement is 0.68 ft. Explain the reason 
for the significant differences between the previous and current stick-up 
length measurements. . 

Response: 2011 Survey Stick-up lengths were determined by subtracting the 2011 Survey 
Well Casing Rim Elevation from the 2011 Ground Elevation Inside Sted Sleeve. 
Corrected values for the "stick-up" lengths would be subtracting the 201T~Sun>ey Well 
Casing Rim Elevation from the 2011 Sun>ey Ground Level Elevation. Column titled 
"2011 Ground Elevation Inside Steel Sleeve " has been removed as per Comment 2b, 
below. Correction has been made to the table. (Attachment 2) 

b. The current stick-up length measurements do not seem to.be correct. It 
appears that the Permittee calculated the stick up length by subtracting the 
"2011 Survey Well Casing Rim Elevation" from the "2011 Survey Ground 
Elevation inside Steel Sleeve." Revise the 2011 Table by correctly calculating 
the stick-up length by subtracting the "2011 Survey Well Casing Rim 
Elevation" from the "2011 Survey Ground Level Elevation." In addition, 
remove the column "2011 Survey Ground Elevation inside Steel Sleeve" from 
the table. 

Response: Column titled "2011 Sun>ey Ground Elevation inside Steel Sleeve" has been 
removed from the table. The sun>ey stick up length values have been revised by 
subtracting the "2011 Survey Well Casing Rim Elevation" from the "2011 Survey 
Ground Level Elevation." (Attachment 2) 

c. . There appears to be a rounding error from the conversion of the previous 
stick-up length measurements from inches (in.) to ft. For example, the 
previous stick-up length measurement for BW-1A is 52.50 in. and the 
Permittee converted the measurement to 4.37 ft. It is actually 4.38 ft. Review 
all converted stick-up measurement data to ensure the calculated data are 
accurately reported in the 2011 Table. ' • "' • : 

Response: Previous stick up lengthxonversions.have-.been corrected by. converting the -. 
reported values in inches to feet (dividing by 12). (Attachment 2) 

1-40 Exit 39, Jamestown, New Mexico 87347 • 505 722-3B33 • www.wnr.oom 
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d. Incorrect elevations are reported for the previous well casing bottom 
elevations for wells OW-50 and OW-52. Table 9.0 (Annual Well Data , 
Summary Table) from the 2009 Annual Ground Water Monitoring Report 
reports well casing bottom elevations for wells OW-50 as 6977.37 ft and OW-
52 as 6985.26 ft, respectively. The 2011 Table reports wells OW-50 as 
6847.63 ft and OW-52 as 6828.53 ft, respectively. Review all elevation data 
from Table 9.0 and ensure all data are correctly reported in the 2011 Table. 

Response: Corrections have been made. (Attachment 2) 

e. Incorrect elevations are reported for the previous total well depths for wells 
MW-2 and SMW-4. Table 9.0 reports the total well depths for wells MW-2 as 
138.94 ft below ground surface (bgs) and SMW-4 as 122.14 ft bgs. The 2011 
Table reports the depths ofthe wells MW-2 as 140.24 ft bgs and SMW-4 as 
72.20 ft bgs. Review all total well depth data from Table 9.0 and ensure all 
data are accurately reported in the 2011 Table. 

Response: All values reported in the 2011 Corrected Well Elevation Summary Table has 
been cross checked with the 2009 Summary Table. 

f. There are significant differences between the previous and current well casing 
rim elevations. For example, OW-29 has a difference of 3.5 ft between the 
previous and current elevations. In Addition RW-6 has a 28.69 ft difference. 
Review the 201 f Table and explain why there are significant differences 
between the previous and current elevations and correct all errors. 

Response: It was determined in 2009 that, ground level elevations were incorrectly . 
reported as well casing rim elevations. Information was corrected using well logs 
available at the time caul if there was no "rim casing elevation data " recorded the 
ground level elevation was entered as rim casing which accounts for the discrepancies 
noted. Discrepancies in rim casing elevations can also be attributed to type of 
instruments used, and where the measurement was taken with regard to rim casing at the 
time wells were installed. .RW-6 elevation (lata was entered incorrectly. The previous 
elevation should read 6942.60feet instead of 6972.60feet. Corrections have been made 
to both the "Previous Ground Level Elevation (feet) " and the "Previous Well Casing 
Rim Elevation (feet) " to read as 6942.60feet with a note explaining the change. 

g. Revise the 2011 Table to define all calculations performed in the table in the 
Notes section of the table. For example, the 2011 'Survey Stick-up length was 
determined by subtracting the "2011 Survey Well Casing Rim Elevation" 
from the "2011 Survey Ground Level Elevation." 

Response: Notes section has been revised accordingly. 

1-40 Exit 39, Jamestown, New Mexico 87347 • 505 722-3833 • www.wnr.com 
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Comment 3 

There are significant errors associated with the reported location data in the 2009 Ground 
water Monitoring Report. Therefore, the Permittee must verify that all horizontal data 
provided (Northing and Easting) are correct and"represent the actual locations ofthe 
monitoring wells surveyed. 

Response: "Significant errors " refers to elevation data as clarified by Ms. Leona 
Tsinnajinnie of NMED (e-mail dated May 23, 2012). The physical locations of all the 
active wells were field verified when survey was performed by DePauli Engineering on 
June 7, 2011. Several wells were cross referenced using the Corpscon v6.0.1, U.S. Army 
Corps of Engineers Coordinate Conversion Software to a common coordinate system by 
comparing survey information dated May 13, 1991 from Sterling & Mataya Engineers -
Surveyors; Lynn Engineering & Surveying, Inc., dated-June 21, 2007 and comparing this 
information to the survey conducted by DePauli Engineering on June 7, 2011. The 
survey information from 1991 used the North American Datum of 1927 (NAD 27) and the 
sim>ey conducted by DePauli Engineering used the NAD 83 to collect coordinates. A 
cross reference is attached on several of.the wells to confirm location points, conversions 
from NAD 27 to NAD 83 data and also technical data concerning grid shift and datum 
shift factors.. Coordinate points do vaiy from 1991 to 2011 and that is a result of the type 
of survey instrument used, methodology and reference points used to gather 
measurements. Based on this information, requirement has been met to verify, locations 
of the wells. (See Attachment 3 for supporting documents) 

.Comment 4 

In accordance with 40 CFR 270.11(d)(1), the Permittee must submit a statement 
indicating that the information provided was properly gathered and evaluated by qualified 
personnel. This statement must accompany all future reports. Submit this statement with 
the required information in the response to this disapproval. 

Response: Certification has been added to this response letter. 

I f you have any questions regarding Western's responses, please do not hesitate to 
contact Cheryl Johnson of my staff at (505) 722-0231. ., 

1-40 Exit 39, Jamestown; New Mexico 87347 • 505 722-3833 • www.wnr.com 
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Certification 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision according to a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry 
of the person pr persons who manage the system, or those persons directly.responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for 
knowing violations. 

Sincerely, 

Ed Riege 
Environmental Manager 

cc: K. Van Horn, NMED HWB w/attach 
C. Chavez, OCD w/attach 
C. Johnson, Western-Gallup 

1-40 Exit 39, Jamestown, New Mexico 87347 • 505 722-3833 • www.wnr.com 

Mail: Route 3 Box-7, Gallup,. New Mexico 87301 
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GPSI2Q0-!- receivers-
GNSS technology 
Type 
Channels 

Upgrade to 

CX1230+ CNSS 

RTK 

Status indicators 

CX1230+ CNSS/ ATX1230+ CNSS CX1220+ CNSS 
SmartTrack+ 

Triple frequency . 

120 channels 

L1/L27L5 CPS : 

L1/L2 GLONASS 

El/E5a/ E5b/ Alt-BOC Galileo 

Compass1 

4 SBAS 

SmartCheck+ 

SmartTrack+ 

Triple frequency 

120 channels 

L1/L2/L5 CPS 

L1/L2 GLONASS 

El/E5a/ E5b/ Alt-BOC Galileo 

Compass' 

A SBAS 

(with DGPS option] 

Yes 

No 

GX1230+ 

SmartTrack 

Dual frequency 

CX1220+ 

SmartTrack 

Dual frequency 

16 Ll + 16 L2.GPS 16 Ll + 16 L2 GPS 

4 SBAS A SBAS 

(with DGPS option) 

GX1210+ 

SmartTrack 

Single frequency 

16 Ll GPS 

A SBAS 

(with DGPS option 

Yes 
SmartCheck 

Yes 

No 

Yes 

No 

3 LED indicators for GX1200+: power, tracking, memory 

GPSI20G+ receivers . 
Ports 

Supply voltage, 

Consumption 

Event input and PPS 

Standard antenna 

Built-in groundplane 

GX1230+(GNSS)/GX1220+(GNSS) , GX1210+ 

1 power port, 3 serial ports, 1 controller port, 1 antenna port 

Nominal 12 VDC 

4.6 W receiver + controller + antenna 

Optional: 

1 PPS output port 

2 event input ports 

SmartTrack+ AX1203+ GNSS 

Built-in groundplane 

Optional: 

1 PPS output port 

2 event input ports 

SmartTrack AX1201 

Built-in groundplane 

ATX1230+ GNSS 

1 power/controller port, 

Bluetooth® Wireless-Technology port 

.Nominal 12 VDC 

1.8 W 

SmartTrack+ ATX1230+ GNSS 

Built-in groundplane 

The following apply to all receivers except where stated. 
Power supply Two Li-Ion A.A Ah/7.4 V plug into receiver. One Li-Ion 

2.2 Ah/7.4 V plugs into ATX1230+ GNSS and RX1250. 

Plug-in Li-Ion batteries Power receiver + controller + SmartTrack antenna 

Same for GNSS and TPS for about 17 hours (for data'logging). 

Power receiver +' controller + SmartTrack 

antenna + low power radio-modem or phone for 

about 11 hours (for RTK/DGPS). 

Power SmartAntenna + RX1250 controller for 

about 6 hours (for RTK/DGPS) 

External power_ External power input 10.5 V to 28 V. 
Weiehts Receiver 1.20 kg. Controller 0.48 kg (RX1210) and 

0.75 kg (RX1250). SmartTrack antenna 0.44 kg. 

SmartAntenna 1.12 kg. Plug-in Li-Ion battery 

0.11 kg (2.2 Ah) and 0.2 kg [A.A Ah) 

Carbon fiber pole with SmartTrack antenna-

and RX1210 controller: 1.80 kg. ' 

All on pole: carbon fiber pole with SmartAntenna, 

RX1250 controller and plug-in batteries: 2.74 kg. 

Temperature 

IS09022 

MIL-STD-810F 

Humidity 

ISO9022, MIL-STD-810F-

Protection against 

water, dust and sand 

IP67, MIL-STD-810F-

Operation: Receiver 

Antennas 

Controllers 

Controller RX1250C 

Storage: Receiver 

Antennas 

Controllers 

Controller RX1250C 

-40°C to +65°C 

-40° C to +70° C 

-30°Cto +65°C 

-30°Cto+50°C' 

-40°Cto +80° C 

-55°Cto+85°C 

-40° C to+80° C 

-40° C to +80° C 

Receiver, antennas-and controllers 

Up to 100 % humidity. . . . 

Receiver, antennas and controllers: 

Waterpoof to 1 m temporary submersion. 

Dust tight 

Shock/drop onto 

hard surface 

Receiver: withstands 1 m drop onto hard surface. 

Antennas: withstand 1.5 m drop onto 

hard surface. 

loppie over on pole 

Vibrations 

1SO9022 

MIL-STD-810F 

Receiver, antennas and controllers: 

withstand fall if pole topples over. 

Receiver, antennas and controllers: 

withstand vibrations on large construction 

machines. No. loss of lock. 

'The Compass signal is not finalized, although, test signals have been, tracked with 



SmartCheckx 

Advanced, long range 

RTK technology 

SmariTrsck-)- Time needed to acquire all satellites after 

Advanced CNSS switching on: typically about 50 seconds, 

measurement Re-acquisition of satellites after loss of lock 

technology (e.g. passing through tunnel): 

typically within 1 second. 

Very high sensitivity: acquires more than 99% of all 

possible observations above 10 degrees elevation. 

Very low noise. Robust tracking. 

Tracks weak signals to low elevations and 

in adverse conditions. 

Multipath mitigation. Jamming resistant. 

Measurement precision: 

Carrier phase on Ll : 0.2 mm rms. 

On L2: 0.2 mm rms. 

Code (pseudorange) on L l and L2: 20 mm rms. 

Initialization typically 8 seconds. 

Position update rate selectable up to" 20 Hz. 

Latency < 0.03 sees. 

Range 40 km or more in favorable conditions. 

Self checking. 

Kinematic 

Horizontal: 10 mm + 1 ppm . 

Vertical: 20 mm + 1 ppm 

Static (ISO 17123-8) 

Horizontal: 5 mm + 0.5 ppm 

Vertical: 10 mm + 0.5 ppm 

Reliability: 99.99 % for baselines up to 40 km. 

Formats supported for transmission and reception: 

Leica proprietary.(Leica, Leica 4C), OMR, CMR+, 

I . RTCM V2.1/2.2/2.3/3.0/3.1. 

Reference station RTK rover fully compatible with Leica's Spider 

networks . i-MAX & MAX formats, VRS and Area Correction 

.(FKP) reference station networks." 

DGPS DGPS, includes support of MSAS, WAAS, EGNOS 

" and GAG AN. 

GX1230+ (GNSS), RTCM V2.1/2.2/2.3/3.0/3.1. formats supported for ' 

ATX1230+ GNSS, transmission and reception. 

GX1220+ (GNSS)-standard Baseline rms: typically 25 cm'rms with suitable 

GX1210+- optional reference station. 

Accuracies 

Position update rate 

and latency 

NMEA output 

Applies to RTK,' DGPS and navigation positions. 

Update rate selectable from 0.05 sec (20 Hz) 

to 1 sec. 

Latency less than 0.03 sees. 

NMEA 0183 V3.00 and Leica proprietary. 

Post-processing with 

Leica Geo Office 

software 

All GPS1200+ 

receivers 

Horizontal: 10 mm + 1 ppm, kinematic 

Vertical: 20 mm + 1 ppm, kinematic 

Horizontal: 5-mm + 0.5 ppm, static 

Vertical: ' 10 mm + 0.5 ppm, static 

For long lines with long observations 

Horizontal: 3 mm + 0.5 ppm, static 

Vertical: • 6 mm + 0.S ppm, static 

Notes on perrormance 

ofid on accuracies 

Figures quoted are for normal to favorable 

conditions. Performance and accuracies can 

vary depending on number of'satellites, 

satellite geometry, observation time, ep'hemeris, 

ionosphere, multipath etc. 

Controllers 

RXI210/R>:i25O 

Operation with 

controller 

Same for GNSS and TPS 

Displayed information 

Graphical display 

of survey 

Same for GNSS.and TPS 

Stakeout display 

Same for GNSS and TPS 

High contrast, 1/4 VGA display 

with colour option (RX1250) 

Touch screen, 11 lines x 32 characters. 

Windows CE 5.0 on RX1250. 

Full alphanumeric QWERTY keypad. 

Function keys and user definable keys. 

Illumination for screen and keys. 

Can also be used with TPS1200+ for 

alphanumeric input and extensive coding. 

Via keypad and/or via touch screen. 

Graphical operating concept. 

Function keys and user definable keys. 

All information displayed. 

All information displayed: status, tracking, 

data logging; database, RTK, DGPS, navigation, 

survey, stakeout, quality, timer, power, ' 1 

geographical, cartesian, grid coordinates etc. 

Graphical display (plan) of survey. Zooming. 

Can access surveyed points directly via . 

touch screen. 

Graphical with zoom. 

Digital, polar and orthometric. 

Accuracy: 10 mm + 1 ppm at 20 Hz (0.05"sec) 

update rate. No degradation-with 

high update rates. 

Operation 

without controller 

GX1200+ only-

Data logging 

Same cards used 

for GNSS and TPS 

Capacity ~ 

Automatic on switching on. 

LED status indicators. 

For reference stations and static measurements. 

On CompactFlash cards: 256 MB and 1 GB 

Optional internal receiver memory: 

256 MB.' 

64 MB sufficient for (30 % less for GPS/GLONASS): 

About 500 hours Ll + L2 data logging 

at 15 sec rate. 

About 2 000 hours Ll + L2 data logging 

at 60 sec rate. 

- About 90 000 RTK points with codes. 

Data management 

Same for GNSS and'TPS 

User definable job management. 

Point identifiers, coordinates, codes, 

attributes etc. 

Search, filter and display routines! 

Multi point averaging.' 

' Five types of coding systems cover 

all requirements. 

Coordinate systems 

Same for GNSS and TPS 

Ellipsoids, projections, geoidal models, 

coordinate, transformations, transformation, 

parameters, country specific coordinate systems. 

Fully support of RTCM 3.1 coordinate system transfer. 

Application programs 

Same for GNSS and TPS 

Programmable . 

Same for GNSS and TPS 

Communication 

Data links 

Standard: Full range of COGO functions. 

Hidden point. 

Optional: RoadRunner, Reference Line,' 

DTM Stakeout, Reference Plane. Area Division 

and X-Section Survey, DXF Export, 

LandXML Export and Volume Calculations 

User programmable in GeoC++. 

Users can write-and upload programs for their 

own special requirements and applications. 

One or two of the following devices can be 

connected: Radio modem, GSM, GPRS, CDMA. 

Different frequencies and/or formats can be 
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2011 CORRECTED WELL ELEVATION SUMMARY TABLE 
Revision 3 - June 12, 2012 

Date of 
Installation 

Well ID 
Number 
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Depth 
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Screened Interval 
Depth Top to 
Bottom7 (feet) 

Previous 
Stratigraphic unit in 
which screen exists 

2012 Re-Evaluated Stratigraphic 
unit in which screen exists8 

11/10/2003 BW-1A 6ii now 2.00 2.00 6,876.73 6,874.10 6,876.73 6,876.68 North edge PVC casing 4.38 2.58 6,836.73 6,839.06 40.00 37.62 30-35 Chinle/Alluvium Upper Sand 

10/28/2003 BW-1B 6/7/2011 2.00 2.00 6,876.91 6874.139 6,876.91 6,876.94 North edge PVC casing 2.39 #VALUE! 6,811.71 6,809.49 67.55 67.45 , 54.6-64.6 Chinle/Alluvium Chinle/Alluvium Interface 

11/10/2003 BW-1C 6/7/2011 2.00 2.00 6,876.75 6,873.95 6,876.75 6,876.78 North edge PVC casing 4.52 2.83 6,719.75 6,740.39 157.00 136.39 125-135 Sonsela Sandstone Sonsela 

11/10/2003 BW-2A 6/7/2011 2.00 2.00 6,874.72 6,871.88 6,874.72 6,874.69 North edge PVC casing 4.27 2.81 6,809.22 6,807.12 65.50 67.57 55-65 Chinle/Alluvium Upper Sand 

10/28/2003 BW-2B 6/7/2011 2.00 2.00 6,874.58 6,871.66 6,874.58 6,874.50 North edge PVC casing 4.50 2.84 6,784.08 6,782.24 90.50 92.26 80-90 Sonsela sandstone Chinle/Alluvium Interface 

10/28/2003 BW-2C 6/7/2011 2.00 2.00 6,875.40 6,872.90 6,875.40 6,875.30 North edge PVC casing 2.98 2.40 6,724.40 6,722.46 151.00 152.84 139.5 - 149.5 Sonsela sandstone Sonsela 

6/15/2004 BW-3A 6/7/2011 2.00 2.00 6,878.22 6,875.94 6,878.22 6,878.39 North edge PVC casing 3.00 2.45 6,828.22 6,826.04 52.60 52.35 39.5 - 49.5 Chinle/alluvium Upper Sand 

10/15/2003 BW-3B 6/7/2011 2.00 2.00 6,878.79 6,876.16 6,878.79 6,878.59 North edge PVC casing 3.15 2.43 6,803.79 6,809.19 75.00 69.40 63-73 Chinle/alluvium Chinle/Alluvium Interface 

7/20/2004 BW-3C 6/7/2011 2.00 2.00 - 6,878.08 6,875.72 6,878.08 6,877.95 North edge PVC casing 2.69 2.23 6,723.08 6,723.40 155.00 154.55 144.5- 154.5 Sonsela sandstone Sonsela 

1/5/1981 OW-1 6/7/2011 4.00 4.00 6,868.00 6,866.32 6,868.45 6866.6210 North edge PVC casing* 1.92 0.3010 6,773.96 6,772.07 94.04 94.55 89.3 - 99.3 Sonsela sandstone Sonsela 

11/25/1980 OW-10 6/7/2011 4.00 4.00 6,872.00 6,873.67 6,875.12 6,874.91 North edge PVC casing 1.59 1.24 6,804.00 6,814.58 68.00 60.33 . 40-60 Chinle/alluvium Sonsela 

9/25/1981 OW-11 6/7/2011 4.00 4.00 6,923.89 6,922.05 6,923.51 6,923.51 North edge PVC casing 2.08 1.46 6,857.27 6,857.72 66.62 65.79- 43-65 Chinle/alluvium Sonsela 

12/15/1980 OW-12 6/7/2011 4.00 4.00 6,940.43 6,939.57 6,940.43 6,940.69 North edge PVC casing 1.88 1.12 6,795.43 6,811.84 145.00 128.85 117.8- 137.8 Sonsela sandstone Sonsela 

12/10/1980 OW-13 6/7/2011 4.00 4.00 6,920.12 6,918.95 6,920.12 6,920.07 North edge PVC casing 4.79 1.12 6,820.12 6,820.92 100.00 99.15 78.2 - 98.2 Sonsela sandstone Sonsela 

12/17/1980 OW-14 6/7/2011 4.00 4.00 6,926.64 6,924.55 6,926.64 6,926.65 North edge PVC casing 2.25 2.10 6,881.64 6,880.13 45.00 46.52 35-45 Chinle/alluvium Chinle/Alluvium Interface 

8/23/1996 OW-29 6/7/2011 4.00 4.00 6,913.50 6,913.89 6,913.50 6,917.00 North edge PVC casing 3.88 3.11 6,864.50 6,865.92 49.00 51.08 37.5 - 47.5 Chinle/alluvium Chinle/Alluvium Interface 

8/28/1996 OW-30 6/7/2011 4.00 4.00 6,921.60 6,921.81 6,921.60 6,924.69 North edge PVC casing 4.85 2.88 6,873.20 6,874.79 48.40 49.90 37.9 - 47.9 Chinle/alluvium Chinle/Alluvium Interface 

10/5/2009 OW-50 6/7/2011 2.00 2.00 6,914.37 6,912.63 . 6,914.37 6,914.21 North edge PVC casing 2.71 1.58 6,977.37 6,850.21 63.00 64.00 - 48-63 Chinle/alluvium Chinle/Alluvium Interface 

10/5/2009 OW-52 6/7/2011 2.00 2.00 6,906.26 6,906.53 6,907.68 6,907.68 North edge PVC casing 2.21 1.15 6,985.26 6,829.94 79.00 77.74 64-79 Chinle/alluvium Chinle/Alluvium Interface 

10/14/1981 • MW-1 6/7/2011 5.00 5.00 6,878.52 6,876.63 6,878.15 6,878.12 North edge PVC casing 1.25 1.49 6,746.50 6,747.29 132.02 130.83 117.72- 127.72 Chinle/Alluvium Sonsela 

10/15/1981 MW-2 6/7/2011 5.00 5.00 6,878.40 6,878.39 6,880.84 6,880.30 North edge PVC casing 1.88 1.91 6,741.90 6,742.82 138.94 137.48 112-122 Chinle/alluvium Sonsela 

10/16/1981 MW-4 6/7/2011 5.00 5.00 6,882.54 6,879.89 6,882.20 6,881.63 North edge PVC casing 2.31 1.74 6,760.40 6,759.91 122.14 121.72 101 -121 Sonsela sandstone Sonsela 

7/21/1986 MW-5 6/7/2011 4.00 4.00 6,883.32 6,880.20 6,882.93 6,882.83 
North edge aluminum 

casing 2.02 2.63 6,750.30 6,752.00 133.02 130.83 115-125 Sonsela sandstone Sonsela 

3/28/1995 RW-1 6/7/2011 4.00 1 4.00 6,943.50 6,942.86 6,943.50 6,946.06 North edge PVC casing 4.42 3.20 6,900.50 6,903.02 43.00 43.04 25-40 Chinle/alluvium Chinle/Alluvium Interface 

3/29/1995 RW-2 6/7/2011 4.00 4.00 6,927.20 6,926.40 6,927.20 6,928.53 . North edge PVC casing 3.58 2.13 6,889.20 6,888.73 38.00 39.80 26.1 -36.1 Chinle/alluvium Chinle/Alluvium Interface 

8/27/1997 RW-5 6/7/2011 4.00 4.00 6,942.50 6,941.53 6;942.50 6,943.57 
West Edge PVC Casing 

(Existing Mark) 
2.92 2.04 6,902.50 6,903.98 40.00 39.59 29.5 - 39.5 Chinle/alluvium Chinle/Alluvium Interface 

8/27/1997 RW-6 6/7/2011 4.00 4.00 6942.611 6,941.96 6942.611 6,944.01 North edge PVC casing 2.58 2.05 6,933.80 6,903.11 38.80 40.90 28.5 -38.5 Chinle/alluvium Chinle/Alluvium Interface 

9/26/1985 SMW-2 6/7/2011 2.00 2.00 6,884.44 6,881.63 6,884.11 6,883.97 
North edge aluminum 

casing 
4.54 2.34 6,827.10 6,831.17 57.34 52.80 34.31 - 54.31 Chinle/alluvium 

Chinle/Alluvium Interface and 
Upper Sand 

9/25/1985 SMW-4 6/7/2011 2.00 2.00 6,882.54 6,877.63 6,882.73 6,879.52 
North edge aluminum 

casing 3.83 1.89 6,760.40 6,809.84 122.14 69.68 51.7-71.7 Chinle/alluvium Chinle/Alluvium Interface 



2011 CORRECTED WELL ELEVATION SUMMARY TABLE 
Revision 3 - June 12, 2012 
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7/872004 GWM-1 6/7/2011 2.00 2.00 6,912.65 6,910.22 6,912.65 6,912.61 North edge PVC casing 3.88 2.39 6,888.95 6,886.41 23.70 26.20 17.5-23.5 Chinle/alluvium Chinle/Alluvium Interface 

9/25/2005 GWM-2 6/7/2011 2.00 2.00 6,913.17 6,910.32 6,913.17 6,913.09 North edge PVC casing 4.75 2.77 6,896.97 6,894.28 .. 18.97 18.81 3.2-16.2 Chinle/alluvium Chinle/Alluvium Interface 

9/25/2005 GWM-3 6/7/2011 2.00 2.00 6,912.65 6,907.35 6,912.65 6,910.25 North edge PVC casing 4.85 2.90 6,896.15 6,892.45 17.94 17.80 3 - 15 Chinle/alluvium Chinle/Alluvium Interface 

3/14/2008. NAPIS-1 6/7/2011 2.00 2.00 6,918.43 6,913.62 6,918.43 6,913.86 North edge PVC casing 0.29 0.24 6,904.40 6,900.33 14.00 13.53 3.7-13.7 Chinle/alluvium Chinle/Alluvium Interface 

3/14/2008 NAPIS-2 6/7/2011 2.00 2.00 6,917.27 6,913.40 6,917.27 6,912.65 North edge PVC casing 0.10 -0.75 6,902.80 6,899.04 14.50 13.61 4.2- 14.2 Chinle/alluvium Chinle/Alluvium Interface 

3/14/2008 NAPIS-3 6/7/2011 2.00 2.00 6,917.31 6,913.38 6,917.31 6,912.76 North edge PVC casing 0.29 -0.62 6,886.60 6,882.34 30.70 30.42 25.4 - 30.4 Chinle/alluvium Chinle/Alluvium Interface 

6/11/2007 KA-3 6/7/2011 2.00 2.00 6,917.17 6,913.29 6,917.17 6,912.52 North edge PVC casing 0.17 -0.77 6,892.40 6,889.32 25.00 23.20 15-25 Chinle/alluvium Chinle/Alluvium Interface 

NOTES: 

1) Surveyed by DePauli Engineering & Surveying, LLC on June 7, 2011 at request of NMED due to discrepancies on well casing and ground level elevations. 
2) Field verified using a tape measure by Gallup Refinery field technician. 
3) Original measurements were given in inches and converted to feet by dividing by 12. 
4) Stick up length is determined by subtracting 2011 Survey Ground Level Elevation from 2011 Survey Well Casing Rim Elevation. 
5) 2011 Survey Well Casing Bottom Elevation is determined by subtracting the 2011 Survey Well Casing Rim Elevation from the 2011 Survey Total Well Depth Measurement. 
6) Total well depth was determined using a bottom sensing meter, Testwell Water level meter with bottom sensing indicator. 
7) Screened interval for each well was verfied to the well boring logs. Settlement may have occurred since installation of well which is why total well depth is higher or equal to the screened interval levels. 
8) Stratigraphic interpretation conducted by Peregrine Geoconnect to re-evaluate the named zones they produce water from. Tables were updated to reflect correct stratigraphic zone. 
9) BW-1B 2011 Survey Ground Level Elevation is to the lowest concrete pad elevation surrounding the well. 
10) OW-1 original stick up length was measured to the top ofthe pvc casing which is connected to the well shroud with a rubber coupling. 2011 survey measurement was taken to the top segment of pvc casing not connected to the rubber coupling. (Coupling is where elevation is referenced) 
11) RW-6 elevation data was originally entered incorrectly as 6972.6 feet. Correct elevation is 6942.6 feet. 
12) NAPIS 2, 3 and 4 well shroud is located below ground level therefore values entered in "2011 Survey Stick-Up Length (feet)" indicate a negative value. 
13) Previous measurements and elevations are from the Well Data Summary Table from the 2009 Annual Ground Water Monitoring Report. 

i 
2 
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item Refining. Company - Gallop Refinery. 
Coordinate Verification 

24 May 2012 . 

INPUT OUTPUT 
State Plane, NAD27 

3003 - New Mexico West, U.S. Feet 
Vertical - NAVD88, U.S..Feet 

, State Plane, NAD83 
3003 - New Mexico West, U.S. Feet 

Vertical - NAVD88, U.S. Feet 

Accuracies of conversions from NAD 27 to NAD 83 are typically 12 to 18 cm. 

Northing/Y: 1635066.25 

Easting/X: 321602.07 

Elevation/Z: 6882.54 

Convergence: -0 20 52.6456. 

. Scale Factor: 0.999953091 

Combined Factor: 0.999624001 

- : 1/6 ' 

Northing/Y: 1635125.485 

Easting/X: 2544510.099 

Elevation/Z:' 6882.540 . 

Convergence: -0 20 53.96608 

Scale Factor: 0.999953166 

.Combined Factor: 0.999627292 

Grid Shift (U.S. ft.): X/Easting = 2222908.0, Y/Northing = 59.2 

Datum Shift (m.): Delta Lat. = 2.607, Delta Lon = 57.266 

Northing/Y: 1635592.65 

Easting/X: 321542.80' 

Elevation/Z: 6884.44 

Convergence: -0 20 53.12879 

Scale Factor: 0. 999953115 

Combined Factor: 0.999623934 

SMW-2 2/6 
Northing/Y: 1635651.884 

Easting/X: 2544450.829 

Elevation/Z: 6884.440' 

Convergence: -0 20 54.44912 

• Scale Factor:'o. 999953190 

Combined Factor: 0.999627225 

Grid Shift (U.S. ft.): X/Easting = 2222908.0, Y/Northing = 59.2 

Datum Shift (m.): Delta Lat. = 2.602, Delta Lon = 57.266 

MW-2 3/6 
Northing/Y: 1636243.294 

Easting/X: 2543943.374 

' Elevation/Z: 6880.84 0 

Convergence: -0 20 58.08765 

Scale Factor: 0.999953398 

Combined Factor: 0.999627605 

Grid Shift (U.S. ft.): X/Easting = 2222908.0, Y/Northing = 59.2 

Datum Shift (m.): Delta Lat. = 2.596, Delta Lon = 57:271 

Northing/Y: 1636184.06 

Easting/X: 321035.35 ' 

Elevation/Z: 6880.84 

Convergence: -0 20 56.76713 

. Scale Facto'r: 0 . 999953322 . 

Combined Factor: 0.999624314" 

Northing/Y: 1636153.54 

Easting/X: 320974 . 85 

Elevation/Z: 6880.08 

Convergence: -0 20 57 ,,18807 

Scale Factor: 0.999953347 

Combined Factor: 0. 999624375 ' 

SMW-4 4/6 
Northing/Y: 1636212.774 

Easting/X: 2543882.873 

. Elevation/Z: 6880.080 

Convergence: -0 20 58.50860 

Scale Factor: 0.999953422 

Combined Factor: 0. 999627 667 

Grid Shift (U.S. ft.): X/Easting = 2222908.0, Y/Northing = 59.2 

Datum Shift (m.): Delta Lat. = 2.597, Delta Lon = 57.272 

Remark: Verification required by NMED to cross check 2011 Survey conducted by DePauli to previous survey (Sterling _Mataya 1991) 

Corpscon v6.0.1, U.S: Army Corps of Engineers 



Western Refining Company - Gallop Rd 
.Coordinate Verification 

24 May 2012 

• • IES1PUT OUTPUT 
State Plane, NAD27 

3003 - New Mexico West, U.S. Feet 
Vertical - NAVD88, U.S. Feet • 

State Plane, NAD83 
3003 - New Mexico West, U.S. Feet 

Vertical - NAVD88, U.S. Feet 

Accuracies of conversions from NAD 27 to NAD 83 are typically 12 to 18 cm. 

Northing/Y: 1636112.13 

Easting/X: 3209.03.7 6 

Elevation/Z: 6878.52 

Convergence: -0 20 57.68198 

Scale Factor: 0. 999953376 

Combined Factor: 0.999624478 

MW-1 5/6 
/ Northing/Y: 1636171.364 

Easting/X: 2543811.783 

• Elevation/Z: 6878.520 

Convergence: -0 20 59.00253 

Scale Factor: 0.999953452 

Combined Factor: 0.999627770 

Grid Shift (U.S. ft.): X/Easting = 2222908.0, Y/Northing = 59.2 

Datum Shift (m.): Delta Lat. = 2.597, Delta Lon = 57.273 

Northing/Y: 1632185.21 

Easting/X: 323167.68 

Elevation/Z: 6923.59 

Convergence: -0 20 41.29121 

Scale Factor: 0.999952454 

Combined Factor: 0.999621402 

OW-11 "' 6/6 
Northing/Y:'1632244. 448 

Easting/X: 254 6075.724 

Elevation/Z: 6923.590 

' Convergence: -0 20 42.61069 

. Scale Factor: 0.999952529 

Combined Factor: 0.999624690 

Grid Shift (U.S. ft.): X/Easting = 2222908.0, Y/Northing = 59.2 

Datum Shift (m.): Delta Lat. = 2.634, Delta Lon = 57.250 

Remark: Verification required by NMED to cross check 2011 Survey conducted by DePauli to previous survey (Sterling .Mataya 1991) 

Corpscon v6.0.1, U.S. Army Corps of Engineers 



Western Refining Company - GaQflyp Refineiry 
Coordinate Verification 

. 31 May 2012 ' 

[NPUT' • • OUTPUT • 
State Plane, NAD83 State Plane, NAD83 

3003 - New Mexico West, U.S. Feet 3003 - New Mexico West, U.S. Feet • 
Vertical - NAVD88, U.S. Feet - Vertical - NAVD88, U.S'. Feet . 

' MAP6S-1 (KA-1R) . 1/4 
Northing/Y: 1634587.51 1 Northing/Y: 1634587.510 

Easting/X: 2545700'. 49 Easting/X: 2545700.. 490 

Elevation/Z: 6918.43 Elevation/Z: 6918.430 

Convergence: -0 20 45.54012 Convergence: -0 20 45.54012 

Scale Factor: 0.999952681 Scale Factor: 0. 999952681 

Combined Factor: 0.999625090 Combined Factor: 0.999625090 

Grid Shift (U.S. ft.): X/Easting = 0.0, Y/Northing = 0.0 

NAP1S-2 (KA-2R) 2/4 

Northing/Y: 1634565. 05 

Easting/X: 2545647.32 

Elevation/Z: 6917.27 

Convergence: -0 20 45.91059 

Seale Factor: 0.999952702 

Combined Factor: 0.999625167 

Northing/Y: 1634565.050 

Easting/X: 2545647.320 

Elevation/Z: 6917.270 . 

Convergence: -0 20 45.91059 

Scale Factor: 0.999952702 

Combined Factor: 0.999625167 

.Grid Shift (U.S. ft.): X/Easting = 0.0, Y/Northing = 0.0 

KA-3 
Northing/Y: 1634583.87 

" Easting/X: 2545645.49 

Elevation/Z: 6917.17 

. Convergence: -0 20 45.92581-

Scale Factor: 0.999952703 

Combined Factor: 0. 999625173 

Grid Shift (U.S. ft.): X/Easting = 

3/4 

Northing/Y: 1634583.870 

Easting/X: 2545645.490 

Elevatibn/Z: 6917.17 0 

Convergence: -0 20 45.92581 

Scale Factor: 0.999952703 

Combined Factor: 0.999625173 

0.0, Y/Northing = 0.0 

NAPIS-3 (KA-3R) 4/4 

Northing/Y: 1634589.80 

Easting/X: 25.45645.10 

Elevation/Z: 6917.31 

Convergence: -0 20 45.92930 

Scale Factor: 0.999952703 

Combined Factor:. 0. 999625166 

Northing/Y: 1634589.800 

Easting/X:'2545645.l00 ' 

' ' - . Elevation/Z: 6917.310 

Convergence: -0 20 45.92930 

' Scale Factor: 0.999952703 

Combined Factor: 0.999625166 

Grid Shift (U.S. ft.): X/Easting = 0.0, Y/Northing = 0.0 

Remark: Verification required by NMED to corss check 2011 Survey conducted by DePauli Engineering to previous survey conducted by I 

Corpscon v6.0.1, U.S. Army Corps of Engineers 
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Notes: 

May 13, 1991 

Elevation Top 
Well Inside Pipe at 
No. V Notch 

New Mexico State Plane 
Coordinates (west zone) 

X Y 
Point No. 

S & M Map (9-29-89) 

SMW-6 

SMW-5 

MW-1 

SMW-4 

MW-2 

MW-5 

SMW-3 

SMW-2 

SMW-1 

MW-4 

OW-11 

6880.71 

6878.02 

6878.52 

6880.08 

6880.84 

6883.32 

6884.56 

6884.44 

6883.29 

6882.54 

6923.89 

320,839.52 

320,778.61 

320,903.76 

320,974.85 

321,035.35 

321,233.03 

321,397.90 

321,542.80 

321,501.32 

321,602.07 

323,167.68 

1,635,867.66 

1,636,054.28 

1,636,112.13 

1,636,153.54 

1,636,184.06 

1,636,212.58 

1,635,948.75 

1,635,592.65 

1,635,501.43 

1,635,066.25 

1,632,185.21 

532 

530 

529 

528. 

527 

526 

524 

523 

522 

539 

645 

1. Geological Survey Monument ET 6 GT 1962 was the basis for this 
survey. The combined factor equals 0.99960744. 

2. NGS Bench Mark Z 426 - 1983 having a normal ortho. Height of 
. 2100.35015 meters (elev. 6890.91 feet) was used for this survey. 

3. A Bench Mark was established for this project: at SMW-3, Top of 
concrete pad at the south edge of the well casing. The elevation 
being 6882.64 feet. • 

4. Subtracting 0.37 feet from the elevations shown for this project 
. should equal the elevations in this area shown on ,our 1989 map 
which.was based on datum furnished by Giant Refiner^ 



SURVEY DATA 

Well ID Northing Easting Top of Casing 
Elevation 

KA-1R 1634587.51 2545700.49 6918.43 

KA-2R 1634565.05 2545647.32 6917.27 

•KA-3 1634583.87 2545645.49 6917.17 

KA-3R 1634589.80 2545645.10 6917.31 

NOTES: 
1. COORDINATES ARE NEW MEXICO STATE PLANE GRID, 

WEST ZONE, NAD 83. ; 
2. ELEVATIONS SHOWN NAVD 88. 

-3..-COORDINATES.AND-ELEVATIONS-W.ERE..DETERMINED FROM 
BRASS CAP, NMSHD 2765-11 (USED FOR CINIZA CONTROL 
SURVEY). ' 

4. SURVEYING BY LYNN ENGINEERING & SURVEYING, INC., 
DATES. 06/21/07 AND 03/20/08.: " 

5. SOURCE: LOCATIONS OF SWM UNITS, AERATION LAGOONS, 
• AND OLD API SEPERATORS TAKEN FROM A DRAWING 

PROVIDED BY GIANT REFINING CO. ENTITLED "REFINERY 
MONITOR WELL LOCATIONS," DRAWING NO. Z-02-155, 
DATED 10/20/1997. 

LEGEND 

a KA-3 = Monitoring Well Location 

-©- KA-1R = New Monitoring Well Location 

© KA-1 = Monitoring Well Location (Abandoned) 

-®- GWM-1 = Existing Monitoring Well Location 

SWMU = Solid Waste Management Unit . 

AL = Aeration Lagoon 

vj ; VV iVi-O 

GWM-1 

bi/VM 

NEW API SEPARATOR 

• KA-1R 

OLD API SEPARATORS 

70 70 

SCALE: 1 inch=70 ft. 

o 

^ K L E I N F E L D E R 

Originator: B. Lucero 

Approved By: E. Shannon 

SiTE PLAN • 
Ciniza Refinery 

Jamestown, Nev^ Mexico 

Drown :Byj_ PDan 
Project N£i: 84679 

ScolP-ir = 70' 

Date: April 2008 
Drawing. No.:84679_01_0_4-08 

Drawing Category: A 
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Certified Return Receipt: #7010 1670 0001 3141 0156 

April 19, 2012 

Mr. John Kieling, Chief 
NMED - Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Bldg 1 
Santa Fe, NM 87505-6303 

RE: Second Notice of Disapproval 
Requirement to Resurvey Ground Water Monitoring Wells and 
Recovery Wells 
Western Refining Company, Southwest, Inc., Gallup Refinery 

Dear Mr. Kieling: 

Western Refining Southwest, Gallup Refinery has prepared the following responses to 
the comments listed regarding the above referenced matter. 

Comment 1 

No response required. 

Comment 2 

DePauli Engineering & Surveying has re-submitted their survey report to address issues 
concerning survey point locations on each well. Copy of survey report is attached as 
"Attachment 1". 

Comment 3 

See response to Comment 2. 

EPA ID#NMD000333211 
HWB-WRG-11-003 
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Comment 4 

a) Under column labeled "Previous Ground Level Elevation (feet)" entries for 
OW-50, OW-52 and MW-2 have been corrected to reflect data from the Well Data 
Summary Table - 2009 Annual Ground Water Monitoring Report. 

b) Under column labeled "Previous Well Casing Rim Elevation (feet)" entries for 
BW-2A, OW-50 and OW-52 have been corrected to reflect data from the Well Data 
Summary Table - 2009 Annual Ground Water Monitoring Report. 

c) Discrepancies regarding 2011 Survey Total Well Depth and Screened Interval 
Depth to Bottom concerning wells BW-3B, OW-1, OW-12, OW-52, SMW-2, SMW-4, 
NAPIS-1, NAPIS-2 and KA-3. Screened intervals have been verified to the drilling logs 
and total well depth was verified by Gallup Refinery field technician. The fluctuation in 
ground water movement from the day to day and seasonal precipitation may have caused 
sediment to settle at the bottom of these wells. These wells were developed between 1980 
and 2009. 

d) In the "Notes" section, item number 5 has been added to read as follows: 
"Previous measurements and elevations are from the Well Data Summary Table from the 
2009 Annual Ground Water Monitoring Report." 

e) In the "Notes" section, Note 3 has been revised to state "2011 Survey Well 
Casing Bottom Elevation is determined by subtracting the 2011 Survey Well Casing Rim 
Elevation from the 2011 Survey Total Well Depth Measurement." 

f) Revised table to include page numbers and title on all pages and submitted as 
"Attachment 2". 

Comment 5 

Revised Note ** from the 2011 Well Elevation Summary Table for Artesian Wells, "176 
feet of 24" surface casing steel". Actual well casing for PW-4 is 12 inches. The 176 feet 
of 24 inch surface casing is the cemented support for the development of the well. In the 
notes section, item number 3 has been added to read as follows: "The actual total well 
depth is 1020 feet with an additional 56 feet x 7-7/8 inch diameter open exploratory hole 
which was accounted for as total depth of 1076 feet". Under column heading "Total Well 
Depth (feet)" has also been revised to read 1020 feet referenced as Note 3. The 1076 feet 
included the open exploratory hole of 56 feet x 7-7/8" diameter hole. (Copy of drill log 
attached as "Attachment 3". 

Gallup Refinery also had Peregrine GeoConnect evaluate all the active wells to verify 
stratigraphic zones in which the wells were developed. A copy of the evaluation by 
Peregrine is included as "Attachment 4" and a new column was added to the 2011 

1-40 Exit 39, Jamestown, New Mexico 87347 • 505 722-3833 • www.wnr.com 

Mail: Route 3 Box 7, Gallup, New Mexico 87301 



Corrected Well Elevation Summary Table highlighted in yellow. All future ground water 
elevation maps submitted will reflect corrected elevation data resulting from the survey 
conducted by DePauli Engineering, evaluation of stratigraphic zone study conducted by 
Peregrine GeoConnect and the field verifications by Gallup Refinery environmental 
technician. 

If you have any questions regarding Western's responses, please do not hesitate to 
contact Cheryl Johnson of my staff at (505) 722-0231. 

Ed Riege 
Environmental Manager 

cc: K. Van Horn, NMED HWB w/attach 
. C." Chavez, OCD w/attach 

C. Johnson, Western-Gallup 

1-40 Exit 39, Jamestown, New Mexico 87347 • 505 722-3833 • www.wnr.com 

Mail: Route 3 Box 7, Gallup, New Mexico 87301 

Sincerely, 



ATT 



DePauli Engineering 
& Surveying, LLC. 

Civil Engineers and Land Surveyors 

Phone: 505-863-5440 • Fax: 505-863-1919 • des@caietco.com 

102 W. Hill Avenue • Gallup, NM 87301 
PO Box 876 • Gallup, NM 87305 

April 12,2012 

Mr. Ed Riege, Environmental Manager 
Western Refining-Gallup Refinery 
Route 3 Box 7 
Gallup, NM 87301 

Re: Survey Gallup Refinery Monitoring Wells-Amendment 

Dear Mr. Riege: 

This Letter is in response to your request to amend our survey to include a report 
describing the work performed and to provide a table that includes all the survey points. 

DePauli Engineering & Surveying, LLC completed the survey of the monitoring wells at 
Western Refining-Gallup Refinery on June 7, 2011. A total of 36 wells were surveyed. As 
requested, the wells were surveyed for the following parameter: ground level elevation, ground 
level elevation inside steel sleeve, center steel lid elevation, well casing rim elevation and 
corresponding measuring point description associated with each elevation. Survey conducted 
enlisted NM Surveyor in Training and a Technician from DePauli Engineering Surveying and 
one Gallup Refinery representative to assist with the location of the wells. 

The instruments used to complete the survey consisted of a Leica 1200 GPS (Global 
Positing System) Base and Rover GPS. The method used to survey the wells was Real-time 
Kinematic GPS Surveying (RTK). RTK Surveying requires that two or more receivers be 
operated simultaneously. The aspect of the procedure is a radio used to transmit a signal with 
corrections and observations to the roving receiver. The base (reference) station is a known 
position that produces the correction and the signal received by the Rover thence giving the 
Rover observation corrected valves. 

The horizontal and vertical positions of the top of the PVC casing (unless otherwise 
noted) and the vertical positions for the lid, ground elevation inside the steel casing, and the 
surrounding ground elevation is shown on the attached sheet labeled "Western Refining 
Monitoring Well 2011." The horizontal position is NAD 83 datum and the vertical positions are 
NGVD 1929. The description was revised to indicate location of survey point. (Revised 
11/30/11). Elevation were taken using the concrete pad surrounding each well and locations 
noted on the report. Ground elevation was taken using the concrete pad surrounding each well 



and locations shown on the report. In GWM-3 and BW-1B monitoring wells, the ground 
elevation was from the lowest point on the concrete pad surrounding the well and note 
referenced on the report. If there are no existing marks on the well casing the locations 
(descriptions) for each well is described in the report from where the measurement was 
determined. In OW-1 monitoring well, the top segment of the PVC casing was not connected to 
the coupling inside the casing. The elevation referenced in this well was taken from the top 
segment of the coupling inside the casing and noted on the report. 

DePauli Engineering & Surveying LLC has also prepared a table which incorporates all 
the measurements taken from the survey, entitled "Table 1-2011 Western Refining Monitoring 
Well Survey." Gallup Refinery field Representative verified the casing diameter using a tape 
measure and also the total well depth was verified by Western Refining which is noted in Table 
1. 

The requested survey was complete on June 7, 2011 and in accordance with sections 
500.1 through 500.12 of the Regulations and Rules of the Board of Registration for Professional 
Engineers and Surveyors Minimum Standards for Surveying in New Mexico; which horizontal 
positions were measured to the nearest 0.1 -ft and vertical elevations were measured to an 
accuracy of 0.01-ft. 

If you have any questions concerning this survey please do not hesitate to contact our 
office. 

Sincerely, 

Marc DePauli, PE/PS 



Western Refining Monitoring Well 2011 

Northing Easting 
1,634,587.37 2,545,700.47 

Elevation Description 
6913.86 North edge PVC casing 
6914.23 Center steel lid 
6913.56 South side ground elev. inside steel sleeve 
6913.62 North East & South West corner of concrete pad 

1,634,589.71 2,545,645.25 6912.76 North edge PVC casing 
6913.12 Center steel lid 
6912.53 South side ground elev. inside steel sleeve 
6913.38 North East & South West corner of concrete pad 

1,634,583.87 2,545,645.66 6912.52 North edge PVC casing 
6912.87 Center steel lid 
6912.20 South side ground elev. inside steel sleeve 
6913.29 North West & South East corner of concrete pad 

1,634,564.93 2,545,647.46 6912.65 North edge PVC casing 
6913.26 Center steel lid 
6912.54 South side ground elev. inside steel sleeve 
6913.41 North West &. South East corner of concrete pad 

1,634,680.33 2,545,348.57 6913.09 North edge PVC casing 
6913.39 Center steel lid 
6908.05 West side ground elev. inside steel sleeve 
6910.32 South West & South East corner of concrete pad 

1,634,686.36 2,545,346.90 6912.61 
6912.93 
6908.36 
6910.22 

1,634,932.99 2,545,364.09 6910.25 
6910.51 
6905.48 

** 6907.35 
** Elevation is to the 

1,635,128.64 2,546,062.41 6940.69 
6941.59 
6939.04 
6939.57 

North edge PVC casing 
Center steel lid 
West side ground elev. inside steel sleeve 
South West & North East corner of concrete pad 

North edge PVC casing 
Center steel lid 
West side ground elev. inside steel sleeve 
Ground elev. 

lowest concrete pad elevation surounding the well 

North edge PVC casing 
Center steel lid 
West side ground elev. inside steel sleeve 
South West & North East corner of concrete pad 

PAGE 1 
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Northing Easting 
1,634,761.32 2,546,311.24 

Elevation Description 
6943.57 West edge PVC casing ** 
6943.78 Center steel lid 
6940.82 West side ground elev. inside steel sleeve 
6941.53 South West & North East corner of concrete pad 

**Exsiting mark on west edge of PVC casing used 

1,634,688.45 2,546,381.03 6944.01 North edge PVC casing 
6944.26 Center steel lid 
6941.49 West side ground elev. inside steel sleeve 
6941.96 North West & South East corner of concrete pad 

1,634,624.56 2,547,167.32 

1,634,179.63 2,547,362.39 

6928.53 North edge PVC casing 
6929.29 Center steel lid 
6925.02 West side ground elev. inside steel sleeve 
6926.40 North West & South East corner of concrete pad 

6946.06 North edge PVC casing 
6946.42 Center steel lid 
6941.25 West side ground elev. inside steel sleeve 
6942.86 Surrounding South ground elev. 

1,633,507.94 2,544,187.82 6874.91 North edge PVC casing 
6875.39 Center steel lid 
6872.59 West side ground elev. inside steel sleeve 
6873.67 South West & North East corner of concrete pad 

1,634,052.94 2,542,464.15 6866.62 North edge PVC Casing** 
6868.83 Center steel lid 
6866.44 West side ground elev. inside steel sleeve 
6866.32 North West & South East corner of concrete pad 

** Top segment of pvc casing not connected to coupling, coupling is were elevation is referenced. 

1,635,127.10 2,544,509.90 6881.63 North edge PVC casing 
6882.38 Center steel lid 
6879.34 West side ground elev. inside steel sleeve 
6879.89 South West & North East corner of concrete pad 

1,635,652.32 2,544,450.91 6883.97 North edge Aluminum casing 

6884.54 Center steel lid 
6879.07 West side ground elev. inside steel sleeve 
6881.63 South West & North East corner of concrete pad 

PAGE 2 
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Northing Easting 
1,636,272.55 2,544,141.37 

Elevation Description 
6882.83 North edge Aluminum casing 
6883.40 Center steel lid 
6881.77 South side ground elev. inside steel sleeve 
6880.20 North West & South West corner of concrete pad 

1,636,243.70 2,543,943.74 6880.30 North edge PVC Casing 
6880.57 Center steel lid 
6878.41 North side ground elev. inside steel sleeve 
6878.39 North West & South East corner of concrete pad 

1,636,213.12 2,543,883.04 6879.52 North edge PVC casing 
6880.63 Center steel lid 
6875.72 West side ground elev. inside steel sleeve 
6877.63 South West & North East corner of concrete pad 

1,636,171.89 2,543,811.84 6878.12 North edge PVC casing 
6878.85 Center steel lid 
6876.79 West side ground elev. inside steel sleeve 
6876.63 South West & North East corner of concrete pad 

1,637,028.25 2,543,362.30 6878.59 North edge PVC casing 
6878.92 Center steel lid 
6875.41 West side ground elev. inside steel sleeve 
6876.16 North West & South East corner of concrete pad 

1,637,035.46 2,543,363.75 6878.09 North edge PVC casing 
6878.39 Center steel lid 
6875.08 West side ground elev. inside steel sleeve 
6875.94 North West & South East corner of concrete pad 

1,637,038.21 2,543,356.75 6877.95 North edge PVC casing 
6878.22 Center steel lid 
6875.27 West side ground elev. inside steel sleeve 
6875.72 North West & South East corner of concrete pad 

1,636,859.87 2,542,467.18 6875.30 North edge PVC casing 
6875.78 Center steel lid 
6872.02 West side ground elev. inside steel sleeve 
6872.90 South West & South East corner of concrete pad 
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Well# Northing Easting Elevation Description 
bw-2a 1,636,848.27 2,542,473.25 6874.69 North edge PVC casing 

6875.20 Center steel lid 
6870.45 West side ground elev. inside steel sleeve 
6871.88 South West & South East corner of concrete pad 

bw-2b 1,636,836.81 2,542,481.15 6874.50 North edge PVC casing 
6874.85 Center steel lid 
6870.06 West side ground elev. inside steel sleeve 
6871.66 South West & South East corner of concrete pad 

bw-la 1,635,367.32 2,542,393.40 6876.68 North edge PVC casing 
6877.09 Center steel lid 
6872.30 West side ground elev. inside steel sleeve 
6874.10 North West & South East corner of concrete pad 

bw-lc 1,635,366.60 2,542,398.24 6876.78 North edge PVC casing 
6877.11 Center steel lid 
6872.28 West side ground elev. inside steel sleeve 
6873.95 South West & North East corner of concrete pad 

bw-lb 1,635,368.46 2,542,404.18 6876.94 North edge PVC casing 
6877.28 Center steel lid 
6876.26 West side ground elev. inside steel sleeve 

** 6874.13 Ground elev. 
** Elevation is to the lowest concrete pad elevation surounding the well 

ow-50 1,636,295.73 2,547,393.72 6914.21 North edge PVC casing 
6914.47 Center steel lid 
6911.46 West side ground elev. inside steel sleeve 
6912.63 South West & North East corner of concrete pad 

ow-52 1,636,497.52 2,546,917.71 6907.68 North edge PVC casing 
6908.28 Center steel lid 
6905.31 West side ground elev. inside steel sleeve 
6906.53 North West & South East corner of concrete pad 

ow-29 1,635,940.11 2,547,227.40 6917.00 North edge PVC casing 
6917.25 Center steel lid 
6912.09 West side ground elev. inside steel sleeve 
6913.89 South West & North East corner of concrete pad 

PAGE 4 
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Well# Northing Easting Elevation Description 
ow-30 1,635,431.14 2,547,552.67 6924.69 North edge PVC casing 

6924.96 Center steel lid 
6919.84 West side ground elev. inside steel sleeve 
6921.81 North West & South East corner of concrete pad 

ow-14 1,635,059.64 2,547,178.60 6926.65 North edge PVC casing 
6927.71 Center steel lid 
6924.40 West side ground elev. inside steel sleeve 
6924.55 South West & North East corner of concrete pad 

ow-13 1,635,445.53 2,546,668.91 6920.07 North edge PVC casing 
6920.23 Center steel lid 
6915.33 West side ground elev. inside steel sleeve 
6918.95 South West & North East corner of concrete pad 

ow-11 1,632,247.50 2,546,078.73 6923.51 
6923.97 
6921.80 
6922.05 

Notes: 
1) Date of Survey: June 7, 2011 
2) Instrument: Leica 1200 GPS - Base & Rover 
3) The method used to survey the wells was GPS-RTK 

North edge PVC casing 
Center steel lid 
West side ground elev. inside steel sleeve 
South West & North East corner of concrete pad 

The horizontal and vertical positions ofthe top ofthe PVC casing (unless otherwise noted) and the vertical positions for 
the lid, ground elevation inside the steel casing, and the surrounding ground elevation is shown above. The horizontal 
position are NAD 83 datum and the vertical positions are NGVD 1929. The description were revised to indicate location of 
survey point, (revised 11/30/2011) 
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2011 Survey - Western Refining Monitoring Well 

Well ID 
Number 

Survey 
Measurement 

date 

Casing 
Diameter1 

(Inch) 

Northing 
(feet) 

Easting 
(feet) 

Center 
Steel Lid 

(feet) 

Ground level 
Elevation 

inside Steel 
Sleeve (feet) 

Measuring Point 
Description for 
Ground Level 

Elevation inside 
steel sleeve 

Survey 
Ground 
Level 

Elevation 
(feet) 

Measuring Point 
Description for Ground 

Level Elevation 

Survey Well 
Casing Rim 

Elevation (feet) 

Measuring Point 
Description for Well 

Casing Rim Elevation 

Survey 
Total Well 

Depth 
(feet)1 

BW-IA 677/2011 2.00 1,635,367.32 2,542,393.40 6877.09 6872.30 
West side ground 

elevation 
6,874.10 

NW & SE Corner of 
concrete pad 

6,876.68 North edge PVC casing 37.62 

BW-IB 6/7/2011 2.00 1,635,368.46 2,542,404.18 6877.28 6876.26 
West side ground 

elevation 
6,874.13 

SW Corner of concrete 
pad 

6,876.94 North edge PVC casing 67.45 

BW-1C 6/7/2011 2.00 1,635,366.60 2,542,398.24 6877.11 6872.28 
West side ground 

elevation 
6,873.95 

SW & NE Corner of 
concrete pad 

6,876.78 North edge PVC casing 136.39 

BW-2A 6/7/2011 2.00 1,636,848.27 2,542,473.25 6875.20 6870.45 
West side ground 

elevation 
6,871.88 

SW & SE Corner of 
concrete pad 

6,874.69 North edge PVC casing 67.57 

BW-2B 6/7/2011 2.00 1,636,836.81 2,542,481.15 6874.85 6880.06 
West side ground 

elevation 
6,871.66 

SW & SE Corner of 
concrete pad 

6,874.50 North edge PVC casing 92.26 

BW-2C 6/7/2011 2.00 1,636,859.87 2,542,467.18 6875.78 6872.02 
West side ground 

elevation 
6,872.90 

SW & SE Corner or 
concrete pad 

6,875.30 North edge PVC casing 152.84 

BW-3A 6/7/2011 2.00 1,637,035.46 2,543,363.75 6878.39 6875.08 
West side ground 

elevation 
6,875.94 

NW & SE Corner of 
concrete pad 

6,878.09 North edge PVC casing 52.35 

BW-3B 6/7/2011 2.00 1,637,028.25 2,543,362.30 6878.92 6875.41 
West side ground 

elevation 
6,876.16 

NW & SE Corner of 
concrete pad 

6,878.59 North edge PVC casing 69.40 

BW-3C 6/7/2011 2.00 1,673,038.21 2,543,356.75 6878.22 6875.27 West side ground 6,875.72 NW & SE Corner of 
rnnr-rpfp nari 

6,877.95 North edge PVC casing 154.55 

OW-1 6/7/2011 4.00 1,634,052.94 2,542,464.15 6868.83 6866.44 
West side ground 

elevation 
6,866.32 

NW & SE Corner of 
concrete pad 

6,866.62 North edge PVC casing** 94.55 

OW-IO 6/7/2011 4.00 1,633,507.94 2,544,187.82 6875.39 6872.59 
West side ground 

elevation 
6,873.67 

SW & NE Corner of 
concrete pad 

6,874.91 North edge PVC casing 60.33 

ow-i i 6/7/2011 4.00 1,632,247.50 2,546,078.73 6923.97 6921.80 
West side ground 

elevation 
6,922.05 

SW & NE Corner of 
concrete pad 

6,923.51 North edge PVC casing 65.79 

OW-12 6/7/2011 4.00 1,635,128.64 2,546,062.41 6941.59 6939.04 
West side ground 

elevation 
6,939.57 

SW & NE Comer of 
concrete pad 

6,940.69 North edge PVC casing 128.85 

OW-13 6/7/2011 4.00 1,635,445.53 2,546,668.91 6920.23 6915.33 
West side ground 

elevation 
6,918.95 

SW & NE Corner of 
concrete pad 

6,920.07 North edge PVC casing 99.15 

OW-14 6/7/2011 4.00 1,635,059.64 2,547,178.60 6927.71 6924.40 
West side ground 

elevation 
6,924.55 

SW & NE Corner of 
concrete pad 6,926.65 Nonh edge PVC casing 46.52 
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Well ID 
Number 

Survey 
Measurement 

date 

Casing 
Diameter' 

(Inch) 

Northing 
(feet) 

Easting 
(feet) 

Center 
Steel Lid 

(feet) 

Ground level 
Elevation 

inside Steel 
Sleeve (feet) 

Measuring Point 
Description for 
Ground Level 

Elevation inside 
steel sleeve 

Survey 
Ground 

Level 
Elevation 

(feet) 

Measuring Point 
Description for Ground 

Level Elevation 

Survey Well 
Casing Rim 

Elevation (feet) 

Measuring Point 
Description for Well 

Casing Rim Elevation 

Survey 
Total Well 

Depth 
(feet)1 

OW-29 6/7/2011 4.00 1,635,940.11 2,547,227.40 6917.25 6912.09 
West side ground 

elevation 
6,913.89 

SW & NE Corner of 
concrete pad 

6,917.00 North edge PVC casing 51.08 

OW-30 6/7/2011 4.00 1,635,431.14 2,547,552.67 6924.96 6919.84 
West side ground 

elevation 
6,921.81 

NW & SE Corner of 
concrete pad 

6,924.69 North edge PVC casing 49.90 

OW-50 6/7/2011 2.00 1,636,295.73 2,547,393.72 6914.47 6911.46 
West side ground 

elevation 
6,912.63 

SW & NE Corner of 
concrete pad 

6,914.21 North edge PVC casing 64.00 

OW-52 6/7/2011 2.00 1,636,497.52 2,546,917.71 6908.28 6905.31 
West side ground 

elevation 
6,906.53 

NW & SE Corner of 
concrete pad 

6,907.68 North edge PVC casing 77.74 

MW-1 6/7/2011 5.00 1,636,171.89 2,543,811.84 6878.85 6876.79 
West side ground 

elevation 
6,876.63 

SW & NE Corner of 
concrete pad 

6,878.12 North edge PVC casing 130.83 

MW-2 6/7/2011 5.00 1,636,243.70 2,543,943.74 6880.57 6878.41 
North side ground 

elevation 
6,878.39 

NW & SE Corner of 
concrete pad 

6,880.30 North edge PVC casing 137.48 

MW-4 6/7/2011 5.00 1,635,127.10 2,544,509.90 6882.38 6879.34 
West side ground 

elevation 
6,879.89 

SW & NE Corner of 
concrete pad 

6,881.63 North edge PVC casing 121.72 

MW-5 6/7/2011 4.00 1,636,272.55 2,544,141.37 6883.40 6881.77 
South side ground 

elevation 
6,880.20 

NW & SW Corner of 
concrete pad 

6,880.30 
North edge Aluminum 

casing 
130.83 

RW-1 6/7/2011 4.00 1,634,179.63 2,547,362.39 6946.42 6941.25 
West side ground 

elevation 
6,942.86 

Surrounding South 
Ground elev. 

6,946.06 North edge PVC casing 43.04 

RW-2 6/7/2011 4.00 1,634,624.56 2,547,167.32 6929.29 6925.02 
West side ground 

elevation 
6,926.40 

N W & S E Corner of 
concrete pad 

6,928.53 North edge PVC casing 39.80 

RW-5 6/7/2011 4.00 1,634,761.32 2,546,311.24 6943.78 6940.82 
West side ground 

elevation 
6,941.53 

SW & NE Corner of 
concrete pad 

6,882.82 
West Edge PVC Casing 

(Existing Mark) 
39.59 

RW-6 6/7/2011 4.00 1,634,688.45 2,546,381.03 6944.26 . 6941.49 
West side ground 

elevation 
6,941.96 

NW & SE Corner of 
concrete pad 

6,944.01 North edge PVC casing 40.90 

SMW-2 6/7/2011 2.00 1,635,652.32 2,544,450.91 6884.54 6879.07 
West side ground 

elevation 
6,881.63 

SW & NE Corner of 
concrete pad 

6,883.97 
North edge Aluminum 

casing 
52.80 

SMW-4 6/7/2011 2.00 1,636,213.12 2,543,883.04 6880.63 6875.72 
West side ground 

elevation 
6,877.63 

SW & NE Corner of 
concrete pad 

6,879.52 North edge PVC casing 69.68 

GWM-1 6/7/2011 2.00 1,634,686.36 2,545,346.90 6912.93 6908.36 
West side ground 

elevation 
6,910.22 

SW & NE Corner of 
concrete pad 

6,912.61 North edge PVC casing 26.20 

GWM-2 6/7/2011 2.00 1,634,680.33 2,545,348.57 6913.39 6908.05 
West side ground 

elevation 
6,910.32 

SW&SE Corner of 
concrete pad 

6,913.09 North edge PVC casing 18.81 

GWM-3 6/7/2011 2.00 1,634,932.99 2,545,364.09 6910.51 6905.48 
West side ground 

elevation 
6,907.35 

SE Corner of Concrete 
pad 

6,910.25 North edge PVC casing 17.80 

Page 2 



Well ID 
Number 

Survey 
Measurement 

date 

Casing 
Diameter1 

(Inch) 

Northing 
(feet) 

Easting 
(reel) 

Center 
Steel Lid 

(feet) 

Ground level 
Elevation 

inside Steel 
Sleeve (feet) 

Measuring Point 
Description for 
Ground Level 

Elevation inside 
steel sleeve 

Survey 
Ground 
Level 

Elevation 
(feet) 

Measuring Point 
Description for Ground 

Level Elevation 

Survey Well 
Casing Rim 

Elevation (feet) 

Measuring Point 
Description for Well 

Casing Rim Elevation 

Survey 
Total Well 

Deplh 
(feet)J 

NAPIS-1 6/7/2011 2.00 1,634,587.37 2,545,700.47 6914.23 6913.56 
South side ground 

elevation 
6,913.62 

NE & SW Corner of 
Concrete pad 

6,913.86 North edge PVC casing 13.53 

NAPIS-2 677/2011 2.00 1,634,564.93 2,545,647.46 6913.26 6912.54 
South side ground 

elevation 
6,913.41 

NW & SE Corner of 
concrete pad 

6,912.65 Nonh edge PVC casing 13.61 

NAP1S-3 677/2011 2.00 1,634,589.71 2,545,645.25 6913.12 6912.53 
South side ground 

elevation 
6,913.38 

SW & NE Corner of 
concrete pad 

6,912.76 North edge PVC casing 30.42 

KA-3 6/7/2011 2.00 1,634,583.87 2,545,645.66 6912.87 6912.20 
South side ground 

elevation 
6,913.29 

NW & SE Corner of 
concrete nad 

6,912.52 North edge PVC casing 23.20 

NOTES: 
** Top segment of pvc casing not connected lo coupling. Coupling is where elevation is referenced. 

1) Field verified using a tape measure by Gallup Refinery field technician. 
2) Total well depth measured using a bottom sensing meter, Tesiwell Water level meter with bottom sensing indicator. Field verified by Gallup Refinery field technician. 
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2011 CORRECTED W E L L ELEVATION SUMMARY TABLE 
Revision 2 - April 19, 2012 

Date of 
Installation 

Well ID 
Number 

2011 Survey 
Measurement 

date1 

Previous 
Casing 

Diameter 
(Inch) 

2011 
Verified 
Casing 

Diameter1 

(Inch) 

Previous 
Ground 

Level 
Elevation 

(feet) 

2011 Survey 
Ground 

Level 
Elevation1 

(feet) 

Previous 
Well Casing 

Rim 
Elevation 

(feet) 

2011 Survey 
Well Casing Rim 
Elevation1 (feet) 

2011 Measuring Point 
Description1 

2011 Ground 
Elevation 

Inside Steel 
Sleeve1 (feet) 

Previous 
Stick-up 
length 
(feet) 

2011 
Survey 

Stick-up 
length1 

(feet) 

Previous Well 
Casing 
Bottom 

Elevation 
(feet) 

2011 Survey 
Well Casing 

Bottom 
Elevation3 

(feet) 

Previous 
Total Well 

Depth 
(feet) 

2011 
Survey 

Total Well 
Depth" 
(feet) 

Screened 
Interval Depth 

Top to 
Bottom6 (feet) 

Previous 
Stratigraphic unit in 
which screen exists 

2012 Re-Evaluated 
Stratigraphic unit in which 

screen exists7 

11/10/2003 BW-1A 6/7/2011 2.00 2.00 6,876.73 6,874.10 6,876.73 6,876.68 North edge PVC casing 6,872.30 4.37 4.38 6,836.73 6,839.06 40.00 37.62 30-35 Chinle/Alluvium Upper Sand 
10/28/2003 BW-1B 6/7/2011 2.00 2.00 6,876.91 6874.13* 6,876.91 6,876.94 North edge PVC casing 6,876.26 2.38 0.68 6,811.71 6,809.49 67.55 67.45 54.6 - 64.6 Chinle/Alluvium Chinle/Alluvium Interface 
11/10/2003 BW-1C 6/7/2011 2.00 2.00 6,876.75 6,873.95 6,876.75 6,876.78 North edge PVC casing 6,872.28 4.51 4.50 6,719.75 6,740.39 157.00 136.39 125-135 sonsela Sandstone Sonsela 
11/10/2003 BW-2A 6/7/2011 2.00 2.00 6,874.72 6,871.88 6,874.72 6,874.69 North edge PVC casing 6,870.45 4.26 4.24 6,809.22 . 6,807.12 65.50 67.57 55-65 Upper sand wells Upper Sand 
10/28/2003 BW-2B 6/7/2011 2.00 2.00 6,874.58 6,871.66 6,874.58 6,874.50 North edge PVC casing 6,870.06 4.49 4.44 6,784.08 6,782.24 90.50 92.26 80-90 Chinle/Alluvium Chinle/Alluvium Interface 
10/28/2003 BW-2C 6/7/2011 2.00 2.00 6,875.40 6,872.90 6,875.40 6,875.30 North edge PVC casing 6,872.02 2.97 3.28 6,724.40 6,722.46 151.00 152.84 139.5 - 149.5 Sonsela sandstone Sonsela 
6/15/2004 BW-3A 6/7/2011 2.00 2.00 6,878.22 6,875.94 6,878.22 6,878.39 North edge PVC casing 6,875.08 2.99 3.31 6,828.22 6,826.04 52.60 52.35 39.5 - 49.5 Upper sand wells Upper Sand 
10/15/2003 BW-3B 6/7/2011 2.00 2.00 6,878.79 6,876.16 6,878.79 6,878.59 North edge PVC casing 6,875.41 3.14 3.18 6,803.79 6,809.19 75.00 69.40 63-73 Chinle/alluvium Chinle/Alluvium Interface 
7/20/2004 BW-3C 6/7/2011 2.00 2.00 6,878.08 6,875.72 6,878.08 6,877.95 North edge PVC casing 6,875.27 2.68 2.68 6,723.08 6,723.40 155.00 154.55 144.5 - 154.5 Sonsela sandstone Sonsela 

1/5/1981 OW-1 6/7/2011 4.00 4,00 6,868.00 6,866.32 6,868.45 6,866.62 " North edge PVC casing** 6,866.44 1.91 0.18 6,773.96 6,772.07 94.04 .94.55 89.3 - 99.3 Sonsela sandstone Sonsela 
11/25/1980 OW-10 6/7/2011 4.00 4.00 6,872.00 6,873.67 6,875.12 6,874.91 North edge PVC casing 6,872.59 1.59 2.32 6,804.00 6,814.58 68.00 60.33 40-60 Sonsela sandstone Sonsela 
9/25/1981 OW-11 6/7/2011 4.00 4.00 6,923.89 6,922.05 6,923.51 6,923.51 North edge PVC casing 6,921.80 2.08 1.71 6,857.27 6,857.72 66.62 65.79 43-65 Chinle/alluvium Sonsela 

- 12/15/1980 OW-12 6/7/2011 4.00 4.00 6,940.43 6,939.57 6,940.43 ! 6,940.69 North edge PVC casing 6,939.04 1.87 1.65 6,795.43 6,811.84 145.00 128.85 117.8 - 137.8 Sonsela sandstone Sonsela 
12/10/1980 OW-13 6/7/2011 4.00 4.00 6,920.12 6,918.95 6,920.12 6,920.07 North edge PVC casing 6,915.33 4.79 4.74 6,820.12 6,820.92 100.00 99.15 78.2 - 98.2 Sonsela sandstone Sonsela 
12/17/1980 OW-14 6/7/2011 4.00 4.00 6,926.64 6,924.55 6,926.64 6,926.65 North edge PVC casing 6,924.40 2.25 2.25 6,881.64 6,880.13 45.00 46.52 35-45 Chinle/alluvium Chinle/Alluvium Interface 
8/23/1996 OW-29 6/7/2011 4.00 4.00 6,913.50 6,913.89 6,913.50 6,917.00 North edge PVC casing 6,912.09 3.87 4.91 6,864.50 6,865.92 49.00 51.08 37.5 -47.5 Chinle/alluvium Chinle/Alluvium Interface 
8/28/1996 OW-30 6/7/2011 4.00 4.00 6,921.60 6,921.81 6,921.60 6,924.69 North edge PVC casing 6,919.84 4.85 4.85 6,873.20 6,874.79 48.40 49.90 37.9-47.9 Chinle/alluvium Chinle/Alluvium Interface 
10/5/2009 OW-50 6/7/2011 2.00 2.00 6,914.37 6,912.63 6,914.37 6,914.21 North edge PVC casing 6,911.46 2.70 2.75 6,847.63 6,850.21 63.00 64.00 48-63 Chinle/alluvium Chinle/Alluvium Interface 
10/5/2009 OW-52 6/7/2011 2.00 2.00 6,906.26 6,906.53 6,907.68 6,907.68 North edge PVC casing 6,905.31 2.20 2.37 6,828.53 6,829.94 79.00 77.74 64-79 Chinle/alluvium Chinle/Alluvium Interface 

10/14/1981 MW-1 6/7/2011 5.00 5.00 6,878.52 6,876.63 6,878.15 . 6,878.12 North edge PVC casing 6,876.79 1.25 1.33 6,746.50 6,747.29 132.02 130.83 117.72- 127.7; Sonsela sandstone Sonsela 
10/15/1981 MW-2 6/7/2011 5.00 5.00 6,878.40 6,878.39 6,880.84 6,880.30 North edge PVC casing 6,878.41 1.82 1.89 6,741.90 6,742.82 140.24 137.48 112- 122 Sonsela sandstone Sonsela 
10/16/1981 MW-4 6/7/2011 5.00 5.00 6,882.54 6,879:89 6,882.20 6,881.63 North edge PVC casing 6,879.34 2.31 2.29 6,760.40 6,759.91 122.14 121.72 101 - 121 Sonsela sandstone Sonsela 

7/21/1986 MW-5 6/7/2011 4.00 4.00 6,883.32 6,880.20 6,882.93 6,882.83 
North edge aluminum 

casing 
6,881.77 2.02 1.06 6,750.30 6,752.00 133.02 130.83 115 - 125 Sonsela sandstone Sonsela 

3/28/1995 RW-1 6/7/2011 4.00 4.00 6,943.50 6,942.86 6,943.50 6,946.06 North edge PVC casing 6,941.25 4.41 4.81 6,900.50 6,903.02 43.00 43.04 25-40 Chinle/alluvium Chinle/Alluvium Interface 
3/29/1995 RW-2 6/7/2011 4.00 4.00 6,927.20 6,926.40 6,927.20 6,928.53 North edge PVC casing 6,925.02 3.58 3.51 6,889.20 6,888.73 38.00 39.80 26.1 -36.1 Chinle/alluvium Chinle/Alluvium Interface 

8/27/1997 RW-5 6/7/2011 4.00 4.00 6,942.50 6,941.53 6,942.50 6,943.57 
West Edge PVC Casing 

(Existing Mark) 
6,940.82 2.92 2.75 6,902.50 6,903.98 40.00 39.59 29.5 - 39.5 Chinle/alluvium Chinle/Alluvium Interface 

8/27/1997 RW-6 6/7/2011 4.00 4.00 6,972.60 6,941.96 6,972.60 6,944.01 North edge PVC casing 6,941.49 2.58 2.52 6,933.80 6,903.11 38.80 40.90 28.5 - 38.5 Chinle/alluvium Chinle/Alluvium Interface 

9/26/1985 SMW-2 6/7/2011 2.00 2.00 6,884.44 6,881.63 6,884.11 6,883.97 
North edge aluminum 

casing 
6,879.07 4.54 4.90 6,827.10 6,831.17 57.34 52.80 34.31 - 54.31 Upper sand wells 

Chinle/Alluvium Interface 

and Upper Sand 

9/25/1985 SMW-4 6/7/2011 2.00 2.00 6,882.54 6,877.63 6,882.73 6,879.52 
North edge aluminum 

casing 
6,875.72 3.83 3.80 6,760.40 6,809.84 72.20 69.68 51.7-71.7 Upper sand wells Chinle/Alluvium Interface 

7/8/2004 GWM-1 6/7/2011 2.00 2.00 6,912.65 6,910.22 6,912.65 6,912.61 North edge PVC casing 6,908.36 3.87 4.25 6,888.95 6,886.41 23.70 26.20 17.5-23.5 Chinle/alluvium Chinle/Alluvium Interface 

9/25/2005 GWM-2 6/7/2011 2.00 2.00 6,913.17 6,910.32 6,913.17 6,913.09 North edge PVC casing 6,908.05 4.75 5.04 6,896.97 6,894.28 18.97 18.81 3.2- 16.2 Chinle/alluvium Chinle/Alluvium Interface 

9/25/2005 GWM-3 6/7/2011 2.00 2.00 6,912.65 6,907.35 6,912.65 6,910.25 North edge PVC casing 6,905.48 4.85 4.77 6,896.15 6,892.45 17.94 17.80 3 - 15 Chinle/alluvium Chinle/Alluvium Interface 

3/14/2008 NAPIS-1 6/7/2011 2.00 2.00 6,918.43 6,913.62 6,918.43 6,913.86 North edge PVC casing 6,913.56 0.29 0.30 6,904.40 6,900.33 14.00 13.53 3.7- 13.7 Chinle/alluvium Chinle/Alluvium Interface 



2011 CORRECTED W E L L ELEVATION SUMMARY TABLE 
Revision 2 - April 19, 2012 

Date of 
Installation 

Well ID 
Number 

vMe.iMiRemrnl-

Previous 
Casing 

Diameter 
(Inch) 

2 0 1 k-« Previous 
Ground 
Level 

Elevation 
(feet) 

Previous 
Well Casing 

Rim 
Elevation 

(feet) 
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Previous 
Stick-up 
length 
(feet) 
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Previous Well 
Casing 
Bottom 

Elevation 
(feet) 

Previous 
Total Well 

Depth 
(feet) i 

, Screened 
Interval Depth 

Top to 
Bottom6 (feet) 

Previous 
Stratigraphic unit in 
which screen exists 

2012 Re-Evaluated 
Stratigraphic unit in which 

screen exists7 

3/14/2008 NAPIS-2 6/7/2011 2.00 2.00 6,917.27 6,913.40 6,917.27 6,912.65 North edge PVC casing 6,912.54 0.10 0.11 6,902.80 6,899.04 14.50 13.61 4.2- 14.2 Chinle/alluvium Chinle/Alluvium Interface 

3/14/2008 NAPIS-3 6/7/2011 2.00 2.00 6,917.31 6,913.38 6,917.31 6,912.76 North edge PVC casing 6,912.53 0.29 0.23 6,886.60 6,882.34 30.70 30.42 25.4-30.4 Chinle/alluvium Chinle/Alluvium Interface 

6/11/2007 KA-3 6/7/2011 2.00 2.00 6,917.17 6,913.29 6,917.17 6,912.52 North edge PVC casing 6,912.20 0.17 0.32 6,892.40 6,889.32 25.00 23.20 15-25 Chinle/alluvium Chinle/Alluvium Interface 

NOTES: 
* Ground elevation is to the lowest concrete pad elevation surrounding the well 
** Top segment of pvc casing not connected to coupling. Coupling is where elevation is referenced. 

1) Surveyed by DePauli Engineering & Surveying, LLC on June 7, 2011 at request of NMED due to discrepancies on well casing and ground level elevations. 
2) Field verified using a tape measure by Gallup Refinery field technician. 
3) 2011 Survey Well Casing Bottom Elevation is determined by subtracting the 2011 Survey Well Casing Rim Elevation from the 2011 Survey Total Well Depth Measurement. 
4) Total well depth was determined using a bottom sensing meter, Testwell Water level meter with bottom sensing indicator. 
5) Previous measurements and elevations are from the Well Data Summary Table from the 2009 Annual Ground Water Monitoring Report. 
6) Screened interval for each well was verfied to the well boring logs. Settlement may have occurred since installation of well which is why total well depth is higher or equal to the screened interval levels. 
7) Stratigraphic interpretation conducted by Peregrine Geoconnect to re-evaluate the named zones they produce water from. Tables were updated to reflect correct stratigraphic zone. (See attached report from Peregrine Geoconnect in Attachment 3) 



2011 W E L L ELEVATION SUMMARY TABLE FOR ARTESIAN WATER WELLS 
Revision #2 - March 21, 2012 

Date of 
Installation 

Well II) 
Number 

Submersible 
pump depth 

(feet) 

Casing 
Diameter 

(Inch) 

Well Head 
Elevation 

Mark* (North) 
(feet) 

Well Head 
Elevation 

Mark* 
(West) 
(feet) 

Well Head 
Elevation 
Mark* (Z) 

(feet) 

Measuring Point Description 

Total 
Well 

Depth 
(feet) 

Well Casing 
Bottom 

Elevation1 

(feet) 

Stratigraphic 
unit 

i 
Aquifer 

9/24/1956 PW-2 800 16.0 3,300.40 4,694.28 162.78 1 st Discharge tee or elbow 1,075.00 2,225.40 Chinle San Andreas/Yeso Aquifer 
April 1979 PW-3 900 14.0 2,932.83 1,387.79 248.00 1 st Discharge tee or elbow 1,030.00 1,902.83 Chinle San Andreas/Yeso Aquifer 
11/12/1999 PW-4 750 12.02 1,895.73 2,979.78 178.51 1 st Discharge tee or elbow 1,020.003 819.73 Chinle San Andreas/Yeso Aquifer 

NOTES: 
* Basis of survey Refinery Control Point at 1000W, 2575N, plant elevation = 254.87 feet and MSL elevation = 6959.41 feet. 

1) Well casing bottom elevation using Well Head Elevation Mark (North) as reference point. 
2) Actual well casing diameter is 12 inches. The 176 feet of 24 inch steel casing is the actual cemented support for development of the well. 
3) The actual total well depth is 1020 feet with additional 56 feet x 7-7/8 inch diameter open exploratory hole which was accounted for as total well depth of 1076 feet. 

At the time of the survey by DePauli Engineering the artesian wells were not included as these wells have never been listed on the summary table or had questionable elevations. 
These wells are sampled every three years and are not required to be gauged when sampling. A copy of an original survey dated February 13, 2003 conducted by DePauli Engineering is 
attached for reference. 
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CINIZA REFINERY 
COMPLETION DIAGRAM 
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Peregrine GeoCoooect 
P.O. BOX 422 • LAS CRUCES, NM 88004 

PH: 575-523-7674 
FAX: 575-523-7248 • e-mail: king3leywh@aol.com 

March 21, 2012 

Ms. Cheryl Johnson 
Environmental Specialist 
Western Refining - Gallup Refinery 
Route 3 Box 7 
Gallup, New Mexico 87301 

Re: Stratigraphic Interpretation, Western Refining, Inc., Ciniza Refinery 
File No. 12-001 

Cheryl, 

Peregrine GeoConnect, Inc. has performed an evaluation of the wells you requested. The wells 

were studied to determine the named zones they produce water from. The wells all produce water from 

various relatively shallow aquifers that represent different depositional sequences that are below the 

property. 

As you are aware there are three basic zones that are monitored on the site. The uppermost zone 

lias been locally named the Alluvial Sands Zone. This zone represents relatively young soils that are 

derived from the older formations to the south and east. These soils are primarily of fluvial (stream or 

river) deposition. The material was eroded from the Chinle Group formations forming the highlands to 

the south and east of the site and carried into the low valley where they were deposited as a result of 

intermittent fluviation. Earlier work at the site defined the sandy materials as a single large sand body and 

was locally named the Ciniza Sand. No formal naming process was given to the sands, however, reports 

from the 1980's and early 1990's refer these sands as the Ciniza Sand. Later, improved sampling 

technology allowed for more detailed stratigraphic evaluation of the materials and it was determined that 

rather than a large sand body the sands represented multiple channel deposits from intermittent stream 

development; likely generated as a result of storm water and seasonal runoff from the highlands to the 

south. The source of the material has been speculated to be from the Sonsela Sandstone in the Four Mile 

Canyon and/or Six Mile Canyon areas, although there has been no reason to study the area in detail as the 

information does not significantly impact the understanding of the conditions at the site. What 
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differentiates tiiese sands from others in the area is that they are sinuous, lenticular, and occasionally 

isolated bodies located within clays deposited in the valley area as a result of erosion of the sandstones, 

siltstones, and claystones of tlie Chinle Group. The sands are often buff to orange or very light red. The 

Alluvial Sands exhibit morphology and stratigraphy of recent erosional valley fill and should not be 

classified as part of the Chinle Group. Also the sands show no cementation that would be typical of the 

sands within the Chinle Group. One other distinguishing attribute the Alluvial Sands have is that they do 

not tend to follow the regional clip of the Chinle Group bedrock. The Chinle Group bedding at the site 

tends to dip downward northwesterly across the site at an angle of approximately ten (10) degrees. The 

Alluvial Sands tend to fan out across the valley in a relatively horizontal zone typically encountered at a 

depth of about thirty (30) feet and terminating on the order of forty five (45) to fifty (50) feet below the 

ground surface. These characteristics were used to identify the zones screened in the Alluvial Sand. 

The second zone monitored at the site is locally called the Chinle Interface Zone. This second 

zone is the interface between the upper erosional soil fill material carried into the valley as a result of 

alluviation from the highlands to the south and the contact of the relatively unweathered Chinle Group 

sandstones, siltstones, and mudstones. The zone is distinguished by the presence of a gravelly or 

relatively clean sandy zone that lies directly on top ofthe relatively unweathered erosional surface of the 

Petrified Forest Formation within the Chinle Group. The sands and gravels form a very distinguishable 

marker bed on the relatively undisturbed shaley materials of the Petrified Forest Formation. The marker 

sands and gravels form the aquifer which lies on top of the relatively impervious shales and immediately 

below relatively impervious clays of the valley fill. As a result, the water confined in the sands and 

gravels is somewhat artesian in most wells screened in this zone. Typically the zone ranges in thickness 

from approximately eight (8) inches to about two (2) feet. It is not unusual to see the zone thin and 

become somewhat finer to the north. This zone follows the regional dip of the Chinle Group across the 

site (ten (10) degrees) and because of the amount of data available the depth of the top of the zone can be 

estimated using data from other site wells and borings from earlier investigations. Although easily 

identified, because of the similar densities ofthe alluvial clay soils above and the upper shaley materials 

ofthe Petrified Forest formation below, as well as the limited thickness of the zone, continuous sampling 

techniques are normally required to identify the exact zone contacts. Earlier work lumped this zone with 

the Upper Sands and although there is some evidence there could be communication between the zones, it 

is currently believed they are geomorphically distinct. 

Peregrine GeoConnect, Inc. 
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The third water producing zone that is monitored on the site is tlie Sonsela Sandstone. The 

Sonsela is a named member of the Petrified Forest Formation within the Chinle Group of Triassic Age. 

The Sonsela tends to also follow the local dip of approximately ten (10) degrees to the north-northwest. 

The member can be seen on the surface in the extreme southeast area of the property and south of 

Interstate 40 in both Four Mile and Six Mile Canyons. The sandstone at the site is white to very light 

brown or grey, may be massive to very thin bedded with low angle cross bedding. The sandstone is 

generally medium to coarse grained and comprised of quartz, feldspar and, in the lower portion, abundant 

mica. At this site the zone is ten (10) to twenty (20) feet in thickness and has a relatively thin shale bed 

separating the upper and lower portions of the unit. The sandstone unit is located within the Petrified 

Forest Formation of the Chinle Group and separates the Petrified Forest formation into the upper and 

lower members. When dry, the sandstone glistens in sunlight and is easily distinguished from finer and 

much thinner sandstone beds higher in the Upper Petrified Forest section. Because of the confining 

materials at the site above and below the sandstone, the water in the aquifer is artesian. Water in this 

aquifer is typically more artesian than the water in the Interface Zone and can aid in defining the 

production unit. The Sonsela Sandstone member is densely cemented and easily identified within the 

Petrified Forest Formation. 

Using the information provided above, historic knowledge of the area, correlations from 220 

borings and wells drilled at the site, as well as reports from earlier studies ofthe geologic conditions 

regionally and at the site, the following list of wells and the stratigraphic units they are monitoring 

(screened across) for water has been generated. 

Well Identification | Stratigraphic Unit Screen Is Placed In || 

BW-1A Upper Sand 
BW-1B Chinle-Alluvium Interface 
BW-1C Sonsela 
BW-2A Upper Sand 
BW-2B Chinle-Alluvium Interface 
BW-2C Sonsela 
BW-3A Upper Sand 
BW-3B Chinle-Alluvium Interface 
BW-3C Sonsela 
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Well Identification || Stratigraphic Unit Screen Is Placed In | 

OW-1 Sonsela 
OW-10 Sonsela 
OW-11 Sonsela 
OW-12 Sonsela 
OW-13 Sonsela 
OW-14 Chinle-Alluvium Interface 
OW-29 Chinle-Alluvium Interface 
OW-30 Chinle-Alluvium Interface 
OW-50 Chinle-Alluvium Interface 
OW-52 Chinle-Alluvium Interface 

MW-1 Sonsela 
MW-2 Sonsela 
MW-4 Sonsela 
MW-5 Sonsela 

RW-1 Chinle-Alluvium Interface 
RW-2 Chinle-Alluvium Interface 
RW-5 Chinle-Alluvium Interface 
RW-6 Chinle-Alluvium Interface 

SMW-2 Chinle-Alluvium Interface and Upper Sand 
SMW-4 Chinle-Alluvium Interface 

GWM-1 Chinle-Alluvium Interface 
GWM-2 Chinle-Alluvium Interface 
GWM-3 Chinle-Alluvium Interface 

NAPIS-1 Chinle-Alluvium Interface 
NAPIS-2 Chinle-Alluvium Interface 
NAPIS-3 Chinle-Alluvium Interface 

KA-3 Chinle-Alluvium Interface 

If you have specific questions concerning any of the wells or how they were interpreted please 
contact our office. We will discuss the matter to your satisfaction. 

Sincerely, 
Peregrine GeoConnect, Inc. 

William H. Kingsley, PE 

Peregrine GeoConnect, Inc. 
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Executive Summary 

This Site-Wide Ground Water Monitoring Work Plan (Plan) has been prepared and 
revised in response to requirements stated in a letter from the New Mexico Environment 
Department's Hazardous Waste Bureau dated February 9, 2009 (see Appendix A.) 

This Plan has been prepared to collect data that will be used to characterize the nature and 
extent of potential impacts to ground water at the Gallup Refinery owned by Western 
Refining ("Gallup Refinery" or "Facility"). The monitoring work plan is also designed to 
make the Facility quickly aware of any levels of contaminants that exceed compliance 
standards. 

This Plan divides the Facility into two areas for periodic monitoring: the East Side and 
the West Side. The East Side includes the Refinery Complex, recovery wells from which 
free products have been principally removed, but continue to be recovered in small 
quantities, and the northeast set of observation wells and monitoring wells. The West 
Side includes a cluster of wells in and around the waste water treatment system, boundary 
wells, shallow monitoring wells in and around land treatment areas, and 
produced/production water wells. This plan also includes sampling requirements for 
aeration lagoons, influents, and evaporation ponds located in the West Side. Designated 
wells and sample points in these two areas will be monitored on an annual, semi-annual, 
quarterly, monthly, and weekly basis following the procedures presented in this Plan. 

Gallup Refinery will periodically review facility-wide monitoring data, and assess the 
monitoring program presented in this Plan. Revisions to the Plan, as necessary, will then 
be presented annually for agency review and approval. These revisions may include, but 
not be limited to, a reduction or change in monitoring locations, monitoring frequency, 
and/or target chemicals to be analyzed. 

We have created a monitoring work plan with quality assurance practices and controls as 
well as standard procedures for sampling, and a schedule of activities to monitor ground 
water at select locations of the Gallup Refinery. The persons responsible for the 
implementation and oversight of this plan are: 

Refinery Manager 
• Mark B. Turri 

Environmental Manager 
• Ed Riege 

Environmental Specialist 
• Cheryl Johnson 
• Alvin Dorsey 
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1.0 Introduction 

This Facility-Wide Ground Water Monitoring Work Plan (Plan) has been prepared for the 
implementation ofa ground water monitoring program at the Gallup Refinery owned by 
Western Refining ("Gallup Refinery" or "Facility"). The Plan follows the requirements of 
the February 9, 2009 letter issued by the New Mexico Environment Department's 
Hazardous Waste Bureau (NMED/HWB) (a copy of this letter is provided in Appendix 
A). 

| 1.1 Scope of Activities 

This Plan has been prepared to collect data that will be used to characterize the nature and 
extent of potential impacts to ground water at the Gallup Refinery. The monitoring plan 
is also designed to make the facility quickly aware of any levels of contaminants that 
exceed compliance standards. 

This Plan divides the Facility into two areas for periodic monitoring: the East Side and 
the West Side. The East Side includes the Refinery Complex', recovery wells from which 
small quantities of free products have been continually removed, and the northeast set of 
observation wells and monitoring wells. The West Side includes a cluster of wells in and 
around the waste water treatment system, boundary wells, shallow monitoring wells in 
and around land treatment areas, and produced/production water wells. This plan also 
includes sampling requirements for aeration lagoons, influents, and evaporation ponds 
located in the West Side. Designated wells and sample points in these two areas will be 
monitored on an annual, semi-annual, quarterly, monthly, and weekly basis following the 
procedures presented in this Plan. 

Gallup Refinery will periodically review facility-wide monitoring data, and assess the 
monitoring program presented in this Plan. Annual revisions to the Plan, as necessary, 
will then be presented for agency review and approval. These revisions may include, but 
not be limited to, a reduction or change in monitoring locations, monitoring frequency, 
and/or target chemicals to be analyzed. 

| 1.2 Facility Ownership and Operation 

This Plan pertains to the Western Refining Southwest Inc. Gallup Refinery located at Exit 
39 on Interstate 1-40. This refinery is known as the Gallup Refinery and is located at 
Jamestown New Mexico, approximately 17 miles east of Gallup. Figure 1 shows the 
regional location of the Gallup Refinery. 

The owner is: 
Western Refining (Parent Corporation) 
123 W. Mills Avenue 
El Paso, TX-79901 
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Operator: Western Refining Southwest Inc 
Route 3, Box 7 
Gallup, New Mexico 87301 
Western Refining Southwest Inc 
1-40, Exit 39 
Jamestown, New Mexico 87347 

SIC code 291.1 (petroleum refining) applies to the Gallup Refinery. 

The following regulatory identification and permit governs the Gallup Refinery: 

U.S. EPA ID Number NMD000333211 
OCD Discharge Permit No. GW-032 

| The facility status is corrective action/compliance. Annual_-and quarterly ground water 
sampling is conducted at the facility to evaluate present contamination. 

The refinery is situated on an 810 acre irregular shaped tract of land that is substantially 
located within the lower one quarter of Section 28 and throughout Section 33 of 
Township 15 North, Range 15 West of the New Mexico Prime Meridian. A small 
component of the property lies within the northeastern one quarter of Section 4 of 
Township 14 North, Range 15 West. Figure 2 is a topographic map showing the general 
layout of the refinery in comparison to the local topography. 

2.0 Background Information 

| 2.1 Historical and current site uses 

Built in the 1950's, the Gallup Refinery is located within a rural and sparsely populated 
section of McKinley County in Jamestown New Mexico, 17 miles east of Gallup, New 
Mexico. The setting is a high desert plain on the western slope of the continental divide. 
The nearest population centers are the Pilot (formerly Giant) Travel Center refueling 
plaza, the Interstate 40 highway corridor, and a small cluster of residential homes located 
on the south side of Interstate 40 approximately 2 miles southwest of the refinery 
(Jamestown). The surrounding land is comprised primarily of public lands and is used 
for cattle and sheep grazing at a density of less than six cattle or 30 sheep per section. 

The refinery primarily receives crude oil via two 6 inch diameter pipelines; two pipelines 
from the Four Corners Area enter the refinery property from the north.. In addition, the 
refinery also receives natural gasoline feed stocks via a 4-inch diameter pipeline that 
comes in from the west along the Interstate 40 corridor from the Conoco gas plant. 
Crude oil and other products also arrive at the site via railroad cars. These feed stocks are 
then stored in tanks until refined into products. 

(postal address) 

(physical address) 
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The Gallup Refinery is a crude oil refining and petroleum products manufacturing 
facility. The Standard Industrial Classification (SIC) code is 2911 and the NAIC is 
32411. There are no organic chemicals, plastics, or synthetic fibers manufactured that 
contribute to our process flow of waste water. We do not manufacture lubricating oils. 

The Refinery incorporates various processing units that convert crude oil and natural 
gasoline into finished products. These units are briefly described as follows. 

• The crude distillation unit separates crude oil into various fractions; including gas, 
naphtha, light oil, heavy oil, and residuum. 

• The fluidized catalytic cracking unit (FCCU) dissociates long-chain hydrocarbon 
molecules into smaller molecules, and essentially converts heavier oils into naphtha 
and lighter oils. 

• The alkylation unit combines specific types of hydrocarbon molecules into a high 
octane gasoline blending component. 

• The reforming unit breaks up and reforms low octane naphtha molecules to form 
high octane naphtha. 

• The hydro-treating unit removes undesirable sulfur and nitrogen compounds from 
intermediate feed stocks, and also saturates these feed stocks with hydrogen to 
make diesel fuel. 

• The isomerization unit converts low octane hydrocarbon molecules into high octane 
molecules. 

• . The treater units remove impurities from various intermediate and blending feed 
stocks -to produce finished products that comply with sales specifications. 

• The ammonium thiosulfate unit accepts high H2S and ammonia containing gas 
streams from the Amine and the Sour Water Stripper units, and converts these into 
a useful fertilizer product, ammonium thiosulfate. 

• The sulfur recovery unit converts and recovers various sulfur compounds from the 
gases and liquids produced in other processing units to create a solid elemental 
sulfur byproduct. This unit only operates when the ammonium thiosulfate unit is 
inoperable or cannot handle incoming loads. 

As a result of these processing steps, the Refinery produces a wide range of petroleum 
products including propane, butane, unleaded gasoline, diesel, and residual fuel. In 
addition to the aforementioned processing units, various other equipment and systems 
support the operation of the refinery and are briefly described as follows. 
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Storage tanks are used throughout the refinery to hold and store crude oil, natural 
gasoline, intermediate feed stocks, finished products, chemicals, and water. These tanks 
are all located above ground and range in size from 80,000 barrels to less than 1,000 
barrels. 

Pumps, valves, and piping systems are used throughout the refinery to transfer various 
liquids among storage tanks and processing units. A railroad spur track and a railcar 
loading rack are used to transfer feed stocks arid products from refinery storage tanks into 
and out of railcars. Several tank truck loading racks are used at the refinery to load out 
finished products and also may receive crude oil, other feed stocks, additives, and 
chemicals. 

Gasoline and diesel is delivered to the Pilot Travel Center via tanker truck. An 
underground diesel pipeline exits between the refinery and the Pilot Travel Center. As 
the result of an off-refinery release, the pipeline was purged of product, filled with 
nitrogen and temporarily placed out of service. Western is working with OCD and PSTB 
to place this line back into service. 

A firefighting training facility is used to conduct employee firefighting training. Waste 
water from the facility, when training is conducted, is pumped into a tank which is then 
pumped out by a vacuum truck. The vacuum truck pumps the oily water into a process 
sewer leading to the New API Separator (NAPIS). 

The process wastewater system is a network of curbing, paving, catch basins, and 
underground piping that collects waste water effluent from various processing areas 
within the refinery and then conveys this wastewater to Tank 35 (T-35) and then to the 
NAPIS. 

T-35 is an equalization tank which handles large process and storm water flows allowing 
the flow to the NAPIS to be controlled during process and storm water events. The 
equalization tank is also used to store the waste water for a couple of days if problems are 
encountered with the downstream equipment, i.e., NAPIS and the benzene strippers and 
in the future the new DAF and MPPE units. The NAPIS is a two compartment oil water 
separator. Oil is separated from water based on the principle that, given a quiet surface, 
oil will float to the water surface where it can be skimmed off. The skimmed slop oil is 
passed to a collection chamber where it is pumped back into the refinery process. The 
clarified water is piped to three benzene strippers where benzene is removed. The 
stripped water flows into the first aeration lagoon. Sludge sinks to the bottom ofthe 
NAPIS which is periodically vacuumed out by a vacuum truck and disposed as hazardous 
waste at an approved landfill or recycled and reused in refineries that have this allowable 
exemption under RCRA. 

At the benzene strippers, ambient air is blown upwards through the falling cascade of 
clarified waste water as it passes through distillation column packing. Countercurrerit 
desorption of benzene from the water occurs due to the high volume of air passing over 
the relatively large surface area provided by the packing. The desorbed benzene is 
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absorbed into the air stream and vented to the atmosphere. Effluent from the stripper 
columns gravity flows through piping into the first aeration lagoon. 

At the aeration basins, the treated waste water is mixed with air in order to oxidize any 
remaining organic constituents and increase the dissolved oxygen concentration available 
in the water for growth of bacteria and other microbial organisms. The microbes degrade 
hydrocarbons into carbon dioxide and water. Three 15-hp mechanical aerators provide 
aeration in the first aeration lagoon with two 15-hp aerators providing aeration in the 
second lagoon. Effluent from the second aeration lagoon flows onward into the first of 
several evaporation ponds of various sizes. 

At the evaporation ponds, waste water is converted into vapor via solar and mechanical 
wind-effect evaporation. No waste water, is discharged from the refinery to surface 
waters of the state because all of the waste water evaporates. . 

The storm water system is a network of valves, gates, berms, embankments, culverts, 
trenches, ditches, natural arroyos, and retention ponds that collect, convey, control, treat, 
and release storm water that falls within or passes through refinery property. Storm water 
that falls within the processing areas is considered equivalent to process waste water and 
is sent to T-35, T-27 and T-28 when needed before it reaches the NAPIS, benzene 
strippers and waste water treatment system for retention in evaporation ponds. Storm 
water discharge from the refinery is very infrequent due to the arid desert-like nature of 
the surrounding geographical area. 

The Gallup Refinery currently operates under the Multi-Sector Permit 2008 (MSGP-
2008). Gallup Refinery submitted a new NOI for coverage under the new MSGP. The 
refinery maintains a Storm Water Pollution Prevention Plan (SWPPP) that includes Best 
Management Practices (BMPs) for effective storm water pollution prevention. The 
refinery has constructed several new berms in various areas and improved outfalls 
(installed barrier dams equipped with gate valves) to minimize the possibility of 
potentially impacted runoff leaving the refinery property. 

| 2.2 Potential Rreceptors 

Potential receptors at the facility also include those that may arise from future land uses. 
Currently, these include on-site workers, nearby residents, wildlife, and livestock.1 The 
major route to exposure of humans would be from contaminants reaching a drinking 
water well. Other routes could be from showering, cooking, etc. with contaminated 
ground water, raising crops and vegetables with contaminated ground water, or getting 
exposed to or fishing in surface water that has commingled with shallow ground water. 
Exposure can also occur through contact with soils and/or plants that have become 
contaminated themselves through contact with contaminated ground water. However, 
drinking water wells remain the primary route of possible exposure. 

1 Note: There is extensive and regular patrolling by security personnel of the facility which operates 24-
hours - therefore, we can discount the possibility of an inadvertent or deliberate intruder becoming exposed 
to contamination in groundwater that has reached the surface in some form. 
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At this time, the nearest drinking water wells are located on-site at the southwest areas of 
the facility, at depths of approximately 3000 feet. These wells are designated PW-2, PW-
3 and PW-4. Figure 3 shows the locations of these wells. These wells are operated by the 
facility to provide the refinery's process water, drinking water to nearby refinery-owned 
houses, to the refinery itself, and to the Pilot Travel Center. These wells are monitored 
and no contaminants have been detected in the deep aquifer that these wells are screened 
within. . 

Other than the on-site wells, there are no known drinking water wells located within a 4-
mile radius ofthe site. The nearest drinking water wells that could be used by off-site 
residents are located to the northwest of the site at a distance slightly greater than 4-miles 
located within the Navajo community of Iyanbito (shown on the USGS Topographical 
Map - Gallup Quadrangle (Revised 1980).) These wells are northwest of the South Fork 
of the Puerco River which heads towards the southwest from immediately north of the 
facility. As the shallowest ground water will generally flow in the direction of surface 
water flow, any possible shallow ground water contamination that left the facility either 
now or in the future would flow towards the southwest after leaving the facility and away 
from the community of Iyanbito. The Cibola National Forest lies in the south-east 
direction and there are no wells or residents in this protected area. Boundary monitoring 
wells along the southwest to northwest perimeter of the facility have not shown any 
evidence of contaminants having left the facility in shallow ground water. 

Artesian conditions at some locations of the site lead to the possibility of ground water 
emerging onto the surface and thus being able to affect wildlife. No surface water on the 
site is used for human consumption or primary contact, such as immersion, or secondary 
contact, such as recreation. The man-made ponds on the site are routinely monitored and 
are a part of this Plan. Therefore, if they are in contact with shallow ground water that has 
exhibited elevated levels of contaminants, the Plan will detect any commingling of 
ground water and surface waters. 

Fluctuating ground water elevations can smear contaminants into subsurface soil and 
rocks, and there is a possibility that plant roots could reach such contaminated soils and 
bio-concentrate contaminants creating another route of exposure to potential receptors, 
such as birds and animals that eat the plants. No food crops are currently grown on the 
site. 

| 2.3 Type and characteristics of the waste and contaminants and any known and 
possible sources 

The types of waste likely include - volatile and semi-volatile organic compounds, 
primarily hydrocarbons, but could include various other industrial chemicals such as 
solvents; acids; spent caustic solutions; and heavy metals present in spent chemicals and 
waste water. These wastes could be in the form of waste water, spent chemicals destined 
for off-site shipping and disposal packed in drums, sludge, and dry solids. Dry wastes 
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could stem from wind-blown metallic powders used as catalysts, and regular municipal 
solid wastes stored in covered containers destined for municipal landfills. 

Most of the wastes and contaminants that could possibly reach ground water have the 
characteristic that they would biodegrade and naturally attenuate. However, any heavy 
metals present in dirt and sludge could possibly leach into ground water and would not 
attenuate. There is a possibility also that certain long-lived chemicals would not 
biodegrade, or, if they did, it would be at a very slow pace. 

Possible sources include leaks from buried pipes, tanks, surface spills, and historical 
dumping of wastes in remote areas of the site. 

All above-ground large tanks have leak detection or equivalent systems, such as radar 
gauges. Pumps that could leak hydrocarbons are within containment areas, and all tanks 
are also within berms to contain spills. The NAPIS has double walls and a leak detection 
system. This situation did not exist in the past. So, past spills and leaks could be a source 
of ground water contamination. 

Similarly, surface impoundments can serve as a source of possible ground water 
contamination. In the past, liquids from the railroad rack lagoon in the northeast end of 
the Facility discharged into a field and drain onto the ground and evaporate - this led to 
subsurface soil contamination and has recently been cleaned up for a corrective action 
complete with controls status. Disposal of waste water into open fields is not practiced at 
the Gallup Refinery. 

There are fourteen Sold Waste Management Units (SWMU) identified at the Gallup 
Refinery, and one closed Land Treatment Area. 

RCRA Regulated Units 

• Land Treatment Unit 

SWMUs 

• SWMU 1 - Aeration Basin 
• SWMU 2 - Evaporation Ponds 
• SWMU 3 - Empty Container Storage Area 
• SWMU 4 - Old Burn Pit 
• SWMU 5 -Landfill.Areas 
• SWMU 6 - Tank Farm 
• SWMU 7 - Fire Training Area 
• SWMU 8-Railroad Rack Lagoon 
• SWMU 9 - Drainage Ditch and the Inactive Landfarm 
• SWMU 10-Sludge Pits 
• SWMU 11 - Secondary Oil Skimmer 
• SWMU 12-Contact Wastewater Collection System 
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• SWMU 13 - Drainage Ditch between North and South Evaporation Ponds 
• SWMU 14-API Separator 

Existing ground water monitoring wells effectively surround all these SWMUs. 

| 2.4 Summary of contaminant releases that could contribute to possible ground 
water contamination 

Spills and leaks are known to have occurred on the site in various locations. Although 
most hydrocarbons are rapidly picked up for recovery, some of the liquids present in a 
spill enter the subsurface., With precipitation, there is a possibility that some ofthe 
contaminants could leach out and reach ground water. 

Separate Phase Hydrocarbons (SPH) floating on shallow ground water has been found at 
the northeast end of the facility. A system of recovery wells has been created and SPH 
has been pumped out for several years. Recovery through hand-bailing continues on a 
quarterly basis with the volumes recovered, dropping substantially every year. Trace 
levels of Benzene have also been found in wells in this area possibly linked to this spilled 
material. 

Recovery Wells 

• RW-1 , 
• RW-2 
• RW-5 
• RW-6 

A small tank that held Methyl Tert Butyl Ether (MTBE) has leaked and created a plume 
of MTBE in the shallow ground water at the northeast end of the refinery. This tank is no 
longer in service and has been removed. MTBE has not been used at the refinery since 
April 2006. . ^ 

A series of monitoring wells at various depths are in place to monitor contaminant 
plumes from this northeast area that has SPH and MTBE releases. These monitoring 
wells are designated as follows. 

Monitoring Wells 

• OW-29 
• OW-30 
• OW-13 
• OW-14 
• OW-50 
• OW-52 
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A unit at the southwest end ofthe Facility that is used to recover oil and recycle this oil 
back into the process has also - through leakage and spills - caused some MTBE and 
hydrocarbon contamination in shallow ground water. This unit is known as the New 
American Petroleum Institute Separator (NAPIS) which was put into service in October 
2004. The NAPIS has one up-gradient well - NAPIS-1 and three down-gradient shallow 
monitoring wells, NAPIS-2, NAPIS-3 and KA-3. 

There has always been the possibility that the waste water treatment system of the 
Facility based at the aeration lagoons (AL-1 and AL-2) and evaporation pond 1 (EP-1) 
may have leaked contaminants into shallow ground water. The first aeration lagoon, 
known as AL-1, has received waste water with benzene at levels greater than 0.5 ppm -
either through ineffective treatment farther upstream in the process, or through overflows 
- making these liquids a hazardous waste; however the aeration process and biological 
action within this lagoon has brought the benzene levels to well below 0.5 ppm and of the 
order of 0.1 ppm and less. Equalization tanks (Tank 35, Tank 27 and Tank 28) were put 
in service in 2011 for collection of excess waste water effluent from various processing 
areas within the refinery. The equalization tanks are used to divert excess waste water 
overflow to the NAPIS caused by unit shutdowns or rain storms. The waste water flow 
can then be controlled to the NAPIS. 

Monitoring well GWM-1 was installed in July 2004 down gradient of the aeration basins 
in order to detect potential leakage from the aeration basins, however analyses of ground 
water samples collected at GWM-1 have indicated only very low concentrations of 
constituents such as BTEX and methyl tertiary butyl ether (MTBE) that would indicate a 
potential for historical releases in the area. GWM-1 has shown benzene levels ranging 
from 0.012 ppm in 2006 to 0.006996 ppm in 204-011. Ethyl benzene was detected in July 
2008 at 0.0039 ppm to 0.003442 ppm in November of 2010 December of 2021. MTBE 
was also detected in 2006 at 0.16 ppm with a slight decrease in November bf 2010 
December of 2011 at 0.062 0.054 ppm. The location of this well was determined in the 
field after mutual consultation by representatives of the refinery, OCD and the drilling 
contractor. 

Two new shallow ground water monitoring wells were installed in the early fall of 2005 
near GWM-1 which is located at the southwest corner of EP-1. GWM-2 was placed at 
the NW corner of EP-2 and GWM-3 was placed at the NW corner of EP-1. GWM-1, 2 
and 3 were placed to determine whether any leakage from the lagoons and or evaporation 
pond is occurring. GWM-2 and GWM-3 are considered dry wells since its installation in 

| 2005. Water was detected in the first quarter of 2008 in GWM-2—Notification was given 
to NMED and OCD respectively. In 2010 during the second quarter inspections, GWM-
2 and GWM-3 were found to have a water level of 1.5 feet in GWM-2 and 0.88 feet in 
GWM-3. Weekly inspections were done to monitor recharge rate. Quarterly inspections 
in 2011 have indicated the continued presence of water in both GWM-2 and GWM-3 
wells. GWM-2 and GWM-3 have shown non-detectable (O.OOI ppm) levels of BTEX 
constituents such as BTEX and MTBE has been detected in GWM-2 at levels ranging 
from 0.011 ppm in September 2010 to 0.0027 ppm in December 2011, which are below 
the EPA RSL standard of 0.012 ppm. GWM-3 has also indicated the presence of MTBE 
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at levels ranging from 0.009 ppm in September 2010 to non-detectable levels of <0.0025 
ppm in September and December 2011. -GWM-2 and GWM-3 have also shown high 
levels of fluoride, chloride and sulfate which are above the WQCC and EPA MCL 
standards. GWM-3 has also detection levels of PRO ranging from 3.7 ppm in September 
2010 to 1.3 ppm in December 2011. -The continued presence of water in GWM-2 and 
GWM-3 may be attributed to the fluctuation of ground water levels due to the increase in 
moisture this year. Figure 3 shows the location of all of the active monitoring wells on 
the Facility. 

3.0 Site Conditions 

The Gallup Refinery is located within a rural and sparsely populated section of McKinley 
County. It is situated in the high desert plain on the western flank of the continental 
divide approximately 17 miles east of Gallup. The surrounding land is comprised 
primarily of public lands and is used for cattle and sheep grazing at low densities2. 

3.1 Current site topography and location of natural and manmade structures 

Local topography consists of a gradually inclined down-slope from high ground in the 
southeast to a lowland fluvial plain in the northwest. The highest point on refinery 
property is located at the southeast corner boundary (elevation approximately 7,040 feet) 
and the lowest point is located at the northwest corner boundary (elevation approximately 
6,860 feet). The refinery processing facility is located on a flat man-made terrace at an 
elevation of approximately 6,950 feet. 

3.2 Drainages 

Surface water in this region consists of the man-made evaporation ponds and aeration 
basins located within the refinery, a livestock watering pond (Jon Myer's Pond) located 
east of the refinery, two small unnamed spring fed ponds located south of the refinery, and 
the South Fork of the Puerco River and its tributary arroyos. The various ponds and 
basins typically contain water consistently throughout the year. The South Fork of the 
Puerco River and its tributaries are intermittent and generally contain water only during, 
and immediately after, the occurrence of precipitation. 

3.3 Vegetation types 

Surface vegetation consists of native xerophytic vegetation including grasses, shrubs, 
small junipers, and some prickly pear cacti. Average rainfall at the refinery is less than 7 
inches per year, although it can vary to slightly higher levels elsewhere in the county 
depending on elevation. 

On alluvial fans on valley sides and drainage ways, the existing vegetation is usually 
alkali sacaton, western wheatgrass, Indian ricegrass, blue grama, bottlebrush squirreltail, 

2 See, for example, the web site of McKinley County at http://www.co.mckinley.nm.us/ 
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broom snakeweed, fourwing saltbush, threeawn, winterfat, mat muhly and spike muhly. 
On fan remnants on valley sides we usually find blue grama, western wheatgrass, Indian 
ricegrass, big sagebrush, galleta, bottlebrush squirreltail, fourwing saltbrush, 
needleandthread, oneseed juniper, sand dropseed, spineless horsebrush, rabbitbrush, and 
twoneedle pinyon. 

3.4 Erosion features 

The impacts of historic overgrazing are visible at the north-side of the facility, in the form 
of arroyos that formed when surface run-off cut through the ground and washed away 
soils that were not able to hold water with their ground cover lost to overgrazing. Now 
that the facility is fenced and no livestock grazing occurs on the site, vegetation has 
recovered in these areas. With the facility helping to bring back vegetation in its 
undeveloped areas the formation and deepening of erosion features on its land has 
decreased. 

3.5 Subsurface conditions 

3.5.1 Soil types and associations 

Most of the soils found at the surface in the locations where wells are located consist of 
the Mentmore-Gish complex.3 These soils occur in alluvial fans on valley sides and fan 
remnants on valley sides. The parent material for these soils is slope and fan alluvium 
derived from sandstone and shale. These are well drained soils with moderately slow (0.2 
in/hr) to slow permeability (0.06 in/hr). In this association, the Gish and similar soils 
make up about 45 percent, the Mentmore and similar soils 35 percent, and minor 
components 20 percent. These minor components are - Berryhill and similar soils 10 
percent, and Anodize and similar soils 10 percent. The typical profile for these soils is - 0 
to 2 inches fine sandy loam, 2-72 inches various kinds of clay loam. 

Drill logs for various wells have been provided electronically to the NMED/HWB. From 
these well logs we can infer that the soils in the subsurface are generally composed of 
clays starting at the immediate subsurface, interbedded with narrow sand and silt layers. 
At about 100 to 150 feet, layers of mudstone, sandstone (from the Chinle formation, 
Petrified Forest group) and siltstone start to appear. Figure 4 shows a generalized 
relationship of soils in and around the Gallup Refinery. 

3.5.2 Stratigraphy 

The 810 acre refinery property site is located on a layered geologic formation. Surface 
soils generally consist of fluvial and alluvial deposits; primarily clay and silt with minor 
inter-bedded sand layers. Below this surface layer is the Chinle Formation, which consists 

3 Soil Survey of McKinley County Area, New Mexico, McKinley County and Parts of Cibola and San Juan 
Counties, Natural Resources Conservation Service (NRCS), US Department of Agriculture, available at -
http://soildatamart.nrcs.usda.gOv/Manuscripts/NM692/0/McKinlev.Area%20NM.pdf 
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of low permeability clay stones and siltstones that comprise the shale of this formation. 
As such, the Chinle Formation effectively serves as an aquiclude. Inter-bedded within the 
Chinle Formation is the Sonsela Sandstone bed, which represents the uppermost potential 
aquifer in the region. 

The Sonsela Sandstone bed lies within and parallels the dip of the Chinle Formation. As 
such, its high point is located southeast of the refinery and it slopes downward to the 
northwest as it passes under the refinery. Due to the confinement of the Chinle 
Formation aquiclude, the Sonsela Sandstone bed acts as a water-bearing reservoir and is 
artesian at its lower extremis. Artesian conditions exist through much of the central and 
western portions of the refinery property. 

3.5.3 Presence and flow direction of ground water 

Ground water flow within the Chinle Formation is extremely slow and typically averages 
less than 10"10 centimeters per second (less than 0.01 feet per year). Ground water flow 
within the surface soil layer above the Chinle Formation is highly variable due to the 
presence of complex and irregular stratigraphy; including sand stringers, cobble beds, and 
dense clay layers. As such, hydraulic conductivity may range from less than 10"2 

centimeters per second in the gravelly sands immediately overlying the Chinle Formation 
up to 10"8 centimeters per second in the clay soil layers located near the surface. 

Shallow ground water located under refinery property generally flows along the upper 
contact of the Chinle Formation. The prevailing flow direction is from the southeast and 
toward the northwest. In the past, a subsurface ridge has been identified that was thought 
to deflect some flow in a northeasterly direction in the vicinity of the refinery tank farm. 
This is not clear from the present data. 

4.0 Investigation Methods 

The purpose of this section is to describe the types of activities that will be conducted and 
the methods that will be used as part ofthis Plan. Appendix B provides more detailed 
information on actual sampling procedures that will be used. 

| 4.1 Ground water Sampling Methodology 

All monitoring wells scheduled for sampling during a ground water sampling event will 
be sampled within 15 working days of the start of the monitoring and sampling event. 

Appendix CA provides 2011 details of the annual and quarterly DTW (depth to water) 
and DTB (depth to bottom) measurements taken during 2011. The table also includes 
wells to be sampled—including their date of establishment, ground elevation, top of 
casing elevation, well casing stick-up length, well depth, ground water elevation and 
corrected water table elevation with respect to wells that have separate phase 
hydrocarbon levels, well casing diameter, screened interval, screen length, and 
stratigraphic units. 

18 



Appendix C-2 provides Revision 2 - 2011 Corrected Well Elevation Summary Table. 
This table provides a corrected version of the 2009 Well Elevation Summary Table which 
had some discrepancies regarding well elevations, well depth and stick up lengths. The 
information supplied in Revision 2 is a compilation of data provided by DePauli 
Engineering who was contracted to re-survey all of our active wells to verify ground .level 
elevations, well casing elevations, stickup lengths. Gallup field technician also field 
verified casing diameters, depth to bottom of wells using a Testwell Water Level bottom 
sensing indicator as well as went over original drill logs to verify screened intervals-
Screened interval depth to bottom level may be equal to or lower than the total depth of 
the well. Settlement may have occurred in some of these wells over time-
Appendix C-2.1 provides Revision 2 - 2011 Corrected Well Elevation Summary Table 
for Artesian Wells. Information provided in this section was gathered from well boring 
logs. These wells are encased and therefore measurement for depth to bottom was not 
field verified. 

4.1.1 Well Gauging 

At the beginning of each quarterly, semi-annual, or annual sampling event, all monitoring 
and recovery wells listed in Appendix A r Table 1 Ground Water Monitoring Schedule, 
will be gauged to record the depth to SPH (if present), the depth to water,'and the total 
depth of the well. The gauging will be performed using an oil/water interface probe 
attached to a measuring tape capable of recording measurements to the nearest 0.01 foot. 
All measurements will be made relative to the same datum for all wells. 

Gauging measurements will be recorded oh a field gauging form. Data obtained from the 
gauging will be reported in the annual ground water monitoring report. The data will be 
used to develop groundwater contour maps and SPH thickness isopleths which will also 
be included in the annual report. 

4.1.2 Well Purging 

Each monitoring well will be purged by removing ground water prior to sampling in 
order to ensure that formation water is being sampled. Generally, at least three well 

| volumes (or a minimum of two if the well has low recharge rate) will be purged from 
each well prior to sampling. Field water quality measurements must stabilize for a 
minimum of three consecutive readings before purging will be discontinued. Field water 
quality measurements will include pH, electrical conductivity, temperature, and dissolved 
oxygen (%). Field water quality measurement stability will be determined when field 
parameter readings stabilize to within ten percent between readings for three consecutive 
measurements. Once the readings are within ten percent, purging will stop and the well is 
ready for sample collection. The volume of ground water purged, the instruments used, 
and the readings obtained at each interval will be recorded on the field-monitoring log. 
Well purging and sampling will be performed using disposable bailers and/or 
appropriately decontaminated sampling pumps. 
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4.2 Ground water Sample Collection 

Ground water samples will be obtained from each well within 24 hours of the completion 
of well purging. Sample collection methods will be documented in the field monitoring 
reports. The samples will be transferred to the appropriate, clean, laboratory-prepared 
containers provided by the analytical laboratory. Sample handling and chain-of-custody 
procedures are described in more detail in Appendix B. Decontamination procedures for 
reusable water sampling equipment are described in Appendix B.. 

All purged ground water and decontamination water from monitoring wells will be 
disposed of in the refinery waste water treatment system upstream of the API Separator. 
The procedures for disposing materials are described in Appendix B. 

Ground water samples intended for metals analysis will be submitted to the laboratory as 
total metals samples. Ground water samples obtained for dissolved metals analysis will 
be filtered using disposable filters with a 0.45 micrometers mesh size. 

4.2.1 Sample Handling 

All sample containers are supplied by the contracted analytical laboratory and shipped to 
Western in sealed coolers. Chemical preservation is also provided by the laboratory 
through pre-preserved bottleware. Collection of containerized ground water samples are 
in the order of most volatile to least volatile, such as: VOCs, SVOCs, Metals, phenols, i 
cyanide, sulfate, chloride, and nitrates. Immediately after the samples are collected, they 
will be stored in a cooler with ice or other appropriate storage method until they are" 
delivered to the analytical laboratory. Standard chain-of-custody procedures, as described 
in Appendix B of this Plan, will be followed for all samples collected. All samples will be 
submitted to the laboratory as soon as possible to allow the laboratory to conduct the 
analyses within the method holding times. Details of the general sample handling 
procedures are provided in Appendix B. 

The following shipping procedures will be performed during each sampling event: 

• Individual sample containers will be packed to prevent breakage and transported 
in a sealed cooler with ice or other suitable coolant or other EPA or industry-wide 
accepted method. The drainage hole at the bottom of the cooler will be sealed and 
secured in case of sample container leakage. 

• Each cooler or other container will be delivered directly to the analytical 
laboratory. 

• Glass bottles will be separated in the shipping container by cushioning material to 
prevent breakage. ' 

• Plastic containers will be protected from possible puncture during shipping using 
cushioning material. 
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• The chain-of-custody form and sample request form will be shipped inside the 
sealed storage container to be delivered to the laboratory. 

• Signed and dated chain-of-custody seals will be applied to each cooler prior to 
transport of samples from the site. 

| 4.3 Analytical Methods 

Ground water and surface water samples collected during the monitoring events will be 
analyzed for the constituents listed in Appendix D, Table 1. In addition, for various 
locations the list of metals is modified to either be the Skinner list of the NM Water 

| Quality Control Commission list or RCRA 8 metals list.r Appendix D, Table 1 provides a 
summary of target analytes for each EPA analytical method. 

| 4.4 Quality Assurance Procedures 

Contract analytical laboratories will maintain internal quality assurance programs in 
accordance with EPA and industry accepted practices and procedures. At a minimum, the 
laboratories will use a combination of standards, blanks, surrogates, duplicates, matrix 
spike/matrix spike duplicates (MS/MSD), blank spike/blank spike duplicates (BS/BSD), 
and laboratory control samples to demonstrate analytical QA/QC. The laboratories will 
establish control limits for individual chemicals or groups of chemicals based on the 
long-term performance of the test methods. In addition, the laboratories will establish 
internal QA/QC that meets EPA's laboratory certification requirements. The specific 
procedures to be completed are identified in the following sections. 

4.4.1 Equipment Calibration Procedures and Frequency 

The laboratory's equipment calibration procedures, calibration frequency, and calibration 
standards will be in accordance with the EPA test methodology requirements and 
documented in the laboratory's quality assurance and SOP manuals. All instruments and 
equipment used by the laboratory will be operated, calibrated, and maintained according 
to the manufacturers' guidelines and recommendations. Operation, calibration, and 
maintenance will be performed by personnel who have been properly trained in these 
procedures. A routine schedule and record of instrument calibration and maintenance will 
be kept on file at the laboratory. 

4.4.2 Field QA/QC Samples 

Field duplicates and trip blanks may be obtained for quality assurance during sampling 
activities. The samples will be handled as described in Section 4.4.3. 

Trip blanks will accompany laboratory sample bottles and shipping and storage 
containers intended for VOC analyses. Trip blanks will consist of a sample of analyte 
free de-ionized water placed in an appropriate sample container. Trip blanks will be 
analyzed at a frequency of one for each shipping event involving twenty or more 
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samples. Generally, a trip blank will only be placed in one of the containers, i f more than 
one container is used to ship the set of samples. 

4.4.3 Laboratory QA/QC Samples 

Analytical procedures will be evaluated by analyzing reagent or method blanks, 
surrogates, matrix spike/matrix spike duplicates (MS/MSDs), blank spike/blank spike 
duplicates (BS/BSDs) and/or laboratory duplicates, as appropriate for each method. The 
laboratory QA/QC samples and frequency of analysis to be completed will be 
documented in the cited EPA or other test methodologies. At a minimum, the laboratory 
will analyze laboratory blanks, MS/MSDs, BS/BSDs and laboratory duplicates at a 
frequency of one in twenty for all batch runs requiring EPA test methods and a frequency 
of one in ten for non-EPA test methods. Laboratory batch QA/QC samples will be project 
specific. 

4.4.4 Laboratory Deliverables 

The analytical data package will be prepared in accordance with EPA-established Level 
II analytical support protocol which will include: 

• Transmittal letter, including information about the receipt of samples, the testing 
methodology performed, any deviations from the required procedures, any 
problems encountered in the analysis of the samples, any data quality exceptions, 
and any corrective actions taken by the laboratory relative to the quality ofthe 
data contained in the report; 

• Sample analytical results, including sampling date; date of sample extraction or 
preparation; date of sample analysis; dilution factors and test method 
identification; water sample results in consistent units (milligrams per liter or 
micrograms per liter (ug/L)); and detection limits for undetected analytes. Results 
will be reported for all field samples, including field duplicates and blanks, 
submitted for analysis; 

• Method blank results, including reporting limits for undetected analytes; 
• Surrogate recovery results and corresponding control limits for samples and 

method blanks (organic analyses only); 
• Laboratory duplicate results for inorganic analyses, including relative percent 

differences and corresponding control limits; 
• Sample chain-of-custody documentation; 
• Holding times and conditions; 
• Conformance with required analytical protocol(s); 
• Instrument calibration; 
• Blanks; 
• Detection/quantitative limits; 
• Recoveries of surrogates and/or matrix spikes (MS/MSDs); 
• Variability for duplicate analyses; 
• Completeness; 
• Data report formats; 
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Data deliverables provided by the laboratory that include analysis of organic compounds 
will also include the following: 

• A cover letter referencing the procedure used and discussing any analytical 
problems, deviations, and modifications, including signature from authority 
representative certifying to the quality and authenticity of data as reported; 

• A report of sample collection, extraction, and analysis dates, including sample 
holding conditions, 

• Tabulated results for samples in units as specified, including data qualification in 
conformance with EPA protocol, and definition of data descriptor codes; 

• Final extract volumes (and dilutions required), sample size, wet-to-dry weight 
ratios, and instrument practical detection/quantitative limit for each analyte, 

• Analyte concentrations with reporting units identified, including data qualification 
and a description of the qualifiers, 

• Quantification of analytes in all blank analyses, as well as identification of 
method blank associated with each sample, 

• Recovery assessments and a replicate sample summary, including all surrogate 
spike recovery data with spike levels/concentrations for each sample and all 
MS/MSD results (recoveries and spike amounts), and 

4.4.5 Review of Field and Laboratory QA/QC Data 

The sample data, field, and laboratory QA/QC results will be evaluated for acceptability 
with respect to the data quality objectives (DQOs). Each group of samples will be 
compared with the DQOs and evaluated using data validation guidelines contained in 
EPA guidance documents: Guidance Document for the Assessment of RCRA 
Environmental Data Quality, National Functional Guidelines for Organic Data Review, 
and Laboratory Data Validation Functional Guidelines for Evaluating Inorganics 
Analyses, and the most recent version of SW-846, and industry-accepted QA/QC 
methods and procedures. 

The laboratory will notify the Gallup Refinery Project Manager of data quality exceptions 
within one business day of identifying the data quality exception in order to allow for 
sample re-analysis, i f possible. The Gallup Refinery Project Manager will contact NMED 
within one business day of receipt of laboratory notification of data quality exceptions in 
order to discuss the implementations and determine whether the data will still be 
considered acceptable, or i f sample re-analysis or re-sampling is necessary. 

4.4.6 Blanks, Field Duplicates, Reporting Limits and Holding Times 

4.4.6.1 Blanks 

The analytical results of field blanks and field rinsate blanks will be reviewed to evaluate 
the adequacy of the equipment decontamination procedures and the possibility of cross-
contamination caused by decontamination of sampling equipment. The analytical results 
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of trip blanks will be reviewed to evaluate the possibility for contamination resulting 
from the laboratory-prepared sample containers or the sample transport containers. The 
analytical results of laboratory blanks will be reviewed to evaluate the possibility of 
contamination caused by the analytical procedures. If contaminants are detected in field 
or laboratory blanks, the sample data will be qualified, as appropriate. 

4.4.6.2 Field Duplicates 
Field duplicates will consist of two samples either split from the same sample device or 
collected sequentially. Field duplicates will not be collected on a routine basis, as there is 
sufficient data to establish outliers or suspect results through a trends analysis. Field 
duplicate samples may be collected for confirmation if a sample establishes the presence 
of a contaminant in an unexpected location, such as a deep aquifer, or at unexpected 
levels. 

4.4.6.3 Method Reporting Limits 
Method reporting limits for sample analyses will be established at the lowest level 
practicable for the method and analyte concentrations and will not exceed ground water 
or surface water cleanup standards and screening levels. Detection limits that exceed 
established standards or screening levels and are reported as "not detected" will be 
considered data quality exceptions and an explanation for its acceptability for use will be 
provided. 

4.4.6.4 Holding Times 
Per EPA protocol the sampling, extraction, and analysis dates will be reviewed to 
confirm that extraction and analyses were completed within the recommended holding 
times. Appropriate data qualifiers will be noted if holding times are exceeded. 

4.4.7 Representativeness and Comparability 

4.4.7.1 Representativeness 
Representativeness is a qualitative parameter related to the degree to which the sample 
data represent the relevant specific characteristics of the media sampled. Procedures will 
be implemented to assure representative samples are collected and analyzed, such as 
repeated measurements of the same parameter at the same location over several distinct 
sampling events. Any procedures or variations that may affect the collection or analysis 
of representative samples will be noted and the data will be qualified. 

4.4.7.2 Comparability 
Comparability is a qualitative parameter related to whether similar sample data can be 
compared. To assure comparability, analytical results will be reported in appropriate units 
for comparison with other data (past studies, comparable sites, screening levels, and 
cleanup standards), and standard collection and analytical procedures will be 
implemented. Any procedure or variation that may affect comparability will be noted and 
the data will be qualified. 
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4.4.8 Laboratory Reporting, Documentation, Data Reduction, and Corrective 
Action 

Upon receipt of each laboratory data package, data will be evaluated against the criteria 
outlined in the previous sections. Any deviation from the established criteria will be 
noted and the data will be qualified. A full review and discussion of analytical data 
QA/QC and all data qualifiers will be submitted as appendices or attachments to the 
ground water monitoring reports. Data validation procedures for all samples will include 
checking the following, when appropriate: 

Holding times 
Detection limits 
Field equipment rinsate blanks 
Field blanks 
Field Duplicates 
Trip blanks 
Reagent blanks 
Laboratory duplicates 
Laboratory blanks 
Laboratory matrix spikes 
Laboratory matrix spike duplicates 
Laboratory blank spikes 
Laboratory blank spike duplicates 
Surrogate recoveries 

If significant quality assurance problems are encountered, appropriate corrective action 
will be implemented. All corrective action will be reported and the corrected data will be 
qualified. 

5.0 Monitoring and Sampling Program 

The primary objective of ground water monitoring is to provide data which will be used 
to assess ground water quality at and near the Facility. Ground water elevation data will 
also be collected to evaluate ground water flow conditions. The ground water monitoring 
program for the Facility will consist of sample collection and analysis from a series of 
monitoring wells, recovery wells, outfalls, and evaporation pond locations. 

The monitoring network is divided into two investigation areas (East Side and West 
Side). The sampling frequency, analyses and target analytes will vary for each 
investigation area and well/outfall/evaporation pond location. The combined data from 
these investigation areas will be used to assess ground water quality beneath and 
immediately down-gradient of the Facility, and evaluate local ground water flow 
conditions. 

25 



Samples will not be collected from monitoring wells that have measurable SPH. For 
wells that are purged dry, samples will be collected if recharge volume is sufficient for 
sample collection within 24 hours. Wells not sampled due to insufficient recharge will be 
documented in the field log. 

The following sections outline the monitoring program for each investigation area. 

5.1 East Side 

5.1.1 Sampling Locations 

The location of the East Side monitoring and recovery wells are shown in Figure 3. The 
following wells will be sampled (as described in Appendix D, Table 1) within the East 
Side area: 

Recovery wells 

• RW-1 
• RW-2 
• RW-5 
• RW-6 

Monitoring wells 

• OW-29 
• OW-30 
• OW-13 
• OW-14 
• OW-50 
• OW-52 

5.2 West Side 

5.2.1 Sampling Locations 

The locations of wells on the West Side are shown in Figure 3. 

The following wells, outfalls, and ponds will be sampled (as described in Appendix D, 
Table 1) within the West Side area: 

(Note: these outfalls are from one section of the waste water treatment system to another 
- they do not discharge to any location outside the facility.) 

Monitoring wells 

• NAPIS 1 
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• NAPIS 2 
• NAPIS 3 
• KA-3 
• GWM-1 
• GWM-2 
• GWM-3 
• SMW-2 
• SMW-4 
• MW-1 
. MW-2 
• MW-4 
• MW-5 
• OW-1 
• OW-10 
• OW-11 
• OW-12 
• BW-1A 
• BW-1B 
• BW-1C 
• BW-2A 
• BW-2B 
• BW-2C 
• BW-3A 
• BW-3B 
• BW-3C 
• PW-2 
• PW-3 
• PW-4 

Outfalls 

• Influent to AL-1 
• Influent to AL-2 
• Influent to EP-2 
• AL2 to EP-1 
• Pilot Effluent (Travel Center) 
• NAPIS Effluent 
• Boiler Water Inlet to EP-2 

Ponds 

• EP-1 
• EP-2 
• EP-3 



• EP-4 
• EP-5 
• EP-6 
• EP-7 
• EP-8 
• EP-9 
• EP-11 
• EP-12A 
• EP-12B 

• Any temporary pond containing liquid 

Containment 

• NAPIS secondary containment (Leak Detection Units -LDU) 
• East LDU 
• West LDU 
• Oil Sump LDU 

| 5.3 Monitoring Program Revisions 

Upon review of the analytical results from the monitoring events under this Plan,- historic 
facility-wide monitoring data, available soil boring data, and other related information 
Western Refining will assess the monitoring program presented in this Plan. Revisions to 
the Plan, as necessary, will then be presented for agency review and approval on an 
annual basis. These revisions may include, but not be limited to, a reduction or change in 
monitoring locations, monitoring frequency, and/or target analytes. 

5.3.1 Request for Modifications to Sampling Plan 

Gallup Refinery requests a change to the monitoring frequency for the following wells; 
OW-50. OW-52 and OW-1. OW-50 and OW-52 were installed in October 2009 to 
monitor the possible migration of MTBE from up-gradient wells OW-14. OW-29 and 
OW-30. Since its installation, quarterly sampling analytical lab data has indicated non-
detect for BTEX constituents as well as MTBE and VOCs for 2010 and 2011. Based on 
the analytical data Gallup requests to change the monitoring/sampling frequency to an 
annual basis. 

OW-1 inspection was changed in the Facility Wide Monitoring Work Plan approved 
August 25, 2010 to quarterly sampling. In the past this well was only required to be 
visually checked and water level measurement recorded on a quarterly basis. Based on 
the 2010 and 2011 quarterly sampling results, lab analysis data indicates non-detectable 
levels for BTEX plus MTBE constituents as well as VOCs for 2010 and 2011. Gallup 
proposes to change the sampling frequency to an annual basis and continue to monitor 
this well on a quarterly basis for water level measurement. 
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Based on these proposals, Gallup has made changes to Appendix D to reflect requested 
changes. Hall Environmental Lab Data is also included for OW-50. OW-52. and OW-1 in 
Appendix E as supporting documents. 
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Appendix A: Letter from NMED/HWB February 9 

NEW MEXICO 
SNVIR0NMKIVT DEPARTMENT 

Hazardous Waste Bureau 

Q ^ - o t i r r 

JSM)5 Rodeo Patk Drive EnM. ftiijldiug 1 
Santo FtNnw Mcuciro 8T*(IMi3W 

JPlioor (30S> tTt̂ ODO • Fax (SOS) -S76-6Q30 
Dfjsutf •Saenwty 

D0NCU1UV 
Scciexry 

•mnMimeiiiUNtt.ff.HMij.-

CERTtFiKiJ M A I L - RETURN RECEIPT REQUESTED 

February 9. 2J0O& 

Mr. Ed Riege 
EnviroQiBcmal Sujietmr.«ridsiit 
Western Rsunisig, SoM&wssc.liie., Ga!}Mp Rttfiuery 
Route 3, Box 7 
Osdlttp, New M«acsM> 8730] 

RE: F A C I L I T Y W I D E G R O I R S W A T I R M O N T T C B J N G W O R K P L A N 

W E S T E R N REFLK.LIVC COMPANV'^ S O U T H W E S T , INC. , G A L L O T R E F I N E R Y 

EPA I D » NMDQfttt333iJll - • 
HWBHGRCC-CW-MI 

Dear Mr. Riege: 

Tbe New Mexico Eisvirtininent Dgpartisieni (NMED) requires Western Refining Comjinai; 
Southwest biR, Gslfiip Rsfinsy {Permittee) '.i> submit B Facility Wide <3rOLmi3»«tcr MadtudRg 
Plan (Monitoring Plan). Tbe purpose of this Moakodug Plan is t& characterise tic nature and 
txterji of graiind w$er cojufBninatiMi ai, mud migrating frosis the fatality aad provide one ptaii t&at 
aintaais all ^unitwn(«r:moiittioring««iiWtic8 chat will satisfy teth NMED aaidthsNsw M«J£i«i 
Ewsgy Ntinctals m i Kutaisi, Resource CtefrartiwjiU Oi] CwiservBtioB. Division (OCD) 
lequoecneats. Tha Mowrtoriflg .Han, roast be revised on Bit annual bass EO Eoawrarutsdai* 
awaijuring changes atih« fesifciry aod ta alleviate ttia need to apdaie NMED aad OCD permits.. 

Currently, 4be gro-unrhvater monitoriag nsquiretBetiiB ae established tn. the OCD Dtecharge Plan 
•rkSsd August 23, 2037, sjwcifjcriUy items 16 {ibs Sainplinjj Schedule Resulting front) historical 
•New API Separator Spills). 1 % 3* (A & B), and 2 j . 
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Ed ftfege 
Gaftwp ReftnesT,' 
FerjraBr>-9,:2i!M 
Page 2 

The PcmiUtes irraK use Aci^usieat i of this letter as a gaiKaal pide fox preparing tiao 
Morutoring Plmi, T3ie Mcciiioriiig Plan a m aKfede, bui Is not limited to trie folluwbig: 

o. A ̂ urieral description of 1be TtydrosiBoJoigJc system beneath ihe iatilily. 

b. A acctico « to'b'le to unetudc, but not limited *>, » u5asctiprjaa of all existing, 
monitoring wells. i«oo**fy 9wlls» nod «iy «^h» -reqiutred. sampling fcxatioas 
EpwifyiD^ $hj=ir exact losfitioci, dnte the waits tvere installed incladSng. ground 
elevntion, top &f casing eicvatioB, vreli casing sftkk up BeogUu well d^ai t̂ *«M casing 
rjiesnser, icreedfid interval,. s=r«=n length, and slratigrapbic vmit(s) infeaected by tb? 
well stnSSd. 

c. Tb* initial sifbnniunt must iisdttde a section or appendix that includes all well 
eGBStniGtioz) dingnmns. 

d. A fsKilrry trap showlog all moiHtoting well locaikini. This, oiup roust he revised as 
necessary to reflect mty well addition? and well abandoiimenw thai ofleuf during ibe 
year. 

t The- cutTctH gnramdwister madHhiiig/israplinf ĵ uinBtusnis. found irs Ste OCD 
Discharge Plan (items 16 (die. Sampiia§ Schedule Rwultfagfroui 1u5leric.nl New API 
Separator SpflfcX 1% 2 i i (A & B}, and 25), 

f. The sjri|ilia* î uircrociRtE: must irtclnde the- proposed frequency sampling, 
sampling rne?Jioda!to.gy, fiefe! water quality parameters 50 te measured, and cbecrueal 
onalytkal methods. 

gr A desedption o-f all «nmpling..ined)0ds and procedures lhat wi l be applied during each 
smmisodag emit. . 

b. Identification of all field msttWEwntt prGjassed for use ns wall as caHbratioo 
procedures. 

Tbe Petroittse mmst ctKitaniue to submit their Asaus! Grouiidwtitex M&ni.tflrii$g Report to NMED 
and ibi OCD by September 1 of each subsequent year to include the aped&ed items found in the 
OGD Discliargc-Permit and describe all groundwater monitoring ac«ivtlj&s. The normal updates 
to this Monitoring Finn roust be sitfotiifttsd by April 1 ofeach ycai" begntung ffl 2010, so ital any 
di&ugcs will be imgilemaniM prior to the groufltiwater rttottiKitirtg summaries provided in tb* 
AjauuaO Gmiodwiier MGudtorirtg Reposl, 



Bd Rs;ge 
©sllup Reamery 
Fehruary % 2009 

Gnsftthis Modloriug 'Plait i i approved, dti* plan will kdudc and .replace tlac rcquJrci'jictiia of tbe 
OCD EJischargE Plan. The, Momwion gathered per fee Monitoring Pian will to fcc included in 
the Annual Gmiodwirter Monitoring Report, Ib? Annunl Grotffldwnter Motarorirtg Report is 
considered a Periodic Momwrins Report for 1b? pispwe of acicnpbnr>s; wish iNMED 
Teqninsrtiintits and the OCD Discharge Plarf items 2Q (A and B) end 23. Attachment 2 provides 
genera] guidance ftjr lbs preparatsixn qf Periodic- VIciRtttintijg Repwot 

The Penrnfiiee muse submit 1be Moniinrkg Plan io NMED and lbs OCD oit or before May 1 I , 
200& If you have qussttaos regarding tltis leuar ptease coiflact Hooe Mouaegiio of nty staff at 

/ohis E. KMkig \ S 
Program Manner 
Permits Management Program 
Mffiuadous Wnste Biirenu 

oc: P. Co'bwi.n MMBP FWB 
H. Matuieidiu, NMED 'SfWJ3 
W. Price. OCD 
B. Janes, OCD 
G. Rajen. Gallup 
Pile: Reading File and ORCC 2&39 File 

Sen cere I y, 

HWB-GROC4M01 



ATTACHMENT 1 
GENERAL GUIDE FOR COMPOSINC THE MONITORING PJLAN 

• An Exccittivc'Stmimary (Abstract) roust he- included to provide a brief summary oftjje 
puspoaeaad scope of fie-Mordtoring?inn, This sectioa nwst'iDelnite tne facility name .• 
aad porticos of Hie facility bicluduig nny nrens of ognseni (AOCJJ, Solid Waata 
fclsoajjenieat Uofts (SWMU?) or other Incitianj the! die Mtoulcoiog I'lari will be 
nod ress wig. 

• A Table of Corjlenre must, be included chat Lists nt! seat sections, subsections, tables, 
figures, snd appendices or t̂tachjnentj included En ih.a MonLinring Plan. 

• Aii uuraduesicii must be uieluded in she Nonitoriug Plan to insJude genera! infpnrkatirei 
on u>s cunreju facility and a hrief desaipriort of the pwpose of £h* proposed grauadwaser 
Btonitorijig nod she iype5 of netmfe thm will b= «»dTictad. 

» A Batkgffr!aî d aeciico mmt be added that briefly describes refevnrjt senerat bieVgiwird 
Lnfcsatitiorj, iodudiflghistorienl ate teses, pMsiuisi receptors, the type and characteristic* 
of tbe waste or eoBiaMnrttjis nod any known nnd possible spvixefs);, aaid u summary of 
rb; history of contararHint releases which again" be asitribaiing ID granindwatar . 
watnuunndon, 

• The Permittee must include a SUe Conditions seerioG to provide a deaaileia flascsiptiiaii of 
csinsjM site topography nnd IcsstKHiis ufnnrufd features and manrnade strucfiE«3. This 
seetwn QIUK inrfude a desedpeioQ of drainages, vegetation types, erosiaaa! fcatutcsvand 
current site uses, in addition tr*, descriptions of .features loeaied ia siimundiiig sites {i.e. 
SWMU*, AOCi) thai may have ao impact on tba subject site regarding recharge Ecdtoenl 
trajispcet. surface vma runoff, or* oouiainiitaait fate and transport A description of 
ssibaiufee £-ariditae<riE must also he itickuksd thai provides B discussion of the eoriditwwis . 
observed durisig previous apteurfase investigations, including tat not tioubed to soil types 
snd associationfi, sfFaagrep&p,. and the pnseroe and few diraxjart {rfgrntqidweaer. . 

• A Sctrpe af Activities sectlaii inust iiichide- a 'lis' of all asiticipaisd activities to he 
perftetned during the fajdliiy-wjde'̂ oaidwaler.raonitorijig s-JQiipLing events, 

. • • A section .most be included that provides a deseriptkm of all anticipated locations to he . 
saropiorf aid methrxix for oeirxlucting ihe activities during the facility wsde grouridwaKr 
irjoniioring events. Has section isiOK aiudiide.. tot is not .limited to, descttprioris o£ 
ssmpliug methods, sample liaudliag procedures, procedures for collecting field »«Ser • 
quality iHeasuranaats, aay field equipiacat and calibsatioD procedures, water 3e«s] • 
meapiii ciuetit, pjrcjjig activities, aud decontamiiHEioD procedures. This section must also 
address Investigation Derived Waste fE>W>. 

The Permittee mast inducts a Scbtsdtila ssciioa that proposes a schedule for the 
jjroicnihvaler monitoring. 

Tnbles, Fibres, and Anpendio-3 rnVKl he included. 



Appendix B: Gallup Field Sampling Collection and Handling Standard Procedures 

Field Data Collection: Elevation and Purging 

All facility monitoring wells and recovery wells are gauged as required through the year. 
Gallup does not have any recovery well pumps that need to be shut off and removed prior 
to water elevation measurements. 

All water/product levels are measured to an accuracy of the nearest 0.01 foot using an 
electrical conductivity based meter, the Heron Instruments 100 ft. DipperT electric water 
depth tape complying with US GGG-T-106E, EEC Class II . After determining water 
levels, well volumes are calculated using the appropriate conversion factors for a given 
well based on its internal diameter. Volume is equal to the height ofthe liquid column 
times the internal cross-sectional area ofthe well. 

Generally, at least three well volumes (or a minimum of two if the well has low recharge) 
are purged from each well prior to sampling. Field water quality parameters measured 
during purging (pH, electrical conductivity, temperature, and dissolved oxygen), must 
stabilize to within 10% for a minimum of three consecutive measurements before 
collection of ground water samples from each well. 

Before sample collection can begin, the water collected from each monitoring well must 
be fresh aquifer water. Well evacuation replaces stagnant well water with fresh aquifer 
water. The water level in the well, total depth of well and thickness of floating product 
(if any) will be measured using the DipperT electric water depth tape. If product is 
present, a ground water sample is typically not obtained. 

I f a well is pumped or bailed dry before two or three well volumes can be evacuated, it 
requires only that sufficient time elapse for an adequate volume of water to accumulate 
for the sampling event. The first sample will be tested for pH, temperature, specific 
conductivity and dissolved oxygen (%). The well will be retested for pH, temperature, 
specific conductivity and dissolved oxygen (%) after sampling as a measure of purging 
efficiency and as a check on the stability of the water samples over time. All well 
evacuation information will be recorded in a log book. 

Wells MW-1, MW-2, MW-4, MW-5, BW-1C, BW-2A, BW-2B, BW-3B, SMW-4, 
OW13, OW14, OW29 and OW30 are each equipped with a dedicated electrical pump. 
The remaining wells are purged using a portable Grundfos pump. Recovery wells and 
NAPIS-1, NAPIS-2, NAPIS-3 and KA-3 are hand-bailed as well as GWM1 and GWM2 
and GWM3 are hand-bailed if the presence of water is detected. 

Purged well water from wells is collected in fifty five gallon drums and disposed of 
upstream of the NAPIS. The water is treated in the refinery's waste water treatment 
system. 

I 

34 



Sampling Equipment at Gallup 

The following sampling equipment is maintained at Gallup and used by the sampling 
personnel: 

• Heron Instruments 100 ft. DipperT electric water depth tape complying with US 
GGG-T-106E, EEC Class II . 

• Pall Corporation Aero 50A 0.45 micron disposable filter used with 60 ml. 
disposable syringe for filtering water in the field. 

• YSI pH/Conductivity meter Model 63, calibrated with a one-point, two-point, or 
three-point calibration procedure using pH standards of 7, 4 and 10. 

• IQ Scientific Instruments, pH/Temperature/Conductivity/ Dissolved Oxygen 
meter, Model IQ1806LP. 

• Grundfos 2-inch pumps with Grundfos 115-volt AC-to-Dc converter. 

Calibration and maintenance procedures will be performed according to the 
manufacturer's specifications. 

Order of Collection 

Samples will be collected in the order listed below: 

Parameter Bottle Type 

* Prefiltration bottle for dissolved metals which is subsequently filtered and transferred to 
a pint plastic bottle with HN03. 

Ground water samples are filtered prior to dissolve metals analysis. For dissolved metals, 
sample water is poured into ajar and then extracted with a syringe. The syringe is then 
used to force the sample water through a 0.45 micron pore filter paper filter into the 
proper sample bottle to collect dissolved metals samples. Filtration must be performed 
within two hours of sample collection. Pour the filtrate into a sample bottle containing 
HN03 preservative. 

Extractable Organics 
Metals* Total and Dissolved 
Phenols, Cyanide 
Chloride, Sulfate, Nitrates 

VOC, SVOC 
TOC 

40 ml VOA vials, (H2S04) 
1 liter glass jar, H2S04 
1 liter glass jar with Teflon™ cap 
500 ml, 125 ml plastic, HN03 
1 liter glass jar 
1 liter plastic, no preservative 

Filtration 
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For samples destined for total metals analysis, do not filter the sample, and preserve with 
HN03 to pH <2 in the field. 

Gallup sampling personnel carry a cell phone when gathering ground water and other 
water samples. While sampling procedures are generally well known and the appropriate 
sample bottles are ordered to match each sampling event, occasional questions do arise 
from unforeseen circumstances which may develop during sampling. At such times, 
sampling personnel contact Hall Environmental Analytical Laboratory to verify that 
sampling is correctly performed. 

Sample Handling Procedures 

At a minimum, the following procedures will be used when collecting samples: 

• Neoprene, nitrile, or other protective gloves will be worn when collecting 
samples. New disposable gloves will be used to collect each sample. 

• All samples collected for chemical analysis will be transferred into clean sample 
containers supplied by the analytical laboratory. The sample container will be 
clearly marked. Sample container volumes and preservation methods will be in 
accordance with the most recent standard EPA and industry accepted practices for 
use by accredited analytical laboratories. Sufficient sample volume will be 
obtained for the laboratory to complete the method-specific QC analyses on a 
laboratory-batch basis. 

• Sample labels and documentation will be completed for each sample. 

Immediately after the samples are collected, they will be stored in a cooler with ice or 
other appropriate storage method until they are delivered to the analytical laboratory. 
Standard chain-of-custody procedures, as described in Section 4.2.1 of this Plan, will be 
followed for all samples collected. All samples will be submitted to the laboratory to 
allow the laboratory to conduct the analyses within the method holding times. 

General Well Sampling Procedures 

For safety protection and sampling purity, rubber gloves are worn and changed between 
each activity. 

Prepare for sampling event by making out sample bottle labels and have bottles separated 
into plastic bags for each well to be sampled and placed in an ice chest ready to take into 
the field. Bring along a note book and sample log. Document weather conditions, sample 
date and time. Fill in label with location, date, time, analysis, preservative, and your 
name. Start sampling by adjusting converter speed for each well. Affix sample label and 
fil l bottle according to lab instructions. For samples intended for VOC analysis, use 
bottles with septa lids, f i l l bottle to neck and add final amount of water with cap to form 
meniscus. Turn bottles upside down to examine for bubbles, if bubbles are detected in 
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the vial, repeat collection procedure.. If no bubbles show, secure lids and pack in bubble 
wrap and place in cooler until sampling is completed. 

Decontaminate equipment that is not dedicated for use in a particular well. 

Refrigerate completed samples until shipping to lab. Be sure to check holding times and 
arrange for appropriate shipping method. 

Be sure that the field effort is adequately staffed and equipped. Check QC requirements 
before departing—QC samples require additional equipment and supplies. 

Surface Water Sample Collection 

At the evaporation ponds, samples will be collected as a grab sample at the pond edge 
near the inlets. This location will be noted in the field notebooks. The sampler will avoid 
disturbing sediment and gently allow the sample container to fill making sure that undue 
disturbance does not allow volatile contaminants to be lost. The sample bottle will be 
used for the sample collection in a shallow location near the bank. If a separate bottle/ 
bailer is used to refill the sample container, this will be duly noted in the field log books. 
The decision to use a separate bottle/bailer will be made, if at all, by the sampler and the 
reasons for doing so will be noted in the field log book. 

Upon arrival at the field site, the sampler will set out safety equipment such as traffic 
cones and signs (if required). The vehicle will be parked a sufficient distance away so as 
to prevent sample contamination from emissions. Appropriate sample containers and 
gloves must be used for the type of analyses to be performed. 

Decontamination Procedures 

The objective of the decontamination procedures is to minimize the potential for cross-
contamination 

The majority of field equipment used for ground water sampling will be disposable and, 
therefore, not require decontamination. In order to prevent cross-contamination, field 
equipment that comes into contact with water or soil will be decontaminated between 
each sampling location. The decontamination procedure will consist of washing the 
equipment with a non-phosphate detergent solution (examples include Fantastik™, Liqui-
Nox®), followed by two rinses of distilled water and air dried. 

Decontamination water and rinsate will be contained and disposed of the same way as 
purge water, as described in Section 4.2. Decontamination procedures and the cleaning 
agents used will be documented in the daily field log. 
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Field Equipment Calibration Procedures 

Field equipment requiring calibration will be calibrated to known standards, in 
accordance with the manufacturers' recommended schedules and procedures. Calibration 
checks will be conducted daily and the instruments will be recalibrated if necessary. 
Calibration measurements will be recorded in the daily field logs. 

If field equipment becomes inoperable, its use will be discontinued until the necessary 
repairs are made. A properly calibrated replacement instrument will be used in the 
interim. Instrumentation used during sampling events will be recorded in the daily field 
logs. 

Collection and Management of Investigation Derived Waste 

Investigation derived waste (IDW) generated during each groundwater sampling event 
may include purge water, decontamination water, excess sample material, and disposable 
sampling equipment. All water from all wells generated during sampling and 
decontamination activities will be temporarily stored in labeled 55-gallon drums until 
disposed in the refinery wastewater treatment system upstream of the API separator. All 
other solid waste generated during sampling activities (including sampling gloves, tubing, 
etc) will be disposed of with the Refinery's general municipal waste. 

Documentation of Field Activities 

Daily field activities, including observations and field procedures, will be recorded using 
indelible ink on field sampling forms. The original field forms will be maintained at 
Gallup Refinery. Completed forms will be maintained in a bound and sequentially 
numbered field file for reference during field activities. The daily record of field activities 
will include the following information: 

• Well ID/ Evaporation pond location/ Outfall 
• Date 
• Start and finish sampling time 
• Field team members, including visitors 
• Weather conditions 
• Daily activities and times conducted 
• Observations 
• Record of samples collected with sample designations 
• Photo log (if needed) 
• Field monitoring data, including health and safety monitoring (if needed) 
• Equipment used and calibration records, i f appropriate 
• List of additional data sheets and maps completed 
• An inventory of the waste generated and the method of storage or disposal 
• Signature of personnel completing the field record 
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Sample Custody 

All samples collected for analysis will be recorded in the field report or data sheets. 
Chain-of-custody forms will be completed at the end of each sampling day, prior to the 
transfer of samples off site, and will accompany the samples during shipment to the 
laboratory. A signed and dated custody seal will be affixed to the lid of the shipping 
container. Upon receipt of the samples at the laboratory, the custody seals will be broken, 
the chain-of-custody form will be signed as received by the laboratory, and the conditions 
of the samples will be recorded on the form. The original chain-of-custody form will 
remain with the laboratory. Gallup Refinery will maintain copies of all chain -of-custody 
forms generated as part of sampling activities. Copies of the chain-of-custody records 

| will be included with all draft and final laboratory reports submitted to NMED and OCD. 
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Certified Return Receipt: #7010 1670 0001 3141 0163 rUfl pQ A 

March 29, 2012 

Mr. John E. Kieling, Acting Chief 
NMED - Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Bldg 1 
Santa Fe, NM 87505-6303 

Re: 2011 Annual update to Site-Wide Ground Water Monitoring Work Plan 
Western Refining Company Southwest Inc., Gallup Refinery 
EPA ID #NMD000333211 HWB-WRG-11-001 

Dear Mr. Kieling: 

Enclosed are the 2011 annual updates to the Site-Wide Ground Water Monitoring Work 
Plan. A redline version is also attached indicating changes made as well as sent 
electronically. The following changes were made in the work plan. 

• Cover Page and Page 2 - Submittal dates. 
• Page 4 - updated Table of Contents 
• Page 14 - addition of equalization tanks 35, 27 and 28. 
• Page 14-15- GWM analytical updates 
• Page 17, Additions to Section 4.1 
• Page 27, Addition of Section 5.3.1 - Request for Modifications to Sampling 

Plan. 
• Addition of Appendix C-1 - Well Data 2011 Annual Quarterly DTW/DTB 

Measurements 
• Addition of Appendix C-2 - 2011 Corrected Well Elevation Summary Table -

Revision 2 
• Addition of Appendix C-2.1 - 2011 Corrected Well Elevation Summary Table 

- Artesian Wells - Revision 2. 
• Revised Appendix D to reflect requested changes in Section 5.3.1. 
• Addition of Appendix E - Hall Laboratory Data to support request made in * 

Section 5.3.1. 
• Addition of Appendix F - Stratigraphic Survey by Peregrine GeoConnect 

1-40 Exit 39, Jamestown, New Mexico 87347 • 505 722-3833 • www.wnr.com 

Mail: Route 3 Box 7, Gallup, New Mexico 87301 



I f you have any questions regarding Western's responses, please do not hesitate to 
contact Cheryl Johnson of my staff at (505) 722-0231. 

Ed Riege 
Environmental Manager 

cc: K. Van Horn, NMED HWB 
C. Chavez, OCD 
C. Johnson, Gallup 

Sincerely, 
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Executive Summary 

This Site-Wide Ground Water Monitoring Work Plan (Plan) has been prepared and 
revised in response to requirements stated in a letter from the New Mexico Environment 
Department's Hazardous Waste Bureau dated February 9, 2009 (see Appendix A.) 

This Plan has been prepared to collect data that will be used to characterize the nature and 
extent of potential impacts to ground water at the Gallup Refinery owned by Western 
Refining ("Gallup Refinery" or "Facility"). The monitoring work plan is also designed to 
make the Facility quickly aware of any levels of contaminants that exceed compliance 
standards. 

This Plan divides the Facility into two areas for periodic monitoring: the East Side and 
the West Side. The East Side includes the Refinery Complex, recovery wells from which 
free products have been principally removed, but continue to be recovered in small 
quantities, and the northeast set of observation wells and monitoring wells. The West 
Side includes a cluster of wells in and around the waste water treatment system, boundary 
wells, shallow monitoring wells in and around land treatment areas, and 
produced/production water wells. This plan also includes sampling requirements for 
aeration lagoons, influents, and evaporation ponds located in the West Side. Designated 
wells and sample points in these two areas will be monitored on an annual, semi-annual, 
quarterly, monthly, and weekly basis following the procedures presented in this Plan. 

Gallup Refinery will periodically review facility-wide monitoring data, and assess the 
monitoring program presented in this Plan. Revisions to the Plan, as necessary, will then 
be presented annually for agency review and approval. These revisions may include, but 
not be limited to, a reduction or change in monitoring locations, monitoring frequency, 
and/or target chemicals to be analyzed. 

We have created a monitoring work plan with quality assurance practices and controls as 
well as standard procedures for sampling, and a schedule of activities to monitor ground 
water at select locations of the Gallup Refinery. The persons responsible for the 
implementation and oversight of this plan are: 

Refinery Manager 
• Mark B. Turri 

Environmental Manager 
• Ed Riege 

Environmental Specialist 
• Cheryl Johnson 
• Alvin Dorsey 
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1.0 Introduction 

This Facility-Wide Ground Water Monitoring Work Plan (Plan) has been prepared for the 
implementation of a ground water monitoring program at the Gallup Refinery owned by 
Western Refining ("Gallup Refinery" or "Facility"). The Plan follows the requirements of 
the February 9, 2009 letter issued by the New Mexico Environment Department's 
Hazardous Waste Bureau (NMED/HWB) (a copy of this letter is provided in Appendix 
A). 

1.1 Scope of Activities 

This Plan has been prepared to collect data that will be used to characterize the nature and 
extent of potential impacts to ground water at the Gallup Refinery. The monitoring plan 
is also designed to make the facility quickly aware of any levels of contaminants that 
exceed compliance standards. 

This Plan divides the Facility into two areas for periodic monitoring: the East Side and 
the West Side. The East Side includes the Refinery Complex, recovery wells from which 
small quantities of free products have been continually removed, and the northeast set of 
observation wells and monitoring wells. The West Side includes a cluster of wells in and 
around the waste water treatment system, boundary wells, shallow monitoring wells in 
and around land treatment areas, and produced/production water wells. This plan also 
includes sampling requirements for aeration lagoons, influents, and evaporation ponds 
located in the West Side. Designated wells and sample points in these two areas will be 
monitored on an annual, semi-annual, quarterly, monthly, and weekly basis following the 
procedures presented in this Plan. 

Gallup Refinery will periodically review facility-wide monitoring data, and assess the 
monitoring program presented in this Plan. Annual revisions to the Plan, as necessary, 
will then be presented for agency review and approval. These revisions may include, but 
not be limited to, a reduction or change in monitoring locations, monitoring frequency, 
and/or target chemicals to be analyzed. 

1.2 Facility Ownership and Operation 

This Plan pertains to the Western Refining Southwest Inc. Gallup Refinery located at Exit 
39 on Interstate 1-40. This refinery is known as the Gallup Refinery and is located at 
Jamestown New Mexico, approximately 17 miles east of Gallup. Figure 1 shows the 
regional location of the Gallup Refinery. 

The owner is: 
Western Refining (Parent Corporation) 
123 W.Mills Avenue 
El Paso, TX 79901 
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Operator: Western Refining Southwest Inc (postal address) 
Route 3, Box 7 
Gallup, New Mexico 87301 
Western Refining Southwest Inc (physical address) 
1-40, Exit 39 
Jamestown, New Mexico 87347 

SIC code 2911 (petroleum refining) applies to the Gallup Refinery. 

The following regulatory identification and permit governs the Gallup Refinery: 

U.S. EPA ID Number NMD000333211 
OCD Discharge Permit No. GW-032 

The facility status is corrective action/compliance. Annual and quarterly ground water 
sampling is conducted at the facility to evaluate present contamination. 

The refinery is situated on an 810 acre irregular shaped tract of land that is substantially 
located within the lower one quarter of Section 28 and throughout Section 33 of 
Township 15 North, Range 15 West of the New Mexico Prime Meridian. A small 
component of the property lies within the northeastern one quarter of Section 4 of 
Township 14 North, Range 15 West. Figure 2 is a topographic map showing the general 
layout of the refinery in comparison to the local topography. 

2.0 Background Information 

2.1 Historical and current site uses 

Built in the 1950's, the Gallup Refinery is located within a rural and sparsely populated 
section of McKinley County in Jamestown New Mexico, 17 miles east of Gallup, New 
Mexico. The setting is a high desert plain on the western slope of the continental divide. 
The nearest population centers are the Pilot (formerly Giant) Travel Center refueling 
plaza, the Interstate 40 highway corridor, and a small cluster of residential homes located 
on the south side of Interstate 40 approximately 2 miles southwest of the refinery 
(Jamestown). The surrounding land is comprised primarily of public lands and is used 
for cattle and sheep grazing at a density of less than six cattle or 30 sheep per section. 

The refinery primarily receives crude oil via two 6 inch diameter pipelines; two pipelines 
from the Four Corners Area enter the refinery property from the north.. In addition, the 
refinery also receives natural gasoline feed stocks via a 4-inch diameter pipeline that 
comes in from the west along the Interstate 40 corridor from the Conoco gas plant. 
Crude oil and other products also arrive at the site via railroad cars. These feed stocks are 
then stored in tanks until refined into products. 

i 
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The Gallup Refinery is a crude oil refining and petroleum products manufacturing 
facility. The Standard Industrial Classification (SIC) code is 2911 and the NAIC is 
32411. There are no organic chemicals, plastics, or synthetic fibers manufactured that 
contribute to our process flow of waste water. We do not manufacture lubricating oils. 

The Refinery incorporates various processing units that convert crude oil and natural 
gasoline into finished products. These units are briefly described as follows. 

• The crude distillation unit separates crude oil into various fractions; including gas, 
naphtha, light oil, heavy oil, and residuum. 

• The fluidized catalytic cracking unit (FCCU) dissociates long-chain hydrocarbon 
molecules into smaller molecules, and essentially converts heavier oils into naphtha 
and lighter oils. 

• The alkylation unit combines specific types of hydrocarbon molecules into a high 
octane gasoline blending component. 

• The reforming unit breaks up and reforms low octane naphtha molecules to form 
high octane naphtha. 

• The hydro-treating unit removes undesirable sulfur and nitrogen compounds from 
intermediate feed stocks, and also saturates these feed stocks with hydrogen to 
make diesel fuel. 

The isomerization unit converts low octane hydrocarbon molecules into high octane 
molecules. 

• The treater units remove impurities from various intermediate and blending feed 
stocks to produce finished products that comply with sales specifications. 

• The ammonium thiosulfate unit accepts high H2S and ammonia containing gas 
streams from the Amine and the Sour Water Stripper units, and converts these into 
a useful fertilizer product, ammonium thiosulfate. 

• The sulfur recovery unit converts and recovers various sulfur compounds from the 
gases and liquids produced in other processing units to create a solid elemental 
sulfur byproduct. This unit only operates when the ammonium thiosulfate unit is 
inoperable or cannot handle incoming loads. 

As a result of these processing steps, the Refinery produces a wide range of petroleum 
products including propane, butane, unleaded gasoline, diesel, and residual fuel. In 
addition to the aforementioned processing units, various other equipment and systems 
support the operation of the refinery and are briefly described as follows. 
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Storage tanks are used throughout the refinery to hold and store crude oil, natural 
gasoline, intermediate feed stocks, finished products, chemicals, and water. These tanks 
are all located above ground and range in size from 80,000 barrels to less than 1,000 
barrels. 

Pumps, valves, and piping systems are used throughout the refinery to transfer various 
liquids among storage tanks and processing units. A railroad spur track and a railcar 
loading rack are used to transfer feed stocks and products from refinery storage tanks into 
and out of railcars. Several tank truck loading racks are used at the refinery to load out 
finished products and also may receive crude oil, other feed stocks, additives, and 
chemicals. 

Gasoline and diesel is delivered to the Pilot Travel Center via tanker truck. An 
underground diesel pipeline exits between the refinery and the Pilot Travel Center. As 
the result of an off-refinery release, the pipeline was purged of product, filled with 
nitrogen and temporarily placed out of service. Western is working with OCD and PSTB 
to place this line back into service. 

A firefighting training facility is used to conduct employee firefighting training. Waste 
water from the facility, when training is conducted, is pumped into a tank which is then 
pumped out by a vacuum truck. The vacuum truck pumps the oily water into a process 
sewer leading to the New API Separator (NAPIS). 

The process wastewater system is a network of curbing, paving, catch basins, and 
underground piping that collects waste water effluent from various processing areas 
within the refinery and then conveys this wastewater to Tank 35 (T-35) and then to the 
NAPIS. 

T-35 is an equalization tank which handles large process and storm water flows allowing 
the flow to the NAPIS to be controlled during process and storm water events. The 
equalization tank is also used to store the waste water for a couple of days if problems are 
encountered with the downstream equipment, i.e., NAPIS and the benzene strippers and 
in the future the new DAF and MPPE units. The NAPIS is a two compartment oil water 
separator. Oil is separated from water based on the principle that, given a quiet surface, 
oil will float to the water surface where it can be skimmed off. The skimmed slop oil is 
passed to a collection chamber where it is pumped back into the refinery process. The 
clarified water is piped to three benzene strippers where benzene is removed. The 
stripped water flows into the first aeration lagoon. Sludge sinks to the bottom of the 
NAPIS which is periodically vacuumed out by a vacuum truck and disposed as hazardous 
waste at an approved landfill or recycled and reused in refineries that have this allowable 
exemption under RCRA. 

At the benzene strippers, ambient air is blown upwards through the falling cascade of 
clarified waste water as it passes through distillation column packing. Countercurrent 
desorption of benzene from the water occurs due to the high volume of air passing over 
the relatively large surface area provided by the packing. The desorbed benzene is 

i 
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absorbed into the air stream and vented to the atmosphere. Effluent from the stripper 
columns gravity flows through piping into the first aeration lagoon. 

At the aeration basins, the treated waste water is mixed with air in order to oxidize any 
remaining organic constituents and increase the dissolved oxygen concentration available 
in the water for growth of bacteria and other microbial organisms. The microbes degrade 
hydrocarbons into carbon dioxide and water. Three 15-hp mechanical aerators provide 
aeration in the first aeration lagoon with two 15-hp aerators providing aeration in the 
second lagoon. Effluent from the second aeration lagoon flows onward into the first of 
several evaporation ponds of various sizes. 

At the evaporation ponds, waste water is converted into vapor via solar and mechanical 
wind-effect evaporation. No waste water is discharged from the refinery to surface 
waters of the state because all of the waste water evaporates. . 

The storm water system is a network of valves, gates, berms, embankments, culverts, 
trenches, ditches, natural arroyos, and retention ponds that collect, convey, control, treat,. 
and release storm water that falls within or passes through refinery property. Storm water 
that falls within the processing areas is considered equivalent to process waste water and 
is sent to T-35, T-27 and T-28 when needed before it reaches the NAPIS, benzene 
strippers and waste water treatment system for retention in evaporation ponds. Storm 
water discharge from the refinery is very infrequent due to the arid desert-like nature of 
the surrounding geographical area. 

The Gallup Refinery currently operates under the Multi-Sector Permit 2008 (MSGP-
2008). Gallup Refinery submitted a new NOI for coverage under the new MSGP. The 
refinery maintains a Storm Water Pollution Prevention Plan (SWPPP) that includes Best 
Management Practices (BMPs) for effective storm water pollution prevention. The 
refinery has constructed several new berms in various areas and improved outfalls 
(installed barrier dams equipped with gate valves) to minimize the possibility of 
potentially impacted runoff leaving the refinery property. 

2.2 Potential Receptors 

Potential receptors at the facility also include those that may arise from future land uses. 
Currently, these include on-site workers, nearby residents, wildlife, and livestock.1 The 
major route to exposure of humans would be from contaminants reaching a drinking 
water well. Other routes could be from showering, cooking, etc. with contaminated 
ground water, raising crops and vegetables with contaminated ground water, or getting 
exposed to or fishing in surface water that has commingled with shallow ground water. 
Exposure can also occur through contact with soils and/or plants that have become 
contaminated themselves through contact with contaminated ground water. However, 
drinking water wells remain the primary route of possible exposure. 

' Note: There is extensive and regular patrolling by security personnel of the facility which operates 24-
hours - therefore, we can discount the possibility of an inadvertent or deliberate intruder becoming exposed 
to contamination in groundwater that has reached the surface in some form. 
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At this time, the nearest drinking water wells are located on-site at the southwest areas of 
the facility, at depths of approximately 3000 feet. These wells are designated PW-2, PW-
3 and PW-4. Figure 3 shows the locations of these wells. These wells are operated by the 
facility to provide the refinery's process water, drinking water to nearby refinery-owned 
houses, to the refinery itself, and to the Pilot Travel Center. These wells are monitored 
and no contaminants have been detected in the deep aquifer that these wells are screened 
within. 

Other than the on-site wells, there are no known drinking water wells located within a 4-
mile radius of the site. The nearest drinking water wells that could be used by off-site 
residents are located to the northwest of the site at a distance slightly greater than 4-miles 
located within the Navajo community of Iyanbito (shown on the USGS Topographical 
Map - Gallup Quadrangle (Revised 1980).) These wells are northwest of the South Fork 
of the Puerco River which heads towards the southwest from immediately north of the 
facility. As the shallowest ground water will generally flow in the direction of surface 
water flow, any possible shallow ground water contamination that left the facility either 
now or in the future would flow towards the southwest after leaving the facility and away 
from the community of Iyanbito. The Cibola National Forest lies in the south-east 
direction and there are no wells or residents in this protected area. Boundary monitoring 
wells along the southwest to northwest perimeter of the facility have not shown any 
evidence of contaminants having left the facility in shallow ground water. 

Artesian conditions at some locations of the site lead to the possibility of ground water 
emerging onto the surface and thus being able to affect wildlife. No surface water on the 
site is used for human consumption or primary contact, such as immersion, or secondary 
contact, such as recreation. The man-made ponds on the site are routinely monitored and 
are a part of this Plan. Therefore, if they are in contact with shallow ground water that has 
exhibited elevated levels of contaminants, the Plan will detect any commingling of 
ground water and surface waters. 

Fluctuating ground water elevations can smear contaminants into subsurface soil and 
rocks, and there is a possibility that plant roots could reach such contaminated soils and 
bio-concentrate contaminants creating another route of exposure to potential receptors, 
such as birds and animals that eat the plants. No food crops are currently grown on the 
site. 

2.3 Type and characteristics of the waste and contaminants and any known and 
possible sources 

The types of waste likely include - volatile and semi-volatile organic compounds, 
primarily hydrocarbons, but could include various other industrial chemicals such as 
solvents; acids; spent caustic solutions; and heavy metals present in spent chemicals and 
waste water. These wastes could be in the form of waste water, spent chemicals destined 
for off-site shipping and disposal packed in drums, sludge, and dry solids. Dry wastes 
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could stem from wind-blown metallic powders used as catalysts, and regular municipal 
solid wastes stored in covered containers destined for municipal landfills. 

Most of the wastes and contaminants that could possibly reach ground water have the 
characteristic that they would biodegrade and naturally attenuate. However, any heavy 
metals present in dirt and sludge could possibly leach into ground water and would not 
attenuate. There is a possibility also that certain long-lived chemicals would not 
biodegrade, or, i f they did, it would be at a very slow pace. 

Possible sources include leaks from buried pipes, tanks, surface spills, and historical 
dumping of wastes in remote areas of the site. 

All above-ground large tanks have leak detection or equivalent systems, such as radar 
gauges. Pumps that could leak hydrocarbons are within containment areas, and all tanks 
are also within berms to contain spills. The NAPIS has double walls and a leak detection 
system. This situation did not exist in the past. So, past spills and leaks could be a source 
of ground water contamination. 

Similarly, surface impoundments can serve as a source of possible ground water 
contamination. In the past, liquids from the railroad rack lagoon in the northeast end of 
the Facility discharged into a field and drain onto the ground and evaporate - this led to 
subsurface soil contamination and has recently been cleaned up for a corrective action 
complete with controls status. Disposal of waste water into open fields is not practiced at 
the Gallup Refinery. 

There are fourteen Sold Waste Management Units (SWMU) identified at the Gallup 
Refinery, and one closed Land Treatment Area. 

RCRA Regulated Units 

• Land Treatment Unit 

SWMUs 

• SWMU 1 - Aeration Basin 
• SWMU 2 - Evaporation Ponds 
• SWMU 3 - Empty Container Storage Area 
• SWMU 4 - Old Burn Pit 
• SWMU 5 - Landfill Areas 
• SWMU 6-Tank Farm 
• SWMU 7 - Fire Training Area 
• SWMU 8 - Railroad Rack Lagoon 
• SWMU 9 - Drainage Ditch and the Inactive Landfarm 
• SWMU 10-Sludge Pits 
• SWMU 11 - Secondary Oil Skimmer 
• SWMU 12 - Contact Wastewater Collection System 
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• SWMU 13 - Drainage Ditch between North and South Evaporation Ponds 
• SWMU 14 - API Separator 

Existing ground water monitoring wells effectively surround all these SWMUs. 

2.4 Summary of contaminant releases that could contribute to possible ground 
water contamination 

Spills and leaks are known to have occurred on the site in various locations. Although 
most hydrocarbons are rapidly picked up for recovery, some of the liquids present in a 
spill enter the subsurface. With precipitation, there is a possibility that some of the 
contaminants could leach out and reach ground water. 

Separate Phase Hydrocarbons (SPH) floating on shallow ground water has been found at 
the northeast end of the facility. A system of recovery wells has been created and SPH 
has been pumped out for several years. Recovery through hand-bailing continues on a 
quarterly basis with the volumes recovered, dropping substantially every year. Trace 
levels of Benzene have also been found in wells in this area possibly linked to this spilled 
material. 

Recovery Wells 

• RW-1 
• RW-2 
• RW-5 
• RW-6 

A small tank that held Methyl Tert Butyl Ether (MTBE) has leaked and created a plume 
of MTBE in the shallow ground water at the northeast end of the refinery. This tank is no 
longer in service and has been removed. MTBE has not been used at the refinery since 
April 2006. 

A series of monitoring wells at various depths are in place to monitor contaminant 
plumes from this northeast area that has SPH and MTBE releases. These monitoring 
wells are designated as follows. 

Monitoring Wells 

• OW-29 
• OW-30 
• OW-13 
• OW-14 
• OW-50 
• OW-52 
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A unit at the southwest end of the Facility that is used to recover oil and recycle this oil 
back into the process has also - through leakage and spills - caused some MTBE and 
hydrocarbon contamination in shallow ground water. This unit is known as the New 
American Petroleum Institute Separator (NAPIS) which was put into service in October 
2004. The NAPIS has one up-gradient well -NAPIS-1 and three down-gradient shallow 
monitoring wells, NAPIS-2, NAPIS-3 and KA-3. 

There has always been the possibility that the waste water treatment system of the 
Facility based at the aeration lagoons (AL-1 and AL-2) and evaporation pond 1 (EP-1) 
may have leaked contaminants into shallow ground water. The first aeration lagoon, 
known as AL-1, has received waste water with benzene at levels greater than 0.5 ppm -
either through ineffective treatment farther upstream in the process, or through overflows 
- making these liquids a hazardous waste; however the aeration process and biological 
action within this lagoon has brought the benzene levels to well below 0.5 ppm and of the 
order of 0.1 ppm and less. Equalization tanks (Tank 35, Tank 27 and Tank 28) were put 
in service in 2011 for collection of excess waste water effluent from various processing 
areas within the refinery. The equalization tanks are used to divert excess waste water 
overflow to the NAPIS caused by unit shutdowns or rain storms. The waste water flow 
can then be controlled to the NAPIS. 

Monitoring well GWM-1 was installed in July 2004 down gradient of the aeration basins 
in order to detect potential leakage from the aeration basins, however analyses of ground 
water samples collected at GWM-1 have indicated only very low concentrations of 
constituents such as BTEX and methyl tertiary butyl ether (MTBE) that would indicate a 
potential for historical releases in the area. GWM-1 has shown benzene levels ranging 
from 0.012 ppm in 2006 to 0.0096 ppm in 2011. Ethyl benzene was detected in July 2008 
at 0.0039 ppm to 0.0042 ppm in December of 2021. MTBE was also detected in 2006 at 
0.16 ppm with a slight decrease in December of 2011 at 0.054 ppm. The location of this 
well was determined in the field after mutual consultation by representatives of the 
refinery, OCD and the drilling contractor. 

Two new shallow ground water monitoring wells were installed in the early fall of 2005 
near GWM-1 which is located at the southwest corner of EP-1. GWM-2 was placed at 
the NW corner of EP-2 and GWM-3 was placed at the NW corner of EP-1. GWM-1, 2 
and 3 were placed to determine whether any leakage from the lagoons and or evaporation 
pond is occurring. GWM-2 and GWM-3 are considered dry wells since its installation in 
2005. Water was detected in the first quarter of 2008 in GWM-2Notification was given 
to NMED and OCD respectively. In 2010 during the second quarter inspections, GWM-
2 and GWM-3 were found to have a water level of 1.5 feet in GWM-2 and 0.88 feet in 
GWM-3. Weekly inspections were done to monitor recharge rate. Quarterly inspections 
in 2011 have indicated the continued presence of water in both GWM-2 and GWM-3 
wells. GWM-2 and GWM-3 have shown non-detectable (O.OOI ppm) levels of BTEX 
constituents and MTBE has been detected in GWM-2 at levels ranging from 0.011 ppm 
in September 2010 to 0.0027 ppm in December 2011, which are below the EPA RSL 
standard of 0.012 ppm. GWM-3 has also indicated the presence of MTBE at levels 
ranging from 0.009 ppm in September 2010 to non-detectable levels of O.0025 ppm in 
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September and December 2011. GWM-2 and GWM-3 have also shown high levels of 
fluoride, chloride and sulfate which are above the WQCC and EPA MCL standards. 
GWM-3 has also detection levels of DRO ranging from 3.7 ppm in September 2010 to 
1.3 ppm in December 2011. The continued presence of water in GWM-2 and GWM-3 
may be attributed to the fluctuation of ground water levels due to the increase in moisture 
this year. Figure 3 shows the location of all of the active monitoring wells on the 
Facility. 

3.0 Site Conditions 

The Gallup Refinery is located within a rural and sparsely populated section of McKinley 
County. It is situated in the high desert plain on the western flank of the continental 
divide approximately 17 miles east of Gallup. The surrounding land is comprised 
primarily of public lands and is used for cattle and sheep grazing at low densities2. 

3.1 Current site topography and location of natural and manmade structures 

Local topography consists of a gradually inclined down-slope from high ground in the 
southeast to a lowland fluvial plain in the northwest. The highest point on refinery 
property is located at the southeast corner boundary (elevation approximately 7,040 feet) 
and the lowest point is located at the northwest corner boundary (elevation approximately 
6,860 feet). The refinery processing facility is located on a flat man-made terrace at an 
elevation of approximately 6,950 feet. 

3.2 Drainages 

Surface water in this region consists ofthe man-made evaporation ponds and aeration 
basins located within the refinery, a livestock watering pond (Jon Myer's Pond) located 
east of the refinery, two small unnamed spring fed ponds located south of the refinery, and 
the South Fork of the Puerco River and its tributary arroyos. The various ponds and 
basins typically contain water consistently throughout the year. The South Fork of the 
Puerco River and its tributaries are intermittent and generally contain water only during, 
and immediately after, the occurrence of precipitation. 

3.3 Vegetation types 

Surface-vegetation consists of native xerophytic vegetation including grasses, shrubs, 
small junipers, and some prickly pear cacti. Average rainfall at the refinery is less than 7 
inches per year, although it can vary to slightly higher levels elsewhere in the county 
depending on elevation. 

On alluvial fans on valley sides and drainage ways, the existing vegetation is usually 
alkali sacaton, western wheatgrass, Indian ricegrass, blue grama, bottlebrush squirreltail, 
broom snakeweed, fourwing saltbush, threeawn, winterfat, mat muhly and spike muhly. 
On fan remnants on valley sides we usually find blue grama, western wheatgrass, Indian 

2 See, for example, the web site of McKinley County at http://www.co.mckinley.nm.us/ 
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ricegrass, big sagebrush, galleta, bottlebrush squirreltail, fourwing saltbrush, 
needleandthread, oneseed juniper, sand dropseed, spineless horsebrush, rabbitbrush, and 
twoneedle pinyon. 

3.4 Erosion features 

The impacts of historic overgrazing are visible at the north-side of the facility, in the form 
of arroyos that formed when surface run-off cut through the ground and washed away 
soils that were not able to hold water with their ground cover lost to overgrazing. Now 
that the facility is fenced and no livestock grazing occurs on the site, vegetation has 
recovered in these areas. With the facility helping to bring back vegetation in its 
undeveloped areas the formation and deepening of erosion features on its land has 
decreased. 

3.5 Subsurface conditions 

3.5.1 Soil types and associations 

Most of the soils found at the surface in the locations where wells are located consist of 
the Mentmore-Gish complex.3 These soils occur in alluvial fans on valley sides and fan 
remnants on valley sides. The parent material for these soils is slope and fan alluvium 
derived from sandstone and shale. These are well drained soils with moderately slow (0.2 
in/hr) to slow permeability (0.06 in/hr). In this association, the Gish and similar soils 
make up about 45 percent, the Mentmore and similar soils 35 percent, and minor 
components 20 percent. These minor components are - Berryhill and similar soils 10 
percent, and Anodize and similar soils 10 percent. The typical profile for these soils is - 0 
to 2 inches fine sandy loam, 2-72 inches various kinds of clay loam. 

Drill logs for various wells have been provided electronically to the NMED/HWB. From 
these well logs we can infer that the soils in the subsurface are generally composed of 
clays starting at the immediate subsurface, interbedded with narrow sand and silt layers. 
At about 100 to 150 feet, layers of mudstone, sandstone (from the Chinle formation, 
Petrified Forest group) and siltstone start to appear. Figure 4 shows a generalized 
relationship of soils in and around the Gallup Refinery. 

3.5.2 Stratigraphy 

The 810 acre refinery property site is located on a layered geologic formation. Surface 
soils generally consist of fluvial and alluvial deposits; primarily clay and silt with minor 
inter-bedded sand layers. Below this surface layer is the Chinle Formation, which consists 
of low permeability clay stones and siltstones that comprise the shale of this formation. 
As such, the Chinle Formation effectively serves as an aquiclude. Inter-bedded within the 

3 Soil Survey of McKinley County Area, New Mexico, McKinley County and Parts of Cibola and San Juan 
Counties, Natural Resources Conservation Service (NRCS), US Department of Agriculture, available at -
http://soildatamart.nrcs.usda.gOv/Manuscripts/NM692/0/McKinley.Area%20NM.pdf 
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Chinle Formation is the Sonsela Sandstone bed, which represents the uppermost potential 
aquifer in the region. 

The Sonsela Sandstone bed lies within and parallels the dip of the Chinle Formation. As 
such, its high point is located southeast of the refinery and it slopes downward to the 
northwest as it passes under the refinery. Due to the confinement of the Chinle 
Formation aquiclude, the Sonsela Sandstone bed acts as a water-bearing reservoir and is 
artesian at its lower extremis. Artesian conditions exist through much of the central and 
western portions of the refinery property. 

3.5.3 Presence and flow direction of ground water 

Ground water flow within the Chinle Formation is extremely slow and typically averages 
less than 10"10 centimeters per second (less than 0.01 feet per year). Ground water flow 
within the surface soil layer above the Chinle Formation is highly variable due to the 
presence of complex and irregular stratigraphy; including sand stringers, cobble beds, and 
dense clay layers. As such, hydraulic conductivity may range from less than 10"2 

centimeters per second in the gravelly sands immediately overlying the Chinle Formation 
up to 10"8 centimeters per second in the clay soil layers located near the surface. 

Shallow ground water located under refinery property generally flows along the upper 
contact of the Chinle Formation. The prevailing flow direction is from the southeast and 
toward the northwest. In the past, a subsurface ridge has been identified that was thought 
to deflect some flow in a northeasterly direction in the vicinity of the refinery tank farm. 
This is not clear from the present data. 

4.0 Investigation Methods 

The purpose of this section is to describe the types of activities that will be conducted and 
the methods that will be used as part of this Plan. Appendix B provides more detailed 
information on actual sampling procedures that will be used. 

4.1 Ground water Sampling Methodology 

All monitoring wells scheduled for sampling during a ground water sampling event will 
be sampled within 15 working days of the start of the monitoring and sampling event. 

Appendix C-l provides 2011 details of the annual and quarterly DTW (depth to water) 
and DTB (depth to bottom) measurements taken during 2011. The table also includes 
date of establishment, ground elevation, top of casing elevation, well casing stick-up 
length, well depth, ground water elevation and corrected water table elevation with 
respect to wells that have separate phase hydrocarbon levels. 

Appendix C-2 provides Revision 2 - 2011 Corrected Well Elevation Summary Table. 
This table provides a corrected version of the 2009 Well Elevation Summary Table which 
had some discrepancies regarding well elevations, well depth and stick up lengths. The 
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information supplied in Revision 2 is a compilation of data provided by DePauli 
Engineering who was contracted to re-survey all of our active wells to verify ground level 
elevations, well casing elevations, stickup lengths. Gallup field technician also field 
verified casing diameters, depth to bottom of wells using a Testwell Water Level bottom 
sensing indicator as well as went over original drill logs to verify screened intervals. 
Screened interval depth to bottom level may be equal to or lower than the total depth of 
the well. Settlement may have occurred in some of these wells over time. 

Appendix C-2.1 provides Revision 2 - 2011 Corrected Well Elevation Summary Table 
for Artesian Wells. Information provided in this section was gathered from well boring 
logs. These wells are encased and therefore measurement for depth to bottom was not 
field verified. 

4.1.1 Well Gauging 

At the beginning of each quarterly, semi-annual, or annual sampling event, all monitoring 
and recovery wells listed in Appendix A - Table 1 Ground Water Monitoring Schedule, 
will be gauged to record the depth to SPH (if present), the depth to water, and the total 
depth of the well. The gauging will be performed using an oil/water interface probe 
attached to a measuring tape capable of recording measurements to the nearest 0.01 foot. 
All measurements will be made relative to the same datum for all wells. 

Gauging measurements will be recorded on a field gauging form. Data obtained from the 
gauging will be reported in the annual ground water monitoring report. The data will be 
used to develop groundwater contour maps and SPH thickness isopleths which will also 
be included in the annual report. 

4.1.2 Well Purging 

Each monitoring well will be purged by removing ground water prior to sampling in 
order to ensure that formation water is being sampled. Generally, at least three well 
volumes (or a minimum of two if the well has low recharge rate) will be purged from 
each well prior to sampling. Field water quality measurements must stabilize for a 
minimum of three consecutive readings before purging will be discontinued. Field water 
quality measurements will include pH, electrical conductivity, temperature, and dissolved 
oxygen (%). Field water quality measurement stability will be determined when field 
parameter readings stabilize to within ten percent between readings for three consecutive 
measurements. Once the readings are within ten percent, purging will stop and the well is 
ready for sample collection. The volume of ground water purged, the instruments used, 
and the readings obtained at each interval will be recorded on the field-monitoring log. 
Well purging and sampling will be performed using disposable bailers and/or 
appropriately decontaminated sampling pumps. 
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4.2 Ground water Sample Collection 

Ground water samples will be obtained from each well within 24 hours of the completion 
of well purging. Sample collection methods will be documented in the field monitoring 
reports. The samples will be transferred to the appropriate, clean, laboratory-prepared 
containers provided by the analytical laboratory. Sample handling and chain-of-custody 
procedures are described in more detail in Appendix B. Decontamination procedures for 
reusable water sampling equipment are described in Appendix B. 

All purged ground water and decontamination water from monitoring wells will be 
disposed of in the refinery waste water treatment system upstream of the API Separator. 
The procedures for disposing materials are described in Appendix B. 

Ground water samples intended for metals analysis will be submitted to the laboratory as 
total metals samples. Ground water samples obtained for dissolved metals analysis will 
be filtered using disposable filters with a 0.45 micrometers mesh size. 

4.2.1 Sample Handling 

All sample containers are supplied by the contracted analytical laboratory and shipped to 
Western in sealed coolers. Chemical preservation is also provided by the laboratory 
through pre-preserved bottleware. Collection of containerized ground water samples are 
in the order of most volatile to least volatile, such as: VOCs, SVOCs, Metals, phenols, 
cyanide, sulfate, chloride, and nitrates. Immediately after the samples are collected, they 
will be stored in a cooler with ice or other appropriate storage method until they are 
delivered to the analytical laboratory. Standard chain-of-custody procedures, as described 
in Appendix B ofthis Plan, will be followed for all samples collected. All samples will be 
submitted to the laboratory as soon as possible to allow the laboratory to conduct the 
analyses within the method holding times. Details of the general sample handling 
procedures are provided in Appendix B. 

The following shipping procedures will be performed during each sampling event: 

• Individual sample containers will be packed to prevent breakage and transported 
in a sealed cooler with ice or other suitable coolant or other EPA or industry-wide 
accepted method. The drainage hole at the bottom of the cooler will be sealed and 
secured in case of sample container leakage. 

• Each cooler or other container will be delivered directly to the analytical 
laboratory. 

• Glass bottles will be separated in the shipping container by cushioning material to 
prevent breakage. 

• Plastic containers will be protected from possible puncture during shipping using 
cushioning material. 
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• The chain-of-custody form and sample request form will be shipped inside the 
sealed storage container to be delivered to the laboratory. 

• Signed and dated chain-of-custody seals will be applied to each cooler prior to 
transport of samples from the site. 

4.3 Analytical Methods 

Ground water and surface water samples collected during the monitoring events will be 
analyzed for the constituents listed in Appendix D, Table 1. In addition, for various 
locations the list of metals is modified to either be the Skinner list of the NM Water 
Quality Control Commission list or RCRA 8 metals list. Appendix D, Table 1 provides a 
summary of target analytes for each EPA analytical method. 

4.4 Quality Assurance Procedures 

Contract analytical laboratories will maintain internal quality assurance programs in 
accordance with EPA and industry accepted practices and procedures. At a minimum, the 
laboratories will use a combination of standards, blanks, surrogates, duplicates, matrix 
spike/matrix spike duplicates (MS/MSD), blank spike/blank spike duplicates (BS/BSD), 
and laboratory control samples to demonstrate analytical QA/QC. The laboratories will 
establish control limits for individual chemicals or groups of chemicals based on the 
long-term performance of the test methods. In addition, the laboratories will establish 
internal QA/QC that meets EPA's laboratory certification requirements. The specific 
procedures to be completed are identified in the following sections. 

4.4.1 Equipment Calibration Procedures and Frequency 

The laboratory's equipment calibration procedures, calibration frequency, and calibration 
standards will be in accordance with the EPA test methodology requirements and 
documented in the laboratory's quality assurance and SOP manuals. All instruments and 
equipment used by the laboratory will be operated, calibrated, and maintained according 
to the manufacturers' guidelines and recommendations. Operation, calibration, and 
maintenance will be performed by personnel who have been properly trained in these 
procedures. A routine schedule and record of instrument calibration and maintenance will 
be kept on file at the laboratory. 

4.4.2 Field QA/QC Samples 

Field duplicates and trip blanks may be obtained for quality assurance during sampling 
activities. The samples will be handled as described in Section 4.4.3. 

Trip blanks will accompany laboratory sample bottles and shipping and storage 
containers intended for VOC analyses. Trip blanks will consist of a sample of analyte 
free de-ionized water placed in an appropriate sample container. Trip blanks will be 
analyzed at a frequency of one for each shipping event involving twenty or more 
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samples. Generally, a trip blank will only be placed in one of the containers, i f more than 
one container is used to ship the set of samples. 

4.4.3 Laboratory QA/QC Samples 

Analytical procedures will be evaluated by analyzing reagent or method blanks, 
surrogates, matrix spike/matrix spike duplicates (MS/MSDs), blank spike/blank spike 
duplicates (BS/BSDs) and/or laboratory duplicates, as appropriate for each method. The 
laboratory QA/QC samples and frequency of analysis to be completed will be 
documented in the cited EPA or other test methodologies. At a minimum, the laboratory 
will analyze laboratory blanks, MS/MSDs, BS/BSDs and laboratory duplicates at a 
frequency of one in twenty for all batch runs requiring EPA test methods and a frequency 
of one in ten for non-EPA test methods. Laboratory batch QA/QC samples will be project 
specific. 

4.4.4 Laboratory Deliverables 

The analytical data package will be prepared in accordance with EPA-established Level 
II analytical support protocol which will include: 

• Transmittal letter, including information about the receipt of samples, the testing 
methodology performed, any deviations from the required procedures, any 
problems encountered in the analysis of the samples, any data quality exceptions, 
and any corrective actions taken by the laboratory relative to the quality of the 
data contained in the report; 

• Sample analytical results, including sampling date; date of sample extraction or 
preparation; date of sample analysis; dilution factors and test method 
identification; water sample results in consistent units (milligrams per liter or 
micrograms per liter (ug/L)); and detection limits for undetected analytes. Results 
will be reported for all field samples, including field duplicates and blanks, 
submitted for analysis; 
Method blank results, including reporting limits for undetected analytes; 
'Surrogate recovery results and corresponding control limits for samples and 
method blanks (organic analyses only); 
Laboratory duplicate results for inorganic analyses, including relative percent 
differences and corresponding control limits; 
Sample chain-of-custody documentation; 
Holding times and conditions; 
Conformance with required analytical protocol(s); 
Instrument calibration; 
Blanks; 
Detection/quantitative limits; 
Recoveries of surrogates and/or matrix spikes (MS/MSDs); 
Variability for duplicate analyses; 
Completeness; 
Data report formats; 
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Data deliverables provided by the laboratory that include analysis of organic compounds 
will also include the following: 

• A cover letter referencing the procedure used and discussing any analytical 
problems, deviations, and modifications, including signature from authority 
representative certifying to the quality and authenticity of data as reported; 

• A report of sample collection, extraction, and analysis dates, including sample 
holding conditions, 

• Tabulated results for samples in units as specified, including data qualification in 
conformance with EPA protocol, and definition of data descriptor codes; 

• Final extract volumes (and dilutions required), sample size, wet-to-dry weight 
ratios, and instrument practical detection/quantitative limit for each analyte, 

• Analyte concentrations with reporting units identified, including data qualification 
and a description of the qualifiers, 

• Quantification of analytes in all blank analyses, as well as identification of 
method blank associated with each sample, 

• Recovery assessments and a replicate sample summary, including all surrogate 
spike recovery data with spike levels/concentrations for each sample and all 
MS/MSD results (recoveries and spike amounts), and 

4.4.5 Review of Field and Laboratory QA/QC Data 

The sample data, field, and laboratory QA/QC results will be evaluated for acceptability 
with respect to the data quality objectives (DQOs). Each group of samples will be 
compared with the DQOs and evaluated using data validation guidelines contained in 
EPA guidance documents: Guidance Document for the Assessment of RCRA 
Environmental Data Quality, National Functional Guidelines for Organic Data Review, 
and Laboratory Data Validation Functional Guidelines for Evaluating Inorganics 
Analyses, and the most recent version of SW-846, and industry-accepted QA/QC 
methods and procedures. 

The laboratory will notify the Gallup Refinery Project Manager of data quality exceptions 
within one business day of identifying the data quality exception in order to allow for 
sample re-analysis, i f possible. The Gallup Refinery Project Manager will contact NMED 
within one business day of receipt of laboratory notification of data quality exceptions in 
order to discuss the implementations and determine whether the data will still be 
considered acceptable, or i f sample re-analysis or re-sampling is necessary. 

4.4.6 Blanks, Field Duplicates, Reporting Limits and Holding Times 

4.4.6.1 Blanks 

The analytical results of field blanks and field rinsate blanks will be reviewed to evaluate 
the adequacy ofthe equipment decontamination, procedures and the possibility of cross-
contamination caused by decontamination of sampling equipment. The analytical results 
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of trip blanks will be reviewed to evaluate the possibility for contamination resulting 
from the laboratory-prepared sample containers or the sample transport containers. The 
analytical results of laboratory blanks will be reviewed to evaluate the possibility of 
contamination caused by the analytical procedures. If contaminants are detected in field 
or laboratory blanks, the sample data will be qualified, as appropriate. 

4.4.6.2 Field Duplicates 
Field duplicates will consist of two samples either split from the same sample device or 
collected sequentially. Field duplicates will not be collected on a routine basis, as there is 
sufficient data to establish outliers or suspect results through a trends analysis. Field 
duplicate samples may be collected for confirmation if a sample establishes the presence 
of a contaminant in an unexpected location, such as a deep aquifer, or at unexpected 
levels. 

4.4.6.3 Method Reporting Limits 
Method reporting limits for sample analyses will be established at the lowest level 
practicable for the method and analyte concentrations and will not exceed ground water 
or surface water cleanup standards and screening levels. Detection limits that exceed 
established standards or screening levels and are reported as "not detected" will be 
considered data quality exceptions and an explanation for its acceptability for use will be 
provided. 

4.4.6.4 Holding Times 
Per EPA protocol the sampling, extraction, and analysis dates will be reviewed to 
confirm that extraction and analyses were completed within the recommended holding 
times. Appropriate data qualifiers will be noted if holding times are exceeded. 

4.4.7 Representativeness and Comparability 

4.4.7.1 Representativeness 
Representativeness is a qualitative parameter related to the degree to which the sample 
data represent the relevant specific characteristics ofthe media sampled. Procedures will 
be implemented to assure representative samples are collected and analyzed, such as 
repeated measurements of the same parameter at the same location over several distinct 
sampling events. Any procedures or variations that may affect the collection or analysis 
of representative samples will be noted and the data will be qualified. 

4.4.7.2 Comparability 
Comparability is a qualitative parameter related to whether similar sample data can be 
compared. To assure comparability, analytical results will be reported in appropriate units 
for comparison with other data (past studies, comparable sites, screening levels, and 
cleanup standards), and standard collection and analytical procedures will be 
implemented. Any procedure or variation that may affect comparability will be noted and 
the data will be qualified. 
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4.4.8 Laboratory Reporting, Documentation, Data Reduction, and Corrective 
Action 

Upon receipt of each laboratory data package, data will be evaluated against the criteria 
outlined in the previous sections. Any deviation from the established criteria will be 
noted and the data will be qualified. A full review and discussion of analytical data 
QA/QC and all data qualifiers will be submitted as appendices or attachments to the 
ground water monitoring reports. Data validation procedures for all samples will include 
checking the following, when appropriate: 

• Holding times 
• Detection limits 
• Field equipment rinsate blanks 
• Field blanks 
• Field Duplicates 
• Trip blanks 
• Reagent blanks 
• Laboratory duplicates 
• Laboratory blanks 
• Laboratory matrix spikes 
• Laboratory matrix spike duplicates 
• Laboratory blank spikes 
• Laboratory blank spike duplicates 
• Surrogate recoveries 

If significant quality assurance problems are encountered, appropriate corrective action 
will be implemented. All corrective action will be reported and the corrected data will be 
qualified. 

5.0 Monitoring and Sampling Program 

The primary objective of ground water monitoring is to provide data which will be used 
to assess ground water quality at and near the Facility. Ground water elevation data will 
also be collected to evaluate ground water flow conditions. The ground water monitoring 
program for the Facility will consist of sample collection and analysis from a series of 
monitoring wells, recovery wells, outfalls, and evaporation pond locations. 

The monitoring network is divided into two investigation areas (East Side and West 
Side). The sampling frequency, analyses and target analytes will vary for each 
investigation area and well/outfall/evaporation pond location. The combined data from 
these investigation areas will be used to assess ground water quality beneath and 
immediately down-gradient of the Facility, and evaluate local ground water flow 
conditions. 
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Samples will not be collected from monitoring wells that have measurable SPH. For 
wells that are purged dry, samples will be collected if recharge volume is sufficient for 
sample collection within 24 hours. Wells not sampled due to insufficient recharge will be 
documented in the field log. 

The following sections outline the monitoring program for each investigation area. 

5.1 East Side 

5.1.1 Sampling Locations 

The location of the East Side monitoring and recovery wells are shown in Figure 3. The 
following wells will be sampled (as described in Appendix D, Table 1) within the East 
Side area: 

Recovery wells 

• RW-1 
• RW-2 
• RW-5 
• RW-6 

Monitoring wells 

• OW-29 
• OW-30 
• OW-13 
• OW-14 
• OW-50 
• OW-52 

5.2 West Side 

5.2.1 Sampling Locations 

The locations of wells on the West Side are shown in Figure 3. 

The following wells, outfalls, and ponds will be sampled (as described in Appendix D, 
Table 1) within the West Side area: 

(Note: these outfalls are from one section of the waste water treatment system to another 
- they do not discharge to any location outside the facility.) 

Monitoring wells 

• NAPIS 1 
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• NAPIS 2 
• NAPIS 3 
• KA-3 
• GWM-1 
• GWM-2 
• GWM-3 
• SMW-2 
• SMW-4 
• MW-1 
• MW-2 
• MW-4 
• MW-5 
• OW-1 
• OW-10 
• OW-11 
• OW-12 
• BW-1A 
• BW-1B 
• BW-1C 
• BW-2A 
• BW-2B 
• BW-2C 
• BW-3A 
• BW-3B 
• BW-3C 
• PW-2 
• PW-3 
• PW-4 

Outfalls 

• Influent to AL-1 
• Influent to AL-2 
• Influent to EP-2 
. AL2toEP-l 
• Pilot Effluent (Travel Center) 
• NAPIS Effluent 
• Boiler Water Inlet to EP-2 

Ponds 

• EP-1 
• EP-2 
• EP-3 



1 

• EP-4 
• EP-5 
• EP-6 
• EP-7 
• EP-8 
• EP-9 
• EP-11 
• EP-12A 
• EP-12B 

• Any temporary pond containing liquid 

Containment 

• NAPIS secondary containment (Leak Detection Units -LDU) 
• East LDU 
• West LDU 
• Oil Sump LDU 

5.3 Monitoring Program Revisions 

Upon review of the analytical results from the monitoring events under this Plan, historic 
facility-wide monitoring data, available soil boring data, and other related information 
Western Refining will assess the monitoring program presented in this Plan. Revisions to 
the Plan, as necessary, will then be presented for agency review and approval on an 
annual basis. These revisions may include, but not be limited to, a reduction or change in 
monitoring locations, monitoring frequency, and/or target analytes. 

5.3.1 Request for Modifications to Sampling Plan 

Gallup Refinery requests a change to the monitoring frequency for the following wells; 
OW-50, OW-52 and OW-1. OW-50 and OW-52 were installed in October 2009 to 
monitor the possible migration of MTBE from up-gradient wells OW-14, OW-29 and 
OW-30. Since its installation, quarterly sampling analytical lab data has indicated non-
detect for BTEX constituents as well as MTBE and VOCs for 2010 and 2011. Based on 
the analytical data Gallup requests to change the monitoring/sampling frequency to an 
annual basis. 

OW-1 inspection was changed in the Facility Wide Monitoring Work Plan approved 
August 25, 2010 to quarterly sampling. In the past this well was only required to be 
visually checked and water level measurement recorded on a quarterly basis. Based on 
the 2010 and 2011 quarterly sampling results, lab analysis data indicates non-detectable 
levels for BTEX plus MTBE constituents as well as VOCs for 2010 and 2011. Gallup 
proposes to change the sampling frequency to an annual basis and continue to monitor 
this well on a quarterly basis for water level measurement. 
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Based on these proposals, Gallup has made changes to Appendix D to reflect requested 
changes. Hall Environmental Lab Data is also included for OW-50, OW-52, and OW-1 in 
Appendix E as supporting documents. 
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Appendix A: Letter from NMED/HWB February 9 

NEW MEXICO 
EXVlRONNfKNT OEPARTMIrVT 

Hazardous Waste Bureau 

Li rautv} 1 &3 MHftft 

BlLLKOIARrSCW 
JS*5 Rodeo Park Drive Emt Kiijlding 1 

Santo Ft. New Mud tro BTSflS-6303 
PJiOBe(5O5>*M-*0(WJ' 1 Far <S0fiJ 476-6Q30-

Secretary 

KTOu,nmf/n'jnurs.«jK.jii-

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Fcbmsy 9,2QQ$ 

Mr. Ed Paege 
Environmental Sî erinrerictent 
Western, Rsiiaiaig, Sciuxhwssc tne., Oal3up Refiuery • 
Rouse 3, Box 7 
Gallup, New Meacsao 6730] 

RE: 8ACJLITY WIDE GROUNDWATER MONITORING WORK PLAN 
WESTERN RESJNIpfC COMPANŶ  SOUTffWEST, ING, 
EPA IB « NMD0<W33;H1.1 
HWJMIRCC-09-M1 

Dear Mr. Riege: 

Ttie New Mexico Eisvuonniecii DspsrUiieni (NMED) requires Western Refining Company,. 
Sgutfcwcs- fac, Gallup Refiiwy (Pcxrutftee) io submit a Facility Wide Groundwater Modinciog 
Plan (Monitoruig Plan). Tbe purpose of tliis Mgakodng Plan is \s diaiaetiiizis tie norm* and 
exirrji of groi3n(S«raier contfuainHtiM) a1, and uiiigrdtiQg frcm the fajdlity and pTpvide one ptan tnat 
oantaow all ^Diinihwnter mo^uwns activities that wj]| satisfy fcoih NMED am! (he New MOCKM 
Energy Mineiate and Jv-stuial Resource DcpartircenS Oi3 Conservation Division (OCD) 
iwpiixesneats, Tlis Monitoring Plan roust be revised on an annual basis ED aoajsrirocdatt 
niaaltering changes M the fsdfity aaid to alleviate tlie need to updaK NMED and OCD pecmita.. 

Currently, tb? groundwater aionftoiiag iwjuiremeiiis sre tsJablisted fn ifce OCD Diadiar̂ e Plan 
dssed August 23, 200-7., specifjenUy items 36 {tbe Sampling S<5he<Me Itesalloig fiwi hisujriwil 
Ne*AW SeparatorSpills), 19,2#(A &B). and2>. 



Ed Rkge 
CmJI'iip Refinery 
February 3,2009 
Puge 2 

The Pramiiites mas we Atiadimmt i of this letter aa a general ptde fox preparing tbe 
Morutoring PlBTt Tlie Misniiafbig Pbai mass include, hut is not limitsd to the ftiUi>wtog: 

0, A jjeitfrtt description, of Ihe fciydn^gedogic system beneath lint facility. 

b. A sectioa or inble to Lnetuik, but not linHtsri ISK, a dasctiptioji of al] eatiating 
rncmiloring walls, recovery ¥vdist nad my ««hjsr required sampling BmaiatxfiS; 
specifying. «b=ir exae! lotaiioo, dnt>e the widls were, installed- inc'lnding ground 
elc/ation, tcn> &f casing elevation. weU =3big afilrfsk tip kngth, well depto. *&1£ <aang 
ddwneser, jcreeuod interval], ssreen length, and sttisn'gpjpoie unKs) intersected by lb? 
well s&sea. 

c The initial submittal must include a section or sppendbc that ioctode* all well 
CQiaStnictaoS) tfngrimiS. 

d. A facility map showing all mondtotins wall Ipcaikiru. This, amp roust be revised BE 
necessary to nfiect any well addition? and well abandonment to ooeat dwing Ihe 
year. 

t I te eurterU ĵ raffldwaier m t̂-uiriî 'saaipliurf i»t|uiraine3it3 found in «tae OCT 
Discharge Plan, (items 16 (the Smo&ikig Schedule StesuSuqg from historic"!! New API 
Separator SpiUs), 1 ̂  2* (A. & BV„ and 25). 

f. The s2.3TtplSn£ î uifernanu: must includ* toe proposed frequency of sampling, 
snnnpliiig; m îodology, field wtrter qualify pamnctert so ne measured, aad coeoucal 
ripalytkii fliediods. 

g. A description of -ail $nrnplln£ methods and ptowdwe. 'bat wOl be applied during each 
asofflijsodng event. 

b. Identification of al! fie&d uisttwDenSs firc-pcaed for use ns wall as calibratiorj 
pnoeerfoirsi. 

Tb; Permittee must caatiatie to submit toeir Annual Cbotmdwnter Muautorieg, Report to UM.ED 
«nd ihs OCD by September 1 of each subsequent year to UKludc the specified items found in th* 
OCD Discharge Permit aid describe all groundwater monitoring axslvitiek The m>tuA update* 
ID this Motaiiotring Piioi roust be siihuietbsd by April J ofeath year ticgionin® HI 2010, so stel any 
dsaages wil be LmsiletnSffitod prior to the jprousiitwaier Entfiiitoiing swnHnnries provided in She 
Aanua] Grwonvvrfî Mcrfiitoiir̂ RqMjn, 



Ed Rtsgs 
(Mlup Refinery 
Fehnasry % 2009 
Page 3 

ODcc.lhis Monitoring Plan te appwvcd, dt^ jitan. wtlt include aad replace the leqiurctftcuts of tbe 
OCD Discharge Pinn. Tlic, infoiiBatioii gathered per tine Mouiraring Finn will then bt included iu 
the Ammrai Groundwater MorisGring Report. Tbe Armunl Grouarjwntet Mori coring Report is 
cunsidered a Perioigq Monitoring Report tor tb? puipc>se of oooipliaixm with VSMED 
requirements, andi ihe OCD PLjcbarga plnri items 20 (A and B) and 23. Attachment 2 provides 
gfinsral guidunjoS for lha prepDrHliixn of Periodic- Marcifciriiyj Reports. 

TIB Perniiittce must submit the Mcaulinring Jlan to NMED aid tbe OCD on or before May 11, 
200$. If you nave questions regal dine, tltii tetter please caistact Hope Moutzcglio of n*y staff at 

Sincerely, 

Program Manager 
Permits Mnnageiusnt Program 
Hasjadotis Waste Bureau 

Ct: D. Cobrain tSMgD HWB 
H. iMaitosijtirj, NMED HWJB 
W. Ftfce, OCD 
B. Jcmcs, OCD 
G. Rajen.. Galliup 
.Pile: Reading file and GRCC 2009 Fit* 
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A r f ACKMENT1 
GENERAL GUIDE FOR COMPOSING THE MONITORING PI,AN 

• An Exeiuiivĉ Saiuinaiy (Abstract) Must he included to provide n brief summary ofch* 
pmptat and scope of tint Monitoring Plan, This section jnmsr incloiie the facility name .•. 
aad portions of ihe facility fcneJudins nny nrens ofajrcsem (AOd), Solsd Waste 
Management Unrits (SWMU*) or ofter lections <toElas M&diariagPlaa will be 
addressing-

* A Table of Cbnlenis must be included thm lists oil text secricms, subsections;, tables, 
figures, ond appendices « *ttoehCT«its ii>=lu!ted in Use- MixniiDring Plan. 

• Au .EntraduotiiOtt raust be included in. ihe Mantlariog Plan to include general infwroat5wi 
on ine current facility and a brief description of the purpose of she proposed groundwater 
monitoruig nod the types of n«iviii«s ibat will be •conducted.. 

» A Background aocriorj must be added that briefly describes refevnnt a^ianil bsskgroursd 
bnfossiifllion, includung hLstorisul Hte uses, potentiai receptors, Uie type and rfeanatsixtks 
of lbs waste or MDISDIUMDIS nnd any .known und possible svuixe(a\ said a sumrosiy of • 
Ine history of conraniiswit .releases winch could be contributing 10 gnKindwater . 
«fflnniin«i(jij, .. 

• The Permittee must include a Si*e Conditions section to provide a deiai led description of 
OTreni site topography nnd Iwatrans cf nnncal features and nsBnniade stfuccuse3. This 
seetKjfj .must include a description pf drainauEs, vegetation types, erosiona! features, and! 
current site uses, i?i eddSuKin tn, d«icripu<ins af features laeared in niiTOunding sites (i.e. 
SWKOJs, AQC&'i that may have an impact on tbe subjecc site ieg»dbig recharge sediment 
tria^cal.. surface wsaer runoff, or contaminant fate and transport A description of 
aibsurlkse CMiib'eins must also he inclfflried that provid es a diacuasion of tbe oondiltons . 
observed during previras subsurface investigations, including but not limited to sot! type;; 
and associations, 3tEKigrapby, nnd the peesenos ond flow direaion of sroitjidwTiiEr. . 

• A Scope af Activities sooiiou must include a list of all anticipated activities to he 
peifctned during the f3sliry-wide~groundw2ier monitoring sampling events, 

* A section rous bs included that provide* a descriplioo cf all anticipated locations to be 
sarapisd £3id methixlx fcc aioducting the activities durlitg the faciUPr- wide groimdwaj-cr 
mnnttQring Events. Has section must include,, but is not limited to, descriptions oft 
sempliug mstbods, sample handling procedures, procedures for collecting field) water • 
quality measiirtsuents, aay field equipmcm and calibration ptrocedurest water levie] • 
ineasui cjucnt, purging activities, and decontanuriadoni procedures, This section mn&t also 
address Investigation Derived Waste i.TF>W>, 

The Permittee must include a Schedule section that proposes a schedule for Hte 
groundwater mani taring. 

Tsbies, Figures, nnd AnpendioB must he included. 



Appendix B: Gallup Field Sampling Collection and Handling Standard Procedures 

Field Data Collection: Elevation and Purging 

All facility monitoring wells and recovery wells are gauged as required through the year. 
Gallup does not have any recovery well pumps that need to be shut off and removed prior 
to water elevation measurements. 

All water/product levels are measured to an accuracy of the nearest 0.01 foot using an 
electrical conductivity based meter, the Heron Instruments 100 ft. DipperT electric water 
depth tape complying with US GGG-T-106E, EEC Class I I . After determining water 
levels, well volumes are calculated using the appropriate conversion factors for a given 
well based on its internal diameter. Volume is equal to the height of the liquid column 
times the internal cross-sectional area of the well. 

Generally, at least three well volumes (or a minimum of two if the well has low recharge) 
are purged from each well prior to sampling. Field water quality parameters measured 
during purging (pH, electrical conductivity, temperature, and dissolved oxygen), must 
stabilize to within 10% for a minimum of three consecutive measurements before 
collection of ground water samples from each well. 

Before sample collection can begin, the water collected from each monitoring well must 
be fresh aquifer water. Well evacuation replaces stagnant well water with fresh aquifer 
water. The water level in the well, total depth of well and thickness of floating product 
(if any) will be measured using the DipperT electric water depth tape. If product is 
present, a ground water sample is typically not obtained. 

If a well is pumped or bailed dry before two or three well volumes can be evacuated, it 
requires only that sufficient time elapse, for an adequate volume of water to accumulate 
for the sampling event. The first sample will be tested for pH, temperature, specific 
conductivity and dissolved oxygen (%). The well will be retested for pH, temperature, 
specific conductivity and dissolved oxygen (%) after sampling as a measure of purging 
efficiency and as a check on the stability ofthe water samples over time. All well 
evacuation information will be recorded in a log book. 

Wells MW-1, MW-2, MW-4, MW-5, BW-1C, BW-2A, BW-2B, BW-3B, SMW-4, 
OW13, OW14, OW29 and OW30 are each equipped with a dedicated electrical pump. 
The remaining wells are purged using a portable Grundfos pump. Recovery wells and 
NAPIS-1, NAPIS-2, NAPIS-3 and KA-3 are hand-bailed as well as GWM1 and GWM2 
and GWM3 are hand-bailed if the presence of water is detected. 

Purged well water from wells is collected in fifty five gallon drums and disposed of 
upstream of the NAPIS. The water is treated in the refinery's waste water treatment 
system. 
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Sampling Equipment at Gallup 

The following sampling equipment is maintained at Gallup and used by the sampling 
personnel: 

• Heron Instruments 100 ft. DipperT electric water depth tape complying with US 
GGG-T-106E, EEC Class I I . 

• Pall Corporation Aero 50A 0.45 micron disposable filter used with 60 ml. 
disposable syringe for filtering water in the field. 

• YSI pH/Conductivity meter Model 63, calibrated with a one-point, two-point, or 
three-point calibration procedure using pH standards of 7, 4 and 10. 

• IQ Scientific Instruments, pH/Temperature/Conductivity/ Dissolved Oxygen 
meter, Model IQ1806LP. 

• Grundfos 2-inch pumps with Grundfos 115-volt AC-to-Dc converter. 

Calibration and maintenance procedures will be performed according to the 
manufacturer's specifications. 

Order of Collection 

Samples will be collected in the order listed below: 

Parameter Bottle Type 

* Prefiltration bottle for dissolved metals which is subsequently filtered and transferred to 
a pint plastic bottle with HN03. 

Ground water samples are filtered prior to dissolve metals analysis. For dissolved metals, 
sample water is poured into ajar and then extracted with a syringe. The syringe is then 
used to force the sample water through a 0.45 micron pore filter paper filter into the 
proper sample bottle to collect dissolved metals samples. Filtration must be performed 
within two hours of sample collection. Pour the filtrate into a sample bottle containing 
HN03 preservative. 

VOC, SVOC 
TOC 
Extractable Organics 
Metals* Total and Dissolved 
Phenols, Cyanide 
Chloride, Sulfate, Nitrates 

40 ml VOA vials, (H2S04) 
1 liter glass jar, H2S04 
1 liter glass jar with Teflon™ cap 
500 ml, 125 ml plastic, HN03 
1 liter glass jar 
1 liter plastic, no preservative 

Filtration 
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For samples destined for total metals analysis, do not filter the sample, and preserve with 
HN03 to pH <2 in the field. 

Gallup sampling personnel carry a cell phone when gathering ground water and other 
water samples. While sampling procedures are generally well known and the appropriate 
sample bottles are ordered to match each sampling event, occasional questions do arise 
from unforeseen circumstances which may develop during sampling. At such times, 
sampling personnel contact Hall Environmental Analytical Laboratory to verify that 
sampling is correctly performed. 

Sample Handling Procedures 

At a minimum, the following procedures will be used when collecting samples: 

• Neoprene, nitrile, or other protective gloves will be worn when collecting 
samples. New disposable gloves will be used to collect each sample. 

• All samples collected for chemical analysis will be transferred into clean sample 
containers supplied by the analytical laboratory. The sample container will be 
clearly marked. Sample container volumes and preservation methods will be in 
accordance with the most recent standard EPA and industry accepted practices for 
use by accredited analytical laboratories. Sufficient sample volume will be 
obtained for the laboratory to complete the method-specific QC analyses on a 
laboratory-batch basis. 

• Sample labels and documentation will be completed for each sample. 

Immediately after the samples are collected, they will be stored in a cooler with ice or 
other appropriate storage method until they are delivered to the analytical laboratory. 
Standard chain-of-custody procedures, as described in Section 4.2.1 of this Plan, will be 
followed for all samples collected. All samples will be submitted to the laboratory to 
allow the laboratory to conduct the analyses within the method holding times. 

General Well Sampling Procedures 

For safety protection and sampling purity, rubber gloves are worn and changed between 
each activity. 

Prepare for sampling event by making out sample bottle labels and have bottles separated 
into plastic bags for each well to be sampled and placed in an ice chest ready to take into 
the field. Bring along a note book and sample log. Document weather conditions, sample 
date and time. Fill in label with location, date, time, analysis, preservative, and your 
name. Start sampling by adjusting converter speed for each well. Affix sample label and 
fil l bottle according to lab instructions. For samples intended for VOC analysis, use 
bottles with septa lids, fi l l bottle to neck and add final amount of water with cap to form 
meniscus. Turn bottles upside down to examine for bubbles, i f bubbles are detected in 
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the vial, repeat collection procedure.. If no bubbles show, secure lids and pack in bubble 
wrap and place in cooler until sampling is completed. 

Decontaminate equipment that is not dedicated for use in a particular well. 

Refrigerate completed samples until shipping to lab. Be sure to check holding times and 
arrange for appropriate shipping method. 

Be sure that the field effort is adequately staffed and equipped. Check QC requirements 
before departing—QC samples require additional equipment and supplies. 

Surface Water Sample Collection 

At the evaporation ponds, samples will be collected as a grab sample at the pond edge 
near the inlets. This location will be noted in the field notebooks. The sampler will avoid 
disturbing sediment and gently allow the sample container to fill making sure that undue 
disturbance does not allow volatile contaminants to be lost. The sample bottle will be 
used for the sample collection in a shallow location near the bank. If a separate bottle/ 
bailer is used to refill the sample container, this will be duly noted in the field log books. 
The decision to use a separate bottle/bailer will be made, if at all, by the sampler and the 
reasons for doing so will be noted in the field log book. 

Upon arrival at the field site, the sampler will set out safety equipment such as traffic 
cones and signs (if required). The vehicle will be parked a sufficient distance away so as 
to prevent sample contamination from emissions. Appropriate sample containers and 
gloves must be used for the type of analyses to be performed. 

Decontamination Procedures 

The objective of the decontamination procedures is to minimize the potential for cross-
contamination 

The majority of field equipment used for ground water sampling will be disposable and, 
therefore, not require decontamination. In order to prevent cross-contamination, field 
equipment that comes into contact with water or soil will be decontaminated between 
each sampling location. The decontamination procedure will consist of washing the 
equipment with a non-phosphate detergent solution (examples include Fantastik™, Liqui-
Nox®), followed by two rinses of distilled water and air dried. 

Decontamination water and rinsate will be contained and disposed of the same way as 
purge water, as described in Section 4.2. Decontamination procedures and the cleaning 
agents used will be documented in the daily field log. 

Field Equipment Calibration Procedures 
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Field equipment requiring calibration will be calibrated to known standards, in 
accordance with the manufacturers' recommended schedules and procedures. Calibration 
checks will be conducted daily and the instruments will be recalibrated if necessary. 
Calibration measurements will be recorded in the daily field logs. 

If field equipment becomes inoperable, its use will be discontinued until the necessary 
repairs are made. A properly calibrated replacement instrument will be used in the 
interim. Instrumentation used during sampling events will be recorded in the daily field 
logs. 

Collection and Management of Investigation Derived Waste 

Investigation derived waste (IDW) generated during each groundwater sampling event 
may include purge water, decontamination water, excess sample material, and disposable 
sampling equipment. All water from all wells generated during sampling and 
decontamination activities will be temporarily stored in labeled 55-gallon drums until 
disposed in the refinery wastewater treatment system upstream of the API separator. All 
other solid waste generated during sampling activities (including sampling gloves, tubing, 
etc) will be disposed of with the Refinery's general municipal waste. 

Documentation of Field Activities 

Daily field activities, including observations and field procedures, will be recorded using 
indelible ink on field sampling forms. The original field forms will be maintained at 
Gallup Refinery. Completed forms will be maintained in a bound and sequentially 
numbered field file for reference during field activities. The daily record of field activities 
will include the following information: 

• Well ID/ Evaporation pond location/ Outfall 
• Date 
• Start and finish sampling time 
• Field team members, including visitors 
• Weather conditions 
• Daily activities and times conducted 
• Observations 
• Record of samples collected with sample designations 
• Photo log (if needed) 
• Field monitoring data, including health and safety monitoring (if needed) 
• Equipment used and calibration records, i f appropriate 
• List of additional data sheets and maps completed 
• An inventory of the waste generated and the method of storage or disposal 
• Signature of personnel completing the field record 

37 



Sample Custody 

All samples collected for analysis will be recorded in the field report or data sheets. 
Chain-of-custody forms will be completed at the end of each sampling day, prior to the 
transfer of samples off site, and will accompany the samples during shipment to the 
laboratory. A signed and dated custody seal will be affixed to the lid of the shipping 
container. Upon receipt of the samples at the laboratory, the custody seals will be broken, 
the chain-of-custody form will be signed as received by the laboratory, and the conditions 
of the samples will be recorded on the form. The original chain-of-custody form will 
remain with the laboratory. Gallup Refinery will maintain copies of all chain -of-custody 
forms generated as part of sampling activities. Copies of the chain-of-custody records 
will be included with all draft and final laboratory reports submitted to NMED and OCD. 
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oô  
vo" 

o 
© 

© 
CJ 
00 

U 
f l 

I 

CQ 

t t 
© 
© 

CJ 
© 
JN 

Ov 
Ov 

c 
o 

C/l 

< 

"E 
IE 
U 

>n 
vo 
f i 
t t 

< 
Z 

O l 
o l 

© 
OV 

© 
O l 

< 

z 

< 
z 

ov 
O; 
i n 
VO 

O l 
p -
l > 
>n 
00 
vo" 

© 
00 

O l 
Ov 

i n 
f i 
O l 
Ov_ 
vo" 

© 
oi 
o i 
Ov 
VO" 

© 
© 

o 
CJ 
VO 
O l 

O 

00 
ov 
m 
JN 

ov 
t t 
oi 
r--

_C3 
"3 
CO 
c 
o 

C/l 

C/3 

J2 T3 
co 
C 
O 

C/l ' 

f i 

oo 
i > 

< 

z 

o-
m 

OV 
oo 

© 
o 
od 
t t 

< 

z 

< 
z 

00 
tN 

00^ 

vo" 

t t 
o 
o i 
f l 
Ov 

vo" 

Ov 
V0 

© 
t t 
Ov 

ov 
vo" 

o 
© 

© 
O l 
vS 
o l 

o 

© 
00 
OV 

VO 
>n 
o i 

_2 
"3 
CO 
C 
O 

C/3 

> 
_3 

< 
CJ 

U 

O l 

O l 

O l 

< 
z 

t t 
oo 
o i 
VO 
00 

0V 

< 
z 

< 
z 

© 
f l 

OV 
O l 
l > 
t t 

vo" 

Ov 
r~-
vd 
r-
oo 

00 

00 

VO 
vd 

o 
© 

© 
CJ 

© 

s 

00 
Ov 

t t 

o 

VO 
p -

Ov 
f i 

o 
C/3 

C 

IE 
U 

O l 
O l 

z 

Ov 
m 
Ov 
vo 
00 

© 
oo 

< 
z 

< 
z 

00 
t t 

f i 

O l 
t t 
t-""„ 

vo" 

Ov 
00 

t t 
00 
p -
00 

vo" 

o 
f l 

© 
00 
oo 

00 

o 
© 

© 
O l 

00 
Ov 

oo 

cu 
CO 
c 
o 

C/3 

ca 
C/l 
_ca 
"33 
CO 
C 
O 

C/3 

< 

z 

O l 
p -
00 

O l 

< 
Z 

< 

z 

O l 
p -

OV 
oi 
m 
P-; 
vo" 

Ov 
O l 
oi 

t t 
f i 
oi 
p -
oô  
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Appendix D 
Table 1: Gallup Refinery - Revised Ground Water Monitoring Schedule 

Sampling Location 
ID 

Sampling 
Frequency 

Collect GW 
Elevation, 

DTW, DTP 

Water Quality 
Parameters 

Analytical Suite 

Pilot Effluent Quarterly (Q) VOC/ DRO extended/GRO/BOB/COD/WQCC Metals 

NAPIS Effluent Q 
Gen Chem/VOC/SVOC(phenol)/DRO extended//GRO/WQCC 
Metals 

AL2toEP-l Q 
Major cations/major anions/VOC/SVOC (phenol)/DRO 
extended/GRO/WOCC Metals 

Influent to AL-1 Q VOC/BOD/COD/chlorides/DRO extended/GRO/pH/phenol 

Influent to AL-2 Q VOC/BOD/COD/chlorides/DRO extended/GRO/pH/phenol 

Influent to Evaporation 
Pond 1 Q 

Major cations/ major anions/pH/BOD/COD/chlorides/VOC/S VOC 
(phenol)/DRO extended/GRO/WQCC metals 

NAPI 2ndary 
Containment Q BTEX/DRO extended/GRO/WQCC Metals or check for fluids 

RW-1 Q X Measure DTW,DTP 

RW-2 Q X Measure DTW,DTP 

RW-5 Q X Measure DTW,DTP 

RW-6 Q X Measure DTW,DTP 

OW-1 (c) Q X Visual check for artesian flow conditions. 

OW-10 Q X pH , E.C., D.O., 
ORP. TemD. TDS 

Water level measurement of the Sonsela Aquifer water table. Major 
cations/anions. VOC. DRO extended. WOCC Metals. 

OW-13 
0 X 

pH , E C , D O., 
ORP, Temp, TDS 

VOC 

OW-14 
0 X 

pH , E.C., D.O., 
ORP, Temp, TDS 

VOC 

OW-29 
Q X 

pH , E C , D O., 
ORP, Temp, TDS 

VOC 

OW-30 
Q X 

pH , E.C., D O., 
ORP, Temp, TDS 

VOC 

GWM-2 Q X 
Check for Water - if water is detected report to OCD & NMED 
within 24 hours. Sample for BTEX+MTBE/GRO/DRO 
extended/major cations/anions. 

GWM-3 Q X 
Check for Water - i f water is detected report to OCD & NMED 
within 24 hours. Sample for BTEX+MTBE/GRO/DRO 
extended/maior cations/anions. 

GWM-1 
Q X 

pH , E.C., D.O., 
ORP, Temp, TDS 

Major cations/major anions/VOC/DRO extended/GRO/WQCC 
Metals 

NAPIS-1(a) 
Q X 

pH , E.C., D.O., 
ORP, Temp, TDS 

Major cations/major anions/ BTEX + 
MTBE/SVOCs/DRO/GRO/WOCC Metals 

NAPIS-2 (a) 
Q X 

pH , EC , D O., 
ORP, Temp, TDS 

Major cations/major anions/ BTEX + 
MTBE/SVOCs/DRO/GRO/WOCC Metals 

NAPIS-3(a) 
Q X 

pH , E C , D O., 
ORP, Temp, TDS 

Major cations/major anions/ BTEX + 
MTBE/SVOCs/DRO/GRO/WOCC Metals 

KA- 3 (a) 
Q X 

pH, E.C., DO., 
ORP, Temp, TDS 

Major cations/major anions/ BTEX + 
MTBE/SVOCs/DRO/GRO/WOCC Metals 

Boiler Water & 
Cooling Tower Blow 
down inlet to EP-2 

Semi Annual 
(SA) 

pH , E.C., D.O., 
ORP, Temp, TDS 

Major Cations/Anions 

Evaporation Pond 1 (b) 
SA 

pH , E.C., D.O., 
ORP. Temp, TDS 

General Chemistry/VOC/SVOC/WQCC 20.6.2.3103 
constituents/BOD/COD/E-Coli Bacteria/RCRA 8 Metals 

Evaporation Pond 2 (b) 
SA pH , E.C., D.O., 

ORP. Temp. TDS 
Same as Evaporation Pond 1 

Evaporation Pond 3 (b) 
SA pH , E.C., D.O., 

ORP. Temo. TDS 
Same as Evaporation Pond 1 



Appendix D 
Table 1: Gallup Refinery - Revised Ground Water Monitoring Schedule - Continued 

Sampling Location 
ID 

Sampling 
Frequency 

Collect GW 
Elevation, 

DTW, DTP 

Water Quality 

Parameters 
Analytical Suite 

Evaporation Pond 4 (b) 
SA 

pH , EC , D.O., 
ORP. TemD. TDS 

Same as Evaporation Pond 1 

Evaporation Pond 5 (b) 
SA 

pH , E.C., D C , 
ORP. Temp. TDS 

Same as Evaporation Pond 1 

Evaporation Pond 6 (b) 
SA 

pH, EC , D.O., 
ORP. Terno. TDS 

Same as Evaporation Pond 1 

Evaporation Pond 7 (b) 
SA pH , EC , D O., 

ORP. Terno. TDS 
Same as Evaporation Pond 1 

Evaporation Pond 8 (b) 
SA pH , E.C., D.O., 

ORP. Temp, TDS 
Same as Evaporation Pond 1 

Evaporation Pond 9A 

(b) 
SA 

pH , E C , D.O., 
ORP, Temp. TDS 

Same as Evaporation Pond 1 

Evaporation Pond 11 

(b) 
SA 

pH , E.C., D.O., 
ORP. Temp. TDS 

Same as Evaporation Pond 1 

Evaporation Pond 12A 

(b) 
SA pH , EC , D O., 

ORP. Temp. TDS 
Same as Evaporation Pond 1 

Evaporation Pond 12B 
(b) 

SA 
pH , EC , D O., 
ORP, Temp, TDS 

Same as Evaporation Pond 1 

Any temporary Pond 
containing fluid SA 

pH , E.C., 5.O., 
ORP, Temp, TDS 

Same as Evaporation Pond 1 

BW-1A Annual (A) X 
pH , E C , D C , 

ORP, Temp, TDS 
Major cations/anions, VOC/SVOC/WQCC Metals 

BW-2A A X 
pH , E C , D O., 
ORP, Temp, TDS 

Major cations/anions, VOC/SVOC/WQCC Metals 

BW-3A A X 
pH , E.C., D O., 
ORP, Temp, TDS 

Major cations/anions, VOC/SVOC/WQCC Metals 

BW-2A A X 
pH , E C , D O., 
ORP, Temp, TDS 

Major cations/anions, VOC/SVOC/WQCC Metals 

BW-2B A X 
pH , E C , D O., 
ORP, Temp, TDS 

Major cations/anions, VOC/SVOC/WQCC Metals 

BW-2C A X 
pH , E.C., D.O., 
ORP, Temp, TDS 

Major cations/anions, VOC/SVOC/WQCC Metals 

BW-3A A X 
pH , E.C., D O., 
ORP, Temp, TDS 

Major cations/anions, VOC/SVOC/WQCC Metals 

BW-3B A X 
pH , E C , D O., 
ORP, Temp, TDS 

Major cations/anions, VOC/SVOC/WQCC Metals 

BW-3C A X 
pH , E C , D.O., 
ORP, Temp, TDS 

Major cations/anions, VOC/SVOC/WQCC Metals 

Pond 2 Inlet A VOC/DRO extended/GRO/BOD/COD/TDS 

MW-1 A X pH , EC, D.O., 
ORP. Temp. TDS 

Major cations/anions, VOC/DRO extended/GRO/WQCC Metals 

MW-2 A X pH , E.C., D.O., 
ORP. Temp. TDS 

Major cations/anions, VOC/DRO extended/GRO/WQCC Metals 

MW-4 A X pH , E.C., D C , 
ORP. Temp. TDS 

Major cations/anions, VOC/DRO extended/GRO/WQCC Metals 

MW-5 A X pH, E C , D O., 
ORP. Terno. TDS 

Major cations/anions, VOC/DRO extended/GRO/WQCC Metals 

OW-11 A X pH , EC , D O., 
ORP. Temp. TDS 

Major cations/anions, VOC/SVOC/WQCC Metals 

OW-I2 A X pH , E.C., D.O., 
ORP, Temp. TDS 

VOC 

OW-50 (c) A X 
pH , E.C., D.O., 
ORP. Temp. TDS 

VOC/SVOC/WQCC Metals(Total and Dissolved), GRO/DRO/Gen 
Chem 

OW-52 (c) A X 
pH , E C , D O., 
ORP, Temp, TDS 

VOC/SVOC/WQCC Metals(Total and Dissolved), GRO/DRO/Gen 
Chem 

OW-1 (c) A X pH , E.C., D.O, 
ORP. Temp. TDS 

VOC/DRO extended/Major cations/anions/WQCC Metals 

SMW-2 A X pH , E.C., D.O., 
ORP. Temp. TDS 

Major cations/anions/VOC/DRO extended/GRO/WQCC Metals 

SMW-4 A X 
pH , E C , D O., 
ORP. Temp. TDS 

Major cations/anions/VOC/DRO extended/GRO/WQCC Metals 
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Appendix D 
Table 1: Gallup Refinery - Revised Ground Water Monitoring Schedule - Continued 

Sampling Location 
ID 

Sampling 
Frequency 

Collect GW 
Elevation, 

DTW, DTP 

Water Quality 
Parameters 

Analytical Suite 

PW-3 
Annual 

beginning in 
?009 

X 
pH , E.C, D.O., 
ORP, Temp, TDS 

VOC/SVOC/WQCC Metals/Cyanide/Nitrates 

PW-2 
Every 3 years. 

Starting in 2008 
X 

pH , E.C, D.O., 
ORP, Temp, TDS 

VOC/SVOC/WQCC Metals/Cyanide/Nitrates 

PW-4 
Every 3 years. 

Starting in 2007 
X 

pH,E.C,D.O., 
ORP, Temp, TDS 

VOC/SVOC/WQCC Metals/Cyanide/Nitrates 

Effluent from OLD 
API (storm Water 
Separator Effluent) 

Monthly flow 
rate measure­
ments to new 
API separator 

Collect monthly flow rate readings from the Old API to the New 
API Separator. If Effluent is re-routed to any other location than the 
New API Separator, NMED/OCD must be contacted to determine 
whether additional sampling and analysis is required. 

The Analyte list for EPA Method 8260 must include MTBE 

(a.) NAPIS 1, NAPIS 2, NAPIS 3: Detection of product during quarterly monitoring must comply with Section II.F.2 (twenty-four hour 
reporting) of NMED Post-Closure Care Permit 

(b.) Sample using the State of New Mexico approved analytical methods as required by 20.6.4.14 NMAC, as amended through February 16, 2006 
(use methods 9221-E and 9221-F, until EPA approves 40 CFR 136 methods. (Colilert, Colilert - 18, m-Coliblue24, membrane filter method)). 
Parameters are subject to change. 

(c.) Proposed changes as requested by Gallup Refinery. 

WQCC metals include the RCRA 8 metals, must be analyzed as totals and dissolved 

Evaporation Pond samples must be collected at the inlet where waste water flows into the evaporation ponds. 

NOTES: 

Pilot Effluent - Effluent from the Pilot Gas Station to the Aeration Lagoon 

Pond 2 Inlet - Sample collected at the inlet to Evaporation Pond 2 from Evaporation Pond 1 

NAPIS Effluent - Effluent leaving the New API Separator 

AL-2 to EP-1 - Sample collection at the inlet from Aeration Lagoon 2 to Evaporation Pond 1 (Influent location into EP-1) 

NAPIS 1 = (KA_1R); NAPIS-2 = (KA-2R), NAPIS-3 = KA-3R) - monitor wells positioned around NAPIS to detect leakage 

DO- Dissolved Oxygen; ORP - Oxygen Reduction Potential; Temp - Temperature; E.C. - Electrical or Specific Conductivity 

TDS - Total Dissolved Solids; VOCs - Volatile Organic Compounds-EPA Method 8260, must include MTBE 

SVOCs - Semi-Volatile Organic Compounds - EPA Method 8270, must include phenol 

DRO - Diesel Range Organics - EPA Method 8015B (or as modified); GRO - Gasoline Range Organics - EPA Method 8015B (or as modified) 

BTEX - Benzene, Toluene, Ethylbenzene, Xylene, plus Methyl Tertiary-Butyl Ether (MTBE) - EPA Method 8021+MTBE 

DTW - Depth to Water; DTP - Depth to Product; EP - Evaporation Pond; BW - Boundary Wells 

GWM wells - located around the aeration lagoons to detect leakage 

MW - Monitor Well; OW - Observation Well; RW - Recovery Well; PW - Raw Water Production Well 
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Appendix F 

P e 
P.O. BOX 422 • LAS CRUCES, NM 88004 

PH: 575-523-7674 
FAX: 575-523-7248 • e-mail: kingsleywh@aol.com 

regrioe GeoCooo 

March 21, 2012 

Ms. Cheryl Johnson 
Environmental Specialist 
Western Refining - Gallup Refinery 
Route 3 Box 7 
Gallup, New Mexico 87301 

Re: Stratigraphic Interpretation, Western Refining, Inc., Ciniza Refinery 
File No. 12-001 

Cheryl, 

Peregrine GeoConnect, Inc. has performed an evaluation of the wells you requested. The wells 

were studied to determine the named zones they produce water from. The wells all produce water from 

various relatively shallow aquifers that represent different depositional sequences that are below the 

property. 

As you are aware there are three basic zones that are monitored on the site. The uppermost zone 

has been locally named the Alluvial Sands Zone. This zone represents relatively young soils that are 

derived from the older formations to the south and east. These soils are primarily of fluvial (stream or 

river) deposition. The material was eroded from the Chinle Group formations forming the highlands to 

the south and east of the site and carried into the low valley where they were deposited as a result of 

intermittent fluviation. Earlier work at the site defined the sandy materials as a single large sand body and 

was locally named the Ciniza Sand. No formal naming process was given to the sands, however, reports 

from the 1980's and early 1990's refer these sands as the Ciniza Sand. Later, improved sampling 

technology allowed for more detailed stratigraphic evaluation of the materials and it was determined that 

rather than a large sand body the sands represented multiple channel deposits from intermittent stream 

development; likely generated as a result of storm water and seasonal runoff from the highlands to the 

south. The source of the material has been speculated to be from the Sonsela Sandstone in the Four Mile 

Canyon and/or Six Mile Canyon areas, although there has been no reason to study the area in detail as the 

information does not significantly impact the understanding of the conditions at the site. What 

GEOTECHNICAL INVESTIGATION • SUBSURFACE MODELING • INTERDISCIPLINARY EDUCATION 
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Appendix F 

Western Kelining Company - Gallup Kelincry Well Screen Intervals March 21,2012 
Pile 12-001 

differentiates these sands from others in the area is that they are sinuous, lenticular, and occasionally 

isolated bodies located within clays deposited in the valley area as a result of erosion of the sandstones, 

siltstones, and claystones of the Chinle Group. The sands are often buff to orange or very light red. The 

Alluvial Sands exhibit morphology and stratigraphy of recent erosional valley fill and should not be 

classified as part of the Chinle Group. Also the sands show no cementation that would be typical ofthe 

sands within the Chinle Group. One other distinguishing attribute the Alluvial Sands have is that they do 

not tend to follow the regional dip of the Chinle Group bedrock. The Chinle Group bedding at the site 

tends to dip downward northwesterly across the site at an angle of approximately ten (10) degrees. The 

Alluvial Sands tend to fan out across the valley in a relatively horizontal zone typically encountered at a 

depth of about thirty (30) feet and terminating on the order of forty five (45) to fifty (50) feet below the 

ground surface. These characteristics were used to identify the zones screened in the Alluvial Sand. 

The second zone monitored at the site is locally called the Chinle Interface Zone. This second 

zone is the interface between the upper erosional soil fill material carried into the valley as a result of 

alluviation from the highlands to the south arid the contact of the relatively unweathered Chinle Group 

sandstones, siltstones, and mudstones. The zone is distinguished by the presence of a gravelly or 

relatively clean sandy zone that lies directly on top of the relatively unweathered erosional surface ofthe 

Petrified Forest Formation within the Chinle Group. The sands and gravels form a very distinguishable 

marker bed on the relatively undisturbed shaley materials of the Petrified Forest Formation. The marker 

sands and gravels form the aquifer which lies on top of the relatively impervious shales and immediately 

below relatively impervious clays of the valley fill. As a result, the water confined in the sands and 

gravels is somewhat artesian in most wells screened in this zone. Typically the zone ranges in thickness 

from approximately eight (8) inches to about two (2) feet. It is not unusual to see the zone thin and 

become somewhat finer to the north. This zone follows the regional dip ofthe Chinle Group across the 

site (ten (10) degrees) and because of the amount of data available the depth of the top of the zone can be 

estimated using data from other site wells and borings from earlier investigations. Although easily 

identified, because of the similar densities of the alluvial clay soils above and the upper shaley materials 

ofthe Petrified Forest formation below, as well as the limited thickness ofthe zone, continuous sampling 

techniques are normally required to identify the exact zone contacts. Earlier work lumped this zone with 

the Upper Sands and although there is some evidence there could be communication between the zones, it 

is currently believed they are geomorphically distinct. 

Peregrine GeoConnect, Inc. 
2 
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Appendix F 

Western Refining Company-Gallup Refinery Well Screen Intervals March 21,2012 
file 12-001 

The third water producing zone that is monitored on the site is the Sonsela Sandstone. The 

Sonsela is a named member of the Petrified Forest Formation within the Chinle Group of Triassic Age. 

The Sonsela tends to also follow the local dip of approximately ten (10) degrees to the north-northwest. 

The member can be seen on the surface in the extreme southeast area ofthe property and south of 

Interstate 40 in both Four Mile and Six Mile Canyons. The sandstone at the site is white to very light 

brown or grey, may be massive to very thin bedded with low angle cross bedding. The sandstone is 

generally medium to coarse grained and comprised of quartz, feldspar and, in the lower portion, abundant 

mica. At this site the zone is ten (10) to twenty (20) feet in thickness and has a relatively thin shale bed 

separating the upper and lower portions of the unit. The sandstone unit is located within the Petrified 

Forest Formation of the Chinle Group and separates the Petrified Forest formation into the upper and 

lower members. When dry, the sandstone glistens in sunlight and is easily distinguished from finer and 

much thinner sandstone beds higher in the Upper Petrified Forest section. Because ofthe confining 

materials at the site above and below the sandstone, the water in the aquifer is artesian. Water in this 

aquifer is typically more artesian than the water in the Interface Zone and can aid in defining the 

production unit. The Sonsela Sandstone member is densely cemented and easily identified within the 

Petrified Forest Formation. 

Using the information provided above, historic knowledge of the area, correlations from 220 

borings and wells drilled at the site, as well as reports from earlier studies of the geologic conditions 

regionally and at the site, the following list of wells and the stratigraphic units they are monitoring 

(screened across) for water has been generated. 

| Well Identification | Stratigraphic Unit Screen Is Placed In 

BW-1A Upper Sand 
BW-1B Chinle-Alluvium Interface 
BW-1C Sonsela 
BW-2A Upper Sand 
BW-2B Chinle-Alluvium Interface 
BW-2C Sonsela 
BW-3A Upper Sand 
BW-3B Chinle-Alluvium Interface 
BW-3C Sonsela 

Peregrine GeoConnect, Inc. 
3 
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Appendix F 

Western Refining Company - Gallup Kelineiy Well Screen Intervals March 21, 2012 
File 12-001 

Well Identification | Stratigraphic Unit Screen Is Placed In 

OW-1 Sonsela 
OW-10 Sonsela 
OW-11 Sonsela 
OW-12 Sonsela 
OW-13 Sonsela 
OW-14 Chinle-Alluvium Interface 
OW-29 Chinle-Alluvium Interface 
OW-30 Chinle-Alluvium Interface 
OW-50 Chinle-Alluvium Interface 
OW-52 Chinle-Alluvium Interface 

MW-1 Sonsela 
MW-2 Sonsela 
MW-4 Sonsela 
MW-5 Sonsela 

RW-1 Chinle-Alluvium Interface 
RW-2 Chinle-Alluvium Interface 
RW-5 Chinle-Alluvium Interface 
RW-6 Chinle-Alluvium Interface 

SMW-2 Chinle-Alluvium Interface and Upper Sand 
SMW-4 Chinle-Alluvium Interface 

GWM-1 Chinle-Alluvium Interface 
GWM-2 Chinle-Alluvium Interface 
GWM-3 Chinle-Alluvium Interface 

NAPIS-1 Chinle-Alluvium Interface 
NAPIS-2 Chinle-Alluvium Interface 
NAPIS-3 Chinle-Alluvium Interface 

KA-3 Chinle-Alluvium Interface 

If you have specific questions concerning any ofthe wells or how they were interpreted please 
contact our office. We will discuss the matter to your satisfaction. 

Sincerely, 
Peregrine GeoConnect, Inc. 

William H. Kingsley, PE 

Peregrine GeoConnect, Inc. 
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Figure 1: Regional map showing the location of the Gallup Refinery (red star along 
Interstate-40, 20 miles east of the City of Gallup). 
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Figure 2: Topographic Map ofthe Gallup Refinery Site - USGS Topographical Map 
- Gallup Quadrangle (Revised 1980) 
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I HiOs and Ridges 

Figure 4: Generalized relationship of soils in the Gallup Refinery area: from 
NRCS/USDA Soil Survey of McKinley County. 
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