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STANDARD OF CARE
Annual Monitoring Report

Livingston Line — Bob McCasland
Ref. #2001-11043

The information provided in this report was collected consistent with the New Mexico Oil
Conservation Division (NMOCD) Guidelines for Remediation of Leaks, Spills and Releases
(August 13, 1993), NMOCD Unlined Surface Impoundment Closure Guidelines (February,
1993) and Environmental Plus, Inc. (EPI) Standard Operating Procedures and Quality
Assurance/Quality Control Plan. The conclusions are based on field observations and laboratory
analytical reports as presented in this report. Recommendations follow NMOCD guidance and
represent the professional opinions of EPI staff. These opinions were arrived at with currently
accepted geologic, hydrogeologic and engineering practices at this time and location. This report
was prepared or reviewed by a certified EPI professional with a background in engineering,
environmental and/or natural sciences.

This port was prepared by:

(o CB A(r/VV\L/‘\/V‘ BT Tach Rook
Dav1d P. Duncan Date
Civil Engineer

This report was reviewed by:

/// Ao ress § Wooeh oz

Iam A. Olness, P.G. Date
Hydrogeologist
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L. Background

The “Livingston Line — Bob McCasland” (Ref. #2001-11043) release site is located
approximately five (5) miles north-northeast of Eunice in Lea County, New Mexico, at an
elevation of approximately 3,427 feet above mean sea level (reference Figures I and 2). The
site is located in the northeast quarter of the southwest quarter of section 3, range 27 east,
township 21 south within the Monument Draw drainage feature. There are no residences
located within a 1,000-foot radius of the release site. An abandoned Shell Pipeline pump station
is located in the vicinity of the release (reference Figure 3).

On July 13, 2001, approximately four barrels (4-bbls) of crude oil were released from the
Livingston Ridge to Hugh four-inch (4”) diameter steel pipeline. The release covered an area of
approximately 1,600 square feet (ft%) of pipeline right-of-way and caliche road. The cause of
the release was probably a result of internal corrosion in the four-inch (4”) diameter steel
pipeline.

During initial investigative activities conducted from August 16-22, 2001, which included
advancement of seventeen (17) soil borings, it was determined groundwater, situated
approximately 30 feet below ground surface (bgs), had been impacted. On discovery of
impacted groundwater, three (3) groundwater monitoring wells (MW-1, MW-2 and MW-3)
were installed around the release area to delineate the extent and magnitude of contaminants.
Samples collected from the groundwater monitoring well network indicated groundwater was
impacted above New Mexico Water Quality Control Commission (NMWQCC) Groundwater
Standards. To further delineate the lateral extent of contamination, three (3) additional
groundwater monitoring wells (MW-4, MW-5 and MW-6) were installed at the release site.
Monitoring of the network revealed the presence of phase separated hydrocarbons (PSH) in
groundwater monitoring well MW-4. Investigative activities completed with respect to this
release helped determine groundwater impacts were likely due to historic releases associated
with the former pumping station located adjacent to the release site.

During December 2001, approximately 11,445 cubic yards of hydrocarbon-impacted soil were
excavated and stockpiled on-site. Berms were constructed around the stockpiles to prevent
runoff. Analytical results for soil samples collected from the excavation indicated presence of
contaminants remaining above New Mexico Oil Conservation Division (NMOCD) remedial
threshold limits.

Due to the presence of PSH in groundwater monitoring well MW-4, semi-monthly to monthly
visits were made to recover PSH. Contaminant concentrations in samples collected from
several monitoring wells were above NMWQCC Groundwater Standards which required a
quarterly sampling program for the groundwater monitoring network to be initiated.

To further delineate the lateral extent of contaminated groundwater impacting the site, three (3)
groundwater monitoring wells (MW-7, MW-8 and MW-9) were installed in June 2004 and two
(2) more (MW-10 and MW-11) were installed in November, 2004 (reference Figure 3). During
installation of these groundwater monitoring wells, soil samples were collected and submitted

1 Livingston Line — Bob McCasland
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to an independent laboratory for quantification of TPH (gasoline and diesel range organics) and
BTEX constituents (benzene, toluene, ethylbenzene and total xylenes). Soil samples were
submitted to an independent laboratory on June 9, 2004 (MW-7, MW-8 and MW-9) and
November 8, 2004 (MW-10 and MW-11). Total BTEX concentrations for soil samples
collected from groundwater monitoring wells MW-7, MW-10 and MW-11 were at or below
laboratory analytical method detection limits (MDL) while concentrations ranged from 348
ug/Kg in MW-9 (20’- bgs) to 5,393 pg/Kg in MW-8 (25°- bgs). Individual BTEX constituents
were below NMOCD threshold limits in all five (5) groundwater monitoring wells bore. TPH
concentrations from soil samples collected from groundwater monitoring wells MW-7, MW-10
and MW-11 were at or below laboratory analytical MDL while concentrations ranged from
67.2 ng/KG in MW-9 (25- bgs) to 346 ug/Kg in MW-9 (20’- bgs).

The groundwater monitoring well network was sampled four (4) times in 2004. BTEX
concentrations were at or below laboratory analytical MDL in some groundwater monitoring
wells MW-1, MW-3, MW-7 and MW-11), have shown a general decrease in others (MW-6
and MW-9), but are at concentrations which exceed NMWQCC Groundwater Standards in the
remaining wells. Benzene is the primary BTEX constituent whose concentration exceeds these
Standards. The other BTEX constituents (ethylbenzene, toluene and total xylene) were below
NMWQCC Groundwater Standards for the groundwater monitoring wells analyzed in 2004.

Measurement of groundwater levels during 2004 indicated water levels had increased an
average of 7.31 feet. PSH levels in impacted groundwater monitoring well MW-4 had
fluctuated with thickness ranging from 3.48 feet in January, 2004 to a sheen (i.e., present, but
not measurable) by December, 2004. Average thickness of PSH for groundwater monitoring
well MW-4 during 2004 was 0.63 feet.

11. Field Activities

The groundwater monitoring well network was sampled on four (4) separate occasions in 2005 ‘
(March 21, May 17, August 15 and November 18). Samples collected on March 21, 2005 were
submitted to an independent laboratory for the quantification of benzene, toluene,
ethylbenzene, total xylenes (BTEX) and poly-aromatic hydrocarbons (PAH). Samples collected
during the three (3) other sampling events were submitted to an independent laboratory for
quantification of BTEX constituents only (reference Table 2).

In addition to the sampling events, six (6) site visits were made (January 3, January 18,
February 1, April 21, May 5, and October 5, 2005) to recover PSH and/or obtain water levels
from the groundwater monitoring well network. The two inch (2”) diameter disposable
absorbent sock in groundwater monitoring well MW-4 was changed on January 18, April 21
and December 9, 2005.

II1. Groundwater Gradient and PSH Thickness

Prior to bailing, the monitoring wells were gauged to determine depth of groundwater and
thickness of any PSH. Measurement of groundwater elevations during 2005 indicated ground-
water levels had generally decreased an average of 1.25 vertical feet. PSH levels in impacted

2 Livingston Line — Bob McCasland
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groundwater monitoring well MW-4 had decreased from a skim (i.e., present, but not
measurable) on December 21, 2004, to a mere sheen on December 9, 2005. A summary of
groundwater elevations and PSH thickness for the groundwater monitoring system is included
in Table 1.

Based on data collected during the year 2005, groundwater flows in the southeasterly direction
(reference Figures 18, 20, 22 and 24).

I1V. PSH Recovered

During visits conducted prior to and including 2003 plus the first-half of 2004, recovery of PSH
from impacted groundwater monitoring wells was accomplished via bailing by hand.
Approximately eighty (80) gallons of PSH were collected through 2003 and approximately
thirty (30) gallons in the first-half of 2004. However, as depth of PSH started to decline in the
second-half of 2004 and all of 2005, recovery was accomplished using two inch (2”) diameter
disposable absorbent socks in impacted wells. The use of disposable absorbent socks in the
groundwater monitoring wells has made it difficult to determine an exact volume of PSH
recovered. As of December 2005, a disposable absorbent sock is in groundwater monitoring
well MW-4 only.

V. Groundwater Sampling

The groundwater monitoring well network, with exception of groundwater monitoring well
MW-4, was sampled on March 21, 2005 with samples submitted to an independent laboratory
for quantification of BTEX using EPA Method 8260b and PAH using EPA Methods 610 and
8270c (reference Tables 2 and 3). Other groundwater monitoring wells were sampled on May
17 (MW-2, MW-5, MW-6, MW-7, MW-9, MW-10 and MW-11), August 15 (MW-1 through
MW-11; exception MW-4) and November 18 (MW-2 and MW-4 through MW-11), 2005 in
accordance with Plains Pipeline, LP sample reduction program as approved by NMOCD. These
samples were submitted to an independent laboratory for quantification of BTEX constituents
only using EPA Method 8260b (reference Table 2). Groundwater monitoring well MW-4 was
sampled only once (November 18, 2005) due to the presence of phase separated hydrocarbons
(PSH) during previous quarterly sampling events.

Groundwater monitoring wells were purged a minimum of three (3) well volumes or until dry
prior to sampling utilizing dedicated or disposable sample bailers. Collected samples were
immediately placed in laboratory provided containers, put on ice and transported under chain-
of-custody protocal to an independent laboratory for analyses.

VI. Groundwater Analytical Results

Analytical results for samples collected from groundwater monitoring well MW-1 indicated
BTEX constituents concentrations were below laboratory analytical method detection limit
(MDL) for both sampling events (March 21 and August 15, 2005). Also, PAH constituent
concentrations were below laboratory analytical MDL for samples collected on March 21,
200s.

3 Livingston Line — Bob McCasland
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Analytical results for samples collected from groundwater monitoring well MW-2 indicated
total BTEX concentrations ranged from 199 pg/L to 686 pg/L . Major contributor was benzene,
whose concentrations ranged from 145 pg/L to 413 pg/L, which is above New Mexico Water
Quality Control Commission (NMWQCC) Groundwater Standard of 10 pg/L. Other BTEX
constituent (toluene, ethylbenzene and total xylenes) concentrations, while detectable, were
below NMWQCC Groundwater Standards for the four (4) sampling events. Analytical results
for PAH samples collected on March 21, 2005, showed most constituent concentrations at or
below laboratory analytical MDL. Two (2) exceptions where naphthalene (8.83 pg/L) and
phenanthrene (0.325 pg/L) whose total concentrations were below the NMWQCC
Groundwater Standard of 30 pg/L.

Analytical results for samples collected from groundwater monitoring well MW-3 were below
laboratory MDL for BTEX constituents for the August 15, 2005, annual sampling event. PAH
analyses were reported at or below laboratory analytical MDL for each respective analyte
concentration on the May 21, 2005, sampling event.

Due to presence of PSH, groundwater monitoring well MW-4 was sampled one (1) time
(November 18, 2005). Analytical results for benzene (2,620 pg/L) and total xylenes (748 pg/L)
showed concentrations above NMWQCC Groundwater Standard of 10.0 ug/L and 620 pg/L,
respectively. Toluene concentrations were below laboratory analytical MDL.

Analytical results for samples collected from groundwater monitoring well MW-5 indicated
benzene concentrations ranged from 9.7ug/L to 30.8 pg/L. The latter concentration for benzene
is above NMWQCC Groundwater Standard of 10.0 ug/L. Toluene concentrations ranged from
1.15 pg/L to 1.73 pg/L, while ethylbenzene concentrations ranged from <1.0 pg/L to 4.38
ug/L. Total xylenes concentrations were below laboratory analytical MDL on all four (4)
sampling events. Samples were collected for PAH analysis during the March 21, 2005
sampling event, but the sample bottle broke during transit.

Analytical results for samples collected from groundwater monitoring well MW-6 indicated
BTEX constituent concentrations below laboratory analytical MDL for all four (4) sampling
events. Analytical results for samples collected for PAH analysis on March 21, 2005, indicated
concentrations below laboratory analytical MDL for most constituents. The exception was
naphthalene (0.089 pg/L) whose concentration was below NMWQCC Groundwater Standard
of 30.0 pg/L.

Analytical results for samples collected from groundwater monitoring well MW-7 indicated
BTEX constituent concentrations below laboratory analytical MDL for all four (4) sampling
events. Analytical results for PAH samples collected on March 21, 2005, indicated concen-
trations below laboratory analytical MDL for most constituents. Exceptions were naphthalene
(0.448 pg/L) and phenanthrene (0.222 pg/L) whose combined concentrations are below
NMWQCC Groundwater Standard of 30.0 ug/L.

Analytical results for samples collected from groundwater monitoring well MW-8 showed
benzene concentrations ranged from 670 ug/L to 3,410 ug/LL with both concentrations above
NMWQCC Groundwater Standard of 10.0 pg/L. Toluene concentrations were below laboratory

4 Livingston Line — Bob McCasland
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analytical MDL for all four (4) sampling events. Ethylbenzene concentrations ranged from 29.9
ug/L to 452 ng/L which are below NMWQCC Groundwater Standard of 750 pg/L. Total
xylenes concentrations ranged from 16.5 ug/L to 148 ug/L, below NMWQCC Groundwater
Standard of 620 pug/L. Analytical results for PAH samples collected on March 21, 2005,
indicated concentrations below laboratory analytical MDL for most constituents. Exceptions
were naphthalene (5.7 pg/L) and phenanthrene (0.238 pg/L) whose combined concentrations
are below NMWQCC Groundwater Standard of 30.0 pg/L.

Analytical results for samples collected from groundwater monitoring well MW-9 indicated
benzene concentrations ranged from 3.99 ug/L to 22.8 pug/L with the latter concentration above
NMWQCC Groundwater Standard of 10.0 pg/L. Toluene concentrations were below laboratory
analytical MDL for all four (4) sampling events. Ethylbenzene concentrations ranged from 14.8
ug/L to 63 pg/L which are below NMWQCC Groundwater Standard of 750 ug/L. Total xylene
concentrations ranged from 30.5 pug/L to 88.3 nug/L which are below NMWQCC Groundwater
Standard of 620 ug/L. Analytical results for samples collected for PAH on March 21, 2005
showed concentrations below laboratory analytical MDL for most constituents. Exceptions
were naphthalene (1.26 pg/L) and phenanthrene (0.068 pg/L) whose combined concentrations
are below NMWQCC Groundwater Standard of 30.0 pug/L.

Analytical results for samples collected from groundwater monitoring well MW-10 indicated
benzene concentrations ranged from 791ug/L to 2,170 pg/L. Benzene concentrations for the
four (4) sampling events were above NMWQCC Groundwater Standard of 10.0 pg/L. Toluene
concentrations ranged from <1.0 ug/L to 14.4 ug/L which are below NMWQCC Groundwater
Standard of 750 pg/L. Ethylbenzene concentrations ranged from 74 pg/L to 194 ug/L with
concentrations for the four (4) sampling events below NMWQCC Groundwater Standard of
750 pg/L. Total xylene concentrations ranged from 43.7 pg/L to 154.6 pg/L,below NMWQCC
Groundwater Standard of 620 pg/L. Analytical results on samples collected for PAH on March
21, 2005, indicated most constituent concentrations below laboratory analytical MDL.
Exceptions were naphthalene (7.38 pg/L) and phenanthrene (0.654 pg/L) whose combined
concentrations are below NMWQCC Groundwater Standard of 30.0 ug/L.

Analytical results for samples collected from groundwater monitoring well MW-11 showed
BTEX constituent concentrations were below laboratory analytical MDL for the four (4)
sampling events. Analytical results samples collected for PAH on March 21, 2005, showed all
constituent concentrations below laboratory analytical MDL.

A summary of groundwater analytical results for groundwater monitoring wells MW-1 through
MW-11 is included as Table 2 and 3. Copies of laboratory analytical results for samples
collected on March 21, May 17, August 15 and November 18, 2005, are included as Appendix
A.

5 Livingston Line — Bob McCasland
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VII. Recommendations

Based on field monitoring and laboratory analytical results of samples collected during 2005 in
conjunction with data collected from previous investigations, the following recommendations
are made:

1) Continue to monitor and recover PSH, if present, from impacted groundwater
monitoring well(s) on a monthly basis. Should PSH levels increase in any impacted
groundwater monitoring well(s) or any additional well(s) indicate the presence of PSH,
the well(s) will then be monitored on a semi-monthly basis.

2) Continue to collect samples from the groundwater monitoring well network on a
quarterly basis and submit them to an independent laboratory for quantification of
BTEX constituents only (Note: Reference Table 4 for a summary of groundwater
sampling recommendations for the site). If PSH is not detected in an impacted
groundwater monitoring well(s) during a semi-monthly or monthly sampling event, the
well(s) will then be monitored on a quarterly basis.

3) Samples from groundwater monitoring wells should be analyzed for the presence of
PAH constituents on an annual basis.

4) Install one (1) additional groundwater monitoring well one hundred feet (100”)
southwest of groundwater monitoring well MW-10 (reference Figure 26).

6 Livingston Line — Bob McCasland
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TABLES



I . TABLE 1 .
Relative Groundwater Elevations and
l Phase Separated Hydrocarbon Thickness
Livingston Line - Bob McCasland - Ref #2001-11043
l hto PSH | Depth to Water Corrected Relative Phase Separaled
Monitor Well Date Gauged “""::"‘;I;" ::.;Tf“ 23’;.. Top of n::cm Topol | Groundwater Elevation |  Hy dmc:b_m
a Casing (feet) Casing ifeet) (feet)* Thickness (feet)
l MW-1 10-Jul-02 1.439.09 - IR0 1.400.59
18-Nov-02
13-Dec-02
I 24-Mar-03
15-Apr-03 .- 17.31 140178
2-May-(13
16-Jun-03
I 14-1ul-03 - 813 3400 96
3-Jul-03
22-Sep-03
I 23-0ct-03
5-Nov-03
2-Jan-4
30-Jan-04
I Mar-(4
15-Mar-(4
25-Mar-04
| 20-Apr-(4 - 35.62 140347
7-May-04 - 35.55 1,401.54
25-May-04 - 15.62 140347 -
I 10-Jun-04 - ki 140332 -
14-Jul-04 os 3490 3,404.10 .
21-Jul-04 = 34.69 3, 404.40
2-Aug-4 = 14,73 340436
l 10-Sep-0d4 5 14.24 1,404 85
14-Sep-(4 =2 3426 3,404.83
5-Oct-04 = 32.64 3.406 45
l 19-0ct-04 - 30.92 340817
2-Nov-04 . 3101 3408 08
15-Nov-04 - 30.41 3.408 68
6-Dec-04 e 3030 1.408.79
21-Dec-04 .a 30.29 1,408 80
I 17-May-05 e 340798
15-Aug-05 = 31.50 3,407.59
I 1 8-Nov-05 .- 3144 1.407.65
MW-2 10-Jul-02 143262 .- 31.31 1.401,31
18-Nov-02 ==
I 13-Dec-2
24-Mar-03
15-Apr-03 s 30,68 140194 -
l 2-May-03




TABLE 1

Relative Groundwater Elevations and

Phase Separated Hydrocarbon Thickness

Livingston Line - Bob McCasland - Ref #2001-11043

. Rélative Top of Casing Depth to PSH Depth to Watttr Corrected Relative Phase Separated
Monitor Well Date Gauged = Below Top of Below Top of Groundwater Elevation Hydrocarbon
Elevation (feet)* 2 ? L
Casing (feet) Casing (feet) (Feet)* Thickness (feet)
MW-2 16-Jun-03
(cont.) 14-Jul-03 31.70 3400492
31-Jul-03
22-Sep-03
23-0ct-03
5-Nov-03
2-Jan-04
30-Jan-04
3-Mar-04
1 5-Mar-04
25-Mar-04
20-Apr-04 - 28.20 3.404 42 -
T-May-04 28.44 340418 B
25-May-(4 28.72 3,403.90
10-Jun-04 29.14 3.403 .48
14-Jul-04 27.73 340489
21-Jul-04 - 27.71 3.404.91
2-Aug-04 27.96 3.404.66 -
10-5ep-04 - 2752 340510 ==
14-Sep-04 - 27:51 340511 ES
5-0ct-04 24.25 3.408.37
19-Oct-04 -~ 23:12 3.400.50
2-Now-04 -- 23.22 3.400.40
15-Nov-04 -- 23.50 340912
6-Dec-04 -- 23.63 3.408.99
21-Dec-04 23.63 3,408.99 -
i) i

21-Mar-05

17-May-05

Vet

15-Aug-05

18-Nov-05

340818

3.407.84
3.407.44

3.407.55

MW-3

10-Jul-02
1 8-Now-02
13-Dec-02
24-Mar-03
|5-Apr-03
2-May-03
16-Jun-03
14-Jul-03
3-Jul-03
22-Sep-03
23-O¢t-03
5-Nov-03

2-Jan-04
30-Jan-04
3-Mar-04
15-Mar-04
25-Mar-04
20-Apr-04
7-May-04

343361 ==

32,95

29,17

29,55

3.399.13

340147

3,400.66

340444
3.404.06




TABLE 1

Relative Groundwater Elevations and

Phase Separated Hydrocarbon Thickness

Livingston Line - Bob McCasland - Ref #2001-11043

Relative Top of Casing Depth to PSH | Depth to Water Corrected Rr!ativ? Phase Separated
Maonitor Well Date Gauged Elevation (feet)* Below Top of Below Top of | Groundwater Elevation Hydrocarbon
Casing (feet) Casing (feet) (feet)* Thickness (feet)
MW-3 25-May-04 - 29.80 3,403.81 --
{cont.) 10-Jun-04 30012 3.403.49
14-Jul-04 - 28.33 3.405.28
21-Jul-04 - 28.59 3.405.02
2-Aug-04 e 2B.BS 340476
10-Sep-04 - 28.35 3.405.26 -=
14-Sep-04 28.45 3.405.16
5-Oct-04 -- 25.00 3.408.61
19-Oct-04 - 23.24 341037 —
2-Nov-04 -- 23.29 341032 S
15-Nov-04 - 24.10 3.400.51
6-Dec-04 -- 24.33 3.400.28
21-Dec-04 -- 24.39 340022 =

21-Mar-05§
17-May-03 .- 25.82 3,407.79
15-Aug-05 o .06 3,407.55
18-Nov-05 - - 26,26 3.407.35 - -
MW-4 10-Jul-02 3.432.35 30,70 3095 3.401.63 0.25
1B-Nov-(12 29.28 2995 3.403.00 067
13-Dec-02 20.75 30.99 340248 1.24
24-Mar-03 30.56 3103 3.401,74 0.47
15-Apr-03 30.55 31.05 340175 0.50
2-May-03 30.71 30,94 3.401.62 0.23
16-Jun-03 31.09 3118 3.401.25 0.09
14-Jul-03 3150 3181 3,400,82 0.31
31-Jul-03 31.49 31.80 3.400.83 0.31
22-Sep-03 32.05 32.07 3.400.30 002
23-Oct-03 32.03 33.07 3.400,22 1.04
3-Nov-03 32,10 34.65 340100 2.55
2-lan-04 31.82 35.30 3.400.18 3.48
30-Jan-04 32,20 34.20 3.399 95 200
3-Mar-04 32.19 34.21 31,399 94 P40 %)
15-Mar-04 3215 3387 3.400.03 1.72
25-Mar-04 32,14 33.87 3,400.04 1.73
20-Apr-04 27.20 27.86 3.405 08 (.66
7-May-(4 27.89 28.63 3,404 39 0.74
25-May-04 28.55 28.78 3,403.78 0.23
10-Jun-(4 28.80 218.84 3.403.55 (.04
14-Jul-04 Skim 26.88 3.405.47 Skim
21-Jul-D4 Skim 27.67 3.404 68 Skim
2-Aup-04 Skim 27:28 3.405.07 Skim
10-Sep-04 Skim 27.25 3,405,100 Skim
14-Sep-04 Skim 27.15 3,408.20 Skim
5-Oct-04 Skim 23.20 3.400.15 Skim
19-0ct-04 Skim 22.00 3.410.35 Skim
2-Nov-(d Skim 22.29 3.410.06 Skim
15-Nov-04 Skim 22.95 3.409.40 Skim
6-Dec-04 Skim 23.19 3,400.16 Skim
21-Dec-0d Skim 2321 340014 Skim
Ja 408.79 . NA




. TABLE 1 .

Relative Groundwater Elevations and
Phase Separated Hydrocarbon Thickness

Livingston Line - Bob McCasland - Ref #2001-11043

Rélative Top of Casing Depth to PSH | Depth to Water Corrected Relative Phase Separated
Muonitor Well Date Gauged Elevation (feety* Below Top of Below Topof | Groundwater Elevation Hydrocarbon
Casing (feet) (Feet)* Thickness (feet)
MW-4 8-Jan- 34 -~ NA
(cont.) Feb-05 NA
21-Mar-05
17-May-05 3.407.67
15-Aug-05 Sheen 24.98 3,407.37
18-Nov-035 Sheen 25.04 3,407.31
MW-5 10-Jul-02 3.429.63 .- 27.16 340247 --
18-Nov-12
13-Dec-02
24-Mar-03
15-Apr-03 -- 27.79 3.401.84
2-May-03
16-Jun-03
14-Jul-03 - 28.79 340084 ==
31-Jul-03
22-Sep-03
23-0ct-03
5-Nov-03
2-Jan-04
3(-Jan-04
3-Mar-04
15-Mar-04
25-Mar-04
20-Apr-04 23.73 3,405.90 ==
T-May-04 2495 3.404.88 .-
25-May-04 2532 3.404.31
10-Jun-04 -- 25.66 3.403.97 ==
14-Jul-04 - 23.33 3.406.30 -=
21-Jul-04 -- 24,30 3.405.33 -
2-Aug-04 -- 23,88 3,405.75 ==
10-Sep-04 23.54 3.406.05 5]
14-Sep-04 23.88 3.405.75 --
5-0ci-04 17.86 341177 ==
19-Oet-04 17.50 341213 -=
2-Nov-04 17.52 341211 =
15-Nov-04 - 19.54 3410.09
6-Dec-04 20.04 3.409.59 - -
21-Dec-04 - 20,17 3.409.46 - <
El—Malr-ﬂﬁ
17-May-05
15-Aug-05




. TABLE 1 .

Relative Groundwater Elevations and
Phase Separated Hydrocarbon Thickness

Livingston Line - Bob McCasland - Ref #2001-11043

. Relative Top of Casing Depth to PSH | Depth to Water Corrected Relatiu: Phase Separated
Monitor Well Date Ganged Elevation (feet)* Doluw Top of Below Top of Groundwater Elevation Hydrocarbon
Casing (feet) Casing (feet) (feet)* Thickness (feet)
MW-5(cont,) 18-Nov-05 -- 22,20 3.407.43
MW-6 10-Jul-02 3.429.30 - 27.16 340214
18-Nov-02
13-Dec-02
24-Mar-03
15-Apr-03 27.93 3.401.37
2-May-113
16-Jun-03
14-Tul-03 -~ 28.90 3,400.40 -
31-Jul-03
22-Sep-03
23-0ct-03
5-Nov-03
2-Jan-04
30-Jan-04
3-Mar-04
15-Mar-04
25-Mar-04
20-Apr-04 =5F 23.65 3.405.65 ==
7-May-04 -- 24.72 3,404.58 --
25-May-(4 - 25.30 3.404.00
10-Jun-04 25.75 3.403.55
14-Jul-04 23.15 340615
21-Jul-04 2441 3,404 .89
2-Aug-04 - 23.78 340552
10-Sep-04 - 23.86 340544
14-Sep-04 24.10 3.405.20 -
5-Oct-04 -- 16.96 341234 -=
19-0ct-04 - 16.84 341246 -
2-Noy-04 16.86 341244 =
15-Nov-04 -- 1933 340097 --
6-Dec-04 19.77 3,409,53 -
19.98 3 32 =
3.407.78
17-May-05 21.77 3.407.53
15 3,407.39 -
18-Noy-085 3.407.05 - .F
MW-7 10-Jul-02 3.431.37
1 B-Nowv-02
13-Dec-02
24-Mar-(13
1 5-Apr-03
2-May-(13
16-Jun-03
14-Jul-03
31-Jul-03
22-Sep-03
23-0ct-03
5-Nov-03
2-Jan-04




. TABLE 1 .

Relative Groundwater Elevations and
Phase Separated Hydrocarbon Thickness

Livingston Line - Bob McCasland - Ref #2001-11043

. Relative Topof Casing Depth to PSH | Depth to Water Corrected Relnlive;- Phase Separated
Monitor Well Date Gauged Elevation (fee)* Below Top n.f Below Top of Groundwater Elevation Hydrocarbon
Casing (feet) Casing (Teet) (feet)* Thickness (feet)
MW-7 A0-Jan-04
(cont,) 3-Mar-04
15-Mar-04
25-Mar-04
20-Apr-04
T-May-04
25-May-04
10-Jun-04 - TS 3.404.22
14-Jul-(M -- 25.69 3.405.68
21-Jul-04 -- 25.03 3.405 .44
2-Aug-d - - 26,10 3.405.27
10-5ep-04 25.73 3.405.64
14-Sep-04 -~ 25.75 3.405.62
5-Oct-04 -- 22.65 340872
19-Oct-04 -~ 21.55 3.400.82
2-Nov-04 -- 21.58 340979
15-Nov-04 -- 21.68 3.400,69
6-Dec-04 - 21.80 3.400.57
21-Dec-04 21.43 3.400.94
3.408.88
: =13 3,408.07
18-Nov-035 3.408.19 - -
MW-8 10-Jul-02 3.431.07
18-Nov-02
13-Dec-02
24-Mar-03
15-Apr-03
2-May-03
16-Jun-03
14-Jul-03
31-Jul-03
22-8ep-03
23-0ct-03
5-Nov-03
2-Jan-04
A0-Jan-04
3-Mar-04
15-Mar-04
25-Mar-04
20-Apr-04
T-May-04
25-May-04
10-Jun-04 752 3.403.55 o
14-Jul-04 25.69 3.405.38 ==
21-Jul-04 2546 340561 -
2-Aug-04 23.88 3.405.19
10-Sep-04 25.35 3.405.72 =
14-Sep-04 2551 3.405.56




TABLE 1

Relative Groundwater Elevations and
Phase Separated Hydrocarbon Thickness

Livingston Line - Bob McCasland - Ref #2001-11043

. Relative Top of Casing Depth to PSH | Depth to Water Corrected Relative Phase Separated
Monitor Well Date Gauged Elevation (feet)* Below Top of Below Top of | Groundwater Elevation Hydrocarhon
Casing (feet) Casing (feet) (feet)* Thickness {feet)
MW-8 5-Oct-(4 -- 20.30 341077
(cont.) 19-Oct-04 -- 19.44 341163
2-Nov-04 - 19.46 341161 e
15-Nov-04 21.07 341000 ==
6-Dec-04 - 21.48 3.400.59 - =

17-May-05
15-Aug

18-Nov-035

21.58

3.407.91
3.407.66

3.407.52

21-Mar-05

10-Jul-02
1 B-Noy-02
13-Dec-02
24-Mar-03
15-Apr-03
2-May-(3
16-Jun-03
14-Jul-03
Al-Jul-03
22-8ep-03
23-0ct-03
5-Noy-03
2-Jan-04
30-Jan-04
3-Mar-04
15-Mar-04
25-Mar-04
20-Apr-04
7-May-04
25-May-04
10-Tun-04
14-Jul-04
21-Jul-04
2-Aug-04
10-Sep-04
14-Sep-04
5-0Oc1-04
19-Oct-04
2-Noy-04
15-Nov-04
6-Dec-(4
21-Dec-04

5-May-
17-May-035
15-Aug-05

342979

Screen Filled With Mud

24.02
2384
24.77
24.21
24.27
15.51
16.54
16.57
19.53
20.02
20.36

340577
340595
340502
3,405 58
3,405 52
3.414.28
341325
3.413.22
341026
3.409.77
3,409.43

3,408.10

3.407.56
3.407.49




TABLE 1

Relative Groundwater Elevations and

Phase Separated Hydrocarbon Thickness

Livingston Line - Bob McCasland - Ref #2001-11043

Monitor Well

Date Gauged

MW-9
(cont.)

ai

1 8-Nov-05

Relative Top of Casing
Elevation (feet)*

Depth to PSH
Below Top of
Casing (leet)

Depth to Water
Below Top of
Casing (feet)

Corrected Relative
Groundwater Elevation
(Feel)*

Phase Separated
Hydrocarbon
Thickness (feet)

340711

MW-10

10-Jul-02
1 B-Nov-02
13-Dec-(2
24-Mar-03
15-Apr-03
2-May-03
16-Jun-03
14-Jul-03
31-Jul-03
22-8ep-03
23-0ct-03
5-Nov-03
2-Jan-04
A0-Jan-04
3-Mar-04
L5-Mar-04
25-Mar-04
20-Apr-04
T-May-04
25-May-04
10-Jun-04
14-Jul-04
21-Jul-04
2-Aug-04
10-Sep-04
14-Sep-04
5-Oet-04
19-Oet-04
2-Nov-(4
1 5-Noy-04
t-Dec-04
21-Dec-04

17-May-05
15-Aug-05

18-Nov-05

3.429.49

21.81
21.93

22.22

3409 88
340954
3.409.36

3.408.13

7.8
3,407.68
3.407.56

3.407.27

MW-11

10-Jul-02
18-Nov-02
13-Dec-02
24-Mar-03
15-Apr-03
2-May-03
16-Jun-03
14-Jul-03
31-Jul-03
22-Sep-03
23-0ct-03
5-Noy-03

342832




TABLE 1

Relative Groundwater Elevations and

Phase Separated Hydrocarbon Thickness

Livingston Line - Bob McCasland - Ref #2001-11043

Relative Top of Casing

iVl Elevation (Feet)*

Date Gauged

Depth to PSH
Below Top of
Cuasing (feet)

Depth to Water
Below Top of
Casing (feet)

Corrected Relative
Groundwater Elevation
(feet)*

Phase Separated
Hydrocarbon
Thickness (feet)

MW-11
(cont.)

2 Jan-04
30-dun-04
J-Mar-(4
15-Mar-(M
25-Mar-04
20-Apr-04
T-May-(4
25-May-(4
10-Jun-04
14-Jul-04
21-Jul-04
2-Aug-(4
10-Sep-(4
14-Sep-(4
5-0ct-04
19-0¢t-04
2-Nov-04
15-Nov-04
G-Dec-0d4
21-Dec-04

21-Mar-05

17-May-05

18.26
18.67

20,87

15-Aug-08 3 20,95 3.407.37
oS Tl = ;
| 8-Nov-05§ 21.31 3.407.01

1.410.06
31.409.65
Y400 39

3,407,458

* = Wells are referenced to the TOC of groundwater monitoring well MW-2 (se1 o elevation 3.432.62 feer)

--= Not Delecied

Blank Cell = Well was nol gauged

NS = Not Surveyed

Gray-highlighted Cells =Current year data
Yellow-highlighted Cells = Groundwater sampling events
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TABLE 3

Summary of Groundwater Poly-Aromatic Hydrocarbons (PAH) Analytical Results

Livingston Line - Bob McCasland

Reference #2001 - 11043

Monitor Well Napthalene Acenapthene Flourene Phenanthrene | Anthracene | Fluoranthene Pyrene Benzofal- Chrysene Benzo[b]- Benzoljk]- Indeno[1,2,3-cdly Dibenz[a.h]- Benzo[g,h.i]-
Location Date anthracene fluoranthene | fluoranthene pyrene anthracene perylene
(ug/L} (ng/L) {pg/L) {(pg/L) (ng/l) (pg/L) (pg/L) (ug/L) (ng/L) (pg/L) (ug/L) (ug/h.) (ug/L) (pg/l)
Test Well #1 22-Aug-01 35.8 0.305 0.95 1.67 0.071 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Test Well #2 20-Aug-01 6.5 1.31 8.72 19.9 1.34 0.611 0.644 <0.5 2.74 <0.5 <0.5 <0.5 <05 <0.5
MW-1 13-Sep-01 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
24-Jan-02 NOT ANALYZED
12-Apr-02 NOT ANALYZED
10-Jul-02 NOT ANALYZED
15-Apr-03 NOT ANALYZED
14-Jul-03 NOT ANALYZED
20-Apr-04 NOT ANALYZED
14-Jul-04 <0.05 <0.05 <0.05 <0.05 ] <0.05 | <0.05 | <0.05 | <0.05 ] <0.05 | <0.05 <0.05 <0.05 <0.05 <0.05
14-Sep-04 NOT ANALYZED
NOT ANALYZED
L <005 <005 }i:7 <005
Ll - NOFANALYZED - -
NOTANALYZED. "~
"NOT ANALYZED -
MW-2 24-Jan-02 NOT ANALYZED
12-Apr-02 NOT ANALYZED
10-Jul-02 NOT ANALYZED
15-Apr-03 NOT ANALYZED
14-Jul-03 NOT ANALYZED
20-Apr-04 NOT ANALYZED
14-Jul-04 13.3 <0.05 0.061 0.497 | <0.05 ] <0.05 ] <0.05 | <0.05 | <0.05 ] <0.05 <0.05 <0.05 <0.05 <0.05
14-Sep-04 NOT ANALYZED
NOT ANALYZED
05 1 <0057 [
TANALYZED . ...
B - S . T 7 NOTANALYZED . ;.
L - S S oo - =t - NOTANALYZED -
MW-3 13-Sep-01 <5 <5 <5 <5 | <5 | <5 | <5 | <5 |
24-Jan-02 NOT ANALYZED
12-Apr-02 NOT ANALYZED
10-Jul-02 NOT ANALYZED
15-Apr-03 NOT ANALYZED
14-Jul-03 NOT ANALYZED
20-Apr-04 NOT ANALYZED
14-Jul-04 CONTAINER BROKEN IN TRANSIT
14-Sep-04 <0.05 <0.05 <0.05 <0.05 | <0.05 [ <0.05 | <0.05 | <0.05 | <0.05 | <0.05 <0.05 <0.05 <0.05 <0.05
21-Dec-04 NOT ANALYZED
1-Mar-05 005~ <00
MW-4 24-Jan-02 NOT SAMPLED DUE TO THE PRESENCE OF PHASE SEPARATED HY DROCARBONS
12-Apr-02 NOT ANALYZED
10-Jul-02 NOT SAMPLED DUE TO THE PRESENCE OF PHASE SEPARATED HYDROCARBONS
15-Apr-03 NOT SAMPLED DUE TO THE PRESENCE OF PHASE SEPARATED HYDROCARBONS
14-Jul-03 NOT SAMPLED DUE TO THE PRESENCE OF PHASE SEPARATED HYDROCARBONS
20-Apr-04 NOT ANALYZED
14-Jul-04 NOT SAMPLED DUE TO THE PRESENCE OF PHASE SEPARATED HYDROCARBONS
14-Sep-04 NOT SAMPLED DUE TO THE PRESENCE OF PHASE SEPARATED HYDROCARBONS
21-Dec-04 NOT ANALYZED
IVGr0S CE OF HYDROCARBONS. -
MW-5 13-Sep-01 49 | | | | | | <5 <5 <5 <5
24-Jan-02 NOT ANALYZED
12-Apr-02 NOT ANALYZED
10-Jul-02 NOT ANALYZED
15-Apr-03 NOT ANALYZED
14-Jul-03 NOT ANALYZED
20-Apr-04 NOT ANALYZED
14-Jul-04 CONTAINER BROKE IN TRANSIT
14-Sep-04 <0.05 <0.05 <0.05 <0.05 | <0.05 | <005 | <005 | <005 ] <0.05 | <0.05 <0.05 <0.05 <0.05 <0.05




TABLE 3

Summary of Groundwater Poly-Aromatic Hydrocarbons (PAH) Analytical Results

Livingston Line - Bob McCasland

Reference #2001 - 11043

Monitor Well Napthalene | Acenapthylene| Acenapthene Flourene Phenanthrene | Anthracene | Fluoranthene Pyrene Benzo[al- Chrysene Benzo[bl- Benzoljk]- Benzo[a]- [Indenoll,2,3-cdly Dibenz[a;h]- Benzo[g,h.i}-
Location Date anthracene fluoranthene | fluoranthene pyrene pyrene anthracene perylene
(pg/L) (pg/L) (pg/L) (pg/L) (ng/L) (ng/1.) (pg/L) (ug/L) (pg/L) (pg/L) (ug/l) (pg/L) (pg/L) (pg/L) (pg/L) (pg/l)
MW-5 21-Dec-04 NOT ANALYZED
(cont.) o 2=Mar05 CONTAINER BROKE INTRANSIT *. -

| 18 Nov=0Ss f. o

MW-6 24-Jan-02 NOT ANALYZED
12-Apr-02 NOT ANALYZED
10-Jul-02 NOT ANALYZED
15-Apr-03 NOT ANALYZED
14-Jul-03 NOT ANALYZED
20-Apr-04 NOT ANALYZED
14-Jul-04 1.22 | <005 | <0.05 <0.05 ] 0.085 <0.05 | <0.05 | <0.05 | <0.05 <0.05 ] <0.05 <0.05 ] <0.05 ] <0.05 | <0.05 <0.05
14-Sep-04 NOT ANALYZED
NOT ANALYZED
4 1 T <005
15-Aug05 1" S . - e
L 18-Nov-054 s R . : - N ) - AN
MW-7 14-Jul-04 | <0.05 | 0.293 <0.05 | <0.05 | <0.05 | <0.05 <0.05 | <0.05 <0.05 | <0.05 |
14-Sep-04 NOT ANALYZED
21-Dec-04 NOT ANALYZED
~ 21-Mag! 1 s <3
L L 5 N . 'NOT ANALYZED' "
MW-8 14-Jul-04 4.94 | 1.43 <0.05 | <0.05 | <0.05 | <0.05
14-Sep-04 NOT ANALYZED
21-Dec-04
MW-9 14-Jul-04 7.98 | | <0.05 <0.05
14-Sep-04 NOT ANALYZED
NOT ANALYZED
.05+ | =R005T
NOT ANALYZED:-
MW-10 NOT ANALYZED
R SRR T
MW-11

Red =Bolded values are at or exceed NMOCD and/or NMWQCC Remediation Threshold Limits

- - = Parameter was not analyzed

Gray-highlighted cells indicate current year data




TABLE 4

Summary of Groundwater Sampling Recommendations

Plains Pipeline, LP

Livingston Line - Bob McCasland (Ref. #2001-11043)

Monitoring | Eight Quarters Below ™ Sa;n[()ilmg SCh;‘ii“le s Nofos
Well | NMWQCC Standards| _ n r t
Quarter | Quarter | Quarter | Quarter

MW-1 Yes X BTEX (quarterly);PAH
(annually)

MW-2 No X X X X BTEX (quarterly); PAH
(annually)

MW-3 Yes X BTEX and PAH
(annually)
PSH Impacted (Check
monthly)

MW Ne X X X X BTEX (quarterly)
PAH ( annually)

MW-5 No X X x X BTEX (quarterly); PAH
(annually)

MW-6 No X X X < BTEX (quarterly);PAH
(annually)

MW-7 No X X x % BTEX (quarterly);PAH
(annually)

MW-§ No X X X X BTEX (quarterly);PAH
(annually)

MW-9 No X X X X BTEX (quarterly);PAH
(annually)

MW-10 No X % X < BTEX (quarterly);PAH
(annually)

MW-11 No X X X X BTEX (quarterly);PAH
(annually)
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APPENDIX A
LABORATORY ANALYTICAL RESULTS
AND

CHAIN-OF-CUSTODY FORMS
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Sample Analysis Case Narrative

Client:_Environmental Plus, Inc. Project 1D: 2003-11043

Attn: lain Olness

for Sample #'s: 164980 thru 164989

Analyzed by AnalySys, Inc.
Final Review Date: 4/20/2005 By:

/(/)(/ .
Case Narrative: e_,/.//

The recovery of m,p-Xylenes in the Matrix Spikes (MS and/or MSD) for the
analytical batch that contained sample #’s 164980 thru 164984 and 164986 thru
164989 was outside normal laboratory acceptance criteria due to matrix effects in
the randomly selected spiked sample. The Laboratory Control Sample (I.CS) run
with this batch met recovery criteria for m,p-Xylenes indicating the analytical
method was operating correctly and in control. When viewed within the context of

the passing LCS data, this deviation in spike recovery should have minimal impact
on data usability.

(D. Wagner)

The spike recoveries and/or precisions of several PAH compounds for the analytical
batch that contained sample #’s 164980 thru 164985 and 164987 thru 164989
were outside normal laboratory acceptance criteria due to matrix effects in the
randomly selected spiked sample. The Laboratory Control Sample (LCS) run with
this batch met recovery criteria for each compound indicating the analytical method
was operating correctly and in control. When viewed within the context of the
passing LCS data, these deviations in spike recoveries and precisions should have
minimal impact on data usability.
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PLAINS
ALL AMERICAN

March 30, 2005

Mr. Ed Martin v

New Mexico Oil Conservation Division
Environmental Bureau

1220 South St. Francis Drive

Santa Fe, New Mexico 87505

Re: Plains All American — Annual Monitoring Reports
4 Sites in Lea County, New Mexico

Dear Mr. Martin:

Plains All American is an operator of crude oil pipelines and terminal facilities in the state of New
Mexico. Plains All American actively monitors certain historical release sites exhibiting
groundwater impacts, consistent with assessments and work plans developed in consultation with
the New Mexico Oil Conservation Division (NMOCD). In accordance with the rules and
regulations of the NMOCD, Plains All American hereby submits our Annual Monitoring reports for
the following sites:

8" Moore to Jal #1 Section 16, Township 17 South, Range 37 East, Lea County

8" Moore to Jal #2 Section 16, Township 17 South, Range 37 East, Lea County
Lovington Deep 6” Section 6, Township 17 South, Range 36 East, Lea County
Livingston Line B. McCasland Section 3, Township 21 South, Range 37 East, Lea County

EPI prepared these documents and has vouched for their accuracy and completeness, and on
behalf of Plains All American, | have personally reviewed the documents and interviewed EPI in
order to verify the accuracy and completeness of these documents. It is based upon these
inquiries and reviews that Plains All American submits the enclosed Annual Monitoring Reports’
for the above 4 facilities.

If you have any questions or require further information, please contact me at (505) 441-0965.
Sincerely,

C—W‘&A_&Qw@mﬁx

Camille Reynolds
Remediation Coordinator
Plains All American

CC: Larry Johnson, NMOCD, Hobbs, NM

Enclosures

53112 West Highway 82 e Lovington, NM 88260 e (505) 396-3341



ENVIROND@NTAL PLus, INC. A&%B@m

STATE APPROVED LAND FARM AND ENVIRONMENTAL SERVICES
29 March 2005

Mr. Ed Martin

NM Energy, Minerals, and Natural Resources Department

New Mexico Oil Conservation Division — Environmental Bureau
1220 South St. Francis Drive

Santa Fe, NM 87505

Re: Annual Monitoring Report
Plains All American Pipeline, L.P. Livingston Line — Bob McCasland (Ref. #2001-11043)
UL-K, Section 3, T21S, R37E, Lea County, New Mexico

Dear Mr. Martin:

Environmental Plus, Inc. (EPI), on behalf of Ms. Camille Reynolds, Plains All American
Pipeline, L.P. (Plains), submits for your consideration this Annual Monitoring Report for the
above-referenced site. Based on data collected during the past year, Plains recommends reducing
site monitoring for, and recovery of, phase-separated hydrocarbons (PSH) to a monthly basis. In
addition, Plains recommends the collection of groundwater level data in the groundwater
monitoring wells not impacted with PSH on a monthly basis and continued quarterly sampling of
theses groundwater monitoring wells.

Should you have any questions or comments please feel free to contact me at (505) 394-3481.
Ms. Reynolds may be contacted through Plains’ Lovington office at (505) 396-3341. All official
correspondence should be addressed to:

Ms. Camille Reynolds

Plains All American Pipeline, L.P.
P.O. Box 3119

Midland, Texas 79702-3119

Sincerely,

ENVIRONMENTAL PLUS, INC.

oo,

lain Olness, P.G.
Hydrogeologist

cc:  Larry W. Johnson, NMOCD - Hobbs District Office
Camille Reynolds, Plains All American Pipeline, L.P. — Lovington
Jeff Dann, Plains All American Pipeline, L.P. — Houston
File
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