


































































































SWMU Assessment Report for the LC-38 Diesel Spill on WSMR

overbank deposits close to the stream. The silts and clay deposits likely represent finer
overbank sediments deposited increasingly farther away from the fluvial source. The
vertically intermixed nature of the sands, silts, and clays shows the meandering nature of
the fluvial system over time.

C) Clay Facies
The clay facies, from approximately 60 ft to 82 ft bgs, consists of a lean, hard, dry clay
with very minor well-sorted, fine-grained sand and silt lenses. The clay was potentially
deposited as oxbow lake deposits or back flood plain deposits from crevasse splay during
flood stage.

D) Intermixed Facies
This intermixed facies, from approximately 33 ft to 60 ft bgs, consists of well-sorted fine-
grained sand deposits with major discontinuous silt and clay lenses. As described in the
intermixed facies above, this facies is likely the result of a meandering fluvial system.

E) Sand Facies
The sand facies, from the surface to approximately 33 ft bgs, is dominated by well-sorted,
fine-grained quartzose sand. Minor medium-grained sands and trace silt are present in this
unit. Very minor discontinuous silt, clay, and caliche lenses are present. This facies likely
shows the transition from fluvial deposition to eolian deposition.

4.2.2  Site Specific Hydrogeology

Prior to sampling monitoring wells, the water level was measured to the nearest 0.01 ft with an
electronic water level indicator. Water levels in the monitoring wells were measured from a
mark at the top of the casing (north side of the casing). The water level indicator probe was
decontaminated prior to and after use by rinsing with water meeting requirements of ASTM
Type Il reagent water. Table 4-8 lists all depth to water measurements including surveyed
(relative) elevation of brass cap and top of casing. A three-point problem, indicating ground-
water flow direction, has been completed and overlays the LC-38 monitoring wells on Figure
4-3 (on following page). Based on the January 2004 depth to water (DTW) measurements and
ground-water elevation, the ground-water flow direction is to S45°E. The ground-water
gradient across the site is calculated to be 0.001.

Table 4-8. Depth to Water Measurements.

! 1, s T L Groundwater

W lllD i TOC]‘]:I:VM'”“ ‘ Brass(l(;?ip ’fle;'atl’o n SEOCHE T | (;I:)iiT:Y Bzci)?M) Elevation (Relative) .
. WellLD. .}.° &Rg\awd | (Relative) ) o) ) { (January 2 " Ganuary 2004)
SR e e 1 B e
MW-001 1,002.57 1,000 2.57 232.57 767.43
MW-002 1,006.34 1,003.92 2.42 237.08 766.84
MW-003 1,006.95 1,003.56 2.39 236.79 766.77
MW-004 1,005.73 1,003.37 2.36 236.54 766.83

TOC Top of Casing.

DTW Depth to Water.

LOC Length of Casing.
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Figure 4-3. Ground Water Flow Direction (three-point problem).

4.2.3  Soil Data Chemical Analysis

Laboratory analytical results for the soil sample collection and analysis for VOCs and SVOCs are
included in Appendix D. Results are tabulated (detects and non-detects) and compared to each
analytes NMED Soil Screening Level (SSL) or NMED TPH Screening Guideline. TPH DRO
results are shown in Table 4-9 (on following page). For analytes having no NMED SSL, an

EPA Human Health Screening Level is used. A discussion of contaminant detections follows in
this section. Nature and extent of contamination is discussed in Section 4.3.
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Table 4-9. SWMU Assessment TPH DRO.

Sample Identification

‘0il Range Organics mg/kg

November 2003 Digsel Range Organics mg/kg
NMED Screening Level 880
LC38-DSPL-SB-001-84.0-84.5 110 U 27
LC38-DSPL-SB-001-99.0-99.5 120 §] 29 U L
LC38-DSPL-SB-002-6.0 110 U 28 U
LC38-DSPL-SB-002-17.0 120 U 31 U
LC38-DSPL-$B-002-27.0-27.5 100 U 26 U
LC38-DSPL-SB-002-39.5-40.0 110 U 28 U
LC38-DSPL-SB-102-39.5-40.0 110 U 28 U
LC38-DSPL-SB-002-49.5-50.0 120 4] 31 U
LC38-DSPL-SB-002-59,5-60.0. 110 U 27 U
LC38DSPLSB-003-65.7-66.8 i 740 110000 D
LC38-DSPL-SB-002-70.0-70.5 120 U 31 U
LC38-DSPL-SB-102-70.0-70.5 120 U 31 U
LC38-DSPL-SB-002-74.5-75.0 120 U 30 U
LC38-DSPL-SB-002-78.0-78.5 110 U 27 U
LC38-DSPL-SB-002-86.5-87.0 110 U 140
LC38-DSPL-SB-002-91.0-91.5 100 U 26 U
LC38-DSPL-SB-002-95.0-95.5 100 U 26 U
LC38-DSPL-SB-002-99.0-99.5 110 U 26 U
LC38-DSPL-SB-003-1.5-1.8 100 U 26 U
LC38-DSPL-SB-003-10.0-10.5 120 U 30 U
LC38-DSPL-SB-003-20.0-20.5 120 U 29 U
LC38-DSPL-SB-003-30.0-30.5 110 U 27 U
LC38-DSPL-SB-003-40.0-40.5 110 U 29 U
LC38-DSPL-SB-003-50.0-50.5 100 U 26 U
LC38-DSPL-SB-003-60.0-60.5 120 U 30 U
LC38DSPL-SB<003-66.-66.5 2800 4] 110000 D
LC38-DSPL-SB-003-67.0-67.5 120 U 170
LC38-DSPL-SB-003-78.0-78.5 120 U 76
LC38-DSPL-SB-003-84.0-84.5 110 U 28 §]
LC38-DSPL-SB-003-88.0-88.5 110 §] 28 U
LC38-DSPL-SB-003-94.0-94.5 110 ] 28 U
LC38-DSPL-SB-003-98.5-99.0 110 U 27 U |
LC38-DSPL-SB-004-6.0-6.5 110 U 59
LC38-DSPL-SB-004-14.0-14.2 110 U 28 U
LC38-DSPL-SB-004-20.0-20.5 110 §] 27 U
LC38-DSPL-SB-004-30.0-30.5 110 U 26 U
LC38-DSPL-SB-004-40.0-40.5 110 U 27 U
LC38-DSPL-SB-104-40.0-40.5 110 U 27 U
LC38-DSPL-SB-004-50:0-50.5 110 U 27 U
LC38DSPLSB-004-63.3-63.8 1100 U 38000 D
LC38-DSPL-SB-004-64.0 = 120 U 1900
LC38-DSPL-SB-004-68.0-68.5 120 ] 31 U
LC38-DSPL-SB-004-69.2 110 U 39
LC38-DSPL-SB-004-75.0 120 U 29 ¥]
LC38-DSPL-SB-004-80.0-80.5 120 U 30 U
LC38-DSPL-SB-104-80.0-80.5 120 U 30 8]
LC38-DSPL-SB-004-84.0-85.0 110 U 27 U
LC38-DSPL-SB-004-90.0 120 U 31 U
LC38-DSPL-SB-004-95.0 110 U 28 U
LC38-DSPL-SB-004-96.5-97.0 110 §] 28 U
LC38-DSPL-SB-005-8.5-9.0 110 U 27 U
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Sar;ﬁl::e::lisg:lglgggmn Oil Range Organics mg/kg Diesel Range Organics mg/kg
LC38-DSPL-SB-005-20-20.5 100 U 26 U
LC38-DSPL-SB-005-30-30.5 100 U 26 U
LC38-DSPL-SB-005-40-40.5 110 U 28 U
LC38-DSPL-SB-005-49.5-50:5~ 110 U 26 U
LC38-DSPLSB-@Q555§.0—59.2 Y 570 U 10000 D
LC38-DSPLSB-005-63.-63.5 ! 530 U 26000 D
LC38-DSPL-SB-005-73.5-74.. ..~/ 530 U 8400 D
LC38-DSPL-SB-005-77.5-77.8 110 U 100
LC38-DSPL-SB-005-84.9-85.0 110 U 28 U
LC38-DSPL-SB-005-89.8-90.0 110 U 27 U
LC38-DSPL-SB-005-92.9-93.2 120 U 33
LC38-DSPL-SB-005-97.5-97.7 100 U 26 U
LC38-DSPL-SB-005-103-103.2 110 U 26 U

— LC38-DSPL-SB-005-108-108.5 120 U 29 U
LC38-DSPL-SB-105-108-108.5 120 U 29 U
LC38-DSPL-SB-006-7.0-7.3 100 U 26 U
LC38-DSPL-SB-006-20.0-20.5 110 U 26 U
LC38-DSPL-SB-006-30.0-30.5 100 U 26 U
LC38-DSPL-SB-006-39.0-39.5 120 U 30 U
LC38-DSPL-SB-006-50.0-50.5 110 U 27 U
LC38-DSPL-SB-006-59.5-60.0 100 U 26 U
LC38-DSPL-SB-006-69.5-70.0 130 U 32 U
LC38-DSPL-SB-006-79.5-80.0 120 U 30 U
LC38-DSPL-SB-006-89.5-90.0 110 U 27 U
LC38-DSPL-SB-106-89.5-90.0 110 U 27 U
LC38-DSPL-SB-006-99.0-99.5 110 U 26 U

- LC38-DSPL-SB-007-10.0-10.5 110 U 27 .

LC38-DSPL-SB-007-20-20.5 110 U 26 U
LC38-DSPL-SB-007-30.0-30.5 100 U 26 U
LC38-DSPL-SB-007-40.0-40.5 110 U 53
LC38-DSPL-SB-007-50-30.5 110 U 37
LC38-DSPL-SB-0§7-59-59.5 , 600 U 20000 D
LC38-DSPL-SB-007-61.3-62 } 3000 U 120000 D
LC38-DSPL-SB-007-62-62.5 | 120 U 1400 D
LC38-DSPL-SB-009-69.5-79-0 120 U 1000
LC38-DSPL-SB-007-70-70.5 120 .U 630
LC38-DSPL-SB-007-79-79.5 110 U 29 U
LC38-DSPL-SB-007-83-83.3 110 U 27 U
LC38-DSPL-SB-007-84.5-85 110 U 27 U
LC38-DSPL-SB-007-89-89.3 110 U 27 U
LC38-DSPL-SB-007-97.0-97.3 100 U 25 U
LC38-DSPL-SB-007-103.3-103 120 U 29 U
LC38-DSPL-SB-107-103.3-103 120 U 29 U
LC38-DSPL-SB-007-108.5-108.8 120 U 30 U

U Not detected at the indicated laboratory reporting limit.

1 Detected below the laboratory reporting limit.

D The sampie was diluted by the laboratory.

4.2.3.1 SB-001

SB-001 is located approximately 240 ft southeast of the leak source. SB-001 was completed
outside of the zone of soil contamination for the collection of geotechnical samples. Sample
identification numbers for SB-001 and sample depth intervals are included in Table 4-1.
Geotechnical samples were analyzed for TOC, % solids, soil pH, sieve, and hydrometer analysis.
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Results for TOC and soil moisture are included in Table 4-10. Results for the sieve and
hydrometer analysis are included in Appendix E. TOC, as a percentage of dry base, ranged from
not detected to 0.3 %. Soil pH ranged from 7.4 to 9.1. Total solids ranged from 81.7 % to

97.9 % with total moisture ranging from a high of 19.3 % to a low of 2.1 %. Results from the
geotechnical analysis may be used in the future for determination of potential remedial
alternatives at the LC-38 diesel spill.

Table 4-10.
TOC, Soil pH and % Solids Results from SB-001 Soil Samples.
S 2 'T°t?(‘,y(if§2’l:’af;fP°“ Total Solids % | Soil pH
LC38-DSPL-SB-001-4.5-5.0 0.2 93.5 7.4
L.C38-DSPL-SB-001-9.0-10.0 0.1 U 97.9 8.1
LC38-DSPL-SB-001-19.0-19.5 0.1 3] 91.9 8.7
LC38-DSPL-SB-001-22.0-23.0 0.1 U 95.1 8.8
LC38-DSPL-SB-001-29.0-30.0 0.2 89.9 8
LC38-DSPL-SB-001-34.0-35.0 0.3 91.2 8.3
LC38-DSPL-SB-001-39.0-40.0 0.2 93.2 7.7
LC38-DSPL-SB-001-49.0-50.0 0.1 U 92.2 8.2
LC38-DSPL-SB-001-59.0-60.0 0.1 U 97.3 9.2
LC38-DSPL-SB-001-69.0-70.0 0.2 81.7 8.7
LC38-DSPL-SB-001-75.0-77.0 0.2 ' 92.1 9.1
LC38-DSPL-SB-001-79.0-80.0 0.2 90.2 9.1
LC38-DSPL-SB-001-89.0-90.0 0.1 U 96.2 8.7
LC38-DSPL-SB-001-96.5-97.5 0.2 86.3 8
U Analyte was not detected above the laboratory reporting limit.

Due to a PID detection of 1 to 2 ppm VOC measured during field screening, two TPH samples
were collected from SB-001 that were not planned for in the approved work plan. One sample
collected at 84.0 to 84.5 ft bgs had a minor detection of TPH at 27 mg/kg. The second sample
collected at 99.0 to 99.5 ft bgs was not detected at a reporting limit of 29 mg/kg. The 27 mg/kg
detection is so close to the laboratory reporting limit for TPH that the result is suspect. The
NMED TPH Screening Guideline (for residential direct exposure) for diesel fuel #2 is

880 mg/kg.

4.2.3.2 SB-002

SB-002 is located approximately 114 ft south of the leak source. Sample identification numbers
for SB-002 and sample depth intervals are included in Table 4-1. TPH results (Table 4-9) for
this boring indicate non-detects from near surface down to approximately 65 ft bgs. The sample
from the 65.7-66.8 ft interval had a TPH DRO concentration of 110,000 mg/kg, well above the
screening guideline of 880 mg/kg. This interval corresponds to a well-sorted sand lens as
interpreted from the soil boring lithologic log. There were no other TPH detections down hole to
approximately 100 ft bgs, with the exception of the 86.5-87.0 ft interval. TPH was detected at
140 mg/kg at this depth.
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VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and -2C) sample collection began at the
65.7-66.8 ft interval due to no field evidence for hydrocarbons above this interval. VOC
analytical results, for the 65.7-66.8 ft interval, indicate detections of benzene, toluene,
ethylbenzene, and xylenes (BTEX) at concentrations of 19,000 ng/kg (NMED SSL 1,900 ng/kg),
80,0000 ng/kg (NMED SSL 180,000 pg/kg), 76,000 ng/kg (NMED SSL 68,000 pg/kg), and
165,000 pg/kg NMED SSL 63,000 pg/kg), respectively. The benzene, ethylbenzene, and
xylenes detections exceeded their respective NMED SSLs. Low concentrations of VOCs were
detected in a sample collected from the 70.0-70.5 ft interval. Additional VOC samples were
collected at 74.5 ft and 78.0 ft with no detections of note.

SVOC detections mirrored the VOC analytical results. From the 65.7-66.7 ft sample,
2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene were detected at
320,000 pg/kg (NMED SSL not established), 55,000 pg/kg (NMED SSL 290,000 mg/kg),
87,000 ng/kg (NMED SSL 2,100,000 pg/kg), 69,000 pg/kg (NMED SSL 53,000 ng/kg), and
120,000 ng/kg (NMED SSL 1,800,000 pg/kg), respectively. Of the SVOCs detected, only
naphthalene exceeded its NMED SSL.

4.2.3.3 SB-003

SB-003 is located approximately 65 ft west-southwest of the leak source. Sample identification
numbers for SB-003 and sample depth intervals are included in Table 4-1. As in SB-002, TPH
(Table 4-9) results for SB-003 indicate non-detects from near surface down to approximately

66 ft bgs. The sample from the 66.0-66.5 ft interval had a TPH DRO concentration of

110,000 mg/kg, well above the screening guideline of 880 mg/kg. This interval corresponds to a
silty-sand lens as interpreted from the soil boring lithologic log. Minor TPH levels of 170 mg/kg
and 76 mg/kg were detected in the 67.0 ft and 78.0 ft intervals. TPH was not detected deeper
than the 78.0 ft interval.

VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and -2C) sample collection began at the
66.0-66.5 ft interval due to no field evidence for hydrocarbons above this interval. VOC
analytical results, for this interval, indicate detections of BTEX at concentrations of 9,800 pg/kg
(NMED SSL 1,900 pg/kg), 52,000 pg/kg (NMED SSL 180,000 pg/kg), 40,000 ng/kg (NMED
SSL 68,000 ng/kg), and 86,000 pg/kg (NMED SSL 63,000 ng/kg), respectively. The benzene
and xylenes detection exceeded their respective NMED SSLs. No VOCs were detected in the
67.0 ft interval. Significant concentrations of BTEX, though well below NMED SSLs, were
detected in the 71.3-71.5 ft interval. VOCs were analyzed by not detected below this interval.

SVOC detections mirrored the VOC analytical results. From the 66.0-66.5 ft sample,
2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene were detected at
310,000 pg/kg (NMED SSL not established), 52,000 pg/kg (NMED SSL 290,000 mg/kg),
76,000 ng/kg (NMED SSL 2,100,000 pg/kg), 52,000 pg/kg NMED SSL 53,000 pg/kg), and
110,000 pg/kg NMED SSL 1,800,000 png/kg), respectively. No SVOCs from this sample were
detected above the NMED SSLs. Very low levels of SVOCs were detected at the 67.0 ft interval,
but were flagged by the laboratory as being less than the laboratory reporting limit. As in the
case of the VOCs for this sample, significant concentrations of SVOCs, though below NMED
SSLs, were detected in the 71.3-71.5 ft interval. No significant detections of SVOCs were found
below this depth in SB-003.
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4.2.3.4 SB-004

SB-004 is located approximately 95 ft north-northeast of the leak source. Sample identification
numbers for SB-004 and sample depth intervals are included in Table 4-1. TPH results

(Table 4-9) for this boring indicate mostly non-detects from near surface down to approximately
65 ft bgs. An anomalous TPH detection of 59 mg/kg was detected at the 6.0 to 6.5 ft interval.
The sample from the 63.3-63.8 ft interval had a TPH DRO concentration of 38,000 mg/kg, well
above the screening guideline of 880 mg/kg. This interval corresponds to a well-sorted sand lens
as interpreted from the soil boring lithologic log. The 64.0 ft interval had a TPH concentration of
1,900 mg/kg. There were no other TPH detections down hole to approximately 100 ft bgs, with
the exception of the 69.2 ft interval. TPH was detected at 39 mg/kg at this depth.

VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and -2C) sample collection began at the
63.3-63.8 ft interval due to no field evidence for hydrocarbons above this interval. VOC
analytical results, for this interval, indicate detections of BTEX at concentrations of 14,000 ng/kg
(NMED SSL 1,900 pg/kg), 160,0000 pg/kg NMED SSL 180,000 ng/kg), 160,000 pg/kg
(NMED SSL 68,000 ng/kg), and 380,000 ng/kg (NMED SSL 63,000 pg/kg), respectively. The
benzene, ethylbenzene, and xylenes detections exceeded their respective NMED SSLs.
Additional VOC samples were collected below the 63.3-63.8 ft interval with no detections of
note.

SVOC detections mirrored the VOC analytical results. From the 63.3-63.8 ft sample,
2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene were detected at
120,000 pg/kg (NMED SSL not established), 20,000 ng/kg (NMED SSL 290,000 mg/kg),
30,000 pg/kg (NMED SSL 2,100,000 pg/kg), 23,000 pg/kg (NMED SSL 53,000 pg/kg), and
42,000 pg/kg (NMED SSL 1,800,000 ng/kg), respectively. No SVOC from this interval
exceeded its NMED SSL. No SVOCs of note were detected below the 64.0 ft interval.

4.2.3.5 SB-005

SB-005 is located approximately 40 ft southwest of the leak source. Sample identification
numbers for SB-005 and sample depth intervals are included in Table 4-1. TPH results

(Table 4-9) for this boring indicate non-detects from near surface down to approximately 59 ft
bgs. The sample from the 59.0-59.2 ft interval had a TPH DRO concentration of 10,000 mg/kg,
well above the screening guideline of 880 mg/kg. A TPH concentration of 26,000 mg/kg was
detected in the sample from the 63.0-63.5 ft interval. The concentration of TPH at the 73.5-
74.0 interval is 8,400 mg/kg. At 77.5 to 77.8 ft bgs, the TPH concentration is 100 mg/kg. There
were no other TPH detections down hole to approximately 100 ft bgs, with the exception of the
92.9-93.2 ft interval. TPH was detected at 33 mg/kg at this depth. This detection is suspect
based on its closeness to the laboratory reporting limit.

VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and -2C) sample collection began at the
49.5-50.5 ft interval due to no field indications for hydrocarbons above this interval. Due to a
field indication of VOCs present at 49.5 ft and 53.5 ft bgs, VOC and SVOC samples were
collected. No VOCs were reported by the laboratory for these two sample intervals. VOC
analytical results, for the 59.0-59.2 ft interval, indicate detections of TEX at concentrations of
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2,300 ng/kg (NMED SSL 180,000 ng/kg), 3,200 pg/kg (NMED SSL 68,000 ng/kg), and

7,200 ng/kg (NMED SSL 63,000 pg/kg), respectively. Significant VOC concentrations, though
lower than applicable NMED SSLs, were detected in the samples collected from the 63.0 ft,
64.5 ft, 68.0 ft, and 73.5 ft intervals. Additional VOC samples were collected from the 77.5 ft,
92.9 ft, 97.5 ft, and 108.0 ft depth intervals with no VOC detections of note.

SVOC detections mirrored the VOC analytical results. From the 59.0-59.2 ft sample,
2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene were detected at
45,000 ng/kg (NMED SSL not established), 5,500 ng/kg (NMED SSL 290,000 mg/kg),

5,900 pg/kg (NMED SSL 2,100,000 pg/kg), 7,400 pg/kg (NMED SSL 53,000 pg/kg), and
16,000 pg/kg (NMED SSL 1,800,000 ng/kg), respectively. No SVOC exceeded its NMED SSL
from this sample. Samples from the 63.0 ft, 64.5 ft, 68.0 ft, and 73.5 ft intervals had SVOC
concentrations similar to the 59.0 ft interval. No SVOCs of note were detected below the 73.5 ft
interval. Some SVOCs were reported below this depth by the laboratory but flagged as also
detected in the sample blank indicating laboratory cross-contamination.

4.2.3.6 SB-006

SB-006 is located approximately 89 ft from the leak source. Sample identification numbers for
SB-006 and sample depth intervals are included in Table 4-1. TPH (Table 4-9) was not detected
in samples from this soil boring. One VOC (Table D-1A and -1B) and SVOC (D-2A, -2B, and
-2C) sample was collected at the 99.0-99.5 ft interval to ensure no hydrocarbons could be
detected in this boring. No hydrocarbons were identified using the field screening methods in
SB-006. VOCs and SVOCs were not detected in the 99.0-99.5 ft interval.

4.2.3.7 SB-007

SB-007 is located approximately 27 ft from the leak source. Sample identification numbers for
SB-007 and sample depth intervals are included in Table 4-1. Low concentrations of TPH
(Table 4-9) were detected in samples from the 10.0 ft, 40.0 ft, and 50.0 ft intervals in SB-007.
Detections in these intervals were 27 mg/kg, 53 mg/kg, and 37 mg/kg, respectively. A TPH
concentration of 20,000 mg/kg was detected in the interval from 59.0-59.5 ft bgs. TPH increases
to 120,000 mg/kg in the 61.3-62.0 ft interval. TPH concentrations decrease to 1,400 mg/kg,
1,000 mg/kg, and 630 mg/kg in the samples from the 62.0 ft, 69.5 ft, and 70.0 ft intervals,
respectively. TPH was not detected below 70.5 ft in SB-007.

Based on PID readings for VOCs read in the field, samples for VOCs (Table D-1A and -1B) and
SVOCs (D-2A, -2B, and -2C) were collected and analyzed from SB-007 every 5 ft down hole
beginning at the 20 ft interval. No VOCs were detected until the 55.0 ft interval. Increasing
levels of volatiles (BTEX)) are present from the 55.0-55.5 interval to the 61.3-62.0 ft interval.
BTEX concentrations in this interval are 16,000 ng/kg (NMED SSL 1,900 ng/kg), 76,000 ng/kg
(NMED SSL 180,000 ng/kg), 53,000 ng/kg (NMED SSL 68,000 ng/kg), and 115,000 ng/kg
(NMED SSL 63,000 png/kg), respectively. The benzene and xylenes detections exceeded their
respective NMED SSLs. Decreased concentrations of VOCs were detected from 62.0 ft bgs to
70.5 ft bgs. VOCs were not detected below this interval.
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SVOC detections mirrored the VOC analytical results. Increasing levels of SVOCs are present
from the 55.0-55.5 ft interval to the 61.3-62.0 ft interval. SVOC concentrations in this interval
(61.3-62.0 ft) for 2-methylnaphthalene, dibenzofuran, fluorene, naphthalene, and phenanthrene
were detected at 420,000 pg/kg (NMED SSL not established), 50,000 pg/kg (NMED SSL
290,000 mg/kg), 63,000 ng/kg NMED SSL 2,100,000 ng/kg), 89,000 ng/kg NMED SSL
53,000 pg/kg), and 140,000 pg/kg (NMED SSL 1,800,000 ng/kg), respectively. The
concentration of naphthalene exceeded its NMED SSL. Decreased concentrations of SVOCs
were detected from 62.0 ft bgs to 70.5 ft bgs. SVOCs were not detected below this interval.

4.2.4  Ground-Water Data Chemical Analysis

All ground-water samples were analyzed for the constituents listed in Table 4-7. Results for the
January 2004 sampling event are tabulated in Tables 4-10, 4-11, and 4-12 as compared to their
respective NMED Water Quality Control Commission (WQCC) Standards.

Various analytes (Table 4-11 on following page) including dissolved cadmium, TDS, chloride,
and sulfate were detected above their respective WQCC Standards (detections shown in bold).
These detections are likely representative of natural ground-water conditions at the site. With the
exception of dissolved cadmium, all analytes exceeding the WQCC Standards were detected at
similar concentrations in the up-gradient (MW-001) and down-gradient (MW-002 through
MW-004) monitoring wells. Dissolved cadmium was detected only in MW-002.

Based on results from the TPH DRO (Table 4-11), VOC (Table 4-12), and SVOC (Table 4-13)
sample analysis, there is no indication that diesel contamination has reached ground water. All
samples collected from the monitoring wells were non-detect for TPH DRO and SVOCs. Two
VOCs (bromodichloromethane and dibromochloromethane) were detected just above their
respective laboratory reporting limits in MW-002. Bromodichloromethane was detected at
1.16 pg/l, above its laboratory reporting limit of 1 ng/l. Dibromochloromethane was detected at
1.57 ng/l, above its laboratory reporting limit of 1 pg/l. An NMED WQCC Standard has not
been established for these analytes. Both of these VOCs are trihalomethanes and are likely
formed as a by-product of chlorination of drinking water. Since these analytes were only
detected in MW-002, it is reasonable to assume they are associated with the potable water used
during development of the well. An EPA Maximum Contaminant Level (MCL) for drinking
water has been established for total trihalomethanes at 80 pg/l. As described in section 4.1.2.1,
well development of MW-002 may not have removed all potable water used. No VOCs were
detected in the remaining monitoring wells. '

4.3 Nature and Extent of Contamination

As discussed in Section 3.0, the preliminary sampling event was conducted in February 2001 and
consisted of the completion and sampling of three soil borings, shown as BH-01, BH-02, and
BH-03 on Figure 4-1. The three soil borings were completed on a north-south axis near to the
source leak (BH-01 was closest to source leak shown in Photograph 2-2). Due to only three
borings completed in February 2001, a complete lateral extent of contamination was not
determined. An additional 7 borings were planned and completed for the November 2003 event
(SWMU Assessment) to further characterize the extent of contamination.
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Table 4-11.
LC-38 Ground-Water Sample Results for Metals, Alkalinity, Physical Characteristics,
Anions, Perchlorate, and TPH DRO.
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Metals
Dissolved Silver S 6010B 0.05 <0.013 <0.013 <0.013 <0.013 <0.013
Total Silver S 6010B NE <0.0125 <0.0125 <0.0125 | <0.0125 <0.0125
Dissolved Arsenic S 6010B 0.1 <0.01 <0.01 <0.01 <0.01 <0.01
Total Arsenic S 6010B NE <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Barium S 6010B 1.0 <0.1 <0.1 <0.1 <0.1 <0.1
Total Barium S 6010B NE <0.1 0.134 <0.1 <0.1 <0.1
Dissolved Cadmium S 6010B 0.01 <0.025 0.338 <0.025 <0.025 <0.025
Total €Cadmium S 6010B NE <0.005 0.59 <0.005 <0.005 <0.005
Dissolved Chromium S 6010B 0.05 <0.01 <0.01 <0.01 <0.01 <0.01
Total Chromium S 6010B NE 0.011 1.76 0.19 0.206 0.037
Dissolved Lead S 6010B 0.05 <0.01 <0.01 <0.01 <0.01 <0.01
Total Lead S 6010B NE <0.01 <0.01 <0.01 <0.01 <0.01
Dissolved Selenium S 6010B 0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Total Selenium S 6010B NE <0.05 <0.05 <0.05 <0.05 <0.05
Dissolved Mercury S 7470A 0.002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Total Mercury S 7470A NE <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Alkalinity
Bicarbonate Alkalinity SM 2320B NE 102 96 100 96 104
Carbonate Alkalinity SM 2320B NE <1 <1 <l <1 <1
Hydroxide Alkalinity SM 2320B NE <1 <1 <1 <1 <1
Total Alkalinity SM 2320B NE 102 96 100 96 104
Physical Characteristics
Specific Conductance (umhos/cm) SM 2510B NE 11900 6120 10300 10300 11400
Total Dissolved Solids SM 2540C 1,000 8700 4710 7840 7730 8370
pH (s.u) SM 4500-H+ 6-9 7.6 7.5 75 7.6 7.6
Anions
Chloride E 300.0 250 2500 765 1950 2070 2590
Sulfate E 300.0 600 2910 2300 3080 3120 3200
Ammonium Perchlorate (pg/1) E 314.0 NE <3.54 6.4 4.17 3.18 <3.54
Total Petroleum Hydrocarbons - DRO Mod. 8015B NE <5 <5 <5 <5 <5
< Less than the indicated laboratory reporting limit.
NE Not Established.
bold Contaminant concentrations is above the NMED WQCC Standard.
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Table 4-12. LC-38 Ground-Water Sample Results for VOCs.
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1,1,1,2-Tetrachloroethane NE <l <1 <l <1 <1
1,1,1-Trichloroethane 0.06 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane 0.01 <1 <1 <1 <1 <1
1,1,2-Trichloroethane 0.01 <1 <1 <1 <1 <1
1,1-Dichloroethane 0.025 <1 <1 <1 <1 <1
1,1-Dichloroethene 0.005 <1 <1 <1 <1 <1
1,1-Dichloropropene NE <1 <l <1 S <1
1,2,3-Trichlorobenzene NE <5 <5 <5 <5 <5
1,2,3-Trichloropropane NE <1 <1 <1 <1 <1
1,2,4-Trichlorobenzene NE <5 <5 <5 <5 <5
1,2,4-Trimethylbenzene NE <1 <1 <1 <1 <1
1,2-Dibromo-3-chloropropane NE <5 <5 <5 <5 <5
1,2-Dibromoethane (EDB) 0.0001 <1 <1 <1 <1 <1
1,2-Dichlorobenzene (ortho) NE <1 <1 <1 <1 <1
1,2-Dichloroethane (EDC) 0.01 <1 <1 <1 <1 <1
1,2-Dichloropropane NE <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene NE <1 <1 <1 <1 <1
1,3-Dichlorobenzene (meta) NE <1 <1 <1 <1 <1
1,3-Dichloropropane NE <1 <1 <1 <1 <1
1,4-Dichlorobenzene (para) NE <1 <1 <1 <1 <1
2,2-Dichloropropane NE <1 <1 <1 <1 <1
2-Butanone (MEK) NE <5 <5 <5 <5 <5
2-Chloroethyl vinyl ether NE <5 <5 <5 <5 <5
2-Chlorotoluene NE <1 <1 <1 <1 <1
2-Hexanone NE <5 <5 <5 <5 <5
4-Chlorotoluene NE <1 <1 <1 <1 <1
4-Methyl-2-pentanone (MIBK) NE <5 <5 <5 <5 <5
Acetone NE <10 <10 <10 <10 <10
Acrylonitrile NE <1 <1 <1 <1 <1
Benzene 0.01 <1 <] <1 <1 <1
Bromobenzene NE <1 <1 <1 <l <1
Bromochloromethane NE <1 <1 <1 <1 <1

Bromodichloromethane NE <1 1.16 <1 <1 <1
Bromoform NE <1 <1 <1 <1 <1
Bromomethane (methyl bromide) NE <5 <5 <5 <5 <5
Carbon Disulfide NE <1 <1 <1 <1 <1
Carbon Tetrachlonide 0.01 <1 <1 <1 <1 <1
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Chlorobenzene <1 <1 <1 <1
Chloroethane NE <1 <1 <1 <1 <1
Chloroform 0.1 <1 <1 <1 <1 <1
Chloromethane (methyl chloride) NE <l <1 <1 <1 <1
cis-1,2-Dichloroethene NE <} <1 <1 <1 <1
cis-1,3-Dichloropropene NE <1 <1 <1 <l <1
Dibromochloromethane NE <1 1.57 <1 <1 <1
Dibromomethane (methylene bromide) NE <1 <1 <1 <1 <1
Dichlorodifluoromethane <1 <] <1 <] <1
Ethylbenzene 0.75 <] <1 <1 <1 <1
Hexachlorobutadiene NE <5 <5 <5 <5 <5
lodomethane (methyl iodide) NE <5 <5 <5 <5 <5
Isopropylbenzene NE <] <1 <l <l <1
m,p-Xylene 0.62* <1 <1 <1 <l <1
Methylene chloride 0.1 <5 <5 <5 <5 <5
MTBE 0.1 <l <1 <1 <1 <l
Naphthalene NE <5 <5 <5 <5 <5
n-Butylbenzene NE <1 <1 <1 <1 <]
n-Propylbenzene NE <1 <1 <l <l <1
o-Xylene 0.62* <] <l <1 <l <1
p-Isopropyltoluene NE <1 <1 <1 <1 <1
sec-Butylbenzene NE <1 <1 <1 <1 <l
Styrene NE <] <1 <1 <1 <1
tert-Butylbenzene NE <] <1 <l <l <1
Tetrachloroethene (PCE) 0.02 <1 <1 <1 <1 <1
Toluene 0.75 <1 <1 <l <l <1
trans 1,4-Dichloro-2-butene NE <10 <10 <10 <10 <10
trans-1,2-Dichloroethene NE <1 <1 <1 <1 <1
trans-1,3-Dichloropropene NE <l <l <l <l <1
Trichloroethene (TCE) 0.1 <1 <1 <1 <l <1
Trichlorofluoromethane NE <1 <1 <1 <l <1
Vinyl Chloride 0.001 <1 <1 <1 <1 <1
< Less than the indicated laboratory reporting limit,
NE Not Established.
* Standard is for total Xylenes.
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Table 4-13. LC-38 Ground-Water Sample Results for SVOCs.
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1,2,4,5-Tetrachlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005
1,2,4-Trichlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005
1,2-Dichlorobenzene (ortho) <0.005 <0.005 <0.005 <0.005 <0.005
1,3-Dichlorobenzene (meta) <0.005 <0.005 <0.005 <0.005 <0.005
1,4-Dichlorobenzene (para) <0.005 <0.005 <0.005 <0.005 <0.005
1-Chloronaphthalene <0.005 <0.005 <0.005 <0.005 <0.005
1-Methylnaphthalene <0.005 <0.005 <0.005 <0.005 <0.005
1-Naphthylamine <0.005 <0.005 <0.005 <0.005 <0.005
2,3,4,6-Tetrachlorophenol <0.005 <0.005 <0.005 <0.005 <0.005
2,4,5-Trichlorophenol <0.005 <0.005 <0.005 <0.005 <0.005
2,4,6-Trichlorophenol <0.005 <0.005 <0.005 <0.005 <0.005
2,4-Dichlorophenol <0.005 <0.005 <0.005 <0.005 <0.005
2,4-Dimethylphenol <0.005 <0.005 <0.005 <0.005 <0.005
2,4-Dinitrophenol <0.02 <0.02 <0.02 <0.02 <0.02
2,4-Dinitrotoluene <0.005 <0.005 <0.005 <0.005 <0.005
2,6-Dichlorophenol <0.005 <0.005 <0.005 <0.005 <0.005
2,6-Dinitrotoluene <0.005 <0.005 <0.005 <0.005 <0.005
2-Chloronaphthalene <0.005 <0.005 <0.005 <0.005 <0.005
2-Chlorophenol <0.005 <0.005 <0.005 <0.005 <0.005
2-Methylnaphthalene <0.005 <0.005 <0.005 <0.005 <0.005
2-Methylphenol <0.005 <0.005 <0.005 <0.005 <0.005
2-Naphthylamine <0.005 <0.005 <0.005 <0.005 <0.005
2-Nitroaniline <0.005 <0.005 <0.005 <0.005 <0.005
2-Nitrophenol <0.005 <0.005 <0.005 <0.005 <0.005
2-Picoline <0.005 <0.005 <0.005 <0.005 <0.005
3,3-Dichlorobenzidine <0.005 <0.005 <0.005 <0.005 <0.005
3-Methylcholanthrene <0.005 <0.005 <0.005 <0.005 <0.005
3-Nitroaniline <0.005 <0.005 <0.005 <0.005 <0.005
4,6-Dinitro-2-methylphenol <0.005 <0.005 <0.005 <0.005 <0.005
4-Aminobiphenyl <0.005 <0.005 <0.005 <0.005 <0.005
4-Bromophenyl-phenylether <0.005 <0.005 <0.005 <0.005 <0.005
4-Chloro-3-methylphenol <0.005 <0.005 <0.005 <0.005 <0.005
4-Chloroaniline <0.005 <0.005 <0.005 <0.005 <0.005
4-Chlorophenyl-phenylether <0.005 <0.005 <0.005 <0.005 <0.005
4-Methylphenol / 3-Methylphenol <0.005 <0.005 <0.005 <0.005 <0.005
4-Nitroaniline <0.005 <0.005 <0.005 <0.005 <0.005
4-Nitrophenol <0.005 <0.005 <0.005 <0.005 <0.005
7,12-Dimethylbenz(a)anthracene <0.005 <0.005 <0.005 <0.005 <0.005
a,a-Dimethylphenethylamine <0.005 <0.005 <0.005 <0.005 <0.005
Acenaphthene <0.005 <0.005 <0.005 <0.005 <0.005
Acenaphthylene <0.005 <0.005 <0.005 <0.005 <0.005
Acetophenone <0.005 <0.005 <0.005 <0.005 <0.005
Aniline <0.005 <0.005 <0.005 <0.005 <0.005
Anthracene <0.005 <0.005 <0.005 <0.005 <0.005
Benzidine <0.015 <0.015 <0.015 <0.015 <0.015
Benzo(a)anthracene <0.005 <0.005 <0.005 <0.005 <0.005
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Benzo(a)pyrene <0.005 <0.005 <0.005 <0.005
Benzo(b)fluoranthene <0.005 <0.005 <0.005 <0.005 <0.005
Benzo(g,h,i)perylene <0.005 <0.005 <0.005 <0.005 <0.005
Benzo(k)fluoranthene <0.005 <0.005 <0.005 <0.005 <0.005
Benzoic acid <0.02 <0.02 <0.02 <0.02 <0.02
Benzyl alcohol <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-chloroethoxy)methane <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-chloroethyl)ether <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-chloroisopropyl)ether <0.005 <0.005 <0.005 <0.005 <0.005
bis(2-ethylhexyl)phthalate <0.01 <0.01 <0.01 <0.01 <0.01
Butylbenzylphthalate <0.005 <0.005 <0.005 <0.005 <0.005
Chrysene <0.005 <0.005 <0.005 <0.005 <0.005
Dibenzo(a,h)anthracene <0.005 <0.005 <0.005 <0.005 <0.005
Dibenzo(a,j)acridine <0.005 <0.005 <0.005 <0.005 <0.005
Dibenzofuran <0.005 <0.005 <0.005 <0.005 <0.005
Diethylphthalate <0.005 <0.005 <0.005 <0.005 <0.005
Dimethylphthalate <0.005 <0.005 <0.005 <0.005 <0.005
Di-n-butylphthalate <0.005 <0.005 <0.005 <0.005 <0.005
Di-n-octylphthalate <0.005 <0.005 <0.005 <0.005 <0.005
Diphenylamine <0.005 <0.005 <0.005 <0.005 <0.005
Diphenylhydrazine <0.005 <0.005 <0.005 <0.005 <0.005
Ethyl methanesulfonate <0.005 <0.005 <0.005 <0.005 <0.005
Fluoranthene <0.005 <0.005 <0.005 <0.005 <0.005
Fluorene <0.005 <0.005 <0.005 <0.005 <0.005
Hexachlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005
Hexachlorobutadiene <0.005 <0.005 <0.005 <0.005 <0.005
Hexachlorocyclopentadiene <0.005 <0.005 <0.005 <0.005 <0.005
Hexachloroethane <0.005 <0.005 <0.005 <0.005 <0.005
Indeno(1,2,3-cd)pyrene <0.005 <0.005 <0.005 <0.005 <0.005
Isophorone <0.005 <0.005 <0.005 <0.005 <0.005
Methyl methanesulfonate <0.005 <0.005 <0.005 <0.005 <0.005
Naphthalene <0.005 <0.005 <0.005 <0.005 <0.005
Nitrobenzene <0.005 <0.005 <0.005 <0.005 <0.005
n-Nitrosodimethylamine <0.005 <0.005 <0.005 <0.005 <0.005
n-Nitroso-di-n-butylamine <0.005 <0.005 <0.005 <0.005 <0.005
n-Nitrosodi-n-propylamine <0.005 <0.005 <0.005 <0.005 <0.005
n-Nitrosopiperidine <0.005 <0.005 <0.005 <0.005 <0.005
p-Dimethylaminoazobenzene <0.005 <0.005 <0.005 <0.005 <0.005
Pentachlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005
Pentachloronitrobenzene ) <0.005 <0.005 <0.005 <0.005 <0.005
Pentachlorophenol <0.005 <0.005 <0.005 <0.005 <0.005
Phenacetin <0.005 <0.005 <0.005 <0.005 <0.005
Phenanthrene <0.005 <0.005 <0.005 <0.005 <0.005

Phenol <0.005 <0.005 <0.005 <0.005 <0.005

Pronamide <0.005 <0.005 <0.005 <0.005 <0.005

Pyrene <0.005 <0.005 <0.005 <0.005 <0.005

Pyridine <0.005 <0.005 <0.005 <0.005 <0.005

< Less than the indicated laboratory reporting limit.
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The SWMU Assessment sampling event, conducted in November 2003, consisted of the
completion and sampling of seven soil borings, shown as SB-001 through SB-007 on Figure 4-1.
SB-002 through SB-007 were completed on a north-south and east-west axis out from 27 ft to
over 100 ft from the leak source.

Contaminant detects/non-detects from the February 2001 preliminary sampling event were
tabulated and are presented in Appendix A. Samples from this event were collected for TPH
(Table A-1) in soil borings BH-01, BH-02, and BH-03 approximately every 5 to 10 ft down the
boreholes at the discretion of the sampling team. Additional samples were collected at various
depths and analyzed for VOCs (Table A-2), SVOCs (Table A-3), PAHs (Table A-4), and RCRA
metals (Table A-5). The bulk of this sampling effort concentrated on TPH concentrations only.
Few VOC, SVOC, PAH, and RCRA metals samples were collected.

Contaminant detects/non-detects from the November 2003 SWMU Assessment sampling event
were tabulated and are presented in Appendix D. Samples from this event were collected for
TPH (Table 4-9), VOCs (Tables D-1A and D-1B), and SVOCs (Tables D-2A, D-2B, and D-2C).
The bulk of this sampling effort concentrated on TPH sample collection. Samples for TPH were
collected approximately every 10 ft down the boreholes as outlined in the workplan. If any field
evidence of contamination was detected at the time of sample collection, the sampling interval
changed to sample collection every 5 ft until outside of visible contamination. For intervals with
visible contamination, VOC and SVOC samples were collected.

Additionally, for determination if contamination has reached ground water, four monitoring wells
(1 up-gradient and 3 down-gradient) were completed in November 2003 and sampled in

January 2004. The up-gradient well was placed to the northwest of the diesel spill while the
three down-gradient wells were placed approximately 200 ft to the south-southeast, southeast,
and east-south east of the spill. The wells were placed as proposed in the approved work plan
based on calculations of regional ground-water flow to the southeast. This pattern was chosen to
ensure that any potential ground-water contamination would be captured if minor variations in
ground-water flow at the L.C-38 site was present.

4.3.1 Extent of Contamination in Soils

Assessment of extent of contamination at the LC-38 diesel spill site is based on the two sampling
events discussed previously.

4.3.1.1 February 2001 Preliminary Sampling Data Analysis

Table A-1 lists TPH results for the February 2001 sampling event. TPH was detected in all
collected samples. BH-01 had the widest depth range of TPH detections. TPH was detected at
9.5 ft below ground surface at 14,000 ppm. The highest detection for TPH was 49,000 ppm at
the 64.0-65.0 ft interval. The trend in BH-01 shows relatively high concentrations of TPH from
the 9.5 ft interval down to 70.5 ft bgs. Below this interval, TPH concentrations taper off to less
than 10 ppm detections.
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Similar TPH detections in BH-02 (30 ft south of BH-01) are not detected until the 57.0 to 57.5 ft
interval. However, concentrations less than 50 ppm were detected from 4.5 ft interval bgs to the
57 ft interval. The highest detection in BH-02 was 26,000 ppm at the 59.5 ft to 60.0 ft interval.
Below this interval, concentrations taper off to less than 10 ppm after the 70.0 ft depth.

BH-03 (25 ft northeast of BH-01) showed a similar TPH trend to BH-02. Concentrations less
than 20 ppm were reported from 4.5 ft to 40.0 ft bgs. Below this interval, TPH concentrations
increased to 5,200 ppm at 45 ft bgs and to 70,000 ppm at the 67.5 ft interval. Below the 67.5 ft
interval, TPH concentrations abruptly reduce to less than 60 ppm concentrations.

VOC results are included in Table A-2. 1,2.4-trimethylbenzene, 1,3,5-trimethylbenzene, toluene,
and total xylene were detected in BH-01 at the 5.0 ft to 5.5 ft and 49.5 ft to 50.0 ft bgs intervals,
in BH-02 at the 62.3 ft to 62.7 ft interval, and in BH-03 at the 64.5 ft to 64.9 ft interval. These
were the only VOC samples collected during this sampling event. The VOC detection intervals
match intervals of high TPH concentrations.

SVOC (Table A-3) and PAH (Table A-4) detections, including 2-Methylnaphthalene,
dibenzofuran, phenanthrene, naphthalene, and pyrene, similarly match depth intervals of highest
TPH detections. These compounds are common components of diesel fuel. Samples for SVOCs
and the reduced PAH list were only collected where field indication of diesel contamination was
present. Like VOC:s, these results are biased to known areas of contamination.

Four samples for RCRA metals (Table A-5) were collected during this sampling event. All
metals except cadmium were detected. Arsenic, chromium, and lead were slightly elevated at the
65.0 ft interval in BH-02.

Analytical results (mainly TPH) and visual observation show that BH-01 was located close to the
leak source. Diesel fuel migrated downward through the sands at the leak until it began to fan
out laterally 30 ft from the source at approximately 45 ft bgs. Data from this sampling event
indicate that the bulk of the diesel fuel contamination is resting in the interval from 57 ft bgs to
67.5 ft bgs. The deepest reliable detection for TPH from this event was at the 75.0 ft bgs depth
in BH-03. TPH was detected in this interval at 56 ppm.

4.3.1.2 November 2003 SWMU Assessment Data Analysis

Table 6 lists TPH results for the November 2003 sampling event. The TPH detection pattern for
all soil borings from this sampling event show TPH concentrations in the 10,000 ppm to

100,000 ppm range in the 60 ft to 65 ft bgs depth interval. TPH samples were collected from the
surface every 10 ft down to this interval. Above this interval no appreciable concentrations of
TPH were detected.

VOC analytical results from November 2003 are included in Tables D-1A and D-1B in
Appendix D. Samples for VOCs were collected every 5 ft in zones where diesel contamination
was evident using field screening methods. Results indicate that the volatiles, including BTEX,
were detected in some of the collected samples. The highest concentrations of these analytes
were concentrated in the 60 ft to 65 ft interval, which corresponds to the interval with the highest
TPH concentrations.
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Tables D-2A, D-2B, and D-2C in Appendix D include results from the November 2003 sampling
event for SVOCs. SVOCs were sampled every 5 ft in zones where diesel contamination was
evident from field screening methods. Results indicate that semi-volatiles including
2-methylnaphthalene, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, dibenzofuran, fluorene,
naphthalene, phenanthrene and pyrene were detected in some of the collected samples. These
compounds are common components of diesel fuel. As in the case of the VOC and TPH results,
the highest detections correspond to the 60 ft to 65 ft interval.

4.3.2  Contaminant Plume Modeling

As shown in Figure 4-1, BH-01, BH-02, and BH-03 were completed on a north-south axis near to
the source leak. BH-01 was completed closest to the leak. SB-007 was located along the product
line approximately 30 ft from BH-01. SB-005 was completed near the pump terminal. SB-004,
SB-003, SB-002, and SB-006 were completed up to 100 ft from BH-01 to the north, west, south,
and east, respectively. All boring location, to include the February 2001 locations, were designed
to approximate a cross pattern through the diesel contamination to determine its full lateral and
vertical extent.

Several methods were used to graphically model TPH contamination at LC-38, including:

1) tabulation of TPH concentrations; 2) modeling TPH concentrations in fence diagrams as
compared to soil boring lithology; 3) contaminant plume modeling as compared to soil boring
lithology; and 4) contaminant plume modeling as compared to lithologic fence diagrams of the
LC-38 site. All models for the LC-38 diesel contamination are included in Appendix F.

1) Table F-1 lists all TPH detections for LC-38 soil borings on an west-east axis (SB-001,
SB-005, BH-01, SB-007, and SB-006) and north-south axis (SB-004, BH-03, SB-007, BH-02,
SB-002, and SB-001) compared to their appropriate sampling depth intervals. Table F-2 lists all
TPH detections, as above, corrected to their appropriate relative elevations.

2) Geochemical fence diagrams, based on data gathered from both sampling events, were
modeled in the RockWare® software program. The lithology (from soil boring logs) was input
into the software program along with TPH concentrations and their associated depth intervals.
All data was then corrected to relative elevations and output as the models shown in Figures F-1
through F-4. The geochemical data is contoured using a "cold" to "hot" color scheme. All
quadrant locations (NW, NE, SW, and SE) are shown.

3) Geochemical contaminant plumes were modeled in RockWare® as above. Figure F-5
illustrates the approximate TPH plume showing concentrations > 10,000 ppm superimposed on
soil boring logs. Figure F-6 illustrates the plume with TPH concentrations > 50,000 ppm.

TPH concentrations > 75,000 ppm are modeled in Figure F-7.

4) The TPH plume was modeled (shown in green) in RockWare® as above and superimposed
on a lithologic fence diagram of the LC-38 site. Figure F-8 illustrates the TPH contamination in
a northwest view from above. Figure F-9 illustrates the same view from below.
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Contaminant Plume

The vertical extent of diesel fuel contamination at LC-38 and site geology is well understood
based on models of the site. The extent of contamination is directly related to site geology and
amount of fuel spilled. The amount of fuel lost into the subsurface is estimated to be

31,000 gallons based on WSMR records.

All models illustrate an inverse mushroom-shaped contaminant plume situated beneath the leak
source. The models indicate that the diesel fuel entered the subsurface near BH-01 (relative
elevation of first encountered contamination at 991 ft) where it migrated near directly downward
through the eolian fine-grained sands (eolian depositional facies). Few clay layers are present in
this facies to impede contaminant migration. The plume spread out laterally around the relative
elevation of 942 ft (40 ft -50 ft bgs) at a lateral distance of approximately 30 ft from the leak
source. It is interpreted that the fuel encountered the laterally discontinuous clay (low
permeability) lenses in this zone, which subsequently caused the fuel to spread laterally.

The discontinuous nature of the clay also allowed for the fuel to continue migrating downward.

The maximum depth of contaminant migration is at the relative elevation of 925 ft
(approximately 75 ft bgs). The contaminant plume is supported by the thick continuous clay
layers of the clay facies located between the relative elevations of 940 ft to 918 ft (60 ft to

82 ft bgs). The bulk of the contamination rests above the relative elevation of 931 ft. The thick,
continuous clay layers have prevented further downward migration of the diesel fuel.

The models indicate that significant contamination has migrated at least 100 ft laterally from the
source along the confining clay layers at an approximate relative elevation of 937 ft to 935 ft
(65 ft to 67 ft bgs). The maximum extent of lateral contamination from the source is less than
240 ft as evidenced by the absence of contamination in SB-001.

Diesel Fuel Volume

The reported release for the LC-38 diesel spill is 31,000 gallons. One issue to account for is the
volume of diesel in the subsurface at the site. To resolve this issue, we have calculated the
apparent volume of diesel in the subsurface at the site based on observed contamination from this
investigation. The apparent volume of diesel fuel contamination at this site, as evidenced by the
soil borings, area extent of contamination and TPH concentrations was calculated to be over
43,000 gallons. This estimation was derived by calculating the mass of TPH beneath the
subsurface at the LC-38 site. The mass of TPH can be derived by multiplying the (V)olume of
contaminated soil by the soil's bulk density (py) by the average (C)oncentration of TPH in the
contaminated soil (Kuo, 1999). Therefore, Mass TPH = (V)(pp)(C).

The bulk density (py) of this soil is assumed to be 51 kg/ft>. The volume of contaminated soil
was obtained using the models discussed in Section 4.3.2. To more accurately determine volume
(V) of contamination, the contaminated zone was divided into six sections from the near surface
contamination down to the lowest depth of observed contamination. The average concentration
(C) of TPH for each contaminated section was calculated based on observed TPH concentrations
in each respective zone. Table 4-14 shows all estimates used in calculating the potential volume
of diesel fuel in the subsurface beneath the LC-38 AST.
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Table 4-14. Estimated Volume of Diesel Fuel.
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1 10 to 30 =20 7x7 980 51 14,800 739 244

2 30t040=10 10x 10 1,000 51 15,000 765 252
3 40t0 58 =18 30x30 16,200 51 17,885 14,777 4,880
4 58t064=6 60 x 60 21,600 51 19,363 21,330 7,044
5 641065=1 150 x 150 22,500 51 62,914 72,194 23,842
6 65t1070=5 65x 65 21,125 51 20,040 21,590 7,130
Total 43,392

* To convert Mass TPH to Volume, we assume density of diesel fuel is 0.80 kg/1.
Liters of diesel is then converted to gallons by dividing by 3.785 liters per gallon.

Based on the calculation of apparent volume of diesel fuel, we are confident that the bulk of
contaminant extent has been captured by this investigation. The 43,392 gallon estimate is
approximately 30 % more than the reported release of 31,000 gallons which provides a wide
margin for errors in estimation. Had the above calculations indicated only a fraction of the
reported 31,000 gallons, then additional investigation would be warranted.

5.0 BASELINE RISK ASSESSMENT
51 Risk Based Decision Making Analysis

To determine the need for remediation and applicable cleanup targets at the LC-38 site, a risk
analysis was performed following the Risk Based Decision Making Process (RBDMP) for
petroleum releases, developed by the NMED Underground Storage Tank (UST) Bureau (NMED,
2000) (renamed to Petroleum Storage Tank Bureau in 2003). A NMED Tier 1 evaluation was
performed for the contaminated portion of the LC-38 site. A Tier 1 analysis requires little site-
specific chemical and hydraulic data and provides a conservative comparison of observed site
contaminant concentrations to applicable Risk Based Screening Levels (RBSLs). Should
observed contaminant concentrations exceed RBSLs in any medium for which a receptor
pathway is potentially complete, either a higher tier risk analysis or remediation of the site to
Tier 1 RBSLs are typically required.

5.1.1 Extent of Contamination
As discussed in Section 4.3, the LC-38 site is contaminated with diesel in one spatially distinct

area. A total of 25 soil samples (from the two sampling events) were contaminated to above
detection limits of at least one organic compound. For this RBDMP, the location of soil samples
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found to be contaminated during both investigations is assumed to be located in the
contamination source area. Sample results were not used if no VOC/SVOCs were detected,
except as discussed below. '

Table 5-1 provides a complete list of sample intervals used to determine the extent of
contamination. Samples from two intervals that are not contaminated were included in the table.
These non-detect samples are considered to be within the soil source area as the sample intervals
both above and below are contaminated. Two boreholes, SB-01 and SB-06, did not encounter
contamination and were not included in the table.

Table 5-1. Sample Intervals with COC Contamination.

. BH.01 | BHO2 | BH03 | sBoz | SB-03 .| sBo4 | SB-05 | SB-0T .
50-55 58.5-59.0 49.5-50.0 65.7-66.8 66.0-66.5 63.3-63.8 59.0-59.2 55.0-55.5
29.5-30.0 62.4-62.8 64.5-64.9 70.0-70.5 67.0-67.5* 64.0 63.0-63.5 59.0-59.5
44.5-45.0* 71.3-71.5 64.5-64.7 61.3-62.0
49.5-50.0 68.0-68.5 62.0-62.5
70.0-70.5 73.5-74.0 69.5-70.0

70.0-70.5

* - Indicates sample interval was not contaminated, 0.5 RBSL used to determine representative concentration

5.1.2  Site Conceptual Exposure Scenario

Because WSMR will maintain administrative control of the current missile range property ad
infinitum, the LC-38 site is situated miles from the WSMR boundary, and access onto WSMR by
the public is restricted, all resident child and adult pathways are currently incomplete for the site.
However, the AST and associated equipment will eventually be demolished and removed from
the site. Should land use change in the future to allow construction of residences, and should a
residence be constructed directly above the localized contaminant source area, the indoor
inhalation pathway for vapor migration from subsurface soils could conceivably be complete.

In addition, no commercial facilities are located around the source area of the site and future
construction is not anticipated. Therefore, all exposure scenarios for commercial workers are
currently incomplete. However, future land use would not prohibit the construction of a military
or contractor facility at the site. Again, if this construction were to occur directly above the
localized contaminant source area, the indoor inhalation pathway for vapor migration from
subsurface soils could conceivably be complete. The groundwater ingestion pathway is
incomplete because no drinking or irrigation water wells are located within a 10-mile radius of
the site due to total dissolved solids in the area exceeding 8,000 mg/L.

Construction workers working outdoors up to a depth of 15-foot could inhale volatilized
compounds from contaminated soils. As a result, the outdoor inhalation pathway for
construction workers seeking to cleanup the site is considered complete. In addition, those
construction workers could be exposed to contaminated subsurface soil during site cleanup
activities; therefore, the onsite “soil ingestion, inhalation, and dermal contact” pathway is
considered complete. Because of the large distance between the site and the WSMR boundary,
all off-site pathways are incomplete.
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No RBDMP organic compounds were detected in groundwater at the LC-38 site. However, this
risk analysis includes evaluation of representative soil concentrations protective of groundwater.
The results are provided in the Tier 1 report included in Appendix G.

5.1.3  Representative Concentrations

The NMED RBDMP requires that representative concentrations be calculated and compared to
RBSLs. The NMED requires that representative soil concentrations be calculated by averaging
all laboratory analyses obtained from samples in the source area of contamination. While
calculating the average concentration, one must note the following:

1. Non-detect soil samples within the soil source are considered contaminated to half the
applicable detection limit.

2. Laboratory results from soil borings peripheral to the source should not be used.

3. Hotspots and discrete areas of contamination may require additional evaluation.

For this risk analysis, it was assumed that all soil samples in which at least one contaminant of
concern (COC) was measured above detection limits were derived from the soil source. Non-

detect samples sandwiched between contaminated samples were included in the calculation of
representative concentrations and assigned half the applicable RBSL.

Approximately half the RBDMP COCs for diesel were not detected during laboratory analysis,
including anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenz(a-h)anthracene, and fluoranthene. Table G-1 in
Appendix G outlines the method used to calculate representative concentrations for each detected
RBDMP COC in the contaminated area at the LC-38 site.

In the case of groundwater, 4 monitoring wells were installed during the November 2003
investigation, one up gradient and 3 down gradient. No RBDMP organic COCs were found
above detection limits during sampling in January 2004. As a result, this route of exposure was
not evaluated.

5.1.4 Comparison of Representative Concentrations to Tier 1 RBSLs

Representative concentrations for the majority of observed COCs exceeded RBSLs for future
land use scenarios for both on-site residents (child and adult) and on-site commercial workers
(Table 5-2). All construction worker scenarios were well within RBSLs (Appendix G), and it is
inferred that soil concentrations are protective of current and future, on-site construction workers
at the site.

To evaluate whether soil concentrations are protective of groundwater, the RBDMP requires that
an unsaturated soil configuration be identified for the site based on the thickness of the
contaminated zone and transport zones. Once the configuration is determined the appropriate
RBSLs can be used from Table 4-12 of the New Mexico Underground Storage Tank Bureau’s
Guidelines for Corrective Action (March 13, 2000). For this risk analysis, RBSLs were selected
using most conservative values for determining the contaminated zone (69 feet) and transport
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zone (158 feet) thicknesses. These thicknesses fall between the values listed in Table 4-12 so the
next highest contaminated zone thickness (100 feet) and the next lowest transport zone thickness
(140 feet) were used to arrive at a Tier 1 unsaturated zone soil configuration of 55. Table 4-15 in
the Guidelines for Corrective Action indicate that RBSLs are not computed for this
configuration, as contaminants will not reach groundwater in 40 years.

Table 5-2. Representative Concentrations vs. RBSLs.

Sub—Surf ‘e Soll (Indoor Inhalatlon Of Vapors)
Contammants Of < Representatlve ,f, ’ RBSLs I 0 ¢ Resndent On-Slte Commer cial
Concern A Concentratxon [mglkg] [mg/kg} U (Chlld aud Adult) - Worker .
ORGANICS
Benzene 66.32 207 X X
Toluene 1530.57 1.88 X X
Ethylbenzene 1226.63 36.9 X X
Xylenes (Total) 1502.05 2.59 X X
POLYCYCLIC AROMATIC HYDROCARBONS
Acenaphthene 5585.20 2570 X
Total Naphthalenes 430.06 34.5 X X

5.2 Screening Level Ecological Risk Assessment

A wildlife biologist conducted a site visit to collect data and descriptive information necessary
for the completion of the Screening-Level Ecological Risk Assessment / Scoping Assessment /
Site Assessment Checklist provided by NMED. This information gathered for completion of
the checklist included the identification of viable ecological habitat, biological receptors
associated with the site, and potential exposure pathways. The completed checklist is included
in Appendix H. Results of the checklist indicate that further ecological assessment is not
warranted at this time.

6.0 CONCLUSIONS

The purpose of this SWMU Assessment is to further characterize the geology and hydrology of
the diesel spill site, the extent of contamination in soils and ground water, and determine future
actions for the site based on a Risk Based Decision Making Analysis. Activities for this
investigation were completed according to the NMED approved work plan titled "Work Plan
Jor the RCRA Facility Investigation at the Launch Complex 38 Site on White Sands

Missile Range."

Results of this SWMU Assessment indicate that a significant amount of diesel fuel leaked into
the subsurface at LC-38 from a 150,000 gallon diesel AST. Contamination resulting from this
release has reached a maximum depth of approximately 75 ft bgs. The bulk of contamination
does not extend below 67 ft bgs. The contaminant plume is supported by the thick laterally
continuous clay layer approximately 22 ft thick existing at 60 ft to 82 ft bgs . The thick,
continuous clay layer has prevented further downward migration of the diesel fuel.
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Significant contamination has migrated at least 100 ft laterally from the source along the
confining clay layers at approximately 65 ft to 67 ft bgs. This investigation was unable to
determine exact lateral extent of contamination but has determined the extent to be less than
240 ft from the source.

Ground-water monitoring wells installed and sampled during this investigation show that depth
to regional ground water is greater than 230 ft bgs. No perched water bearing zones are present.
Analytical results from ground-water samples indicate contamination has not reached the
regional water table.

Based on the RBDMP developed by the NMED UST Bureau, it is determined that the current
land use exposure scenario for off-site residents and commercial workers is incomplete.
However, construction workers working outdoors up to a depth of 15-foot bgs could inhale
volatilized compounds from contaminated soils. As a result, the outdoor inhalation pathway for
potential construction workers at the site is considered complete. However, all construction
worker scenarios were well within RBSLs and it is inferred that soil concentrations are protective
of current and future, on-site construction workers at the site.

In evaluating future land use, the indoor inhalation pathway for vapor migration from subsurface
soils could be complete if a facility or residence is constructed over the contaminated site.
Pathways for future land use would be complete for on-site commercial or on-site residential
land use. Representative concentrations for the majority of observed COCs exceeded RBSLs for
future land use scenarios for both on-site commercial and on-site residents. The groundwater
ingestion pathway is incomplete because no drinking or irrigation water wells are located within
a 10-mile radius of the site and due to total dissolved solids in the area exceeding 8,000 mg/L.

7.0 RECOMMENDATIONS

The AST at LC-38 will remain part of the Defense Fuels Agency Military Ready Reserve Pool.
There are no plans for removal of the AST at this time. The AST is currently empty and will
remain so until it is made ready for use. WSMR may repair the fuel lines at the site and continue
to use the AST for the reserve storage of diesel fuel. WSMR will maintain this site as an
industrial site for the foreseeable future.

Based on current land use, no exposure pathways are considered complete at this time. No
residential areas will be built for the foreseeable future and no construction activities are planned
for this site. Based on these findings, the site is currently protective of human health and
ecological exposure.

WSMR proposes No Further Remedial Action at this site. The WSMR Real Property Planning
Board will zone this site as off limits for future commercial/residential use. As an additional
safeguard, WSMR will monitor the wells at the site on an annual basis for 10 years using an
interface probe for determination if fuel is present on the water table. Additionally, WSMR will
annotate the Real Property Inventory to reflect that should the AST be removed, any remaining
contaminated materials within 15 feet of the final land surface would be subject to remediation.
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Table A-1.
TPH Results for the February 2001 Preliminary Investigation Sampling Event.

el Even
24068-SB01-(9.5-10.0)-0201 14000000
24068-SB01-(17.5-18.0)-0201 11000000
24068-SB01-(24.5-25.0)-0201 17000000
24068-SB01-(29.5-30.0)-0201 21000000
24068-SB01-(34.5-35.0)-0201 16000000
24068-SB01-(39.5-40.0)-0201 14000000
24068-SB01-(44.5-45.0)-0201 21000000
24068-SB01-(49.5-50.0)-0201 10000000
24068-SB01-(54.5-55.5)-0201 24000000
24068-SB01-(59.5-60.0)-0201 11000000
24068-SB01-(64.5-65.0)-0201 49000000
24068-SB01-(69.5-70.0)-0201 420000
24068-SB01-(70.0-70.5)-0201 3000000
24068-SB01-(79.5-80.0)-0201 2200 J
24068-SB01-(104.5-105.0)-0201 1100 J
24068-SB02-(4.5-5.0)-0201 16000
24068-SB02-(9.5-10.0)-0201 6100 J
24068-SB02-(14.5-15.0)-0201 8400 J
24068-SB02-(19.5-20.0)-0201 24000
24068-SB02-(24.5-25.0)-0201 14000
24068-SB02-(34.5-35.0)-0201 13000
24068-SB02-(39.5-40.0)-0201 1100 J
24068-SB02-(44.5-45.0)-0201 820 J
24068-SB02-(54.5-55.0)-0201 27000
24068-SB02-(57.0-57.5)-0201 20000000
24068-SB02-(59.5-60.0)-0201 26000000
24068-SB02-(64.5-65.0)-0201 180000
24068-SB02-(67.0-67.5)-0201 6800000
24068-SB02-(69.5-70.0)-0201 160000
24068-SB02-(74.5-75.0)-0201 1400 J
24068-SB03-(4.5-5.0)-0201 1400 J
24068-SB03-(9.5-10.0)-0201 1800 J
24068-SB03-(14.5-15.0)-0201 1400 J
24068-SB03-(19.5-20.0)-0201 1400 J
24068-SB03-(24.5-25.0)-0201 15000
24068-SB03-(29.5-30.0)-0201 3600 J
24068-SB01-(34.5-35.0)-0201 4500 J
24068-SB03-(39.5-40.0)-0201 3700
24068-SB03-(44.5-45.0)-0201 5200000
24068-SB03-(54.5-55.0)-0201 21000000
24068-SB03-(53.7-54.2)-0201 30000000
24068-SB03-(59.5-60.0)-0201 5000000
24068-SB03-(64.5-65.0)-0201 12000000
24068-SB03-(67.0-67.5)-0201 70000000
24068-SB03-(69.5-70.0)-0201 23000
24068-SB03-(74.5-75.0)-0201 56000
24068-SB03-(79.5-80.0)-0201 1200 J

J Detected below the laboratory reporting limit.
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Table A-2.
VOC Results from the February 2001 Preliminary Investigation Sampling Event.

1.1.1.2-Tetrachlorosthane ‘ 51 | ND | 2300 | ND | 4800 | ND | 610 | ND | 290 | ND

1,1,1-Trichloroethane 5.1 ND 2300 ND 4800 ND 610 ND 290 ND
1,1,2,2-Tetrachloroethane 51 |ND | 2300 | ND| 4800 [ ND | 610 [ ND | 290 ND
1,1,2-Trichloroethane 5.1 IND| 2300 | ND| 4800 {ND | 610 | ND}| 290 ND
1,1-Dichloroethane 5.1 |ND|[ 2300 | ND}| 4800 | ND | 610 | ND}| 290 ND
1,1-Dichloroethene 5.1 | ND} 2300 | ND| 4800 |ND | 610 { ND | 290 ND
1,1-Dichloropropene 50 | ND | 2300 | ND| 4800 | ND | 610 | ND | 290 ND
1,2,3-Trichlorobenzene 51 | ND| 2300 | ND|{ 4800 | ND1{ 610 { ND | 290 ND
1,2,3-Trichloropropane 51 [ ND| 2300 [ ND| 4800 | ND | 610 [ND | 290 | ND
1,2,4-Trichlorobenzene 5.1 | ND| 2300 | ND| 4800 [ ND{ 610 { ND | 290 ND
1,2 4-Trimethylbenzene 5.1 | ND | 49000 35000 17000 3700

1,2-Dibromo-3-chloropropane 5.1 |ND | 2300 | ND| 4800 | ND | 610 | ND | 290 ND
1,2-Dibromomethane 51 | ND| 2300 | ND| 4800 [ ND | 610 [ ND | 290 ND
1,2-Dichlorobenzene 5.1 | ND 2300 | ND | 4800 | ND 610 | ND | 290 ND
1,2-Dichloroethane 51 | ND | 2300 | ND| 4800 | ND | 610 | ND | 290 ND
1,2-Dichloropropane 51 | NDj 2300 | ND| 4800 | ND | 610 | ND | 290 ND
1,3,5-Trimethylbenzene 5.1 | ND | 160000 110000 56000 15000

1,3-Dichlorobenzene 51 | ND| 2300 | ND{ 4800 |ND | 610 | ND | 290 ND
1,3-Dichloropropane 5.1 | ND{ 2300 | ND| 4800 [ ND | 610 [ ND| 290 ND
1,4-Dichlorobenzene 5.1 | ND| 2300 | ND | 4800 | ND 610 | ND | 290 ND
1-Chlorohexane 51 | ND| 2300 | ND| 4800 [ ND | 610 | ND | 290 ND
2,2-Dichloropropane 51 | ND| 2300 | ND| 4800 I ND | 610 | ND | 290 ND
2-Butanone 10 { ND| 4600 | ND| 9600 | ND } 1200 | ND| 590 ND
2-Chlorotoluene 5.1 | ND 2300 | ND | 4800 | ND 610 | ND | 290 ND
2-Hexanone 10 | ND| 4600 | ND| 9600 | ND | 1200 | ND| 590 ND
4-Chlorotoluene 51 | ND} 2300 | ND| 4800 | ND | 610 | ND | 290 ND
4-Methyl-2-pentanone 10 | ND| 4600 |{ ND§j 9600 | ND | 1200 | ND | 590 ND
Acetone 10 { ND| 4600 {ND| 9600 | ND | 1200 | ND | 16000

Benzene 5.1 | ND| 2300 | ND | 4800 | ND| 610 | ND | 290 ND
Bromobenzene 51 | ND{| 2300 | ND| 4800 | ND | 610 { ND}| 290 ND
Bromodichloromethane 51 | ND| 2300 | ND| 4800 | ND | 610 | ND | 290 ND
Bromodichloromethane 5.1 [ ND} 2300 | ND| 4800 | ND | 610 | ND | 290 ND
Bromoform 51 | ND | 2300 {ND| 4800 | ND | 610 | ND | 290 ND
Bromomethane 51 | ND | 2300 |ND| 4800 | ND | 610 | ND | 290 ND
Carbon tetrachloride 5.1 | ND 2300 | ND{ 4800 | ND 610 | ND | 290 ND
Chlorobenzene 51 I NDj 2300 | ND | 4800 | ND 610 | ND | 290 | ND
Chloroethane 51 I ND | 2300 | ND| 4800 [ ND | 610 | ND | 290 ND
Chloroform 51 | ND| 2300 | ND| 4800 | ND | 610 | ND | 290 ND
Chloromethane 51 |ND| 2300 | ND| 4800 [ ND{ 610 | ND| 290 ND
cis-1,2-Dichloroethene 51 | ND} 2300 | ND| 4800 {ND| 610 | ND | 290 ND
cis-1,3-Dichloropropene 51 [ ND | 2300 | ND | 4800 | ND | 610 | ND | 290 ND
Dibromochloromethane 51 | ND| 2300 | ND| 4800 | ND | 610 | ND | 290 ND
Dibromomethane 51 | ND| 2300 | ND| 4800 |ND | 610 | ND| 290 ND
Dichlorodifluoromethane 51 | ND | 2300 | ND| 4800 | ND|{ 610 | ND | 290 ND
Ethylbenzene 5.1 | ND | 2300 | ND | 44000 13000 9000

Hexachlorobutadiene 5.1 | ND| 2300 § ND| 4800 | ND 610 | ND | 290 ND
Isopropylbenzene 5.1 | ND ] 2300 | ND | 21000 { ND | 8300 15000
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Methylene chloride 51 |ND | 2300 | ND| 4800 | ND | 610 | ND | 290 ND
n-Butylbenzene 51 { ND} 2300 | ND | 4800 | ND | 610 | ND | 9100
n-Propylbenzene 51 | ND | 2300 | ND | 4800 | ND { 610 | ND | 5900
Naphthalene 5.4 2300 | ND | 4800 | ND | 610 | ND | 27000
p-Isopropyltoulene 51 IND| 2300 | ND | 4800 | ND | 610 | ND | 4100
sec-Butylbenzene 5.1 | ND | 2300 | ND 4800 | ND 610 { ND [ 9400
Styrene 51 |ND | 2300 [ ND | 4800 | ND | 610 | ND | 290 ND
tert-Butylbenzene 5.1 | ND| 2300 | ND| 4800 | ND | 610 | ND | 290 ND
Tetrachloroethene 5.1 | ND | 2300 | ND | 4800 | ND | 610 | ND | 290 ND
Toluene 5.1 | ND | 47000 33000 { ND | 6700 9100
trans-1,2-Dichloroethene 51 | ND | 2300 | ND | 4800 | ND 610 | ND | 290 ND
trans-1,3-Dichloropropene 5.1 | ND | 2300 | ND | 4800 | ND | 610 | ND | 290 ND
Trichloroethene 5.1 | ND | 2300 {|ND | 4800 {ND | 610 | ND | 290 ND
Trichlorofluoromethane 5.1 | ND} 2300 | ND| 4800 | ND} 610 [ ND| 290 ND
Vinyl chloride 51 | ND| 2300 | ND | 4800 | ND | 610 | ND | 290 ND
Xylene (total) 5.1 | ND | 24000 {° 30000 8900 55000

ND Not Detected at the indicated laboratory reporting limit.
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Table A-3. SVOC Results for the February 2001 Preliminary Investigation Sampling Event.

1,2,4-Trichlorobenzene 18000 i ND 37000 | ND [ 20000 | ND | 396 | ND | 350 | ND [ 390 | ND 380 i ND { 200000 | ND 2000 [ ND 2000 | ND 400 [ ND
1,2-Dichlorobenzene 350 [ ND 18000 { ND 37000 | ND | 20000 | ND { 390 | ND [ 350 | ND [ 390 | ND 380 { ND { 200000 | ND 2000 [ ND 2000 | ND 400 [ ND
1,3-Dichlorobenzene 350 [ ND 18000 { ND 37000 { ND [ 20000 { ND | 390 | ND | 350 | ND { 390 } ND 380 { ND i 200000 | ND 2000 | ND 2000 | ND 400 | ND
1,4-Dichlorobenzene 350 | ND 18000 | ND 37000 | ND ] 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND { 200000 ] ND 2000 | ND 2000 | ND 400 | ND
2,2'-oxybis(1-Chloropropane) | 350 | ND 18000 | ND 37000 { ND [ 20000 { ND | 390 | ND | 350 | ND { 390 | ND 380 | ND | 200000 | ND 2000 [ ND 2000 | ND 400 | ND
2,4,5-Trichlorophenol 880 | ND 44000 | ND 92000 | ND | 50000 | ND | 980 | ND | 870 | ND | 970 | ND 960 | ND | 510000 | ND 5100 | ND 4900 | ND | 1000 | ND
2,4,6-Trichlorophenol 350 | ND 18000 [ ND 37000 | ND | 20000 | ND | 390 | ND { 350 | ND { 390 | ND 380 | ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
2,4-Dichlorophenol 350 | ND 18000 | ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 { ND 2000 | ND 2000 | ND 400 | ND
2,4-Dimethylphenol 350 [ ND 18000 [ ND 37000 § ND | 20000 | ND [ 390 [ ND { 350 | ND | 390 | ND 380 | ND | 200000 { ND 2000 [ ND 2000 | ND 400 | ND
2,4-Dinitrophenol 880 | ND 44000 | ND 92000 | ND | 50000 | ND | 980 | ND | 870 | ND | 970 | ND 960 | ND | 510000 f ND 5100 | ND 4900 [ ND 1000 | ND
2,4-Dinitrotoluene 350 | ND 18000 | ND 37000 f ND | 20000 | ND | 390 | ND { 350 | ND } 390 | ND 380 [ ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
2,6-Dinitrotoluene 350 | ND 18000 | ND 37000 | ND | 20000 | ND | 390 { ND | 350 { ND | 390 | ND 380 | ND | 200000 | ND 2000 [ ND 2000 | ND 400 { ND
2-Chloronaphthalene 350 [ ND 18000 | ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 [ ND 2000 | ND 400 | ND
2-Chlorophenol 350 | ND 18000 | ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 { ND 2000 | ND 400 | ND
2-Methylnaphthalene 350 | ND 61000 100000 38000 390 { ND | 350 | ND | 390 | ND [ 5600 | E 630000 90000 | E 39000 § E 510

2-Methylphenol 350 | ND 18000 | ND 37000 | ND | 20000 [ ND | 390 | ND | 350 | ND | 390 { ND 380 | ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
2-Nitroaniline 880 | ND 44000 | ND 92000 | ND | 50000 | ND | 980 | ND | 870 | ND [ 970 | ND 960 | ND | 510000 | ND 5100 | ND 4900 | ND 1000 | ND
2-Nitrophenol 350 | ND 18000 | ND 37000 | ND | 20000 [ ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
3,3"-Dichlorobenzidine 350 | ND 18000 } ND 37000 ] ND ] 20000 | ND ] 390 § ND ] 350 | ND | 390 | ND 380 | ND ] 200000 | ND 2000 | ND 2000 | ND 400 | ND
3-Nitroaniline 880 | ND 44000 | ND 92000 | ND | 50000 | ND | 980 | ND [ 870 | ND [ 970 | ND 960 | ND | 510000 | ND 5100 | ND 4500 | ND 1000 | ND
4,6-Dinitro-2-methylphenol 880 | ND 44000 { ND 92000 | ND | 50000 | ND | 980 | ND [ 870 | ND | 970 | ND 960 | ND | 510000 | ND 5100 | ND 4900 | ND § 1000 | ND
4-Bromophenyl-phenylether 350 { ND 18000 § ND 37000 | ND | 20000 | ND | 390 | ND [ 350 | ND [ 390 | ND 380 | ND | 200000 | ND 2000 1 ND 2000 | ND 400 | ND
4-Chloro-3-methylphenol 350 { ND 18000 | ND 37000 | ND | 20000 | ND | 390 f ND | 350 | ND [ 390 | ND 380 | ND | 200000 | ND 2000 { ND 2000 | ND 400 | ND
4-Chloroaniline 350 { ND 18000 | ND 37000 | ND [ 20000 | ND § 390 | ND | 350 | ND { 390 | ND 380 | ND | 200000 | ND 2000 { ND 2000 | ND 400 | ND
4-Chlorophenyl-phenylether 350 { ND 18000 | ND 37000 | ND | 20000 | ND { 390 | ND [ 350 | ND { 390 | ND 380 | ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
4-Methylphenol 350 | ND 18000 § ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 { ND 2000 { ND 2000 { ND 400 | ND
4-Nitroaniline 880 | ND 44000 | ND 92000 | ND | 50000 | ND | 980 | ND [ 870 | ND | 970 | ND 960 { ND } 510000 | ND 5100 | ND 4900 { ND | 1000 | ND
4-Nitrophenol 880 | ND 44000 | ND 92000 | ND | 50000 | ND | 980 | ND | 870 | ND | 970 | ND 960 | ND | 510000 | ND 5100 | ND 4900 | ND | 1000 | ND
Acenaphth 350 | ND 18000 | ND 37000 | ND | 20000 | ND [ 390 | ND | 350 | ND { 390 | ND 380 { ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
Acenaphthylene 350 | ND 18000 | ND 37000 | ND | 20000 { ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 { ND 2000 | ND 2000 | ND 400 | ND
Anthracene 350 | ND 18000 | ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND { 390 { ND 380 { ND | 200000 § ND 2000 { ND 2000 { ND 400 [ ND
Benzo[ajanthracene 350 | ND 18000 | ND 37000 | ND | 20000 { ND | 3% | ND | 350 | ND | 390 | ND 380 | ND | 200000 { ND 2000 | ND 2000 | ND 400 [ ND
Benzo[a]pyrene 350 | ND 18000 | ND 37000 | ND { 20000 | ND | 390 | ND [ 350 | ND { 390 [ ND 380 { ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
Benzofb}fluoranthene 350 | ND 18000 | ND 37000 ] ND } 20000 | ND | 390 | ND ] 350 | ND | 390 | ND 380 | ND | 200000 § ND 2000 | ND 2000 | ND 400 | ND
Benzo[g,h,ijperylene 350 | ND 18000 | ND 37000 [ ND | 20000 | ND | 390 | ND { 350 | ND | 390 | ND 380 { ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
Benzo[k]fluoranthene 350 { ND 18000 | ND 37000 | ND | 20000 | ND [ 390 | ND | 350 | ND | 390 [ ND 380 | ND | 200000 § ND 2000 | ND 2000 | ND 400 | ND
Benzoic acid 880 { ND 44000 | ND 92000 | ND | 50000 | ND | 980 | ND | 870 | ND { 970 | ND 960 | ND | 510000 { ND 5100 | ND 4900 | ND | 1000 | ND
Benzyl alcohol 880 { ND 44000 | ND 92000 | ND { 50000 | ND | 980 | ND | 870 | ND { 970 | ND 960 | ND | 510000 | ND 5100 | ND 4900 | ND | 1000 | ND
bis(2-Chloroethoxy)methane 350 { ND 18000 | ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND { 390 | ND 380 | ND | 200000 § ND 2000 | ND 2000 | ND 400 | ND
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bis(2-Chloroethyl)ether 350 [ ND | 19000 | ND | 18000 § ND 37000 | ND | 20000 | ND | 390 { ND | 350 | ND | 390 { ND 380 { ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
bis(2-chloroisopropyl)ether 350 | ND | 19000 | ND { 18000 { ND 37000 |1 ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 ; ND 2000 | ND 2000 | ND 400 [ ND
bis(2-Ethylhexyl)phthalate 350 | ND | 19000 | ND | 18000 | ND 37000 § ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND [ 200000 | ND 2000 | ND 2000 | ND 400 [ ND
Butylbenzylphthalate ~ 350 | ND | 19000 § ND | 18000 | ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 { ND 2000 | ND 400 | ND
Carbazole 350 + ND | 19000 § ND | 18000 [ ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND {-390 | ND 380 [ ND { 200000 | ND 2000 { ND 2000 | ND 400 | ND
Chrysene 350 { ND [ 19000 | ND | 18000 [ ND 37000 | ND | 20000 | ND | 390 | ND { 350 | ND | 390 | ND 380 | ND | 200000 [ ND 2000 { ND 2000 { ND 400 | ND
Di-n-butylphthalate 350 | ND | 19000 | ND | 18000 | ND 37000 | ND [ 20000 | ND } 390 | ND | 350 | ND | 350 [ ND 380 | ND | 200000 [ ND 2000 | ND 2000 | ND 400 | ND
Di-n-octylphthalate 350 | ND | 195000 | ND | 18000 | ND 37000 | ND | 20000 { ND § 390 | 'ND } 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 | ND 2000 { ND 400 § ND
Dibenz[a,h)anthracene 350 | ND { 15000 | ND | 18000 { ND 37000 | ND | 20000 | ND | 3% | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 | ND 2000 { ND 400 | ND
Dibenzofuran 350 | ND | 19000 | ND | 11000 { J 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 660 200000 | ND 2000 | ND 4500 400 [ ND
Diethylphthalate 350 | ND | 19000 | ND | 18000 | ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND-{ 390 | ND 380 [ ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
Dimethylphthalate 350 { ND | 19000 §{ ND | 18000 | ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 [ ND 2000 { ND 2000 { ND 400 | ND
Fluoranthene 350 { ND | 19000 | ND | 18000 | ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND } 200000 [ ND 2000 | ND 2000 { ND 400 { ND
Fluorene 350 | ND | 19000 | ND | 12000 | J 19000 | J 20000 | ND | 390 | ND | 350 { ND | 390 [ ND 910 110000 | J 2000 | ND 5700 400 | ND
Hexachlorobenzene 350 | ND | 15000 | ND | 18000 } ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 { ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
Hexachlorobutadiene 350 | ND | 19000 | ND { 18000 } ND 37000 | ND | 20000 | ND | 390 | ND } 350 | ND | 390 | ND 380 | ND | 200000 { ND 2000 | ND 2000 | ND 400 | ND
Hexachlorocyclopentadi 350 | ND | 19000 | ND | 18000 | ND 37000 } ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 [ ND 2000 | ND 400 | ND
Hexachloroethane 350 | ND | 19000 { ND | 18000 | ND 37000 | ND | 20000 | ND { 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 { ND 2000 { ND 400 { ND
Indeno[1,2,3-cd]pyrene 350 | ND | 19000 | ND | 18000 | ND 37000 | ND | 20000 | ND | 39 | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 { ND 2000 | ND 400 i ND
Isophorone 350 | ND { 19000 | ND | 18000 | ND 37000 | ND | 20000 { ND { 390 | ND | 350 | ND | 3950 | ND 380 | ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
N-Nitroso-di-n-propylamine 350 | ND | 15000 | ND | 18000 | ND 37000 | ND ] 20000 { ND | 390 { ND | 350 { ND | 390 | ND 380 { ND | 200000 { ND 2000 | ND 2000 | ND 400 [ ND
N-Nitrosodimethylamine 350 | ND | 19000 | ND | 18000 { ND 37000 | ND | 20000 | ND | 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 | ND 2000 | ND 400 | ND
N-Nitrosodiphenylamine 350 | ND | 19000 | ND | 18000 | ND 37000 | ND | 20000 [ ND | 390 | ND { 350 [ ND | 390 | ND 380 [ ND { 200000 [ ND 2000 { ND 2000 | ND 400 | ND
Naphthalene 350 | ND | 19000 { ND | 13000 | J 21000 | J 20000 | ND | 390 | ND | 350 [ ND | 390 [ ND 930 120000 | J 9600 6100 400 | ND
Nitrobenzene 350 § ND | 19000 { ND | 18000 | ND 37000 | ND | 20000 { ND { 390 | ND | 350 | ND | 390 | ND 380 | ND | 200000 [ ND 2000 | ND 2000 | ND 400 | ND
Pentachlorophenol 880 | ND | 48000 f ND | 44000 | ND 92000 | ND | 50000 | ND { 980 | ND | 870 | ND | 970 | ND 960 { ND | 510000 { ND 5100 | ND 4900 i ND | 1000 | ND
Phenanthrene 350 | ND | 19000 | ND | 19000 28000 | J 12000 [ J 39 | ND | 350 | ND § 390 | ND | 1600 180000 | J 25000 | E 2000 | ND 230 [ ]

Phenol 350 | ND | 19000 | ND | 18000 | ND 37000 | ND | 20000 [ ND | 390 | ND { 350 [ ND | 390 | ND 380 | ND | 200000 | ND 2000 | ND 2000 | ND 400 § ND
Pyrene 350 | ND ] 19000 | ND | 18000 | ND 37000 | ND | 20000 { ND |} 3%0 | ND | 350 | ND | 390 | ND 380 | ND | 200000 | ND 2000 | ND 2000 | ND 400 { ND

ND Not Detected at the indicated laboratory reporting limit.

1 Detected below the laboratory reporting limit.

E Detection exceeded the upper limit of the calibration curve.
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Table A-4.
PAH Results for the February 2001 Preliminary Investigation Sampling Event.

Acenaphthene 440 18 | ND | 19 | ND 17 | ND | 19 | ND | 23 | ND | 19 | ND | 20 | ND

Acenaphthylene 19 ND 18 | ND | 19 | ND 17 ND { 19 | ND | 23 | ND | 19 | ND | 20 | ND
Anthracene 19 ND { 18 | ND | 19 | ND 17 ND {19 { ND | 23 { ND | 19 | ND | 20 { ND
Benzo(a)anthracene 19 ND | 18 | ND | 19 | ND 17 ND |19 | ND | 23 { ND |{ 19 | ND | 20 { ND
Benzo(a)pyrene 19 |ND|{18{ND |19 ND| 17 |ND|[19|ND |23 | ND| 19| ND | 20 | ND
Benzo(b)fluoranthene 19 ND | 18 f ND | 19 | ND 17 { ND |19 | ND {23  ND | 19 | ND | 20 | ND
Benzo(g,h,I)perylene 19 ND | 18 | ND |19 | ND | 17 | ND | 19 | ND { 23 | ND | 19 | ND | 20 | ND
Benzo(k)fluoranthene 19 ND | 18 | ND | 19 { ND 17 I ND | 19 | ND | 23 | ND | 19 | ND | 20 { ND
Chrysene 19 ND |18 | ND |19 | ND | 17 | ND |19 | ND | 23 | ND | 19 | ND | 20 | ND

Dibenzo(a,h)anthracene 19 ND | 18 | ND | 19 | ND 17 | ND {19 | ND [ 23 | ND | 19 | ND | 20 | ND

Fluoranthene 19 ND | 18 | ND | 19 | ND 17 | ND |19 | ND | 23 | ND | 19 | ND | 20 | ND

Fluorene 720 18 | ND | 19 | ND 17 I ND {19 { ND | 23 | ND| 19 { ND { 20 | ND

Indeno(1,2,3-c,d)pyrene 19 ND { 18 | ND | 19 | ND 17 I ND | 19 | ND | 23 § ND | 19 | ND | 20 | ND

Naphthalene 580 14 J 10 J 9.9 J 13 J 23 | ND | 19 | ND | 20 | ND
Phenanthrene 1200 E 18 { ND { 19 | ND 17 | ND | 19 | ND | 23 | ND | 19 [ ND | 20 | ND
Pyrene 49 18 | ND | 19 | ND 17 { ND | 19 | ND | 23 | ND | 19 | ND | 20 | ND

ND  Not Detected at the indicated laboratory reporting limit.
3 Detected below the laboratory reporting limit.
E Detection exceeded the upper limit of the calibration curve.

Table A-5.
RCRA Metal Results for the February 2001 Preliminary Investigation Sampling Event.

24068-SB01-(0.0)-0201 1.54 110 0352 | ND | 3.3 7.30 0.1 0.384 0.7 ND
24068-SB01-(5.0-5.5)-0201 3.68 100 0376 | ND | 74 6.11 0.04 | ND | 0.725 0.75 { ND
24068-SB01-(49.5-50.0)-0201 213 110 0399 | ND | 43 6.44 0.09 1.17 0.8 ND
24068-SB02-(65.0-65.1)-0201 6.61 26 0413 | ND | 83 10.6 0.06 0413 | ND | 083 | ND

ND  Not Detected at the indicated laboratory reporting limit.
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Lithologic Logs for Soil Borings from the SWMU Assessment
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- — M&Fu&wmﬂ, Chamy. P, DA e —
- ce \SMM% moasas»,,omo—m- —
82 — SYR Yo 46'\;:4;2 9| <47 YID 0.6 —
= AOSTIey Climy, Somt Pt DG | SHT | peesteensn =
- w0, Lt s o / —
£3 2 —
81_2 ‘M.:_‘-\ k3 L.; ‘—N- D) ;ao _—
’ NDWY Dt ) e o2 .
- . NSTR ©% Revois¥ SLey7T opol TPH 3%“—
AT | g5 MobTTe SILT, fatine PO free
& o = uHLz Fnt e:}mo a il ST Fotl Cyga—t-
o300 ] “-3 o3 |
— - Leswn on3e -
86— - 0NA3 iz |
- oy d(/#‘:,} w/ —
80 THe LALE. [
7 L SR —
i Spo0=, L m 1) —
§8 - cL |[eVes .
] Mosr:.‘h»va Aftesdrwm —
] Pty Son), —
87_;—-;;‘ Townr Graphd Sad W/ 1; -
OBB - Looss Py, LS9, TOL P i, |
el g, ] ITNLRRLTh eed gicie  F
. v -
] oP Tro G|l |
70— se-f o 0% | S A T L
| o Rraeee, s e
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INSTALLATION

HOLE No. SHEET No.

DRILLING LOG {Continuation Sheet) L/'Sm 0] of
1. PROJECT 11. ELEVATION OF TOPEHOLE gg é L
LC 38 Dssst 2 g
ELEVATION DEPTH LEGEND CLASS¥FIC. ATION OF MATERIALS % CORE BOX OR REMARKS
] b c {description} RECOVERY SAMPLE (Drilling time, woter loss, depth ot
d e NUMBER weothering, aic., if significent)
P 4
Te 1T Mo | Swetumh St td PHaTo WKee) o
3 - ,Os-vz%zwm < Qz- 3 1L
| 71 -
—j (A U L ST 1702
g ‘D:ﬂss?l-'u;_ . %-B-E B %W @93.¥
7‘/ N2, FRaa3.S-F
290 | N )
e i N ’w T
j ML SemE- A Ales.
7é?--—- SO A ICMWDK?JYL ToC, Pt S1hE2
1 e g o h K: S20 | qc.s-a1.8~
77— g "“'“'?,u ighe.7;
SN (oo v M
—i — q45:an.5
¥8 —
10 xR
%7 —
- "Botto. of Ex&
7 @& o153 'O’h
. UL HSH D Gaair]
] 1T Swefhe %,
]
1
T
=

TlTl(lHl]HH‘HIT(-TH‘FHI Tl—HiI H,llll{”!lllﬂT IIFJ’HTF’TI!F




DAISION TINSTACLATION HOLE No. " SHEET Mo,
DRILLING LOG [ WSMR sg0o2 |1 g

1. PROJECT 11. DATUM FOR ELEVATION SHOWN (1BM or MSL)

L0-38 INVESTIGATION

2 LOCATION (Coordinates or Slation)

§2. MANUFACTURER'S UESIGNANUN UF UHNL

eMeE 75

3. DRILLING AGENCY

RABA KISTNER

4. HOLE No. (As shown on drowing litie and e number) 14, TQTAL NUMBER CORE BOXES

/A

13. TOTAL No. OF OVERBURDEN SAMPLES TAKEN [DISTURBED UNDISTURBED

15. NAME OF DRILLER 15. ELEVANON GROUND WATER

MANNY DUENE Z EST. @ »200 FT

6. CIRECTION OF HOLE 16. DATE HOLE STARTEO COMPLETED

[—vamicol D Inclined Degrees from Verlical //‘ 5.‘ 03 //‘ 7- 03 //6;?‘

[7. HCKNESS OF OULROURDEN 17. ELEVATION TOP OF HOLE

8. DEPTH DRILLED INTO ROCK

/A4

18. TOTAL CORE RECOVERY FOR BORING

5. TOTAL DEPTH OF HOLE 10, SIZE AND TYPE OF BIT 19, SIGNATURE OF INSPECYOR
4,25 TP HSA
725 FT 5.0 £T CONT. CoRE
ELEVATION BEPTH LECEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
a b c (descriplion) RECOVERY SAMPLE {Oritling time, woter loss, depth of
¢ [S : NUMBER thering, etc., ¥ significent)

t 9

0 5P |PofilBRADED SAND, 105t 3 ¢ —
DRY REPPISH Yavaf‘l, h 34 ;6 PID: 0.0 ppm
£ YR o/g), Mosny Finie  |0:0°1

340D, LITILE MED. SAD

I{llllll

o= -~ ACALICHE PR AP, WHITE

I[Hli’[llll'lllll
=,
P

oL | 8

IFTIIIH{HH{HH!IHI

= = = == =1 PooRLY GRADED SAND, 20 % |1FH @& #r|PED: 0.0 ppm
SP |45 adove 50-(.0

~

o=
l]LL[HH]IiJ_l'IH

)

TiTTl]l]fillH‘Il]H




—

DRILLING LOG (Continuation Sheet)

INSTALLATION

wsmK

HOLE No.

SE~003

SHEET No.

L*8

. PROJECY

1. ELEVARION OF TOP HOLE

LC-38 INVESTIGATION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
] b c {description) RECOVERY SAMPLE {Drilling lll.'ng. wuhr»lushs. -depth ot
d e NUM'BF_R weathering, ete,, it significent)
7 [
0747 | 1° —| SP  Yeoruy cRADED sS4V, 707 PI07 5. 0pmm ~
1 Hl/?P,P(‘/,KéPDISH YeLLOW /5;0'//45‘ ) [—
g (25 VR &), MosTLY FinE -
— SAND, LirTLE SILT, (35.45/95 -
/2 — —
. -
/3 — N R —
= B
w80 | 15— $P  [peoriy Gravew samp - —
= itz ey Revoust vesiont | 1° %o FED: 0.0 pom -
3 (7.5 6/8), msrey Fws.  |15:0+12.0 0F30. TPH SAMPLE |-
e — AN, TRACE SILT, itk S FIIED @I7Fr |
j W TH GYPSYyA -
ST Al pagn, pay T -
;7 o] CL AL Shwomicr + T -
7 |
% — "
19— | E—
2 i -
20 e
b¥a0 o 5P| Peorey GRAvep e, | g7 PID: 0.0 oy -
— LBOSE,PRY REDp N YelloW 25,5 2410 -
2/ — (75 YR 7/6), mostLy FwVE —
- SAND, TRACE SILT -
22 -
. n




~——

DRILLING LOG (Continuation Sheet)

TN STALLATION

WsmK

HOME No.

SB-002 2 og

ey D —
SHEET No.

. PROJECT 1. ELEVATION OF TOP HOLE
L(C-38 INVESTIGAT oM
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
o b c (description) RECOVERY SAMPLE {Driling time. water loss, depth ot
a4 e NUMBER weothering, etc., if significent)
1
22 _| Sp PooRIN SORTED SAND 100SE, N
- PRY, REppish YELOW(ZE IR 76), —
- (aosnv Filt SHUD, TRACE ST —
2 —] —
- N R -
0840 o _5 SP  [pohLY Geavep SAVD, 30 %, PIP: 0.0ppm —
- #s HBrVE 50275 O%po: THYshmAs @ |-
o 275 FT |—
27— —
28 — —
- [~
— |
4 v R —
0855 | 30 | sp  Yooery Geapep sevp Yt -
_ ) ” - -
] L00SE,PRY, LiGHT BRoOWN 2 :‘3:?/9 e Prp:000pm -
— (7SYR c/y)mosTly FWE | " -
- 4y LITTUG ST, PLBBLE- —
. 125 ConleoETIONS =
32 — -
73— —
## —
0911 35 —| se FooklY GRADED SAVD [
? ] 43 ABovE ) /00%, Prp: D.Oﬁom [
n 0930 TPH SanfLE@ o
% o LEA CLAY, HARD, DAY, #o £V
] eL STRONG glownlf 2.5 YR 56, DPH CorLecTED —
27 TRALS SAVD 1T arp pRILLIVG B SLET |-




; " TRETA RO HOLE No SHEET Nor ]
DRILLING LOG (Continuation Sheet) WSMR SB-002 $org
1. PROJECT B © . ELEVATION OF TOP HOLE
LC-38 ITnVesTIGgATION
ELEVATION DEPTH LEGEND CLTEEI-FEATION OF MATERIALS 7% CORE BOX OR REMARKS
o b c (description) RECOVERY SAMPLE (OriMling time. water toss, depth of
d e NUMBER weathering, etc., if significent)
f q
iz LSANCLAY Wil P, DR Y
. 5720006 Besond(2.5V8 21), -
_] TRACE SAuD/SILT —
3 s foorry SEBD < hwp —
;1 SF_ L m Asove g —
T Tme | sy witk sevp ) coese, ~
39 — DRY, STRoNG Brow [
- (2.€YR cfe), MOSTLY ST, -
— LITLE FINE SAVE L
0930 | 40 —| ML ‘——-—-m;;:;”:’;”;:“;i‘;w“ 0% PIv 6.1G W FF |-
) 4
. (LS YR 5/c), MosTLY S| H0.0-43.0 NOTE: po TWRICATIN |-
7 — LITLE AINE SAVD, TRACE oF EMPALT, 0Pk |
q CLAY OR VISUAL. E
2 —] —_
Y3 _E .
" — N R —
lboo | ¥5 TR T Tiean cuay, warp vey, %% PID:0.Dppm —
] STRoNG BRWN(ISK L), |~ ™ 204 ~
= TKACE SILT s.0-4". -
Yé¢ — [o30-TPH .mmfd@'f?g_ [
= -
] -
48 — -—
- -
—f f—
99 TSP | feerry 6kapeD sawp, —
N LooSE, DRY, REDDISH n
go oo YeLow (2.5 ¥R &/%), | -
11017 | ML |MOSTLY FINE GRAMSAVD, [ 5557 PID: 0.0 ppm -
- LITILE SILT $8.0-53.5 —
YA [~




N X INSTALLATION HOLE Wo. SHEET No.
DRILLING LOG (Continuation Sheet) WSMR Sp-002 Sorg
1. PROJECT 11. ELEVATION OF TOP HOLE
| Lc-28 InVESTIGATION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE 80X OR REMARKS
a b 4 (description) RECOVERY SAMPLE (Oriing lime, woter loss. depth of
d e NUMBER wenthering, etc., it significent)
! 9
57 ' |
| ME | SIAT WITH SAND, MEPnid, RoCK LoPGED W SHoe
— DRY, 5TRonG SRoWN © 555 Fr —
£2 — (7.5YK &/¢), MosTLY ST, .
— TRACE CLAY —
. torigopit. BEpDING @ [T
£3 — (x 2inches) =
54— [
- n R -
0¢5 | 5% —1"57%m ~ |ponrsy SRADED 3w WITH 1 96 9 PID: 06,0 pm -
- ST, L9938, MolST, REPPAH| g 1201 T samees @ 1
6 YeLsw(7.5 YR 6/6), MosTLY s50-575 e Yizd il
- FINE SAVT, TRALE SILT, |~
= TRACE PeFBLLS —
57 — —
58 —] —
_ =
- we@ SIer |-
59— HARD PRNL -
6o I A B =R -
o7 WL ey, e iaknmosy | 66T P35 007 =
. STRofE: Blowi) (Z.5VR 5/8) |00~ ¢3.0 —
e |reaee sreTimosTn Cihy sSuGHT BeopivG il L
T épiam” |fesriN GRADLD SAND WITH THE CLAY, -
7] 2lel, 4s Adov e ~
¢2 T TALT T\ LN CLRY  ps ABove E__
| 5737 T|geaget R ApLp D wiTH -
:_{__"_"_,. $1LT, As ABOVE [
63 — ctr s Ac ABOVE ! —
¢ — N R B
Hés | ¢50 -~ u




L - - "~ [NSTALLATION TIOLE Mo "SHEET Mo,
DRILLING LOG (Continuation Sheet) WSMR $B8-002 & *g
1. PROECT 1. ELEVATION OF TOP HOLE
LC-3% IMVESTI6 ATION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE 80X OR REMARKS
a b c (description) RECOVERY SAMPLE (Driting time. water foss, depth of
d e NUMBER weathering, stc., if significent)
1 9
s 1 CcL LEAN CLAY, HAR D, M ST, o Y . s READ L
= STRoG 6RmN(%SVR 576 654-’;2- P 1258 : Curn -
657 M |MOSTLY CLAY, TRALE SILT : 5.5 vec -
6 —j PosRLY GRADED SAVD WITH —
- 5F-5m SILT, LOOSE, M01S T, REDPISH Fap: 27 ppm in send. |=
The == == YELsW (7.5 ¥R 616 ) MeSTLY : |~
¢7 — CL  Fiie SAVD, TRALE SILT, 1306 TPH, Yo, Sv0C |~
-] TRACL PEGBLES SAMPLES B 66.5 FT —
3 LEAS CLAY, AS ABOYE VISIBLY SATURATED, |-
65 — STRONG Die5EL oDl ]
; 13007 BRKEATHIVG 2""350 E
- Vo€ LEAPINGS L. 3°9 T
67 ] ﬂ/ R e —
70 | ; 1 ' —
1255 ‘“; L Lean CLAY, 4s psove jso % PIv: ¢ 0ppm -
] 1348 TrH voCsvec |
7t — shmeLes @ 70.5 FT f—
— : —
T spiem | PoerLy 4rapsD 5800 Wiy A THELTE I
72— ISILT, ps ABOVE S /1355 ~
4 ____1 - [
o eL Léan oiaY, As psove -
73 — ll
7] ~
7% — —
- -
1328 | 75 — ev LEAN CLAY A5 ABOVE, —
- ’ 74 % PLo: 2.7 -
¢ SAWD T lpp™
= FHcezasinla 750-78.7 C
7¢ — ]¥24: TPy, voc, svoc —
e 0T -
575/ 7| PooRLy 6RaDED SAND WITH. SAMPLES @ ZEOFT |-
27 - SILY, #5 deovi -
- |
7 TTELT T {asa cusy winw %@,u -
— DRY, STRANG BRAWN(Z.5 IR Vi) L
_ LY CLAY, LITTLS i |
79 _




DRILLING LOG (Continuation Sheet)

INSTALLATION

HOLE No. SHEET Na.

) WSMR 58-003 7 *8
1, PROJECT 1. ELEVATION OF TOP HOLE
LC-38 IwesT/GATION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
o b c (description) RECOVERY SAMPLE {Drilling time. woter Yoss, depth of
[} ] NUMBER weothering, etc., it significent)
t 9
77 N CL LWM o _
~ Ry, $TRoG —
- N :w;nrwr, et SAVP. —
1408 o — eL Misadesy ot : ~
. A3 ABOVE ’ s % Prv: C.0pprm —
- 2.0-90.8 CEMENTED SILT/SILTSTWE [~
&l — Jo/ CoRE SHOE STRFPEP E~
3 RECOVERY. -
§2 — [
#3 — | A/ K -
9 — -
15 - —
F5 — -~ < -
—| sP-sm |PooRLY GRADED SAND WiTH 40 % PID: 1. 3ppm —
] SILT, Looss, DRY, REDPISH |~
fo YeLow (7.5 YR &), MosTey VERY HARD DRILLING |-
- VERY FINE SAND, TRACE ST . oL -
. TRACE CALICHE HODULES. 1B TPRSANALL@ |
77 _: [
93 __E |
] N R -
£ — —
90 —|eun- -
/43 0 sf PeoRLy GRavep saNe, | Zo% PID:! 1.6 ppm —~
N LoosE,DRY, REPDISH YELLOW, i
- (7.5 YR L/6) mosTLY VERY . AMPLL@ -
(- FINESAVD, TRACE SILT 1Tovi TR S wer |
92 ] u
- -




INSTALLATION HOLE No SHEET No.
DRILLING LOG (Continuation Sheet) WSME SB-002 g g
. PROJECT 11. ELEVATION OF TOP HOLE )
LC-38 IMVESTIGEATION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE 80X OR REMARKS
o b c {description) RECOVERY SAMPLE (Driling lime. woter Joss, depth ot
d ® NUMBER therlng, etc., it significent
77— t 9 B
9 — v R —
7638 | gr .. | -
//-7- f}? ML [SILT WITH SauD Loest| 90 % |TPH @ —
PRI - ORY, BB VeLiow  app-90s| a8 FT -
geung o o (45 612, mosrer s |50 TRS Z:; M =
6 - ———
@ 1612 . TWCREASING FINE SAND o -
77 == eauiens, nae pry, A
- WHITE, CARGoWATE CEmiNT ~
7% ‘5"{?’ " |PoskLy sorrip sanp, —
- LoosE, PRY,BRBEPPISH —
99 YeroW (2.5 VR 6/6), -
- MSTLY FINeSAND, FEW -
Je2H A st _.
10t — -
7 -
= 3
_ |
- -
_ —
- [
3 [~




arntare——
DIVISION

DRILLING LOG

Fnsvnuuo»

WosMR

HOLE No.

38- 003

" SHEET No.

| g

t. PROJECT

. §2. LOCATION (Coordinates or Station)

LC-3R TW/ESTIGAT. ToN

11 DATUM FOR ELEVADON SHOWN (TBM or M5L)

12. MANUFACTURER'S OESIGNATION OF DRILL

CME 75

@ Verticol D Inciined

//-8-03 0729

Degrees from Verticol

3. ORILLING AGENCY 13. TOTAL No. OF QOVERBURDEN SAMPLES TAKEN IDISTURBED UNDISTURBED
RABA KIsTNER

4. HOLE No, (As shown on drowing tite ond Rlc number) 14, TOTAL NUMBER CORE BOXES

S. NAME OF DRILLER 15. ELEVATION GROUNO WATER
MAVVY DUSNVEZ

5. DIRECTION OF HOLE 6. DATE HOLE STARTED COMPLETEQ

//-8-03/133%

7. THICKHESE OF OVEROURDEN

17 FIFVATION TOP OF HOLE

8. DEPTH DRILLED INTO ROCK

WA

18. TOTAL CORE RECOVERY FOR BORING .

{2 TOTAL DEPTH OF HOLE

99 FT

33528 JBA
S0 £ CovT. CoRE,

19, SIGNATURE OF NSPECTOR

0730

o
I[U_|_llH]llJ_LllH[lll_HlllII‘HHIIIHIJHl

N

- Gy

looss,pRY RIS H
YeLLoW (7,5 VR 6),
MosTLY FIVE SAND.

0.0-18 1.5FT

ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE 80X OR REMARKS
o b c {description) RECOVERY SAMPLE {Drilling time, water loss, depth of
d e * NUMBER waathering, atc., if significent)
4 9
G729 o SP  |PeoRLYSORTED SANP | 3¢ % [TPR@ |PID! 0.0ppm

TSieTY GRAVEL WITH SANR, T2 707
1€, PRY, PR {1.5Y6 o) ;g, P ;
prosay amm LT veeyPem

EINE S, TEACE SILT

PID:08.0ppm

|,’IIITH[IIIH‘IIHI IHI}HH|HIIlHHIlIH




DRILLING LOG (Continuation Sheet) e Boooz |2 -g
1. PROJECT R ﬁ/ H. ELEVATION OF TOP HOLE
LC-38 TMVESTIGATIY
FLEVATION DEPTH (EGEND CLASSIFICATION OF MATERIALS % CORE 80X OR ¢ REMARKS R |
a c scription Y Drilling time, woter loss, o
’ foe dp‘ ! RECOeVER :3:;; :eu;’helinq. etc., if' signl;ic“pe:\hl) '
f 9
T 1 gm »
] N R —
10 — - PecRLY CRADED £AND Lavss, , T -
0740 i _ _vfzmzm;ﬂ YLV (15 TR I), ¥6% \true |\ PIPI 0.2 ppm [
L T T\ mesrLy mevmm sANP pFr | =
N —] N LAY wiTh SAXD HARD, —
— DRY, Sikowé BR, (75 YR —
3 572) MEsTLYELRY, FEW [
2 — CALICHE, TRACE SARD -
13— —
" v R -
" —
0750 73 ———*:-“p i - =
1 sgp ‘ mﬂﬂ)’éﬂﬂﬁéaﬁﬂél Jo% Pzl p O
- L <} me |
2 AS pBOVE 150-4.0 -
 — -
] [
17 —] —
- -
/5 — /\/ R —
173 —
. 99 — GRADED -
0803 40 —] 44 PooRLY SeaTED SAND. , 0% TPr@ |pro: O,OFfm |
N AS ABoVE, UMLECLRY | 1p0. 7357 | Zo0FT ~
= —
TTEL T e ey wrrk e -
22 a AS AOoVE -
23




DRILLING LOG (Continuation Sheet) " WsmR "B-003 | 2wg
1. PROJECT N 11. ELEVATION OF TOP HOLE
LC-38 IAVESTIEAT TeN
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS 7 CORE BOX OR ELEMARKS
"] b e (dascription} RECOVERY SAMPLE {Dritiing time, woter loss, depth of
d e NUMBER wenthering, etc., if significent)
33 | SP  |feRiYSeRTED SAND, ' |
. S AEOVE —
27 7] N R -
08/5 | 25 70 sp  [Beerysenepsein, 509 P07 0.0 pmn =
. Velow (7.5 VR 7/¢)mosty [ —
26 MEDIUM $4p/D »
27 — =
23 — —
3 N R —
A! — —
0827 | 3¢ AT Wertserriosann, | 607 [TPA €@ | PrD: O.0pmm =
_] WPIUM,P(}(REPP)GH 3”0,?30 30 FT I
P YeLLow (7.5°YR 6fe) mosity |77 2 —
3t FINE SAVD WITH Some. —
- CEMEN TATION, TRACE SILT [
32 T T2F Tlpoary SoRTER SANP, Loost, _
7 DRY, REPDISH YELLOW(ZS YR =
_ ), mesTLY MED M SARID —
23 — -
3% — -
7 | 35 — . — , =
177% o/ 5 = 14 PMVSM??PSAND, 56 % Prp:0,9p prn -
. AS FBOVE 350-37.8 -
3¢ — | -
37




INSTALLATION HOLE No, SHEET No.

DRILLING LOG (Continuation Sheet)

WSMR SB-003 Hoeg
1. PROJECT 11, ELEVATION OF TOP HOLE
Le- 38 Y esTICATION
ELEVATION DEPTH LEGEND CLASSIFICATION DOF MATERIALS % CORE BOX DR REMARKS
o b ¢ (description) RECOVERY SAMPLE (Driling time, woter loas, depth of
d H NUMBER weothering, elc., if significent)
i 9
37 0 37 |(oRUYSoRTED SAVD I, B
- PRY REDDISH YELLEW(1.5'YR n
n 746), MOSTLY MEDIIM SAND »
¥ — ;
3 - -
39— A R —
3 —
0850 | "G caTheorry radep spwp w855 PED:0.0 ppm -
SILT, MEVIUM, DRY, REPDISHV0.0- 44D -
g - YELoW(7.5YR Gk), mosity —
/ = FIng SAMVD,TRACE SIET —
55 agery S8 sya, -
41 —] WEDILM, DRY, REDPISH YELLOW [
] (75 YR 76 MesTY MEDIUM ~
3 SAND, -
% HARDER DRILLING @ ¥3FT [
n [
¥ —
] N - R -
o ?04 ¢5’ ‘;, —5?: 57;1— Fooﬂl.y CRADED SAND Wy 14 /0 0 % Tp;}@ PID_ O. l ppen ..
. | SILT, M, DRY, REPDISH S0ET —
” e VELLOW (7.5'YR G/e),mesTLY =
~ FINESAN O, TRACESILT . -
47 — —
4g -
_ I~
4§ — —
094 | 52 | sp-5m PooRLY GRADE D SAND WITH | 75 %7 PID 0.0 ppn -
. SILT, A5 ABIVE 52.0-535" . -
51 7 o




DRILLING LOG {(Continuation Sheet)

INSTALLATION

HOLE No.

SHEET No.

wsmR 58-003 5*g
i PROVECY 1t. ELEVATION OF TGP HOLE
LC-38 THVESTIGATEON
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
o b 3 (description) RECOVERY SAMPLE ({Driling \Ime, woter loss, depth of
d e NUMBER weothering, ete., if significent)
t R
57 | 5P-SM | povRLY GRADED 3pND WITH |
. 5127, mepium,DRY, REDPISH -
] VeLLow (7.5 VR T/ mesTH —
52 FIWE SAND, TRACE ST —
53 — .
3’4 'T—__ /J R :—
§5 — cne ' -
0935 | ST T sesm \paetysamepsao wid | 705 AR @ | PIP: 0.0 =
4 )"EIL”"’MDV& 550-28.5\ poer —
57 — -
i QLAY HARD, DRY, —
58 — CL  [Sreule BRonn(zsYR stk), .
_ TRACE SRNOFEW Feppiss [
59 — -
0952 | 6° TEMICLAY 45 ABOVE 5 -
= Ziceaasmosavo | 307 PED?DOppm -
_ oo -¢40 -
- il
62— 35 RV GRADEDS —
i Rl SLLT, AS AGCVE 3
T G LsAN LAY As Asove -
63 — —
¢7 ] -
7 N R -
Jors | 5 [




DRILLING LOG (Continuation Sheet)

{NSTALLATION

HOLE Mo.

reve——
SMEET Ma.

WsmK S5-003 6 =8
1. PROJECT 1. ELEVATION OF YOP HOAE
Le-38 TpveSTIGCATIoN
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS 7% CORE 80X OR W
a b 3 (description} RECOVERY SAMPLE (Driling time, water loss, depth of
d 3 RUMBER weothering, etc., if significent)
f 9
¢s 1 ML [SprwitH SAD, #ARD, 80 % PH Vo, | Prp: $0% @ €771 |-
q MOIST, BRWNV(T.SYR 514D, s 50-ch0 |svee @l FPm B
- PIOSTLY SKTWITH INGESM” " """ | ) o £ _
6k T NG SAVD —
- ‘ VAL ~
N SVl @ —
67 L Mﬁﬂ;evﬂn/) 670 FT [
. Sikon; BewN(T5y8 576 [
iy TRACE SanOlr EQuifie] =3
ﬂ ColtlTED =
69 — —
j N R —
1035 | 70 _'5;:3117! " lpeer LY GrADED SAND wird 0% [rve, PID: 403 ,pm@ 7.3 FIE-
- ST, MEPIIM, mnS T, & ’ g -
» 70.0-7320 (Srot
- REDD) s Yeriow (T.5YR 74), er -
/M MOSTLY FrlE SAND, TRALE 713 —
._‘ st —
- -
72 — ac LEANCIAY | 4s fboVE —
] »
7% — -
_‘ I
- —
74 — v R —
PR -
75 " = -
/100 I er LWCLAYWTHSM% M| 68 % (1PH V0 |Prp 0.0 gy -
] ¥, STRoH BROWN (7.5 YR 794 lunt @ -
. L) MOSTLY CLAY, LiTTLE SAND, (15,0784 —
b —— - ~ = =\ ATRICEPERBLES, SLGHTEEDPNL:, v/ Ll —
- e Lf,wcm—v‘ AS APoVE [
— n
77 ] —
75 — =
n
o -




DRILLING LOG {Continuation Sheet)

INSTALLATION

W.SsMmMR

—
SHEET No.

7“8

HOLE Ne

sB-003

1. PROJECT

L0-28 IWVESTIOATION

1. ELEVATION Of TOP HOLE

Ry

ELEVATION DEPTH 1L.EGEND CLASSIFICATION OF MATERIALS BOX DR ( REMARKS "
] c escriplion Drifling time, water toss, ot
b @ :’l ! :S:;LE,E! weo?hering. ete., it signi‘:lznt)
1
57 2 ; _
- Wi R -
/133 | 90— L [EaneikYwiTh SAND, TR @ | PED O-Bppam —
. k4D, Ry, STRoG B€OW g0, 0y | oS ET -
91 —] (7.5YR /b, mosTLY LAY, -
- LITTLE SAVD, TRALE PEBBLES, PEBBLES ARE CALLARSOLS, |~
] SLGHT BEDDING (osS1BLY CRUCHE. -
§2 — —
25— -
74 — —
. s R -
/202 85 ————‘5_1-":5/7!_ PooRLY GRADED SAND Wity e |pm: 4 5 m@ 95SFT -
] §L’:I, MEeDM, PRY, yg’Ff (4 [
—] REDPISH YELLEW (7.5 YR 7/0), —
fe — MosSTLY VERY FiVe SAND, —
] TRACE SILT. =
g7 — —
g9 — = —— | gATuAT SRR, MEDHIM, TRACE VERY FIVE S0D, | —
T M [oRYgeown(r5YR HAMETLY ~
99 — -
- N R -
1336 | P TG e A ik sanp, s, 490 72 Fr =
- DRY, $TRanG BRoWA (75 YR —
gr — 57 ) moSTLY ELAY, TRACE A0, —
7 SLIGHT BEDDING, —
92 — -




DRILLING LOG (Continuation Sheet)

[ weme

HOLE No.,

SHEET We.

58-003
1. Zrz)m‘;vg myz 7‘ é/ I /;/ 1. ELEVATION OF TOP HOLE g opg'_"'}
- STI6ATIO
ELEVATION DEPTH LEGEND (J.ESI-?ICATION OF MATERIALS % CORE BOX OR REMARKS
] b [ (description) RECOVERY SAMPLE {Oriiing Yime, woter lass, depth ot
d e NUMBER weothering, elc., if significent)
?} — éL { 9
"SPISM | SFtPecRiY GRADED SeND ’ n
- WiTH, ‘i‘um DRY, REVDISH FINE 54040, TRACE SILT. =
. VELLOW (2.5 YR 7/6) mosTLY VERY > -
¥ I L ST Wi 40D, 8% pry, —
- GRORNIL7.2 YR 5o oSty SIeT- SUGRT 15¢ DOING. -
1309 Py N N R n
?%M@,Looﬁ& go6 [TPH@ PIp’o. “/ﬂam —
- PRy, FIVK (1.5 VR 2/QMesTY \9sg-940| 985 FT ~
% — FING SAVD, TRACE SJL.T —
f —
TG e Cu with S e, MOSTLY CoLAY, TRACE $4aD. |=
97 —1_CLF __ |orteeniipiEve 545 — Y CRNTRACE Shot —
—1 Sp-sm. |foollY GRADEDSAND WITH SILT n
- }(mg m,)ék)evpu?ywtbszﬁ”p L:
— 7SYR ) OSTLY i 4 N
# . TRACE ST, SHGHT BEDDIWS ’ St /eshy BEDDIS. -
T LT iR wm saaD AR PR [
1338 | a9 m WIS YOSH) postey ST, »
- D TRACE 54D —
/up —: E_.
- [
= -
] -
= |
. -
—] |
- -




DIASION
DRILLING LOG ]-

INSTALLATION

WSMR

HOLE No.

5B~ 004

* SHEET No.

,oFs

). PROJECT

Le-38 INVESTIGATION

1. DATUM FOR ELEVATION SHOWN (TBM or MSL)

2. LOCATION (Coordinotes or Stotion)

12. MANUFACTURER'S DESIGNAHON UF DRILL

CME 75

3. DRILLING AGENCY 13. TOTAL No. OF OVERBURDEN SAMPLES TAKEN [DISTURBED UNDISTURBED
RABA RiSTVER

4. HOLE No. {As shown on drowing tile ond flle number) 14. TOTAL NUMBER CORE BOXES

5. NAME OF ORILLER 15. ELEVATION CROUND WATER
MAMYY DUENE L

lS. DIRECTON OF HOLE 16. DATE HOLE STARTED COMPLETED
[ vertieor [ inclinea Degrees from verticol | [f= 903 0725 //’%03/237’

7. TV ICKAESS OF OUECRGURDEN

17. ELEVATION TOP OF HOLE

A

8. DEPTH DRILLED INTO ROCK

18. TOTAL CORE RECOVERY FOR BORING

074%
0?54

@ XY

&
Hlllll!LJHll'lHllllIilllH‘H

~N

=9

¢

PooKLY GEaDED SAND, Harp,
VRY, RepDisH YeLL oW (7,576
Gre) mosTLY VERY FiNL SR,
TRACL SIbT

3. TOTAL DEPTH OF HOLE 10. SIZE—A_N“D TYPE OF BIT 19. SIGNATURE OF INSPECTOR
00 F Y4 25TP H3A
100 FT 5.0 BT LONT, CORE
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
a b c {description) RECOVERY SAMPLE (Driting time, woler losa, depth of
d e * NUMBER ng. etc, if significent)
] 9
0735 o _| JSPHALT /Ra P BASE 509, PED:0.0pprm
— 737 " "lfokLY GRAP )-25
;7 —] MEDIuM, PRY, REPDISH YELLON
— (25Vk 6/6) mesTLY FINE
- SHAD, TRACE ST
& — === CALCHE. HARD, PRYWHITE.
1% 7T ASABOVE

40%,
£0-70

)

THE & Fr

Pzp:0.0gom

H]JII!]?HIIIHI IIHIHHIHII’IHIIIIII




DRILLING LOG (Continuation Sheet)

WM

{NSTALLATION

HOLE Ne.

ove—
SEHEET Ne.

L org

SB-004%

1. PROJECT

LC-38 TVVESTIGATION

11, ELEVATION OF TQP HOLE

ELEVATON QEPTH LEGEND CLASS_FEATION OF MATERIALS 7% CORE BOX OR REMARKS
a b c (description) RECOVERY SAMPLE (Oriliing time, woter foss, depth of
d e NUMBER weothering, elc., it significent)
] 9
q — —
- N R -
0758& Jo ] I
08¢ —| SF  |foorLY GRADED 3VD Loos,| 94 % PIp: 6.0 pprm —
. DRY, REODISH YseloW (7.5 YR VM -2 —
] 6/6), VERY FINE SAND. —
- ' -
- -
/2 — -
/2 TSP " pokuy tthoep 544R, HARD, SLGHT CEMENTATION, [
] DRY, RePDIsH YiLow (TS YR Possibry CALICHE [~
- 7)) VERY FINE SAND -7 —
/¢ eI Er —
_ R [
0810 )5 7 ‘ v =
0823 - 5P |theRLy GRMEQ D sshee| 50 % Frh: 0.0 g —
. Mepnm,Mais T, REPRISH g, o & [~
] Fie SAVD. [
7 — —
15 =
= R -
= N -
0824 | .
251 ~ 5P  [feokLyagapsp SAND, Loosg, 70 % \TPH82Fr| PEP: 0.0 pom -
— DRY, REPDISH YELLOWCT.S YR | 29,0-23.5 =
& — o) MOSTLY VER Y FVE S0IDD, [
. IMREASED CLMENTATION -
22 B
_ -
23 -




DRILLING LOG (Continuation Sheet)

INSTALLAYION

Wtk

HOI F Na.

5-004

—
SHEET No.

2x8

). PROJECT 1), ELEVATION OF T0P HOLE
1C-38 INVESTI6ATI0N
ELEVATON DEPTH LEGEND CLASSIFICATION OF MATERIALS 2 CORE BOX OR REMARKS
a b c {description) RECOVERY SAMPLE (Ori#ling timam, woter loss, depth of
d e NUMBER weothering, elc., if significent)
[ 9
73 | SP |PuKiy GRADED WD B
- #s AdovE —
24 .
- N R —
0835 | 44 —
0FHs ] s¢ fooRLY GRADED SO mep:, I ¢ 4o, PID! 0.0 ppon [
. DRY,REPLISH YELLOW (.S YR 260-282 ~
- /6 JosTIY YeRY FINE sk |7 7% —
AF —] |TeR£ASIVG CLIENTATIA- —
47 — —
m T -
R R Tl —
A7 — N R —
og48_| , = -
095t 1 sF PooRLY QRADED SAND, 76 % [TPH@30FT| PIp: 0, Opprmn [_
-] AsABANEDEREASING —
- CemenTATIIY %00-33.5 [~
I — —
Sp-om  |fockLY GRADS w -
32 — SILT, MEDIUM, DRY, REDDISH -
] YELLOW(2.5 ¥R &/6), mosTty -
] VERY FIVE SAND, LITTLE ST [
33 —] ——
7 N K u
0857 2 Ys - L o
o094 -1 sP PooRtY GRADED SAND, Levss, | 70 % PID:0.0ppm -
] VRY, Reppish Yewow (2.5°VK |30 20 o -
2% s 6/0) MOSTLY YERY FINE 567D, —
_ LITLESAT, TRACL PEBELES. .
37 u




DRILLING LOG (Continuation Sheet)

INSTALLATION

WsMR

HOLE No.

SB-004

SNEET No.

4oy

1. PROJECY

LC-382 INVESTIGATION

11. ELEVATION OF TOP HOLE

ELEVATION OEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE . BOX DR REMARKS
o b 3 (description) RECOVERY SAMPLE (Driling time, water loss, depth of
4 e MUMBER neothering, etc., it significent)
£ 9
37 1 zp PeorLY GRADED SAND, LOOSE, -
. DRY, RepoisH YELLW(SYR
— L) MOSTLY VERY FINE SAND, E
38 — LIT1E AT, TRACE PEBBLES. —
— _
37 — ~_
_ N R —
0917 - [~
#o —
0924 - 5P | ForRLYGRADED SpW) 60 % (@ToFT|FID!0.0ppm n
- A5 AFOVE Yp.0-43,0 |DUPHCHTL. -
— & Yo FT -
4 — [~
i [~
4%z — L
- [
43 — il
] -
- [
4 1 Y R —
]
093/ ys - E
0939 o 5 ([PeRuctsip s, 72 % F10:0.4pm@ 5.5 FT |-
- 5 ABOVE ¥50-424 —
% — .
5. 50n VooRLY GREDID SINDWITH. -
= ST meoum pey EEopsH -
47 —] YelLow (7.5 6/6) mosLy —
7 GHiE Samip, FEW SILT, TRACE -
1/; 7 LAY -
. »
7 N R =
0947 | ., =+ -
0959 |- o] SP M@M&%Z& "”/‘55 607, [PHERFT|PID:0.0ppm |
— DRY LIGHT BawA(2S YR 6/4), | ” |~
P meum.wz Yeaes pessiss [00"539 /“;ﬁ’;‘;%" . -




INSTALLATION

HOLE No. SHFFT Na
DRILLING LOG (Continuation Sheet) VSR S8 -00% 5 wg
. PROJECT 11. ELEVATION OF TGP HOLE
LL-38 INVESTIGATION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS BOX OR REMARKS
o b c (description) SAMPLE {Dritling tlme water loss, deplh of
d NUMBER thering, etc., It signifi t)
f 9
st 1 s?P focRLY GAADED SAND , LOBSE, =
. PRY, LIGHT BRowN (7.5 YR ¢/4), —
3 MEDIUM SAVD, TRACE PEBOLES. ~
52 — [
53 —] [
] [
s¢ N R —
0?57 g5 |
Jo2A — 5P (pecRiY Gravep sqae. FID: 0,000 =
_ £s AdovE 550-5%0 -
57 _:_: [
857 —F ==~ =Apuotiy Geageo ——
— 5P-5mM {7.5°YR, /o), mosTLY Finls SpaR )
o ”‘")i’fzyﬁ’;’” Veion 3 eew sur Tence e, _ |-
5 C:l- STRorte BRaWN (1.5 YR 5/‘7 e MOSTLY CIAY, LITTZE AN © -
—gp.sm ’%&W -
I A asove -
T]  §P  (eoev5edpdSAD A% ASvE -
59 — [
_ N R —
{028 o [~
/033 ‘ ———-______-_ W.MWL FID’ ?00 @“SFT |
T cr [REANCHAY WiTH SAP pave, - (09pm ~
el moisT, STRoNG BROWN(2.SYA | [
] §4), MISTLY CLAY,TRACE SAVD —
¢z —] [
¢3 — -
— T 57 T T |PooRLY GRADED SAND, RS Rk0YE TPh VoL,  [5F-mr ST WHIGH YoC —
T 7er " Leavessy wirh 4B, a3 phav SVEQEISF -
24 7 TPH@ S FT] —
[o42 ¢5 ] Tl [




DRILLING 1.OG (Continuation Sheet)

'INSTAI VATION

HOLE No.

SHEFT No

wsme S&-004 6*g
1. PROVECT . ELEVATION OF TOP HOLE
L0-38 IWVESTIGATION
ELEVATION DEPTH LEGEND CLASSFICATION OF MATERIALS % CORE BOX OR REMARKS
a b < (description) RECOVERY SAMPLE (Driing time. woter loss, depth of
d e NUMBER weathering, ete., ¥ significent)
{ 9
/052 ¢ 1 en Lean CLay wiTd spp pARD, | Jpg % PIP'Z29@ &5-5 57
. DRY, S1R0WG SAOVN [7.5YR
ce 570 ) MOSTLY CLAY, LITLE Spoip SLGHT BEDDING
]
67 —
68 —]
PA i Sp— L’o_o_«txam?me LOOSE, pRY, MEsHLn SAWP, TRACE SILT
— SP  LIGHTBRwW(1.SYR 44) —3
7607 T Thaanerdyw 2, AS AoV
707 70 — . SAN CLAY WITH SAND AS ASOV
e | CAN CLAY Wi SAa/p
/6 = &l 100 % PETI PID!0,0ppm
]
71 —
|
2z —
_,‘
75 —
T aE" uste
. HARD, D&Y,
24 ] |ty ),
] [TRACE CALLARSouS mopaLss
4
— SILTWITH SAND, 4 ARD, pRY,
/a7 7% ;‘ﬁi*_bm?s%w,mzx#a
nie T CL LEANCLAYwirp sS4, pagp, | f00 %, PrD: 0.9 gpm@ 76 F7
— DRY, sTRan; (7.5 1R
76 —] ShLMUSTLY LAY, L1LE SR,
77 —
Z
78 ]
27 7

IIII!H!T’HHFTIFI [Ill’ll[Tllﬂl,lllf{Hll !IH,IH!J’IHI’TI]I!TII!




»J
L

. . INSTALLATION " HOLE No. SHEET No.
DRILLING LOG (Continuation Sheet) T Ws MR 3B-004 7 o8
1. PROJECT 11, ELEVATION OF TOP HOLE
L¢-38 IWVESTISATION
ELEVATION oEPTH LEGEND CLASSIFICATION OF MATERIALS X CORE BoX OR REMARKS
a b c {description) RECOVERY SAMPLE {Drilling time, woter loss, depth of
d e NUMBER weothering, etc, if significent)
f ki
77 | €L |[LEANCIAY [AAD, PRY, LIGHT B
] Fﬁ'w"‘a??n 574), ThAce [
157 | o 3 CALCAREULS NOPULES —
/206 - CL |nean epy as AdovE 180 % P1p: 0. Tpem@ §3F7 |
- ' TRACE PossigLE oRsamIC L
g — MATERIAL —
FR — TSP T T|(uRLY GRADED SAND  MEprin, [
. DRY,REPPISH YELLW (TSI —
n &), MoSTLY YERY FIVE SAND, —
£2 — TRACE 5/¢T -
7f I WHESYET —
L1221 3’5 - ML T\srwiTh HAR =
IR3% 7ML | SILT WITH 3802, HAkp, 09 PIV. 0. Hpem @ E4FT |-
] MoIsT; MOWN(Z; S F/‘,>a SEZ‘ 8:'05' pen —
] TRAeCE FNESAVP -
e — __
§7 0 T Al T|LEANCIRY, 45 poovE -l
£ — —
144 _E —
_ N R -
125) | g, -
{303 o ot arivo spp wmt | 190% HR I FT\PID: 0.0ppm -
. SILT Aepjym, PRy, REDDISH [
g9/ — Lo (7.5 YR 78, MOSTLY [~
— VERY FiVE SArD, TRACE SIET™ »
I B PT T PooRLY GRADLASAND, 45 AfOVE -
Q2 1 —
? A ey assene -




DRILLING LOG (Continuation Sheet) ww;;,( Hc;;;a?c ;HE; ;
1. PROJECT 11. ELEVATION OF TOP HOLE
1.C-38 IWVESTIGATION
ELEVATION DEPTH LEGEND CLAS_STFI_CATION OF MATERIALS % CORE BOX OR . REMARKS
a b c {description) RECOVERY SAMPLE (Driling time, waler loss, depth of
L] e NUMBER weathering, elc., it significent)
FZ | CL LA 43 AOOVE ' :
1 BP0 |fooRLY GRADED SAOD, S AL
¢ ]
1318 é““"“z_gm_mﬂ/fsmvz
PP @IS
1335 -1 Sf Ml%g_sﬂ_”’gmm 40 % PID 0.0ppr
T PRY, REDDISH YeLlow (7.5YR |959-97,0
% /6], MoSTLY FINE SATP;
(TRACE SILT
97 TPHR97 FT|
2
A R
99
13Y! foe

TD

tilliulllll“llil lllll_lJ-l!lHl HH|HI|LIHI|IIII1!

|

HIIHITP!HIH[l!-!IIIIITf‘HII l:ll,llllp“!l[lﬂlllli HII[IIII

g



DIVISION

DRILLING LOG

—ITNSTALLAIION
wsmR

HOLE No.

L3-008

SHEET No.

)or9

. PROJECT

LC- 38 IWVESTIGA TION

1. DATUM FOR ELEVATION SHOWN {TBM or MSL})

2. LOCATION (Coordinates or Station)

12. MANUFACTURER'S \)LNL‘NAIIUN UF DRy

CME 75

3. DRILLING AGENCY

13. TOTAL No. OF OVERBURDEN SAMPLES TAKEN

DISTORBED UNDISTURGED
RABA KisTWER
4, HOLE No. (As shown on drowing \itle ond Rle number) 14. TOTAL NUMBER CORE BOMNES
5. NAME OF DRHLER 15 ELEVANION GROUND WATER
MAWNY DY ENVEZ-
6. DIRECTION OF HOLE 16. DATE HOLE STARTED CCMPLETED )
Q\lalicnl D Inclined Oegrees from Verlico! ”-[0‘ 0 3 (3 lf 7 l/”I‘OS//z 3/
7. THICKNCSS OF OVERQURDEN 7. ELEVANION T0P OF HDLE
8. DEPTH DRILLED INTO ROCK 18. TOTAL CORE RECOVERY FOR BORING
il o s’a.¢ vo.4 FT(73.1 %)
9. TOTAL DEPTH OF HOLE 22953;‘ ;:J; TYPE OF BIT . SIGNATURE OF INSPECTOR
1O FT :::o Eréodic FokE W
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS BOX OR REMARKS
a b c {cescription) RECO\ERY SAMPLE {Drilling time, water Joss, depth of
"] e * NUMBER weathering, ete., if significent)
4 9
1344 0 L __—-|ReARP GRAVEL °
“ sp 0L LS E, 50% gro! 0.0 ppm -
H DRY,REPPISH YELLOW (7.5 72 0.0 - 2.8 [
| —f==m 616 ) STLYFINE 5D, TRALE SIT —
—F CALICHE, Hako, pay wHiTE -
] (75 YA §), FeW Filg SAND —
2 — .
3 — [
4 . Y R -
/346 5 j: [
/352 CALICHE, 45 ASVE(WA) T Fo T, 710! 0.0 ppm -
_ -90 [
% — —
i »
7 — |
- —
T IS BT mepuum, oRY, aeopisk ~
g ML REDD). =
g Yersow (2.5 ¥R &fe), mosTry TRACL BLACk PrssiaLy -
j SILT, SoME CALILHE Tf’ﬁ@&ff! —
9 - —




. i WLANQM HOLF Neo. SHFFT No
DRILLING LOG (Continuation Sheet) WSMR B-005 2 o 9
1, PROJECT 11, REVATION OF TOP HOLE
LC-38 INVESTIGATION
ELEVATNON OEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
a b c {descriptian) RECQVERY SAMPLE {Drilling time, water loss, depth of
4 e NUMBER weathering, ete., Il significent)
f 9
¥ 1 mL |
_ N K -
B354 5 SILT A5 ABOVE -
/‘/oy -—j A I H 1] ,DLCREMIIM 5‘0 % rz-p:o'oP’M |
- (ALILHE WITH DEPTH 10,0125 : -
v — —
b~ ZF " lpasgLy Graoto sm;g, Lm;,) [
- , REDDISH YELLOW(T.S YR T4 —
2 — m;, SAND TRACE SILT ‘F‘
13 —] —
_ R -
1 —] N |
Hee P j ) =
#Hie — PooRLY GRADED SRR, A4 4 % 1p! oo e —
_ Vi [
- Asase 420-02.3 —
e —] _—
7 nl
- -
18 — —
] v R =
/9 — —
= -
Wiz |, n
- .0-234 -
] —
22 ';" TSP T |FeoKLY GRADED SR, HARD, 7" Bevpivt £om 22-23 }
. PRY, LIGRT BeownI(7.5' YR 6y Fri-
22 MEDIIM SAND, L1ITLE CLAY N




. - NSTALLAVION HOLE No. SHEET Nov ]
DRILLING LOG (Continuation Sheet) wWsmR $B-005 Zo*q
1. PROJECT 11. ELEVATION OF TOP HOLE
LC-38 IMVESTIGATIN
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
a b c (description) RECOVIRY SAMPLE {Driling time, woter foss, depth of
- d e NUMBER weothering, ete., it significent)
1
23 | 3P [
29 ‘E N e E_
Has_| o - | -
1432 - BoRLYGRADEDSAND. A/s, | (G % PIP.!0.0p0m —
_ INEREASING Cravy wiTH DEFTH. F50-20.3 |
2 —] —
21— =
s IS FooRLY GRADED SAVD, L0OSE, -
284 5P ryseopis VELoWZS IR —
— 7o), FINE SAND, TRACE SILT. —
1434 30_5 —
145 7 PoRLY GRAPLD S0P, AIA CO% |IPHERPT| PID:0.0 ppm =
] 30.0-33.0 —
3 — —
32— —
Theaw————- foolLY GR SAND. HARD, %Y Bepbivh -
5P DRILIGITBRAWN(ZLSVR /). 1 -
33 - RIPUSAWD, LTTLE (LY. -
37 — J R —
1456 — ORLY GRADED SEAD, AfA 50% PID: 0,0 ppm -
7 LOOSE, DRY, REDDISH YELLON | gy o7 - —
Y (1.5YR W), FINESAND, TRACE "7~ ™" L
. ST
37 -




INSTATLATION HOLE No. SHEFT N

DRILLING LOG (Continuation Sheet) WSMR B-005 Yo g
1. PROJECT 11. ELEVATION OF TOP HOLE
LC-3F IMVESTIGRTION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS 7 CORE BOX OR REMARKS
a b 3 (description) RECOVERY SAMPLE {Drilling time. woler loss, depth of
] L RUMBER weathering, etc, & significent)
H 9
37 J s° |
3¢ — -
] |
T K -
- ~ —
- |
1457 | 4y -
1507 - otV GURDED LA0R A4 | |00 % [TPHRHOFT | p1p: 0,0 ppon -
MU ST, meprat, oty REDPISH -
4 — Yerow (1.5°VR 4/e), mostey -
. SILT, TRACE SAVD. —
2 — —
¥~ psi et akapep sato win -
- SILT, /R0, DRY, REDDISH —
y¢ —] TeLLow (7.5 YK o/6) mosTeY -
» VERY FINE SAVD, LITLE SRT =
1509 | . = -
1527 7] 100 % PID: L9ppm@H45FT |-
j'?&." SILT, MEDIM, DRY, REDDISH -
4 — VeLLOW(7.5 YR 6f6) mosTeY -
] SILT, TRACE LAY —
W= a0 |Letn cay winy anp iasg —
] DRY, STRoNY BROWN(2,.SYR 476, ~
dp MaSTLY ALAY, TRALS SAND. -
T 5~ AL GRDED SR, Loos, -
p -1 3 DRY, RED2ISH YELLOW(2.5YR —
153 $o —] W), FIVE SAnID, TRALE SILT ; —
l555 — 9070 PIO: . @gpm —
. $0.0-51.5
s/




INSTALLATION HOUE, Mo SHEET Mo

DRILLING LOG (Continuation Sheet) Ws MR 58-00% 5 o9

t. PROJECT

Le-39 IWNVESTIGATION

. ELEVATION OF TQP HOLE

ELEYATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
o b e {description) RECQVERY SAMPLE {Oriting time, woter Ioss. depth of
d e NUMBER weothering, etc., it significent)
1 9
5T |
52— —
“TSA.5M T L09ALY GRADED SdriD wiTh -
53 — SILT, MEDIUM, DRY, REPDISH —
- NELIOW( 7.5 YR Gfé), Ho5T-Y e, |
. VERY FINE SAVE, LITILESIETS e @ —
. YFT —
54 — —
- N R —
/608 {5 I R ™
/-#1-03 T mL |Peetsd ST WTR SAND 4 % FIp:97.7@ $¥FT —
VYL ] ] MM, MOIST REPDISH S50-5%2 H—
_ ; ) msTly [35,0-24 |
56 — fj‘,‘i“[,(,’,ﬂ‘f,f,f,g SLIGHT CEMENTATION IN T~
- 1 LsoIATED ZOWES —
57 —
57— —
_ -
- [TPH SVoc, Vel [
59 = _ 5 SHET —
o730 40 7] v R [~
0728 - SILTWITH SA, A/ %% PID:Si5@ L5FT |-
7 4680649 [~
Gl I s5 3 lPooRLY GADED SAND WITH ST, —
] AjA —
e s dLEAN CLAY WITH SHMD. HARD, -
62 —mec 16T £7RoNG BROWN,(7S YR —
- 33 ;.E/;),mwmn TRALE $AVD. -
¢3 — BACLY SRADED SAND WITH ST, en, svoc, -
- Al VIc® 6IFT —
G4 — TET T AN LAY WITH SAVD. /A -
. oI -
0740 | 45 7 — =z @ é4SFr




INSTALLATION

re——————
HOLE No.

. . SHEET Ne.
DRILLING LOG (Continuation Sheet) WSMR SB-005 L o> g
1. PROJECT 19, ELEVATION QF TGP HOLE
LL-38 TavesTIGATIoN
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
[} b 3 {descriptian) RECOVERY SAMPLE {Driling time, woter loss, depth of
4 e NUMBER weathering, etc., it significent)
] q
oFok | &5 _|SP SM |PosRLY GRAPED SAND WiTh BIT o -
orsa . itpruot, mols7, REDPISH yzu.onl’égi?‘f} FIP:62Sppm@ 4CFr |
. (1.5 YR 7/e) mosTLY VERY )AL [~
¢ —j 54XP, LITLE SILT —
j -
&7 ] [
- VISIBLL FRoSulT IV TS  {
:L -c-!:. - —MM WJ?, erVIfL (6"‘67 Fa t‘
6y 1 WET, 5THoNG BRIWN(7.SYR 5/6)) [TAH, SOt voc -
— [
¢ — [
- N R -
080 | 4o L __ ] -
0319 - e ;.;%%&g.i&gjv:zm 90 % PID: 306 4m@73Fr |-
~ sur it 70740 BEYDEP CLAy —
7 —
e —
~| T 3P7 T |fooguy SRMP SAKR, Loos, »
7 MoiST; RAPDISH YecLow —
73 — (25YR 64), mosnry FirVE —
7 SAND, TRACE SILT (Wi yol,SVoL n
o L1 —
" =
. R -
Dy 38 -7{ _—:_.- - I( 2
oxfe 0 ¢+ LAICLRY, Ata 6% 7io: llppm@ 75.5%7 |-
] o750 —
é R b e o oredonm r—___
76 TTISpism T ostay atavep sanp wiv m
] A \MEDIUM, MoIST, —
— KEoDISH BIONN (7.5YR 7/4)
77 ] ':‘:l.rm.v FIVE SAD, At LMW»;S‘@S._?? .
- LITLE SILT, LiTTALE CLAY, e 775 e
- =
7% — -
7 N R [
22 I~




DRILLING LOG (Continuation Sheet) TRSTACCATION

HOLE No. SHEET Nov ]

~——

WSMR 58-00% 7 *9
. PROJECT 11. ELEVATION OF TOP HOLE
LE-38 IMVESTIGATION
ELEVATION DEPTH TLEGEND ™ |~ CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
o b 3 (desctription) RECOVERY SAMPLE (Drilling time, woter loss, depth of
] e NUMKBER weothering, etc., it significent)
77 _ ’ -
- N K —
0900 80 — e - -
0%/6 — oL |LEANCLAY Marm DR sTRONG| /00 % PID ! /R gan @ RS FT |-
_ BRow (7.5YR /o), MosTLY ' —
— CLAY, TRACE FINE $AVD, TRAK —
1 — ST, TRACE CALICHE. —
g2 —1 INREASING SUT Fo EVP |
- oF TNTERVAL BEGINNIVG =
7 RPAFT -
52 ] |
st — —
0733 | o = PO FH9F1] -
0944 4 mL SUTWITHSAND MEDjum, 009 v Sl ppn @ BSSET -
. DRY, BRwp (7. SyR ), w07 Fev. Ster —
] TRACE FIVE SAND, |
1A —] -
77 —] —
7 57 ™" \orey S48 s peouen, -
g5 — PRY, RepDIsH BRowA (2.5YR _—
. /) mesTLy VERY FIVE SAND, -
_ THACE SILT, TRACK CALIEHE —
7 — EBOLES, .
0 —
§o13 - ooty GRAVED SAND. A4 60 % FID:480m@ W25 FT |-
] ﬁ.ﬂ -f30 [~
U — —
-+ e = ILEANCLAY WITY SAND. HARD, -
g2 — DAY, STRONG Lo (1.5YR 576), —
—] MosTLY CrAY, FLW SAVD., [~
95




[y

- ) FNSTALLATION HOLE Ho. SHEET e,
DRILLING LOG (Continuation Sheet) WSMR 58-005 g «9q
1. PROJECT 11. ELEVATION OF TOP HOLE
LL-38 TWVESTIAT foN
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS X CORE BOX OR REMARKS
a b c (description) RECOVERY SAMPLE (Driling time, woter loss, depth of
d . NUMBER weathering, ete., it significent)
{ 9
93 ] .
| —
?f - i A/ K e
/032 o5 i I —
| /047 -1 5P lPoreY chuprp D, 5% Fip: 24 @ 96F7 —
] MEPIUMDRY, LIGHT BRowy | 950-923 —
% (1.5YR ofy), mosTy ANE —
-] SAND, TRALE SILT -
7 — —
. T sre6veg -
# — VN R E_
(057 | 5 = -
/34 = PooRLY CRADLDSANE, A4 70.0 % Fie’ 2 3”,,,@[0; fr +
- 00.0+/0%.5” a
el — RACE CALICHE @102.2 KT |
] lfelHET —
102 —] -
. [TPH, SEYoc |
] 3 £T =
I SO CLAY WITH SONB HARD, -
P e L |pRY,STNG vzaiﬁ%.}m 54, f@ |
— ST LY CLAY, FEW SAND. -
10% — f -
Lo -
1o | - q4c —
1203 |7 sP T TPeRY GRADELD St toos, | 70,0 103 0.9 pm @loGFT |-
7] DRY, LIGHT BRowA(r.s Ve ‘/,/i 1075‘0 _A P 7F/m —
_ MoSTLY Fone SARP.TRACE sk | " 109,85 [
66 — \Few LAy INcLeAsING cuay wibefTH [ —
/o7 . -
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i - INSTALLATION HOLE No. SNEET Ne.
DRILLING LOG (Continuation Sheet) WSMR SB-005 9 *q
\. PROJECT “|NELEVATION OF 0P HOLE
LC-38 IMVESTIGATIoN
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
.0 b 3 (description) RECOVERY SAMPLE (Drilting time, water loss, depth of
d e NUMBER weathering, etc., i significent)
[
o7  _} ¢l LEAN CLAY WITH S HARD,
] DRY, STRONG mwgﬂf/ﬁz
- sTRY CLAY, LITTH
;] ’ T, 06 e
/o PUAIATE
@ L FT
/0f
, £
/231 /
/1o

[l [HI'IlItllll'i]]llIIIHIIIIII’IHF]IIII‘lllll!fl! |IHIHIIPIII




TIVISION TRSTALLATION HOLE, No. " SHEET No.
DRILLING LOG WS MR SB-006 | o3
1. PROJECT 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
LE-38 INVESTIGATION
2. LOCATION (Coordinotes or Slation) 12. MANUFACTURER'S DESIGNATION OF DRILL
CME 75
3. DRILLING AGENCY 13. TOTAL Na. OF DVERBURDEN SAMFLES TAKEN |DISTURBED UNDISTURBED
RABA KISTVER ' ’
4. HOLE No. {As shown on drawing title and fil¢ number} 14. TOTAL NUMBER CORE BOXES
5 NAME OF DRILLER 15. ELEVATION GROUND WATER
MANNY DUENET
5. DIRECTION OF HOLE 16. DATE HOLE STARTED COMPLETED
vertica L Inclined Degrees from Verticol //‘// -03 /5" 3‘/ /-/2—03/ i3
7. THICKNES3 OF OVERDURDDN 17. CLEVANION TOP OF HAOLE
& OEFTH DRHLED INTO ROCK 18, IDTAL CORE RECDVERY FOR BORING
VA 732 €7 (73.2 /)
{5, TOTAL DEPTH OF HOLE 10. SIZE AND TYPE OF 817 19. SIGNATURE, OF INSPECTOR - - -
0.2 FT w)z
ELEVATION BEPTH LEGEND CUASSIFICATION OF MATERIALS 7 CORE BOX OR REMARKS
o b c {description) RECOVERY SAMPLE (Drilling time, water joss, depth of
d ¢ NUMBER weathering, ete., i significent)
¢ 9
[4 ) ’
/534 1 SF  (foofLY 4rADED I&;,wal, 70 A FID! 0.0 ppar |
7 DRY, REDDISH YeLtoW(x ¥ Y& 00-3.5 —
; /o) MosTLY FINE SAAIp, TRACE| —
—~ rSILT: =
AT T T esnes, HARD, PR Wik TE —
] (1.5°YR &/p), Few Fing 5PV —
3 ' [
_ [
¥ —
_ yY L -
/538 & — ,
o u) 4% FIp: 0.0 prm -
1 5P |feoRLY GRADERSAND, ASH |5.0+7.3 —
e — AS AsoVE(A/4) .
7 — IrpH@ 70 £ 1l [
7 o, R -
_ -
i ~— -




INSTALLATION HOVF No. SHEET Ne.
DRILLING LOG (Continuation Sheet) WSME 58-006 2 g
1. PROJECT 11, ELEVATION OF - TOP HOLE
LC-38 INVESTIGATION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE 80X OR REMARKS
a b c (description) RECOVERY SAMPLE (Drilling Yime, water loss, depth ot
d e NUMBER weothering, etc., # significent)
] 9
7 — _—
_ N R —
/542 o — P oRLY SRADED SAND L -
/555 1 s PooRLY GRADED SAND, Loose - . —
: DRy, LGHT Beml(n5 1 )| =7 % FLD: 0.0p0m -
] MoSTLY FINE SA~D, TRAGE SLT.|[0.01),} : —
12— -
13— —
- N R -
¥ — .
I155¢ , . , —
téos TeL T T\ LAN CLAY WITH SAND, Hiaipy 54 % Pr0: 0.6p0m [~
0 PRY, 5Trorts BRow(7.5Y8  \/5:0-17.7 -
/6 — ), MoSTLY CLAY TRACE [
7 FINE SAND,TRALE CALIEHE —
j7 - TEP T areY GRAPED S48, /A -
i -
1§ — I R -
Jeog 20 —] —
/615 - PooRLY CRADEQ SAND, Ala | 50 % [THGLOFT|PID: 0.7 090 O20.5 Fr |-
= L28.822, 5" =
2t — —
A2 — [~




- - ‘rN;ALLA'ION FIOLE No. SHCET No.
DRILLING LOG (Continuation Sheet) WS MR 56-000 3o g
1. PROJECT 1. ELEVATION OF TOP HOLE
LC-38 INVESTIGATION
FLEVATION BEPTH CLASSIFICATION OF MATERIALS Z CORE T REMARKS
a b {destription) RECOVERY | (Oriling time. woter loss, depth of
d e weathering, elc., it significent)
23 _| =
] —
24 . b
f . ~ K -
1618 J;_E J -
1624 - PookLY GRADED SAND, 1005 | S0 % PID: 0,0 gym -
3 DRY, LIGH T BRoWY (7.5YR 15927 & [~
26— 7/e) MosThy FINE SAD, -
— TRALESKT. |
-] |
27 —1 I~
. [~
#— —
- , R -
29— -
1628 - -
30
7634 = Poelf GRABDSND, A0 T 539 TARESFT Frpr 00 P n
- 30.0-22.9 -
3 — il
- |-
—_ .
] —
e = o (REANCAY WITHSANE, HARDDAY, MOSTLY CLAY TRACE.Fng |-
- STRenl6 Bl (7.6°YR SH0), 5, ’ 5400, |~
33 —] -
37— V K —
7635 | 5o T -
/“I,«E 5—’ 7sP " lfoonry skavep sanp, meoum,| 2% PID.0.0 ppon ~
7] DRY, REDDISH YsLow(2.5YR ~ |35:0-39.6 —
¥ e} MoSTLY FIvE SAnD, TRAYL e
4. SILT, FEW LALILHE E
J 7 | L.

T




INSTALLATION HOLE Ne. SHEET No.
DRILLING LOG {Continuation Sheet) WSMR SB-006 4 xg
). PROJECT

LE-3F IWVESTIEA TIN

11. ELEVATION OF TOP HOLE

ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
o b c {descriplion) RECOVERY SAMPLE {Drifting lime. woter loss, depth of
d L] NUMBER neothering, etc.. if significent)

77 T __-_- ' |
| me SILT, MEOIUM, PRY, ReD PIsH =
= YELLOW(7.5'YR /e, mosTLY —

39 —] SILT, TRACE EALILHE, [

37 — }

s1e | = v A -
//-12-03 -] SILT, A/A 4% FID:0.0ppm —
702 - 0427 ” -
4T sp ~\PeokLY GRADED SAND, LooSE, ' ~
- PRY REPDISH YELLOW (7.5YR -
] o), MUSTLY FINE 547D, —
4z 1 TRACE SILT -

#3 —

0705 | y¢ = -
0713 - PooRLY GRAPEDSANR., L00SE, DEY| 499y, PID: 0.0 pom —
n LIGHT BRowti {1.5°YR 614D, ¥ 0-470 |

v pes 1y meppum spve, TRece |20 0 CoARSER WPEPTH . -

¢ — Ve ShP . -~ —

47 _E [

15— mll
. VN R ~

49 — —_

opg | ., -
0727 . (oL YSRIMD S0, A4 | 579,  [RH@53FT| PTD. 0.0p0m =
] 40.0-34. 2. —

s/ - i




DRILLING LOG (Continuation Sheet) WsMR SB- 006 £« 8
i. PROSECT 1. ELEVATION OF TOP HOLE
Lc-38 TwvesTiGAT 1o
ELEVATION OEPTH LEGEND CLASE“F]CT)ON OF MATERIALS % CORE 80X OR REMARKS
o b c {description) RECOVERY SAMPLE {Driling \hme, woter ltoss, depth of
d a NUMBER weathering, etc., if significent)
7 sP : N
T /AL " 7| SILL, NARD, PRYREDPISH —
2 — VELLON (2.5 Ve c) mosTLY —
7 ST, TRACE SANVD. —
£3 |
E_.. EF_-_MM'LOD‘E PROSTLY FINE IMI’.W‘EQIJ.':
PRY, LIGHT BROVIN (7.5YR 7 2 I R [ _E
4 — = “\CALICHE B4, DRY, WIITE 3 (.5 e 21 —
] R [
073 Pl o |
073¢ e _|CAVICRE A4S ga0VE . n
7 — er LEdN OLAY yaac pRY, STRON 00 % PID: 0.0 ppm =
_ BrowN (7.5YR S7) posTey -
56 ) CLAY, TRACE SILT, TRA CALILH —
57 T ML IS ks, pay, REDDISH —
] YELLOWYZ SV 6/6) MOSTLY —
SILT, TRALECIAY. |
ﬁ —': I
oo T hean st Ala. -
SV e Tolsur, ale —
e ~PookLY GRAPED SAVE, AlM —
07¥4% o — P —
075¢ A Ter T L ceAYWIThItD, iakp oy 27 % (TPAGWOFT| PLD 44 @ 630 FT |-
. STRNG BROWN(1.5YR- 576D, |y p 03 9 —
", - MosTLY LAY, FEwW SAND, —
L |5, M ST B
64 —] ' —
GF —mim ~=LEA LAY WITH SAVD. , Ma | —
¢t — N R —
0802. &5 -

g



DRILLING LOG (Continuation Sheet)

INSTALLATION

v
IOLL Ne. SHECT No.

WsMR SB- 006 b«g
. PROJECT 11. ELEVATION OF TOP HOLE -
£8-38 TWVESTIGATION L
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS B8OX OR REMARKS
o b < {description) SAMPLE {Drilling time, water loss. depth of
d NUMBER weothering, elc., if significent)
f 9
0P/3 | @5  CL LUV PARP, DRY, PIP: 0.2866/60Fr |-
. b BRYWN (2.5YR /6) [~
- smc“&;;p -m/m ¢4 /c3£ TRACE SAND 00CURRED |
66 — TRA ’ wers IV LENSES diTh N THE Rl }—
o7 ] I
68 — —
¢9 — —
0820 — e 1 Fr -
D JE—
w31 | 7 LW LAY, 4a 717 0000 =
7 — —
TT=oL " LAY wiTH AN, HERP, —
72 — DAY, STt/ Beown/ (1.5 VR —
— 57k, MoSTLY LHAY, FEW FIVE L
- v THACE EALICHE. o
73— = "~ | SILT, Hatp PRY, LIGRT Eoun —
— (7.5 YR SMAMOSTIY SILT, TRALE TMCRERsERCLA wWiDEPTH. |-
- CLAY. 7 »
% — -
. N R i~
05%/ 75—
0451 - P10:0,6 gpm o
] [
7% “_m_fv_u.wn —
77 T s Al -
O ey " T cpy wirk e, pla [~
78 —] —
7l TN A a4 [~
78 —




DRILLING LOG (Continuation Sheet)

NSTALLATION

ws

MR

HOLE No.

o
SHEET Ne.

Sp-006 78

. PROJECT

1. ELEVATION OF TOP HOLE.

LL-38 IMESTIGATION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS 7% CORE BOX OR REMARKS
[ b c (descriplion) RECOVIRY SAMPLE (Oriling time. woter loss, depth of
d ® NUMBER weothering, ele., i significend)
[} 9
7 - CL LEAN LAY H4AD, DRY, STRONG |
] Brown (1.5 YR 55k, mosTLy -
_ SILT. —
o904 | g Cuh TOACL ST VR0 fr] -
0% T sposm mesevaravep sspwirhspr,| 76 % Prp: 0.6 g —
. MEDIM, DRY, REPDISH YELLOW |50.0-54.8 —
§l — (25YR 7/&) MOSTLY YERY FIVE —
. SANP, LUTLE SILT, TRACE LLAY, -
52 — —
[T, A S
T TSP |pookiy GRADID S, iR T =
3 — DRY, REDDISH YELLOW (2 5YR [
7 6Jé7 s VERY FUE AR A5EP CLAY CoTIMT |
- £ SILT. -3 Teke —
- LITLE CLAY, TRAC T DEPTH- =
9933 | o0 — -
0948 . (PeoRLY GRADED SANE, 414 J009% PID: 0.0 gomn -
8 — =
27 -:__,__,,, —_
O ome Hmep PRY, LIGHT BrowpN F
(? YR A0 MoSTLY ST, TAALE. —
i N £ 2/ N —
£ — TP | peokey GRADED SANP, HARD, [
-] DRY, REPDISH Yerron (7.5YR —
B Wk JSTLY VERY FINE SAND, -
£7 — L1 LE SILY; TRACE CALICHE - -
02| 4, T 17U Jo 1] -
JoIs” - 199 % FED! 0.0 pp o -
9 — -
—L T T T T T AULHE uArD, pRY, KITE Y (7.59% 8/) -
T sp-sm fodRLY GRADED SAND WiTH SILT —
2 — === loaene, aia —
| Me (Ml AA n
73




X - Fnsm.gn»on HIOLC Mo SHEET No.
DRILLING LOG (Continuation Sheet) WSMA SB-006 g *§
. PROJCY 11. ELEVATION OF YOP HOLE
LC-38 TVESTI6ATION
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS Z CORE BOX OR REMARKS
a b c {description) RECOVERY SAMPLE (Driling tima, water loss, depth of
d e NUMBER weathering, etc., it significent)
1
43 _| ML
| SP-SM ooRLY GRADED SAND WITH ST
4 —| \MEpKu, DRY, REDDISH YELLOW
- (7.5 YR 7/6)) MoSTLY VERY FInk.
. G40, LITLE shr
038 95-__:
{058 - 28 % FID. 0.0 s
- 50~ 704
% — TSP T [P0k GRADEP SAND, 1005 E,
— DAY, REPRISH VeLLOW (7,5 /6 )
_ MoSTLY FINE SAND, TRALE ST,
17 —]
7 TAL " {SILT ke DRY LIGHY BROWN
95 — ML f#:;,*‘ 6, MOSTLY SILT, THALEY SAND
157 7 ookiysespep s, A
99 ]
s sl A4 7%%
SH
- N R 99
113 /09 —] ~
708

160. 2 -
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DRILLING LOG

AVSIDN

pNSTALLAHON

WSMR

HOLE No.

58-007

—
 SHEET Na.

| o9

1. PROJECT

1C-38 TWVESTIGATION

[2. LOCATION (Coordingtes or Station)

11. DATUM FOR ELEVARON SHOWN (TBM or MSL)

12. MANUFACTURER'S DESIGNATION OF DRILL

SME 75

3. DRILLING AGENCY 13. TOTAL No. OF QVERBURDEN SAMPLES TAKEN [DISTURBED UNDISTURBED
RABA KISTAVER ’
4. HOLE No. (As shown on drowing litlc ond file mumber) 14. TOTAL NUMBER CORE BOXES
5. NAME OF DRILLER 15, ELEVATION GROUND WATER
MANNY DUENEZ
15. DIRECTION OF HOLE 16. DATE HOLE STARTED COMPLETED
Iz/Vuticnl D inclined Degrees from Vertico //"/tz" ”3 /33 7
7. MICKNESS OF OVERBURDON 17. ELEVATIAN TNP OF MNILF
. CEPTH DRILLED INTO ROCK 18. TOTAL CORE RECOVERY FOR BORING
A/A 7955 (72.3% )
3, TOTAL DEPTH OF MOLE 10. SIZE AND TYPE OF BIT 19 S!(‘;N‘A;J; OF INSPECTOR
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
a s € {oescription) RECOVERY SAMPLE (Drilling Grme, woter Joss, depth of
d & i NUMBER weothering, ete., il significent)
t 9
1339 o] )
i 0% PLULGED (oRE SHOE, E
— NO RECOVERY THRouGH -
/' — 5 FT, —
A — |
- v R =
3 — .
¥ = e
/340 P -
/350 —_J 5P |Poofiy 4RADED SAND, Loose, [ 57 77 P1b: 0.0ppm =
- p[msr.‘ tf.;b)l.w YeLLow i |50-28 sanp copes -
- 1.5YR £/¢), MosTLY Fi e »
- ¥ iiad e orum W/OEPTH , som. |
_ SAND, TRACE SiLT. [
— TSOLATED LemenTATION . |
7 — i
b4 —] [
. v R u
9 = -




DRILLING LOG (Continuation Sheet) WSMR $B-007 209
1. PROJECT 11. ELEVATION OF TOP HOLE
LC-38 IWVESTIGA TION
ELEYATION QLPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
a b c {description) RECOVERY SAMPLE (Drifing time, woter loss, depth of
d € NUMBER weathering, elc., it significent)
1 -
_ N R [
[251 10— 5P [PooflLy 6&ADED SAND Lo0SE -
35 — s ’ 2 @ o FT ) -
137 1 Mots7; ReDDISH Yerow (A5TR 50 % (WH@Io T\ PZD:0.0p0m —
_ G/4) MOSTLY FINE shap, TAME |f0.0-12.5 : —
1 sir. —
" —E ------- LEAN CLAY HAeD, DRY, STRON G ,::'
4 er o W (7, £ ¥R SA) TeAcL Sa'B. L
_ -
. R —
T - IJ —
i -
/359 73 1 . [
M _ 52 % PID: LApym CHIFT
1 sp -”faoMYédﬂPéDStWD.,A/A 2 (/5.0-11.6 COARSLAING To pspIim SAD |
/6 —i @ 17 FT, —
7 ' —
17— .
/8 __E [
12— N R —
/413 20— —
421 — PooRLYGRADED SANP A8 5| 50 2% [TPWESE PIp: S Ipm@PUSFT |~
- . FT [
2.0-325 @7 SAVD EWING W]DEPTH. —
# ] [
42— =
23 v R -




DRILLING LOG (Continuation Sheet) ’NSTA;,.L;;TW R HO;;. 007 ;EZ 7
. PROJECT 11. ELEVATION OF TOP HOLE
LC-38 TMVESTIGATION
ELEVATON DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
a b c (description) RECOVERY SAMPLE (Drilling tame, woter loss, depih of
4 e NUMBER weathering, ete., if significent)
f g
23 |
# =] 1% A —
1423 15— p . . [
7430 | 3P |EmRWGRADED SAYD Loost, T ool mmlsr| FID! 99847 Fr |
~ MOrST, fepoisH VeLua (75 Ve )@ P -
] 1) MosTLY Fig S400, Few (85040 —
2 — ST - FINNG TB SILT @ 272 FT,  |—
- TREN Btk To FE SAVD. |~
27— —
28— —
- g —
A . N I~
1#32_ | 4, 7] -
1o - froatyepoto Mg 44\ 5y IARGSHE | F0: 7.3 00m @ I2FT |-
. 38.0-32.8 2 %o Fr —
3 -
32— —
S it HARRORY STRONG -
o %t g (ZEye ) mosny-> ety Aw sl Faw -
33 — CALICHE . [
34— —
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GROUND WATER MONITORING WELL INSTALLATION DETAIL
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APPENDIX C

Monitoring Well Lithologic Logs and Well Completion Diagrams
from the SWMU Assessment
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4 s 3 NUMBER waoihering, atc, if significent)
1
/e 7 ] FRILLAG VW /waTeRAC mafL
5 NATIVE Soll € H20 MIX.
2 CALILHE, BRaNUSH WRHITE
]
8 1
_]
p CALCHE | BROWNI) U WHETE,
¢ Wi FEw FVESVERY A
] SAVDS
¢ SHVD, SHeRRILLAENED
- KerDIsH Brown), Few UM,
. FEW CALLEE
| /28 | /0 ]
72 _E SAVP, ReDDIH Bfocus,
— VERY FINE., INRRISLLED
: _ AT CEMINTEL SANDS
/4 — AND CARGINATES, Fiw
] Sier.
¢ kK3
/8

llIIllﬂl]]Hl]llII[THIIHIllflll_i[llllllrf




DRILLING LOG (Continuation Sheet)

INSTALLATION .

WA

HOLE No SHET T Np

M3 a2 p

FRRRECT T T weaTon o Top e
LE-3F TMELTI LA TION
FLLVARDN Y] L2 GEND CLASSIFICATION F MATCRIALS 7 CORE eex or REMARKS
a b < {dascription) RECOVERY SAVDLS {Drdling tane. woter lnss, depth of
4 . L NUVHER weotherny, »itc, o snidicent)
t 9

£ SANE, Revpisp Brtwr), YAV INTEILOPED THAOKGAINT, |

7 FINE T8 Fril, LITTLE CAiChE CEMENVTED., —

It %o . j —
do -7 11352 TRwarhs W/ dop Wt -

—d —

. -
42 — L—

- =
2 - —

7] CEMENTED SAPP, VERY FINE -

p — TOArvE, £ CMY [ser -

2 B2 Fr; InerEAS NG SreT | [
# =

/14¢ - -
Jo - CEMENTED SAVD, A5 Aol -

Tz ' s/ E
# @304, Zrugsasimé 44 -

n @32 FI LAy, Linr/ [~

4 — Wi T Fr Sy, TRAGE A [

2 —
36 ] 234, SAVD LEVSE, FINE. ——

- To viRy s, % 27, n
7 - ey -

- _ [

nsg - 2L, vt $o4T; €0 2w ‘ -
4o IR0); TRISPED s op X2 |
o =

: |

1 - ..
- } i

LEAN CLAN, Esw SILY, THALE

yiA | SAND




. . INSTALLA NOK R HOLE Nn‘ GHEE T Ny
DRILLING LOG~§€ontInuatlon Sheet) L wsme MW 03 3./0
\ PROJECT V1 ELEVATION OF TOP HOVE T T mm T e
L0-2P swestiahrio
FLEVANON [\ CAIT LEGEND CLASSIFCATION OF MATCRIALS Z CORE BCX DR REMARKS
o b o {descriphion) RECOVERY SAMPLE Deiking tirme, water loss. depth ol
: 9 e ELUIVHE H weathering, etc, i1 significent)
t 9
7 _| LEAV ZAY, Rw SiLT, TRAE
] SAVD, STRe4/4 Blowr/.
48 -
5 B 7, Sorve LevsE, i
: ;m [A n .
)22/4 $0 -]
- YeLtowrst BRoWA), TRREE. -
_] | S1er
P LEAN Ay, A4
56
P PR i leier IMREASING (A
. e Qs w/PEPTH
L Sk L o b
. kA I T
/21§ - CEMENTSD SAeYD, VERY FUE,
40— some Loy fsier 1223 RoD %3 1RUPED /1]
62—
é7 —|
FA ] b e e e e e e o o o] 9
¢ ] SANI2, AlA
P - 1-5435&7,;/4
/231 20 _
S Y
72

TTTTTTTT]

HHIHH’IIHIHH?IIH

!IIHIIl!lllllll![llililll
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R i INSTAL LA TKRE P No SHEE U Ny
DRILLING LO?_(_C—ontmuatlon Sheet) 1 wsmr MWoo 3 o o /o
I PROS CT 1V ELEVAHON Of T0P MOLE T T e e e e
L8-38 Tnuesried ypnl
L LVA ION DEPTIE LeGEND CLASSIF-CATON OF MATERIALS Z CORE BOx 0P REMARKS
o b c (descrption) RECQVERY SAMPLE {Drtng vime, water mas, depth ot
kg e NUMBER neaineeng, e, o sigrdicent)
t
4 g LERe CLipy, Few SIET, TRRCE] $0w ORILLIVE
o SAAD, sTROVG BtV
76—
-
/149 -]
fo - 130/ Kob 44 10060 .
-
£z -—
7
5 -
78— A
- SAND, TERY Fo/E., FEw SILT,
- FEw
/318 70 -2 & .“"f" ~~~~~~
Ligw el A/4
72— CY3, IwtRshsED SHVD,
T A
79—
9 -
Cap - sewaa T
9 ] | |
Ardnaa /0 ] v
/339 TRikos D jo o0 5]
: b e e~ e e e
702 1 SAD, A4

EJHT iHH]ﬁ?l

Pl

t
|

r!IIIIWFTPl—IIiFITiPI FJHTI]
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N T ETYLT] VOl No THFLT ~o
DRILLING LE?_(Contlnuatlon Sheet) | wsma ) mwgg{ L _{“0_,“/2”
1 PROS CT 1t ELEVATION OF TOP HOLE
L C-38 IAVESTIG ATV
FLe VATION OLPIH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
a b < {descriptiun} RECOVERY SAMPLE {Driling thne, wnter I1nss, depth of
d e NUMBER weothering, etc. il sigmficent)
+ 9
[ - LEAV CLAY, FEW 31T, SLoW DRILLING
Z TRACE SAVD, STRolG Besnh
104 -
106 -~
{08 —;
=
1352 | pp
P77 e
- SAvP. VERY FINE, TRACE ‘
2 ST — | @lI3, LsmINTED SAND
" —— LimV CLRY, FEW SILT, A7) ' LAYER, &', PussiBLY
— SKT,
"% -]
ne — \
0 3 .
(b (20 — : 142 : RoD P6 TRIFPEP /Y.
122 —]
I N P U @123.5, = £ sunll, i)
129 - SILTY SHVD, VERY FIVE Bseomin'&e Mok SILTY.
] SAND, FEw SILT, $TRoNG
Browt
/26
/4az ] s 70 i

IIHIlIHIIIll]!lllI!llll‘llliil{l?j(“lll!Il!rlIl

IBEREBRERR




DR’LL‘NG LOG Continuation S INSTALLATIGH HOLE No SHEE N
-LING LOG (Cor hee) | wsmR mwoo3 | G o
1 PROJECT. TV ELEVATION GF T0P HOLE T s e e
LE-39 ZWVssTIE A rion
FLEVA HON 2eRm LECEND CLASSIF'CATION OF MAIERIALS 7 CORE BOX or REMARKS
] b < {vascripbon) RECUVIRY SAMPLE {Orating line, wolet ;nss. depth ot
P) e NUMBER weathanng, rte, o significent}
[ q
e SILTY SAWD, VERY FIVE
' SANG, FEWSIL, 5TRoVG
- Erowr/
/.7.2“‘—1 o o —
- LEAVCIAY, Few SILT, TRALS
- Vaey FIVE. Sanp, STRoNG

/93¢

503

138 —
/4o —4
M2 -
"y —
. .
"6

=

/52 - -

/sy

12

Vx4

Bhwd

1444 Kep 77 iRty

QHS: Spmossnss, = 9

LEAN (LAY, SomE veRY
FINE D, TRACE SILT,

IIHFIHEHH,Iﬂl!fl.lle!(lT§III

|

Hﬂlllllllilfiflll
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NS T2 LA TTON HA1 No

SHEET No
DRILLING LOG (Continuation Sheet) WSMR MW 003 2 * /o
TWM_——- - ~— l“I-‘EZE—»I:-IION OF TOP HOMLE ToTTmTm et o T
L0-37 Tvsstib gt
rLgvanon otPMm L EGEND ] Cl;g.STFTCAYION I MATCRIALS % CORE BOx (R REMARKS
L) b 3 (description) RLCUYIRY SAMPLE (Draiayg trme, woter Jons, depth of
] e NUMBLR . weatherng, etc . il significent)
] 9
27 T |2EN LAY, Sorr s VERY -
- FInE SAVD, TRACE LT ‘ =
/527 O . | 16657 TAMZED Rep P8 [
féo LERP CettY, FER LT 5% —
- TRACE SANP, STROVG -
- Y7 -
/62 -— , -
164 = -
/6t — EPp i =
- . , YERY £ . —
- 76 MEPIIM  TRACE SILT | Pup PIT 40ST X358 GHS, |
/68 -] TRACE Sanp —
/4 % /70 - — [
/72 - -
. [
174 — -
176 - -
/73 '_: —__—_-
/669 o : -
AL _ 166 : TREED ROP Y |—
182 —-
| | 5
Vs C ' | ——
. ; e ] 5
| ' Ciay, { ,
l e l !”M v, AA i




L/

j . INSTALLATION VOt No SHEE T No
_[EELING LEES._(Eontmuanon Sheet) | w SR /,m/ 0_0:-{ e g = /0
Y PROJ CT TUOELEVANON OF TOP NOLE T T T e -
LE-38 TVesri4 4 7yon/
FLEVA DON DEPTH LCGEND H TLASSIFICATION OF MATERIALS 7 CORE 20X OR REMARKS
) b c (descriptian) RECOVERY SAMPLE (Deting tirna, woter 1oas, depth ot
4 e NUUBER weathering, ete, o sigmificent)
9
/786 ] LE#SV CERY, Few 372, '
B TRACE SAVD, STRoMG Bboww/
/88 -
62y /90 ~— TR ERSIV G ST ok
. SAND CnTENT WEEFTH,
e -"
1Y —
~ [ s4nis Eonsi, Fome 1o VERY |
/9 - e _
- LEAN (LAY, 41 TTLE SLT;
= - TRACE )‘MP STRNG
/632 - 7/
— A0 Bhowt! | 0704 - Kop )0 TRUER:
7 | sAvT 105§, P
Al — ViLy Fve
2 ]
T T -
Z LEAV LAY, ArA
A%6 —]
20f 4
13/o T35
770
A2 |

RN ERRE

',HHIHHIHHI

T
i
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: INSTALLATION RIRE, R SHEE! Mo
DRILLING LOG (Continuation Sheet) WLSMK MWoo3 2o )0
| PROJECT T 71 ELEVATION OF TOP MOLE T 0
LE-38 ZAVESTIG ArioN
FLEVANON OEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
o b c {description} RECOVERY SAMPLE {Drilling lime, water Inss, depth of
d c NUMBER weathering, elc. if sigmficent)
P LEAN e+, FEW S7LT; TRACE
. SV, STRoNG BN
M - | SHeHT peeeass
C— SHVe pelry
AlE —
1401 . o
220 - /JA7531 ﬂ///gp /'1/
N Rop *1/
222 —
AR —
-] SILTY CLAY, MoSTLY CLp,
226 . — STRelG Beowh, SoA1E
7 SILT, £177eE SAVD
228
[Af0818 270 _:
232 -
234 —
a5
. 237-40.5, TWOHASEP ’
238 SILYSAVP
130838 | e e o |
SILT, SoME CLAY LIyl 12/0557: AP ”1 .
! ! s4vp Rt a7 21
| 242

IIHH[IHI,IIIIfTHI’IIIIIHIIlIlH'lllIl
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SiTieAY, AA

. . INSTALLATION HIXF No SHLET No
DRILLING LOG_(Contmuatlon Sheet) WsmR | mwoes /0 * /0
1 PROUECT R 1 EBLEVATION OF TOP HOLE
Le-38 TWESTIGATION
FLEVATION pDEPTH LIGEND CLASSIFICATION OF MATERIALS 7% CORE 80X OR REMARKS
a b < (desception) RCCOVERY SANPLE {Driiling lime, woter toss, depth of
4 e NUMBER menthering, ete, it significent)
t 9
MA S5]LT, S0MECLAY, LITLE
7 stve
44 -]
-1
27 —
Y5 -
rforys | 4o
- BTV CLAY, Mo3TLy CLAY,
- STRONG EROW A, SOME SILT;
252 Uit SANC
v, Loose, TACE ST

We155
12(0F4e

?'!.{E2lI[II]!i'lill‘lll!illrllllllIIIH[II_II,IHIIIHI[HIIIHHXIIlll




LLING LOG ARSI NN INSTALLA HON HOLE No. SHEET No.

DRILL L WIMR mwood ] o Jo

Y. PROJKCE 11, OATUM FOR ELEVATION SHOWN (TBM or MSL)
LC-38 Tavssritidrion) .

2. LOCATION (Coordinates &r Siation) (2 MANUFACTURER'S DESIGNATIGN OF DRILL

own GRRD/) GARPIVER DENVER (50D

3. DRILLING ACENCY 13. TOTAL No. OF OVERBURDEN SAMPLES TAKEN |DISTURBED UNDISTURGED
GEo FAOJSLTS EVERY 5 FSET v

4. HOLE No. (As shown on drawing titte ond file number) 14. TOTAL NUMBER CORE HOXES
Moo # AMA

5 NAME GF DRILER 15. ELEVATION GROUND WATER
LEL GEBBERT 780

5. IRECTIGN OF MOLE 16. DATE HOLE STARTED COMPLETED
07 vertics [T inclines Begrees from Verticol /374“' #/jﬁ,? Jép2 /W/03 13/8

7. THICKNESS OF OVERDURDEN 17. CLEVATION TOP NF WOLE
> /000 £T T8p

8. DEFTH DRILED INTO ROCK 18, TOTAL CORE RECOMERY FOR BORING
N4 . |

5. TOTAL DEPTH OF HOLE 10. SJZE_AND TYPE OF BI 19, SIGNATURE OF INSPECTOR R —

r 7% itowE G % .
25700 FT 2% IF T dFseT :
FLEVA TION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE 80X OR REMARKS

e b S (descriptian) RECOVERY SAMPLE (Driling time, water loss, depth of
] e i NUMBER weathering, etc., if significent)
t 9
I3/e02. e

%

Y

°«Q

| /6l

X © 3

« ~
Hijlll‘llIL‘lHLl|Il||1l|lil|lL‘l|l|tillI

[ 1

e
[*

UHMM«W/:// WHTE,
SoMESILT JSAnP

ot s = e e m e e  — w

SIETY SA¥ 5, CEPPISHN
Eon), VERY (AWE SANT,
SoME SILT”

pRai el B A it

S ANE, KerPis i EROw,
VERY EVE, INTERBEPDED
CEMENTED SAVD 5 ATVP
CARBOATES, FEW SILT

IlI’I[IIT1IHJIII]}I!H]HHITHI[HHIHH




INSTALLA HON ; WOLE, No [ SHiEs e
DRILLING LOG {Continuation Sheet) WM Mook | 2w (o

1 PROJECT 1t ELEVATION OF TOP MOLE
LE-38 TAWESTIGATION
ELEVARON ot LEGEND CLASSIFICATION OF MATERIALS Z CORE 80X OR REMARKS
a b 3 (descrintion) HECOVERY SAMPLE (Driting lune. water loss, gepth of
d e NUMBER weothenng, etc., if signiicent)
. t 9
L SAVO, REPPISH BRoWN]
7 VERY FINE, FLud SILT
le1? 20 -] 129 Ko ¥ TRiER .
1
#
27 '*3
= 5800, REPOusw-dronll, e
Py - TeEDIMI, FEW CHRsaitTE S
3
2= L.
7] LLAY, Srowik Ploun] &) SLICHTLY CEMENTED SaWES
— snr;
)24 T 1T, TRACE SANP
Jo —
32 —| s
Z ANVD, ABLFISH Alor A,
- Vsey FIVE, Few Sier
3¢ —
—-—1 T
3¢ —
7 CLAY STRONG BB
25 FONE(A)
] SAND, 45 FEVEF4/A)
PEra DA I ~
o - Stery ¢ey 5 Fowip, ' KoD™2 D
3 HosTLY 1A, _é/’f;;mes 3T oo % HPeD 10/
N SANE '
92 - -
79
LEAN CAAHY 5TRUVG BRoWN,
ye MOSTLY oL Y TRALE S/LT

!iF?{57._”{IH']_PHI{HT!'Hl]'{llll{rll]{l[iHPHI,H—H{H«_!T,IIF!.{_HII




DRILLING LOG (Continuation Sheet)

e———
INS TALLA 1HON

WSMA

HOLE No.

Mi/90Y

SHEEY No.

o /0

1. PROJECT 11, ELEVATION OF TOP MHOLF
LC-39 TWUssTHoA YN _
ELEVATON DEPTH LEGEND CUASSIFICATION OF MATERIALS Z CORE 80X OR REMARKS
o b c {description} RECOVERY SAMPLE (Ordling time, woter loss, depth of
d e NUMBER weathering, etc., it significent)
7 LEAV CIAY, STRONG PROA, '
- TRAtEEAT
] SAND, VERY FiVlk., L0SE
48 —
1644 P _-E 2 fd&:;;i—;/; T
52— @52 FT, sawp 15n55, 8"
57—
56— R 5, FT, S LEnSE, 6"
K14 —:
1649 B
¢49 1 4o = 1652. TRWPED IN €D 53
62 — ELY 7 I
- LG AA
p7 - papdpioca i —--
7 SAND AA
6t — ]
E LEAN CLAY, A/A SLow! DRILLING
éf —
17 03 70 _
72 —
72 -

r]IlIIIH!HHll!lI[lllllHll]llllllllIllIHIFTTI’Hll[illl]llfTTlll




— - INSTALLA TION HOLE No SHEET No
DRILLING LOG (Continuation Sheet) WSMR MW-004 4 o /0
1 PROJECTY . 1. ELEVATION OF TOP HOLE
LC-38 IAVESTIC 7000
TREVATION OERP I LEGEND CLASSIFICATION OF MATERIALS Z CORE BOX OR REMARKS
a b c (description) RECOVERY SAMPLE (Driing time. water loss, depth ot
] e NUMBER weotnering, atc, H sigmficent)
i 9
7 LERNCLAY, STRMG BRANA, |
7 TRICE ST /spmD
76 -
78 —]
// ”
7% | go - 0757 : #00"Y TetvER Inl
g2 —
g7 —
g6 -
.._1
7
14 —
- OHET, SHMD LinSE, 9"
Vil ad =
o — LE# CLi, Scan§ Besn,
] FEWSILT, TRALE SANP
72 —]
7 — SAWD, LoosE ReomiH | | SUGHT cemeNTATIN
n Browy, Some CLAY, TRACE '
1 _ 17 LENSES .
9¢ - SiLr
f [ B, coss ot e s e mae - — —
7 = LEAN CLAY, A/A
28% | too - 082/ : Kob 75 TRIpPED (N
o S
| SN IR, 2L Srroady CEMENTED, Hitred DRILUAK,

llH[llllylllrlif'll[l”}'r[lrrilHI—IIT[’ITH'H—(T.IIHlfllll
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- ) Fmﬂm HULL, NO. SHEC) MO,
DRILLING LOG {Continuation Sheet) WSMR M 004 $ */p
1. PROJECT 11. ELEVATION OF TOP HOLE
28-39 faiESTIGATION .

ELEVATON DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX DR REMARKS
a b < (description} RECOVERY SAMPLE (Driling lwna, woter loss, depth of
d [ NUMBER weathering, etc., if significent)
] 9
ox | LEAN CLAY, SToWVG Bloorw, Stow PRILLIVNG
- LITTLE SILT [AnD
4 —
o6 ~—
]
jo8 ——E
B33 110 =
= STATY LA, ARV EAY, s ops0 WTH
2 — SOME SILT, Few VT ’% g;:,p LSWSES
114 —
/e — e e e e e — —
— LEAW CLAY, ST2avG BRMY,
] Losud SILT TRACE SAVT,
- TRALE LArSoyATES
118 —
o598 | 120 — 0856 TRIVED (/8o P 76
/a2 —
] INORER S SAND WiDEFH,
134 — oME mep/ TATIY
126 —
176 —
0508 | s30 —

H{!IIIqlllfIiIH’HHIHHIHHlIHJ!HH‘ﬂWJ,IHIIIIII)IIH_[HH




DRILLING LOG (Continuation Sheet)

INSTALLATION

WSAMR

HOLE No_ SHEET No._

M 004 é * /o

1. PROJECT

LC- 3¢ TArsSTIGA 70N

1. ELEVATION OF TOP HOLE

ELEVATION BEPTH TCLASSFICANION OF MATERIALS REMARKS
a b (description) {Drilling lime, woter loss, depth of
4 ‘neathering, etc., i significent)
773 ] L 4o/ (oY, STRONG
7] SoplE SR LITRE ST
/32 —5
13¢ . LS AV CLAY, 111725 sapfcn]
1
1% —
0——‘
138 —
9923 = »
1o Lstweisy, sraulc sea 0935 TRiep W fob *7
} L{ITIE SILT, TRACE SAAD
142 ﬁ
14 —|
e —]
148
-~ Py s g . o Bt cmay e e amtn o
. SANG, LeosE, LINLE SILY
—
o ———————————
122 | /50 “5 LEpVeiny, A
52
_| [53-/55 INTERBFDDER
154 __——j‘ CEMENED SAVDS
/5¢ —]

158

Il

li([!ffT]HHfHHrHH‘!HT[Wﬂ_lHlJ‘JHJ,H—IITHH‘HHITHJ{Illl




INSTALLATION HOLE No. SHEET No.
DRILLING LOG (Continuation Sheet) WSMR Moo 7 * /o
1. PROJECT 11, ELEVATION OF TGP HOLE
Le- 38 swvisrie Ao
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
° b c (description) RECOVERY SAMPLE (Dritling \ime, woler loss, depth of
4 e NUMBER weathering, ete., if significent)
f
/38 LEAV CLAY , 5TRoEe
. BRu, 4)77LE SAPD,
- TACE ST
1008 | foo — G Ie2: Tinosp (v o0 "8
162 ~—
/4 —
(66 —] e o e e
- S4ND L0058, VERY FINL TD INTERBEODLY SANP/
- FIVE, LITTLE 3ILT/ELAY sitfeLhy
168 —
N7 ) 170 ]
- TSHTY CLAY, S0 FLsw,
/72— Some SILT, TRALE SAVP
- (S 1LY 540, verY FNETO |
{74 — Eirle, soMESILT, LITTLE
- oA
1% —] e e -
- sury kY, AlA
18 —
- [$4n0) L0052, VERY FINETD
(2L 190 — s, LUTLE SuT/elAY /332 Rop ™3 Tewwsp 1/
(62 —
i~
e swri ey A4
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rrTs'rALLAnon VOLE Ne. SHEET Mo

DRILLING LOG (Continuation Sheet) wsmiA Ml 004 g ~ /0

1. PROJECT 11. ELEVATION OF TOP MOLE

10-38 Iw/ESTIEATION

ELEVATION DEFTH LEGEND CLASSKFICATION OF M. IER(ALS Z CORE, BOX OR REMARKS
o b c (description) RECOVERY SAMPLE (Driiing tUme, woter loss, depth aof
d [ NUMBER weathering, etc., 'it significent)
9

Ny

!

BILTY CLAY, STRonlS B0 TATERAEDPED SAMDS
SomE SiLT, LITTLE SANVD

3

3

~
by

444

bt e e o o o — e o - ]

SAVD LoosE, VIRY FE 7b

EE, SomE SILT, LITRE CAY
/76

/198

#5200

WL TRIFPED (i Rop * 10

doz

o4

£ 400

lIllllIlJ,lHllllH‘ lll'lllILLJIIIHIIJI!I|JHH{HH]HHJ[LHIIH
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——

. . INSTALLATION HOLE MNo. SHEET No.
DRILLING LOG (Continuation Sheet) ws mK. M 004 Gor o
. PROJECT 11. ELEVATION OF TOP HOLE
LC- 39 IWVESTIG prin
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS % CORE 80X OR — REWMARKS
° b c (description) RECOVERY SAMPLE (Driting time, woter loss, depth of
d e NUMBER weathering, ete., ‘it significent)
1 9
] SKTY CLAY, STRIAG pr e L
- SOME SIT, 1) TLE SAVP -
e — -
] [
A8 — —
[E08” - reingedin Rod® N ~
420 — 20 —
_ [
222 — —
- =
A — —
] Siley cle 5fr.n ~ -
2% — Little Y !Sat:lw =
- -
228 — —
1 ugA Afn“ns Q :
22 - Ax¢ er —
{2 230 —] —
— 231 Pr I<ad Zoau —
- .Z.'m‘c: [
A3 —1 luct“u'd Sand t——
- 23D F7 Sand Zoad [~
’4‘3 ¢ ‘_____‘ % Pin __—_
2% — —
—] e Al Jﬂ.lllﬁ d" 2372 :
] [
— -
J3& ] -
i —
(244 | AY0 — 1800 TRiPAED W RO 2 |
] [~
42 e -




DRILLING LOG (Continuation Sheet)

TNSTALLATION

wsmR

HOLE No. SHEET No.

M 0oH /0 * /D

1. PROJECT

LE-38 IMVESTIGA Thr

11. ELEVATION OF TOP HOLE

ELEVATION

]

DEPTH
b

CLASSIFICATION DF MATERIALS
(description)
d

REMARKS
{Driling \lme, woler loss, depth of
weathering, etc., ‘it significent)
9

1314

1345

22

LIt

Lol

Asa )

254

IIHI])II

256 —]

as7

BANE LO0SE, VERY FINETD
FIVE, FEwd S1LT

FAST PRILLING, FEv
CEMENI TED SAND LEKSSS.

Illlll!ll!llllilltl[ IIILJ_UIIIH

TORISTFT, 1315
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MSOP NO. 1.2
REVISION NO. 0

October 2001
MONTTORING WELL CONSTRUCTION DETAILS "
WELL HBlE . Al OO0f
WEL) HAME: _ . feet
3K o, K -"“
D
l‘-III:III 4 > _HI_H'
KEYED NOTES: I|| P
I. COMCRETE PAD @ EMBEDDED BRASS MARKEF . 4
FLEVATION - FEET {NAVD 1988). ‘ ¥
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APPENDIX D

SWMU Assessment Analytical Results - Tabulated



SWMU Assessment Report for the LC-38 Diesel Spill on WSMR

Table D-1A. VOC Results from the November 2003 SWMU Assessment Sampling Event.
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SWMU Assessment Report for the LC-38 Diesel Spill on WSMR

Table D-1B. VOC Results from the November 2003 SWMU Assessment Sampling Event.
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Not detected at the indicated laboratory reportin
Detected below the laboratory reporting limit.

Sample was diluted.
Analyte was also detected in the sample blank.
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SWMU Assessment Report for the LC-38 Diesel Spill on WSMR

Table D-2A. SVOC Results from the November 2003 SWMU Assessment Sampling Event.

420

1,2,4-Trichlorobenzene T52E+6 | 15000

U 4201 U410} U 410 U | 360 | U 7600 { U | 400 | U 1800 { U 400 | U 3700 | U 410 | U Ul 370 | U 390 { U 410 { U 400 | U 360 | U
1,2-Dichlorobenzene 337E+5* 15000 U420 U} 410U 410 J U | 360 | U 7600 1 U | 400 | U 1800 | U 400 | U 3700 | U 410 f U |{ 420U | 370 | U 390 | U 410 { U 400 | U 360 | U
1,2-Diphenylthydrazine 6.1E+3 15000 U 4201 U} 410U 410 1 U | 360 | U 7600 | U | 400 | U 1800 { U 400 { U 3700 | U 410 1 U { 420U | 370 | U 390 { U 410 | U 400 | U 360 { U
1,3-Dichlorobenzene 1.2E+4 15000 U 1420{U ] 410} U 410} U | 360 | U 7600 { U | 400 | U 1800 { U 400 | U 3700 | U 4101 U {420} U | 370 | U 390 | U 410 | U 400 | U 360 { U
1,4-Dichlorobenzene 3.2E+4 15000 U 420101} 410U 410 U | 360 | U 7600 | U | 400 | U 1800 | U 400 § U 3700 | U 410 U | 420U | 370 | U 390 | U 410 1 U 400 | U 360 | U
2,2'-oxybis(1-Chloropropane) NE 15000 U 420U} 410U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 f U | 420 U | 370 | U 390 { U 410 | U 400 | U 360 | U
2.4,5-Trichlorophenol 6.1E+6 15000 U} 401U} 410U 410 | U | 360 | U 7600 { U | 400 | U 1800 | U 400 { U 3700 | U 410 f U 420U | 370 | U 390 | U 410 | U 400 | U 360 | U
2,4,6-Trichlorophenol 44E+5 15000 U j14201U 1] 410U 410 | U | 360 | U 7600 { U | 400 | U 1800 | U 400 U 3700 | U 410 U { 420 U | 370 | U 390 } U 410 | U 400 | U 360 | U
2,4-Dichlorophenol 1.8E+5 - .| 15000 U 420U} 410U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 U { 420 U | 370 | U 390 | U 410 | U 400 | U 360 | U
2,4-Dimethylphenol 1 1.2E+6* 15000 U 420U ] 410} U 410 | U | 360 | U 7600 { U | 400 | U 1800 | U 400 | U 3700 | U 410 U | 420U | 370 | U 390 | U 410 | U 400 | U 360 | U
2,4-Dinitrophenol 1.2E+5 29000 U {80jU]| 80]|U 810 J U | 720 | U 15000 } U | 800 | U 3500 | U 800 | U 7300 | U 820 ] U {80 jU{ 75U 780 { U 810 | U 800 | U 720 1 U
2,4-Dinitrotoluene 1.2E+5 15000 U |420jU}j410]U 410 | U | 360 | U 7600 { U | 400 { U 1800 | U 400 | U 3700 | U 410 | U | 420 | U | 370 | U 390 { U 410 { U 400 | U 360 { U
2,6-Dinitrotoluene 6.1E+4* 15000 U | 420U ] 410 | U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 | U | 420 | U | 370 | U 390 | U 410 | U 400 | U 360 | U
2-Chloronaphthalene - 3.9E+6* 15000 U 420U | 410} U 410 | U | 360 | U 7600 1 U | 400 | U 1800 | U 400 | U 3700 | U 410 ] U | 420 U | 370 | U 390 | U 410 | U 400 | U 360 { U
2-Chlorophenol 6.4E+4* 15000 U 420U ]| 410 | U 410 | U | 360 | U 7600 | U ] 400 | U 1800 | U 400 | U 3700 | U 410 | U | 420 | U | 370 | U 390 | U 410 { U 400 | U 360 | U
2-Methylnaphthalene NE 320000 | D | 420 U | 410 | U 410 | U | 360 | U | 310000 | D | 630 48000 | D 110 | J 120000 | D { 7700 | D | 420 | U | 370 | U 390 | U 410 { U 400 | U 360 { U
2-Methylphenol 3.1E+6* 15000 U | 420U} 410)U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 U 420U} 370 | U 390 1 U 410 | U 400 | U 360 { U
2-Nitroaniline 3.7E+3* 15000 U | 420U ] 410U 410 | U | 360 | U 7600 { U | 400 | U 1800 | U 400 | U 3700 | U 410 | U | 420 f U | 370 | U 390 | U 410 { U 400 | U 360 | U
2-Nitrophenol NE 15000 U | 420U} 410U 410 | U | 360 | U 7600 § U | 400 | U 1800 | U 400 | U 3700 | U 410 U {420 U 370 | U 390 { U 410 | U 400 | U 360 { U
3,3-Dichlorobenzidine 1.1E+4 15000 U | 420U | 410U 410 | U | 360 | U 7600 | U} 400 | U 1800 | U 400 | U 3700 | U 410 | U | 420 U | 370 | U 390 1 U 410 | U 400 | U 360 | U
3-Nitroaniline NE 15000 U} 420U} 410U 410 | U | 360 | U 7600 | U { 400 | U 1800 | U 400 | U 3700 | U 410 J U | 420 ] U | 370 | U 390 | U 410 | U 400 | U 360 | U
4,6-Dinitro-2-methylphenol NE 15000 U | 420]U| 40| U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 U 420U | 370 | U 390 { U 410 | U 400 | U 360 { U
4-Bromophenyl-phenylether NE 15000 U | 4201 U] 40| U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 jU | 420 U | 370 | U 390 { U 410 | U 400 | U 360 | U
4-Chloro-3-methylphenol NE 15000 U | 420U} 401} U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410U (420U} 370 | U 390 | U 410 | U 400 | U 360 { U
4-Chloroaniline 24E+5* 15000 U | 420U | 410 | U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 ] U | 420U | 370 | U 390 | U 410 | U 400 | U 360 { U
4-Chlorophenyl-phenylether NE 15000 U | 420U} 410} U 410 | U | 360 j U 7600 | U ] 400 | U 1800 | U 400 | U 3700 | U 410 ] U § 420 U | 370 | U 390 { U 410 | U 400 | U 360 | U
4-Methylphenol 3.1E+5* 15000 U 420U | 410} U 410 | U | 360 } U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 J U | 420 U |1 370 | U 390 | U 410 ; U 400 | U 360 | U
4-Nitroaniline NE 15000 U | 420] U} 410U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 fU | 4201 U | 370 | U 390 | U 410 | U 400 | U 360 | U
4-Nitrophenol 4.9E+5* 15000 U | 420U} 40}U 410 | U | 360 § U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 1 U | 420§ U | 370 | U 390 | U 410 | U 400 | U 360 | U
Acenaphthene 2,800,000 15000 U | 420 U | 410} U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 { U 410 f U { 4201 U | 370 | U 390 | U 410 | U 400 | U 360 | U
Acenaphthylene NE 15000 U | 420U 410} U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 f U | 420 | U | 370 | U 390t U 410 | U 400 | U 360 | U
Anthracene 1.6E+7 15000 U | 420U | 410} U 410 | U | 360 j U 7600 { U | 400 | U 1800 | U 400 | U 3700 | U 410 f U | 420U | 370 | U 390 | U 410 | U 400 | U 360 | U
Benzidine 21 15000 U 420U 410} U 410 jU | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410U { 420U | 370 | U 390 | U 410 | U 400 | U 360 | U
Benzo[a]anthracene 6.2E+3 15000 U 420U} 410} U 410 | U | 360 | U 7600 §{ U j 400 | U 1800 | U 400 { U 3700 | U 4101 U | 420 U | 370 | U 390 | U 410 | U 400 | U 360 | U
Benzo[a]pyrene 6.2E+2 15000 U | 420U ] 410} U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 f U { 4201 U | 370 | U 390 | U 410 | U 400 | U 360 | U
Benzo[b]fluoranthene 6.2E+3 15000 U'l420jU/}f410}U 410 fU | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 | U | 420 U | 370 { U 390 | U 410 | U 400 | U 360 | U
Benzo[g,h,i]perylene NE 15000 U | 420U ] 410U 410 | U | 360 | U 7600 { U | 400 | U 1800 { U 400 | U 3700 | U 410 J U | 420 U | 370 | U 390 | U 410 | U 400 | U 360 | U
Benzolk]fluoranthene 6.2E+4 15000 U 1420]U ] 410} U 410} U | 360 | U 7600 { U | 400 | U 1800 | U 400 | U 3700 | U 410 fU | 4201 U | 370 | U 390 | U 410 | U 400 | U 360 | U
Benzoic acid 1.0E+8* 29000 U |1 830]U|80]JU 810 | U | 720 | U 15000 } U | 800 | U 3500 } U 800 | U 7300 | U 820 | U | 80U | 750 U 780 | U 810 | U 800 | U 720 | U
Benzyl alcohol 1.8E+7* 15000 U 1420]U ] 410U 410 | U | 360 1 U 7600 { U | 400 | U 1800 | U 400 | U 3700 | U 410 { U { 420 | U | 370 | U 390 | U 410 | U 400 1 U 360 | U
bis(2-Chloroethoxy)methane NE 15000 U {40]U ]| 410U 410 | U | 360 | U 7600 { U | 400 | U 1800 | U 400 | U 3700 | U 410 ] U | 420l U | 370 | U 390 | U 410 | U 400 | U 360 | U
bis(2-Chloroethyl)ether 44E+3 15000 U |[420}1 U 410|U 410 | U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 f U | 420U | 370 | U 390 | U 410 | U 400 | U 360 | U
bis(2-Ethythexyl)phthalate 6.0E+3 3400 BJ | 500 | B | 320 BJ | 560 { B | 410 | B 7600 | U | 130 ) 1800 | U | 5800 | D 3700 | U 110 | J 240 | J 370 | U | 1200 410 | U 80 |1J 360 { U
Butylbenzylphthalate 2 4E+5* 15000 U | 420U | 410 | U 410 J U | 360 1 U 7600 | U | 400 { U 1800 | U 400 | U 3700 | U 410 f U | 420U | 370 | U 3% | U 410 | U 400 | U 360 | U
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SWMU Assessment Report for the LC-38 Diesel Spill on WSMR

Carbazole 2.AE+4* 15000 U 420 U | 410 | U 410 | U | 360 | U 7600 | U u 1800 | U 400 | U U 410 | U} 420U | 370 | U 390 | U 410 | U 400 | U 360 | U
Chrysene 6.1E+5 15000 U 420U | 410 | U 410 | U | 360 | U 7600 | U U 1800 { U 400 | U 3700 | U | 410U 420U | 370 | U 3901 U 410 1 U 400 | U 360 | U
Di-n-butylphthalate NE 15000 U 430 | B 280 | BJ 720 | B 420 | B 7600 { U BJ 1800 | U 910 | B 3700 | U 410 U} 420U 370 U 300 | BJ | 270 | BJ 160 | BJ 160 | BJ
Di-n-octylphthalate 1.2E+6* 15000 U 420U | 410 | U 410 | U | 360 | U 7600 ] U | 400 | U 1800 | U 400 | U 3700 | U 410y U1 420} U ] 370| U 390 | U 410 | U 400 | U 360 | U
Dibenz[a,h]lanthracene 6.2E+2 15000 U 420 { U | 410 | U 410 | U | 360 | U 7600 | U | 400 | U 1800 { U 400 | U 3700 | U 410 | U § 420U | 370 | U 390 | U 410 1 U 400 | U 360 } U
Dibenzofuran 2.9E+5 55000 420U | 4101 U 410 | U | 360 { U 52000 120 | J 9600 400 | U 20000 1700 420 { U} 370 | U 390 | U 410 U | 400 [ U 360 | U
Diethylphthalate 4 9E+7 15000 U 4201 U | 4101 U 410 | U 100 | J 7600 | U | 400 | U 1800 | U 110 | J 3700 | U 410 U §420]U0} 370 | U 390 | U 410 { U 400 | U 360 | U
Dimethylphthalate 1.0E+8 15000 U 420U | 4101 U 410l U | 360 | U 7600 j U | 400 | U 1800 | U 400 | U 3700 [ U 410 | U | 420 | U | 370 | U 390 | U 410 | U 400 | U 360 | U
Fluoranthene 2.3E+6 15000 U 420 j U | 4101 U 4101 U [ 360 ] U 7600 1 U | 400 | U 1800 | U 400 | U 3700 | U 410 fU 420l Ut 370 | U 390 | U 4101 U 400 | U 360 | U
Fluorene 2.1E+6 87000 4201 U | 410 U 410 LU | 360 | U 76000 190 | J 13000 400 { U 30000 2700 21U | 370 | U 390 | U 410 | U 400 | U 360 | U
Hexachlorobenzene 3.0E+3 15000 U 42041 U | 410 U 410 | U 360 | U 7600 | U i 400 | U 1800 | U 400 | U 3700 | U 410 | U § 42010 ] 370 1 U 390 | U 410 | U 400 | U 360 | U
Hexachlorobutadiene 1.2E+4 15000 | U 420 1. U | 410 | U 410 | U ] 360} U 7600 1 U | 400 [ U 1800 | U 400 { U 3700 | U 410 1 U } 420 | U | 370 | U 390 j U 410 { U 400 } U 360 { U
Hexachlorocyclopentadiene 42E+5 15000 U 420U} 410 | U 410 | U 360 | U 7600 { U | 400 | U 1800 | U 400 | U 3700 | U 4101 U} 42010 | 370 | U 390 | U 410 | U 400 | U 360 } U
Hexachloroethane 6.1E+4 15000 U 420U | 40| U 410 f U | 360 | U 7600 | U ] 400 | U 1800 | U 400 { U 3700 | U 410 1 U § 420 | U | 370 | U 390 1 U 410 | U 400 | U 360 { U
Indeno[1,2,3-cd]pyrene 6.2E+3 15000 U 4201 U | 410| U 410 | U} 360 | U 7600 1 U | 400 | U 1800 | U 400 | U 3700 | U 410 | U 1 4201 U | 370 | U 390 | U 410 { U 400 | U 360 | U
Isophorone 5.1E+6 15000 U 420 { U | 410 | U 4101 U} 360 | U 7600 | U | 400 { U 1800 | U 400 ; U 3700 | U 410 } U 1 4201 U | 370 | U 390 | U 410 | U 400 | U 360 | U
N-Nitroso-di-n-propylamine 70* 15000 U 420 | U | 410} U 410 | U 360 | U 7600 | U | 400 | U 1800 | U 400 { U 3700 { U 410 U 420U | 370 {1 U 390 { U 410 | U 400 | U 360 | U
N-Nitrosodiphenylamine 9.9E+5 15000 | U 420 1 U | 4101 U 410 | U | 360 | U 7600 | U} 400 | U 1800 | U 400 | U 3700 | U 410 | U J 4201 U | 370 1 U 390 | U 410 | U 400 | U 360 | U
Naphthalene 5.3E+4 69000 420 | U | 410 | U 410 | U | 360 ] U 52000 120 1 J 10000 400 { U 23000 1100 420{U | 370 | U 390 { U 410 1 U 400 | U 360 | U
Nitrobenzene 1.7E+4 15000 U 420U | 4101 U 410 f U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 | U 410 | U } 420 | U | 370 { U 390 | U 410 | U 400 | U 360 | U
Pentachlorophenol 3.0E+3* 15000 U 4201 U | 4101 U 410 J U | 360 | U 7600 | U | 400 | U 1800 | U 400 | U 3700 fU | 410 ] U { 420|U | 370U} 39| U 410 | U 400 1 U 360 } U
Phenanthrene 1.8E+6 120000 420U | 410} U 410 | U | 360 | U 110000 { D | 320 | J 17000 400 { U 42000 3500 420 | U | 370 | U 390 | U 410 { U 400 | U 360 | U
Phenol 3.7E+7 15000 U 420U | 410] U 410 | U | 360 | U 7600 | U | 400 { U 1800 | U 400 | U 3700 | U 410 1 U |1 420U ) 370 | U 390 | U 410 | U 400 | U 360 | U
Pyrene 1.8E+6 15000 U 4201 U | 410} U 4101U 360 { U 4300 { J 400 § U 1800 | U 400 | U 3700 | U 410 1 U § 4201 U § 370 1 U 390 | U 410 | U 400 § U 360 | U

U Not detected at the indicated laboratory reporting limit.

J Detected below the laboratory reporting limit.

D Sample was diluted.

B Analyte was also detected in the sample blank.

*

Not Established by New Mexico. Level given is from the EPA Region VI Human Health Specific Screening Levels.
> Not Established by New Mexico or EPA Region V1. Level given is from the EPA Region IX Preliminary Remediation Goals.
Level is based on Total Xylenes (m,p, and o).
A screening level has not been established.

>
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SWMU Assessment Report for the LC-38 Diesel Spill on WSMR

Table D-2B. SVOC Results from the November 2003 SWMU Assessment Sampling Event.

350

350

i z -
1,2,4-Trichlorobenzene 5.2E+6 370 400 390

U 350 U | 370 | U 1900 | U 1800 | U 1900 | U U 1800 f U | 380 | U U U 350 J U | 3% | U 390 § U 350 | U U 350 § U

1,2-Dichlorobenzene 337E+5* 370 | U 350 f U} 370 | U 1900 { U 1800 | U 1900 | U 400 | U 1800 { U | 380 | U 390 | U 350 { U 350 f U | 390 [ U 3901 U 350 | U 350 | U 350 1 U
1,2-Diphenylhydrazine 6.1E+3 370 | U 350 U | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 U | 380 | U 390 | U 350 { U 350 J U | 3% (U 390 { U 350 | U 350 | U 350 1 U
1,3-Dichlorobenzene 1.2E+4 370 | U 350 U | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 { U | 380 | U 390 | U 350 1 U 350 f U | 390 | U 390 { U 350 | U 350 j U 350 | U
1,4-Dichlorobenzene 3.2E+4 370 | U 350Ut 370 | U 1900 { U 1800 | U 1900 | U 400 | U 1800 { U | 380 | U 390 | U 350 { U 350 f U | 390 | U 391U 350 | U 350 1 U 350 | U
2,2"-oxybis(1-Chloropropane) NE 370 | U 350 1 U { 370 { U 1900 { U 1800 | U 1900 | U 400 { U 1800 { U | 380 | U 390 | U 350 1 U 350 f U | 390 | U 390 | U 350 { U 350 U 350 | U
2,4,5-Trichlorophenol . 6.1E+6 370 | U 350 U} 370 { U 1900 | U 1800 | U 1900 | U 400 | U 1800 f U | 380 | U 3% | U 350 { U 350 | U | 390} U 390 | U 350 | U 350 | U 350 | U
2,4,6-Trichlorophenol 4 AE+5 370 } U 350} U { 370} U 19500 | U 1800 | U 1900 | U 400 | U 1800 { U | 380 | U 390 | U 350 11U 350 { U | 390 | U 390 | U 350 | U 350 | U 350 | U
2,4-Dichlorophenol 1.8E+5 370 { U 350 U 370 { U 1900 | U 1800 | U 1900 | U 400.1 U 1800 f U | 380 | U 390 | U 350 § U 350 U | 390U 390 | U 350 j U 350 | U 350 | U
2 ,4-Dimethylphenol 1.2E+6* 370 | U 350 U | 370 { U 19500 | U 1800 | U 1900 | U 400 | U 1800 f U} 380 | U 390 | U 350 j U 350 f U | 390 U 390 | U 350 | U 350 j U 350 | U
2,4-Dinitrophenol 1.2E+5 740 | U 700 1 U | 740} U 3800 | U 3500 | U 3800 | U 790 | U 3500 { U 760 | U 780 | U 690 | U 700 | U | 780 j U 780 | U 700 { U 700 1 U 690 | U
2 4-Dinitrotoluene 1.2E+5 370 | U 350 U} 370 J U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 | U 350 U § 390 j U 390 | U 350 1 U 350 1 U 350 | U
2,6-Dinitrotoluene 6.1E+4* 370 | U 350 U | 370 } U 19500 | U 1800 | U 1900 | U 400 { U 1800 { U | 380 | U 390 | U 350 | U 350 U { 390 | U 390 | U 350 1 U 350 U 350 | U
2-Chloronaphthalene 3.9E+6* 370 | U 350 U | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U. | 380 j U 390 | U 350 | U 350 U | 3901 U 390 | U 350 | U 350 1 U 350 | U
4 2-Chlorophenol 6.4E+4* 370 | U 350 f U { 370 | U 1900 | U 1800 | U 1900 { U 400 | U 1800 f U | 380 { U 390 | U 350 | U 350 { U | 390 | U 390 | U 350 | U 350 1 U 350 | U
2-Methylnaphthalene NE - 370 § U 350 | U 76 1] 45000 | D | 54000 | D 25000 | D 13000 | D 35000 | D | 380 { U 390 | U 350 | U 350 | U | 390 | U 390 | U 350 | U 350 1 U 350 | U
2-Methylphenol 3.1E+6* 370 | U 350 fU | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 j U | 380 | U 390 | U 350 | U 350 | U 391U 390 | U 350 j U 350 1 U 350 | U
2-Nitroaniline . 3.7E+3* 370 | U 350U 370 1 U 19500 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 11U 350 U | 390U 390 | U 350 { U 350 1 U 350 | U
2-Nitrophenol NE 370 | U 350 fU | 370 | U 1900 | U 1800 § U 1900 | U 400 { U 1800 { U | 380 | U 390 | U 350 { U 350 U j 39 j U 390 | U 350 } U 350 § U 350 | U
3,3'-Dichlorobenzidine 1.1E+4 370 | U 350 fU | 370 U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 | U 350 | U | 390 | U 390 | U 350 | U 350 1 U 350 | U
3-Nitroaniline NE 370 | U 350 U | 370 U 1900 | U 1800 | U 1900 | U 400 | U 1800 U | 380 | U 390 | U 350 | U 350 U | 390 { U 39 | U 350 { U 350 { U 350 1'U
4,6-Dinitro-2-methylphenol NE 370 } U 350 U | 370 { U 1900 | U 1800 | U 1900 | U 400 | U 1800 J U | 380 | U 390 | U 350 | U 350 U | 390 { U 390 | U 350 { U 350 1 U 350 U
4-Bromophenyl-phenylether NE 370 | U 350 U | 370 | U 1900 | U 1800 | U 1500 | U 400 | U 1800 U | 380 | U 390 | U 350 U 350 U | 390 j U 3% | U 350 | U 350 { U 350 | U
4-Chloro-3-methylphenol NE 370 1 U 350 j U | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 f U | 380 | U 390 | U 350 1 U 350 f U 390 | U 390 | U 350 { U 350 | U 350 1 U
4-Chloroaniline 2 AE+5* 370 | U 350 fU | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 { U | 380 | U 390 | U 350 | U 350 U | 390 | U 390 | U 350 | U 350 | U 350 1 U
4-Chlorophenyl-phenylether NE 370 | U 350 fU | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 § U 350 | U | 390 | U 390 | U 350 | U 350 U 350 j U
4-Methylphenol 3.1E+5* 370 1 U 350 {U | 370 | U 1900 | U 1800 { U 1900 | U 400 1 U 1800 { U | 380 | U 390 | U 3501 U 350 | U | 390 (U 39 | U 350 | U 350 1 U 350 § U
4-Nitroaniline NE 370 1 U 350 | U | 370 | U 1500 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 | U 350 | U | 390 | U 390 | U 350 { U 350 j U 350 | U
4-Nitrophenol 4 9E+5* 370 | U 350 f U | 370 | U 19500 | U 1800 { U 1900 | U 400 | U 1800 { U | 380 | U 390 | U 350 | U 350 fU | 390 | U 390 | U 350 | U 350 | U 350 j U
Acenaphthene 2,800,000 [ 370 } U 350 J]U | 370 | U 1900 | U 1800 | U 1900 | U 400 { U 1800 | U | 380 1 U 390 | U 350 | U 350 | U | 390 | U 390 1 U 350 | U 350 | U 350 1 U
Acenaphthylene NE 370 } U 350 U | 370 { U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 j U 350 1 U 350 | U | 390 | U 39 | U 350 | U 350 { U 350 J U
Anthracene 1.6E+7 370 } U 350 U | 370 { U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 j U 350 | U | 390 { U 390 | U 350 | U 350 | U 350 | U
Benzidine 21 370 | U 350 fU | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 | U 350 fU | 390 | U 390 | U 350 | U 350 | U 350 | U
Benzo[a]anthracene 6.2E+3 370 | U 350 fU | 370 | U 1900 { U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 | U 350 f U | 390 | U 390 } U 350 | U 350 { U 350 | U
Benzo[a]pyrene 6.2E+2 370 1 U 350 | U | 370 { U 1900 | U 1800 { U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 | U 350 U | 390 | U 390 { U 350 | U 350 U 350 | U
Benzo[b]fluoranthene 6.2E+3 370 | U 350 U | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 { U 350 U | 390 | U 390 | U 350 | U 350 | U 350 1 U
Benzo[g,h,i]perylene NE 370 | U 350 f U | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 { U 390 | U 350 { U 350 f U | 390 | U 390 | U 350 1 U 350 1 U 350 { U
Benzo[k]fluoranthene 6.2E+4 370 | U 350 U | 370 | U 1900 | U 1800 { U 1900 | U 400 | U 1800 f U | 380 | U 39 | U 350 1 U 350 U | 390 | U 390 | U 350 1 U 350 | U 350 1 U
Benzoic acid 1.0E+8* 740 | U 700 f U | 740 | U 3800 | U 3500 | U 3800 { U 790 | U 3500 { U | 760 | U 780 | U 690 | U 700 f U | 780 | U 780 | U 700 | U 700 | U 690 | U
Benzyl alcohol 1.8E+7* 370 | U 350 f U | 370 | U 19500 | U 1800 { U 1900 | U 400 | U 1800 1 U | 380 | U 390 | U 350 | U 350 | U | 390 | U 390 | U 350 | U 350 1 U 350 { U
bis(2-Chloroethoxy)methane NE 370 | U 350 | U | 370 | U 1900 | U 1800 | U 1900 { U 400 | U 1800 § U 380 | U 390 | U 350 | U 350 f U | 390 | U 390 | U 350 | U 350 ] U 350 | U
bis(2-Chloroethyl)ether 4.4E+3 370 | U 350 U} 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 § U | 380 | U 390 | U 350 { U 350 U | 390 U 390 | U 350 | U 350 | U 350 { U
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bis(2-Ethythexyl)phthalate 6.0E+3 7711 350 | U 85| BJ 1900 | U 1800 | U 3400 | B 180 | BJ 1800 | U | 380 | U 390 | U 1600 | B 2200 | B 390 | U 4500 | B 4600 | B 1300 | B 76 | BJ
Butylbenzylphthalate 2 4E+5* 370 { U 350 1 U | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 U 350 | U 350 ] U39 ]1U 390 | U 350 | U 350 | U 350 | U
Carbazole 2A4AE+4* 370 1 U 350 U { 370 | U 1900 | U 1800 | U 1900 { U 400 | U 1800 | U | 380 | U 390 | U 350 | U 350 { U [ 390} U 390 | U 350 | U 350 j U 350 | U
Chrysene 6.1E+5 370 | U 350y U { 370 { U 1900 | U 1800 { U 1900 | U 400 { U 1800 | U | 380 | U 390 | U 350 | U 350 ] U f 391U 390 U 350 | U 350 { U 350 | U
Di-n-butylphthalate NE 280 | BJ | 430 | B 480 | B 1900 { U 540 | BJ 1000 | B} 400 | B 1800 U 360 | BJ | 570 | B 49 I B 520 | B 350 | BJ 1100 | B 890 | B 270 { BJ | 430 | B
Di-n-octylphthalate 1.2E+6* 370 | U 350 | U 370 | U 1900 | U 1800 { U 1900 | U 400 | U 1800 } U | 380 | U 39 t U 350 | U 350 f U39 |U 390 { U 350 | U 350 | U 350 1 U
Dibenz[a,h]anthracene 6.2E+2 370 | U 350U | 3701 U 1900 | U 1800 { U 1900 1 U 400 { U 1800 | U | 380 | U 390 t U 350 | U 350 | U 39| U 390 | U 350 | U 350 { U 350 | U
Dibenzofuran | 2.9E+5 370 | U 350 | U 370 | U 5500 6300 4700 2700 5100 380 | U 3901 U 350 | U 350 U [ 390{ U 390 { U 350 | U 350 { U 350 | U
Diethylphthalate 4.9E+7 370 { U 3501 U | 370 | U 1900 | U 1800 { U 1900 | U 400 | U 1800 | U | 380 f U 390 1+ U 350 | U 350 | U 3%0 | U 390 J U {. 350 | U 350 | U 350 | U
Dimethylphthalate 1.0E+8 370 | U 350 U | 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 { U 350 | U 350 U 390 | U 390 | U 350 | U 3501 U 350 | U
Fluoranthene | 2.3E+6 370 | U 350 f U { 370 | U 1900 | U 1800 | U 1900 { U 400 | U 1800 f U1 380U [ 390U 350 | U 350 J U { 390 | U 390 } U 350 | U 350 f U 350 { U
Fluorene 2.1E+6 370 | U 350 U 370 | U 5900 8700 7900 4000 6800 380 | U 390 § U 350 { U 350 U | 390 | U 390 | U 350 | U 350 1 U 350 | U
Hexachlorobenzene 3.0E+3 370 | U 350 ] U | 370 ] U 1900 | U 1800 | U 1900 { U 400 | U 1800 | U ] 380 | U 390 | U 350 | U 350 U § 39 | U 390 | U 350 | U 350 1 U 350 | U
Hexachlorobutadiene 1.2E+4 370 | U 350 | U | 370 | U 1900 | U 1800 | U 1900 { U 400 | U 1800 { U | 380 | U 390 | U 350 | U 350 U { 390 | U 390 | U 350 1 U 350 | U 350 1 U
Hexachlorocyclopentadiene 4.2E+5 370 | U 350 | U | 370 | U 1900 | U 1800 { U 1900 { U 400 | U 1800 { U | 380 | U 390 | U 35001 U 350 U} 390 | U 390 | U 350 | U 350 U 350 { U
Hexachloroethane . 6.1E+4 370 | U 3IsojfuU | 3 |U 1900 | U 1800 { U 1900 | U 400 | U 1800 U} 380 | U 390 | U 350 } U 350U | 390 | U 390 { U 350 | U 350 | U 350 ] U
Indeno(1,2,3-cd]pyrene | 6.2E+3 370 | U 350U | 370 |U 1900 | U 1800 { U 1900 | U 400 | U 1800 U | 380 | U 390 f U 350U 350jU|39]|U 390 | U 350 f U 350 U 350} U
Isophorone 5.1E+6 370 | U 350 | U | 370 { U 1900 } U 1800 { U 1900 | U 400 | U 1800 1 U | 380 | U 390 | U 350 | U 3501 U | 390} U 390 | U 350 | U 350 | U 350 | U
N-Nitroso-di-n-propylamine 70* 370 | U 350 f U { 370 | U 1900 | U 1800 { U 1900 | U 400 | U 1800 { U | 380 | U 390 | U 350 | U 350 U | 39010 | 3901U 350 | U 350 { U 350 { U
N-Nitrosodiphenylamine 9.9E+5 370 | U 350} U § 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 [ U 390 | U 350 [ U 350 ] U | 39 | U 390 { U 350 | U 350 { U 350 | U
Naphthalene 5.3E+4 370 { U 350 f U { 370 | U 7400 9400 4600 2600 6100 380 | U 390 | U 350 | U 350 Ul 39 | U 390 } U 350 | U 350 U 350 | U
Nitrobenzene 1.7E+4 370 | U 350 J Ui 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 1 U { 380 | U 390 | U 350 | U 350 ] U | 390 | U 390 | U 350 | U 350 f U 3501 U
Pentachlorophenol 3.0E+3* 370 | U 350 U | 370 | U 1900 | U 1800 | U 1900 | U 400 } U 1800 § U | 380 | U 390 | U 350 | U 350 U | 3901 U 390 | U 350 | U 350 { U 350 1 U
Phenanthrene 1.8E+6 370 | U 350 | U 130 | J 16000 19000 11000 5400 | D 15000 380 | U 390 | U 350 | U 350 U 390 ] U 390 | U 350 | U 350 | U 80 tJ
Phenol 3.7E+7 370 | U 350 | U 370 | U 1900 | U 1800 | U 1900 | U 400 | U 1800 | U | 380 | U 390 | U 350 | U 350l U | 3901 U 390 | U 350 | U 350 U 350 | U
Pyrene 1.8E+6 370 | U 350 | U 370 | U 470 | J 1200 | J 1900 | U 280 | J 530 |} 380 | U 39 | U 350 | U 350 ] U | 39 U 390 | U 350 | U 350 | U 350 | U
U Not detected at the indicated laboratory reporting limit.

J Detected below the laboratory reporting limit.

D Sample was diluted.

B Analyte was also detected in the sample blank.

* Not Established by New Mexico. Level given is from the EPA Region VI Human Health Specific Screening Levels.

> Not Established by New Mexico or EPA Region V1. Level given is from the EPA Region IX Preliminary Remediation Goals.

» Level is based on Total Xylenes (m,p, and o).

NE A screening level has not been established.
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Table D-2C.

SVOC Results from the November 2003 SWMU Assessment Sampling Event.

R‘;ﬁig

b e s e e il L 2 & SR e = : Sl W | L - : arlvaey A
1,2,4-Trichlorobenzene 5.2E+6 340 | U 400 | U 370 | U U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 | U U 360 | U | 360 1 U | 360 | U 340 fU | 39} U
1,2-Dichlorobenzene 337E+5* 340 |'U 400 | U 370 | U 360 | U 370 | U 420 { U 2000 | U 15000 | U 400 j U 391U 390 | U 380 | U 360 U 360U | 360 | U 340 U | 3901 U
1,2-Diphenylhydrazine 6.1E+3 340 | U 400 | U 370 | U 360 | U 370 | U 420 1 U 2000 | U 15000 | U 400 | U 3901 U 390 | U 380 | U 360 U 360 | U | 360 | U 340 U | 3901 U
1,3-Dichlorobenzene 1.2E+4 340 |.U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 1 U 390 | U 380 { U 360 f U 1 360 | U | 360 { U 340 U | 390 | U
1,4-Dichlorobenzene 3.2E+4 340 | U 400 | U 370 | U 360 | U 370 { U 420 | U 2000 { U 15000 | U 400 { U 390 | U 390 | U 380 { U 360 U | 3601 U | 360 | U 340 fU | 390 | U
2,2"-oxybis(1-Chloropropane) NE 340 | U 400 | U 370 | U 360 | U 370 t U 420 | U 2000 } U 15000 | U 400 | U 390 | U 390 1 U 380 { U 360 f U | 360 { U | 360 | U 340 U { 390 | U
2,4,5-Trichlorophenol - 6.1E+6 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 § U 15000 | U 400 | U 390 { U 390 | U 380 1 U 360 | U | 360 | U | 360 | U 340 | U } 390 [ U
2,4,6-Trichlorophenol 4.4E+5 340 | U 4001 U 370 { U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 3901 U 390 | U 380 | U 360 | U | 360 J U] 360 | U 340 U {390 | U
2,4-Dichlorophenol 1.8E+5 340 | U 400 § U 370 1 U 360 | U 370 | U 420 | U 2000 { U 15000 | U 400 | U 390 { U 390 | U 380 | U 360 | U J 360 ] U | 360 | U 340 fU | 390 | U
2,4-Dimethylphenol 1.2E+6* 340 1 U 400 | U 370 | U 360 | U 370 | U 420 1 U 2000 | U 15000 { U 400 | U 3901 U 390 | U 380 { U 360 | U | 360 | U | 360 | U 340 J U | 3901 U
2 4-Dinitrophenol 1.2E+5 680 | U 800 | U 740 | U 720 | U 730 | U 830 | U 4000 | U 30000 { U 790 { U 780 | U 780 { U 760 { U 720 f U | 720 { U | 720 { U 670 { U | 780 { U
2,4-Dinitrotoluene 1.2E+5 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 { U 380 { U 360 1 U | 360 ] U | 360 U 340 U | 390 | U
2,6-Dinitrotoluene 6.1E+4* 340 | U 400 | U 370 | U 360 | U 370 | U 420 1 U 2000 | U 15000 | U 400 | U 390 | U 390 | U 380 { U 360§ U | 360 U | 360 | U 340 f U | 390 | U
2-Chloronaphthalene 3.9E+6* 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 1 U 380 { U 360 f U | 360 { U | 360 | U 340 fU 1 390 | U
2-Chlorophenol 6.4E+4* 340 | U 400 | U 370 | U 360 | U 370 § U 420 | U 2000 | U 15000 | U 400 1 U 390 | U 390 | U 380 | U 360 | U | 360 j U { 360 | U 340 U 1 390 | U
2-Methylnaphthalene NE 340 | U 400 { U 370 | U 360 | U 370 | U 5700 59000 { D 420000 | D | 5000 3900 3200 380 | U 360 | U | 360 f U | 360 | U 340 {U | 390 | U
2-Methylphenol 3.1E+6* 340 | U 400 | U 370 { U 360 | U 370 | U 420 | U 2000 { U 15000 | U 400 | U 390 | U 390 | U 380 | U 360 | U] 360 U | 360 | U 340 fU | 390 | U
2-Nitroaniline 3.7E+3* 340 |'U 400 | U 370 1 U 360 | U 370 | U 420 | U 2000 { U 15000 | U 400 | U 390 { U 390 | U 380 | U 360 | U { 360 U | 360 | U 340 U | 390 | U
2-Nitrophenol NE 340 | U 400 ; U 370 1 U 360 1 U 370 | U 420 | U 2000 { U 15000 | U 400 | U 390 | U 390 | U 380 | U 360 | U | 360 | U | 360 | U 340 U | 390 | U
3,3"-Dichlorobenzidine 1.1E+4 340- | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 { U 400 | U 3% { U 390 | U 380 | U 360 | U | 360 U | 360 | U 340 | U {390 {U
3-Nitroaniline NE 340 | U 400 | U 370 | U 360 | U 370 | U 420 1 U 2000 | U 15000 | U 400 | U 3901 U 390 | U 380 { U 360 | U § 360 ] U | 360 | U 340 fU | 3901 U
4,6-Dinitro-2-methylphenol NE 340 ] U 400 ) U 370 | U 360 | U 370 | U 420 1 U 2000 | U 15000 | U 400 1 U 390 | U 360 | U 380 | U 360 J U § 360 ] U | 360 | U 340 U | 390} U
4-Bromophenyl-phenylether NE 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 | U 380 U 360 | U | 360 | U | 360 | U 340 U | 390 | U
4-Chloro-3-methylphenol NE 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 { U 380 { U 360 | U j 360 | Ul 360 | U 340 f U | 390 | U
4-Chloroaniline 2.4E+5* 340 1 U 400 [ U 370 | U 360 | U 370 | U 420 { U 2000 { U 15000 { U 400 | U 390 | U 390 U 380 { U 360 f U § 360 | U | 360 { U 340 U | 390 | U
4-Chlorophenyl-phenylether NE 340 [ U 400 { U 370 { U 360 | U 370 { U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 1 U 380 1 U 360 { U 1 360 | U | 360 | U 340 f U | 390 | U
4-Methylphenol 3.1E+5* 340 | U 400 [ U 370 | U 360 | U 370 § U 420 | U 2000 { U 15000 | U 400 | U 390 | U 390 1 U 380 | U 360 U 360 | U | 360§ U 340 f U | 390 | U
4-Nitroaniline NE 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 39 | U 380 | U 360 J U § 360 | U | 360 | U 340 { U | 390 | U
4-Nitrophenol 4.9E+5* 340 | U 400 | U 370 | U 360 | U 370 1 U 420 | U 2000 | U 15000 | U 400 1 U 390 | U 390 | U 380 | U 360 | U j 360 ] U | 360 { U 340 [U | 390 | U
Acenaphthene 2,800,000 | 340 | U 400 | U 370 1 U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 | U 380 | U 360 f U § 360 | U | 360U 340 U | 390 | U
Acenaphthylene NE 340 | U 400 | U 370 1 U 360 § U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 | U 380 | U 3601 U | 3601 U | 360 | U 340 1U | 390 | U
Anthracene 1.6E+7 340 1 U 400 | U 370 | U 360 | U 370 | U 420 1 U 2000 | U 15000 | U 400 | U 390 | U 390 | U 380 | U 360 U |1 360 | U | 360 | U 340 U {390 | U
Benzidine 21 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 1 U 380 | U 360 f U | 360 | U { 360 | U 340 U 1390 | U
Benzo[ajanthracene 6.2E+3 340 | U 400 | U 370 | U 360 | U 370 | U 420 { U 2000 | U 15000 | U 400 | U 390 | U 390 | U 380 | U 360 | U | 360 U | 360 | U 340 U | 390} U
Benzo[a]pyrene 6.2E+2 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 3% | U 390 { U 380 { U 360 U 360U | 360U 340 | U | 3901 U
Benzo[b]fluoranthene 6.2E+3 340 | U 400 | U 370 | U 360 | U 370 | U 420 { U, 2000 | U 15000 { U 400 | U 390 { U 390 { U 380 { U 360 | U | 360 | U | 360 | U 340 | U | 3901 U
Benzo[g,h,i]perylene NE 340 1 U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 { U 400 | U 390 { U 360 { U 380 | U 360 | U | 360 ] U | 360 | U 340 U | 390§ U
Benzo[k]fluoranthene 6.2E+4 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 1 U 390 | U 390 | U 380 { U 360 | U | 360 U | 360 | U 340 U | 390 | U
Benzoic acid 1.0E+8* 680 | U 800 | U 740 | U 720 | U 730 | U 830 | U 4000 { U 30000 | U 790 | U 780 | U 780 | U 760 { U 720U | 720} U | 720 | U 670 | U | 780 {1 U
Benzyl alcohol 1.8E+7* 340 | U 400 | U 370 | U 360 | U 370 1 U 420 | U 2000 | U 15000 | U 400 1 U 3901 U 390 | U 380 | U 360 |U | 360 | U | 360 | U 340 f U | 3901 U
bis(2-Chloroethoxy)methane NE 340 | U 400 | U 70| U 360 U 370 { U 420 | U 2000 | U 15000 | U 400 | U 390 1 U 390 | U 380 | U 360 | U | 360U | 360 | U 340 fU | 390 | U
bis(2-Chloroethyl)ether 4.4E+3 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 { U 15000 | U 400 | U 3901 U 390 | U 380 | U 360 | U | 360 U | 360 | U 340 f U | 390} U
bis(2-Ethylhexyl)phthalate 6.0E+3 340 | U 400 [ U 75 | BJ 80 | B} | 370 | U 130 | BJ 2000 | U 15000 | U 110 | B} 390 | U 110 | BJ | 2500 | B 4600 | B | 360 | U 90 | BJ | 3300 | B | 390 | U
Butylbenzylphthalate 2 AE+5* 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U 15000 | U 400 | U 390 | U 390 | U 380 { U 360 | U | 360 1 U | 360 | U 340 fU | 390} U
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Carbazole 2.4E+4* 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U U 400 | U 390 1 U 390 | U 380 | U 360 Ut 360 ] U | 360 | U 340 | U | 390 | U
Chrysene 6.1E+5 340 | U 400 | U 370 | U 360 | U 370 | U 420 { U 2000 | U U 400 | U 390 | U 390 | U 380 { U 360 f Ut 360 U | 360 | U 30 | U1 3901 U
Di-n-butylphthalate NE 120 { B) { 350 | BJ | 220 [ B | 450 | B 340 | BJ 280 | BJ 770 | BJ U 580 | B 510{ B 680 | B 370 | BJ 610 | B} 720 | B 100 | BJ 690 | B | 610 | B
Di-n-octylphthalate 1.2E+6* 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U U 400 | U 390 1 U 390 | U 380 | U 360 L U { 3601 U | 360 | U 30 J U1 3901 U
Dibenz[a,h]anthracene 6.2E+2 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U U 400 | U 390 | U 390 | U 380 { U 360 U 360 ] U 360 | U 340 | U 1 3901 U
Dibenzofuran 2.9E+5 340 { U 400 | U 370 | U 360 | U 370 { U 2000 12000 1000 840 630 380 § U 360 ] Ut 360 j U | 360 | U 340 ) U | 390 | U
Diethylphthalate 4 9E+7 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U U 400 | U 390 | U 390 | U 380 } U 360 | U} 360 ] U | 360 | U 30 ] U { 390 | U
Dimethylphthalate 1.0E+8 340 | U 400 |} U 370 | U 360 | U 370 | U 420 | U 2000 | U U 400 | U 390 1 U 390 | U 380 § U 360 | Ut 360 ] U 360 ] U 340 f U | 390 | U
Fluoranthene 2.3E+6 340 | U 400 | U 370 | U 360 | U 370 | U 420 { U 2000 | U U 400 | U 390 1 U 390 | U 380 j U 360 ] U | 360§ U 360 | U 340 U | 390 | U
Fluorene 2.1E+6 340 | U 400 | U 370 | U 360 | U 370 { U 2800 17000 1200 960 740 380 { U 360 | U 360 | U 360 { U 340 f U | 3901 U
Hexachlorobenzene 3.0E+3 340 | U 400 | U 370 | U 360 | U 370 { U 420 | U 2000 | U U 400 | U 390 1 U 390 | U 380 | U 360 | U | 360 ] U | 360 } U 340 f U | 390 U
Hexachlorobutadiene 1.2E+4 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U U 400 | U 30U | 39| U 380 { U 360 | U | 360 | U | 360 | U 340 | U | 390 U
Hexachlorocyclopentadiene 4.2E+45 340 | U 400 } U 370 { U 360 1 U 370 } U 4201 U 2000 | U U 400 | U. 390 1 U 390 | U 380 | U 360 | U} 360 U 360 | U 340 1 U | 390 | U
Hexachloroethane 6.1E+4 340 | U 400 | U 370 { U | 360 | U 370 | U 420 t U 2000 | U U 400 | U 390 | U 390 | U 380 | U 360 | U] 360 | U} 360 | U 340 | U | 390 | U
Indeno[1,2,3cd]pyrene 6.2E+3 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U U 400 | U 390 1 U 390 | U 380 | U 360 |l U | 360 | U | 360 | U 340 | U } 390 | U
Isophorone 5.1E+6 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000 | U U 400 | U 390 | U 390 | U 3801 U 360 | U | 360 | U | 360 | U 340 | U | 390 | U
N-Nitroso-di-n-propylamine 70* 340 | U 400 | U 370 { U 360 | U 370 | U 420 | U 2000 | U U 400 | U 3901 U 390 | U 380 j U 360 j U | 360 | U | 360 | U 340 | U} 390 | U
N-Nitrosodiphenylamine 9.9E+5 340 | U 400 | U 370 | U 360 | U 370 | U 420 | U 2000, U U 400 | U 390 1 U 390 | U 380 | U 360 f U} 360 | U | 360 | U 340 | U { 390 U
Naphthalene 5.3E+4 340 1 U 400 | U 370 | U 360 | U 370 | U 850 13000 510 : 430 520 380 | U 360 | U | 360 | U | 360 | U 340 f U | 390 { U
Nitrobenzene 1.7E+4 340 | U 400 | U 370 | U 360 | U 370 | U 420 } U 2000 | U U 400 { U 390 | U 390 | U 380 | U 360 U 360 f U | 360 ] U 340 ] U 390 | U
Pentachlorophenol 3.0E+3* 340 { U 400 | U 370 t U 360 | U 370 | U 420 | U 2000 | U U 400 | U. 390 U| 3% |U 380 | U 360 f U | 360 { U j 360 | U 340 | U | 390 | U
Phenanthrene 1.8E+6 340 | U 400 | U 100 | J 360 | U 370 | U 2800 23000 2700 2100 1400 380 { U 360 { U | 360 § U 75117 340 ] U F 390 | U
Phenol | 3.7E+7 340 | U | 4001 U 370 } U 360 | U 370 | U 420 | U 2000 | U U 400 { U 390 | U 390 | U 380 | U 360 ] Uj 3601 U| 360 | U 340 | U} 390 | U
Pyrene 1.8E+6 340 U 400 | U 370 | U 360 | U 370 | U 420 1 U 970 § J J 140 §{ J 390 { U 390 | U 380 | U 360 Ut 360 | U 360 [ U 340 U {390 | U

U Not detected at the indicated laboratory reporting limit.

] Detected below the laboratory reporting limit.

D Sample was diluted.

B Analyte was also detected in the sample blank.

* Not Established by New Mexico. Level given is from the EPA Region VI Human Health Specific Screening Levels.

hd Not Established by New Mexico or EPA Region VI. Level given is from the EPA Region IX Preliminary Remediation Goals.

n Level is based on Total Xylenes (m,p, and o).

NE A screening level has not been established.
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Table F-1. TPH (ppm) Detections Compared to Sample Collection Depth Interval.

Depth Interval |

bes

1-2

i §B-002

~TPH

1,004191t

SB-001
" TPH
1,002,631t

2-3

3.4

45

5-6

6-7

59

ND

7-8

ND

8-9

ND

9-10

14,000

6.1

10-11

ND

27

27

11-12

12-13

13-14

14-15

ND

1.4

8.4

15-16

16-17

17-18

11,000

ND

18-19

19-20

11,000

24

20-21

ND

ND

ND

ND

ND

ND

21-22

22-23

23-24

24-25

17,000

25-26

26-27

27-28

ND

28-29

29-30

21,000

3.6

30-31

ND

ND

ND

ND

ND

ND

31-32

32-33

33-34

34-35

16,000

4.5

35-36

36-37

37-38

38-39

39-40

14,000

ND

37

ND

40-41

ND

ND

53

ND

53

41-42

42-43

43-44

44-45

21,000

5,200

0.8

45-46

16-47

47-48

48-49

49-50

ND

10,000

ND

50-51

ND

37

ND

ND

37

51-52

52-53

53-54

30,000

54-55

24,000

21,000

27

55-56

56-57

57-58

20,000

58-59

59-60

10,000

11,000

20,000

ND

5,000

20,000

26,000

ND

60-61

ND

61-62

120,000

120,000

62-63

1,400

1,400

63-64

26,000

38,000

64-65

49,000

12,000

180

65-66

66-67

110,000

110,000

67-68

170

70,000

6,800

68-69

ND

69-70

420

1,000

39

23

1,000

160

70-71

3,000

630

630

ND

71-72

72-73

73-74

3,400

74-75

ND

56

ND

75-76

76-77

77-78

100

78-79

76

ND

79-80

2.2

ND

ND

ND

80-81

ND

81-82

82-83

83-84

84-85

ND

ND

ND

ND

ND

27

85-86

86-87

140

87-88

83-89

ND

89-90

ND

ND

ND

ND

ND

90-91

91-92

ND

92-93

33

93-94

94-95

ND

ND

95-96

ND

96-97

ND

97-98

ND

ND

ND

98-99

ND

99-100

ND

ND

ND

100-101

101-102

102-103

103-104

ND

ND

ND

104-105

105-106

106-107

108-109

ND

ND

ND




' ‘El‘e‘\?t'ition» )

o

1004

Gnd Sfc

TPH

1 1004191

SB-001
TPH
1,002.63 ft

Gnd Sfc

1003

Gnd Sfc

1002

Gnd Sfe

1001

ND

Gnd Sfc

1000

Gnd Sfc

Gnd Sfc

Gnd Sfe

Gnd Sfc

999

Gnd Sfc

Gnd Sfc

998

997

ND

ND

996

995

994

993

59

992

ND

ND

991

14,000

990

6.1

989

988

27

27

987

986

ND

985

ND

ND

84

984

983

11,000

982

ND

981

11,000

980

24

979

ND

ND

978

ND

ND

971

976

17,000

ND

975

ND

974

973

972

ND

971

21,000

970

3.6

969

ND

ND

968

ND

ND

967

966

16,000

965

ND

4.5

13

964

ND

963

962

ND

961

14,000

960

ND

3.7

959

ND

958

53

53

957

956

ND

21,000

955

5,200

0.8

954

ND

953

952

ND

951

10,000

950

949

ND

ND

948

37

37

947

946

10,000

24,000

30,000

945

21,000

27

544

ND

943

942

ND

26,000

20,000

941

11,000

940

ND

5,000

26,000

939

20,000

20,000

938

937

120,000

120,000

110,000

936

110,000

49,000

1,400

38,000

1,400

935

170

12,000

180

934

933

ND

932

8,400

70,000

6,800

932

420

ND

930

3,000

ND

39

23

160

929

1,000

1,000

ND

928

100

630

630

927

926

925

ND

56

ND

924

76

923

922

921

ND

2.2

920

ND

919

ND

ND

ND

918

ND

27

917

140

916

ND

915

ND

914

ND

ND

ND

913

33

912

ND

911

910

ND

ND

909

ND

ND

908

ND

ND

ND

907

906

905

ND

904

ND

ND

903

ND

ND

902

ND

901

ND

ND

900

ND

899

898

ND

897

896

895

ND

ND

895

893

892

891

ND

ND

Gnd Sfc
ND

Ground Surface.
Not Detected.
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RISK-BASED DECISION MAKING SOl

FOR PETROLEUM RELEASES AT UNDERGROUN
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Tier 1 Report Forms

Risk-Based Decision
Making For Petroleum
Releases At
Underground Storage

Tank Sites
In New Mexico

SITE NAME:| Laiinch Complex 38

SITE LOCATION:!| Nike Avenue .

SITEID:| Lc3s -+ -

FACILITY ID:| White Sands Missile Range.

SUBMITTAL DATE:| March 31, 2004

PREPARED BY:| Neil V. Maimer

REVIEWED BY:




NEW MEXICO RBDM TIER 1 REPORT

1. Executive surnmary.
2. Site conceptual exposure scenario.
3. Justification for pathways complete and incomplete.

Residential (child and adulf).

Commercial worker.

Construction worker.
4. Comparison nf Tier | RBSIL.s with representative site concentrations.

On-site receptors.

Resident (child and adult).

Commercial worker.

Construction worker.

Off-site receptors.

Resident (child and adult). O

Commercial worker. | }

Construction worker. O
5. Ticr 1 groundwater protection - no p‘ctition for variance to WQCC standards required.
6. Tier 1 groundwater protection - petition for variance to WQCC standards required. O
7. Ticr 1 applicable target levels for various media.
8. Tier 1 conclusions and recommendations.
9. References and protocol. 0




NEW MEXICO RBDM TIER 1 REPORT

All maps submitted to NMED must include a har scale, legend. north arrow, Inratinn of all known soil borings and
monitoring wells, and date of map, where appropriate.

[ Check the box against the item, if the item is included.

Maps 1-6 are part of 14 Day Report and maps 7-10 are part of Investigation Report. Update and resubmit as

appropriate.
. . 0
Note: Maps may be combined, as appropriate.

1. Tapographic map.

2. Site map with UST system location(s), including tank ID number(s). il

3 . Site map with utility locations. V O

4. Land use map (radius of 1,000 feet). O

s. Receptor survey map: with detailed land use in the vicinity of the site (at least 1,000 feet in the downgradient = [_]
direction ard one property deep on all other sides including across the street).

6. Area map with water use well locations: within one mile radius of the site (the wells on the map must be 0
labeled). Maps must also indicote the location of surface water drains including but not limited to strcams,
lakes and well head protection areas, within a 500 foot radius of the site.

7. NAPL thickness contour map. O

8. Area geologic map. 0

9. Groundwater gradient map: contoured map with the predominant flow direction from the most recent gauging [ ]
cvent (add additional maps if the flow dircction fluctuaics).

10.  Soil and groundwater concentration contour maps showing boring and well locations and concentrations in ]
each: for benzene, MTBE, total BTEX, and Total PAHs from the most recent sampling event.

11.  Map identifying the location of data points used to calculate representative soil concentrations protective of O
groundwater.

12.  Map identifying POE(s) and POC(s): for both current and future conditions. O

ADDITIONAL MAPS:




TIER 1 REPORT

Aattachments 1and 2 are part of 14 Day Report and attchments 3-7 erc part of Investigation Report. Update and
resubmit as appropriate.

1. Most recent UST system test results. O
2. Vapor screening results for utilities. |

3. Estimation of NAPL present: Estimated thickness vs measured thickness of NAPL. Include calculationbrief  []

for estimated thickness.

4. Monitoring well construction diagram. I}

5. Representative soil boring logs: cross-section(s) showing the stratigraphy of the site and the extent of 0O
contamination.

6. Historical groundwater monitoring data for all the monitoring wells. Include any data collected from O
temporary wells or borings.

7. Contaminant concentration and depth to gronndwater vs. time graphs for wells with four or more sampling O
events.

8. Description of the logic used in the selection of data for calculation of representative site concentrations. foron []

site and off-site media. Provide raw data selected and representative concentrations.

9. Justification for the selection of POE(8), POC(s), and groundwater standards (MCLs vs. WQCC standards). O

ADDITIONAL ATTACHMENTS:
A Laboratory analytical ':eport(é)not previously submitted to the’ pattment. -




* |NEw MEXICO RBDM TIER 1 REPORT FORM NO. 1

I SITE ID: LC-38 I FACILITY ID: White Sands Missile Range 1

) = =

I SUBMITTAL DATE: 31-Mar-04 | PREPARED BY: Neil V. Maimer |

Facility namne:
Facility address:
Status of UST system: O Active Inactive
Ground surface condition: ) - . o A
Estimated volume and type of product(s) released: 31.000gnllom of Diesel #2
Has any vapor impacts been idenﬁ!ied? No [ On-site ] offsite
If yes (check all that apply): O Utility corridor O S::: :r:‘::e - 0O :;t:l(:\;o"s:rface
Is soil contaminated? O wNe On.site [ oft-site
Is there any contaminant-saturated soil? No [J On-site [ Offsite
Is groundwater contaminated? No [J On-site O offsite
Has the source of release been identified? Yes O No Lo
Has NAPL ever been detected? I Yes No
Waus NAPL removed? [ Yes No
Was NAPL detected in the most recent sarapling event? O Yes No
Has surface water been contaminated by the release? [ ves No [ Uknown O Suspected o
Shallowest depth to groundwater (ft bgs.): 232.57 . : :
Average depth to groundwater (ft bgs.): 235.78 _ .
Has a drinking water supply well been contaminated by this release? O ves No [J Unknown [0 Suspected
If yes {3 Drinking [ Imigation ] Other
O No further a.ction under tier 1 -
O Compliance monitoring
O Remediate to tier | RBSLs and WQCC standards to achieve no further action
(| Perform interim remedial action and then re-evaluate
a Perform tier 2 evaluation
O Petition WQCC for approval of altemnative groundwater standards




NEW MEXICO RRDM TIER 1 REPORT

SITE ID: LC-38 FACILITY ID: White Sands Missile Range
SUBMITTAL DATE: 31-Mar-04 PREPARED BY: Neil V. Maimer

e e T R o
e T e it

T e

it

CONTAMINATE PATHWAYS/TRANSPORT EXPOSURE
DMEDIA MECHANISMS ROUTES POTENTIAL RECEPTORS
[ CURRENT LAND USE | | FUTURE LAND USE |
i I v l v
| owsme | | ofrsme | | onste | |  omsmE |
{ i I 1
v ¥ 3 v [ v ¥ 4 +
e § 'g
EE 183 EAE g
gl 38
AEREAl 5:=§aza: AHHE
EIE p : SERE: 5 §
a1
S1&]8 & 518 % { S g 13 5
[  Inbalotion (indoors) NA | NA | N2l NA NAJ NAJ NA| NA NA | NAENA| NA NA | NA| NA | NA
|Air\’apors ;
L Inhalation (Outdoors) NA | NAf NA| NA NA | NA| NA | NA NA{ NA{NA| NA NA | NA[ NA | NA
; Wind Ercsion/Dispersion/ Inhalation (vapors & pasticulates) and l ' [ l [ [
[Surrwulson H iation/Vaper Migrat | Contat and 1 NA!NAINA[ c I NA NAFJAI NAl NAINA[NA| ¢ NA | NA| NA | NA
Inhalation (indoors) NA | NA | NA | NA NA | NA | A | NA clcflcifna NA | NA | Na | NA
lSuhsur.’auSoih HVchﬁliuﬁerWMimﬁm }—-E Inhalstion (Qutdoots) Nal Na{wNa| C© NA } NA | NA { NA NA|NA{NA| C NA | NA{ NA | NA
Dermal Contact and Ingestion KA | Ma | NA| C NA | NA | NA | NA NA{NA|Na| C NA | NA| NA | NA
L J'—'E: Inhulation (Indoors) NA | NA | NA| NA NA| NA| NA | NA NA| NA|NA| NA NA | NA| NA | NA
Volatilization/Vapor Mi
If : Inhalation (Outdoara) NA | NA | NA| NA NA D NA| NA| NA NA [ NA | NA | NA NA{ NA{ NA | NA
Drinking Water i————' ngestion NA | NA| NA{ NA NA [ NA] NA| NA NA | NA f NA { NA NA| NA| NA | NA
YES No
Cantaninant-satorated acil present? [}
Nonaqieous phase liquid present? O Indicates potentially completed pathways
Utilicies Threatencd ? O NA  Not applcable as per the NMED policy
Surfhee Warers within 2 500 foot radius? O For consruction worker, vo distinction is made between the surficial and subsurface soils,
Reologieal Receptors? D
Leaching to groundwater® D




NEW MEXICO RBDM

TIER 1 REPORT

FACILITY ID: White Sands Missile Range

FORM NO. 3-RhSlDLN'l

SITEID: LC-38

SUBMITTAL DATE: 31-Mar-04

PREPARED BY: Nell V. Maimer

l G .
CURRENT CONDITIONS FUTURE CONDITIONS
ROUTES OF EXPOSURE
o & JUSTIFICATION o JUSTIFICATION
SURFICIAL SOIL
Ingestion, outdoor inhalation of vapors and particulate matter, NC Site is aminuctlve fuel storage tarik clased from the general|.” NC Closed to public. - Eocated on WSMR whose mission is support
and dcrm,al contact ’ public. “of ni'i.\';iig Jevelopment anl test programs.
SUBSURFACE SOIL
Indoor inhalation of vapors (only when depth to contamination NC Site is an Inactive fuel atarage tani closed from the general c Assuming a typical construction depih of 13 feet, possible vapor
is less than 15 ft bgs) apo  publle. ‘migration if directly over source ared,
GROUNDWATER
Indoor inhalation of vapors (only when depth to groundwater is NC | Sheisaninactive Sfuel storage tant closed from the geneml - NC Glosed to public. Located ois WSMR whose mission is support
) | public - of mu'.s 'levdopmcnt and test prograwms,
less than 15 f bgs) oo
" NC |TDS contel;t.af more thun 8000 miligrams per lter (ng/L). | NC, |TDS.conteut af more than 8,000 milhgrams‘ per liter (mg/L). No

Ingestion (only when groundwater is used, from an impacted o2
site well, for drinking )

(Vo potable graundnmer or, cgrlwlwrul supply wells lacaied
) wdltm a 10-mi radius, .

ERIGASET
b 8

il I i

o ile grarmrlwater or. agrlculmral supply wells Iauu'ed wrtldn a
) i L

m u

i

SURFICIAL SOIL
. . . NC Soll contaminadon confined'to site. No: raszdemal offsite NC | Soll contamination confined to site. No residendal om'ite
:ﬁe]s)tlon, C])étd::;rc:nhalanm of Vapors and Particulate Mattcr, receptors within 10 mile radius. o rzceptars mthin 1 0 smile radius.
0 .
SUBSURFACE SOIL
Indoor inhalation of vapors {only when depth to contamination NC | Soll contamination confined to site, Na residential offsite NC Soil contamination confined to site. No residential offsite
is Tess than 1S ftbgs) * recéptors mtkin al 0 mle radius. ’ receplors within a 1 0wdle radlus,
GROUNDWATER
Indoor inhalation of vapors only when depth to groundwater is NC " Depth to groundiviiter is over 220 Jeet bgs. Recent sampling] NC |- Conddions de.v‘cnbad under ”currert conddians “aie expected
less than 15 ft bgs) ' * Indicates no dlesel caluamlnaﬁom ) 2 : 7
NC - NC 'to be impacted. WSMR will

Ingestion (only when groundwater is uszd, from an impacted o]
site well, for drinking )

No qusite wells are lmpacied.;

wialntain admlnl.strarlve eontrol nra'tlw range; ‘site boundaries

“will remiain some as current.

NOTE:
* C : Complete Pathway, NC : Not Complete

Page I of




NEW MEXICO RBDM
SITEID: LC-38

TIER 1 REPORT

FACILITY ID: White Sauds Missile Range

———

SUBMITTAL DATE: 31-Mar-04

PREPARED BY: NellV Malmer

KRR

well, for drinking )
oporoma

Y «}\
§ |ulllfﬁ

| kbl A it il
CURRENT CONDITIONS FUTURE CONDITIONS
ROUTES O POSURE
OUTES OF EXPOS < JUSTIFICATION A JUSTIFICATION
SURFICIAL SOIL
. . . . NC &ite is un Inactive fue storage tank. daud from the general NC Closed to gublic., Located on WSMR whose mission is supportof
ang;nlon, ciz‘t;(tluor inhalation of vapors and particulate matter, and public. nissile developient and test prograras.
al con
SUBSURFACE SOIL
. . T NC Site is an Inactive fuel storage tank closed from the general C Assuming 1 {ypical construciion depth of 15 feet, possible vapor
:;:no:rsu;lh;lgast)xon of vapors (only when depth to contamination is less public. igration ifdivectly over source area.
GROUNDWATER
Indoor inhalation of vapors (only when depth to groundwater is less NC | Site is an inactive fitel mrage tonk closcdfrom the genefai 1 NC Closed to pubilic. Lgvated on WSMR whise mission is suppartof
than 15 ft bgs) ' . publle . ] missile deyels .'.""""”‘”‘r'-a :
: : : : NC . TDS content of more tlxan 8 006 rn?ﬂtgranu per liter (mg/L)ﬁ T .NC -|IDS. content of hore han 8,000 milligrams per.fiter (ug/L). Neo
In; ly whi dwate fr ted on-site 4 :
gestion (only whea groundwater is used, from an impacted on-s) _ |No potable gmundwawr or ugrlcultmzl supp.(v wclls located orable, growldwater or.agricultural supply wells located withir a 10-
14, i radins. .

R

SURFICIAL SOIL
Ingestion, Outdoor Inhalation of Vapors and Particulate Matter, and NC Soil contamination confined to site. No residentinl offsite NC Sait comammadon confined tv site. No residential offsite
Degrmal C’ontact po i receptors within 10, mile radius. receptors within, 10 mlle radius.
SUBSURFACE SOIL
. , I NC | Soil contaniination cenfined to site. No resilentinl ¢ffse. | - NC | Soilf consunintion confined to site. No residential offsite
:;:nod‘;r;;h;la t)m" of vapors (only when depth to contamination isless * receptors within 10 mile radins, - ’ o | receptors within 10. ‘mile radius.” :
) e . ‘
GROUNDWATER
I inhalati Iy when d to ter is 1 NC " Deptle 10, groundwam 15 over 220 feet bgs.. Jlacem sampling NC Conditionsdgscribed under "curremi conditions” are expecied to
t:::irsll;t b at)lon of vapors (only when depth to groundwa = indicates no- ‘contamination. . : be mauxtaued in the, ﬁmrc. WSMR wifl maintain administratve
85 i control of ihe site.ad infinitum.
Ingest h d ; d : ted off-site | € No off-slic wells are bnp:aaed.. NC | No offsitewells are oxpocted.to be impacted, WSMR will
‘:f;s f::d(roi;ll:)i'n“ )en groundwater is used, from an impac o ’ ’ " wainwain aiministrativi control over the range, site howndaries
: £ __will remain same.as curvent.

NOTE:
* C : Complete Pathway, NC : Not Complete

Page 2 of




FCORM J\O 3 CONSTRUC HOJ\ \\ORI\ER

NEW MEXICO RBDM TIER 1 REPORT

FACILITY ID: White Sands Missile Range
PREPARED BY: Nell V. Mauner

T m;(m PR ELLINES AT AR i T AT
5 “}n ﬁﬁ} mﬂl‘,a{; i 7'5“;" b bwwﬂ;mﬂ: :EFL s Measad U b B 1”!& ’Jm ti” le !
CURRENT CONDITIONS FUTURE CONDITIONS
ROUTES OF EXPOSURE
< JUSTIFICATION oy JUSTIFICATION
NC* NC*
SOIL WITHIN THE TYPICAL CONSTRUCTION DEPTH
Ingestion, outdeor inhalation of vapors and pamaulatc matter, ind ¢ ) f:;::_uzifﬂifzﬁf? tlc't,w’-f tfég;l:!rziffsz: )Z)sslb‘le ¢ , iﬁ:?;zgstﬁg;s? l,m.w’f dq:;:n::ﬁff u‘" gosslble
dermal contact : AR R
GROUNDWATER

NC | Depth to groundwater Is over 22¢ feet bgs: R«cent sampling NC Depth togroundwater Is. over 220 feet bgs. Recent sampling
indicates no canan, th indicates no. contamination.

Outdoor inhalation of vapors

ST RO T, o Ty S mumnq;w (RS ~.;'..:!-»,u.‘1. g T gu ks !”I m STESRSRT
I‘Hh;lvﬁ‘imkﬂﬂﬁ -- mmﬁ % "M“ﬁ‘ %ﬁl&gﬂéﬂ '!g}m.lu[:;gmmv b i u Wﬁt%imééﬂx i "'g gl " i h’qgiwfﬁw
SOIL WITHIN THE TYPICAL CONSTRUCTION DEPTH
Ingestion, Outdoor Inhalation of Vapors and Particulate Matter, NC Source uot Io'chze_d offsite. . ’ NC ' | Saurce not located offsite.
and Dermal Contact
GROUNDWATER
- NC Source got located offsite. B o ’ -, NC Sonrce mot lacated offsite.
Outdoor inhalaton of vapors . . . i R B T

NOTE:

* C : Complete Pathway, NC : Not Complete
No distinction 1s made between surficial soil and subsurface sol for a construction wotker within the zone of cotistruction since

subsurface soil may be brought to the surface during construction/excavation sctivities.

Page 3 of




NEW MEXICO REDM

TIER 1 REPORT

SITE ID: LC-38

FACILITY ID: White Sands Missile Range

SUBMITTAL DATE:

31-Mar-04
il HiiChi

A T e AR T s
(ONIPARISO ng
i q I R Wil

SUB-SURFACE 8OIL

SURFICIAL SOIL
Ingestion, inhalation.and dermal contact Tidoor inbalation of vapors Indoor inhalatioz of vapors [ngestion ;"E "h‘i Bk
CONTAMINANTS i ndg‘ i
OF Represertative RBSLs EfExcoeds Represeative RESLs E/Exceels Represenative RESLs E/Exceods Concentration E/Excesds
CONCERN concentziion or conceatation or concentration or s the zp MCL or
(mehe] mghgl NE/Not Exceecs P [mgkgl NE/Not Exceeds fgl) e NENot Exceeds (kglL) g/t NENot Exceads

DRGANICS

Benzene 6652 2.07E-02 E

Toluene 153057 1.BBE+00 E

Ethylbenzene 122663 3.695+01  >RES E

Xylenes (Total) 150205 2.59E+00 E

Ethylene Dibromide (EDB A N 8.218-03

1,2-Dichioroethane (EDC) N 214802

MTBE N LO7E+01
POLYCYCLIC AROMATIC HYDROCARBONS

Accnaphthene 558520 2.57E+03 >RES E

Anthracene NA [.91E+05  >RES

Benzo(a)anthracene N/A 141E+04  >RES

Benzo(a)pyrene NA 1.725+06 >RES

Benzo(b)fluoranthene ! NA- 3.29E+03  >RES

Benzo(k)fluoranthene N/A 4396405 >RES

Chrysene Nia 1.14E405  >RES

Dibenz(a-h)anthracene N/A 640E+06  >RES

Fluoranthene - N/A 231E+05  >RES

Fluoxc:e— 225288 | 7638403  >RES NE

Total Naphthal 430,36 3.45E+01 >RES E

Ph ene 249682, 4.63E+03  >RES NE

Pyreae 597037 3.89E+05 >RES NE
METALS

Lead I l il [ |

NOTE: Page ] of
Enter the representative conceniration and indcate. Rerresenmative concentration is Sail: Tofuone; 1530.57
N/A: Not applicable Groundiviter: ’

>RES: Calculaled RBSLs exceeded residual soilsaturation level

Sed

water

>80L: Caleulued RBSLs
This parath lustion is

pure

ically afler the user has completed Report Formn No3 and enlered die representative concentration on this fonm for complte pathways.




NEW MEXICO RBDM

TIER 1 REPORT

SITE ID: LC-38

FACILITY ID: White Sands Missile Range

SUBMITTAL DATE: 31-Mar-04

BERIRLL

LY BIBR 13 '[:'..';.lm.‘u;ul i) i
SOnoRTTER Fe s

o HH A SO ‘.~3.hhl-lxm|lh«llﬁué

L B f dnsdnaint

PREPAREDBY: Neil V. Maimer

HERESIDENTICEED
K1 um»m» n ul i

IO .,;wﬁmmmu{ G HTN
pii ; F‘u mnmﬁl

el

GROUNDWATER

CONTAMINANTS

SUB-SURFACE SOIL

i
R G

)

Ingestion

OF Representative
CONCERN

RBSLs
concantration or

[me/kg} [mz/ke]

NE/Not Bxceeds

NEMNot Liceeds

Concentratian
at the tap
28]

MCL
Gr-28]

ORGANICS

Benzene

Toluene

Ethylt
|Et

Xylenes (Total)

Ethylene Dibromide (EDB)

1.2-Dichl thane (EDC)

MTBE

POLYCYCLIC AROMATIC HYDROCARBONS

A £ cr

Li p

Anthracene

Benzo(a)anthracene

Benzo(ajpyrene

th

Benzo(b)flu ene

Benzo(k)Ruoranthene

Chrysene

Dibenz{a-hjanthracene

Fluoranthene

Fluorene

Total Naphthal

B 1

Pyrene
METALS

Lead 1

|

I

NOTE:
Enter the representalive concentration and hdicate.
N/A: Notapplicable
>RES: Calculaied RBSLs d yesidual geil feve.
>§OL: Cakulued RBSLs exceeded pure componend water solubility.

Representalive concentrution is:

Soil:

Puage 2 of

Froundwiter:

This compantive evaluation is performed autonstically after theuser has completed Report Farm No.3 and entored the representative concentration on this form for complete pahwiys,




NEW MEXICO RBIM TIER | REPORT
SITE ID: LC-38
] MPARISON G RS ITERI PR ERE AT i e e i
SURFICIAL SOIL SUB-SURFACE SDIL GROUNDWATER
i TR T
Ingestion, halation,and Dermal Contact Indoor inhatation of vapars infulatisn of vupors HIRHEHY Ingestion
itk G ij‘]] g
CONTAMINANTS ! R R
oF Represestarive RBSLs E/Exceed: Reproeatative RBSLs : E/Exceeds Representative RBSLs Erceds Cowcentration
CONCERN conceatration or concsniration i or cancentration or o U tap MCL or
t B y
[me/te] (mg/ke) NE/Not Exceeds {y/kg) [mg/kg] NE/Not Exceeds gL thglt) NE/Not Exceeds ) gLl NE/Not Exceeds
ORGANICS
Benzene 66.32 1288-01 E
Toluene 1530.57 205E+01 E
Eﬂl;jba\zenc 1226.63 402E+R2 >RE3 E
Xylenes (Total) 1502.05 252B+0} E
Ethylene Dibtomide (EDB) WA 349E-02
1,2-Dichloroethane (EDCY WA 9.12E-02
MTBE NA : 1L178+02
POLYCYCLIC AROMATIC HYDROCARBONS
Acenaphthene 5585.20 - 281E+4  >RES NI
Anthracene WA 208B+06  >RES
Benzo{a)anthracene NA 6,00E+04 >RES
Benzo(a)pyrene WA 733E+06  >RES
Benzo(b)flustanth N/A L40E+4  >RES ’
N/A 1.87E+06 >RE§
Benzo(k)fluoranthene :
Chryseae NA 4.84E+05 >RES
Dibenzia-hlanthracene NA 2.72EH)7  >RES
Fluoranthene NIA 251E+06 >RES
Fluorens 2252.88 83JE+04  >RES NE *
Total Naphthal 410.06 3.76E+02 >RES E o o v
Pl 1 : 24%6.82 SME+4  >RES NI :
. 591037 424E406  >RES NE
METALS
Lead . ‘ | ] '
NOTE: ] Page 3 of
Enmter the representative corcentration and indicate. Representanive omceamrition is: . Soil: Toluaue: 53057
N/A: Netapplicable Groundwater:
>RES; Cakulated RBSLs excreded residual soil saturation kevel.
>SOL: Cakulnted RBSLs cxeded pure component water solubility.
This compasati huation isp tically afier the uer has completed Report Form No.? and entered the rpresantative concenération an thig farm for comnplete puthways. 1
F



NEW MEXICO RBDM

TIER | REPORT

SITEID: LC-38

FACILITY ID: White Sands Missile Rage

SUBMITTAL DAE:

CONTAMINANTS
OF

CONCERN

31-Mar-04

fichh ‘I.IE

SURFICIAL SOIL

B T A B S A

LR AT i i ,::x':‘m( BLRTR
X ki s

i

GG
A

SUB-SURRACE SOIL

- PREPARED BY: Neil V. Maimer

NEHERLIIR

S

SHic

SEE

Ingestion, inhalation,and dermal coatact

;5]‘

i
il

Represemutive
congentration

[mg/kg)

et TN
%355;5: i

Indoor inbalation of vapors

Indoor inhalatien of vapory

Ingestion

E/Exceeds
or
NE/Not Exceeds

Represealative
concentration

[wg/te)

RBSLs E/Excesd

or
(mekg) NE/Not Excteds

Representative
conceniration
ng/L]

E/Exeeds
a
L] NE/NotExceeds

Concentration
ut the tap
[ug/L]

NE/Not Exceeds

ORGANICS

Benzene

Toluene

Ethylbenzene

Xylenes (Total)
Ethylene Dibromide (EDB

1,2-Dichloroethane (EDT)

MTBE

POLYCYCLIC AROMATIC

HYDROCARBONS

Acenaphthene

Anthracene

Benzo(alanthracene

Benzo(a)pyrene

Benzo(b\fluoranthene

Benzo{k]fluoranthene

Chrysene

Dil a-h)anthracene

Fluoranthene

Fluorene

Total Naphthal

P "

Pyrene
METALS

Lead

1

il

|

NOTE;

Enter the tepresentutive conzentration and indicate.

NIA: Notupplicable

Representative concastralion is.

>RES: Calculated RBSLs excerdad residual soil satuvation level

Soil:

Page 4 of

Growndwaeer:., .-

>SOL: Cakuluted RBSLs ded pure comp waler golubllity,
This \parati fuation ls yerf d ically afler the user has leted Report Form Ne.3 and entered ths representative concentration ou tiis form for compiete pathways.




NEW MEXICO RBDM TIER 1 REPORT FORM NO. 4 - CONSTRUGCTION WORKER
SO A LCS8 FACILITY ID: White Sands Missile Range
] PREPARED BY: Neil V. Maimer
MM OB IR RS T RO BB A O KR YOS OB T ON WO R R
SOIL WITHIN THE TYPICAL CONSTRUCTION ZONE GROUNDWATER
Ingestion, mhalation,and dermal contact Qutdoor inhalationof vapors
CONTAMINANTS
oF Represeatative RBSLs Representative RBSLs
CONCERN conceniration concentration or
[mg/ke] : {mg/kg] NE/Not Exceeds [ugL) fuell NE/Not Exceeds
ORGANICS
Bewzene 6631 16B+02 NE
Tokene 1530.57 6.31E+03 >RES NE
Ethylbenzene 1226.63 5.9(E+03 >RES NE
Xyenes (Total) 150205 8.00E+03 >RES NE
| Ethylene Dibromside (EDB Na svEol
1.2 Dichloroethane (EDC) NA . LIEH2
MIBE NA o ATEH2
POLYCYCLIC AROMATIC HYDROCARBONS
Aceaphthene 5585.20 . LIEH4 >RES NE
Antiracens RiA 9.HE+04 >RES
Beirzo(a)anthracene N/A i A 14E+02 >RES
Berzo(a)pyrene N/A 4.2E+01 >RES
Beazo(b)fluoranthene NA . 4106402 >RES
Beazo(i)fh + WA 4B >RES
Chiysene N/A 3.95EH4 >RES
Ditenz(a-h)anth NA . 4,3:E+01 >RES
Flu 3, N/A 1.6(E+04 >RES
Fiwrene 225288 ] 1. KB4 >RES NE
Tonl Naphthalen 43006 . 323 >RES NE
Phenanthrene 2496.82 7.5€E+03 SRES NE
Pyrne 597057 1.246+04 >RES NE
METALS
Lo [ J L
NOTE; Page 5 of
Entey the represeatative congentration and indicate. Representative opeemitediion s: Sotl - . . . .
N/A: Not applicable Groundwear:
>RES: Caleulaied RBSLs residual soil ion Jevel.
>50L: C; d RBSLs ded pur wator solubility.
This conparali lualion 18 performed ically after the user has completed Repont Fam No.3 and entaed the representative concentration on this form for complete pathways.




NEW MEXICO REDM TIER 1 REPORT

SITE ID: LC-38

FACILITY ID: White Sands Missile Range

E

SUBMITTAL DATE: 31-Mar-04

et R g
NI AKIE 1 Uty et el itsInipa sl et
R AR AN AR R

IRG I
¥ SRR

I AREENERIE]
i i TAET
ditaiiditeitiacis it

r RTAEGRER IRy

SOIL WITHINTHE TYPICAL CONSTRUCTION ZONE

L T FOG A

d g

PREPARED BY: Neil V, Mainer

i
lididei

GROUNDWATER

Ingestion, inhalation,and dermal conact
CONTAMINANTS

QCutdoor inhalatbn of vapors

OF Representative
CONCERN concentralion

) [mgke) ime/ke)

RBSLs

or
NE/Not Exceeds

Reprosentative
concentration
[ne/)

RBSLs

IpgL)

E/Exceeds
or
NI/Not Exceeds

ORGANICS

Benzene

Toluene

Ethylb

Xylenes (Total)

Ethylene Dibromide (EDB)

1,2-Dichloroethane (EDC)

MTBE

POLYCYCLIC AROMATIC HYDROCARBONS

Acenaphthene

Anth

R, : h

Benzo{a)pyrene

Benzo(b)f] h

Benzoik)fluoranthene

Chrysene

Dibenz(a-h)anth

Fluoranthene

Fluorere

Total Naphthal

Phenanth :

_Pyrene |

METALS

Lead ]

NOTE:
Enter the representative cmeentration and indicate, Reesentalive convewration is:  Soit:

Pagedof

N/A: Na applicable Groundwater:

>RES: Cakulated RBSLs exceeded residual soil saturation level.
>SOL: C; RBSLa ded pure water solability.
This comparats b performed

ically after the user has complaed Report Form Ne.3 and eatased the representative concentration onthis fortn for conplete pathways,




e — - oo — oo
SITEID: LC-38 FACILITY ID: White Sands Missile Range

[ SUBMITTAL DATE: 31-Mar-04 PREPARED BY: Nell V. Maimer
i LR ROUND W ATER ! WRIANG IO i oo
i
MW-1 MW-2 MWw-3 MW-4 MW-5 MW-6 MwW-7 MwW-8 MW-9 MW-10
Source RBSLs** E/Exceeds Recent’ | Recent' | Recen” | Recent’  Recem” | Recent’ | Recen® | Recent® | Reem® | Recan® | WQCCsta. E/Exceeds
CONTAMINANTS OF CONCERN| rep, conc.* or 8 qrer max, | 8 qrtr max. | 8 qrir max. | 8 qrir max. B qrtr max. | 8 qrir max. | 8qrtrmax. | 8 qrir max. | 8 qrvmax. | 8 qrir max. or RRSL or
myg) | mgkg) | NEMNotExeeels § pon) | opgny | pet) | ety ey | el | el | Dot | Gwn) | fusy) gL NERot xceeds
ORGANICS .
Benzene 66.32 - NE
Toluene 1530.57 N NE
Ethytbenzene 1226.63 - NE
Xylenes (Total) 1502.05 - NE
Ethylene Dibromide (EDB) NA
1,2-Dichloroethans (EDC) N/a
MTBE NA
POLYCYCLIC ARONATIC HYDROCARBONS
Acenaphthene 5585.2 - NE
Anthracene N/A
Benzo{z)anthracene NA
Benzo(a)pyrene N/A
Benzo(b)fluoranthene N/A
Benzo{lOfluoranthene N/A
Chryseae N/A
Dibenz(a-h)anthracene N/A
Fluoranth NIA :
Fluorene 225238 - NE N
Total Naphthalenes 430.06 - NE
Phenanthrene 2456.82 - NE
Pyrene 597037 - NE ,
METALS
Lead [ | R | o , L . | l
NOTE: Pagel of __-
* Somce presentive conventration is: - ~ Do
** Back-calulated from WQCC ground dards for di to POE=0 {from Table 4-15 of the Guidance Document)
# The representativc concentrations in cach monitoriing well should be the maxirmm for the most recent 8 consecutive quarters, unless othervise approved.
N/A: Not applicable
This comparalive evaluation is performed automatically after the user has lnput represenative concentrations and target levels for soil and ive {ons for groundwat
7oy

N



NEW MEXICO RBDM FORM NO. 5

“SITEID: LC-38

Maimer
R T R e e isasipg
roRYARRNGET AN HGSEAN

COMPARISON FOR GROUNDWATER

MW-11 | MW-12 | MW-13 { MW-14 | MW-15 | MW-16 | MW-17 | MW-18 | MW-19 | MW-20 | MW-21 | MW-22 | MW-23

Recent* Reccnt” Recent# Receut# Racent” Re:ent* Recem’ Recmt” Receut“l Racent# Rncent# Rcccnt# Recent# WQCC std. E/Exceeds

CONTAMINANTS OF CONCERN| 8 grir max. | 8 grtr max. ’ S'qrtr max. | 8 qrtr max. | 8 grtr max. | 8 qrr max. | 8 grir max. | 8 qrtr max. 8 qrtr wax. | 8 qrtr mux. | 8 qrtr mat. | 8 qrtr max.| § qrir max. or RBSL or
H NENot Exceeds

gh) | gl) | [pgl] | fwel) | Wgl) | el | [ngl) [ugl) | [wgl] | [ugl) | [pgl] | [ugh) | [usL} Iug/Ll

ORGANICS
Benzere
Toluenz
Ethylbenzene
Xylenes (Total)
Ethylere Dibromide (EDB)
1,2-Dichloroethane (EDC)
MTBE
POLYCYCLIC AROMATIC HYDROCARBONS v
Acenaphthene : : - s - U I AU :
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo()fluoranthene
Benzo{k)fluoranthene
Chryseie
Dibenz{a-h)anthracene
Fluorarthene
Fluorere
Total Naphthalenes
Phenarthrene
Pyrene . ;
METALS
Lead l T l [ l 1 : . i [ I
NQTE: ) Page 2 of
N/A: Not applicable
# Tle representative concentrations in each monitoriing weil should be ths maximum for the most recent 8 consecutive quarters, unless atherwise approved.

This comparative evalua§on is performed automatically after the user has input the representative concentratons.




NEW MEXICO RBDM

TIER 1 REPORT

SITE ID: LC-38

PURM \‘0 6

Dlstance from source to. Polnt of Exposure (POE) -

COMPARISON FOR SOURCE SOIL

COMPARISON FOR COMPLIANCE WELLS

COMPLIANCE WELL NUMBER

N/A

DISTANCE PROM SOURCE

N/A

RECENT TREND

N/A

CONTAMINANTS OF CONCERN|

Source
rep. conc.

(mp/kg]

»

RBSLs™*

(mg/ke]

E/Excedds

NE/Not Exceeds

Receat

(78]

8 qrir max.

RBSLs**

fugL]

E/Exceeds
or
NE/Not Exceeds

#
Recent

8 qrtr max.

RBSL!**

{ug/L]

E/Exceeds
or
NE/Not Exceeds

Recent

8 grir max.

rgl) -

RBSLs**

eel]

E/Exceeds
or
NE/Not Exceeds

ORGANICS

Benzene

Toluene

Ethylbenzene

Xylenes (Total)

Ethylene Dibromide (EDB)

1,2-Dichloroethane (EDC)

MTBE

POLYCYCLIC AROMATIC HYDROCARBONS

Acenaphthene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Dibenz(a-h)anthracene

Fluoranthene

Fluorene

Total Naphthalenes

Phenanthrene

Pyrene

METYALS

Lead

l

NOTE:

* Source represeatative coucentration is:

# The representative concentrations in each complance wel! should be the maximum for the most recent 8 consecutive quarters, unless othervise approved.

N/A: Not applicahle

This comparative evaluatian is performed automaticalily after the user has input the representative concentrations and the target levels.

Wk N oat

Pagel of

d from WOCC stardards usine tier 1 default parameters,




[NEW MEXICO RBDM TIER 1 REPORT
| SITEID: LC-38 FACILITY ID: White Sands Missile Range

SUBMITTAL DATE:

31-Mar-04

Di: to Poiat of Exp

(POE) =

i

PREPARED BY: Neil V. Maimer -
SRR OaaSTANDARTS T

it
Bl
il

Git 4
riilrabinadhn )i
AHUIRLINRGE

!
)i

iy uingii;g.;iigigigglgh

COMPLIANCE WELL NUMBER

COMPARISON FOR COMPLIANCE WELLS

DISTANCE FROM SOURCE

RECENT TREND

CONTAMINANTS OF CONCERN

Reccnth
£ qrtr max.

{ug/l.)

RBSLs**

[yg/L]

- E/Exceeds
or
NE/Not Exceeds

Eecem#
8 ¢rir max.

RBSLs**

[ng/L)

E/Exceeds
or
NE/Not Exceeds

Recent
8 qrtr max.

[-e/L]

RBSLs**

ugL]

E/Exceeds
or
NE/Not Exceeds

RBSLs**

[uyL)

E/Exceeds
or
NE/Not Exceeds

ORGANICS

Benzene

Toluene

Ethylbenzene

Xylenes (Total)

Ethylene Dibromide (EDB)

1,2-Dichloroethane (EDC)

MTBE

POLYCYCLIC AROMATIC HYDROCARBONS

Acenaphthene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Dibenz(a-h)anthracene

Fluoranthene

Fluorens

Total Naphthalenes

Phenanthrene

Pyrene

METALS

Lead

NOTE:

&% Back-calculated from WQCC standirds using tier | default parameters.

# The repr

fons ineach

N/A: Not epplicable

This comparative evaluation is performed automatically after the user has jnput the reprsentative concentrations and e targst levels.

well should be the maximun for the most weent 8 consecutive quarters, unless otherwise approved.

Page?2 of .




NEW MEXICO RBDM TIER 1 REPORT _
SITE ID: LC-38 | FACILITYID: WhiteSands Misiile Range

SUBI\IITTAI. DATE: 31-Mar-04 PREPARED BY. NellV Maimer
TR e RO e T

NOTE: The RBSLs listed in this table, for each route of exposure, are the lowest of the RBSLs for all the receptors for that pattlcular Toute of exposure.
The applicable tarpet levels for each medium would be the Jowest of the RBSLs listed in this table.

SURFICIAL SOIL SUBSURFACE SOIL GROUNDWATER GROUNDWATER PROTECTION

concentrati
Soil ons ' Soil concentrations protective

CONTAMINANTSOF CONCERN l“g’s:::n;?ﬁt: 2:"‘“1 Tndoor inhalation Indoor inhalztion Outdoor irhalation Ingestion ::‘:::;:' gr:u’::;i‘:‘)_fm f of groundwater - petition
petition required t required
(mg/ke] [me/kg] IugiLl [ ]
ON-SITE | OFFSITE | ON-STE | OFFSITE | ONSITE | OFF-SITE | ON-SITE | OFF-SITE Lt o] (meie] : (el
ORGANICS g
B L6TE+02 | 2.07E-02 . !
Toluene 631EH - 1.88E+00 -
Ethythenzene 5.98B+03 | 3.69E+01 B
Xylenes (Total) 8.00E+03 2.59E+00 ;
Ethylene Dibromide (EDB) . 6.19B-01 8.21E-03
1,2-Dichleroethate (EDC) 1.30E+02 2,14E-02
MTBE 3.77E+02 1.07E+01
POLYCYCLIC AROMATIC HYDROCARBONS
Acenaphthene 1.16E+04 2.57E+03 N
Antliracene 9.96E+(4 9.96E+04
Benzo(a)anthracene 4.19E+02 4,19E+02
Benzo(a)pyrene 4.28E+01 4.28B+01
Benzo(b)fluoranthene 4.10E+02 4,10E+02
Benzo(k)fluorantlene 4.27E+02 4.27B+02
Chrysene 3.99E+04 3.99E+04
Dibenz(a-h)anth 4.32E+01 4,32E+01
Fluoranthene 1.60E+04 1.60E+04
Fluorene 1.10E+04 7.63E+03 -
Total Naphthalenes 3.23E+03 3.45E401 N
Phenanthrene 7.90E+03 4.636+03 | -
Pyrene 1.24E+04 1.24B+04 ] ‘i -
METALS

- — T T T T ]

N/A:  Not applicable




[ strEm: Lc3s | FACILITY ID: White Sands Missile Range |

SUBMITTAL DATE: 31-Mar-04

Page 2 of



REW MEXICO REDM TR REFORT B roxinos)

| smEIm: LC-38 | FACILITY ID: White Sands Missile Range

SUBMITTAL DATE: 31-Mar-04

FREPARED BY: Neil V. Maimer

Has the site been adequately investigated and characterized?

Yes, seé report

2.

Has NAPL been rem oved?

. NAI‘L Ild.! iso¢ been, fouruf ut l‘lus site.

Is the groundwater plumie stable or shrinking, based on the concentration irend plots? - -

No contamiiieis kave been found in the groundvvater at this site. -

: Aré on:site sail aml grmmdwdxer cancentmrians protectr've nfcz'lrrenl and redSonable fufure on-site receptors?

Yes, unless a contracotcr factlrty were. bmld dtreclly aver rhe source area, aor rhere isa laml ‘use clmhge in the ﬁlmre which
would allaw constmr:tmn o_f residences direcily above the source area. -

 Are ojj"—si’m soil and groundwater concentrations protective of current and re_u'sanablefkture'.o[f-site‘r'eceptois?

Yes, ail contamination. is confined to the site.

Are soil conc tions pro tective of groundwater?.

Yes, the unsamraterl soil canfiguration is 55 whicl would not allow eontarination to reach groundwater in 40 years or
longer.

7.

Are groundwater concentrations. below the applicable standards?

Yes, groundwater contamination was not found at this site..

Page I of

Ry



INEW MEXICO RBDM TIER 1 REPORT FORM NO. 8

[ SITED: LC-38 FACILITY ID: White Sands Missile Range ]

SUBMITTAL DATE: 3)-Mar-04

PREPARED BY: Neil V. Maimer

Is @ waiver petition for alternative groundwater protection stendards recommended?

No.

9

Is qonipliance monitoring of groundwater recommended?

No.

10.

\Is an interim remediation and tier 1 re-evaluation recommenied?

Yes, if it is reasonable to assume that the missile range would build a facllity directly over the source area or there will be a
land use change that would allow construction of a residence divectly above the source area.- Remediation of localized
exceedences wonld br: the least camplu:ated and least costty alternative. This would involve excavation, uf contaminated
soils immediutély below the source area to a depth of 15 fee{ below surrnundm.g ground IeveI ta ellmumte possible vapor
ngmtwn ’ AR . ]

11.

Is rem edumon to twr 1 targa level.s recommended?

No.

Is site recommended for NFA stofus?

Yes, see report. -

Is a Tier 2 evaluation recommended? If yes, list the receptors, routes of exposure, and the COCs to be evaluated.

No.

14.

Other relevant information

Puage 2 of



{NEW MEX1CO REDM ' TIER 1 REPORT ; m M,)

| siTEID: LC-38 B | FACILITY ID: White Sands Missile Range l

SUBMITTAL DATE: 31-Mar-04

Page 1 of



[ sITED: LC-38 | FACILITY ID: White Sands Missile Range |
PREPARED BY: Neil V. Maimer

[NEW MEXICO RBDM TIER 1 REPORT FORM NO. 9

SUBMITTAL DATE: 31-Mar-04

Page 2 of



C IRESIINE (CHI.D ANDADIT) )

0 < REEIGEAT (CTELD AND ATYLT) pJ

(_coonirsaa vonak D

o( COMBMCRCIAL NORKER D)

[ COMSTRLCION WIRKER )

o(C CORTTAECTMIN WORKER p)

% et CRovwaITE enrTErTION
WITHNO WAIVER PETEION

a C P e — )

o)

o ()

arcm

)

Prieil

[

)



Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL)

ORGANICS

Benzene
0.5 RBSL = 83.5 mg’kg

Totals:

Toluene
0.5 RBSL = 3155 mg/kg

" Totals:

Ethylbenzene
0.5 RBSL = 2990 mg/kg

Totals:

BH-01 BH-02 BH-03 SB-0I SB-02 SB03 SB-04 SB-05S $B-06 SB-07
83.5 83.5 83.5 19 83.5 83.5 83.5 83.5
83.5 83.5 83,5 0.005 83.5 835 83.5 0.88
83.5 0.77 0.5 16
83.5 83.5 83.5 Representative
83.5 83.5 83.5 Concentraiton
83.5 [mg/kgl
417.5 167 167 19.005 16777 167 334.5 350.88 66.32
BH-01 BH-02 BH-03 SB-0! SB-02 SB-03 SB-04 SB-05 SB-06 SB-07
47 3155 3155 3155 3155 3155 2.3 0.49
3155 67 91 0.037 3155 3155 6.6 6.6
3155 3155 52 76
3155 1.5 1 Representative
3155 5.1 3155 Concentraiton
0.48 [mg/ke]
12667 3222 3246 3155 9465 6310 21 3239.57 1530.57
BH-01 BH-02 BH-03 SB-0! SB-02 SB-03 SB-04 SB-0S SB-06 SB-07
2990 2990 2990 76 2990 2990 3.2 0.78
2990 13 9 0.061 2990 2990 7.8 6.6
2990 2990 5.5 53
44 2 1.3 Representaiive
2990 5.3 0.020 Concentrailon
0.57 [mg/kg]:
12004 3003 2999 76 8970 5980 25 62 1226.63



Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL)

ORGANICS
Xylenes (Total) BH-01 BH-02 BH-03 SB-0l SB-02 SB-03 S8B-04 SB-05 $B-06 SB-07
0.5 RBSL = 4000 mg/kg 24 4000 4000 165 4000 4000 7.2 1.82
4000 89 55 0.171 4000 4000 17.8 14.5
4000 4000 12.5 115
30 4.7 273 Representative
4000 14.7 0.061 Concentraiton
1.27 [mg/kgl:
Totals: 12054 4089 4055 165 12000 8000 57 135 1502.05
POLYCYCLIC AROMATIC HYDROCARBONS
Acenaphthene BH-01 BHO02 BH0X: SBOlL SB-02 SB-03 SB-04 SB-05 8B-06 SB-07
0.5 RBSL = 5800 mg/kg 5800 5800 5800 5800 5800 5800 5800 5800
5800 5800 5800 5800 5800 5800 5800 5800
5800 5800 5800 5800
5800 5800 5800 Representative
0.44 5800 5800 Concentraiton
5800 [mg/kg]:
Totals: 2320044 11600 11600 11600 17400 11600 29000 34800 5585.20
Anthracene BH-01 BH-02 BH-03 SB-0! SB-02 SB-03 SB-04 SB-05 SB-06 SB-07
0.5 RBSL = 49800 mg/kg
No Detections
Representative
Concentraiton
[me/ke]:
Totals: 0 0 0 0 0 0 0 0 0.00




Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL)

POLYCYCLIC AROMATIC HYDROCARBONS

Benzo(a)anthracene BH-0l BH-02 BH-03 SB-01 SB-02 SB03 SB-04 SB-05 SB-06 SB-07
0.5 RBSL = 209.50 mg/kg

No Detections

Representative
Concentraiton
[mg/ke]:
Totals: 0 0 0.0 0.0 0 0 0.0 0.0 0.00
Benzo(a)pyrene BH-01 BH-02 BH-03 SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 SB-07
0.5 RBSL =21.40 mg/kg
No Detections
Representative
Concentraiton
!
Totals: 0.0 0.0 0.0 0 .00 0 0.0 0.0 .
Benzo(b)ﬂuoranthene BH-01 BH-02 BH-03 SB-01 SB-02 SB-03 SB-04 SB-05 S$B-06 SB-07
0.5 RBSL = 205 mg/kg
No Detections
Representative
Concentraiton
[mg/kgl:

Totals: 0 0 0 0 0 0 0 0 0.00



Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL)

POLYCYCIIC AROMATIC HYDROCARBONS

Benzo(k)fluoranthene
0.5 RBSL =213.5 mg/kg

Totals:

Chrysene
0.5 RBSL = 19950 mg/kg

Totals:

Dibenz(a-h)anthracene BH-01

0.5 RBSL = 21.6 mg'kg

Totals:

SB-02 SB-03 SB-04 SB-03 SB-06 SB-07
No Detections
Representative
Concentraiton
_[mg/kg):
0.0 0 0 0.0 0.0 0.00
SB-02 SB-03 SB-04 SB-05 58B-06 SB-07
No Detections
Representative
Concentraiton
[mg/ke]
0 0 0 0 0 0.00
SB-02 SB-03 SB-04 SB-05 S8B-06 SB-07
No Detections
' Representative
Concentraiton
(mg/kg]:
0 00 0 0.0 0.0 0.00
(“w: ')\, - ,;



Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL)

POLYCYCLIC AROMATIC HYDROCARBONS

Fluoranthene BH-01 BH-02 BH-03 SB-0l SB-02 SB-03 SB-04 SB-05 SB-06 SB-07
0.5 RBSL = 8000 mg/kg ;
No Detections
Representative
Concentraiton
[mg/kg]:
Totals: 0 0 0 0 0 0 0 0 0.00
Fluorene BH-01 BH-02 BH-03 SB-0l SB-02 SB-03 SB-04 SB-05 S$B-06 SB-07
0.5 RBSL = 5500 mg/kg 5500 5500 5500 87 76 30 5.9 2.8
5500 5500 5500 5500 5500 2.7 8.7 17
5500 13 7.9 63
5500 4 1.2 Representative
5500 6.8 0.96 Concentraiton
0.74 [mg/ke]:
Totals: 27500 11000 11000 5587 5589 327 333 85.70 2252.88
Total Naphthalenes BH-01 BH-02 BH-03 SB-0l SB-02 SB-03 SB-04 SB-05 SB-06§ SB-07
0.5 RBSL = 1615 mg/kg 1615 0.93 9.6 69 52 23 7.4 0.85
1615 1615 6.1 1615 1615 1.1 9.4 13
1615 10 4.6 89
1615 2.6 0.51 Representative
0.58 6.1 043 Concentraiton
0.52 [mg/kg]:
Totals; 6460.58 161593 15.70 1684 1677 241 < 30.1 104.31 430.06



Table G-1. CONTAMINANTS OF CONCERN - REPRESENTATIVE CONCENTRATIONS (SOIL)

POLYCYCLIC AROMATIC HYDROCARBONS

Phenanthrene BH-01 BH-02 SB-02 SB-03 SB-04 SB-05 SB-07
0.5 RBSL = 3950 mg/kg 3950 1.6 120 3950 42 16 3950
19 3950 3950 3950 3.5 19 3950
3950 17 11 3950
3950 2950 3950 Representative
3950 15 3950 Concentraiton
3950 lxgﬂg]:
Totals: 15819  3951.6 4070 7917 45.5 4011 23700 2496.82
Pyrene BH-01 BH-02 SB-02 SB-03 SB-04 SB-05 SB-07
0.5 RBSL = 6200 mg/kg 6200 6200 6200 6200 6200 6200 6200
6200 6200 6200 6200 6200 6200 6200
6200 6200 6200 6200
6200 6200 6200 Representative
0.049 6200 6200 Concentraiton
6200 [mg/ke]:
Totals: 24800.049 12400 12400 18600 12400 31000 37200 5970.37
- -
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ATTACHMENT A

SCREENING-LEVEL ECOLOGICAL RISK
ASSESSMENT
SCOPING ASSESSMENT
SITE ASSESSMENT CHECKLIST



INTRODUCTION

This checklist has been developed as a tool for gathering information about the facility
property and surrounding areas, as part of the scoping assessment. Specifically, the checklist
assists in the compilation of information on the physical and biological aspects of the site
including the site environmental setting, usage of the site, releases at the site, contaminant
fate and transport mechanisms, and the area’s habitats, receptors, and exposure pathways.
The completed checklist can then be used to construct the preliminary conceptual site
exposure model (PCSEM) for the site. In addition, the checklist and PCSEM will serve as
the basis for the scoping assessment report. Section III of this document provides further
information on using the completed checklist to develop the PCSEM.

In general, the checklist is designed for applicability to all sites, however, there may be
unusual circumstances which require professional judgment in order to determine the need
for further ecological evaluation (e.g., cave-dwelling receptors). In addition, some of the
questions in the checklist may not be relevant to all sites. Some facilities may have large
amounts of data available regarding contaminant concentrations and hydrogeologic
conditions at the site, while other may have only limited data. In either case, the questions

on the checklist should be addressed as completely as possible with the information
available.

Habitats and receptors, which may be present at the site, can be identified by direct or
indirect' observations and by contacting local and regional natural resource agencies.

Habitat types may be determined by reviewing land use and land cover maps (LULC), which
are available via the Internet at http:/ /www.nationalatlas.gov/mapit.html. With regard to
receptors, it should be noted that receptors are often present at a site even when they are not
obsetved. Therefore, for the purposes of this checklist, it should be assumed that receptors
are present if viable habitat is present. The presence of receptors should be confirmed by
contacting one or several of the organizations listed below.

Sources of general information available for the identification of ecological receptors and
habitats include:

e U.S. Fish and Wildlife Service (http:/ /www.fws.gov)

¢ Biota Information System of New Mexico (BISON-M) maintained by the New Mexico
Department of Game and Fish (NMGF) (http://151.199.74.229/states/nm.htm)

e U.S. Forest Service (USFS) (http://www.fs.fed.us/)

¢ New Mexico Forestry Division (NMFD) of the Energy, Minerals and Natural Resources
Department (http:/ /www.emnzd.state.nm.us/forestry/index.htm)

1 Examples of indirect observations that indicate the presence of receptors include: tracks, feathers, burrows, scat



e U.S. Bureau of Land Management (USBLM) (http://www.blm.gov/nhp/index.htm) or
(http:/ /www.nm.blm.gov/www/new_home_2.html)

United States Geological Setvice (USGS) (http://www.usgs.gov)
National Wetland Inventory Maps (http://wetlands.fws.gov)

National Audubon Society (http:/ /www.audobon.com)

National Biological Information Infrastructure (http://biology.usgs.gov)
Sierra Club (http://www.sierraclub.org)

National Geographic Society (http://www.nationalgeographic.com)
New Mexico Natural Heritage Program (http://nmnhp.unm.edu/)

State and National Parks System

e Local universities

e Tribal organizations

INSTRUCTIONS FOR COMPLETING THE CHECKLIST

The checklist consists of four sections: Site Location, Site Characterization, Habitat
Evaluation, and Exposure Pathway Evaluation. Answers to the checklist should reflect
existing conditions and should not consider future remedial actions at the site. Completion
of the checklist should provide sufficient information for the preparation of a PCSEM and
scoping report and allow for the identification of any data gaps.

Section I - Site Location, provides general site information, which identifies the facility
being evaluated, and gives specific location information. Site maps and diagrams, which
should be attached to the completed checklist, are an important part of this section. The
following elements should be clearly illustrated: 1) the location and boundaries of the site
relative to the surrounding area, 2) any buildings, structures or important features of the
facility or site, and 3) all ecological areas or habitats identified during completion of the
checklist. It is possible that several maps will be needed to clearly and adequately illustrate
the required elements. Although topographical information should be illustrated on at least
one map, it is not required for every map. Simplified diagrams (preferably to scale) of the
site and surrounding areas will usually suffice.

Section II - Site Characterization, is intended to provide additional temporal and
contextual information about the site, which may have an impact on determining whether a
certain area should be characterized as ecologically viable habitat or contains receptors.
Answers to the questions in Section II will help the reviewer develop a broader and more
complete evaluation of the ecological aspects of a site.

Section III - Habitat Evaluation, provides information regarding the physical and
biological characteristics of the different habitat types present at or in the locality of the site.
Aquatic features such as lakes, ponds, streams, arroyos and ephemeral waters can be
identified by reviewing aerial photographs, LULC and topographic maps and during site
reconnaissance visits. In New Mexico, there are several well-defined terrestrial communities,
which occur naturally. Typical communities include wetlands, forest (e.g., mixed conifer,



ponderosa pine and pinyon juniper), scrub/shrub, grassland, and desert. Specific types of
vegetation characterize each of these communities and can be used to identify them. Field
guides are often useful for identifying vegetation types. A number of sites may be in areas
that have been disturbed by human activities and may no longer match any of the naturally
occurring communities typical of the southwest. Particularly at heavily used areas at
facilities, the two most common of these areas are usually described as “weed fields” and
“lawn grass”. Vegetation at “weed fields” should be examined to determine whether the
weeds consist primarily of species native to the southwest or introduced species such as
Kochia. Fields of native weeds and lawn grass are best evaluated using the short grass
prairie habitat guides.

The applicable portions of Section III of the checklist should be completed for each
individual habitat identified. For example, the questions in Section IIL.A of the checklist
should be answered for each wetland area identified at or in the locality of the site and the
individual areas must be identified on a map or maps.

Section IV- Exposure Pathway Evaluation, is used to determine if contaminants at the
site have the potential to impact habitat identified in Section III. An exposure pathway is
the course a chemical or physical agent takes from a source to an exposed organism. Each
exposure pathway includes a source (or release from a source), an environmental transport
mechanism, an exposure point, and an exposure route. A complete exposure pathway is one
in which each of these components, as well as a receptor to be exposed, is present.
Essentially, this section addresses the fate and transport of contaminants that are known or
suspected to have been released at the site. In most cases, without a complete exposure
pathway between contaminants and receptors, additional ecological evaluation is not
warranted.

Potential transport pathways addressed in this checklist include migration of contaminants
via air dispersion, leaching into groundwater, soil erosion/runoff, groundwater discharge to
surface water, and irradiation. Due to New Mexico’s semi-arid climate, vegetation is
generally sparse. The sparse vegetation, combined with the intense nature of summer storms
in New Mexico, results in soil erosion that occurs sporadically over a very brief time frame.
Soil erosion may be of particular concern for sites located in steeply sloped areas. Several
questions within Section IV of this checklist have been developed to aid in the identification
of those sites whete soil erosion/runoff would be an important transport mechanism.

USING THE CHECKLIST TO DEVELOP THE PRELIMINARY CONCEPTUAL
SITE EXPOSURE MODEL

The completed Site Assessment Checklist can be used to construct the PCSEM. An
example PCSEM diagram is presented in Figure 1. The CSM illustrates actual and potential
contaminant migration and exposure pathways to associated receptors. The components of
a complete exposure pathway are simplified and grouped into three main categories: sources,
release mechanisms, and potential receptors. As a contaminant migrates and/or is
transformed in the environment, sources and release mechanisms may expand into primary,
secondary, and tertiary levels. For example, Figure 1 illustrates releases from inactive



lagoons (primary sources) through spills (primary release mechanism), which migrate to
surface and subsurface soils (secondary sources), which are then leached (secondary release
mechanism) to groundwater (tertiary source). Similatly, exposures of various trophic levels
to the contaminant(s) and consequent exposures via the food chain may lead to multiple
groups of receptors. For example, Figure 1 illustrates groups of both aquatic and terrestrial
receptors which may be exposed and subsequently serve as tertiary release mechanisms to
receptors which prey on them.

Although completing the checklist will not provide the user with a readymade PCSEM, a
majority of the components of the PCSEM can be found in the answers to the checklist. It
is then up to the user to put the pieces together into a comprehensive whole. The answers
from Section II of the checklist, Site Characterization, can be used to identify sources of
releases. The answers to Section IV, Exposure Pathway Evaluation, will assist users in
tracing the migration pathways of releases in the environment, thus helping to identify
release mechanisms and sources. The results of Section ITI, Habitat Evaluation, can be used
to both identify secondary and tertiary sources and to identify the types of receptors which
may be exposed. Appendix B of the NMED’s Guidance for Assessing Ecological Risks Posed by
Chemicals: Screening-Level Ecological Assessment also contains sample food webs which may be
used to develop the PCSEM.

Once all of the components have been identified, one can begin tracing the steps between
the primary releases and the potential receptors. For each potential receptor, the user should
consider all possible exposure points (e.g., prey items, direct contact with contaminated soil
or water, etc.) then begin eliminating pathways, which are not expected to result in exposure
to the contaminant at the site. Gradually, the links between the releases and receptors can be
filled in, resulting in potential complete exposure pathways.

For further guidance on constructing a PCSEM, consult the NMED’s Guidance for Assessing
Ecological Risks Posed by Chemicals: Screening-Level Ecological Assessment (2000), and EPA’s Office
of Solid Waste and Emergency Response’s Soil Screening Guidance: User’s Guide (1996)-






I NEW MEXICO ENVIRONMENT DEPARTMENT

II.

SITE ASSESSMENT CHECKLIST

SITE LOCATION

Site Name:__Launch Complex 38 Diesel Spill Site on White Sands Missile
Range ‘

US EPA1D.

Number: NM2750211235 — -

Location:_Tularosa Basin within White Sands Missile Range

County:_Otero
City:_ N/A State:_ NM

Latitude:_32.4070
Longitude:_106.2582 —

Attach site maps, including a topographical map, a diagram which illustrates the
layout of the facility (e.g., site boundaries, structures, etc.), and maps showing all
habitat areas identified in Section III of the checklist. Also, include maps which
illustrate known release areas, sampling locations, and any other important features,
if available. _Site maps are included in the SWMU Assessment Report for the I.C-38
Diesel Spill on White Sands Missife Range of which this site assessment checklist is

appended.

SITE CHARACTERIZATION

Indicate the approximate area of the site (i.e., actes or sq. ft) _The surface area of
this site 1s approximately -40,000 square feet.
Provide an approximate breakdown of the land uses on the site:

% Heavy Industrial ——%_ 100 % Light % Urban
Industrial

% Residential % Rural % Agricultumlb

% Recreational® % Undisturbed % Other®

*For recreational areas, please describe the usage of the area (e.g., patk, playing field,
etc.):
N/A —

*For agricultural areas, please list the crops and/or livestock which are present:
N/A —




‘For areas designated as “other”, please describe the usage of the area:

The 1.C-38 Diesel Spill is within the White Sands Missile Range and is designated
for military testing, The site itself has light industrial components related to mission specific
tasks on WSMR. The diesel spill is within a launch complex on WSMR designated for
testing of military weapons and weapon

Ssystems.




Provide an approximate breakdown of the land uses in the area surrounding the site.

Indicate the radius (in miles) of the area described: ____one mile—
% Heavy Industrial 10___% Light Industrial % Urban
% Residential % Rural % Agricultural®
% Recreational® —%_90 % — % Other *
Undisturbed ‘

‘For recreational areas, please describe the usage of the area (e.g., patk, playing field,
golf course, etc.):
N/A—

*For agricultural areas, please list the crops and/or livestock which are present:
N/A

‘For areas designated as “other”, please describe the usage of the area:
The diesel spill is within a launch complex on WSMR designated for testing
of military weapons and weapon systems.

Desctribe reasonable and likely future land and/or water use(s) at the site.

This site 1s likely to remain a launch complex on White Sands Missile for the
foreseeable future and will continue to be used for testing weapons and weapon
systems. No use of ground water is anticipated at this site due to its high TDS
(>7.000

ppm

I

Desctibe the historical uses of the site. Include information on chemical releases
that may have occurred as a result of previous land uses. For each chemical release,
provide information on the form of the chemical released (i.e., solid, liquid, vapor)
and the known or suspected causes or mechanism of the release (i.e., spills, leaks,
material disposal, dumping, explosion, etc.).



A strategic reserve of diesel fuel was stored in a_150,000-gallon above-ground
storage tank (AST) at Launch Complex 38 (1.C-38) on White Sands Missile Range
(WSMR). Prior to retiring the facility in the summer of 2000, White Sands personnel
could not account for missing fuel estimated in the amount of 31,000 gallons. The
tank was dedicated exclusively to diesel fuel storage throughout its service life at
WSMR. No other chemical releases are reported or expected to have occurred at
this site,

| 6If any movement of soil has taken place at the site, describe the degree of the disturbance.

Indicate the likely source of any disturbances (e.g., erosion, agricultural, mining,
industrial activities, temovals, etc.) and estimate when these events occurred.

Soil was displaced at this site during construction of the AST. The soil was bermed
around the AST for spill prevention measures. No other soil disturbances have
occurred at this site.

Describe the current uses of the site. Include information on recent (previous 5
years) disturbances or chemical releases that have occurred. For each chemical
release, provide information on the form of the chemical released and the causes or
mechanism of the release.

The only known release to have occurred at this site was discovered in the
summer of 2000. Details of this leak are included in the SWMU Assessment Report

Jor the LC-38 Diesel Spill on White Sands Missile Range of which this site assessment

checklist is appended. -

Identify the location ot suspected location of chemical releases at the site. Provide
an estimate of the distance between these locations and the areas identified in
Section IIL

10



As described in the SWMU Assessment Report for the 1.C-38 Diesel Spill on White Sands
Missile Range, the leak source was from an underground pipe from the AST to a
pump terminal. This leak is located within the locations and areas identified in

Section 111 pertinent to this site.

I 9.8. __ Identify the suspected contaminants of concern (COCs) at the site. If known,
include the maximum contaminant levels. Please indicate the source of data cited
(e.g., RFI, confirmatory sampling, etc.).

The COC at this site is Total Petroleum Hvdrocarbons Diesel Range Organics as

* described in the SWMU Assessment Report for the 1C-38 Diesel Spill on White Sands
Missite Range. TPH DRO was detected above levels outlined in the TPH Screening

Guidelines developed by NMED. NMED TPH Screening Guidelines published

[une 24, 2003.

16:9. Identify the media (e.g., soil (surface or subsurface), surface water, air, groundwater)
which ate known ot suspected to contain COCs.—_Subsurface soil is the only media
with known COCs as described in the SWMU Assesspent Report for the LC-38 Daesel
Spill on White Sands Missile Range. Ground water has been shown to not have been
affected.

4:10._Indicate the approximate depth to groundwater (in feet below ground surface [(bgs)].
A s described in the SWMU _Assessment Report for the 1.C-38 Diesel Spill on White

Sands Missile Range, the depth to groundwater at the site is over 230 feet below
ground surface.

+2:11. Indicate the direction of groundwater flow (e.g., north, southeast, etc.)._As described
in the SWMU Assessment Report for the LC-38 Diesel Spill on White Sands Missile Range,

the groundwater flow direction at the site is to the southeast.

11



III. HABITAT EVALUATION
III.A Wetland Habitats

Are any wetland? ateas such as marshes or swamps on or adjacent to the site?

[ Yes :-}—__X_No

If yes, indicate the wetland area on the attached site map and answer the following
questions regarding the wetland area. If more than one wetland area is present on or
adjacent to the site, make additional copies of the following questions and fill out for
each individual wetland atea. Distinguish between wetland areas by using names or
other designations (such as location), and clearly identify each area on the site map.
Also, obtain and attach a National Wetlands Inventory Map (or maps) to illustrate
each wetland area.

Identify the sources of the observations and information (e.g., National Wetand
Inventory, Federal or State Agency, USGS topographic maps) used to make the
determination that wetland areas are or are not present. USGS Topographic maps
and interviews with local resource experts confirmed that no wetland habitats are
adjacent to the site.

If no wetland areas are present, proceed to Section IIL.B.

2Wetlands ase defined in 40 CFR §232.2 as “ Areas inundated or saturated by surface or groundwater at a frequency and duration sufficient to support, and that under
normal circumstances does support, a prevalence of vegetation typically adapted for life in saturated soil conditions.” Examples of typical wetlands plants include: cattails,
cordgtass, willows and cypress trees. National wetland inventory maps may be available at http:\\n\vi.f\vs.gom Additional information on wetland delineation criteria is

also available from the Army Corps of Engineers.

12
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III.B  Aquatic Habitats
II1.B.1 Non-Flowing Aquatic Features o }

Are any non-flowing aquatic features (such as ponds or lakes) located at or adjacent
to the site?

L) Yes Q—X_No

If yes, indicate the aquatic feature on the attached site map and answer the following
questions regarding the non-flowing aquatic features. If more than one non-flowing
aquatic feature is present on or adjacent to the site, make additional copies of the
following questions and fill out for each individual aquatic feature. Distinguish
between aquatic features by using names or other designations, and clearly identify
each area on the site map.

If no, proceed to Section I11.B.2.

Non-Hlowine-Aauatiek Questi
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II1.B.2 Flowing Aquatic Features

Are any flowing aquatic features (such as streams or rivers) located at or adjacent to
the site?

l [] Yes —J—X_ No

If yes, indicate the aquatic feature on the attached site map and answer the following
questions regarding the flowing aquatic features. If more than one flowing aquatic
feature is present on or adjacent to the site, make additional copies of the following
questions and fill out for each individual aquatic feature. Distinguish between
aquatic features by using names or other designations, and clearly identify each area
on the site map

If no, proceed to Section III.C.

18
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II1.C
I11.C.1

Terrestrial Habitats
Wooded

Are any wooded areas on or adjacent to the site? * [] Yes —+X No

If yes, indicate the wooded area on the attached site map and answer the following
questions. If more than one wooded area is present on or adjacent to the site, make
additional copies of the following questions and fill out for each individual wooded
area. Distinguish between wooded areas by using names or other designations, and
clearly identify each area on the site map.

If no, proceed to Section II1.C.2.

21
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I11.C.2 Shrub /Scrub

Are any shrub/scrub areas on ot adjacent to the site? &-_X_ Yes [ No

If yes, indicate the shrub/scrub area on the attached site map and answer the
following questons. If more than one shrub/scrub area is present on or adjacent to
the site, make additional copies of the following questions and fill out for each
individual shrub/sctub area. Distinguish between shrub/scrub areas, using names or
other designations, and clearly identify each area on the site map.

P

— 3
The shrub/scrub areas in the southern part of WSMR are shown on the map titled "WSMR
Vegetative Cover" appended to this SLERA.
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Shrub/Scrub Area Questions

—-X Onsite [ Offsite

Name or Designation:__Mesquite coppice dune land

1. Estimate the approximate size of the shrub/scrub area (in acres or sq. ft.). Surrounding
the Site there are tens of thousands of acres of Chihuahuan desert scrub. The nearest
non-shrub/scrub area is 20 miles to the east in the Sacramento Mountains.

2. Indicate the dominant type of shrub/scrub vegetation present, if known.

Dominant vegetation at and surrounding the site includes honey mesquite (Prosopis
glandnlosa) tourwing saltbush (Asriplex canescens) snakeweed (Guterrezia sarothrae) with sparse
dropseed grasses (Sporobolys species). A complete list of species detected at the Site is
presented in the Site Visit Report completed as part of this Environmental Site
Assessment.

3. Estimate the vegetation density of the shrub/scrub area. |

] Dense (i.e., greater than 75% vegetation)
=X Moderate (i.e., 25% to 75% vegetation)

] Sparse (i.e., less than 25% vegetation)

4., Indicate the approximate average height of the scrub/shrub vegetation.
] 0-2 feet
BX  2-5 feet
a >5 feet

5. Animals observed in the shrub/scrub area or suspected to be present based on
indirect evidence or file material:
EX _ Birds

&5X  Mammals
B-X__ Reptiles (e.g., snakes, lizards)

a Amphibians (e.g., toads, salamanders)

Specify species, if known:

Some of the most common species at the Site that were detected during the Site Visit
included Cants latrans-Covote; Oryx gazella - Oryx ; and Sylerlagus anduboni-Desert
Cottontail. Other animals detected included; Zonitrichia lencophrys —white-crowned
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sparrow; and Lepus californicns - Black-tailed Jackrabbit. A complete list of species "")
detected at the Site is presented in the Site Visit Report completed as part of this .
Environmental Site Assessment.
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I11.C.3 Grassland

. . 7
Are any grassland areas on or adjacent to the site? [] Yes ——X No

If yes, indicate the grassland area on the attached site map and answer the following
questions. If more than one grassland area is present on or adjacent to the site, make
additional copies of the following questions and fill out for each individual grassland

area. Distinguish between grassland areas by using names or other designations, and
clearly identify each area on the site map.

If no, proceed to Section II1.C.4.
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I11.C.4 Desert

X . . |
Are any desert areas on or adjacent to the site? ‘:j—-XYes [J No

If yes, indicate the desert area on the attached site map and answer the following
questions. If more than one desert area is present on or adjacent to the site, make
additional copies of the following questions and fill out for each individual desert
area. Distinguish between desert areas by using names or other designations, and
clearly identify each area on the site map.

The map mtled "WSMR in Rel'mon to the Chihuahuan Desert" is appended to this SLERA.
Desert Area Questions

Q-—X_Onsite [J Offsite
Name or Designation__The Site is located in the Chihuahuan Desert

1. Estimate the approximate size of the desert area (in acres or sq. ft_The Site is
surrounded by tens of thousands of acres of Chihuahuan Desert.—————

2. Describe the desert area (e.g., presence or absence of vegetation, vegetation types,
presence/size of rocks, sand, etc.)

Detailed descriptions about the biotic communities within WSMR can be found in
the WSMR Integrated Natural Resource Management Plan, Habitats directly
associated with this Site include typical desert scrub communities. 1n this area,
honey mesquite stems act to trap blowing sand to form coppice dunes. Other
vegetation is sparse with the exception of broom snakeweed, fourwing saltbush, and

mesa dropseed.

3. Animals observed in the desert area or suspected to be present based on indirect
evidence or file material:

&X  Birds

=X Mammals
=X __ Reptiles (e.g., snakes, lizards)
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EX  Amphibians (e.g., toads, salamanders)

Specify species, if known:

Species lists compiled and developed by resource experts on WSMR indicate that
there are over 1,000 species of vegetation, nearly 300 species of birds, 55 species of

reptiles and amphibians, and 70 species of mammals confirmed within WSMR (Pers.
comm. David Anderson and Doug Burkett). The WSMR Integrated Natural
Resource Management Plan (November 2001) cites a more detailed spectes list that
can be encountered in differing areas on WSMR, however, the following list of
species was identified during a site visit:

Vegctation

Apodanthera undulate-coyote gourd

Atriplex canescens-fourwing saltbush

Prosopis glandulosa-honey mesquite

Guiierrezia sarorhrae-broom snakeweed

Sphaeralcea coccingg-common globemallow

Sporobolus airoides- alkali sacaton

Sporobolus cryptandrus-sand dropsecd

Avians

Corvus criptoleucus - Chihuahuan raven

frvertobrages

Myecetophilidac-gnats

Cerambycidac-longhorn Beetle

Formicidac -harvester Ants

Lycosidac-wolf spidcr

Mammals

Lepus californicus - black-tailed jackrabbit

Onvx gazella - oryx

Svlvilagus audubonii-desert cottontail
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Rapiks

Uta stansburiana-side-blotched lizard
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II1.C.5

1.

II.D

Other

Are there any other terrestrial communities or habitats on or adjacent to the site
which were not previously described?

L Yes _J—_}_\i_NO

If yes, indicate the “other” area(s) on the attached site map and describe the area(s)

below. Distinguish between onsite and offsite areas. If no, proceed to
Section IT1.D.

Sensitive Environments and Receptors

Do any other potentially sensitive environmental areas’ exist adjacent to or within 0.5
miles of the site? If yes, list these areas and provide the source(s) of information
used to identify sensitive areas. Do not answer “no” withont confirmation from the U.S. Fish
and Wildlife Service and appropriate State of New Mexcco division.

No. Consultation with the latest information available through WSMR Resource

Managers and the latest literature available through the US Fish and Wildlife
Service and the NM Dept of Game and Fish indicates that no sensitive
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environments exist within at least a five mile radius of the site.
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Are any areas on or near (i.e., within 0.5 miles) the site which are owned or used by
local tribes? If yes, desctibe. Contact the Tribal Liason in the Office of the Secretary
(505)827-2855 to obtain this information. INo

Areas that provide unique and often protected habitat for wildhife species. These

areas are typically used during critical life stages such as breeding, hatching,
rearing of voung and overwintering. Refer to Table 1 at the end of this document
for examples of sensitive environments.

NO. Consultation with the latest information available through WSMR Resource

Managers and the latest literature available through the USFWS and NMDGF
indicate that no sensitive environmental areas exist within at least 10 miles of the
Site

Does the site serve or potentially serve as a habitat, foraging area, or refuge by rare,
threatened, endangered, candidate and/or proposed species (plants ot animals), ot
any otherwise protected species? If yes, identify species. This information shonld be
obtained from the U.S. Fish and Wildlife Service and appropriate State of New Mexico division.
No. The latest lists of State and Federal species of concemn, candidate, threatened,
and endangered species were consulted. Resource experts familiar with the sites
confirmed that none of these species utilize the habitats at or adjacent to the Site,

5:Is the site potentially used as a breeding, roosting or feeding area by migratory bird
species? If yes, identify which species. Yes. There are hundreds of species of
migrating birds that may potentially roost or feed at or near the Site. Several
species of birds mayv nest near the Site including Say’s phoebe and cactus

wren.
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6:5.____Is the site used by any ecologically®, recreationally, or commercially
important._ Yes. Gemsbok (Oryx gazella) frequent all portions of the Missile
Range and do occasionally visit the Site. Gemsbok are harvested by recreational
hunters in many portions of the Range including near this Sitespeetes?>—tyes;
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IV. EXPOSURE PATHWAY EVALUATION

1. Do existing data provide sufficient information on the nature, rate, and extent of
contamination at the site?

= X Yes
Qo No
Qo Uncertain

Please provide an explanation for your answer: _The nature and extent of
contamination is described fully in the SWMU Assessment Report for the I.C-38 Diesel
Spill on White Sands Missile Range, to which this STLERA is

attached.:

2. Do existing data provide sufficient information on the nature, rate, and extent of
contamination in offsite affected areas?

a Yes
a No
Qo Uncertain

= X No offsite contamination

Please provide an explanation for your answer:___ The nature and extent of contamination is
described fully in the SWMU Assessment Report for the ILC-38 Diesel Spill on White Sands Missile
Range, to which this SLERA is attach‘ed.

3. Do existing data address potential migration pathways of contaminants at the site?
HX__ Yes
0 No
0 Uncertain

Please provide an explanation for your
answer:
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Potential migration pathways were addressed in the SWMU Assessment Report for the 1.C-38
Diesel Spill on White Sands Missile Range, 1o which this SLERA 1s attached.
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4, Do existing data address potential migration pathways of contaminants in offsite
affected areas?

Q Yes
Q No
Q Uncertain

B-X  No offsite contamination

Please provide an explanation for your answer: Potential migration pathways wete addressed
in_the SWWMU Assessment Report for the L.C-38 Diesel Spill on White Sands Missile Range, to which
this SLERA is attached.

5. Are there visible indications of stressed habitats or receptors on or near (i.e., within
0.5 miles) the site that may be the result of a chemical release? If yes, explain.
Attach photographs if available.

No.
6. Is the location of the contamination such that receptors might be reasonably
expected to come into contact with it? For soil, this means contamination in the soil
0 to 5 feet below ground surface (bgs). If yes, explain.
No. The source of contamination was a leaking underground pipe.
Evidence of contamination is > 5 feet below ground surface.
7. Are receptors located in or using habitats where chemicals exist in air, soil, sediment

or surface water? If yes, explain.
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8.

Could chemicals reach receptors via groundwater? Can chemicals leach or dissolve
to groundwater? Are chemicals mobile in groundwater? Does groundwater
discharge into receptor habitats? If yes, explain.

Could chemicals reach receptors through runoff or erosion? Answer the following
questions:_No.

What is the approximate distance from the contaminated area to the nearest
watercoufrse of arroyo?

0 feet (i.e., contamination has reached a watercourse or arroyo)
1-10 feet

11-20 feet

21-50 feet

51-100 feet

101-200 feet

> 200 feet

> 500 feet

B-X > 1000 feet

[ oy S o R S S

What is the slope of the ground in the contaminated area? .

X 0-10%
a 10-30%
m] > 30%

What is the approximate amount of ground and canopy vegetative cover in the
contaminated area?

H_ <25%
B-X  25-75%
a > T75%

Is there visible evidence of erosion (e.g., a rill or gully) in or near the contaminated
area?

a Yes
EX No
Q Do not know
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Do any structures, pavement, or natural drainage features direct run-on flow (i.e.,
surface flows originating upstream or uphill from the area of concern) into the
contaminated area?

E-X_ Yes, this site is bermed.
B No
a Do not know

10. Could chemicals reach receptors through the dispersion of contaminants in air (e.g.,
volatilization, vapors, fugitive dust)? If yes, explain.

No.

11. Could chemicals reach receptors through migration of non-aqueous phase liquids
(NAPLs)? Is a NAPL present at the site that might be migrating towards receptors
or habitats? Could NAPL discharge contact receptors or their habitat?

INAPLs (Diesel Fuel) are associated
with this site but are confined from ecological receptors.

12. Could receptors be impacted by external irradiation at the site? Are gamma emitting

radionuclides present at the site? Is the radionuclide contamination butied or at the
surface?

No radionuclide contamination is

associated with this site.
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| PHOTOGRAPHIC DOCUMENTATION

During the site visit(s), photographs should be taken to document the cutrent
conditions at the site and to support the information entered in the checklist. For
example, photographs may be used to document the following:

e The nature, quality, and distribution of vegetation at the site

e Receptors or evidence of receptors

e Potentially important ecological features, such as ponds and drainage ditches
e Potential exposure pathways

e Any evidence of contamination or impact

The following space may be used to record photo subjects.

Photographic documentation of the site are attached to the end of this checklist.
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SUMMARY OF OBSERVATIONSANDSITESETTING

Include information on significant source areas and migration pathways that are
likely to constitute complete exposure pathways.

The Site exists in a typical and widespread desert scrub community in the
Tularosa Basin within White Sands Missile Range. Habitat present is not considered
rare or sensitive by anv of the regulating or management agencies including the
USFWS, NMDGFE, and WSMR Directorate of Fnvironment and Safetv. The habitat
present does not harbor listed or sensitive species. No plants at or near the Site
showed any external signs of stress due to contact with the contaninant. Potenual
plants that could be exposed include those in the complete species list for this Sire

b

visit. All are common and widespread throughout the Chihuahuan Desert.

Checklist Completed by Bradley Davis
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TABLE 1

EXAMPLES OF SENSITIVE ENVIRONMENTS
National Patks and National Monuments
Designated or Administratively Proposed Federal Wilderness Areas
National Preserves
National or State Wildlife Refuges
National Lakeshore Recreational Areas
Federal land designated for protection of natural ecosystems
State land designated for wildlife or game management
State designated Natural Areas
Federal or state designated Scenic or Wild River
All areas that provide or could potentially provide critical habitat' for state and
federally listed Threatened or Endangered Species, those species that are currently
petitioned for listing, and species designated by other agencies as sensitive or species

of concern

All areas that provide or could potentially provide habitat for state protected species
as defined in the Wildlife Code, Chapter 17 of the New Mexico Statutes

All areas that provide or could potentially provide habitat for migratory birds as
protected by the Migratory Bird Treaty Act (16 U.S.C. §§ 703-712)

1 Critical habitats are defined by the Endangered Species Act (50 CFR §424.02(d)) as:

1) Specific areas within the geographical area currently occupied by a species, at the time it is listed in
accordance with the Act, on which are found those physical or biological features (I) essential to the
conservation of the species and (i) that may require special management considerations or protection, and
2) Specific areas outside the geographical area occupied by a species at the time it is listed upon a
determination by the Secretary [ of Interior] that such areas are essential for the conservation of the
species.
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All areas that provide or could potentially provide habitat for bald eagles and golden
eagles as protected by the Bald and Golden Eagle Protection Act (16 U.S.C. 668-
668d)

All areas that provide or could potentially provide habitat for song birds as protected
by the State of New Mexico statute (New Mexico Statute, 1978, Chapter 17, Game
and Fish, 17-2-13)

All areas that provide or could potentially provide habitat for hawks, vultures and
owls as protected by the State of New Mexico statute (New Mexico Statute, 1978,
Chapter 17, Game and Fish, 17-2-14)

All areas that provide or could potentially provide habitat for horned toads and
Bullfrogs as protected by the State of New Mexico statute (New Mexico Statute,
1978, Chapter 17, Game and Fish, 17-2-15 and 16, resp.)

All perennial waters (e.g., rivers, lakes, piayas, sloughs, ponds, etc)

All ephemeral drainage ( e.g., arroyos, puddles/pools, intermittent streams, etc) that
provide significant wildlife habitat or that could potentially transport contaminants
off site to areas that provide wildlife habitat

All riparian habitats

All perennial and ephemeral wetlands (not limited to jurisdictional wetlands)

All areas that are potentially important breeding, staging, and overwintering habitats

as well as other habitats important for the survival of animals during critical periods
of their life cycle.
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ATTACHMENT B

ECOLOGICAL SITE EXCLUSION CRITERIA
CHECKLIST AND DECISION TREE
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1. NEwW MEXICO ECOLOGICAL EXCLUSION CRITERIA CHECKLIST

The following questions are designed to be used in conjunction with the Ecological Exclusion
Criteria Decision Tree (Figure 1). After answering each question, refer to the Decision Tree to
determine the appropriate next step. In some cases, questions will be omitted as the user is directed
to another section as indicated by the flow diagram in the Decision Tree. For example, if the user
answers “yes” to Question 1 of Section I, he or she is directed to proceed to Section II.

I. Habitat

In the following questions, “affected property” refers to all property on which a release has occurred
ot is believed to have occurred, including off-site areas where contamination may have occurred or
migrated.

1. Atre any of the below-listed sensitive environments at, adjacent to, or in the localityl of the
affected property? NO. :

o National Park or National Monument
Designated or administratively proposed Federal Wilderness Area

o National Preserve

o National or State Wildlife Refuge

o Federal or State land designated for wildlife or game management

o State designated Natural Areas

o All areas that are owned or used by local tribes

o All areas that are potentially important breeding, staging, and overwintering habitats
as well as other habitats important for the survival of animals during critical periods
of their life cycle _

o All areas that provide or could potentially provide habitat for state and federally
listed Threatened or Endangered Species, those species that ate currently petitioned
for listing, and species designated by other agencies as sensitive or species of concern

. All areas that provide or could potentially provide habitat for state protected species
as defined in the Wildlife Code, Chapter 17 of the New Mexico Statutes

o All areas that provide ot could potentially provide habitat for migratory birds as
protected by the Migratory Bird Treaty Act (16 U.S.C. §§ 703-712)

1 Locality of the site refers to any area where an ecological receptor is likely to contact site-

related chemicals. The locality of the site considers the likelihood of contamination
migrating over time and places the site in the context of its general surrounding. Therefore,
the locality is typically larger than the site and the areas adjacent to the site.
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° All areas that provide or could potentially provide habitat for bald eagles and golden
eagles as protected by the Bald and Golden Eagle Protection Act
(16 U.S.C. 668-668d)

o All areas that provide or could potentially provide habitat for song birds as protected
by the state of New Mexico statute (New Mexico Statute, 1978, Chapter 17, Game
and Fish, 17-2-13)

e All areas that provide or could potentially provide habitat for hawks, vultures and
owls as protected by the state of New Mexico statute (New Mexico Statute, 1978,
Chapter 17, Game and Fish, 17-2-14)

o All areas that provide or could potentially provide habitat for horned toads and
bullfrogs as protected by the state of New Mexico statute (New Mexico Statute,
1978, Chapter 17, Game and Fish, 17-2-15 and 16, respectively)

Does the affected property contain land areas which were not listed in Question 1, but could
be considered viable ecological habitat? The following are examples (but not a complete
listing) of viable ecological habitats:_ YIS,

L Wooded areas

° Shrub/scrub vegetated areas
] Open fields (prairie)

. Other grassy areas

° Desert areas

o Any other areas which support wildlife and/or vegetation, excluding areas which
support only opportunistic species (such as house mice, Norway rats, pigeons, etc.)
that do not serve as prey to species in adjacent habitats.

The following features are not considered ecologically viable:

. Pavement

U Buildings

. Paved areas of roadways

° Paved/concrete equipment storage pads

° Paved manufacturing or process areas

° Other non-natural surface cover or structure

Does the affected property contain any perennial or ephemeral aquatic features which were
not listed in Question 1?7 NO.
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I11. Receptors

1. Is any part of the affected property used for habitat, foraging area, or refuge by any rare,
threatened, or endangered species (plant o7 animal), or otherwise protected species (e.g.,
l raptors, migratory birds)?_NO.

2. Is any part of the affected property used for habitat, foraging area, ot refuge by any species
l used as a recreational (e.g., game animals) and/or commercial resource?_YES.

3. Is any part of the affected property used for habitat, foraging area, or refuge by any plant or
animal species? This includes plants considered “weeds” and opportunistic insect and
animal species (such as cockroaches and rats) if they are used as a food source for othet
species in the area._YES.

III.  Exposure Pathways

1. Could receptors be impacted by contaminants via direct contact?

Is a receptor located in or using an area where it could contact contaminated air, soil3, or
surface water? NO.

For Questions 2 and 3, note that one must answer “yes” to all three bullets in order to be directed to the “exclusion
denied” box of the decision tree. This is because answering “no” to one of the questions in the bullet list indicates
that a complete exposure pathway is not present. For example, in Question 2, if the chemical cannot leach or
dissolve to groundwater (bullet 1), there is no chance of ecological receptors being exposed to the chemical through
contact with contaminated groundwater. Similarly, the responses to the questions in Question 4 determine whether
a complete pathway exists for exposure to NAPL.

2. Could receptors contact contaminants via groundwater?
. Can the chemical leach or dissolve to groundwater4?_NO. Contamination is
blocked from further migration downward by a thick clay unit (> 10 ft thick).
Additionally, GW' is approximately 150 ft below deepest contamination at the site.

=
. Can groundwater mobilize the chemical?

3 For soil, this means contamination less than 5 feet below ground surface (bgs).

4 Information on the environmental fate of specific chemicals can be found on the Internet at
http:/ [ www.epa.gov/ opptintr/ chemfact/ ox at a local library in published copies of the Hagardous
Substances Data Bank.
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. Could (does) contaminated groundwater discharge into known or potential receptor
habitats?_There is no known discharge ot this ground water.

3. Could receptors contact contaminants via runoff (i.e., surface water and/or suspended
sediment) or erosion by water or wind?
. Are chemicals present in surface soils?_ NO. There is no surface contamination at
the site.
. Can the chemical be leached from or eroded with surface soils?. NO.
. Is there a receptor habitat located downgradient of the leached/eroded surface soil?
NO.
4. Could receptors contact contaminants via migration of non-aqueous phase liquids (NAPL)?
. Is NAPL present at the site?_YES.
. Is NAPL migrating toward potential receptors or habitats?_NO. The diesel

contamination 1s prevented from further migration downward by a thick (> 10 ft
thick) clav layer.
) Could NAPL discharge impact receptors or habitats?_INO.

Based on results of this checklist, an exclusion would be granted from furthet ecological risk
assessment.
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Figure 1 -Ecological Exclusion Criteria Decision Tree

(Refer to corresponding checklist for the full text of each question)

Are there sensitive areas
at, adjacent to, or in the locality of the
affected property?

Does the affected property contain
other land areas which could be
%, CONSidered viable ecological habitat?

No

Does the affected property contain

Yes

Proceed to Section |,
Receptors

any perennial or ephemeral aquatic
features?
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Figure 1 - Exclusion Criteria Decision Tree (continued)

Do any rare, threatened,
or endangered species, or otherwise
protected species use the affected
property?

Do any species which
are considered a recreational or
. commercial resource use the affected

property?

Yes

No

Do any plant or animal species use
the affected property for habitat or
foraging?

No

)

Proceed to Section I,
Exposure Pathways
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Figure 1 - Exclusion Criteria Decision Tree (continued)

Could receptors be impacted
by contaminants via direct contact?
Is a receptor located in or using the area where it
could contact contaminated air, soil*, or surface
. Water? (*For soll, this means contamination less
ey than 5 feet bgs)

Yes

Could receptors contact

contaminants via groundwater?

1. Can the chemical leach or dissolve

to groundwater?

Can groundwater mobilize the chemical?

. Could/Does contaminated groundwater

.. discharge into potential receptor
. habitats?

Yesto 1,2, and 3 ———

Noto1t,2,0r3

Could receptors contact
contaminants via runoff or

via erosion (by water or wind)?

. Are chemicals present in surface soils?

. Can chemicals be leached from or
eroded with surface soils?

. Is there a receptor habitat located

™, downgradient of the leached/eroded g

wSurface soil? -

N =

Yesto1,2,and 3

[

Noto1,2,0r3

Could receptors contact
. contaminants via migration of NAPL?
1. Is NAPL present at the site?
2. Is NAPL migrating toward potential
receptors or habitats?
3. Could NAPL discharge contact
receptors or habitats?

Yesto1and2 or
Yesto1and3

kExdusion, Gfanted;; :
No ecological assessment is
warranted at this time.
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1.0 Introduction

A site visit was conducted at LC-38 Diesel Spill Site to ascertain viable ecological habitat and
biological entities that could potentially be affected by drilling four wells at the proposed
sampling locations.

2.0 Methods

An observer conducted a pedestrian survey at the LC-38 site on 16 September 2003. The
observer recorded all detectable vegetation and fauna out to a 200-meter perimeter around the
site. A list of vegetation and animals detected is presented in appendix A.

The latest lists of State and Federally listed species of special status (sensitive, of concern,
threatened, or endangered) were consulted and none of the species were found to be likely to
inhabit the site.

3.0 Results

-After literature review and expert interview no threatened or endangered species or sensitive
habitats were anticipated to exist at or near the site. Subsequent on-site reconnaissance detected
no sensitive species or their habitats. Habitats associated with the site are not considered
ecologically sensitive or unigue to this portion of the Chihuahuan desert. The Site exists in a
typical and widespread desert scrub community 1n the Tularosa Basin within White Sands
Missile Range. Large, well defined, mesquite coppice dunes dominate this area around LC-38.
Habitat present is not considered rare or sensitive by any of the regulating or management
agencies including the USFWS, NMDGF, and WSMR Directorate of Environment and Safety.

The site itself has been disturbed through mechanical manipulation primarily from past military
use of the site including leveling and construction of buildings.

4.0 Conclusions

Based on information gathered during this investigation, it appears that there is no reasonable
potential for detrimental impact to potential ecological receptors. The lack of any sensitive
habitats or species of concern limits the potential for this spill site to have any measurable
detrimenta] affects to the environment or environmental receptors.
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APPENDIX A

Species List for LLC-38 Diesel Spill Site

Vegetation

Apodanthera undulate-coyote gourd

Atriplex canescens-fourwing saltbush

Prosopis glandulosa-honey mesquite

Gutierrezia sarothrae-broom snakeweed

Sphaeralcea coccinea-common globemallow

Sporobolus airoides- alkali sacaton

Sporobolus cryptandrus-sand dropseed

Avians

Corvus cryptoleucus ~ Chihuahuan raven

Invertebrates

Mycetophilidae-gnats

Cerambycidae-longhorn Beetle

Formicidae -harvester Ants

Lycosidae-wolf spider

Mammals

Lepus californicus - black-tailed jackrabbit

Oryx gazella - oryx

Svilvilagus audubonii-desert cottontail

Reptiles

Uta stansburiana-side-blotched lizard
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