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Dear Ms. Dizon:

This report presents the Phase 2A analytical results for Site:19, Yard .
D-13, that were obtained as part of the Remedial Investlgat1on/Feas1b111ty
Study at Naval Air Station Alameda. Pertinent information provided with
this report include a site plan showing the boring and well locations,
summary tables of the analytical results, a table showing the comparison of
action levels for various chemical groups, and certified analytical
reports.

The summary tables (Tables 1A, 1B, and 2) are prepared as part of the Data
Management Plan to provide an eff1c1ent method of screening large amounts
of analytical data that highlight site-specific areas of potential concern.
Chemical concentrations exceeding various established action levels are
highlighted on these tables. Certified analytical reports provided in
Appendix A include the raw 1abnratory data and -detection 11m}t§,faﬁ§6ach
chemical group analyzed. o

If you have any questions regarding these results, p1ease call me at (415)
573-8012.

Very tru]y yours,

- Yy ‘\\<3{:, 4{?7§?ez’ AT
Timothy G.'B6dkin, R.G. ’
Senior Project Scientist
TGB/rr
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cc: J. Babcock, Canonie Environmental Services Corp.
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SUMMARY 1ABLE OF ANALYHICAE RLSULTS: SO
SIE 19, YARD D13
NAS Al AME DA
REMEDIAL INVESHGATION/FEASIBILITY STUDY

Boring Number /Sample Depth (feel)
BD13-13 BD13-14 BD13-14 BD13-14 BD13- 14 B3 14 BO1S 15 B3 15

Chemical Group/Analyte 150-155 35-40 95-100 135140 145 -150 155 - 160 40 45H 105 110
Volotile Organics
Acelone 49. 13. 14,
Elhyl Benzene
Methylene Chioride 19. 9. 13. 12. 14, i1, 13. 14.
Toluene 1. 14, 100. 25. 28. A 160. 3.
Xylene (tolal)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyte wos not detecled.
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SUMMARY TABLE OF ANALYIICAL RLSULIS: SOIL
SIE 19, YARD D15
NAS ALAMEDA
RUMEDIAL INVESTICATION/F LASIBILITY SIUDY

Boring Number /Sample Depth (feel)

BD13-15 BD13-15 BD13-15 BD13-16 13 16 BDI3 16 BOtS 16 BO1s 16
Chemical Group/Analyte 1M5-120 130-135 145-150 30 - 35 6.0 - 6.5 90 - 94 120 125 140 145
Volatile Organics '
Acetone 33. 21, 19, 57. 30.
Ethyl Benzene
Methylene Chioride 12, 1, 16. 13, 1, 2, 2N, 13,
Toluene 24, 16. 22. 36. 8. 17.
Xylene (total)

Notes:

1. Analytical resulls are presented
in micrograms/kilogram (ug/kq).

2. Blank spaces indicate that the
analyte was not detecled. '
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Chemical Group/Analyte
Semivolatile Organics
Di-n-butyiphthalate
Diethylphthalate
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo{k)fluoranthene
Benzo(a)pyrene
bis{2-ethyihexyl)phthalate

Noles:

1. Analytical results are presented

in micrograms/kilogram (ug/kg).

2. Blonk spaces indicate that the
analyte was not detected.

1ABLL 1A
SUMMARY TABLE OF ANALYTICAL RESULIS: SOIL
SIE 19, YARD D13
NAS ALAMEDA
REMEDIAL INVESTIGATION/FLASIBILITY ST1UDY

Boring Number /Sample Deplh (icet)

MWD13-3 BD13-5 BD13-5 BD13-5 8D13-6 BD13-6 BD1S 6 D13 6
05-10 20 - 25 9.5-60 100-105 05-10 20 - 25 9.0 - b)Y 80 - 85

1500. 430. 630. 3700. 5/0. 9200. 120.
7700.

Canonielnvironnental



Chemical Group/Analyte
Semivolotile Orgonics
Di-n-butylphthalote
Diethylphthalate
Fluoronthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
bis(2-ethylhexyl)phthalate

Notes:

1. Analytical results ore presented

in micrograms/kilogram (ug/kq).

2. Blank spaces indicale that the
analyte was not detected.

C

TABLE 1A

SUMMARY TABLE OF ANALYTICAL RESULIS: SOIL
SITE 19, YARD D13
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY SIUDY

Boring Number /Sample Deplh (fcel)

BD13-7
05-1.0

8D13-7 BD13-7 BD13-7 8D13 9
1.5 - 20 4.5 - 50 8.0 - 85 85 9.0

8013 16 8013 16 BD1S 16
1.5 20 50 55 105 1.0

1400.

1300. 430. 430.
8800.
1000.
1700.
580.
700.
920.
880.
650.

1000.
950.

2100. 850.

Canonielnvironmental
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TABLE 1A

SUMMARY TABLE OF ANALYTICAL RESULITS: SOIL
SIE 19, YARD D13
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Boring Number /Sumple Depth (leet)
MWD13-1 MWD13-1 MWD13-1 MWD13-1 MWD13-2 MWD1S5 -2 MWD135 -2 MWD13--2

Chemical Group/Analyle 05-10 10-75 100-105 130-135 05-10 20 25 90 95 155 - 140
Metals

Auminum 3890.0 5480.0 11700.0 13400.0 9940.0 9280.0 4/20.0 1660.0
Arsenic 31 2.7 3.0 5.1 95 58 40
Borium 22.3 358 61.5 110.0 140.0 511 439 719
Beryflium 0.1 0.2 0.4 0.4 74

Codmium 0.3 0.3 0.5 0.4

Colcium 6640.0 1460.0 1600.0 2870.0 7480.0 3810.0 7940.0 1/80.0
Chromium 250 30.7 395 5.9 209 H8 h./ 519
Coboll 42 58 8.0 9.7 9.7 1.3 9.1 y 8
Copper 18.2 6.7 13.3 15.6 138.0 61.1 4729 313
Iron 6430.0 7120.0 14700.0 18300.0 30500.0 28200.0 10940.0 13600.0
Leod 28.4 8.6 40.5

Magnesium 2250.0 1590.0 3070.0 4960.0 4870.0 2700.0 3440.0
Monganese 924 148.0 154.0 268.0 830.0 89/.0 3220 2170
Molybdenum 249 55 391 5.7
Nickel 238 18.3 42.2 66.9 1020.0 540.0 1010.0 860.0
Potassium 590.0 607.0 487.0 1110.0 359.0 258.0 100.0 /10.0
Silver 0.3

Sodium 239.0 228.0 728.0 678.0 399.0 511.0 386.0 304.0
Thallium 33

Titonium 3120 330.0 478.0 639.0

Vanadium 15.0 216 28.7 33.8 115 29.6 26.1 278
linc ' 28.5 23.3 321 " 442 192.0 120.0 459 444
Notes: -

1. Analytical resulls are presented

in milligrams/kilogram (mg/kg). .
2. Blank spaces indicate that the

analyle was not delected.

Canonielnvironmental



Chemical Group/Analyle
Melals
Aluminum
Arsenic
Borium
Berythium
Codmium
Colcium
Chromium
Cobalt
Copper
Iron

Leod
Mognesium
Manganese
Molybdenum
Nickel
Potassium
Silver
Sodium
Thaltium
Titanium
Vanadium
Zinc

Notes:

1. Analyticol results are presented
in milligrams/kilogram (mg/kg).

2. Blank spaces indicale thal the
analyle was not detected.

C

SUMMARY TABLE OF ANALYTICAL RESULIS: SOl
SITE 19, YARD D13
NAS ALAMEDA
REMEDIAL INVESTICATION/FEASIBILITY SIUDY

TABLE 1A

Boring Number/Sample Depth (feet)

r 3
§
C/

TWWDI3-3  MWDT3-3  WWDI3-3  WWDI3-3  WWDI3- 4 WWDI3- 4 MWDI3 4 MWDIS 4
05-10  50-55 120-125 145-150 25-30 45 50 105 110 145 - 150
4580.0 37700 6540.0 1090.0 45200 9200.0 15700.0 10700.0

44 38 5.4
235 20.1 739 135 36.0 210 95.0 /50
2860.0 2030.0 3980.0 24000 37000 51000.0 2500.0
328 269 3.1 425 26.0 250 66.0 350
42 41 76 1.0 1.1 )
59 144 428 60.1 19.0 25.0 98
72000 6700.0 13900.0 14000.0 73700 16900.0 1/000.0 14300.0
185 150 8.0
2070.0 1630.0 3610.0 3080.0 1900.0 3800.0 23000.0 3500.0
89.6 1230 - 195.0 226.0 83.0 200.0 3500 220.0
240 224 445 47.7 220 230 60.0 150
600.0 481.0 1230.0 841.0 600.0 1200.0 1200.0 1200.0
159.0 224.0 930.0 813.0 1000.0
480.0 269.0 230.0 447.0
440.0 490.0 969.0 500.0
18.7 145 24.4 265 19.0 300 28.0 210
222 274 606 " 531 13.0 410 40.0 210

Canonielnvironmental
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SUMMARY TABLE OF ANALYHCAL RESULIS: SOIL
SITE 19, YARD D13
NAS ALAMEDA
REMEDIAL INVESTIGATION/ EASIBILITY STUDY

IABLE 1A

Boring Number /Sample Depth (ieet)
80135 BD13-5 BD13-5 BD13-5 BD13-6 BD13-6 BD13 6 BD13-6

Chemical Group/Analyle 05-10 25-30 55 - 6.0 100 - 105 05-10 2h - 30 55 - 6.0 85 90
Metals '

Aluminum 5170.0 5820.0 5580.0 15800.0 5160.0 6360.0 6600.0 14900.0
Arsenic

Borium 33.0 22.0 33.0 9.0 290 320 3510 90.0
Beryllium

Cadmium

Colcium 5200.0 2500.0 2700.0 2400.0 3100.0 2700.0 2700.0 2100.0
Chromium 29.0 350 38.0 90.0 30.0 29.0 370 450
Cobalt ' 18 y 98
Copper 8.0 1.0 6.2 14.0 8.3 1.0 6.5 15.0
Iron 7850.0 8640.0 8950.0 20500.0 7560.0 9040.0 96/0.0 272400.0
Lead 6.6

Mognesium 2300.0 2100.0 2300.0 4000.0 2000.0 2800.0 2500.0 3800.0
Manganese 98.0 96.0 99.0 2200 100.0 96.0 110.0 290.0
Molybdenum

Nickel 250 29.0 29.0 62.0 23.0 290 310 55.0
Polossium 720.0 630.0 670.0 1500.0 620.0 960.0 820.0 820.0
Silver

Sodium 900.0

Thallium

Titonium 510.0 400.0 480.0 760.0 5350 H11.0 510.0 59%0.0
Vanadium 20.0 210 220 40.0 210 210 24.0 410
linc ' 18.0 210 210 350 170 210 210 310
Notes:

1. Analytical results are presented

in milligrams/kilogram (mq/kg). .
2. Blank spaces indicale thot the

analyle was not detected.

Canonielnvironmental
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TABLE 1A

SUMMARY TABLE OF ANALYHCAL RESULTS: SOl
SIE 19, YARD D13
NAS ALAMLDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Boring Number /Sample Depth (feel) _
8013-6 BD13-7 BD13-7 8D13-7 BD13-7R BD13--7 BD1S 8 B8D13-8

Chemical Group/Analyle 9.5 - 10.0 05-10 20 - 25 50 - 55 55 - 6.0 85 9.0 05 - 10 30 - 355
Metols

Auminum 19400.0 5450.0 10900.0 57400 75200 11500.0 4980.0 2840.0
Arsenic '

Borium 100.0 30.0 63.0 no 120 50 310 310
Beryllium

Codmium

Calcium 2600.0 2300.0 4200.0 1600.0 2000.0 2100.0 2800.0 1400.0
Chromium 64.0 28.0 67.0 27.0 370 50.0 210 20.0
Cobolt 10 89 8.0 )

Copper - 16.0 -1 90 110.0 95 8.0 9.0 120.0 18.0
lron 22100.0 8000.0 32300.0 9180.0 9570.0 15100.0 8500.0 46/0.0
Lead 13.0

Magnesium 4100.0 2300.0 4000.0 1600.0 1800.0 5100.0 4100.0 1200.0
Mangonese 230.0 95.0 200.0 150.0 180.0 200.0 140.0 110.0
Molybdenum 50.0 19.0
Nickel 58.0 26.0 64.0 20.0 220 410 620.0

Potassium 1100.0 810.0 1400.0 810.0 830.0 930.0

Sitver '

Sodium 620.0 /40.0

Thallium

Titonium 672.0 470.0 781.0 400.0 470.0 534.0 2/0.0 220.0
Vonodium 48.0 19.0 340 210 240 340 170 12.0
Zinc : : 320 2.0 61.0 ‘180 18.0 240 1.0 25.0
Notes:

1. Analytical results are presented

in milligrams/kilogram (mg/kg). \
2. Blonk spaces indicale thot the

onalyle wos not detected.

Canonielnvironmental
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TABLE 1A

SUMMARY TABLE OF ANALYTICAL RESULIS: SOI
SIE 19, YARD D13
NAS ALAMEDA
REMEDIAL INVESTICATION/FEASIBILITY STUDY

Boring Number/Sample Depth (feel)
BD13-8R BD13-8 BD13-8 BD13-9 BD13-9 BD13 -9R BD15-9 ~BD13-9

Chemical Group/Analyle 35-40 110-U5 130-135 05-10 55 - 40 40 45 80 - 8H 145 150
Metals
Aluminum 4700.0 8440.0 12300.0 3540.0 3940.0 2/50.0 2740.0 1250.0
Arsenic 14.0 29
Barium 390 74.0 79.0 21.0 26.0 14.0 190.0 H8.0
Beryllium

- Codmium
Calcium 2100.0 1200.0 2300.0 2100.0 1500.0 1870.0 99800.0 1900.0
Chromium 310 310 410 22.0 21.0 204 15.0 550
Cobalt 6.6 6.9 35 )
Copper 13.0 1.0 1.0 10.0 13.0 270 32.0 9.6
Iron 7920.0 140.0 15300.0 6230.0 8150.0 4/40.0 6150.0 12400.0
lead 1.2 6.9 6.9 2/.0
Mognesium 1700.0 3200.0 3100.0 2000.0 2300.0 1440.0 4100.0 2900.0
Monganese 90.0 190.0 200.0 82.0 100.0 100.0 360.0 140.0
Molybdenum 250 48.0 49.0 23.0 29.0 184 9.9 390
Nickel 1100.0 1200.0 540.0 640.0 990.0 160.0
Potassium 1000.0 1000.0 306.0
Silver
Sodium 184.0
Thallium
Titonium 350.0 370.0 594.0 280.0 270.0 150.0 450.0
Vanadium 19.0 25.0 300 14.0 18.0 10.6 120 230
linc : ' 220 210 280 “ 170 70 26.8 46.0 26.0
Notes:

1. Analytical resulls are presented

in milligrams /kilogram (mg/kg). ,
2. Blank spaces indicale that the

onalyle wos not detected.

Canonielnvironmental
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TABLE 1A .
SUMMARY [ABLE OF ANALYNICAL RESULIS: SOl
SHE 19, YARD D13
NAS ALAMEDA
REMEDIAL INVESTICATION/H EASIBILITY STUDY

Boring Number /Sample Depth (feel)
B8D13-10 B8D13-10 BD13-10 BD13-10 13- Bt 1 BS 1 Bb15-11

Chemical Group/Analyte 05-1.0 30 - 35 80 -85 140145 10 - 15 40 445  11h 120 150 - 135
Metals

Auminum 3120.0 6720.0 19500.0 9680.0 4110.0 3550.0 9590.0 8570.0
Arsenic 6.0 47
Barium 250 5700 110 60.0 18.2 1h.3 83.3 128
Beryllium

Codmium

Calcium 2000.0 84900.0 2500.0 2600.0 2390.0 1980.0 19/0.0 22300
Chromium 240 18.0 570 43.0 28.2 216 478 111
Cobalt 1.0 38 54 - 6b v 62
Copper 120 30.0 45.0 12.0 - 431 16.5 2.6 36.4
Iron 5440.0 12600.0 21600.0 13900.0 6880.0 5/900 14900.0 15400.0
Lead 440 10.0

Magnesium 1800.0 13000.0 4100.0 5100.0 2290.0 1430.0 34100 34000
Manganese 720 564.0 300.0 160.0 88.8 161.0 1710 1/0.0
Molybdenum

Nickel 20.0 170 63.0 430 24.0 AN} H2.59 449
Potassium 1000.0 1600.0 830.0 630.0 360.0 950.0 850.0
Silver

Sodium 239.0 228.0 1060.0 1020.0
Thallium

Titanium 260.0 280.0 658.0 550.0 327.0 288.0 116.0 455.0
Vonadium 14.0 230 420 28.0 156 . 140 26.1 259
linc : 17.0 350 450 “ 260 35.7 251 59.5 4351
Notes:

1. Analyticol results are presented
in milligroms/kilogram (mg/kg).

2. Blonk spaces indicate that the
analyle was not detected.

Canonielnvironmental



TABLE 1A .

SUMMARY TABLE OF ANALYIICAL RESULTS: SOIL
SHL 19, YARD D13
NAS ALAMLDA
REMEDIAL INVESTIGATION/FLASIBILITY SIUDY

. Boring Number /Sample Depth (feet)
BD13-12 8D13-12 BD13-12 BD15-12 BD13-13 BD1S 13 BN 13 BD13 13

Chemical Group/Analyte 1.5-20 45-50 95-100 145-150 20 -25 80 84 10 1thH 140 - 145
Melals :

Aluminum 4380.0 5730.0 14100.0 10300.0 6510.0 9550.0 85/0.0 1920.0
Arsenic 88 40 32 45
Barium N0 90.0 82.0 305.0 64.4 65.1 /49
Beryllium 04 04 0.3 0.3
Cadmium 08 0.5 0.5 04
Coalcium 2900.0 1900.0 1800.0 1600.0 23700.0 2090.0 1860.0 2060.0
Chromium 23.0 30.0 52.0 350 25.2 493 3.1 38.6
Cobait 6.3 - 6.3 6.1 6.8 6.0 y 12
Copper 6.9 100 1.0 61.0 179 99 15.1
lron 7060.0 9340.0 19500.0 14600.0 14300.0 15500.0 12100.0 13100.0
Leod 88 303.0

Mognesium 2100.0 2900.0 3500.0 3300.0 44200 2590.0 31200 3260.0
Manganese 85.0 970 160.0 180.0 269.0 148.0 150.0 196.0
Molybdenum

Nickel 220 310 50.0 46.0 19.6 38.3 43,/ 479
Potassium 680.0 1000.0 1500.0 1500.0 1070.0 992.0 160.0 914.0
Silver 04

Sodium 1300.0 1200.0 725.0 683.0 49450 %940
Thallium

Titanium ' 4100 440.0 656.0 4700 307.0 3540 40/.0 3170
Vonadium 16.0 200 38.0 270 26.0 319 22.1 25.5
Zinc : 14.0 210 280 © 20 2920 338 32.5 554
Notes:

1. Anclyticol results are presented

in milligrams/kilogram (mq/kg). : ,
2. Blank spaces indicale that the

analyle was not detected.

Canonielnvironmental



"ABLE 1A

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIL
SITE 19, YARD D13
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Boring Number/Sample Depth (feet)
BD13-14 BD13-14 BD13-14 BD13-14 BD13-15 BD13-15 BD13-15 BD13-15

Chemical Group/Analyte 20-25 40-45 140-145 150-155 20-125 85-90 125-130 135- 140
Metals

Aluminur 19500 4910.0 4590.0 11600.0 12000.0 5500.0 16400.0 9530.0 8670.0
Arsenic 14 11 6.0 4.7
Barium 570 25.0 81.0 85.0 374 103.0 655 60.7
Beryllium 2760 1

Cadmium 1 .

Calcium 99800 3600.0 2000.0 2100.0 2400.0 33100 42300.0 2270.0 1950.0
Chromiur 67 27.0 26.0 38.0 42.0 334 436 388 38.0
Cobalt 11 6.7 6.7 45 89 6.3 6.1
Copper 256 | 9.2 1.0 12.1 256.0 332 53
Iron 32300 7910.0 73700 15100.0 16800.0 8440.0 21700.0 13100.0 12500.0
Lead 385 ' ‘ _ 13.7

Magnesiu 23000 2300.0 21000 3200.0 3500.0 2990.0 10800.0 2920.0 2700.0
Mangane: 897 88.0 84.0 - 170.0 170.0 128.0 516.0 150.0 128.0
Molybden 60 : : 1.6 14

Nickel 1230 240 230 46.0 510 29.8 414 445 114
Potassiur 1600 780.0 700.0 1400.0 1400.0 760.0 1400.0 1200.0 1000.0
Silver 0 :

Sodium 1430 980.0 1000.0 362.0 780.0 1130.0 1070.0
Thallium 3

Titonium 846 420.0 430.0 548.0 5200 - 819.0 846.0 505.0 410.0
Vanadium 48 19.0 18.0 270 30.0 20.7 318 240 22.5
Zinc 292. 16.0 16.0 - 27.0 300 375 199.0 396 41
Notes:

1. Analytical results are presented
in milligrams/kilogram (mg/kq).

2. Blank spaces indicate that the
analyte was not detected.

Canonielnvironmental



Chemical Group/Analyte
Melals
Auminum
Asenic
Barium
Berylium
Cadmium
Calcium
Chromium
Cobolt
Copper
Iron

Leod
Mognesium
Mongonese
Molybdenum
Nickel
Potassium
Silver
Sodium
Thallium
Titanium
Vonadium
Zinc

Notes:

1. Analytical results are presented
in milligroms/kilogram (mg/kg).

2. Blonk spaces indicote that the
analyte was not delected.

TABLE 1A

SUMMARY TABLE OF ANALYTICAL RESULTS: SOIL
SHE 19, YARD D13
NAS ALAMEDA

REMEDIAL INVESTICATION/FEASIBILITY STUDY

BD13-16

Boring Number /Sample Depth (feet)

BD13-16 BD13-16 BD13- 16

1.5 - 20 9.0 -55 105- 110 135 - 140
3980.0 5020.0 8470.0 11600.0
3.2 14 3.7
258 32.5 65.6 112.0
2370.0 1920.0 13200.0 1890.0
301 3 33.0 51.8
35 24 - 6.1 19
21.6 106.0 69.8 19.5
6680.0 9020.0 19500.0 16900.0
385.0 6.2
2100.0 2850.0 3560.0 4240.0
85.3 106.0 2170 172.0
236 28.5 39.5 514
540.0 880.0 1200.0 1600.0
153.0 1210 1130.0 1430.0
3280 3130 3720 540.0
156 18.0 211 30.3
334 na2 126.0 " 4]1

Canonielnvironmental



Boring Location/Depth

MWD13-1
MWD13-1
MWD13-1
MWD13-2
MWD13-2
MWD13-2

-MWD13-2

MWD13-3
MWD13-3
MWD13-3
MWD13-4
MWD13-4
MWD13-4
MWD13-4
BD13-5
BD13-5
BD13-5
BD13-6
BD13-6
BD13-6
BD13-7
BD13-7
BD13-8
BD13-8
BD13-8
BD13-8
BD13-8
BD13-8
BD13-8
BD13-9
8D13-9
BD13-9
BD13-9
BD13-9
8D13-10
8D13-10
BD13-10
BD13-11

05 -1.00
1.0"-1.5°
10'-75
15-2.0°
3.5'-40
55'-6.0°
9.0'-95
20'-2.5
5.0-5.%
120-12.5
3.0'-3.5
45-50
9.5'-10.0°
10.0-10.5
10'-1.5
2.5'-30°
55-6.0°
1.0-1.5
2.5-30°
5.5'-6.0°
1.0°-1.5°
20-25
0.5-1.0
1.0-15
3.0-3.5
3.5-40°
8.0'-8.%
1.0-1.5
13.0-13.%
0.5-1.0°
1.0-1.%
3.5-40
4045
8.0-85
0.5-1.0°
1.5'-2.0°
30-35
1.0°-1.5°

TABLE 1B

SUMMARY TARLE OF ANALYTICAL RESUITS: SOi
SITE 19, YARD D15

NAS At AMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
OTHER ANALYSFS

-

Total
Ash CEC 10C Phosphorus
pH (%) (meq/HC) (ma/ke)  _(mg/kq)
99.2 3.28 364
94
8.6
99.1 3.2
8.7 99.3 3.28
99.2 3.36 572
9.3
99.2 2.56 : 238
8.9
99.3 2.96
84
99.2 2.88
14
99.2 3.68 416
9.0
8.6
99.2 3.52 416
8.7
8.5
98.7 3.76 572
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TABLE 1B

SUMMARY TABLE OF ANAIYTICAL RESULTS: SOiL
SITE 19, YARD D-13
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
OTHER ANALYSES

Total
Ash CEC 10C Phosphorus
Boring Location/Deplh pH (%) (meg/HC) (mq/kq) (mq/kg)
BD13-11 1.5-20 98.7 9.44 519
BD13-11 40'-45 9.44

B013-11 6.0-65'
BDI3-11 90'-95'
BDI3-12 30°-35' 9.0 336 519
BO13-12 35-40" |
“BDI3-17 45-50" 8.6
BDI3-12 8.5-90"
BD13-12 10.5-11.0'
BDI3-12 12.0-125
BDI3-13 2025
BD13-13 25-30° 9.0 572
BD13-13 80'-8.5' 9.1
BOI3-14 25-30' 9.2 364
L BDI3-14 4045 87
U BD13-14 9.5'-10.0'
BDI3-15 2.0'-25
BD13-15 2.5-30" 9.2 519
BDI3-15 8.5-90° 19
BD13-15 10.5-11.0°
BD13-15 125-130" _
BD13-15 135~ 140" o . .
BD13-16 15'-2.0°
BD13-16 20'-25 9.3 572
BD13-16 5.0°-55' 99
B013-16 6.0'-65"
BDI3-16 9.0°-95'
BD13-16 120125
BD13-16 14.0'- 145"

Notes:

1. Anglytical results are presented
in units as shown.

2. Sample depths are presented in
feet.

“
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TABLF 1B

SUMMARY TABLE OF ANALYTICAL RESULTS: SO
SHE 19, YARD D- 13
NAS AL AMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
OTHER ANALYSFS

lotal Total Petroleum

Chioride  Kijeldahl Nitrogen  Sulfate Hydrocarbons Cyanide
Boring Location/Depth (mg/kq) (mq/kg) (mq/kq) (mq/ka) (mg/kq)
MWD13-1 0.5-1.0° 29 0.59
MWD13-1 10-15 6.2
MWD13-1 7.0-7.5 0.64
MWD13-2 15-20°
MWD13-2 35-40
MWD13-2 55'-6.0° 29.3
‘MWD13-2 9.0'-9.5 12800 1.6
MWD13-3 2.0-2.5
MWD13-3 5.0'-5.5 18.7
MWD13-3 12.0'-12.5° 8.4
MWD13-4 3.0'-35 7.1
MWD13-4 45-50
MWD13-4 95-10.0’ 88
MWD13-4 10.0-10.5’ 12.2
BD13-5 1.0-15 18.6 95.2 13.9
BD13-5 2.5-3.0° 102
BD13-5 55-6.0° 8.9
BD13-6 1.0-1.5 7.1
BD13-6 2.5-3.0°
BD13-6 5.5-6.0° 239
B013-7 10-15 85
BD13-7 2.0'-25 309
BD13-8 0.5-1.0° 2280
B013-8 1.0-15 10.0
BD13-8 3.0-3.5 12
BD13-8 3.5-4.0°
BD13-8 8.0°-8.5 75.2
BD13-8 11.0-11.5 14.6
BD13-8 13.0°-13.5 3.4
8013-9 0.5-1.0° 16.0 5310
BD13-9 1.0-1.5
BD13-9 35-40 15.4
BD13-9 4.0'-45 13.4
BD13-9 8.0'-8.5 8.6
BD13-10 0.5°-1.0°
BD13-10 1.5-2.0°
B013-10 3.0'-3.5 19.5
B013-11 1015 2.3
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TABLL 18

SUMMARY TABIE OF ANALYTICAL RESULTS: SO
SHE 19, YARD D-13
NAS Al AMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
_OTHER ANALYSES

lotal lotal Petroleum
Chloride  Kijeldahl Nitrogen  Sulfale Hydrocarbons Cyanide
Boring Location/Depth (mq/kq) (mq/kq) (mq/kq) (mq/kq) (mq/kq)
BD13-11 15-2.0°
BD13-11 40'-45
BD13-11 6.0'-6.5 1570
BD13-11 9.0'-9.5 102
BD13-12 3.0'-35 13.0
BD13-12 35-4.0°
TBD13-12 4550
BD13-12 8.5-9.0° 94.6
BD13-12 10.5°-11.0° 47
BD13-12 12.0'-12.% 47
BD13-13 2.0'-2.5° 9.7
BD13-13 2.5-3.0° 8.5
BD13-13 8.0'-8.5
BD13-14 25-3.0° 118 .
“ BD13-14 40'-45
U BDI3-14 95-10 | 96
BD13-15 2.0'-2.5 14500
BD13-15 2.5-3.0°
BD13-15 85-9.0°
BD13-15 10.5°-11.0° 73.4
BD13-15 12.5-13.0° 0.68
BD13-15 135-140° S : 0.79
BD13-16 1.5-2.0° 3070
BD13-16 2.0'-2.%
BD13-16 5.0'-5.5
B013-16 6.0'-6.5' 206
BD13-16 9.0-9.5 586
BD13-16 12.0-12.5° 71.6
BD13-16 14.0°-145 11.6

Notes:

1. Andlytical results are presented
in units as shown.

2. Sample depths are presented in
feet.
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TABLE 2

SUMMARY TABLE OF ANALYTICAL RESULTS: WATER
- SITE 19, YARD D-13
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Well Number
Chemical Group/Analyte Units MWD13-1 MWD13-2 MWD13-3 MWD13-4
Volatile Oraani
1,1-Dichloroethane ug/! 12. 6. 10.
1,2-Dichloroethene (total) ug/! 7.
Methylene Chloride ~ug/l 9. 1. 12. 12.
Pestic
4,4'-DDT ug/l 0.044
Total Petroleum Hydrocar mg/! 0.38 2.6
Metals
Aluminum mg/|
. Arsenic mg/|
Barium mg/|
Beryllium mg/|
Cadmium mg/!
Calcium mg/|
Chromium mg/!
Cobalt mg/|
Copper mg/!
Iron mg/!
Lead mg/!
Magnesium mg/l
Manganese mg/!|
Nickel mg/!
Potassium mg/|
Selenium mg/!
Sodium mg/|
Titanium mg/!
Vanadium mg/| ) )
Zinc mg/ 0.41 0.097 0.51 1.7
Total Qrganic Carbon mg/ 27 7.1 22 19
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TABLE 2

SUMMARY TABLE OF ANALYTICAL RESULTS: WATER
- SITE 19, YARD D-13
NAS ALAMEDA
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Well Number

Chemical Group/Analyte Units MWD13-1 MWD13-2 MWD13-3 MWD13-4
General Minerals
Alkalinity, bicarb (as CaC03) mg/| 870. 280. 140.
Alkalinity, corb (as CaC03) mg/| 80. 360.
Alkalinity, hydrox (as CaC03) mg/| 98.
Alkalinity, total (as CaC03) mg/| 870. 280. 220. 450.
Total Hardness mg/| 524. 232. 526. 2740.
Chloride mq/| 52. 33. 68. 129.
Sulfate mg/| 13. 14, 129. 101.
Oil & Grease mg/| 5.
Total Dissolved Solids mq/| 1360. 440, 480. 770.
Specific Conductance umhos/c 1590 570 620 1410
oH - 73 77 9.7 12
Calcium mg/! 58. 55. 95. : 645.
Copper mg/| 0.16 0.20 - 055
Iron mg/! 219. 21, 187. 494,
Magnesium mg/| 92. 23. 70. 274.
Manganese mg/| 5.6 0.55 2.8 94
Sodium mg/| 325. 51. 108. 200.
Zinc mg/| 0.41 0.097 0.51 1.7
Notes:

1. Shaded concentrations denote concentrations in excess of the Maximum Contaminant Level

or the Applied Action Level.
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Chemicol Group/Anaiyte

TABLE J

COMPARISON OF ACTION LEVELS FOR VARIOUS CHEMICAL GROUPS

NAS ALAMEDA

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Volalile Organics

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroelhylene
1,2-Dichloroethane
1,3-Dichloropropene
1.4-Dichlorobenzene
2-Butanone

Benzene

Benzene

Benzene

Corbon Tetrachloride
Chloroform
Dibromochloropropane
Ethylbenzene
Ethylene Dibromide
Monochlorobenzene
n-Hexone .
Telrachloroethylene
Toluene

Toluene

Toluene
Trichloroethylene
Vinyl Chioride

Xylene

ML
MCL SILC nic Biological Water Air Soil
(mag/1) (mg/t) (mg/kq) Receplor (ug/1) (ug/m3) _(mg/kg)
0.2 Humaen 300 300
0.001
0.032
0.006
0.0005 )
0.0005
0.005
Human 2,000 300
0.001 Human 0.2 0.07
Freshwater 1
Saltwaler |
0.0005
Human 6 0.6
0.0002
0.68 Human 2,000 100
0.00002
0.03
" Human 100 200
0.005
Human 2,000 200
Freshwater 90
Saltwater 20
0.005 204. 2,040 Humon 1 7
0.0005 Human 05 0.1
Freshwater

40
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TABLE 3

COMPARISON OF ACTION LEVELS FOR VARIOUS CHEMICAI GROUPS
NAS ALAME DA
REMEDIAL INVESTIGAHION/FEASIBILITY STUDY

M
MCL SILC Hc Biological Water Air Soil
Chemical Group/Anclyle (mg/1) (mg/1) (mg/kq) Receplor  (ug/1) (ug/m3) (mq/kq)
Volotile Orgonics
Xylene Sallwater 0
Xylene (all isomers) 1.75 Human 2,000 400 30,000
Semivolatile Organics
Acenaphthene Human 20 24
Acenaphthylene Human 20 2
Anthracene Human 20 2 100
Alrazine 0.003
Benlazon 0.018
Benzo(o)pyrene Human 0.09 0.009
Fluoronthene Human 20 2
Fluorene Human 20 2
Naphthalene Human 20 2
Naphthalene Freshwaler 600
Naphthalene Soltwater 700
Pentachiorophenol 1.7 17 Human 2 0.2
Pentachiorophenol Freshwaler 5
Pentachiorophenol " Sallwaler 10
Phenanthrene Human 20 2 100
Pyrene Human 20 2
Peslicides/PCBs .o
2,4,5-TP Silvex 0.01 1. 10
24-D 0.1 ' 10. 100 Human 40 4
g Human 20 ?

Ndicarb
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COMPARISON OF ACTION LEVELS FOR VARIOUS CHEMICAL GROUPS

TABLE 3

NAS ALAMEDA

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

MCL SIC e
Chemical Group/Analyle (ma/1) (mg/1) (mg/kq)
Pesticides/PCBs

Ndrin 0.14 14
Chlordan 0.25 25
DDD,DDE,DDT 0.1 1.0
Diazinon
Dicofol
Dieldrin 08 8
Dioxin (2,3,7,8-1CCD) 0.001 0.01
Endrin 0.0002 0.02 02
Heptachlor 047 4]
Heptachior Epoxide
Kepone 2.1 21
Lead Compounds, Organic 13
Lindane 0.004 0.4 4
Malathion
Methoxychlor 0.1 10. 100
Mirex 21 21
Molinale 0.02
Poraquat . "
Parathion, Ethyl
Polychlorinaled Biphenyls (PCBs) 5. 50
Simazine 0.01
Thiobencarb 0.07 .,
Toxaphene 0.005 05 5

AL

Biologicol Water Air Soil
Receplor (ug/1) (wg/m3)  _(mg/kg)

Human 30 3

Human | 0. ‘

Human 0.1 0.01

Human 0.02 0.002

Human 0.2 0.02

Human 800 80

Human 200 - 4

Humaon 40 0.2
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TABLE 3

COMPARISON OF ACTION LEVELS FOR VARIOUS CHEMICAL GROUPS
NAS ALAMEDA
REMEDIAL INVE STHGATION/H ASIBILITY STUDY

ML :
MCL SILC e Biological Waler Air Sail
Chemical Group/Analyte (mg/1) (mg/1) _(mg/kq) Receplor (ug/t) (ug/m3) (mg/kq)
Inorganics
Aluminum 1.0
Anlimony 15. 500
Asenic 0.05 50 500 Freshwaler 70
Arsenic Saltwoler 20
Asbeslos 10 )
Barium 10 ; 100. 10,000 Human 350 5
Beryllium . 0.75 75
Codmium 0.01 1.0 100 Freshwaler 0.2
Codmium Saltwaler 5
Chromium 0.05 : Freshwaler 50
Chromium Saltwaler 2
Chromium W 560. 2,500 Human 50,000 50
Chromium VI 5. 500
Cobalt 80. 8,000
Copper 25. 2,500 Human 4,000 200
Copper Freshwater 4
Copper Saliwater 6
Cyonide . : . Human 1,000 50
Fluoride (lemperalure dependent) 141024
Fluoride Salts 180. 18,000
Lead 0.05 50 1,000 Freshwater 10
Leod .o Sallwaler 4
Mercury (inorganic) 0002 0.2 20 Human 10 0.0/
Molybdenum 350. 3,500
Nickel 20. 2,000 . Human

400 0.1
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IABIE 3§

COMPARISON OF ACIION LEVEIS FOR VARIOUS CIItMICAL CROUIS
NAS ALAMLDA

Chemical Group/Analyte

REMEDIAL INVESHGATION/EEASIBHITY STUDY

Inorganics

Nickel
Nickel
Nilrate
Selenium
Silver
Silver
Silver
Thallium
Vanodium
Zinc
Zinc
linc

Consumer Acceplance Limils

Color

Copper

Corrosivily

Odor - Threshold -
Foaming Agenls (MBAs)
lron

Monganese
Thiobencarb

Turbidity

Zinc

MCL SHC fne
(ma/) (g/) _ _(mg/kg)
450
0.01 1.0 100
0.05 5. 500
70 700
24. 2400
- 250. 5000
15 units
1.0
Relatively Low -
3 unils
05
0.3
0.05
0.001
5 unils
50

M|
Biological Woler Air Soil
Receplor {uy/1) (ug/m3) (ing/kq)
Freshwaler 1
Sallwoter 8
Sallwater 10
Human 200 2 \
Freshwoler |
Saltwater 6
Human 8,000 800
Freshwater 30
Saltwoler 10
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TABLE 3

COMPARISON OF ACTION LEVEL'S FOR VARIOUS CHEMICAI GROUPS
NAS ALAMLDA
RIMEDIAL INVESTIGATION/HASIBILIY SHUDY

M
MCL. SILC The Biological Water Air Soil
Chemical Group/Analyle (mq/1) (mg/t) {my/kq) Receptor {ug/1) (ug/m3) {mq/kq)
Minerokizalion |
Tolal Dissolved Solids 500
or

Specilic Conductance 900 umhos

Chiloride 250

Sulfale 250 ' '

Noles:

MCLs are Maximum Conlominant Levels.

MALs are Applied Action Levels.

SILCs are Soluble Threshold Limil Concentralions.

TILCs are Tolal Threshold Limit Concentrations.

MCLs, STLCs, and TTLCs were referenced in Barclay's California Code of Requlations, Tille 22, Social Securily, Division 4,
Environmentol Heallh, updaled June 22, 1990.

6. MLs were referenced from the Colifornia Deparlment of Health Services AAL List 901, doled June 29, 1990,

which supersedes ol previous AAL lists.

MCLs for the constiluents listed under Consumer Acceplance Limils and Mineralization apply lo Secondary Drinking Woter Stondards.
State of California recommended MCLs are lisled (or Mineralization under Ihe Secondary Drinking Water Standards.
Freshwoler and saltwaler biological receplors for the listed AALs apply to aqualic life.

Ualbadl ol et
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CERTIFIED ANALYTICAL RESULTS
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NO00236.000836
ALAMEDA POINT
SSIC NO. 5090.3

APPENDIX A — CERTIFIED ANALYTICAL RESULTS

THIS RECORD CONTAINS ANALYTICAL DATA
AND IS NOT REQUIRED TO BE PHYSICALLY
LOCATED WITH THE ADMINISTRATIVE RECORD
DOCUMENT.

THIS DATA WILL NOT BE IMAGED.
TO VIEW THE DATA, CONTACT:

DIANE C. SILVA
RECORDS MANAGEMENT SPECIALIST
NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST :
1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
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SUMMARY TABLE OF ANALYTICAL RESULTS: SOt
SILE 19, YARD D13
NAS ALAME DA
REMLDIAL INVESTICATION/HLASIBILITY SIUDY

Boring Number /Sample Depth (fcet)

MWD13-1 MWD13-1 MWD13-1 MWD135 1 MWD13-1 MWD13 2 MWD1S 2 MWD1S 2
Chemical Group/Analyle 35 - 40 85-9.0 95 - 100 125130 140 - 145 1h 20 50 LY 85 9.0
Volatile Organics
Acetone 22. 4. 3. S1. 16.
Ethyl Benzene
Methylene Chloride 9. 15. 9. 9, 8. 11.
Toluene 3. 7. 36. 30. 18. 1000. 5.
Xylene (total)

Noles:

1. Anolyticol resulls ore presented
in micrograms/kilogram (ug/kg).

2. Blonk spaces indicale that the
analyte was not detected. '
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IABIE 1A

SUMMARY TABIE OF ANALYTICAL RESULTS: SON
SHE 19, YARD D15
NAS Al AMLDA
REMEDIAL INVESTICATION/HLASIBILIY STUDY

Boring Number /Sample Depth (feel)

MWD13-2 MWD13-2 MWD13-3 MWD13-3 MWD13--3 MWD13 3 MWD15 4 MWD13 4
Chemical Group/Anaiyle 130 - 135 145 - 150 35-40 40 - 45 115 120 140 W45 40 45 95 100
Volatile Organics
Acetone 25. 6/. 18.
Ethyl Benzene
Methylene Chloride 10. 10. 1. 1. 14, t. 4. 15.
Toluene 25. 54, 45. 16. /. 4b.
Xylene (totol)

Notes:

1. Analytical results are presenled
in micrograms/kilogram (ug/kg).

2. ‘Blank spaces indicate that the
onalyle was not detected. '
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T1ABLE 1A

SUMMARY TABLE Of ANALYTICAL RESULIS: SON

SHE 19, YARD D13
NAS Al AMELDA

RUMEDIAL INVE STIGATION/H EASIBILITY STUDY

Boring Number /Sample Depth (feel)

MWD13-4 MWD13-4 MWD13-4 BD13-5 BD13-5
Chemical Group/Analyle 100 - 105 140- 145 150- 155 2025 50 55

BD13 Y BD1S O BD13 5

100 110 1bH 140 145

Volotile Orgonics
Acelone 11,

Ethyl Benzene

Methylene Chloride . N, 17. 18. 16. 19.
Toluene 16. 25. 52. 22. 14.
Xylene (totol) : 7.

Notes:

1. Analyticl resulls are presented ' i
in micrograms/kilogrom (ug/kg).

2. Blonﬁ spaces indicate that the ,
analyle was not delecled. '

8.
20. . .
96. 1. 15,
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JABLE 1A

SUMMARY 1ABLL Ol ANALYTICAL RESULTS: SOl

SIE 19, YARD D15
NAS AL AMLDA

REMEDIAL INVESTICATION/FEASIBIEITY STUDY

Boring Number /Sample Depth (icel)

BD13-6 BD13-6 BD13-6 BD13-6 BD13- 6 Bb1s / BDYS /7 B3 /7
Chemical Group/Analyte 20 - 25 50 -55 80 -85 110 -11H 140- 145 1H 20 45 4H0) 80 84
Volalile Organics
Acetone 17. 20.
Ethyl Benzene b.
Methylene Chioride 28. N, 28. 18. 5. 31, 37, 5.
Toluene 10. 100. 35. 21. 36. - 8. 280. 10.
Xylene (lotal) 13, 45,

Notes:

1. Analytical resulls are presented
in micrograms/kilogrom (ug/kg).

2. Blonk spaces indicate that the
analyte was not delected.
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1ABLE 1A

SUMMARY TABLE OF ANALYTCAL RESULIS: SON
S 19, YARD D13
NAS ALAMI DA
REMEDIAL INVESTICATION/FEASIBILITY STUDY

Boring Number /Sample Depth (icel)

BD13-7 BD13-7 BD13-8 B013-8 D13 8 Bp1S 8 BD1S 8 1S 9
Chemical Group/Analyte M0-115 140- 145 2530 60 - 65 105 110 125 150 145 1Hho 20 75
Volatile Organics
Acelone 32. 59. 99. 21, 16.
Ethyl Benzene
Melhylene Chloride 3. 33. 9. 1. 15. 14, 9. 4.
Toluene 49, 17. 39. 22. 19, 8. 48.

Xylene (lotal)

Notes:

1. Analytical results ore presented
in microgroms/kilogrom (ug/kg).

2. Blank spaces indicate that the
anclyte was not delected.

Canonielnvironmental



Chemical Group/Analyle
Volatile Organics
Acetone

Ethyl Benzene
Methylene Chloride
Toluene

Xylene (total)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
analyte was not detected.

C

IABLE 1A

SUMMARY TABIE OF ANALYTICAL RESULIS: SOH

SHE 19, YARD DTS
NAS ALAMLDA

REMEDIAL INVESHCATION/FLASIBILITY SIUDY

Boring Number /Sample DNepth (feel)

BD13-9 BD13-9 BD13-9 BD13-9 BD13-10 BD13- 10 BDIS 10 BD1S 10
30 - 55 85-90 115120 140145 20 2Y 4H Ho /h 80 105 110
9. 31. 60. 20.
17. 18. 14. 15. 30. 19. 1. 1.
20. 3. 21. 8. 24. 1. 46.
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1ABLL 1A
SUMMARY TABLE. OF ANALYTICAL RESULIS: SOL
SHI 19, YARD D15
NAS AL AMLDA
REMEDIAL INVE STICATION/I LASIBILITY STUDY

Boring Number /Sample Depth (feel)

_ BD13-10
Chemical Group/Analyle 135 - 14.0

8D13-11
2.5 - 30

8D13-11 8013-1 B013-1 8BS 1 BOts 12 813 12
6.0 - 65 9.0-95 125130 150 - 1Y 20 24 50 55

Volatile Organics
Acetone
Ethyl Benzene

Methylene Chioride AR
Toluene 20.

Xylene (total)

Notes:

1. Analytical results are presented
in micrograms/kilogram (ug/kq).

2. Blank spaces indicate that the
analyle was not detected.

59.

8.
8.

19. 18. 39.

135, 1. 13. 9. 8. 12.
150. 3. 21. 14. 1. 6.
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Chemical Group/Analyte
Volatile Organics
Acetone

Ethyl Benzene
Methylene Chloride
Toluene

Xylene (total)

Notes:

1. Analytical resulls are presented
in micrograms/kilogram (ug/kg).

2. Blank spaces indicate that the
onalyte was not detecled.

C

1ABLE 1A

SUMMARY 1ABLE OF ANALYTICAL RESULIS: SON
SIE 19, YARD D13
NAS Al AMEDA
REMEDIAL INVESTIGATION/FEASIBILITY SIUDY

Boring Number /Sample Depth (icet)

BD13-12 BD13-12 BD13-12 8013-12 BD13-15 BDIS- 13 B1S 15 8013 13
85-90 105- 110 120-125 150155 7O - /5 85 90 9.5 100 120 125
23. 12. 45. 31 2. 15.

10. 10. i1 S VS 8. 10. . 12,
29. 140. 41. 100. 1. 20. 10. 15.

Canonielnvironmental
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