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B3.6.3.4 Hydrocarbons. TFH-gasoline occurs at a concentration of 0.132 mg/kg

at 15 feet bgs at 03_DBMW39. TFH-diesel and TRPH were below the CRDL in all

subsurface soil samples.

Metals and Cyanide. Twenty metals were detected in the soil samples collected

at Site 3. A complete list of detectf_d metals and their concentrations is provided

for each sample in Table B3-3. (Vadose zone samples were not analyzed for

cyanide.)

B3.6.3.6 General Chemistry

Total Organic Carbon (TOC). One sample, 03_DBMW39 (235 feet bgs), was

analyzed for total organic carbon. The TOC concentration at this location was

209 rog/kg.

B3.6.4 Soil Vapor Headspace Concentrations

All field values of soil vapor headspace in the vadose zone were less than 5 ppm,

with nearly all less than 1 ppm. A complete listing of headspace readings is

provided in Attachment 1 to Appendix B, Field Headspace Values.

B3.7 Groundwater

B3.7.1 Site-Specific Hydrogeology

Groundwater elevation measurements were collected during seven events

(October 1992 through February 1993). Seasonal water level fluctuations are

represented as a hydrograph for each well in (Appendix I). In general, water levels

varied by a few tenths of a foot per month. The water level elevation in the

northeastern section of the site is generally higher than in the rest of the site,

declining by about 10 feet across the site towards the northwest.
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The regional groundwater flow direction in the region of Site 3 is approximately

northwest as shown in Figures 3-4a/b/b. The horizontal groundwater gradient

calculated from the regional groundwater flow map is approximately 0.008 fi/fi.

Aquifer tests were performed on all four monitoring wells installed at Site 3.

Information on each well, including screen setting and surface elevations, are

provided in Table B3-4, Well Construction Data. Pump tests were performed on

03_UGMW26 and 03_DBMW39 and slug tests were performed on wells

03_DGMW64 and 03_DGMW65X. Site 3 hydraulic parameters are summarized in

Table B2-5, and Appendix F presents details of the aquifer tests and analyses.

Aquifer test results indicate the transmissivity ranges from 55 to 390 fi2/day and

hydraulic conductivity ranges from 1.9 to 10.3 fi/day. Storage coefficients and

leakance factors could not be determined from the aquifer test data.

The average linear velocity of groundwater was calculated to be 0.08 fi/day using

the lower hydraulic conductivity of 1.9 fi/day (at 03_DBMW39), the hydraulic

gradient of 0.008 fi/fi, and an assumed effective porosity of 20 percent. Using the

higher hydraulic conductivity of 10.3 fi/day (at 03_UGMW26), the average linear

velocity of groundwater is calculated to be 0.4 fi/day.

B3.7.2 Analytical Results

Groundwater analyses included: general water chemistry, hydrocarbons, VOCs,

SVOCs, pesticides, herbicides, PCBs, metals, and gross alpha/beta particle

activity. A summary of the analyses results are given by analyte group and

sample location in Table B3-6.

Volatile Organic Compounds (VOCs). VOCs detected in groundwater samples

include chloroform and methyl chloride. Chloroform was detected in well

03_DGMW65 at a concentration of 1.0/Jg/L. Methyl chloride was detected at a

concentration of 3.0 _ug/Lin well 03_DBMW39. Methylene chloride and xylene

were found to occur below the CRDL in well 03_DGMW65. Methylene chloride is

a demonstrated laboratory contaminant.
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Semivolatile Organic Compounds (SVOCs). Bis(2-ethylhexyl)phthalate occurs

below the CRDL in well 03_DGMW65X at a concentration of 2.0 mg/L.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. The pesticides

dieldrin, heptachlor, 4,4'-DDT, and BHC-gamma were detected at the

downgradient monitoring well 03_DGMW64. Dieldrin occurs at a concentration of

0.11 pg/L, which exceeds the California DTSCaction level set at the detection limit

of 0.05/Jg/L. Heptachlor was detected at a concentration of 0.068 pg/L,

approximately seven times its California MCL of 0.01/.zg/L. Concentrations of 4,4'-

DDT and BHC-gamma are 0.11 and 0.05 pg/L, respectively. Dalapon, an

herbicide, was detected at a concentration of 2.2 pg/L at 03_DGMW65.

Hydrocarbons. TRPH and TFH (diesel and gasoline) were not detected in

groundwater samples.

Metals and Cyanide. Selenium was detected above its MCL of 10 pg/L in Wells

03_UGMW26, 03_DGMW64, and 03_DGMW65X, at concentrations of 13.3 pg/L,

17.4 pg/L, and 14.7 l.zg/L, respectively. Cyanide was not detected in groundwater

samples.

General Chemistry. The groundwater at Site 3 had field values for pH, electrical

conductivity, and temperature of around 7.6, 1,250pmhos/cm (at 25 degrees C),

and 23 degrees C, respectively.

The distribution of the major ions for groundwater at Site 3 is presented as Stiff-

type and Piper diagrams. Stiff diagrams for all wells are displayed as Plates J-1

and J-2. A Piper diagram (Appendix J) indicates the groundwater type in the

vicinity of Site 3. Groundwater at Site 3 is a sodium-bicarbonate type, TDS

ranges from 731 to 847 mg/L.

Nitrate/nitrite (as N) concentrations of 15.3 mg/L and 10.6 mg/L in upgradient well

03_MW26 and downgradient well 03_MW64, respectively, are above the California

MCL of 10 mg/L. Table B3-6 lists the detected analytes for each well.
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Dioxins and Furans. (Groundwater samples were not analyzed for dioxins and

furans.)

Gross Alpha and Beta Particle Activity. Gross alpha and beta particle activity

were detected in all four wells. The EPA MCL of 15 pCi/L for gross alpha was

exceeded in the groundwater sample collected from well 03_DBMW39

(15.9 pCi/L). Gross beta particle activity was detected below the Federal MCL and

ranged from 18.6 to 13.1 pCi/L.

B3.7.3 Comparison with Drinking Water Standards

Analytes exceeding regulatory levels includes nitrate/nitrite (as N), selenium,

dieldrin, and heptachlor. Table B3-7 lists the analytes detected at concentrations

that exceed either the Federal MCL, California MCL, or California DTSC action

levels.

B3.8 Potential Contamination Migration Pathways

The RI sampling addressed the following potential contamination migration pathways:

· The high permeability sediments in the Agua Chinon Wash may aid in vertical
transport of contaminants through the vadose zone to the groundwater

° Contaminated landfill leachate sediment and/or shallow soils may be leached or
eroded into surface runoff drainages

· Landfill leachate may potentially migrate through the base of the landfill into the
groundwater

· Contaminated surface water may be transported offsite via Agua Chinon Wash
during periods of runoff from precipitation

B3.9 Summary and Conclusions

Contaminants detected in the sediment samples along Agua Chinon Wash include Iow

levels of hydrocarbons (TFH [diesel and gasoline] and TRPH), and pesticides (4,4-DDE

100209B4.SCO\93\JW-5/2 B3-18



TM'CT0145 CLE-CO1-O1F14_BIB-O001

4,4-DDD and 4,4-DDT), Detected surface and near-surface soil contamination includes

one dioxin, octachlorodibenzo-p-dioxins, at a concentration of I ng/g.

Detected subsurface contamination includes: VOCs, acetone and methylene chloride,

both of which are demonstrated laboratory contaminants; herbicides MCPP,2,4,5-T,and

2,4,5-TP; and hydrocarbon TFH-gasoline (below the California LUFTaction level).

Groundwater contamination includes one VOC (methyl chloride), pesticides (dieldrin and

heptachlor), and one herbicide (dalapon). The California MCL was exceeded for

heptachlor, and dieldrin exceeds the California DTSC action levels.

In general, contamination at Site 3 is Iow and is not considered to be a source of

regional contamination. Potential pathways include surface runoff along Agua Chinon

Wash, and localized pesticide and herbicide contamination in deep soils that may be

contributing to the presence of these compounds in the groundwater.
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Table 63-0

site 3 (ou- 2): Summaryof DetectedChemicalsSurfaceRunoff Samples
MCAS El Toro Phase I RI Technical Memorandum

STATIONID 03_ACt 03_AC2 03_AC2 03_AC3 03AC3 03_ACX
SAMPLE NUMBER S14S0045 ETSWO016 S1450046 ETSWO019 S1,1S00,17 51450062

ANALYlrE BY GROUP UNITS DVF(,) DVF{,I DVFla) DVFI, ) DVFf, ) DVF_a)
GENERAL CHEMISTRY

ALKALINITY AS CACO3 MG/L 58 108 38 32 52

BICARBONATE MG/I. 70 132 46 39 63
CARBONATE MG/L

CHLORIDE MG/L 8.85 70.2 6.77 5.09 9.37

SULFATE MG/L 50.9 207 32.4 12.3 37.7

TOTAL DISSOLVED SOLIDS MG/L 376 527 296 42 361

CYANIDE UG/L 3 U 3.1 B 3 U
NITRATE/NITRITE-N MG/L 3.24 2.31 3.3

PH MG/L 6.88 6.93 6.94
METALS

POTASSIUM UG/L 3660 b 2250 b 3250 b

MAGNESIUM UG/I. 7240 4510 b 6100

MANGANESE UG/L 6.6 b 5.4 b 53 b

SODIUM UG/!. 13300 9680 13100 - '

CALCIUM UG/L 24600 16700 21100

NICKEL UG/I. 9.9 b 5.3 U 9.7 b

LEAD UG/I. 1.4 b 1.4 U 1.4 U

VANADIUM UG/L 6.5 b 6.1 b 7.2 b

ZINC UG/L 33.6 26.6 30

COPPER UG/L 13.2 b 10.9 b 14 b

IRON UG/I. 414 438 528

BARIUM UG/L 123 b 97 b 110 b

ARSENIC UG/L 2 b 1.4 b 1.8 b

ALUMINUM UG/L 510 519 635

ALUMINUM 73.6 6

ARSENIC 3.4 6

BARIUM 158 B

CADMIUM 76.4

CALCIUM 56500

CHROMIUM 7.2 B

COPPER 15.1 6

IRON 22.2 BE

LEAD 1.3 B

MAGNESIUM 21800
MANGANESE 14.5 B

NICKEL 9.4 B

POTASSIUM 3750 B
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TableB3_)
Site 3 (OU- 2): Summary of Detected Chemicals Surface Runoff Samples

MCA$ El Toro Phase I RI Technical Memorandum

STATION ID 03ACt 03_AC2 03_AC2 03_AC3 03_AC3 03ACX
SAMPLENUMBER 51450045 ETSW00111 S1450046 ETSW0019 S1450047 S14S0062

ANALYTE BY GROUP UNITS DVFla) DVFIII) DVF_a) DVF(I) DVFIa_ DVFii)
SELENIUM 1.3 BW

SODIUM 74300

VANADIUM 4.2 B

ZINC 39.4

VOLATILE ORGANIC COMPOUNDS

CHLORODIBROMOMETHANE UGP,. I U 10 U 1 U 10 U 1 U 0.5 J

ACETONE UG/L 5 16 U 2 U 21 U 3 39 B

CHLOROMETHANE (METHYL CHLORIDE) UG/L 2 10 U 1 J 10 U 3 2 U

CARBON DISULFIDE UG/L 1 U 10 U 1 U 10 U I U 1

2-BUTANONE UG/L 2 U 10 U 2 U 10 U 2 U 2
SEMIVOLATILE ORGANIC COMPOUNDS

B,S<2-E_YL.EXYL)PH_d.*_EIU_ I lO I U I IS I I ,0 I U I ,0 I U I ,o I u I I
PESTICIDES AND PCBs

G_WCHLORDANE lU_ I 0.01 I I oo_ I u I oos l u I I I 005 l u I ]
(a) A definition of each data validation flag (DVF) is provided in Table B-I.
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Table B3-1
Site 3 (OU-2): Types of Samples and Chemical Analyses

MCAS El Toro Phase I RI Technical Memorandum
Page 1 of 2

Groups of Anal_es Requested a

Station Sample Sample PNtl- Genl. Groee
Location/ Identi- Identi- Depth Semi- cid.m/ Herbl- Chem- Dioxirul/ Alpha/
Stratum fic,atlon fication (fi) VOCs VOCe PCBe oides TPH TFH Metala CN larry TO(= Furans Bela

Surface Water and Sediments

Agua 03_ACl ESTW0018c 0 X X X X X X X
Chinon _S1451023 0 X X X X X X X
Wash S1451024 2 X X X X X X X X

S1450039 0 X X X X X X X X X
S1450045c 0 X X X X X X X X

_,gua 03AC2 S1451025 0 X X X X X X X
Chinon S1451020 2 X X X X X X X
_/ash S1451019 4 X X X X X X

S1450046c 0 X X X X X X X X X X

Agua D3_AC3 ESTWO019¢ 0 X X X X X X X
Chinon S1451022 0 X X X X X X X
Wash S1451021 2 X X X X X X X X X

S1450047c 0 X X X X X X X

Drain 03_ACX S1451062c 0 X
Pipe

Surface and Near-Surface Soils

Stratum I 03_UGS S1454013 0 X X X X
S1454399 0 X X X X

03_LF3 S1454016 0 X X X X X X X

03_LF2 S1454015 0 X X X X X X X

03_LF1 S1454014 0 X X X X X X X

03_DBS S1454017 0 X X X X X X X X

Vadose Zone Soils

03_UGMW26 S1456051
S1456040 85 X X X
S1456035 255 X

03_DBMW39 S1456041 5 X X X X X X X
S1456042 10 X X X X X X X
S1456043 15 X X X X X X X
$1456052 20 X X X X X X X X
S1456044 25 X X X X X X X
S1456045 35 X X X X X X X
S1456046 45 X X X X X X X
91456053 215 X X X X X X X
S1456031 235 X X

03_DGMW65 S1456039 185 X X X
S14,56050 225 X X X X X X X
S145670301 227 X X X X X X X
S1456034 265 X X

10020AB6.SCO/93/JD-5/4
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Table B3-1

Site 3 (OU-2): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 2

Groups of Anal_es Requested a

Station Sample Sample PNtl- QIml. Gross
Location/ Identl- Identi- Depth Semi- cides/ H®rbl- Chem- Dioxln. Alpha/
Stratum fication fication (fi) VOCe VOC8 PCSa cides TPH TFH Metal8 CN IMry TOC Furanm Beta

03_DGIVIW64S1456038 40 X X
S1457153 40 X X
S1456049 200 X X X X X X X
S1457152 200 X X X X X X X
S1456033 248 X

Groundwater

03_UGMW26 S1452027 230-270 X X X X X X X X X X

03_DBIVlW39 $1452016 230-270 X X X X X X X X X X X

03 DGMW65 S1452020 230-270 X X X X X X X X X X

03 DGMW64 S1452019 245-285 X X X X X X X X X X

a VOCs= VolatileOrganicCompounds; Semi-VOCs= SemivolatileOrganicCompounds;
PCBs= PolychlorinatedBiphenyls;TPH = TotalRecoverablePetroleumHydrocarbons;
TFH = TotalFuelHydrocarbons;CN = TotalCyanide; TOC = TotalOrganicCarbon.

b Duplicateof previoussample.

c Surfacewatersample

10020AB6,SCO/93/JD-5/4



Table 93-2
Site 3 (OU- 2): Summaw of Detected Chemicals In $edln_lts and Surface/Near-Surface Soil

MCA8 El Tom _ I RI Technical #kmomndm

8AMPt. E NUM.ER !t'40t oa3 "'t-u'10_ 't40t0_ $t"4S10_ 81-4.19t0 81 23 81ut02'I $t-4_,40t7

SAMPLE DEPTH(FT.BG8) (0) (2) (o) (2) (4) 42) (0)ANALYTE BY GROUP UNIT8 DVF_II} DVFf.) . DVF(i)
M:I--ALS

SILVER MG/KG 0,42 U 0.46 U 0.43 U 0.4.5 U 0.46 U 0.42 U 0.43 U 0,69 b.
ALUMINUM MG/KG 2110 12900 1700 2110 4820 2020 1970 9540
ARSENIC MG/KG 0.95 b 2.2 b 0.55 b 0.82 b 1.4 b 0.50 b 0.51 b 4.2
BARHJM MG/KG 86.0 188 36.6 b 40.2 b 92.8 62 29.4 b 97.5
BERYU. ILIIM MG/KG 0.1 U 0,47 b 0.1 U 0.1t U 0.23 U 0.1 UJ 0.1 UJ 0.48 b
CALCIUM MG/KG 2110 3090 2100 1130 1910 2680 1788 5410
CADMIUM MG/KG 0.35 b 0.63 0 2.1 1.4 1.1 b 0.24 UJ 0.24 UJ 2
COBALT IMG/KG 1.4 b 4.1 b 1.2 U 1.3 b 2.6 b 1.2 U 1.2 t) 0.0 b
CHROMIUM MG/KG 3.8 13.5 3.3 8.0 7 3 3.5 14.5
i.,u_-;.-=_; MG/KG 3.2 b 8.7 3.3 b 5.3 b 4.1 b 22 b 2 b 22.0
IRON MG/KG 3040 14700 2840 3240 6850 4280 2850 19000
MERCURY MG/KG 0.03 U 0.06 U 0.04 U 0.04 U 0.03 U 0.03 U 0.03 U 0.1 U
POTASSIUM MG/KG 017 b 2490 537 b 941 b 1260 060 b 594 0 2570
MAGNESIUM MQ/KI3 1100 4950 881 b 1230 2090 1010 968 b 4140
MANGANESE MGIKG 120 145 70.3 67.7 95.6 117 51 217
SOOIUM M,G_.G 165 b 2_ b 160 b 236 b 244 b 109 b 121 b 303 b
NICKEL IV,G/KG 3.1 b 6.1 b 1.0 b 3 b 4.3 b 2.9 b 1.9 b 13.7
LEAD MG/KG 1.7 2.0 4.0 5.2 3.2 2.1 2 32.5
THALLIUM MG/KG 0.14 U 0.10 U 0.14 U 0.15 U 0.13 U 0.14 U 0.14 U 0.18 b

VANADIUM MG/KG 9.9 b 37.1 7.8 b 8.4 b 17.8 11.7 7.6 b 34.4
ZINC IdG/KG 18.5 37.8 14.4 20.7 21 .S 12.7 10.6 104
VOLA/'/LE ORGAN/C COMPOUNDS
TOUJENE UG/KG 9 J 11 U 10 U 11 U 11 U 10 U 10 U 9 J
2-HEXANONE UG/KG 6 J 11 U 10 U 11 U 11 U 10 U 10 U 10 U
ACETONE UG/KG SO0 U 210 B 16 U 10 U 11 U 10 U 10 U $ J
METHY't.ENE CHi.OR)DE UG/KG 220 DU 54 U 86 U 120 U 11 U 10 U 10 U 15 U
2-BUTTE UGJI(G SO DU 11 U 10 U 11 U 11 U 10 U 10 U 10 U
SEM/t4N.A/ILE ORGANIC COMPOUNDS

B,S¢-_.HT_LATE lUC,_o I .0 I uJ I 740 t uJ J 1400 I J I 7eo I uJ I 49o I J I _70 I u I 88o I u I 070 I u
PT_.C/DES AND PC&S

4,4'4:X)T L/G/Ki I 3.33 U I 3.07 U 337 JU I 3.76 U I - UJR 7. I ,.M 209 IPCJ

4,4'-000 333 U 3.67 U 337 U 370 U UJR 331 U 3.33 293 CJ
4_4'--DDE 3.33 U 3.67 U 337 U 376 U UJR 4.46 0.47 477 J
DIOXINS AND FIJRANS

OCTACHLORODIBENZO-P-OIOXIN8 I_ I I I { { I [ I I I I I I I I i I
H_DE$

2,4,S-TP(S_LVEX) lUeX_ I 24.9 I U I 231 I U I 24.9 I U I 2, ] U I I I I I J I 20.2 I UJ
TOTALFUELHYD_.A_ONS_XES.,A_ wou._

1 011241 113,1 1..i t,l 11351 11201 112.1 1143I_H Oa_l_ UO_* 0.05 U 0.O, u 0.,6 _.71 1._1 0.242 0.051 u 0.19
TOTALRECOVERABLEPETROLEUMmm_._oNs _w_
mPH I_._Ke I 87 I I 2o l u ] 223 I I 212 I I 2O l U I 14 ] U r 2O [U I "" I
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Table 93-2
Site 3 (OU- 2): Summary of Detected Chendcall In Sediments and Surfece/Nur-Surfece Soil

MCA8 El Toro Phase I RI Technical Memorandum

SAMPLE Id,IMBER 81-434014 St-4S4010 81-4S401& S'1'4.S4Ot3 S1'40431fil
8AMPLGDEPTI.I(FT.BGS) 40) (0) 40) (0) (0)

ANALYTEBYGROUP UNII'8 DVF(a) DVF(&]
METALS

SILVER MG/KG 0.43 U 0.44 U 0.52 b 0.43 U 0.43 U
ALUMINUM MG/)(G 6650 9290 13000 4910 8550
ARSENIC MG/KG 3.7 2.3 2.9 3.5 2.7
BARIUM MGIKG 99.0 111 145 79.3 100
BERYLLIUM MC/KG 0.33 b 0.39 b 0.49 b 0.20 U 0.44 U
CALCIUM IV_..dI(G 4740 5810 5440 4300 5220
CADMIUM MG/KG 32 0.7 b 0.93 b 0.41 b 0.75 b
COBALT MG/'KG 4.7 b 4.7 b 5A b 2,9 b 4.S b
CHROMIUM MG/KG 16.0 7.3 12.4 4.9 7.9
CC._r ,_._ MG/KG 13.6 5.2 0 13.9 4.0 b 0.4
IRON MGd'KG 11100 12000 17700 7260 11300
MERCURY MG/KG 0.1 U OAS 0.63 0.04 U 0.03 U
POTASSIUM MG/KG 2360 3410 3960 2780 3460
MAGNESIUM MG/KG 3500 4550 S770 3190 4390
MANGANESE MQJKG 159 199 224 140 189
SODIUM MG/KG 325 b 191 b 282 b 160 b 183 b
NICKEL MGA(G 8.0 U 4.7 U 7 U 3.2 U 4.1 U
LEAD MC-dKG 76.9 4.2 25 10.9 11
THALLIUM MC.dKG 0.14 U 0.10 b 0.31 b 0.22 b 0.28 b
VANADIUM MG/KG 25.6 28.1 35 16.3 26.7
ZiNC MC/KG 102 40.6 46.9 33.3 42.4
VOL4T/LE ORGAMC C --_._-OiN/DS
TOLUENE UG/KG 2 J 10 U 4 J
2-HEXANONE UCdKG 13 U 10 U 11 U
*,CF.TONE UG/KG 10 U 10 U 11 U
METHYLENE CHLORIDE UG/KG 10 U 14 U 11 U
2-BUTte UG/KG 10 U 10 U 11 U
SEMIVOLA TILE ORGANIC COMPOUNDS

B,SC2-ETHYU_EX_)P_TE I ucvxG I 660 I U I 690 ] U I 710 I U I I I I I I i I I I,'c" i_u=._ AND PCBs

4,4'-DDT UG/KG 147 , J 3.38 UJ 10.5 J - -

4,4'-DDO UG_GUG_G 16.7 t UJ 3.38 UJ 3.54 UJ4r4'-DOE 16.7 U.J 3.38 UJ 10.2 J
DIOJONSAND FURANS

CK_TACHLOI;tOOIBE_O-P-D_XINS I NG_GI I I I I I I I J I I I I I I I I
rle:_irZln._;)

2,4,0-TP(SILVl_X) IUC.,_GI 24.0 ] UJ I 35.5 I UJ ] 2e.5 I UJ I 40.0 I I 25.1 I u i I I I I I
TOTAL FUEL I_¥--uRCCARC.Oii$ (DIESEL AND GASOLME}

,,_G I I 12'9 U I 13'4_ o,.__L iM_o i 130NE 130 lo ] " I I I I I I I0.,1 0= 112'510.1,I 12'40.1
TOTAL RECOVERABLE PETROLEUM II TuKuCARBONS (TRPH}

mPH IMC,/KGI 2O2 I I 20 I u I 20 I u I 2O I u I 2O I u I I I I I I
Ia) A delle,Nion of each data validation flag (DVF) is i_ovlded In Tabis B-1.
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Table 03-3

Site 3 (OU- 2): Summary of Detected Chemicals In the Vadou Zone (Subsurface) Samples

MCA$ El Toro Phlll I RI Technical Memorandum

8AMPLE NUMBER 814U04t 81411t042 8t,1_6043 814/4002 814156044 81_ S145904_ 8141R_63
SAMPLE DEP"fTd(FT.BGB) (6) (t0) (t6) (20) (26) (U) (,IS) (215)

ANALYTE BY GROUP UNIT8 DVF(a) DVF(a) , DVP(;,)
;ENER4L CHEMISTRy

OT__o._.c cA..o. IMC._Gt I I I t I t I I I I I t I I I
14E'FA/..S
_LUMINUM MG/I<G 5400 4250 10200 2520 4010 10100 12100
_RSENIC MG,_G 1.1 b t .2 b 1.9 b 0.87 b 1.2 b 3.9 6.2
_IUM MG,,KG 67.2 68.9 192 83.2 86.4 155 154

BERYLLIUM MCw'KG 0.1 UJ 0.1 UJ 0.22 J 0.11 UJ O.1 UJ 0.25 J 0.21 b
:ALCIUM MG/IKG 39_0 2200 4300 2270 1710 10500 7930
_ADMIUM MG/KG 0.45 J 0.32 J 035 J 0.27 J 0.25 U,J 0.96 J 3.2
:OBALT MG/KG 2.0 b 2.5 b 4.9 b 1.7 b 2.3 b 6.3 0 5.5 b

DHROMIUM MCdKG 6.2 4.9 11.0 3.8 4.7 11.8 17.4
;OPPER MC-_KG 3.5 b 3.0 0 5.6 b 2.1 b 3 13 7.8 12.9
;tON MGIKG 7500 6010 14100 4190 6350 15900 21900
IERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.0G U 0.03 U
'OTASSIUM MG/KG 2120 2120 2390 1120 1500 4840 4290
IIAGNESIUM _G 3000 2590 5980 1540 2350 7190 6960

MANGANESE MC/KG 142 139 137 90.0 158 288 318
SOOIUM MG/KG 153 b 51t b 1340 313 b 304 b 667 b 1060 0
NICKEL MG/KG 3.5 b t .6 U 4.6 b 1.8 b 3.1 b 9.4 268
LEAD _G 0.84 0.96 2.e 0.41 b 0.83 4.7 3
_/FNIUM MG/KG 0.12 b 0.1 U 0.12 U 0.11 U 0,1 U 0.11 U 0.12 U
'HALUUM MG/KG 0.14 U 0.15 U 0.19 b 0.16 U 0.14 U 0.15 b 0.4 U
(ANADIUM MG/KG 19.1 16.5 34.6 11.4 17.4 41.9 48.1

ZINC I/,G/t<G 21.9 21.5 36.3 12.4 18.2 49.7 62
VOL4 nLE _ COMPOUNDS

ACETONE UG/KG 11 U 11 . U 17 12 U 11 O 11 U 12 O 14
'OLUF,.NE LIG/KG 3 ,} 7 J 13 U 12 U 11 U 11 U 12 U 12 U

HEPaW's__$

2_4_5-TP(81LVE.X) UCdKG 27_. U 26.0 U 30.7 U 30.6 U 9.9 U 21_.1 U 21_.5 U 27.7 U
2_4,5-T 27.2 U 26.9 U 30.7 U 30.6 U 269 U 29.1 U 29.5 U 27.7 U
_TALt_ELHY_Oc,u_o.s_ESEL*__s_Ne
'FHGASOLINE IMG/KQI 0055 l u j 0.054 l U I 0Oe3 I U I 0.002 I u I o.o54 I u I 0.132 f I o oe I u I 0.055 l u

Sheet 1 of 3
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Table 03-3
Site 3 (OU- 2): Summary of Detected Chemicals in the Vadoee Zone (Subsurface) Samples

MCA$ El To_mPhase I RI Technical Memorandum

8TA'I'ION ID 03_DBMW39 03.__,h_64 03_DGMW64 03 DOMW64 [ 03 DGMW64 03_DOMW64 I 03_DGMWU 03_DGMWUSAMPLE NUMBER 814N03t S¶U_)38 814871S3 81,11_049 81457182 S14._4033 81456039 $1488080

8AIdPLE DEPTN(FT.BG8) (236) DVF[a) (40) 440) (200) DVP{a} I (.o) '"') I .86) .2.ANAILY'TEBYGROUP UNITS DVF[&) DVF[a) DVF(a) DVF_i_ DVF[=)GEkiERAL CH,"m;_ ;nY

TOTAL ORGANIC CARBON Iuc'_o I _ I I I I I I I I I , I [ ] J I I
METALS

ALUMINUM MC/KG 13300 9990 11900
ARSENIC MG/KG 5.3 3.4 10.6
BARIUM MG,'KG 126 142 138
BERYLLIUM MG/KG 0.75 b 0.49 U 0.76 b
CALCIUM MC-,/KG 47400 9870 4380
CADMIUM MO/KG 7 1.0 1.6
COBALT MO/KG 7.2 b 3 b 8.3 b
CHROMIUM MG/KG 21.2 16.7 16.6
C0 J-'I-'C.K MG/KG 13.2 12.3 16
IRON MCa/KG 18900 12700 21700
MERCURY IV,G/KG 0.11 0.07 0.06 U
POTASSIUM MO/KG 3840 2420 3350
MAGNESIUM MG/KG 6940 4380 5420
MANGANESE MC.dKG 346 183 271
SODIUM MC-dKG 627 b 488 b 425 b
NICKEL MG/KG 28.4 13.7 169
LEAD MG/KG 2.4 1.6 0.1
SELENIUM MG/KG 0.12 U 0.11 b 0.13 U
THALLIUM MCdKG 0.49 b 0.41 b 0.37 b
VANADIUM MG/KG 649 39.5 44.4
ZINC MG/KG 54.9 38.3 67
VOLATILE ORGANIC C ---u,_F._JNDS

METHYLENE CHLORIOE [UG/KG 32 B 12 U 12 U 11 U 12 U 12 U 14 U 32 U
ACETONE IUG/KG 16 39 U 78 B 11 U 17 U 12 U 11 U 11 J
TOLUENE [UG/KG 12 U 12 U 12 U 11 U 12 U 3 J 11 U 12 U
HERBICIDES

MCPP UG/KG 27000 UJ 28900 UJ 26200 UJ 30100 UJ

2,4,S-'i'P(SILVEX} UG/KGUG/KG 27 UJ 28.8 UJ 61.3 J 30.1 UJ2r4fS-T 27 UJ 28.8 UJ 26,2 UJ 41.8 J
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE}
'FFHGASOLINE IMc''xc'I I I I I I I o.os5 I u I o.oso I u I I I I I o.oo I u

,__,_ Sheet 2 of 3



Table B3-3
Site3(OU-2): Summaryof DetectedChemicalsintheVadoesZone(Subsurface)Samples

MCAS El Toro phase IRI Technical Memorandum

8AMPLE NUMBER $146570301 81465034 81_ 81486038

SAMPLE DEPI_FT.BGS) (227) (;rU) (88) (Z_S)ANAiLY'I'E BY GROUP UNITS DVF(a) DVF(a)
=EMERALCHEMISTRY
TOT_. ORC-A_C C_BO' IMG_<G t I I I I I I 100 I U I I t I I I ] I
l=lrA/..S

ALUMINUM MG/KG 864
ARSENIC MG/KG 1.3 b
BARIUM MG/KG 21.4 b
BERYIA._UM klIGh<.G O.11 U
CALCIUM MG/KG 034 b
CADMIUM MG/KG 0.35 b
COBALT MG/KG 1.3 U
;HROMIUM MG/KG 1.0 b

COPPER MG/KG 1.8 b
IRON MG/KG 1530
MERCURY MG/KG 0.03 U
_OTASSlUM MG/KG 323 b

MAGNESIUM MG/KG 520 b
MANGANESE MG/KG 35.0
SODIUM MG/KG 157 b
dlCKEL MG/KG 2.2 b

LEAD MC/KG 0.S b
SELENIUM _G 0.11 U
rHAI..MUM MG/KG 0.16 U

VANADIUM MG/T(G 4.8 b
ZINC NICdKG 6.8
VOLATILE ORI_IINIC r.r,r,_m"_mn e

METHYLENE CHLONIDEACETONETOLUENE UG/KG IUG/KGUG/KG 32 I I 29 IUI '50 IBI1111 uU 1212 , uU 1111 UU t t I I I
_/ERB_IDE$

2T4,5-'_ {SlL_.X) UG_G 27.g U 29.1 UJ 27.4 U 30.3 U
2,4,5-1 _O 27.0 U 29.1 UJ 27.4 U 30.3 U
TOTAL FUEL HYI_OCAP_-nL_- (DIESEL AND _--'m-_-nLU?E/
TFHGASOUNE IMG/KGI 0.0,_ I U I I I r t I I I J I I r I I

a) A de5n#lonof each data validation flag (DVF) is iXlOVtded;n Table B-1.

Sheet 3 of 3
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TM'CTO 145 CLE-C01-01F145-B18-0001

Table B3-5

Site 3 (OU-2): Summary of Hydraulic Parameters
MCA$ El Toro Phase I RI Technical Memorandum

Trans- Hydraulic
Well mi_sivity Conductivity Storage Leakance

Identification Type of Teat Analysis Method (ft'_/day) (fi/day) Coefficient a Factor a

03_UGMW26 Pumping Cooper-Jacob (1946) 390 10.3 NA NA

03_DBMW39 Pumping Cooper-Jacob (1946) 55 1.9 NA NA

03_UGMW63 Pumping Theis-Recovery (1935) 160 4.0 NA NA

O3_DGMW64 Slug Cooper, Bredehoeft, 120 3.0 NA NA
and Papdopulos
¢967)

03_DGMW65X Slug Bouwer and Rice 230 6.5 NA NA
(1976) and Bouwer
¢9el)

aNA = Not applicable.
Source: Table F-2 (Appendix F)

10020AC6.SCO\93\JD



Table 53.6

Site 3 (GU- 2): Summary of Detected Chemicals In Groundwater Samples

MCA$ El Toro Phalle I RI Technical Memorandum

STATION ID 03_DBMW3$ 93_DGMW64 03_DGMW6EX 03..UGMW20 I

I
8AMPLE NUMBER 81452016 S1452019 81452020 81452027

SCREEN INTERVAL (230-270) (245-285) (Z30-270) (230-270)

ANALYTE BY GROUP REG.CODE(b) REG.LEVEL(c) UNIT8 DVF(a) DVF(I) DVF(e) DVF(a)
GENERAL CHEMISTRY

o I
ALKALINITY AS CACO3 NA NA MG/L 335 286 288 271

CARBONATE NA NA MG/L 286

BICARBONATE NA NA MG/I. 409 288 288 331

CHLORIDE 3 250 MG/L 148 152 145 104

NITRATE/NITRITE-N 1 10 5.73 10.6 7.95 15.3

TOTAL DISSOLVED SOLIDS 3 ,500 MG/L 731 847 750 762
METALS

ARSENIC 2 50 UG/L 10.7 3.1 b 2.6 b 6

BARIUM 2 2000 62.9 b 35.9 b 46.4 b 120

CALCIUM NA NA UG,I. 27300 U 57100 51700 64500CADMIUM 2 5 UG/L 1.2 1.6 b 3 b 1.2 U

COBALT NA NA UG/L 5.5 U 58 U 6 io 5.8

COPPER 2 1300 UG/L 0.0 U 62 b 4.3 b 2.7

MAGNESIUM NA NA UG/L 14900 35300 27300 30900
MANGANESE 3 50 9.9 161 238 20

SODIUM NA NA UG/L 210000 181000 168000 133000

NICKEL NA NA UG/L 40.2 96.4 166 28.5

SELENIUM 1 10 6.8 17.4 14.7 133

VANADIUM NA NA 44.9 15.1 b 13.8 b 29.7

VOLATILE ORGANIC COMPOUNDS

METHYLENE CHLORIDE 4 40 UG/L 1 U 1 0.5 1

XYLENE (TOTAL) NA NA UG/L I 1 0.5 1

CHLOROFORM 2 100 UG/L 0.6 1 I 1
SEMIVOLA TILE ORGANIC COMoOUNDS

_S_GESB'S_T"_)""_TE,.o_I NA [ NA IUG_ I 10 I U I 10 l U I 2 I J I 10 U

BHC-GAMMA(LINDANE} NA NA UG/L 0.05 0.053 0.05 U 0.05 UJ

DIELDRIN 4 0.05 UG/L 0.1 0.113 0.1 U 0.1 UJ

HEPTACHLOR I 0.01 UG/L 0.05 0.068 0.05 U 005
HERBICIDES

DAY'OR ] NA i NA ]UGh I 1.67 I UJ ] 0.5 I U I 2.2 I I 0.5 I U
GROSS ALPHA AND BETA

GROSS ALPHA I 2 15 PCI/L 15.9 14.3 8.6 14.2GROSS BETA 2 50 PCI/1. 10.3 13.1 6.0 10.9

(Il) A definition of each data validation flag (DVF') is 10fovtdedin Table B-1. (c) The given concentration represents the Califomla MCL,

(b) Regulatory Codes are: the EPA 10firnaryMCL, the EPA secondary MCL, or 1he

I · California MCL california DTSCAction Level,whichever is most stringent.

2 z EPA ixmlary MCL

3 = EPA secondaryMCL

4 = C_difomlaDTSC Actidn Level

aw 3XZ.S Sheet 1 of 1
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Table B3-7

Site 3 (OU-2): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-

Well SI Concen- tory c tory
Identification (ft bgs) b Analyte Units tration Level Code d

03_DBMW39 (230-270) Total Dissolved Solids mg/L 731 500 3

Gross Alpha PCI/L 15.9 15 1

03_UGMW26 (230-270)=Nitrate/Nitrite-N mg/L 15.3 10 2

Total Dissolved Solids mg/L 762 500 3

Selenium /Jg/L 13.3 10 2

03_DGMW64 (245-285) Nitrate/Nitrate-N mg/L 10.6 10 1

Total Dissolved Solids mg/L 847 500 3

Manganese I.zg/L 161 50 3

Selenium /lg/L 17.4 10 2

Dieldrin pg/L 0.11 0.05 4

Heptachlor IJg/L 0.07 0.01 2

03_DGMW65 (230-270)!Total Dissolved Solids mg/L 750 500 3

Manganese /Jg/L 238 50 3

Selenium I.zg/L 14.7 10 2

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
_Rlisted,the California DTSC action level was applied.

egulatory Code:
1--EPA Primary MCL: Federally enforceable drinking water standard established for the

health effects of contaminants
2=California MOL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color,

and odor (includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water

purveyors to take corrective action to reduce the level of
contamination in the water they supply (Action levels cease to exist
when state MCLs are promulgated.)

10020B1F.SCO\93\JD



Appendix B4

Nature and Extent of Contamination:

Site 4 (OU-3) -- Ferrocene Spill Area
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Appendix B4

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 4 (OU-3) - FERROCENE SPILL AREA

This discussion of Site 4 is supplemented by the figures and data tables listed below.

The figures begin on page B4-3, and the tables are grouped at the end of this

Appendix B4. Field headspace values for soils at this site are presented in Table BA1-4,

in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B4-1: (Site Map)
Figure B4-2: Geologic Cross Section

Table B4-1: Types of Samples and Chemical Analyses
Table B4-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B4-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B4-4: Well Construction Details
Table B4-5: Summary of Hydraulic Parameters
Table B4-6: Summary of Detected Chemicals in Groundwater Samples
Table B4-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSCAction Levels

B4.1 Site Description

Site 4 (OU-3), the Ferrocene Spill Area, is southeast of Building 658, an engine testing

facility. The site is in the northeast portion of MCAS El Toro, on 9th Street, and is about

400 feet west of Site 3 (Original Landfill).

In August 1983, a 500-gallon tank was being washed when the contents reportedly

overflowed onto the ground (Brown and Caldwell, 1986). The rinse water, containing

about 5 gallons of ferrocene and hydrocarbon carrier solution, drained into a ditch

southwest of the spill. The ditch flows to a catch basin that discharges to Agua Chinon

Wash.

The 1987 MCAS El Toro Oil and Hazardous Substance Spill Prevention Control and

Countermeasure Plan documented an oily discharge from Building 658, which was

1002086A,SCO\93\SR-5/2 a4-1



TM'CT0145 CLE-C01-01F145-B18-O001

confirmed by field visits during RI scoping. The California Regional Water Quality

Control Board (RWQCB) put the facility on its list of possible TCE sources because

Building 658 is used for engine testing.

Site 4 is considered to contain two strata: the drainage ditch that leads from the

ferrocene spill area to a catch basin on the east side of the site; and the stained area

that encompasses the oily discharge on the southeast side of Building 658.

B4.2 Suspected Waste Types and Contaminants

Ferrocene is a patented chemical with the chemical formula of CIOHIOFe; it is used as

an antiknock additive for gasoline and as a catalyst. At atmospheric temperature and

pressure, the compound is an orange crystalline solid with the odor of camphor. The

compound is volatile in steam but is practically insoluble in water. It is soluble in

alcohol, ether, or benzene.

Other suspected contaminants at Site 4 include hydrocarbon carrier solution,

hydrocarbons from the engine test facility, and the VOCs and SVOCs associated with

fuels.

B4.3 Field Investigation

The field investigation at Site 4 entailed drilling and sampling one upgradient monitoring

well (initially considered a downgradient well for Site 3), one deep boring completed as

a monitoring well, and one downgradient well. Surface and near-surface soil samples

and a sediment sample were also collected. The sampling stations, depths of sampling,

and types of analyses requested are included in Table B4-1.

The boundary defined in the SAP for Site 4 was modified, as documented in the SAP

Amendment,from a single bounded site to include two sampling strata:

· Stratum 1: The Stained Area (SA)
· Stratum 2: Drainage Ditch (DD)

_O020S_.SCO_SR-Sr2 B4-2
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The location of Downgradient Well 04_DGMW66was moved to the northwest to reflect

improved understanding of the groundwater flow.

Sediment, surface soils, and lithologic samples from the borings were tested for organic

compound vapors using an HNu photo-ionization detector or a flame ionization detector

(FID).

B4.3.1 Surface Water and Sediment

One catch basin sediment sample from Station 04_CBAC was collected for

analysis. No surface water samples were collected at this site.

B4.3.2 Surface and Near-Surface Soils

Soil samples at the surface and at 2 feet below ground surface (bgs) were

collected near the upgradient monitoring well (04_UGMW63) and at the surface

near the deep boring completed as a monitoring well (04_DBMW40). The latter

soil sample is within Stratum 1, the Stained Area. Nine additional surface and

near-surface samples were collected from this stratum: three samples at the

surface, three samples at 2 feet bgs, and three samples at 4 feet bgs. These

three locations, 04_SA1through 04_SA3, are shown in Figure 4-1. Nine samples

were also collected from Stratum 2, the Drainage Ditch. Samples were collected

at the surface and at 2 and 4 feet bgs at three locations, 04_DD1 through

04 DD3.

B4.3.3 Vadose Zone Soils (Soil Borings)

One deep boring was completed in Stratum 1 (04_DBMW40),and eight samples

were collected for analyses. One lithologic sample was collected in each well

boring below the groundwater surface and tested for VOCs and total organic

carbon (TOC).

1002086A.SC0_93\SR-5/2 B4-7
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B4.3.4 Groundwater Monitoring Wells

An upgradient well, a deep boring (into Stratum 1) completed as a monitoring

well, and a downgradient well were drilled and sampled.

Four-hour pumping tests were run on Wells 04_UGMW63 and 04_DGMW66;

during the test at 04_DGMW66, water levels were also monitored in Well

04 DBMW40. No effects of pumping were seen in the observation well.

Water quality samples were collected from Wells 04_DGMW66and 04_UGMW63

during the pumping tests. The water quality sample from 04_DBMW40 was

collected with a dedicated pump. The VOC sample from Well 04_DGMW66 was

lost in shipping, so a second sample was collected for VOC analysis only using

the dedicated pump.

B4.4 Surface Water and Sediments

One sediment sample was collected from Site 4.

B4.4.1 Description of Sediment Sample

The sediment sample (04_CBAC) is from a catch basin that receives surface

water runoff from the drainage ditch and discharges it into a culvert that

connects to the Aqua Chinon Wash aqueduct beneath the Station.

B4.4.2 Analytical Results

No SVOCs, pesticides, or hydrocarbons were detected in the sediment sample

(Table B4-2). A small amount (11 mg/kg) of acetone was detected in the

sample, but acetone was also found in field blanks. The sample was not

analyzed for herbicides, dioxins, or furans. No soil vapor headspace readings

were recorded for the sediment sample.

1002086A.SC0_93\SR-5/2 B4-8
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B4.5 Surface and Near-Surface Soils

B4.5.1 Description of Surface and Near-Surface Soil Samples

The surface soil at Site 4 is Metz loamy sand with 0 to 2 percent slope. The soil

extends for a depth of greater than 60 inches. The permeability rate for Metz

loamy sand ranges from 6 to 20 inches per hour. The moisture holding

capacity is from 0.7 to 0.11 inches per inch. This soil unit is classified as

Hydrologic Group A, which tends to absorb and hold water (rather than allow it

to run off), even when the soil is saturated.

B4.5.2 Analytical Results and Soil Vapor Headspace Values

Surface and near-surface soils were sampled by stratum within the site, using

headspace values as a screening tool to identify locations for collection of 4-foot

soil samples after collection of samples at 0 and 2 feet. A single surface sample

was collected near Well 04 DBMW40 and analyzed for the same constituents as

the stratum samples. In addition, one upgradient surface sample was collected

for analysis of metals and hydrocarbons.

Soils were collected from the two strata and an area near Upgradient Well

04 UGMW63. The surface soil samples near the deep boring 04_DBMW40 are

in Stratum 1. No specific test for ferrocene was made, but laboratory analyses

for hydrocarbons and hydrocarbon components were conducted.

B4.5.2.1 Upgradient Area

The upgradient soil sample, 04_UGS, was tested for metals and hydrocarbons.

No total recoverable petroleum hydrocarbons (TRPH), TFH-diesel or TFH-

gasoline was detected. Detected metals are included in Table B4-2.

1002086A.SCO\93\SR-5/2 B4-9
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B4.5.2.2 Stratum 1: Stain Area

The Stained Area is represented by 10 surface and near-surface samples.

Almost all samples had headspace values as measured using an HNu photo-

ionization detector at the time of collection (Attachment 1 to Appendix B). The

samples were analyzed for VOCs, SVOCs, pesticides, PCBs, hydrocarbons,

metals, and nitrate species.

The metals values detected are presented in Table B4-2. No SVOCs were

detected. Endosulfan I, 4,4'-DDD, and 4,4'-DDT were detected in the surface

sample next to the deep boring (Station 04_DBS). Also detected was 4,4'-DDT

at 04_SA2 at 4 feet. No other pesticides or PCBs were detected in the stratum.

Acetone was detected in several samples; acetone is a demonstrated laboratory

contaminant, and its maximum detected concentration in the trip blanks is

37 pg/L.

Toluene and gasoline were detected on the surface at Station 04_SA3. The

gasoline value was detected close to the detection limit. TFH-diesel was

detected at 56.8 rog/kg in sample 04_DBS. Ammonia was detected between 1

and 2 mg/kg in all samples. Total Kjeldahl nitrogen (TKN) at 84 mg/kg was

detected in the surface sample at 04_SA1.

B4.5.2.3 Stratum 2: Drainage Ditch

The Drainage Ditch is represented by nine surface and near-surface soil

samples. Almost all samples had headspace values as measured using an HNu

photo-ionization detector at the time of collection (Attachment 1 to Appendix B).

The soil samples were analyzed for VOCs, SVOCs, pesticides, PCBs,

hydrocarbons, metals, and nitrate species. The metals values are presented in

Table B4-2.

TFH-diesel was detected at 04_DD2 at a value of 16,400 mg/kg on the surface at

04_DD1 and a value of 865 mg/kg on the surface. Other samples contained
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lesser amounts of diesel. The surface sample at Station 04_DD1 contained

minor amounts of toluene and total xylenes. SVOCs in the sample, found only in

trace amounts, included benzo(a)pyrene, benzo(b)fluoranthene,

benzo(k)fluoranthene, benzyl butyl phthalate, bis(2-ethylhexyl)phthalate,

chrysene, fluoranthene, phenol, and pyrene. Naphthalene at 23,000 pg/kg was

detected. The compound 2-methylnaphthalene, at 2,900 pg/kg, three times the

CRDL, was detected. The surface sample at Station 04_DD1 also contained

detectable amounts of toluene, total xylenes, and gasoline. Acetone was

detected in several samples; acetone is a demonstrated laboratory contaminant.

Eight different pesticides were also detected at estimated values in the surface

sample at 04_DDI. These pesticides were not detected in the 2- and 4-foot

samples at 04_DDI. A small amount of 4,4'-DDT was detected at 4 feet at

Station 04_DD3. All pesticide values have been marked by the data validators

as "estimated" or "undetected and estimated."

Ammonia was detected in all samples except 04_DD1 at 2feet, with

concentrations ranging from 0.7 to 4 mg/kg. Total Kjeldahl nitrogen was not

detected.

The possible mixture of chemicals in the surface sample at 04_DD1 indicates

that the upper reach of the Drainage Ditch stratum may have been a disposal

area for chemicals.

B.4.5.2.4 Soil Vapor Headspace Concentrations

With the exception of the surface samples at 04_DD1 and 04_DD2, all surface

soil samples had soil vapor headspace values of less than 3 ppm. Surface

samples at 04_DD1 and 04-DD2 had readings of 68 and 750 ppm, respectively.

Headspace values are presented in Attachment 1 to Appendix B.
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B4.6 Vadose Zone Soils

The vadose zone investigation encompassed soils from 5 feet below the surface to the

top of the potentiometric surface. Depth to water is 230 to 240 feet bgs. The Site 4

deep boring (04_DBMW40) at the location of suspected contamination was sampled

(using a drive sampler) every 5 feet for the first 25 feet, then at lesser intervals until

groundwater was intercepted. Lithologic drive samples from upgradient and

downgradient monitoring wells were used for describing the rock units, but only one

sample from each well, located within 30 feet of the water table, was submitted to the

laboratory for analysis.

B4.6.1 Description of Subsurface Soil Samples

The upgradient well (04_UGMW63)was originally placed as a downgradient well

for Site 3, as well as an upgradient well for Site 4. The deep boring, with

samples collected at 5-foot intervals from 5 to 25 feet bgs, was placed in the

center of the ferrocene spill area. The downgradient well (04_DGMW66) was

moved north about 50 feet during the field work to place it more nearly down the

potentiometric gradient from the spill area. The depth to the top of the

potentiometric surface in this area is about 230 to 240 feet. Wells were

completed using 5-inch-nominal-diameter Schedule 80 PVC casing, 40 feet of

20-slot stainless steel screen, and a 5-foot stainless steel sump. The wells have

above ground surface completions. Well completion and dedicated pump

information is in Table B4-4.

B4.6.2 Subsurface Geology

Lithology characterized at Site 4 is variable, including interbedded clays to

gravels. (See individual well logs in Appendix K.) This area of the Station is

underlain by the ancestral Agua Chinon Wash, which appears to have been a

major flow channel during Recent geologic history. Thus, coarser-grained

sediments appear at various depths. No trend could be observed. Overbank

flow, with finer-grained sediments, provide horizontal variations in hydraulic
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conductivity. The sediments in the center of the site reflect the relatively coarse-

grained material that moved along this wash during periods of high stream flow.

Figure B4-2 is a cross section through the site, drawn approximately parallel to

the groundwater gradient in the area. Figure B4-1 shows the location of the

cross section.

B4.6.3 Analytical Results

Subsurface lithologic samples were tested for VOCs, SVOCs, pesticides, PCBs,.

metals, and petroleum hydrocarbons (Table B4-1). Table B4-3 summarizes the

analytes that were detected.

Hydrocarbons (TRPH, TFH). The gasoline fraction of the total petroleum

hydrocarbons (TFH-gasoline) was detected at 45 feet, 55 feet, and 215 feet

below the surface in Well 04_DBMW40 (at 0.08 mg/kg to 0.83 mg/kg); the

amounts decreased with depth. TFH-gasoline was not detected in the 5-, 10-,

15-, and 20-foot samples of Well 04_DBMW40. The only other detection of TFH-

gasoline was in Well 04_DGMW66 at 215feet below the surface at

concentrations less than 1 mg/kg. No TFH-diesel was detected in any vadose

zone samples.

TRPH was detected at one location, 04_DBMW40, at 55 feet at a concentration

of 249 mg/kg.

Volatile Organic Compounds (VOCs). Toluene was detected in trace amounts

in the screen interval (230 feet bgs) in soil collected at a depth corresponding to

the screen interval at Well 04 UGMW63.

Semivolatile Organic Compounds (SVOCs). Bis(2-ethylhexyl)phthalate was

noted at about one-third of the CRDL at 175 and 230 feet bgs in Well

04_UGMW63. The trace amount of this compound was the only SVOC detected.
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Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. No pesticides

or PCBs were detected in any vadose zone samples. The samples were not

analyzed for herbicides.

Metals. Thirteen vadose and screen zone lithologic samples were tested for

metals. Metals values are presented in Table B4-3.

Total Organic Carbon ('roc). Screen interval samples were analyzed for TOC

in all three monitoring wells. TOC was detected in 04_UGMW63 (103 mg/kg)

and 04_DGMW66 (169 mg/kg); TOC was below the detection limit of 100 mg/kg

in Well 04 DBMW.

B4.6.4 Soil Vapor Headspace Concentrations

All field values of soil vapor headspace were less than 3 parts per million as

measured by volume (ppmv) in all wells. No significant pattern of values was

detected in any well.

B4.7 Groundwater

The elevation of the potentiometric surface and the construction of the three wells

through Site 4 is shown in Figure B4-2. Depth to groundwater is approximately 230 to

240 feet bgs. Table B4-4 summarizes well construction, pump installation, and date of

water-quality sampling. Regional groundwater flow direction is generally to the

northwest.

B4.7.1 Site-Specific Hydrogeology

Two 4-hour pumping tests were completed at Site 4. Estimated transmissivity

(40-foot screens) and hydraulic conductivities are in Table B4-5. No storativity or

leakance factor was calculated for this site. The average groundwater gradient

is approximately 0.008 ft/ft, or about 44 feet per mile in the vicinity of Site 4.
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At the lower hydraulic conductivity (4.0 feet per day), with a gradient of 0.008,

and an assumed effective porosity of 0.3, the average linear velocity of

groundwater would be at the rate of 0.11 feet per day. Using the higher

hydraulic conductivity rate of 11.3 feet per day (Well 04_UGMW63), the average

linear velocity would be 0.30 feet per day.

B4.7.2 Analytical Results

Groundwater in the three wells was tested for general water chemistry,

hydrocarbons, VOCs, SVOCs, pesticides, PCBs, and metals. The groundwater

sample from Well 04_UGMW63 (originally considered a downgradient well for

Site 3) was also analyzed for herbicides and gross alpha and beta particle

activity. Table B4-6 lists the detected constituents and compounds.

General Chemistry. Field values for pH, electrical conductivity, and temperature

for Upgradient Well 04_UGMW63 were 7.06, 1,420 micromhos per centimeter

(/.zmho/cm) at 25°C, and 22.9°C, respectively. Field values for pH, electrical

conductivity, and temperature for Well 04_DBMW40 were 6.91,1,490 pmho/cm at

25°C, and 23.3°C, respectively. Field values for pH, electrical conductivity, and

temperature for downgradient Well 04_DBMW66 were 7.21, 1,080 pmhos/cm at

25°C, and 23.5°C, respectively.

The anion/cation balance for each of the three water samples is within 5 percent.

The total dissolved solids (TDS) decreases downgradient from about 1,000 mg/L

to about 730 mg/L. Nitrate was above the MCL in the upgradient well and the

deep boring well, but decreased to less than 10 mg/L at the downgradient well.

Hydrocarbons ('rRPH, TFH). Both TFH-gasoline and TFH-diesel were detected

in groundwater from Well 04_DBMW40 drilled into the stain area. TFH-gasoline

in Well 04_DBMW40 was 769 pg/L; TFH-diesel was 77.7 pg/L. No hydrocarbons

were detected in water from the upgradient or downgradient wells.
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Volatile Organic Compounds (VOCs). The only regulated VOC detected in

groundwater at Site 4 was benzene, at 3 fig/L in Upgradient Well 04_UGMW63.

Methylene chloride was detected in Well 04_UGMW63 (2 fig/L), and 2-hexanone

was detected in 04_DBMW40 (7 fig/L).

Semivolatile Organic Compounds (SVOCs). No SVOCs were detected in

groundwater from any Site 4 wells.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. No pesticides

or PCBs were detected at any well. The herbicide 2,4,5-T was detected at a

value of 0.943 fig/L in the sample from Well 04_UGMW63.

Metals and Cyanide. Metal values, with two exceptions, are below maximum

contaminant levels (MCLs). Selenium, with an MCL of 10 pg/L, occurs in

groundwater from Wells 04_DBMW40 and 04_DGMW66at values of 14 and 13.6,

respectively. Manganese was detected at 337fig/L in Upgradient

Well 04 UGMW63.
t

Gross Alpha and Beta Particle Activity. Gross alpha and beta were tested in

groundwater from Well 04_UGMW63 because the well was originally to function

as a downgradient well for Site 3. Values for both items were below regulatory

concentrations.

B4.7.3 Comparison with Drinking Water Standards

Table B4-7 presents the analyte concentrations in groundwater exceeding

regulatory standards. General groundwater quality is better downgradient, with

less total dissolved solids. Benzene, manganese, and selenium are above

MCLs.
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B4.8 Potential Contaminant Migration Pathways

During surface water runoff from precipitation or when the area around the engine test

facility is washed down (either on purpose or inadvertently), the runoff and any excess

sediment are collected in the catch basin at the south corner of the site (Figure B4-1).

This sediment is ultimately transported to Aqua Chinon Wash. Runoff from the site

leaves the area along the drainage ditch, flows through the catch basin, and then into

Agua Chinon Wash. The mixed collection of VOCs, pesticides, and hydrocarbons in the

surface soil at 04_DD1 may move into surface water through this route.

Only a minor indication of soil contamination (primarily hydrocarbons) was found at

depths greater than 4 feet bgs. However, the surface soil (Metz loamy sand) is one of

the most permeable on the Station, and allows for a high absorption of precipitation.

The stratigraphy at depth in this area is complex, with gravel and sand interbedded with

clays, allowing percolation into the groundwater.

B4.9 Summary and Conclusions

Vertical percolation of contaminants in the vicinity of the wells is possible as evidenced

by the benzene, TFH-gasoline, and TFH-diesel detected in groundwater. Groundwater

in Well 18_BGMWO1E(see Figure B4-1) also contains benzene. Tank Farm 5 is south

of Site 4, and refueling tanker trucks use the area; groundwater contamination is most

likely related to ongoing activities there. Site 4 does not appear to be a contributor to

the regional groundwater contamination (OU-1).
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Table B4-1

Site 4 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 2

Groups of Anal_es Requested a

Station Sample Sample Pesti- Genl. GromB
Location/ Identi- Identi- Depth Semi- cides Herbi- Chem- Dioxine/ Alpha/
Stratum fication fication (fi) VOCs VOCs PCBs cldes TPH TFH Metals CN istry TOC Furans Beta

Sediment Samples

Catchbasi. 104-CBAc JS14510271 0 I X J X J I I X I X I X I J I I J

Surface and Near-surface Soils

Upgradient 04_UGS S1454018 0 X X X
SurfaceSoil S1454019 2 X X X

DeepBoring 04_DBS S1454021 0 X X X X X X N1c
Surface Boil

StainArea 04SA1 S1454031 0 X X X X X X N2d
Stratum S1454032 2 X X X X X X N1

S1454033 4 X X X X X X N1

04_SA2 S1454034 0 X X X X X X N2
S1454035 2 X X X X X X N1
S1454036 4 X X X X X X N1

04_SA3 S1454037 0 X X X X X X N1
S1454038 2 X X X X X X N1
S1454039 4 X X X X X X N1

Drain Ditch 04 DD1 S1454022 0 X X X X X X N1
Stratum S1454023 2 X X X X X X N1

S1454024 4 X X X X X X N1

04_DD2 S1454025 0 X X X X X X N1
S1454026 2 X X X X X X N1
S1454027 4 X X X X X X N1

04 DD3 S1454028 0 X X X X X X N1
S1454029 2 X X X X X X N1
S1454030 4 X X X X X X N1

Vadose Zone Soils

Upgradient 04_UGMW63 S1457144 174 X X
Well 63 S1457145 230 X X X X X X X

S1456037 230 X X X X X X

Deep Boring 04_DBMW40 S1456056 5 X X X X X
Completed as a S1456057 10 X X X X X
Well S1456058 15 X X X X X

S1456059 20 X X X X ,X
S1456060 25 X X X X X
S1456061 45 X X X X X
S1456753 55 X X X X X
S1456063 215 X X X X X
S1456054 235 X X
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Table B4-1

Site 4 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet 2 of 2

Groups of Analytes Requested a

Station Sample Sample Pesti- Genl. Grolm
Looatlon! tdenti- idenfi- Depth Semi- cides/ Herbi- Chem- Dioxina/ Alpha/
Stratum flcation fication (fi) VOCs VOte PCBs cides TPH TFH Metals CN istry TOC Furans Beta

Down Gradient 04_DGMW66 S1456055 215 X X X X X
Well S1457065 215 X X X X X

S1456064 255 X X

Groundwater

Up Gradient Well 04_UGMW63 S1452018 335-275 X X X X X X X X X X
! ,,,

Deep Boring 04_DBMW40 S1452029 220-260 X X X X X X X X
Completed as a
Well

Down Gradient 04_DGMW66 S1452456 250-290 X
Well S1452028 250-290 X X X X X X X

a VOCs= VolatileOrganicCompounds;Semi-VOCs= SemivolatileOrganicCompounds;
PCBs = PolychlorinatedBiphenyls; TPH= TotalRecoverablePetroleumHydrocarbons;
TFH = TotalFuelHydrocarbons;CN = TotalCyanide; TOC= TotalOrganicCarbon.

b Duplicate

CN1=NitrateSpeciesOnly: Nitrateand NH3

dN2=NitrateSpeciesOnly:Nitrate,NH3,andTKN

a.
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Table 04-2
Site 4 (OU- 3): Summary of Detected Chemical,, in Sedlmente and Surface/Near-Surface Soil

MCAS El Tom Phall I RI Technical Memorandum

WkMPLE NUMBER Sl4_q0_ $t'46402q 81'4_14022 $1-4s4023 9 t-454024 5145402S $t4840_ 814840Z7

SAMPLE DEP111(FT.BGfl) (o) (o) (o) (2) (4) (o) (2) (4)ANALYrEBYm_OUP Utal'S OW(al ma:lB! maria) DV;t.) DVFIa}
GENERAL CHEMISTRy

TOTALNItTPJNTE/NtTRITE-N_MMONIA'NKJELDAHLNII_OGEN (TKN) IIdC_KG I'IMC_KGMG/KG I 053' IU I 195 t' t '0'993 t 0'674.... t 3'99 } I 0.887 11'311
METALS
SILVER MG/KG 0.62 b 0.48 b 0.52 U 0.5 U 0.52 U 1,3 b 099 b 0.5 U
M.UMINUM MGA(G 4t50 8800 6670 7890 11g00 11200 8910 7670
/kRSENtC FAG/KG 3.5 4,5 4.2 2.1 b 3.9 5.7 4.7 3.9
BARIUM MGJKG 86.8 121 87.7 125 161 171 133 127
BERYU.IUM MC-14<G 0.12 U 0.34 b 0.12 U 0.33 b 0.44 b 0.43 b 0.3 b 0.31 b
CALCIUM MCdKG 2810 8940 3320 5360 9260 5650 4450 5600
CADMIUM MG/KG 4.0 0.67 b 0.7 0.90 b 0.03 b 22.3 4.5 0.86 b
CO()ALT MG/KG 8.4 b 4.9 b 5.0 b 3.5 b 6.1 b 6.9 b 5.7 b 4.4 b
CHROMIUM MCdKG 20.5 0.2 85.1 3.5 11.1 35.4 16.8 6.1
COPPER MC.dKG 49.4 9.1 20.8 6.6 8.4 26.4 11.6 6.9
IRON MCdKG 27500 12600 15400 11500 15800 17900 13300 11100
MERCURY MG/KG 0.12 0.03 U 0.64 0.05 U 0.03 U 0.58 0.08 Ij 0.03 U
POTASSIUM MG/KG 1300 4230 2260 3600 4290 4420 4100 3690
MAGNESIUM Nk3/KG 2080 5350 3850 4790 6570 8620 3380 4860
MANGANESE MG/KG 224 217 142 210 259 370 233 221
SODIUM MG/'KG 481 b 366 b 430 b 364 b 408 b 863 b 371 b 363 I=
NICKEL MG/'KG 22.1 4.3 U 18.8 6.3 U 6.3 U 17.8 9.2 b ¢ U
LEAD MG/KG 258 13.0 224 4.5 4.1 86.4 43.1 6.9
_TIMONY MGJI(G 3.5 b 2.6 U 3 U 2.9 U 3 U 3.4 U 2.8 U 2.9 U

114ALLIUM MG/KG 0.17 U 0.2 b 0.17 U 0,17 b 0.17 b 0,19 U 0,16 U 0.17 U
VANADIUM IdG/KG 17.2 29.2 29 27.3 37.4 38.3 30.6 26.4
ZINC MG/KG 126 48.7 294 42.9 4_.8 529 102 39.4
VOUITILE ORGA_C COflIfNN/NDS

XYI ENE (IrOTAL} _: I 12 I g 11 g I 127 r 12 U 12 U 11 U 11 U 12 U
TOLUENE UG/KG 12 U J 12 U 12 U 11 U 11 U 12 U
ACETONE 11 J 0 J J 12 U 24 11 U 11 U 13 U
$_TILE _C COMPOUNDS
IAPHTHALENE UG/KG 810 U 710 U 23000 770 U 780 J 740 U 730 U 790 U

2-METHYLNAPHTHALENE UG/KG 810 U 710 U 2gGO 770 U 810 U 740 U 730 U 790 U
8ENZO(K)FLUORANTHENE UG/'KG 010 U 710 UJ 270 J 770 U 810 U 740 U 730 U 790 U
BENZO(A)PYRENE UG/KG 610 U 710 UJ 220 JB 770 U 810 U 740 U 730 U 790 U
IENZYL BUTYL Pt-m-IAI.ATE UG/KG 810 U 710 U 690 U 770 U 810 U 740 U 730 U 790 U
CHRYSENE UG/KG 810 U 710 U 220 J 770 U 610 U 740 U 730 U 790 U
PYRENE UG/KG 610 U 710 U 210 J 770 U 310 U 740 U 730 U 790 U
:LUORANTHENE UG/KG 610 U 710 U t90 J 770 U 810 U 740 U 730 U 790 U

BENZO[B)FLUORANTHENE UG/KG 610 U 710 UJ 240 J 770 U 310 U 740 U 730 U 790 U
US_2-ETHYI.HEXYL)PHTHALATE UG_G 816 U 716 U 330 ,t 770 U 610 U 740 U 730 U 790 U
PHENOL UG/KG 810 U 710 U 270 J 770 U 810 U 740 U 730 U 700 U
PEST/CtDES AND/)CBs
-_'fiDOSUI..IFANSULFATE UG_G 3.52 UJ 4.46 UJ 3.98 UJ 4.02 UJ 3.72 UJ 3.63 UJ 3.95 UJ
-'NDOSULFAN I UG/KG 0.763 J 2.3 UJ 2.05 UJ 2.07 UJ 1.92 UJ 1.87 UJ 2.03 UJ
ENDRIN KETONE UC-dKG 3.52 UJ 3.42 J 3.96 UJ 4.02 UJ 3.72 UJ 7 J 3.95 UJ
aETHOXYCHLOR LIG/KG 18.1 UJ 23 UJ 20.5 UJ 20.7 UJ 19.2 UJ 18.7 UJ 20.3 UJ
:NDRIN ALDEHYDE UCdKG 3.52 UJ 5.16 J 3.90 UJ 4.02 UJ 3.72 UJ 878 J 3.95 UJ
GAMMA-CHLORDANE UG/KG 1.61 UJ 8.11 J 2.05 UJ 2.07 UJ 192 UJ 1,81 J 2.03 UJ
4,4'-DDO UG/KG 11.4 J 42.4 J 3,90 UJ 4.02 UJ 6.29 J 30.9 J 3.95 UJ
ALPHA-CHLORDANE UGfKG 1.61 LIJ 4.86 J 205 UJ 2.07 UJ 1.92 UJ 1.87 UJ 2.03 UJ
)IELDRIN UC-,_G 3.52 LM 32,8 J 3.98 UJ 4.02 UJ 3.72 UJ 3.63 UJ 3.95 UJ
)HC.-DELTA UG/KG 1.81 UJ 2.47 J 2.05 UJ 2.07 LU 1.92 UJ 1.87 UJ 203 UJ
4,4'.ODT I.IG,'I(G 1.41 J 4.46 UJ 3.98 UJ 4.02 UJ 17.6 J 20.2 J 3.74 J
4.4'-DOE UG/KG 3.52 UJ 6.28 J 3.90 UJ 4.02 UJ 5.16 J 7.5 d 3.95 UJ
='NOOSULFANII UG/KG 3.52 Ud 14.1 J 3.08 UJ 402 UJ 3.72 UJ 12 J 3.95 UJ
=NDRIN UG/KG - 3.52 UJ 13 J 3.98 UJ 4.02 UJ 3.78 J 12.5 J 3.95 UJ
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE_

'I1FHDIESEL MG/KG 15.1 lu I 08,8 I I 19490I ;103 I 125.21 18651 156.21 [ 14.9 [UrFH GASOLINE MC/KG 0.082 U 0.054 U 3.11 0.947 2.34 1.52 0.055 U 0.206
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Table 04-2

Site 4 (OU- 3): Summary of Detected Chemicals In Sedlrnente and Surfece/Near-Surfece Soil

MCA8 El Toro Phmm I RI TechniCal Memorandum

8AMPLE NUMBER 81'U4023 81-464393 81454020 St4S4030 S1'4&103t SI-454032 01454033 81-404034
SAMPLE DEPTH(FT.BGE) (0) (0) (2} (4) (0) (2) (4) (0)

AMAI _ BY GROUP UNITR DVF_a) DVF[i)
_ENF.Rd_ CHEAI$_y

TOTAL lC.FI nN-IL NITROGEN (TI<N) MGJKG 84 140
METALS
SILVER MGLJKG 0.46 U 0.56 b OAS U 0.52 U 0.49 U 0.47 U 0.57 U 0.40 U
ALUMINUM MG/KG 4880 8830 92210 8970 8920 7470 22100 6320
ARSENIC MG/KG 6.2 39 7.5 3.6 3.4 1,7 b 6.7 2.1 b
BARIUM M(3/KG 76.9 90.9 117 129 152 125 223 09.6
BERYLLIUM MG/KG 0.24 b 0.3 b 0.37 b 0.33 b 0.49 U 0.3 U 0.01 b 0.31 U
CALCIUM MGA<.G 2790 310G 3620 3540 6830 5070 9500 2990
CADMIUM MG/KG 0.71 b 2.5 0.71 b 0.74 b 0.66 b 0.92 b 1,6 t .2
COBALT MG/KQ 0.2 b 4 b 4.6 b 4 b 5.3 b 3,4 b 0.7 b 3.3 b
CHROMIUM MG/KG 0.3 13.1 0.5 9,4 0.7 7.6 22,3 20,9
COPPER M(3/KG 6,1 0.2 7.t 6.1 b 7.5 0.8 14 10.1
IRON _G 7720 11300 11600 12200 12800 10700 25800 10500
MERCURY MG/KG 0.25 0.15 0.04 U 0.04 U 0.03 U 0.03 U 0.04 U 0.04 U
POTASSIUM MG/KG 2150 2810 3600 3450 4230 3450 0860 3570
MAGNESIUM M(3ACG 3050 4380 SO80 4760 5730 4760 11800 3820
MANGANESE MGACG 135 Ige 221 211 217 202 367 181
SOOIUM MG,'K6 325 b 541 b 429 b 313 b 448 b 366 b 740 I) 356 b
NICKEL MG/KG 5 U 0 U 5.1 U 4.8 U 7.5 U 5.8 U 12.0 7.9 U
LEAD MG/KG 14,8 30.3 7.0 5.3 0.1 2.3 3.7 33.4
),NTIMONY IVlG/KG 2.0 U 2.0 U 2.0 U 3 U 2,7 U 2.7 U 3.3 U 2.0 U

THALLIUM MG/KG 0.15 U 0.16 U 0.10 U 0.17 U 0.16 U 022 b 0.19 U 0.21 b
¥ANADIUM MG/KG 10.4 25.5 25,9 27.7 30.8 24.2 59,4 23.2
ZINC _G 39.9 124 42.6 39.4 47 06.5 75,7 57.9 __
VOLA T/LE OROAN/C COAIPOUNDB

TOLUENE UG;KG 11 U 11 U 11 U 12 U 11 U 11 U 11 J tl U
ACETONE 11 U 11 U 11 U 12 U 1t U 11 U 12 J 11 U
SEEIVOJ..AT/LE ORGAN/C COMPOUNDS
NAPHTHALENE UG_G 740 U 760 U 750 U 770 U 750 U 730 U 830 U 710 U
2-METHYLNAPHTHALENE LIG/KG 740 U 760 U 750 U 770 U 750 U 730 U 830 U 710 U
SENZO(K)FLUORANTHENE UG/KGI 740 U 760 U 750 U 770 U 750 U 730 U 930 U 710 U
)ENZO(A)PYRENE UG/KG 740 U 760 U 750 U 770 U 750 U 730 U 030 U 710 U

SENZYL.BUTYL PHTHALATE UG_KG 170 J 780 U 700 U 770 U 750 U 730 U 830 U 710 U
CHRYSENE UG/KG 740 U 760 U 750 U 770 U 750 U 730 U 830 U 710 U
PYRENE UGIKG 740 U 760 U 750 U 770 U 750 U 730 U 830 U 710 U
FLUORANTHENE UG/KG 740 U 700 U 750 U 770 U 750 U 730 U 630 U 710 U

BENZO_)I=t. UORANI_IENE UG_G 740 U 760 U 750 U 770 U 750 U 730 U 930 U 710 U
BIS{2-E'n4Y1.HEXYL)PHTHALATE UG/KG 740 U 760 U 750 U 770 U 7,50 U 730 U 030 U 710 U
PHENOL UG/KG 740 U 760 U 750 U 770 U 750 U 730 U 030 U 7t 0 U
PEST/C/DEB _/)CBs
ENOOSULFAN BULFATE I./G/KG 0.926 J t0.8 UJ 3.71 UJ 3,07 LU 3,74 U 3.66 U 4.15 LU 3.6 U

NCOSULFAN I UG/KG 1.0 UJ 0.98 UJ 1.01 UJ 1.99 UJ 1.93 U 1.9 U 2.14 UJ 1.05 U
;NDRIN KETONE UG/KG 0,524 J 10.8 UJ 3.71 UJ 3.87 UJ 3.74 U 3.68 U 4.15 UJ 3.6 U
dETHOXYCHLOR UG/KG 3.26 J ge.9 UJ 3.06 J 10.0 UJ 10.3 U 19 U 21.4 UJ 18.5 U
-:NDRINALDEHYDE UG/KG 3.67 J 16.0 UJ 3.71 UJ 3.87 UJ 3.74 U 3.68 U 4.15 UJ 3.9 U
3AMMA-CHILORDANE UG/KG 0.302 d 0.68 U,.I 1.61 LU 1.99 UJ 1.93 U 1.9 U 2.14 UJ 1.05 U --
1.4'-DOD UG4<G 4.59 J 10.0 UJ 3.71 UJ 3.67 UJ 3.74 U 3.68 U 4.16 UJ 3.6 U
Id.pHA-CHL.ORDANE UC.,A<G 1.9 IJJ 0.60 UJ 1.01 UJ 1.69 UJ 1.03 U 1.0 U 2.14 UJ 1.83 U
_IELDRIN UGJKG 3.7 UJ 16.6 UJ 3.71 UJ 3.67 UJ 3.74 U 3.68 U 4.15 UJ 3.0 U
3HC-DELTA UG/KG 1.0 UJ 9.68 UJ 1.91 UJ 1.99 UJ 1.03 U 1.9 U 2.14 UJ 1.85' U

_4'-DDT U_G 56.2 J 19.5 J 3.71 UJ 6.91 J 3.74 U 3.68 U 4.15 UJ 3.6 U
r4'*DDE UG/I<G 15.8 J 18.8 UJ 3.71 UJ 3.87 UJ 3.74 U 3.60 U 4.15 UJ 3.0 U
NDOSULFAN II UG/KG 3.7 UJ 19.8 UJ 3.71 UJ 3.07 LU 3.74 U 3.66 U 4.15 UJ 3.6 U
NDRIN UG_KG 3.7 LU 18.0 LU 3.71 UJ 3.07 UJ 3.74 U 3.00 U 4.15 UJ 3.0 U
OTAL FUEL HYDROCARBONS (DIESEL AND GASOIJNE/

I- G} 324I I ,43Iu I 141tu I 140Iu [ 1411uI 13,[u I 157Iu ] 133IuI'FH GASOLINE MC-dKG 0.073 0.ge_ 0.057 U 0.008 U 0.056 O 0.056 U 0.ge3 U 0,054 U
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Table 04-2

Site 4 (OU- 3): Summmy of Detected Chemicals In Sediments and Surface/Near-Surface Soil

Mr_.ASEl Toro Phmm IRI Technical Memorandum

IM,MP4L.ENUMBER $_.,G4G_S $14S4,0_15 IS1'4,S4G37 I! _4S4033 81464031 $1484010 St4S4010

S_P _r _.B_) (2} (4) (0) (Z) (4) (0) 43)ANALYTE BY GROUP UNIT8 DVF[a) DVF(I) DVFil ) DVF(i) DVF(i}
GENERALCHEMISTRY

AMMONIA-N MG/KO 1.26 4.01 36 1.02 1.54 - -I I I I I I I I ]) tl I[TOTALKJELDAHL NITROGEN (TKN) MO/KG
JETA/..S
SILVER MG/KG 0.51 b 0.43 U 0.44 U 0.50 b 0.52 U 0.5 b 0.44 U
ALUMINUM MG/KG 0990 2490 7350 12300 29000 8440 3360

ARSENIC MG/KG 1.0 b 0.0 U 8.4 1.5 b 4.8 2.2 1.2 b
BARIUM MG4(G 135 40.5 b 113 141 213 112 03.3
BERYLLIUM MG,/KG 0.45 U 0.12 b 0.33 U 0.5 U 1 b 0.34 b 0.25 b
IGALCIUM MG/KG 8800 2940 5740 6450 10900 3860 4060
ICADMIUM MG/KG 0.89 b 0.36 b 1.2 0.81 b 1.7 0.09 0 0.42 b
:.OBALT MG/KG 5.3 b 1.5 b 4.3 b 4.7 b 10.3 b 4.3 b 3.0 b
:HROMIUM MO/KG 0.3 5.5 10.9 10.1 21.3 0.3 6.2
7-,OPPER MG/KG 6 2.4 b 3.3 7 10.2 80 4.0 U
IRON MG/t<O 13100 3830 11000 14500 30000 11100 8450
dERCURY MG/KG 0.03 U 0.03 U 0.08 U 0.03 U 0.04 U 0.03 U 0.03 U
POTA.SSIUM MG/KG 4070 921 b 3710 3050 8250 3340 2360
MAGNESIUM MC.dKG 5510 1530 4800 6090 1460Q 3050 3250
t4ANGANESE MG/KG 224 86.4 208 234 402 196 164
;OOIUM MG/KG 233 b 175 b 243 b 269 b 1790 199 b 200 b
_ICKEL MG/KG 5.3 4 U 7.S U 7.4 U 14.5 5.6 b 3.0 b
EAD MG/KG 1.5 0.96 16.5 36 5 17.2 2.5
I.NTIMONY MO/KG 2.5 U 2.5 U 2.5 U 3.3 b 3 U 2.5 U 2.6 U
HAl I lUM MO/KG 0.21 b 0.14 U 0.21 b 0,15 U 0.27 b 0.14 LU 0.15 UJ
rANADIUM MG/KG 30.1 0.5 b 2E; 33.0 67 2EL3 20.3
rJNC MG/I<G 41A 13.3 57.9 42.3 80.7 45.5 27.7
q_N..AT/LE ORGAN/C

.'YLENE(TOTAL) UG/KG I 10 JU 10 lo 10 u 12: u 12 I u - ' r
'OLUENE UC.dKG 10 U 10 U 17 J 12 J
KCETONE UG,'KG 10 U 10 U 10 U U 6 J i
;EMIVOLAIRLE ORGANIC COMPOUNDS
NAPHTHALENE UG/KG 090 U 680 U 690 U 690 U 010 U
2-METHYLNApHTHALENE UG/KG 690 U 680 U 090 U 090 U 810 U

BENZC_K)FLUORANTHENE UCdKG 090 U 680 U 090 U 090 U 510 U
BENZO{A)PYRENE UG/KG 6gO U 680 U 690 U 090 U 810 U
BENZ'Yt.BUTYL P'rm_t. ATE L_ft(.G 69(] U 680 U 690 U 090 U 010 U
CHRYSENE UG/KG 6{10 U 680 U 690 U 090 U 810 U
pYRENE UG/KG 6g_ U 680 U 690 U 090 U 310 U
:LUORANTHENE UG/KG 6gO U 660 U 690 U 690 U 010 U
BENZO(B)FLUORANTHENE UG/I(G 690 U 680 U 690 U 690 U 510 U
BtS(2-E'1_PHTHALATE UG/KG 090 U 080 U 090 U 690 U BI0 U
'HENOL UG/KG 600 U 680 U 690 U 690 U B10 U
JESTlr'Jr_c';AND PCBs
ENDOSULFAN SLR.FATE UG/KG 3.4 U 3.36 UJ 3.41 U 3.49 U 4.07 UJ
ENDOSULFAN I UG/KG 1.75 U 1.73 UJ 1.76 U 1.0 U 2.1 LU
ENDRIN K]ETONE UG/KG 3.4 U 3.36 IAJ 3.41 U 3.40 U 4.07 t..U
tE'THOXYCHLOR UG/KG 17.5 U 17.3 UJ 17.6 U 10 U 21 UJ
ENORINALDEHYDE UC4t<G 3.4 U 3.36 UJ 3.41 U 3.49 U 4.07 UJ
_,u.uq.C:HLORDANE UCdKG 1.75 U 1.73 UJ 1,76 U 1.8 U 2.1 UJ
4j4'-DOD UC._G 3.4 U 3.36 UJ 3.41 U 3.49 U 4.07 UJ
ALPHA-CHLORDANE UG/t(G 1.75 U 1.73 UJ 1,76 U 1.8 U 2.1 UJ
DIELDRIN UG/KG 3.4 U 3.36 UJ 3.41 U 3.49 U 4.07 UJ
IHC-DELTA UG/KG 1.75 U 1.73 UJ 1.76 U 1.8 U 2.1 UJ
4_4'-DDT _O 3.4 U 0.449 J 3.41 U 3.40 U 4.07 UJ
414'.DDE UG/KG 3.4 U 3.36 UJ 3.41 U 3.40 U 4.07 UJ
ENDOSULFAN n UG/KO 3.4 U 3.36 UJ 3.41 U 3.49 U 4.07 UJ
ENDRIN UC-,/KG 3.4 U 3.36 UJ 3.41 U 3.49 U 4.07 UJ
tOTAL FUEL HYDROCARBONS _'lzl=_:J=[AND GASOUNE_

12.0lu i 1 .7lu [ 13 t 13.1[ui ,5.3[ui 12.7 i 12.9 i ITFH GASOLINE MG/KG 0.052 U 0.051 U 0.054 0.052 U 0.G62 U 0.051 U 0.052 U

(,) A de0nltion of each data vallda0onfisg (DVF) Is provided in Table B-1.
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Table 04-3

Site 4 (OU* 3): Summary of Detected Chemicals In the Vadose Zone (Subsurface) Samples

MCA8 El Tofo Phase I RI Technical Memonlndum

E.._oN,oI ._..-MI 34_DB..MI34_.B..45I34_W45VF(.__.m VF,.)__..--45,.)[__OE--MI__'''45 (.,
8AMPLE NUMBER S14_1066 81454457 81450068 81406459 $145O060 0 t404561 S140G002 S1400783

SAMPLE DEP'I'H(FT.BGS) (S) (101 (161 (201 (20) (45) (66) (00)

ANALYTE BY GROUP UNITS DVF{iJ DVF{,) DVF(I} DVF(,_
GENERAl. CHEMISTRY
TOTAL ORGANICCARBON Iuc'_w I [ I I I I I I I I I I I [ I I
METALS
ALUMINUM MG/KG 10900 0280 6.500 7350 3650 9670 4260 5840
ARSENIC MG,'KG 2.3 2.6 1.0 U 1.8 U 1.9 U 2 U 2.1 U 1.0 U
IARIUM MG,q<G 213 140 99.6 15O 852 140 97.9 107

BERYLUUM MO/KG 0.33 13 0.28 b 0.22 b 0.3 b 0.12 b 0.46 U 0.35 U 0.29 U
CALCIUM MG/KG 6800 6220 6740 5700 3690 2270 2110 2320
CADMIUM MG/KG 0.61 U 0.6 U 0.6 U 0,75 b 0.57 U 0.60 b 0.62 b 0.61 b
COBALT _G 5.8 b 6.1 b 4 b 5.1 b 2.2 b 5.1 b 2.6 b 2.8 b
CHROMIUM MG/KG 0.4 9.3 7 7.7 4.1 10 6.6 0
COPPER MC/KG 5.7 5.3 b 3.4 b 4.1 b 3.7 b 5.5 b 4.2 b 4.7 b
IRON MG/KG 14100 13000 10100 11100 5520 12500 6730 8210
MERCURY MG/KG 0.16 0.17 0.22 0.17 0.16 0.03 U 0,03 U 0.06 U
POTASSIUM MG/KG 3860 3360 3030 3150 1470 3060 1560 1760
MAGNESIUM MG/KG 5870 5330 4350 4960 2380 3710 2290 2710
_SE MG/KG 250 230 216 195 116 180 137 163
SODIUM MG/KG 554 b 674 0 518 U 589 b 353 13 347 b 446 b 452 b
NICKEL MGA<G 6.7 b 5.8 b 4.6 b 5 b 2.2 U 4_5 b 3.6 b 5 b
LEAD MG/KG 2.6 1.0 1.7 1.4 1.6 3.2 1.4 U 1.2 U
SELENIUM MG/KG 4.7 U 4.7 BWNJ 4.6 U 4.6 U 0.43 U 0.11 U 0.15 b 0.12 U
THALLIUM MG/KG 0.35 U 0.35 U 0.35 U 0.35 U 0.33 U 0.2 b 0.15 U 0.16 b
VANADIUM IVlG/KG 33.6 36.7 25.9 29.6 15.6 30.4 182 24.6
ZINC MG/KG 41.0 41.4 30.0 34.6 17 31.4 20.6 24,5
VOLA TILE ORGAN/C cOMPOUNDS

To._._ i.=_1 11 iui 11 iui 11 iui . [u I 1, I"1 11 I"1 1, iui ,2 iuACETONE UGA<G 11 U 12 11 U 11 U 11 U 11 U 8 J J
$E61VO/.4 TILE ORGA/41_ COMPOUNDS

BIS(2-ETHYLHEXY_PHTHALATE I UC-.xGI 730 t u I 720 I" I 72o I U ] 740 I UJ I 730 I" [ 74O I" I 75O I U I KO I U
TOTALFUEl.HYD_.A_BORE(MESELANDWOUNq
TFHGASOLINE I MC''/KGI 0.055 I U I 0.055 I U I 0.054 I U I OO58 I U L 0.056 I u I o82o I I 0_50 I I 0167 I
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPff I
TRPH I MC./KGI 20 I u I 20 I u I 20 I u I 20 I u I 2O I u I 20 I u I 240 I I 20 I u

· ,_4_., Sheet 1 of 3



Table B4-3
Site 4 {OU- 3): SurMllaly of Detected Chemicals in the Vadose Zone (SubsurVece) Samples

MCA8 El Toro Phase IRI Technical Memorandum

SAMPLE NUMBER 81U6043 8t4.SG064 8t436734 $14560_5 S14870U 81438Q64 St46_32 S1437'_44

SAMPLE OEPTH(FI'.BGS) (2t3) (2315) (233) (218) 4215) (2SS) (178) 41711)ANALYTE BY gROUP UNITS DVF(a) DVF(a) DVFll}
gENERAL CHEMISTRY

TOTAL ORGANIC CARBON IMG/KgWj I I I I r I I I I I 1o9 I t L r I
METALS

ALUMINUM MG/KG 6100 I 7830 9090

ARSENIC MG/KG 8.1 I 3.8 3.8
BARIUM MG/KG 84.7 89.9 78.7
BERYLLIUM MG/KG 0.41 U 0.44 U 0.5 U
CALCIUM MG/Kg 6970 4090 5330
CADMIUM MC=/KG 1.8 4.5 4.5
COBALT MG/KG 4.3 b 6.2 b 6.3 b
CHROMIUM MG/KG 8.4 - 11.1 12.8
COPPER MG/KG 7.1 12.2 13.4
IRON MG4(G 10300 14000 16200
MERCURY MCd'KG 0.03 U 0,03 U 0.03 U
POTASSIUM MG/KG 2370 3200 3800
)AAGNESIUM MG/KG 3450 4540 5480
MANGANESE MG/KG 151 - 394 386
SODIUM MG/KG 378 b 33.3 b 356 b
NICKEL MC,./KG 10.7 29.2 27.4
LEAD MG/KG 1.8 2.7 3..2 .
SElEN)UM MG/KG O.13. b 0.19 b 0.2 b
THALLIUM MGIKG 0.18 U 0.28 U 0.33 U
VANADIUM MG/KG 27.7 -- $1.1 3.7.3
ZINC MC-dKG 29 , 45.2 48.7
VOLAT/LE ORGAN/C COMPO(WDS

TOLUENE lUnG } 11 } U I 12 I U I 12 I U I 12 I U I 12 ] U I 12 I U I 10 t U J 10 I UACETONE UGdKG 11 U 12 U 10 J 12 O 15 12 U 14 U 15 U
$ESelVOLAT/LE ORGAMC C_UNDS
BIS(2-ETHYLHEXYL)PHTHALATE Iu G/KG I 750 I u r I i ] J 770 I U r 800 ] U I J ] 250 ] J j 250 J J
TOTAL FUEL HYDROCAIMONS (DIESEL AND GASOLINE)
TIFHGASOLINE I MG/Kg I O.0a5 I I I ] I ] O256 I I 0.512 ] I I r I I J
TOTAL_cow_4g_ _-TROLEWNyG_oc4mloNsm_
T.P. I MC._KGI _ I U _ I i, I I 20 ) U I 2O I U I I I I ) I

,._,_u Sheet 2 of 3



Table 84-3
SII_ 4 (OU- 3): Summary of Detected Chemicals In the Vedose Zone (Subsurface) Samples

MC:ASEl Toro Phase I RI Technical Memorandum

"-'°1 I I I8AMPLE NUMBER 814_037 814S7t48
SAMPLE DEP_IiFT.BOS) (230) (238)

ANALY'TE BY GROUp UNITS DVFfa)
gENERAL CHEMISTRY

tOTAL ORGANIC CARBON [MG/I<GW I [ I t03 I I [ I I I I I I I I I J
METALS
IJ.UMINUM MG/KG 2360 3130
_RSENtC MC/KG 2.2 b 3.8
_RIUM MG/KG 4g.3 78.1
BERYU.IUM MG/KG 0.17 U 0.1g U
_J_LCIUM MG/KG 2030 2480
_*.C)MIUM MG/KG 1.1 b 1.3
_OBALT MGA<G 1.8 b 2.3 b
CHROMIUM MG/KG 9.7 15.2
_Ot-r'tt< MG/KG 8.9 7.1
IRON MG/KG 6840 74OO
MERCURY MC-,/KG 0.04 U 0.07 U
=OTASSIUM MG/KG 698 b 1070
UIAGNESIUM MG/t(G 1200 1730
MANGANESE MG/KG g0.4 135
SODIUM MG/KG 2'36 b 326 b
NICKEL MG/KG 10.4 12.7
.EAD MG/KG 28.3 2
SELENIUM MG/t<G 0.12 U 0.11 U
tHALLIUM MC,/KG 0.17 U 0115 U
_ANADIUM MG/KG 12.7 21.8
_INC MC/KG 13.3 19.1
VOL.4TTLEORGANIC C -vii--_.,l!NO$
tOLUENE 3 J 11,_._. Im:l ,. I I 13 I u I I I I I I I I I I I I
8m(2-ETHYLHEX_.)Pm_W_TEr uc_o I 1.o I J I 73o I u I I I I I I I I I [ I I
rOTAL FUEL NY_--m.,CA_-_ _. AND G_,SOUNE) ' --

I_F:HGASOLINE I MO/KGI o.ose I u I o.o, i u [ I I I I I I I I I I ]rOTAL_COVE_' ' .'I=,(OLEMV_h--..r..:..;A-..r.O,i(Tm'_
mPH I uc,A<_ I 2o I u I 2o I u I I I I I I I I I I I t
:l) A definSion of each datl valldlUon 8N] (DVF) is pmv_ed In T_de B. 1.

·L4GS Shee( 3 of 3



,O145 CLE-C01-01F145-B18-00_

Table B4-4
Site 4 (OU-3): Well Construction Details

MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 04_UGMW63 04-DBMW40 04_DGMW66

Survey Location--Northing 551997.22 552188.62 552307.80
Survey Location--Easting 1554049.71 1553604.52 1553504.02

Ground Surface Elevation (ft above MSLa) 403.44 400.64 401.77
Measuring Point Elevation (ft above MSL'_) 404.11 400.04 401.10

Measuring Point Location Top of sounding tube Top of sounding tube Top of sounding tube

Type of Surface Completion Above ground Above ground Above ground

Casing Diameter and Material 5" Schedule 80 PVC 5"Schedule 80 PVC 5" Schedule 80 PVC

Screen Diameter and Material 5" diameter 20-slot SS© 5" diameter 20*slot SS© 5" diameter 20-slot SSc

Screen Interval (ft bgs b) 235-275 220-260 250-290

Length of Drop Pipe (ft bgsb) 262 252 252

Make and Model of Installed Pump Grunclfos - 5 gallon per Grundfos 10E-11 (3/4 bp) Grundfos 10E-11 (3/4 hp)
minute (3/4 hp)

Date of Pumping Test 24 November 1992 Not tested 20 November 1992

Date of Water Quality Sampling 24 November 1992 4 December 1992 20 November 1992

aMean sea level

bBelow ground sudace
CSS = Stainless Steel

10020874.SCO\93\SR-5/1



TM'CTO 145 CLE-C01-01F145-B18-0001

Table B4-5

Site 4 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Trans- Hydraulic
Well Analysis mi_jsivity Conductivity Storage Leakance

Identification Type of Test Method (ft'_/day) (fi/day) Coefficient a Factor a

04_UGMW63 Pumping Theiss (1935): 450 11.3 Not Not
Recovery Data applicable applicable

04_DGMW66 Pumping Theiss (1935): 160 4.0 Not Not
Recovery Data applicable applicable

aNA = Not applicable,
Source: Table F-2 (Appendix F)

10020875.SC0\93\SR-5/1



Table B4-6

site 4 (OU-3): Summaryof DetectedChemicalsIn GroundwaterSamples
MCAS El Toro Phase I RI Technical Memorandum

STATION ID 04_DBMW40 04_DGMW66 04_DGMW66 04_UGMW63
SAMPLE NUMBER Sl 462029 St452028 S1452456 S1452018

SCREEN INTERVAL (220-260) (250-290) (250-290) {235-275)

ANALY'rE BY GROUP REG.CODE_b) REG.LEVEL(c_ UNITS DVF_a) DVF_a) DVF_a) DVF(a)
GENERAL CHEMISTRY

ALKALINITY AS CACO3 NA NA MG/L 438 260 386

CARBONATE NA NA MG/L

BICARBONATE NA NA MG/L 535 316 470

CHLORIDE 3 250 MG/L 149 128 160

SULFATE 3 250 MG/L 123 112 123

NITRATE/NITRITE-N I 10 MGIL 12.8 6.52 11.8

TOTAL DISSOLVED SOLIDS 3 500 MGIL 940 730 993

METALS

ALUMINUM 3 50 UG/L 69 b 31 U 31.3 b

ARSENIC 2 50 UG/L 2.7 b 2.8 b 0.9 b

BARIUM 2 2000 UG/L 57.6 b 41.1 b 76.8 b

CALCIUM NA NA UG/L 78500 82500 134000

CADMIUM 2 5 UG/L 1.2 U 2.3 b 1.2 U

IRON 3 300 UG/L 34.1 b 36.5 U 142

MERCURY 2 2 UG/L 0.13 b 0.1 U O.1 U

POTASSIUM NA NA UG/L 4110 b 2830 b 3140 b

MAGNESIUM NA NA UC-/L 50900 30600 67200

MANGANESE 3 50 UG/L 11.7 b 16.8 337

SODIUM NA NA UG/L 181000 112000 77400

NICKEL NA NA UG/L 39.4 b 107 17.1 b

ANTIMONY NA NA UG/L 12.1 U 12.1 U 14.7 J

SELENIUM I 10 UG/L 13.6 b 14 J 8.2 b

VANADIUM NA NA UG/L 20.1 b 21.2 b 20.1 b

VOLATILE ORGANIC COMPOUNDS

2-HEXANONE I NA NA UG/L 7 2 I U 2 U

BENZENE t I 1 UG/L I U 1 I U 3METHYLENE CHLORIDE 4 40 UG/L 1 U 1 U 2

HERBICIDES

2,4T I NA I NA lUlLI I I I I I I I
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)

TFH DIESEL NA I NA UG/L 769 250 U . 250 U
TFH GASOLINE NA J NA UG/L 77.7 50 U 50 U
GROSS ALPHA AND BETA

G.OSSSETA I 2 I so IPC,_LI I I I I I I 11.3 I
(a) A definition of each data validatiorl flag (DVF) is provided in Table B-I. (c) The given concentration represents the California MCL,

lb) Regulatory Codes are: the EPA primary MCL, the EPA secondary MCL, or the

1 = California MCL California DTSC Action Level, whichever is most stringent.

2 = EPA primary MCL

3 = EPA secondary MCL

4 = California DTSC Action Level

GqN_4.XL$ Sheet 1 of 1
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Table B4-7

Site 4 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs) b Analyte Units tration Levelc Code a

04_DGMW66 (250-290) Selenium /_g/L 14 10 2

Total Dissolved Solids mg/L 730 500 3

04_DBMW40 (220-260) Aluminum pg/L 69 50 3

Selenium pg/L 13.6 10 1

Nitrate/Nitrite-N mg/L 12.8 10 2

Total Dissolved Solids mg/L 940 500 3

04_UGMW63 (235-275) Benzene pg/L 3 1 2

Manganese pg/L 337 50 3

Nitrate/Nitrite-N mg/L 11.8 10 1

Total Dissolved Solids mg/L 993 500 3

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPAor California MCL

_SRlisted,the California DTSC action level was applied.
egulatory Code:

1=EPA Primary MCL: Federally enforceable drinking water standard established for the
health effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color,

and odor (Includes Aluminum, chloride, iron, manganese, sulfate,
and TDS)

4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water
purveyors to take corrective action to reduce the level of
contamination in the water they supply (Action levels cease to exist
when state MCLs are promulgated.)
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Appendix B5

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION

SITE 5 (OU-2) - PERIMETER ROAD LANDFILL

This discussion of Site 5 is supplemented by the figures and data tables listed below.

The figures begin on page B5-3, and the tables are grouped at the end of this

Appendix B5. Field headspace values for soils at this site are presented in Table BA1-5,

in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B5-1: (Site Map)
Figure B5-2: Geologic Cross Section

Table B5-1: Types of Samples and Chemical Analyses
Table B5-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B5-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B5-4: Well Construction Details

Table B5-5: Summary of Hydraulic Parameters
Table B5-6: Summary of Detected Chemicals in Groundwater Samples
Table B5-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B5.1 Site Description

The Perimeter Road Landfill is located in the southeast quadrant of MCAS El Toro, north

of Gate 3 along the Station boundary. The Borrego Canyon Wash drainage channel is

about 800 feet east-southeast of the landfill. The facility was active from 1955, after

operations at the Original Landfill (Site 3) were phased out, until the late 1960s, when

the Magazine Road Landfill (Site 2) was activated. According to aerial photography, the

landfill operated as a cut-and-fill facility, using a trench about 1,200 feet long, 60 feet

wide, and 20 feet deep. Typically, wastes were burned at the landfill to reduce volume.

Previous reports have estimated waste volumes between 50,000 and 60,000 cubic yards

(Brown and Caldwell, 1986).

A geophysical survey performed as part of Solid Waste Assessment Tests (SWATs)

indicated that landfill activities extended further to the north and south of the trench

shown in the aerial photographs. Consequently, the site boundaries were extended

100208F6.SCO\93\BA-5/1 B5-1
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along Perimeter Road to encompass the larger area of trenching (SAP Amendment).

The landfill boundaries include two smaller trenches that are noncontiguous with the

main trench.

There is only one stratum for the landfill. This determination was made on the basis of

available site history information, as augmented by aerial photography and geophysical

survey findings. Because of construction of the on-Station Waste Storage Facility (WSF)

on top of the landfill, the stratum includes only areas within the boundaries of the landfill

but outside the WSF.

B5.2 Suspected Waste Types and Contaminants

Almost any type of waste generated by the Station may have been disposed of at the

Perimeter Road Landfill, including burnable trash, municipal solid waste, fuels, oils,

solvents, scrap metals, paint residues, and other miscellaneous materials (Brown and

Caldwell, 1986). Therefore, the landfill was designated an operable Unit 2 (OU-2) site as -

a suspected source of the regional VOC contamination.

B5.3 Field Investigation

The field investigation included the collection of surface soil samples and the installation

of four monitoring wells. One of the four wells was a deep boring drilled to determine

the vertical extent of contamination in the vadose zone. This boring/well was located

outside of the landfill proper, to avoid drilling in refuse, but immediately downgradient of

the landfill trench. Five surface soil samples, 17 vadose zone soil samples, and four

groundwater samples were collected. Surface water and sediment samples were not

taken because surface drainage is not considered a significant migration pathway at the

site. Table B5-1 lists the samples collected by station identification (ID) number, sample

ID number, depth of sample, and analyses requested for each sample.

Surface soil samples and lithologic samples collected during drilling of the deep boring

and monitoring well boreholes were tested for soil vapors using either an HNu photo-

ionization detector, or a flame ionization detector, (OVA). The headspace values

recorded in the field are listed in Attachment 1 of this appendix.

100208F6.SCO_q3\BA-5/1 B5-2
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B5.3.1 Surface Water and Sediments

Surface water or sediment samples were not collected at this site.

B5.3.2 Surface and Near-Surface Soils

Surface soil samples were collected at five locations. The three sampling stations

associated with the landfill stratum (05_LF1 to 05_LF3) were located in a

statistically random fashion. The other two surface sampling locations were near

the upgradient monitoring well (05_UGS) and near the deep boring completed as

a monitoring well (05_DBS).

B5.3.3 Vadose Zone Soils (Soil Borings)

Twenty soil samples from the vadose zone were recovered while drilling the deep

boring and the boreholes of the monitoring wells.

B5.3.4 Groundwater Monitoring Wells

Four groundwater monitoring wells were constructed: one upgradient well

(05_UGMW27),two downgradient wells (05_DGMW67and 05_DGMW68),and one

deep boring completed as a monitoring well (05_DBMW41). Each of these wells

was screened in the shallowest water-bearing zone encountered during drilling.

Aquifer tests were performed on the two downgradient monitoring wells to

determine aquifer characteristics. A 240-minute pumping test was conducted at

Well 05_DGMW67,and two slug tests were conducted at Well 05_DGMW68. The

results of the aquifer testing are discussed in greater detail in Section 3 (Aquifer

Parameters) and Appendix F (Aquifer Test Analysis). Groundwater was sampled

from each of the four monitoring wells.

B5.4 Surface Water and Sediments

Surface water and sediment samples were not collected at this site.

100208F6.SCO_q3\BA-5/1 B5-7
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B5.5 Surface and Near-Surface Soils

B5.5.1 Description of Surface and Near-Surface Soil Samples

The surface soils at the Perimeter Road Landfill are classified as Sorrento loam,

with 0 to 2 percent slopes (Wachtell, 1978). In the upper 72 inches, the

percolation rate for this soil mapping unit ranges from 0.6 to 2.0 inches per hour

(in/hr), and the available water capacity ranges from 0.16 to 0.21 in/in. The

hydrologic group is B, indicating moderate infiltration, even when the soil is

saturated.

B5.5.2 Analytical Results and Soil Vapor Headspace Values

Soil vapor headspace values are presented in Attachment 1. All soil vapor

headspace values were less than 1 ppmv. Table B5-2 presents the detected

chemicals in surface and near-surface soils.

B5.5.2.1 Upgradient Area

No organic compounds (VOCs, SVOCs, or herbicides) except 2,4,5-

trichlorophenoxy propionic acid (2,4,5-TP), were detected in the surface soil

samples from the upgradient area. 2,4,5-TP, an herbicide, was detected at 55.6

fig/kg. This location is immediately adjacent to an agricultural field. TRPH was

detected at 23 and 28 mg/kg in duplicate samples collected from the surface

(05_UGS).

B5.5.2.2 Perimeter Road Landfill Stratum.

The pesticide 4,4-DDT was detected at 239fig/kg at the surface at the

southwestern end of the landfill (05_LF3) and at 3.52P fig/kg at mid-site (05_LF1).

The pesticide methoxychlor was detected at 05_LF1 with 122 fig/kg. TRPH at

05_LF3 was detected at 877 mg/kg. TFH-gasoline analyses showed levels of

0.083 mg/kg at the center of the landfill (05_LF2). Toluene was detected at an

100208F6.SCO\93\BA-5/1 B5-8
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estimated value of 4 fig/kg in surface soil samples from the north and center of

the landfill (05_LF2 and 05_LF1).

B5.6 Vadose Zone Soils

B5.6.1 Description of Subsurface Soil Samples

Soil samples were collected in the vadose zone from the deep boring and from

the boreholes of the three monitoring wells. For the deep boring, samples were

collected for chemical analysis every 5 feet to a depth of 25 feet, then at 65, 85,

and 145 feet. For the monitoring wells, one sample from the capillary fringe zone

(between the water table and 30 feet above the water table) was collected for

chemical analysis based on headspace values and visual observations. An

additional sample collected in the vadose zone was analyzed if any of the

samples showed positive headspace values; the sample was selected on the

basis of headspace values and visual observations. A sample was also recovered

in the screen interval for total organic carbon ('r'oc) and VOC analysis.

B5.6.2 Subsurface Geology

The lithology at the site, as interpreted from boring logs, consists of discontinuous

layers or lenses of clay, silt, sandy silt, silty sand and sand. The materials

encountered in the northern part were mostly sand with some thin clay layers or

lenses. When drilling at 05_DGMW68, the southernmost well at the site, Iow-

permeability, semiconsolidated to consolidated material was encountered at about

200 feet; this is interpreted as bedrock. The bedrock, probably a conglomerate

with sand or sandstone, was encountered before the anticipated bottom of this

well. The southern half of the site subsurface is mostly sand with significant layers

of clay or silt. Figure B5-2 presents a north-south interpretive cross section of the

site. The location of the cross section is shown in Figure B5-1.

B5.6.3 Analytical Results

Table B5-3 presents the detected chemicals in the vadose zone,

100208F6,SCO\93\BA-5/1 B5-9
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Volatile Organic Compounds (VOCs). Acetone (at Iow levels) was the only VOC

detected. Acetone was detected at 5_DGMW68 at 182 feet at 8 to 10 fig/kg and

at 203 feet at 7 fig/kg. These concentrations are estimated values below the

CRDL. Acetone is a demonstrated laboratory contaminant. The maximum

detected concentration of acetone in the trip blanks is 37 fig/L. No TCE or PCE

was detected.

Semivolatile Organic Compounds (SVOCs). Bis(2-ethylhexyl)phthalate was

detected in the upgradient monitoring well (05_UGMW27) at 430 fig/kg in the

114-foot sample. This estimated value is below the CRDL.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Two vadose

zone samples, the 5-foot and the 10-fOot samples of 05_DBMW41, showed the

pesticide 4,4-DDT at 7.2 fig/kg. No PCBs were detected. The herbicide MCPP

was detected in 05_DBMW41 in samples from 10, 20, and 25feet at

concentrations ranging from 11,000 to 261,000 fig/kg.

Hydrocarbons ('rRPH, TFH). At 185 feet in 05_DGMW67, TFH-diesel was

detected at 21.8 mg/kg and TRPH at 76 mg/kg. TFH-diesel was also detected in

the associated rinsate at 0.465 mg/L.

Metals. Metals concentrations are presented in Table B5-3.

Total Organic Carbon (TOC). In one of the downgradient monitoring wells

(05_DGMW68), TOC was detected at 127 mg/kg. TOC was below the CRDL of

100 mg/kg in the other wells.

B5.6.4 Soil Vapor Headspace Concentrations

The headspace values were Iow; no measured values exceeded 6.0 ppmv, There

was little correlation with laboratory results,

100208F6.SCO\93\BA-5/1 B5-10



TM'CTO145 CLE-CO1-01F145-B18-0001

B5.7 Groundwater

B5.7.1 Site-Specific Hydrogeology

The investigation for the PerimeterRoad Landfill used four groundwater monitoring

wells: one upgradient well (05..UGMW27), two downgradient monitoring wells

(05_DGMW67and 05_DGMW68),and one deep boring completed as a monitoring

well (05_DBMW41). The potentiometric surface and the lithologic descriptions of

the four monitoring wells are also shown in Figure B5-2. Depth to groundwater is

about 200 feet. Table B5-4 summarizes monitoring well construction, pump

installation, and water-quality sampling data. The results of the aquifer testing in

two of the wells show a wide range in aquifer characteristics. At 05_DGMW67, the

transmissivity is 1670 feet2/day and k is 44.1 feet/day, while 05_DGMW68 shows

a transmissivity of 68 feet2/day and k of 3.4 feet/day (Table B5-5). These values

are consistent with the heterogeneity inferred in the cross section and the fact that

05_DGMW68is partially screened in the bedrock (Figure B5-2).

Examinationof water levels during late 1992 and early 1993 shows little change in

gradient with time. At 05_UGMW27 the measured water level is about 15 feet

higher in elevation than that at 05_DGMW68. These wells are not parallel to the

groundwater flow direction, so a gradient was not calculated from them.

Assuming a regional gradient of 0.013 and a porosity, _ =0.3, the average linear

groundwater velocity could range from 0.15 to 1.92 feet/day.

B5.7.2 Analytical Results

Groundwater quality is displayed by the detected chemicals listed in Table B5-6.

Volatile Organic Compounds (VOCs). Methyl chloride was detected at

05_DBMW41 and 05_DGMW67, with values ranging from 2.0 pg/L to 0.5 #g/L,

respectively. Methylene chloride was detected in 05_DGMW68 at 0.5 #g/L and

benzene was detected in 05_DGMW67at 0.3 #g/L. 2-Butanone is a demonstrated

laboratory contaminant. The maximum detected concentration of 2-butanone in

the trip blanks was 33#g/L. Tetrachloroethene (PCE) was detected in

_0o_,OSF6.SCO_-5/5 B5-11
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05_DBMW41 and 05_UGMW27, at 0.8 fig/L and 0.9 fig/L, respectively. TCE was

detected in the sample from 05_UGMW27 at 0.6 fig/L. All the VOC detections are

less than the CRDLs.

Semivolatile Organic Compounds (SVOCs). No SVOCs were detected.

Pesticides and Polychlorinated Biphenyls (PCBs), and Herbicides. No

pesticides and PCBs were detected. The herbicide 2-4-5-T was detected in

05_DGMW67 at 0.69 fig/L.

Hydrocarbons (TRPH, TFH). No TRPH or TFH was detected.

Metals and Cyanide. The sample from 05_DGMW67 has an aluminum value of

50.7. This value is less than the CRDU The selenium in the 05_DGMW68 sample

(8.5 fig/L) is possibly reflective of the basement rock mineralogy, as the screen for

this well penetrates the underlying formation. The value is Iow when compared to

selenium values in groundwater elsewhere beneath MCAS El Toro. Cyanide was

not detected in the groundwater.

General Chemistry. The general water chemistry is relatively uniform across the

site, with predominantly calcium and sodium cations and mostly bicarbonate and

sulphate anions. Total dissolved solids (q'DS) range in value from 790 mg/L (at

05_DBMW41) to 934 mg/L (at 05_DGMW67). During sampling, pH values ranged

from 6.9 to 7.4. Piper diagrams are presented in Appendix J.

Dioxins and Furans. The samples were not analyzed for dioxins and furans.

Gross Alpha and Beta Particle Activity. Radiochemistry results are in

Table B5-6. Analyses were performed for gross alpha samples from MW41,

MW67, and MW68. The values, at 05_DGMW67, are 24.9 pCi/L for gross alpha

and 53 pCi/L for gross beta. In a duplicate sample, the values were 15 and

7.7 pCi/L. At 05_DGMW41 and &5_DGMW68, the gross alpha results are 9 and

7 pOi/L, respectively, and the gross beta results are 6 and 14 pCi/L, respectively.

100208F6.SCO\93\BA-5/1 B5-12
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B5.7.3 Comparison to Drinking Water Standards

Table B5-7 presents analyte concentrations in groundwater exceeding regulatory

standards or DSTC action levels. In one downgradient monitoring well

(05_DGMW67), the gross alpha value of 24.9 pCi/L exceeds the EPA drinking

water standard of 15 pCi/L and the gross beta of 53 pCi/L exceeds the EPA action

level of 50 pCi/L, However, the duplicate samples for these wells are at or below

the MCLs for gross alpha and beta.

As discussed in Appendix A, the groundwater facies change dramatically across

MCAS El Toro. It is believed that the above inorganic exceedances represent

background conditions and are not site-related.

B5.8 Potential Contaminant Migration Pathways

Surface water runoff from the Perimeter Road Landfill drains as nonchanneled flow until

reaching Borrego Canyon Wash. Surface contaminants are petroleum products and

herbicides. About half of the site subsurface profile shows some clay or silt-retarding

layers, but vertical migration of contaminants is still possible.

B5.9 Summary and Conclusions

Low levels of TCE and PCE were detected in groundwater from the upgradient

monitoring well and the deep boring monitoring well. The source may not be the

Perimeter Road Landfill, as the detected chemicals are found in the upgradient well,

The other VOCs are at very Iow levels and could be laboratory contaminants. No

SVOCs appear to have migrated to the groundwater. Petroleum fuels are found in

shallow and vadose zone soils.

It does not appear that Site 5 is a contributor to the regional VOC groundwater

contamination (OU-1).
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Table B5-1

Site 5 (OU-2): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 2

Groups of Anal_es Requested a

Station Sample Sample Pesti- Oroes
Location/ Identi- Identi- Depth Semi- cides/ Herbi- General Dioxine/ Alpha
Stratum fication fication (fi) VOCs VOCa PCBs cides TPH TFH Metals CN Chemistry TOC Fur,,ne / Beta

Surface Water and Sediments (Not_mp_.)

I I I I I I I I I I I I I I
Surface and Near-Surface Soils

UG 5 UGMW27 S1456071 0 X X X X X

1 5 LF1 S1454041 0 X X X X X X

I 5_LF2 S1454042 0 X X X X X X

I 5_LF3 S1454043 0 X X X X X X

5_DBMW41 S1454044 0 X X X X X X X X

Vadose Zone Soils

UG 5_UGMW27 S1456071 114 X X

5 UGMW27 S1456080 175 X X X X X

5_UGMW27 S1456068 235 X X

5 UGMW27 S1456066 126 X X

DG 5_DGMW67 $1456078 185 X X X X X X
S1457099b 185 X X X X X X

5 DGMW68 S1456067 40 X X

5_DGMW68 S1456079 182 X X X X X X
S1457097b 182 X X X X X X

5 DGMW68 S1456070 203 X X

5_DBMW41 S1456072 5 X X X X X X X

5_DBMW41 S1456073 10 X X X X X X X

5_DBMW41 S1456074 15 X X X X X X X

5_DBMW41 S1456081 20 X X X X X X X

5_DBMW41 S1456075 25 X X X X X X X

5 DBMW41 S1456067 65 X X X X X X X

5 DBMW41S1456065 85 X X

5_DBMW41 S1456076 145 X X X X X X X

Groundwater

UG 5 UGMW27 $1452039 NA X X X X X X X X
- S1452033b X

5 DBMW41S1452036 NA X X X X X X X X X X

10020956\93\JD
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Table B5-1

Site 5 (OU-2): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet 2 of 2

Groups of Analytes Requested a

Station Sample Sample Pesti- Gross
Location/ Identi- Identi- Depth Semi- cidee/ Herbi- General Dioxin=/ Alpha
Stratum fication fication (ft) VOCa VOCa PCBe tides TPH TFH Metals CN Chemistry TOC Furans / Beta

DG 5_DGMW67 S1452035 NA X X X X X X X X X
S1452037 X X

S1452393b X X X X X X X X X

5 DGMW68 S1453032 NA X X X X X X X X X X

avocs = Volatile Organic Compounds; Semi-VOCs = Semivolatile Organic Compounds;
PCBs = Polychlorinated Biphenyls; TPH = Total Recoverable Petroleum Hydrocarbons;

bTFH = Total Fuel Hydrocarbons; TCN -- Total Cyanide; TOC = Total Organic Carbon.
Duplicate

10020956\93\JD



Table BE-2

Site S (OU- 2): Summary of Detected Chemicals In Sedlmente and Surface/Near-Surface Soil

MCAE El Toro p_ IRI TRhnlcal Memorandum

SAMPLE NUMBER St484U3 81_1041 81*-,UI48111 S_4S.4042 8t484.S82 81-4S4043 Sl-4S4580
SAMPLE DEPT_FT.BQE ) (0) (0) (0) (0) 40) (0) (0)

ANALYlrE BY GROUP UNITS

isOcAL' MG/KG 0.43 U 0.5 b 0.43 U 0.43 b
M.UMINUM MG/KG 5350 6550 8880 4750
_REENIC MCdKG 1.9 b 2 b 2.1 3.3
_JI_RIUM MG/KG 63.8 75.8 73.7 60.8
,ERYLLIUM MG/KG 0,23 b 0.22 b 0.22 b 0.23 b
7,ALCIUM i/G/KG 5420 12400 10400 5210
P,,ADMlUM MG/t(G 1.2 1.2 1 1.2
_3BAJ-T MG/KG 2.7 b 3.3 b 3.7 b 2.8 b
_-IROMIUM MC._KG 6 6.8 7.4 6.7
_,OPPER MG_KG 6.5 8.0 6.2 t 7.3
iRON MG/KG 7400 8700 9790 7180
MERCURY MG/KG 0.05 b 0.03 U 0.03 U 0.05 b
POTASSIUM MG/KG 1780 2360 2460 1800
MAGNESIUM MG/KG 2710 3290 3820 2920
MANGANESE _=,/KG 146 161 108 152
SOOIUM MG_G 203 b 210 b 152 b 256 b
NICKEL MC-d'KG 7.7 b 5.6 b 7.2 b 6.4 b
LEAD MG/KG 0.4 0.4 3.5 38.5
SELENIUM MG/KG 0.1 U 0.1 U 0.1 U 0.1 U
THALUUM MG/t(G 0.22 J 0.14 J 0.14 J 0.14 UJ
VANADIUM k/G/KG 17.5 19.7 23.3 t7.5
ZINC IdG/KG 32.4 41.0 33.5 98
VOLAT/LE ORGAN/C COMPOUNDS
TOLUENE IUc'r'<G t 10 I U I I I 4 I J J I I 4 1 J I ] I 10 J U J I
PES71CIDESAND PC_

METHOXYCHLOR4,4'-DDT UG/KGUG/KG ,I 3.34 I uU . 122 ' 17.2 Iu I ' I I 239 '1,2 I I 1"'21 I I I 3''4 u ..IuI I
2,4,S-TP(SILVE.X) IUG_G I r [ I I 25.4 I uJ I I I 25.4 I m I I I 25.1 I LU I I
TOTAL FUEL HYDROCARBONS (DIESEL AND ;_4SOUNE)
'TFHGASOLINE IMG/KG I ' I I 0.054 J u I [ j 0.052 I u I J r 0.0,3 I I [ I o.o51 I u
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPJ_
_PN I,,_G I z0 I u I I I 20 i u I I I 20 I u I I r 577 I I I

Sheet 1 of 2



Table B5-2
S IOU- 2): Summary of De_lGted ChII1_GIII In Sedlmen*- and Surface/Near-Surface Emil

MCA8 El Toro Pll_m I RI Technlr_l Menlonlndum

:BAMFt.E NUMBER 8141140414 II t'4E4402
8AMPI..EDEPTIqFT,BGS) (0) (0)

ANALY'I_ !tV GROUp UNITS DV/:(i]
IETA/.,S
SILVER MG/KG 0.43 U 0.43 U
ALUMINUM MG/KG 4990 6580
ARSENIC MC-_KG 1.5 b 1.9 b
BARIUM MG/KG 01.3 67.3
BERYU.IUM MG/KG 0.28 U 0.27 U
CALCIUM MG/KG 2920 3080
CADMIUM MC-_KG 0.g6 b 0.99 b
COBALT MG/KG 2.4 b 1.8 b
CHROMIUM MG/KG S.8 7
COPPER MGJKG 6.7 5.8
IRON MG4<G 7350 8550
MERCtJRY MC-i_KG 0.03 U O.0S U
POTASSIUM MG4(G 1050 2110
MAGNESIUM MC-rdKG 2460 2750
MANGANESE MGA(G 136 148
SODIUM MEr,_G 252 b 304 b
NICKEL MG_KG 0.4 U 6.1 U
LEAD MG/KG 27 2.6
SELENIUM MG/KG 0.1 U 0.1 b
THALLIUM MG/KG 0.14 b 0.18 b
VANADIUM MC-_KG 18.2 21
ZINC MG_KG 27 29.3
VOLATILE ORGANIC COMPOUNDS

TOLUENE lUG/KC)I I I I I t I I I I I L I I I I
PEST/ODES AND PCBs

4,4'-DDT UG/KG

_ERBICIDES

2,4,5-TP (SlLVEX} IUG/KG I 25.3 I I 55.0 I I i I I I I I I J ] I )
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOUNEJ
TFH GASOLINE IMG/KOI 0.051 I U I 0.0SI I U I I I I I I I I [ I I I
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

'T'RPH lUC,,X6t 28 I I 23 I I I I I I I I I r I I r
(ii) A definition of each data vldldation flag 6_VF')is provided kl Table 9-1.
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Table 35-3
Site 5 (OU- 2): Summary of Detected Chemicals In the Vadose Zone (Subsurface) Sample.

MCA8 El Toro PMIst I RI Technical Memomn,dum

SAMPLE NUMBER St4M072 St 43&073 _14M074 S14SeOIl $t436073 814SS077 8148U48 81US071
8AMPLE DEpTH(FT,BGS) (9) (t0) (t5) (20) (29) (99) (U) (145)

ANALYTE BY GROUP UNITg DVFJa) DVF(a) DVF{I) DVFI, )
GENERAL CHEMISTRY

TOTAL ORGANICCARBON MC-.IKG - 100 J

IRON MG_(G 12300 14300 9570 9240 2730 5260 3530
MAGNESIUM MGiKG 450_ 0f)O0 4870 4000 1040 b 1200 1500
ALUMINUM MCdKG 10000 11200 7740 6510 1520 2880 2400
_AR)UM MG/KG 101 116 71.4 77.6 22.5 b 35.1 b 37.1 b
_IICKEL MGFKG 9.9 6.7 b 43 b 3.6 b 1.7 U 4.6 b 2.1 b
:AJ.CIUM MG/KG 5200 15400 7030 6110 2090 2130 4010
]ERYU. IUM MC_KG 0.15 J 0.28 J 0.22 J 0.16 J 0.11 UJ 0.11 UJ 0.1 UJ
_RSENIC MG/KG 1.0 b 2.6 3.4 1.6 b 0.66 b 1.0 b 1.6 b
:ADMtUM MGACG t .S 1.3 0.75 J 0.88 J 0.26 UJ I J 0.25 UJ
_AERCURY MG/KG 0.03 U 0.03 U 0.03 b 003 U 0.03 U 0.06 U 0.03 U
!/NC MGIKG 40.3 42.4 30 28,6 8.4 14.5 11.7
iIANADIUM MG/KG 26.4 38.5 25.8 22.3 0.5 b 14.4 8.9 b
K)DIUM MG/KG 208 b 250 b 207 b 210 b 194 b 304 b 305 b
_HROMIUM MC,_KG 10.9 10.0 7.2 7.5 2.2 4.3 3
..EAD MGACG 3.3 1.8 2.2 1.3 0.46 b 0.82 1.1
MANGANESE MGA_G 210 227 177 132 45.4 91.4 73.6
_OBALT MG/KG 42 b $ b 3.3 b 3.9 b 1.3 U 1.4 b 1.2 U
;HAl. MUM MG/KG 0.17 b 0.16 b OAS U 0.15 U 0.15 U O.15 U 0A5 U
SELENIUM _G 0.12 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 0.1 U
=OPPER MGJXG 10.4 7 5.2 b 4.8 b 2.3 b 3.5 b 2.2 0
;K)TASSlUM MGJt(G 3,140 3690 2320 2390 572 b 1120 952 b
VOLATILE ORGAMC _ND$
'CETO,E I u_xG I 12 I U I t2 [ U I 42 I U [ 40 I U S 12 I U t 14 I U I 12 I U ) 13 ] U
SEMIVOLAllLE ORGANIC COMPOUNDS
s,s_-E'n-m.H_)_ l UC_G I 7_ t u I 77o I u I 910 [ u I 000 I u I .0 I u I 730 I u I I I .0 I U
PESTICIDESAND PCBs

1,4'-DDT ! UG/KG I 7.24 I I 7.10 I N I 4.03 ] U ] 3.37 [ U I 3.87 j U [ 3.0 I U I I I 4.2O I U
FfER!/cmFs
idCPP I u<_<G I 2.40o I u I 261000 r I 305oo I u I 211000 I I 111ooo I I 27100 I u I I f 32700 I u
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE_
TFHDIESEL I MC,/KGI 15 I U I 14.4 I u L 45.2 I u I 12.7 I U I 14.5 I U I 13.6 I U I I I 102 I U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (T_
mPH MG_G zo I u I 2o I u I 20 I u I 2o I" I 2o I u I 20 I u I I I 20 f u
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Table B5-3

Site S (OU- 2): Summary of Detected Chemicals In the Vadose Zone (Subsurface) Samples

MCAS El Toro Phalli I RI Technlcll Memorandum

STATION ID 06_DGMWI7 56 DG;.-_iG7 U_DGNIW67 DVF{i) 05_DGMW67 DVF(a) 06_DGMW68 05_DGMIN69 DVF{a) 0S_DGMW_ DVF_i) 06_DGMWSI

8AMPLE NUMBER 814JS5098 814S0078 81457096 814a6069 81455047 81454079 81457097 S1450070
8AMPLE DEP'I_I(FTJGS) (IX) (11_) (195) (2tS) (40) (1112) (112) (203)

ANALY11EBY gROUP UNIT_ DVF(I) DVF(a) DVF{a) DVF[i)

:°:X°o:"=:g== I I I I I I lOOIu I I I I I I I ' II,= iAL$ 127

IRON MG/KG 9900 9870 2260 4160
MAGNESIUM MG/KG 2960 2920 755 b 1420
ALUMINUM MG/KG 7960 7790 2090 4030
BARIUM MG/Kg 61.5 62.9 16 b 29.6 b
NICKEL MG/KG 8.8 b 8.8 b 1.9 U 9.3
CALCIUM JAG/KG 2840 2670 1180 1690
BERYLLIUM MG/KG 0.46 U 0.46 U 0.27 U 0.28 U
ARSENIC MG/KG 1.8 b 1.3 b 0.87 b 1.4 b
CADMIUM MG/KG 9.69 U 0.86 U 0.33 b 0.27 U
MERCURy MG/KG O.O3 U 0.03 U 0.03 U 0.03 U
ZINC MC/KG 26.8 25.6 7.1 10.8
VANADIUM MC/KG 19.3 20.S 7 b 12.1
SODIUM MG/KG 264 b 336 b 215 b 294 b
CHROMIUM MG/KG 10 10.4 3.3 7.6
LEAD MC_KG 2.1 1.6 1.7 2
MANGANESE MG/KG 60.2 S1.3 16.2 33,2
COBALT MG_G 5.1 b 2.7 b 1.4 b 3.3 b
THALLIUM MG/KG 0,16 U 0.16 U 0.15 U 0.16 U
SELENIUM MG/KG 0.12 U 0.16 b 0.13 U 0.11 U
COPPER MCdKG 6.5 6.2 2 b 3.7 b
POTASSIUM MG/KG 2180 2110 578 b 949 b
VO/..AT/LE ORGANIC C - -vm_Oi,/ND$

ACETONE I LIG/KGI 10 ] U I 27 I U I 22 I U I ; I 16 I U I 10 I J I 8 I J I 7 I J
SEMWOLAT/LE ORGAMC F,,- ---umw3ilNDS

BI.,_2-ETHYLHEXYL}PHTHALATE I UG/KG I 67o I u I 750 I U I 750 I u I I I 730 I u I 71o I u I 6ao I u I I
_1_.__-_._ul_$AND PCBi

4,4'-DDT i UC_G I I I 3.75 I UJ I 3.77 I UJ I I ] I I 3.54 I u I 3.39 I u I [
HER,B/C/DES

V,CPP { UGh'KG I I I I I ] [ [ I I I I I I I r
TOTAL FUEL HYD_ _,(DIESEL AND GASOLINE/

TFHDIESEL t MG/KGI - I I 21.6 I [ 17.6 I I I I I I 13.4 I u I 12,7 I u I ]
TOTAL RECOVERABLEF.cTw<C.i.EUM HYDROCARBONS

TRPH IMG/KG I t I 76 I I 2o I u I I I I J 20 I UJ I 20 I uJ I I
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Table B5-3
Site S (OU- 2): Summary of Detect_l Chemicals In the Vadoae Zone (Subsurface) Samples

MCAS El Toro PhaamI RI Technical Memorandum

_o_ I'-"1 I'-'1 1'U-ow,., r l$AMPt. E NUMBER 814Ml_'1 $14U030 e140&0U
SAMPLE DEPTH(FT.BGS) (114) (175) (101)

ANALYTEBYGROUP UNITS DVF(i) DVF(a)
GENERAL CHEMISTRY

TOTAL ORGANIC CARBON MG/KG 100 U,o_OR_.c_.o. _o,,I I I I I I I I } I I I I I I ]
E'IrALS
:_ON MG/KG 8880

MAGNESIUM MG/KG 2540 .
N,.UMINUM MG/KG 6540
IARIUM ! MG/KG 53.3
IICKEL MG/KG ,5.7 0

CALCIUM MG/t(G 2570
BERYLLIUM MG/KG 0.10 U
ARSENIC MG/KG 1.3 b
CADMIUM I MGiI(G 0.46 b
MERCURY ; MG/t(G 0.03 UJ
ZINC IdG/KG 10.4
rANADIUM MG/KG 17.6
;ODIUM _G 307 b

CHROMIUM MGA(G 8.6

LEAD, M_KG 2.9
MANGANESE MG4(G 47.2
;OBALT MG/KG 2.1 b
1-1ALUUM MG/KG 0.10 U
;ELENIUM MG/'KG O.Og U

COPPER MG/KG 4.1 b
,OTAS_:IUM MG/KG 1070

VOLATILE ORGANIC COMPOUNDS

ACETO_ t u_KG I 11 t U I 12 I U I 12 I U ] I I I I I I I ] I
;EM_.A,, _ ORwc COMPOWDS

BIS(2-ETHYI.HEXYL)PHTHALATIE I UG_G t 43o I J r 7eo I u I [ I I r I I k I I I I
_ESTICIDESAND PCBs

,,4'_OT { UC_G I I I 3.83 J U I I I I I I J ] I I [ I
HERBfaDE$
UCPP i UC_G I r f I I I I J I I J I I I [ I
_OTALFUEL HYDROCARBONS (DIESELAND GASOUN_

TFHDIESEL I MC,_ I ' I I 144 j u I I I I I I I I I [ I 1
_OTALRECOVERABLE PETROLEUM HYDROCARBONS
_PH I "c'_ I I I 2o I u I I I I I I I I I I I 1

(I) A defl;llUOnof each data valuation _ (DVF) Is provided in TaMe B-I.
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Table B5-4

Site 5 (OU-2): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Sheet 1 of 1

Station Identification

Item 5_UGMW27 5_DBMW41 5_DGMW67 5_DGMW68

Survey Location--Northing 548710 548409 548224 548224
Survey Location--Easting 1556748 1556162 1556284 1555843

Ground Surface Elevation (ft above MSLa) 437 424 428 417
Measuring Point Elevation (ft above MSL`_) 438 425 429 417

Measuring Point Location PVC sounding tube PVC sounding tube PVC sounding tube PVC sounding tube

Type of Surface Completion Above ground Above ground Above ground Above ground

Casing Diameter and Material 5" sch. 80 PVC 4" sch. 40 PVC 5" sch. 80 PVC 4" sch. 40 PVC

Screen Diameter and Material 5" sch. 40 4" sch. 40 5" sch. 40 4" sch. 40
O.02"-slotSS 0.02"-slot SS 0.0'Z'-slotSS 0.02"-slot SS

Screen Interval (ft bgsb) 198-238 182-222 177-227 190-210

Length of Drop Pipe (ft bgsb) 231 221 220 208

Make and Model of Installed Pump Grundfos Grundfos Grundfos Grundfos
Rediflow 10E Redifiow 2 Rediflow 10E Rediflow 2
4"-dia. subm. 2"-dia. subm. 4"-dia. subm. 2"-dia. subm

Date of Pumping Test Not tested Not tested 30 Nov 92 Slug tested
5 Nov 92

Date of Water Quality Sampling 3 Dec 92 16 Nov 92 30 Nov 92 17 Dec 92

aMean sea level

bBelow ground sudace

10020952.SCO_93\JD
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Table B5-5

Site 5 (OU-2): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 1

Trans- Hydraulic
Well Analysis mi_sivity Conductivity Storage Leakance

Identification Type of Test Method (ft"/day) (fi/day) Coefficient a Factor a

05_DGMW67 Pumping Theis (1935): 1670 44.1 NA NA
Recovery data

04_DGMW68 Slug Bouwer and Rice 68 3.4 NA NA
(1976); Bouwer
(1989)

aNA = Not applicable.
Source: Table F-2 (Appendix F)
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Table 95-6

Site 5 (OU- 2): Summery of Detected Chemicals in Groundwater Samples

MCA$ El Toro PhaHI RI Technical Memorandum

8TAllON ID 0S DBMW41 06 DBMW41 0S_DGNNd_7 0S_DGMW57 __DGMW68 05_UGMW27
SAMPLE NUMBER Sl92939 $145239G 8t4629_ S1452393 81493032 S1U2939

SCREEN INTERVAL (192-222) (132-222) (187-227) (197-327) (190-210) (lU-299)

ANALV_ eV GROUP REG.CODE(b) REG.LL=VEq;} UNITS DVF(,? =VF(,) CVF(.) DVF(,) DVFH) DVF(,)
GENERAL CHEMISTRY
ALKALINITY AS CACO3 NA NA MG/L 229 233 296 296 250 266

CARBONATE HA NA MC_L

BICARBONATE NA NA MG/L 279 284 358 360 305 325

CHLORIDE 3 250 MG_ 85.2 86.2 97.3 96.8 101 84.5
SULFATE 3 250 _MG& 193 194 284 284 270 253

NITRATE_ITRITE-N I 10 MG& 8.61 8.94 6.89 679 5.14 9.09

TOTAL DISSOLVED SOLIDS 3 500 MGA. 790 758 925 934 905 844
METALS

SILVER I 50 UG/L 2.1 U 2.1 U 2.1 U 2.1 U 2.5 b 2.1 U

ALUMINUM 3 50 UG/L 31 U 31 U 50.7 b 38.9 b 31 UJ 31 U

ARSENIC 2 50 UG/L 1.4 b 1.4 b 2.3 b 2.6 b 1.6 b 4 b
BARIUM 2 2000 UG/L 22.6 b 22.5 b 69.6 b 68.5 b 29.2 b 45.2 b

CALCIUM HA NA UGtL 99200 98900 131000 128000 116000 121000
COPPER 2 1300 UG/L 0.9 U 0.9 U 0.9 U 0.9 U 1.2 b 1.2 J

IRON 3 300 UGIL 14.1 U 17.8 U 2.3 U 2.3 U 17.7 b 6.4 U

MERCURY 2 2 UGIL 0.1 U 0.1 U 0.18 b 0.21 0.1 U 0.1 U
POTASSIUM HA NA UG/L 2830 b 2850 b 2090 b 1960 b 3350 b 1630 b

MAGNESIUM HA NA UGIL 29100 28900 36700 36100 33700 33000
MANGANESE 3 50 UGIL 6.5 b 6.5 b 2.3 b 1.5 b 20.6 2.3 b

SODIUM HA NA UCdL 99100 96900 128000 127000 122000 108000

NICKEL HA NA UG/L 16 b 13.3 b 7.7 U 7.7 U 29.2 J 7.7 U

ANTIMONY HA NA UC_L 12.1. U 12.1 U 12.1 UJ 12.1 UJ 20.8 b 12.1 U
SELENIUM I 10 UG/L 6.4 b 8.2 b 6.3 6.4 8.5 U 9.8 b

VANADIUM HA HA UGh. 10.5 b 12.2 b 14 b 13.2 b 13.6 b 13.1 b

VOLATILE ORGANIC COMPOUNDS
TETRACHLOROETHENE 2 5 UG/L 9.3 J 0.8 J 1 U I U I U 0.9 J

BENZENE I I UG/L 1 U I U I U 0.3 J I U I U

CHLOROMETHANE mETHYL CHLORID HA HA UGh. 2 J 2 U 0.7 J 0.5 J 2 U 2 U
METHYLENE CHLORIDE 4 40 UGh. 1 U t U I U 1 U 0.5 J 1 U

TRICHLOROETHYLENE 2 5 UGa- 1 U I U I U I U 1 U 0.6 J
HERB/C/DES

2.4,5-T I HA I HA IuG_-I 0.25 I u I 0.:5 I u I 0.055 I ] o.25 I u I 0.25 I u I I
GROSS ALPHA AND BETA
GROSS ALPHA 2 15 PCI& 9 9.4 24.9 15 7

GROSS BETA 2 50 PCla- 8.3 59 53 7.7 13.6

(a) A definition of each dadavaklllton fi.g (DVF) i. proVded in Table B-1. (c) The given concentration represents the California MCL,

(b) Regulatory Codes &re: the EPA prlmllW MCL, the EPA secondary MCL, or the
1 z CaUfoma MCA. C.tfomi DTSC Action Level, whichever is most strklger_.

2 - EPA primer/MCL

3 = EPA secondary MCL
4 - Cal_om I'' DTSC Actbn Level

9heel '1 of '1
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Table B5-7

Site 5 (OU-2): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs) b Analyte Units tration Level c Code d

05 DGMW67 (187-227) Sulfate mg/L 284 250 3

Total Dissolved Solids mg/L 934 500 3

Gross Alpha PCI/L 24.9 15 1

Aluminum pg/L 50.7 50 3

Gross Beta PCI/L 53 50 1

05 UGMW27 (198-238) Sulfate mg/L 253 250 3B

Total Dissolved Solids mg/L 844 500 3

05_DBMW41 (182-222) Total Dissolved Solids mg/L 790 500 3

05 DGMW68 (190-210) Sulfate mg/L 270 250 3

Total Dissolved Solids mg/L 905 500 3

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied, in the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
is listed, the California DTSC action level was applied.
dRegulatory Code:

1=EPA Primary MCL: Federally enforceable drinking water standard established for the
health effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color,

and odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water

purveyors to take corrective action to reduce the level of
contamination in the water they supply (Action levels cease to exist
when state MCLs are promulgated.)

10020B21.SCO\93\JD



Appendix B6

Nature and Extent of Contamination:

Site 6 (OU-3) -- Drop Tank Drainage Area No. I
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Appendix B6

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 6 (OU-3) - DROP TANK DRAINAGE AREA NO. 1

This discussion of Site 6 is supplemented by the figures and data tables listed below.

The figures begin on page B6-3, and the tables are grouped at the end of this

Appendix B6. Field headspace values for soils at this site are presented in Table BA1-6,

in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B6-1: (Site Map)
Figure B6-2: Geologic Cross Section

Table B6-1: Types of Samples and Chemical Analyses
Table B6-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B6-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B6-4: Well Construction Details
Table B6-5: Summary of Hydraulic Parameters
Table B6-6: Summary of Detected Chemicals in Groundwater Samples
Table B6-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSCAction Levels

B6.1 Site Description

Site 6, Drop Tank Drainage Area No. 1, consists of a concrete apron bordered by a

grassy area located southwest of Building 727 in the southern quadrant of the Station

as shown in Figure B6-1. From 1969 to 1983, aircraft drop tanks were routinely

transported to this area where their remaining fuel would be drained. Residual JP-5 fuel

in the tanks was washed out onto the concrete apron. The fuel and wash/rinse water

drained off the west side of the concrete apron onto the adjacent grassy area. Surface

runoff from the site generally flows through a small swale (located west of the tank

drainage area) into a ditch that connects to a catch basin. The catch basin discharges

into the Agua Chinon Wash.

Historic aerial photographs show that drums were once stored in several areas at the

site. These drums probably contained waste lubricant oils.

10020A59.SCO\93\JD-5/2 B6-1
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The site is subdivided into three strata. Stratum 1 includes the soil surrounding the

concrete apron where tanks were drained; Stratum 2 includes the drainage ditch from

the swale to the catch basin. Stratum 3 includes the former drum storage areas

identified from aerial photographs.

B6.2 Suspected Waste Types and Contaminants

A review of available documents indicates the following potential contaminant releases:

· Between 1969 and 1983, an estimated 1,400 gallons of JP-5 fuel reportedly
drained onto the grassy area surrounding the concrete apron (Stratum 1).

· Waste lubricant oils stored in drums reportedly spilled and leaked at the site.

B6.3 Field Investigation

The field investigation at Site 6 consisted of drilling and sampling one upgradient

monitoring well, one deep boring, one downgradient well, and nine shallow borings, as

shown in Figure B6-1. Three shallow borings were drilled at each stratum. The

locations of each shallow boring was selected on the basis of the statistical method

described in the SAP. Additional shallow samples were taken at the upgradient and

deep boring locations. The shallow borings comprise samples collected from the

ground surface, and 2 and 4 feet below ground surface (bgs). The deep boring was

drilled in the grassy area adjacent to the concrete apron where spills reportedly

occurred. The upgradient well was installed east of the site and the downgradient well

was installed west of the site.

Changes were made from the SAPand documented by the SAPAmendment. The site

boundaries were extended to include the drum storage area observed in the aerial

photographs. Further, the upgradient well was relocated northeast of the drum storage

area. The downgraclient well was relocated away from the drainage area.

10020A59.SCO\93\JD-5/2 B6-2
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The following sections summarize the number of samples collected and the analyses

performed on the samples. A summary of the chemical analyses is presented in

Table B6-1.

B6.3.1 Surface Water and Sediment

One sediment sample, designated 06_CBAC, was collected from the catch basin

located along the runway, west of the site. The sediment sample was collected

to evaluate possible contaminant transport to the basin from the drum drainage

area via runoff. Contaminated runoff discharged to the catch basin may

percolate into underlying soils, therefore providing a potential contaminant

pathway to groundwater. The sediment sample was analyzed for VOCs, SVOCs,

TRPH, TFH, and metals.

B6.3.2 Surface and Near-Surface Soils

A total of 25 surface and near-surface samples were collected from 11 locations.

Three surface and near-surface soil sample locations are near the concrete

apron (Stratum 1); three sample locations are in the drainage ditch between the

concrete apron to the catch basin (Stratum 2); and three sample locations are

located in the former drum storage areas (Stratum 3). Surface and near-surface

soil samples were also collected at the deep boring and at upgradient Well

06 UGMW28.

B6.3.3 Vadose Zone Soils (Soil Borings)

One deep boring, located southwest of the drainage apron, was drilled to a total

depth of 140 feet bgs. Samples were collected at 5-foot intervals to a depth of

25 feet. Below 25 feet, samples were collected at 10-foot intervals to the water

table (140 feet). A total of 10 samples were selected from the deep boring

analysis.
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Vadose zone soil samples were collected while drilling the boreholes completed

as wells. Drive samples were collected at 10-foot intervals to a depth of 60 feet,

then at 20-foot intervals to the water table. Five of the soil samples collected

from the boreholes analyzed. Two samples were selected from the upgradient

well borehole and three samples were selected from the downgradient well

borehole.

B6.3.4 Groundwater Monitoring Wells

Two monitoring wells were installed to assess groundwater quality in the vicinity

of Site 6. Upgradient Well 06_UGMW28is located northeast of the site. The well

location was selected to be upgradient of potential sources of site

contamination. Downgradient Well 06_DGMW69 is located northwest of Site 6.

Well completion data are presented in Table B6-4.

One groundwater sample was collected from each well for chemical analyses.

B6.4 Surface Water and Sediments

B6.4.1 Description of Surface Water and Sediment Samples

One sediment sample, 06_CBAC,was collected at Site 6. The sample was taken

at the end of the catch basin located along the runway on the west area of the

site. Sample analyses included VOCs, SVOCs, pesticides/PCBs, TRPH, TFH,

and metals. Surface water samples were not collected at Site 6.

B6.4.2 Analytical Results

The analytical results for chemicals detected in the sediment sample are

provided in Table B6-2.

Petroleum hydrocarbons detected in sediment include TFH-gasoline

(315 mg/kg), which is above the California LUFT action level, and TFH-diesel
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(16.6 mg/kg) and TRPH (24 mg/kg), which are below the California LUFT action

levels.

One VOC was detected above the CRDL: methylene chloride was detected at a

concentration of 31 pg/kg. Methylene chloride was also detected in the trip

blank associated with this sample. Toluene was detected below the CRDL

(4 fig/kg, estimated).

Semivolatiles detected in the sediment are below the CRDL. Bis(2-

ethylhexyl)phthalate was detected below the CRDL (550 fig/kg, estimated).

Metals concentrations are shown in Table B6-2.

B6.5 Surface and Near-Surface Soils

B6.5.1 Description of Surface and Near-Surface Soil Samples

Figure 1-5 illustrates soil types for the MCAS and vicinity. The surface soils at

Site 6 are mapped as Sorrento loam, which are typical of an alluvial fan deposit.

Slopes generally range from 0 to 2 percent. Permeability ranges from 0.6 to

2.0 inches per hour and the moisture holding capacity ranges from 0.16 to

0.21 inch of water per inches of soil (Wachtell, 1978). Sorrento loam at Site 6 is

classified as Hydrologic Group B, which indicates that the soils maintain a

moderate infiltration rate when wet.

Surface and near-surface soils (2-foot intervals from 0 to 4 feet below ground

surface) were sampled by stratum. In addition, two upgradient surface samples

were collected.

B6.5.2 Analytical Results and Soil Vapor Headspace Values

Analytical results are presented in Table B6-2. Soil samples collected at surface

locations and within borings were field screened for organic vapors using a
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photo-ionization detector (HNu) or a flame ionization detector (OVA). Organic

vapor results are presented in Attachment I to Appendix B. Headspace

readings were below 1.0 ppm for Stratum 1 and 2 and less than or equal to

1.0 ppm in Stratum 3.

B6.5.2.1 Upgradient Area

Soil samples were collected at the surface and at 2 feet at one location

upgradient of Site 6, 06_UGS. The two soil samples were analyzed for TRPH,

TFH, and metals.

The TRPH concentration detected in the surface sample, 1,041 mg/kg, exceeds

the California LUFT action level. TFH-diesel was detected at Iow concentrations

in the upgradient samples (0.005 to 37.7 mg/kg), and TFH-gasoline was detected

below the CRDL. Metals concentrations are summarized in Table B6-2.

B6.5.2.2 Analytical Results: Stratum I

Stratum 1 at Site 6 consists of the soil around the edge of the concrete apron

where drop tank residual fuel drained. Seven soil samples, including one

duplicate, were collected from three locations in Stratum 1 (06_ST1,06_ST2, and

06_ST3). All samples were analyzed for VOCs, SVOCs, TRPH, TFH, and metals.

TRPH was detected in the surface soil samples collected at 06_ST3 and

06_ST2. The TRPH concentration at 06_ST3 is 1,297 rog/kg, which exceeds the

California LUFT action level. The TRPH concentration at 06 ST2 is Iow

(74 mg/kg). TFH-gasoline and TFH-diesel were detected at concentrations below

action levels (<100 mg/kg) at 06_ST3. TFH was detected below CRDLs in the

remaining samples.

Volatile organic compounds were found in Iow concentrations in the surface

samples at the three sampling locations. The surface sample at 06_ST3 has

acetone (16fig/kg), carbon tetrachloride (4#g/kg, estimated), and toluene
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(7 fig/kg, estimated). The surface sample at 06_ST1 has carbon tetrachloride

(4 fig/kg, estimated) and toluene (5 fig/kg, estimated). The surface sample at

06_ST2 has acetone (lOpg/kg, estimated). Acetone is a demonstrated

laboratory contaminant; the maximum detected concentration of acetone in the

trip blanks was 37 fig/L.

Semivolatile organics were detected in two of the three surface samples. The

surface sample at 06_ST3 has bis(2-ethylhexyl)phthalate (1,100 fig/kg) and butyl

benzyl phthalate (300fig/kg, estimated). Bis(2-ethylhexyl)phthalate is also

present in the surface sample at 06_ST1 (220 fig/kg, estimated).

Detected metals concentrations in Stratum 1 soil samples are presented in

Table B6-2.

Concentrations of TRPH exceed 1,000 mg/kg (California LUFT criteria) in the

surface soil sample at 06_ST3. Soil contamination by TRPH appears to be

limited to surface soils in the vicinity of Stratum 1.

B6.5.3.3 Stratum 2

Stratum 2 at Site 6 consists of the drainage ditch area leading from the concrete

apron to the catch basin. Eight samples, including one duplicate, were collected

at four locations in Stratum 2 (06_DD1, 06_DD2, 06_DD3, 06_DBS), as shown in

Figure 6. All samples were analyzed for VOCs, SVOCs, TRPH, TFH, and metals.

TRPH was detected in surface samples at 06_DD1 (458 mg/kg), 06_DD2

(220 mg/kg), and 06_DBS (71 mg/kg). These values are below the California

LUFT action level. TFH-diesel and TFH-gasoline were also detected at

concentrations below LUFT action levels. TFH-diesel was present in 06_DBS

(31.9 mg/kg), 06_DD1 at Ofeet (37.6 mg/kg), and 06_DD3 at 2feet

(18.7 mg/kg). TFH-gasoline detected at Stratum 2 was either less than the CRDL

or less than 1 mg/kg.
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VOCs detected at Stratum 2 are below CRDLs except acetone in the surface

sample at 06_DD2 (49 pg/kg). However, acetone was detected in the trip blank

associated with this sample. Toluene and carbon tetrachloride were detected

below CRDLs in the surface soil samples.

Semivolatile organics were detected in three of the eight samples collected at

Stratum 2. The surface sample at 06_DBS had benzyl butyl phthalate

(440 pg/kg) and bis(2-ethylhexyl)phthalate (280 jug/kg). The surface sample at

06_DD1 had fluoranthene (160jug/kg) and pyrene (150 jug/kg). The surface

sample at 06_DD2 had bis(2-ethylhexyl)phthalate (230jug/kg). The SVOC

concentrations are estimated below the CRDL.

Metals concentrations are presented in Table B6-2.

In summary, soil samples collected at Stratum 2 do not appear to indicate the

presence of contamination by compounds tested in the laboratory. TRPH values

are less than 1,000 mg/kg, TFH values are less than 100 rog/kg, and VOCs and

SVOCs are less than CRDLs.

B6.5.3.4 Stratum 3

Stratum 3 consists of the former drum storage areas at Site 6. Eight samples,

including one duplicate sample, were collected at three locations: 06_GN1,

06_GN2, and 06_GN3. All samples were analyzed for VOCs, SVOCs, TRPH,

TFH, and metals.

TRPH was detected in the surface and 2-foot samples at 06_GN1 (124 and

84 mg/kg, respectively) and 06_GN3 (52 and 59 mg/kg, respectively). These

concentrations are below LUFT action levels. TRPH at 06 GN1 and 06 GN3 are

less than the CRDL.

TFH-diesel was detected in the surface sample at 06_GN3 (239 mg/kg) at a

concentration exceeding the California LUFT action level. The 2-foot sample was
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below the CRDL for TFH-diesel. TFH-diesel was detected at Iow levels in the

surface and 2-foot samples at 06_GN1 (18.4 and 42.1 [duplicate 23.9] mg/kg,

respectively), and in the 2-foot sample at 06_GN2 (15.1 mg/kg). TFH-gasoline

was detected below 1 mg/kg in the Stratum 3 samples.

VOCs and SVOCs were detected below CRDLs in the Stratum 3 soil samples.

Metals results are summarized in Table 6-2.

Soil contamination appears to occur at Stratum 3 surface in the vicinity of

06 GN3.
m

B6.6 Vadose Zone Soils

B6.6.1 Description of Subsurface Soil Samples

Vadose zone soil samples were collected while drilling one deep boring

(06_DB201), one upgradient monitoring well (06_UGMW28), and one down-

gradient monitoring well (06_DGMW69). The deep boring was drilled to a depth

of 140 feet. A total of 10 soil samples were selected and analyzed for VOCs,

SVOCs, TPH, TFH, and metals. This boring was not completed as a well.

Two vadose zone samples were collected for chemical analysis from the

borehole constructed as an upgradient monitoring well (128 and 148 feet) and

three samples, including one duplicate sample, were collected from the

downgradient monitoring well (120 feet [two samples] and 155 feet). The

chemical analyses conducted on the soil samples from these boreholes are

listed in Table B6-1.

B6.6.2 Subsurface Geology

Site 6 overlies approximately 300 feet of unconsolidated Quaternary alluvial

deposits, which in turn overly semiconsolidated bedrock of the Irvine Area
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Groundwater Basin, Figure 3-3. Detailed regional geology is presented in

Figure 1-6.

Based on boring logs from the site (Appendix K), the subsurface lithology

comprises predominantly silty sand to well-graded sand. Two interbedded 15-

foot-thick semiimpermeable silt/clay beds were encountered during drilling. One

of these Iow-permeability layers occurs in the upper 10 to 15 feet of both

06 UGMW28 and 06 DB201. The second Iow-permeability bed was identified atm

the bottom of 06_DB210 at a depth of 130 feet bgs. Figure B6-2, Geologic

Cross Section, presents a generalized northwest to southeast cross section

through Site 6.

B6.6.3 Analytical Results

The analytical results for the vadose zone soil samples are provided in

Table B6-3. The vadose zone does not appear to have significant

contamination. Contaminant concentrations are either Iow or below the CRDL

for all analytes.

Hydrocarbons. Petroleum hydrocarbons detected in soil samples from

06_UGMW69 and 06_DB201 are below the CRDLs. TFH-gasoline was detected

at a very Iow concentration (0.058 mg/kg) in the 120-foot soil sample from

06 DGMW69.

Volatile Organic Compounds (VOCs). In the upgradient monitoring well,

acetone was detected in samples at 120feet (30fig/kg, and [duplicate]

31 fig/kg). Acetone is a demonstrated laboratory contaminant, and was

detected at a maximum concentration of 37 fig/L in the trip blanks.

One VOC, 2-hexanone, was detected in 06_DB201 (5 feet) at a concentration of

13 fig/kg. All other VOCs were below the CRDLs or not detected. Soil samples

from the downgradient well were not analyzed for VOCs.

10020A59.$CO\93\JD-5/2 B6-14



TM'CTO145 CLE-C01-01F 145-B 18-O001

Semivolatile Organic Compounds (SVOCs). Semivolatiles were not detected in

the vadose zone soil samples. Soil samples from the downgradient well were

not analyzed for SVOCs.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Subsurface

soil samples were not analyzed for pesticides, PCBs or herbicides.

Metals. Metals concentrations detected in subsurface soil samples are

presented in Table B6-3.

B6.6.4 Soil Vapor Headspace Concentrations

The headspace readings for the samples collected from Site 6 deep boring and

monitoring well boreholes are summarized in Attachment 1. Headspace

readings on the subsurface soil samples do not correlate with the laboratory test

results on the soil or groundwater.

B6.7 Groundwater

B6.7.1 Site-Specific Hydrogeology

The potentiometric surface, well construction, and stratigraphy for Site 6 are

presented in Figure B6-2, based on information from Well 06_DGMW69, Boring

06_DB201, and Well 06_UGMW28.

The depth to groundwater at Site 6 is approximately 140 feet bgs. Table B6-4,

Well Construction Details, summarizes well construction, pump installation, and

water quality sampling data. The well construction diagrams (Appendix E) show

the well construction; soil boring logs are in Appendix K.

Groundwater elevation measurements were collected during several events

(Figure 3-4a, b, and c). Hydrographs generated from these data are presented

in Appendix I.
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The direction and magnitude of groundwater flow in the vicinity of Site 6 is

approximately northwest as shown in Figures 3-4a, b, and c. The horizontal

groundwater gradient calculated from these flow maps is approximately

0.009 fi/ft.

A slug test was performed on Monitoring Well 06_DGMW69. The hydraulic

conductivity calculated from data recorded during the slug test is 1.1 fi/day.

Leakance factors cannot be estimated from slug test results. Table B6-5

provides a summary of hydraulic parameters calculated for Site 6. The data

collected and method of analyses are described in Appendix F.

Assuming the hydraulic conductivity is 1.1 fi/day, the horizontal hydraulic

gradient is 0.009 ft/ft, and the effective porosity is 0.2, the average linear velocity

of groundwater can be estimated to be 0.05 fi/day.

B6.7.2 Analytical Results

The analytical results for Site 6 groundwater samples are provided in Table B6-6.

General Chemistry. Field pH, electrical conductivity and temperature at

06_UGMW28are 6.68, 2,450pmhos/cm and 24.2°C, respectively. Similarly, field

pH, electrical conductivity and temperature at 06_DGMW69 are 6.93,

1,090pmhos/cm and 23.5°C, respectively. Electrical conductivity varies across

the site, decreasing by half in the downgradient well. TDS ranges from

1,080.0 mg/L to 1,890.0 mg/L.

High concentrations of chloride, nitrate/nitrite (as N), and TDS occur in Wells

06_UGMW28 and 06_DGMW69. High sulfate occurs in Well 06_DGMW69. The

major ion distribution is presented in Stiff and Piper diagrams (Appendix J).

Both the Stiff and Piper diagrams reflect the relative major ion content of

groundwater for each well in meq/l. Groundwater chemistry at Site 6 is

characterized predominantly by calcium-chloride groundwater type. Stiff

diagrams are displayed for both regional and local wells in Appendix J.
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Hydrocarbons (TRPH, TFH). Hydrocarbons were not detected.

Volatile Organic Compounds (VOCs). 1,1,1-TCA was detected at 0.4fig/L,

estimated, in groundwater collected downgradient at 06_DGMW69. Methyl

chloride was detected at 2/lg/L, estimated, in the groundwater collected

downgradient at 06_DGMW28. Both of these VOCs are below the CRDLs.

Semivolatile Organic Compounds (SVOCs). One SVOC was detected in the

groundwater in the upgradient monitoring well below the CRDL: benzyl butyl

phthalate (3 /_g/L). One SVOC was detected in the groundwater in the

downgradient monitoring well and is above the California DTCS action level of

5 fig/L: phenol (14 fig/L).

Pesticides, Polychlorinated Biphenyls (PCBs), Herbicides. Pesticides and

PCBs were not detected. Groundwater samples were not analyzed for

herbicides.

Metals. Results of detected metals are presented in Table B6-6.

B6.7.3 Comparison with Drinking Water Standards

Analytical results are compared to the most stringent of 3 drinking water criteria:

federal MCL, California MCL, and California DTCS action levels. Concentrations

of analytes that exceed the regulatory levels are presented in Table B6-7.

B6.8 Potential Contaminant Migration Pathways

Surface water is a potential contaminant migration pathway due to the drainage culvert

located within the site boundary. This drainage culvert leads to Agua Chinon Wash,

which feeds San Diego Creek. Contaminants could migrate through sediments to the

vadose zone and groundwater.
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B6.9 Conclusions

At Stratum 1, the surface soil sample at 06_ST3 has elevated levels of TRPH

(>1,000 mg/kg) and bis(2-ethylhexyl)phthalate (1,100fig/kg). These constituents are

not detected above CRDLs in the 2-foot sample at 06_ST3, indicating that the affected

soil is limited to the surface. The other samples at Stratum 1 do not have significant

contaminant levels.

At Stratum 2, the soils do not appear to have elevated levels of contamination. TRPH

values are less than 1,000 mg/kg, TFH values are less than 100 mg/kg, and VOCs and

SVOCs are less than CRDLs or are at Iow concentrations.

At Stratum 3, the surface soil sample at 06_GN3 has an elevated concentration of TFH-

diesel (239 mg/kg). It appears the affected soil is limited to the surface at 06_GN3.

The vadose zone does not appear to have significant contaminant concentrations.

The groundwater at Site 6 does not appear to have significant contaminant

concentrations. Elevated levels of metals (above the primary drinking water criteria) are

detected in the upgradient monitoring well (selenium) and downgradient monitoring well

(cadmium and selenium). Phenol was detected above drinking water criteria in the

downgradient monitoring well; phenol was not detected above the CRDL in any of the

surface, shallow, or vadose zone soil samples collected at Site 6.

Groundwater in the downgradient well appears to have notable levels of TDS, sulfate,

nitrate-nitrite (as N), and chloride concentration, whereas groundwater in the upgradient

well has higher metals concentrations: manganese, selenium, and other metals.

However, it does not appear that the Station has had any impact on the general water

quality of the regional groundwater.

Site 6 does not appear to be contributing to the regional groundwater VOC

contamination (OU-1).
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Table B6-1
Site 6 (OU-3): Types of Samples and Chemical Analyses

MCAS El Toro Phase I RI Technical Memorandum
Page I of 2

Groups of Anal_es Requested a

Station Sample Sample Pearl- Genl. Orou
Location/ Identi- Identi- Depth Semi- clde$/ Herbl- Chem Dloxlna/ Alpha/
Stratum fication fication (ft) VOCa VOCB PCBa cides 'rPH 'FFH Metals CN -istry TOC Furana Beta

Surface Water and Sediments

I _c oF4 ,0  l0 I x I x I I Ixlxl x I I I Ixl
Surface and Near-Surface Soils

IUpgradient D6_UGS $1454447 0 X X X
S14545502 X X X

Stratum I 06_ST1 S1454057 0 X X X X X
S1454058 2 X X X X X

06ST2 S1454001 0 X X X X X
- S1454468 2b X X X X X

S1454002 2 X X X X X

06ST3 S1454045 0 X X X X X
S1454005 2 X X X X x

Stratum 2 06 DD1 S1454054 0 X X X X X
S1454055 2 X X X X X

06 DD2 S1454051 0 X X X X X
S1454052 2 X X X X X

06_DD3 S1454048 0 X X X X X
S1454469 2b X X X X X
S1454049 2 X X X X X

06 DBS S1454060 0 X X X X X

Stratum 3 06 GN1 S1454047 0 X X X X X
S1454530 2 X X X X X
S1454082 2b X X X X X

06 GN2 S1454163 0 X X X X X
S1454164 2 X X X X X
S1454165 4 X X X X X

06GN3 S1454166 0 X X X X X
;1454167 2 X X X X X

Vadose Zone Soils

06_UGMW28 S1456088 128 X X X X X
91456089 148 X X X

:06_DB201 S1456091 5 X X X X X
S1456090 10 X X X X X
S1457021 10b X X X X X
S1456095 15 X X X X X
S1456085 20 X X X X X
S1456087 25 X X X X X
S1456086 40 X X X X X
S1457022 40b X X X X X
S1456092 50 X X X X X
S1456084 140 X X X X X
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Table B6-1

Site 6 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 2

Groups of Analytes Requested a

Station Sample Sample Pearl- Genl. OromB

Location/ Identi- Identi- Depth I Semi- cidee Herbi- Chem Dioxlna Alpha/

Stratum fication ftc,etlon (fi) VOCe i VOCa PCBs cide8 TPH TFH Metal a CN -ietry TOC; Furans Beta

06 DGMW69 5;1457095 120 X X X X X
S1456083 120b X X X X X

5;1456093 155 X

Groundwater

06_UGMW28 S1452045 140-180 X X X X X X X

06_DGIVlW69 S1452091 150-190 X X X X X X X X

a VOCs= VolatileOrganicCompounds;Semi-VOCs= SemivolatileOrganicCompounds;
PCBs= PolychlorinatedBiphenyls; TPH= Total RecoverablePetroleumHydrocarbons;
TFH = TotalFuelHydrocarbons;CN -- TotalCyanide; TOC = TotalOrganicCarbon,

b Duplicate

10020AEI.SCO\93\J D-5/1



Table B6-2

Site 6 (OU- 3): Summary of Detected Chemicals In Sedlmentl -,nd Surface/Near-Surface Soil

MCA5 El Tom Philm I RI TIchnlcll Memorandum

8AMP'LE NUMBER 81481021 81-41S40S4 81'4S4083 IS1464001 St-4S40SZ 81-464041 $1-4&4048
SAMPLE DF..PTH(FT.BGS) (0) 40) (2) (0) (2) (0) (2)

ANAL,YTE BY GROUP UNITS DVF{a)
METAJ.$
SILVER MC/KG 0.45 b 0.345 U 0.31 U 0,36 U 0,43 U 0.41 U 0.37 U 0,34 U
ALUMINUM MG/KG 0930 8870 8300 18100 10800 16400 10200 14500
ARSENIC MG/KG 3.2 2.0 2.2 4.2 2.4 3.0 3 3.7
MLRIUM MCdKG 202 104 1280 167 103 153 149 134

BERYLLIUM IV.GtKG 0.2 U 0.45 b 0.43 b 0.33 13 0.40 13 0.81 b 0.45 0 0.75 0 __
CALCIUM MC-_KG 14700 5070 3980 6620 4600 6050 6110 6960
CADMIUM MG/KG 1.0 2.3 11.0 1.7 5.5 1.4 2.3 1.4
COBALT MG/KG 2.8 b 5.6 b 0.3 b 0.9 b 5.5 b 8.2 b S.7 0 7.6 b
CHROMIUM MC-JKG t0.1 t5.4 40.7 17.3 10.6 16.1 14.7 15.2
COPPER MG/KG 8.3 8.5 26.S 11.2 10.6 10.4 t 1.6 9.0
iRON MG/KG a400 12100 11000 20800 12000 18700 121500 16800
MERCURY MG/KG 0.5 U 0.05 U 0.0,5 U 0,06 b 0.05 U 0.05 U Q.16 0_05 U
POTASSIUM MG/KG 2530 3530 3100 4440 3780 4470 4010 3690
MAGNESIUM MG/KG 2950 3970 3510 7680 4320 7510 4240 8640
MANGANESE MG/KG 154 201 170 341 103 344 228 273
SOOtLIM MG/KG 140 U 2_6 U 284 U 544 U 289 U 496 U 260 U 413 U
NICKEL MG/KG 10.7 0.1 11.7 15.9 0.7 15.1 13.2 15.5
LEAD MG/KG 36.9 32.6 117 5.8 58.2 10.5 34.4 5.0
ANTIMONY MG/KG 2.5 U 2.6 U 3 U 3 U 2.0 U 2.9 U 2.7 U 2.0 U
SELENIUM MG/KG 0.1 U 0.44 U 0.43 U 0.5 U 0.43 U 0.40 U 0.45 U 0.47 U
THALLIUM MG/KG 0.14 U 0.33 U 0.33 t.J 0.38 U 0.33 U 0.39 b 0.34 U 0,36 U

,ANADIUM MG/KG 21 30.4 26.0 46.9 31.5 44.2 31.3 43.8 __
lINC MG/KG 102 100 266 82.7 106 65.0 82.1 60.0
qOLA71LEORGANtC COMPOUNDS

;E/IIVOt. AT/LE 0_-=._4..._._ ¢-...-'mmPOUNDS

pYRENE LIG_G 1100 U 080 U 150 J 750 U 680 O 750 U 710 O 740 U
:LLK)RANll-IENE | UG/KG 1100 U 680 U 160 J 750 U 080 U 750 U 710 U 740 U
_ENZYI.BUTYL PI-m-iALATE UG/t<G 1100 U 440 J 670 U 750 U 680 U 750 U 710 U 740 U
'OTAL FUEL HYDROCARBONS/nlGr:gl 4ND GASOLINE/

10.0I 131.01 1°7.61 114.11 112.01u114 1 113.31 110.71'FH GASOLINE MG/KG 315 0.006 0.109 0.057 U 0.073 0,057 U 0,258 0,05Q O
TOTAL RECOVERJ--m = PETROLEUM HYDROCARBOI_S (TRPH)
'IRPH IM_xG I 24 I I 71 I [ 458 I I 20 [ U I 22O I I 2O t U I 20 I U I 20 I U
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Table B6-2
Sitm G (OU- 3): Summiry of D_ected Chlmlicals in Sediments and SurflceM®mr-Surface Soit

MCA8 El Toro phmm I RI TechniCal Memonlindum

sas,u;Nu,=_ st,s,,,, sr,s_,? st,.., sC,ms,, sC,,.l,O st,s,1,, st,s,,. st,s,1.

SAMPLE DEPll_FT.BGS) (2) (0) (2) (2) (0) (2) (0)ANA,LY11; BY GROUP UNITS DVFJll) DVF(I) DVF(I) DVF(I) DVIr{a}
dE)'4LS
;IL_.R MC,/'KG 0.34 U 0.31 U 0.34 U 0.33 U 0.02 U 0.33 U 0.34 U t .2 b
ALUMINUM MG/KG 14800 6860 11700 13900 12000 15500 14000 0020
ARSENIC NIG/KG 3.7 2.5 4 3.0 2.7 3.1 2.0 3.1
IARIUM MG/KG 166 83 139 119 103 152 115 89.1
IERYLLIUM MG/KG 0.U b 0.33 U 0.57 b 0.64 b 0.5 b 0.64 b 0.64 0 0.33 b
_LCIUM MG/KG 7480 3770 S440 5000 4240 7270 4800 3520
_I_JDMIUM MGACG 1.1 0,57 U 1,1 1.0 1.8 0,01 U 1,1 3.1
GOBALT MG/KQ 7.7 b 4.8 U 7 13 7.5 b 0.3 b 7.5 b 6.8 b 10.6
;HROMIUM MG/KG 10.4 7.7 12.2 14.4 15.0 14.4 14.0 360
COPPER IdGIKG 12.3 4.1 b 0.1 8,5 14.1 11.3 13.4 15.0

MG_KG 10900 9000 1S600 17300 13900 17500 t5600 11700
4ERCURY MG/KG 0.06 b 0.0_ U 0.06 b 0.00 U Q.0S U 0.05 U O.04 U 0.08 U
_OTASSIUM MQ4<G 3880 2940 3630 4020 3970 4380 3520 31gO
MAGNESIUM MG/KG 6790 3280 5690 6050 4610 7070 5750 3700
MANGANESE MG/KG 280 180 311 304 230 266 240 210
;ODIUM MG/KG 4t2 U 294 U 301 U 362 U 320 U 421 U 411 U 225 b
dICKEL MG/KG 13,4 8.1 b 13,3 12.2 11.2 0.4 11,0 14,5
LEAD MC/KG e 0.0 S 0.0 47.7 0.3 4 1410 __
ANTIMONY MG/KG 2.8 U 2.0 U 2.0 U 2.8 U 2.6 U 2.8 U 2.8 U 5.3 b
_1=!i=NiUM MG/KG 0.47 U 0.43 U 0.47 U 0.47 U 0.44 U 0.47 U 0,48 U 0,1 U
r'l-I/dJ.IUM MG/KG 0.41 b 0.33 U 0.36 U 0,S b 0.37 b 0.30 U 0.36 U 0,21 U
VANADIUM MGN.G 43.1 23.8 $9 43.5 33? 43.3 39.4 23.5
ZINC MC-,/KG 59.5 39.8 51.6 57.2 130 57.8 53.1 227
VOLA/1/.E ORGAM¢ CO_

_f'RENE UG/KG 740 O 080 O 720 U 730 U 090 U 710 U 740 O 080 U
tLLK3RAN'II-IENE L_idI(.G 740 U $50 U 720 U 730 U 090 U 710 U 740 U 080 U
BENZYL.BUTYL PHTHALATE 740 U M0 U 72O U 730 U 690 U 710 U 740 U 680 U
TOTAL FUEL HYDROCARgONS (mF_FZ ANO &ISOUNE)

TFH DIESEL IMOJI<GI 13'7 I U I 10'4 I 142'11 J 23'9 I ] 12'9 IU I 1511 I 13'3 I u 12391TFH GASOLINE MG/KG 0.112 0.052 U 0.055 U 0.056 U - - - , 0.224
TOTAL RECOVERABLE PETROLEUM ,YDROCARBO_I$ (TRPH2
_PH MG/KG I 2o I u I 124 I I 20 I U r 84 I I 20 I U 1 20 r U I 20 I U I S2 r
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Table 06-2

Site 6 (OU- 3): Summary of Detected Chemic.is in Sediments and Surface/Near-Surface Soil

MCAS El Toro Plhml IRI TechniCal Memorandum

sAMPLE NUMBER 81'454t 57 8_4S40E7 8t4540S0 81-4840Q1 S1'-454002 81'-454418 5t4S4048 8t"4E4Q08
8AMPLE DEPTI.I(FT.BG8 ) (2) (0) (2) (0) (2} (2) (0) (2)

ANALYTE BY GROUP UNITS DVF(*) DVF(a) DYF{,) DVF{aI DVF(a) DVI=(I) DVF{I)
METALS
31LVER MGJKG 0,47 U 0.31 U Q.34 U 0.32 U 0.46 U 0,34 U 0.32 U 0.34 U
N.UMINUM MGJKG 5850 11300 15100 8380 13700 13200 10700 11800
NRSENIC IdOA(G 2.3 5.2 3.0 3.1 3.3 2.9 3.2 3.9
BARIUM MG/KG IRI.3 124 144 0.48 U 138 137 112 114
BER_JJUM uc_<o 0.25 b 0.52 b 0.09 b 0.43 0 089 b 0.36 . 0.51 b 0.57 D
=_u.cluM _r,_G 2_ 841o 5_o 4_ s_70 52_o 383o 4870
CADMIUM _G 0.87 b 2.7 1.2 1.3 1.2 1.1 4.4 1.3
_OBALT MC,-/KG 4.4 0 0.1 0 7.8 0 5.4 b 7.5 13 0.7 b 0.5 b 65 t)
CHROMIUM MC/KG 11.5 16.1 15.7 12,2 15.1 14.4 20.9 13.1
_O_R MC/KG 7 11,0 9.4 7.0 11.3 87 10.4 7.7
iRON MG,'KG 874,0 13900 17400 11400 16300 18100 13300 15300
MERCURY MG,'KG 0.03 U 0.04 U 0.05 U 0.36 b 006 b 0.05 U 0.2 0.06 b
POTASSIUM _Q 2320 41(10 4110 3510 4190 3920 3740 3840
MAGNESIUM MG/KG 2660 4680 6540 4080 5910 5880 4480 5480
MANGANESE MG/KG 241 249 302 150 292 280 197 240
SOOtUM MO/KG (_04 b 54_ U 423 U 307 U 335 U 331 U 368 U 464 U
NICKEL MG/KG 6.7 b 12 12.0 89 13.7 13.5 9.1 11.3
LEAD MGA_G 4.1 25.0 0.2 20.3 4.8 5,4 47.S 4.3
ANTIMONY MG/KG 2.7 U 2.6 U 2.9 U 2.0 U 2.8 U 2.8 U 2.6 U 2.8 U
;:_[KNIUM MG/KG 0.1t U 0.44 U 0.48 U 0.12 U 0.47 U 0.47 U 0.44 U 0.48 U
THALLIUM MC-_KG *0.27 U 0.33 U 0.49 b 0.34 U 0.43 b 0.38 b 0.34 U 0.36 U
VANADIUM MGJKG 20.4 36 45.9 29.7 43.7 42.9 34 41.5
ZINC MC-dKG 27.6 112 36.2 84.2 51.8 52.1 92.4 47.9
VOLATI/.E Oi_L=.--__-a_.-':' CO/lam'wrune

TOW.N.::l I1o1 luCARBON TETRACHLORIDE UG/KG 11 U J 11 U 11 O 12 U 11 U 4 J 11 O
ACETONE UG/KG 11 U U 11 U 10 J 12 U , 36 U 16 11 U
&ETHYLENE CHLORIDE 11 U 10 U 11 U 11 U 16 U U 10 U 14 U
SEIr_DLAllLE ORGANIC CO�JPO_J?_-n*e

_YRENE UG/KG 720 U 880 U 750 U 710 O 780 U 730 U 680 U 720 U
;LUORANTHENE UG/KG 720 U 680 U 750 U 710 U 780 U 730 U 680 U 720 U
BENZYL BUTYL PHTHALATE 720 U 080 U 750 U 710 U 780 U 730 U 300 J 720 U

14, 1,3.3tuI14.0 u 13.8u 59.0 15 1
TFH GASOUNE MGA<G 0,055 U 0.052 U 0.057 U 0.054 U 0.059 U 0.036 U 0.094 0.05,5 U
ror_ eEcovea_u__-rRoL_umHYOROCAeJO~Srrm_;
_PH IMC,_GI 59 I I 20 I U I 20 I U I 74 I I 20 I u I 2o I U t 1297 I I 2O l U
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Table 36-2
Site 6 (OU- 3): Summmy of Detected Chemicals In Sediments and Su_ace/Near4urface Soil

MCA8 El Toro Phase I RI Technical Memorandum

'-"'t .uo._SAMPLENUUnR SF,m447 SF,mSS0
8AMPI..E DEIP'IrH(FT.BG$) (0) (2)

ANALYTE BY GROUP UNII_ DVF(i)
METALS
SILVER MGJKG 0.44 U 0.49 U
ALUMINUM ,MGJKG 440(] 0280
ARSENIC MG/KG 1.8 b 2.7
BARIUM MG/KG 79.3 110
BERYU.IUM _G 0.21 b 0.43 b
CALCIUM MG/'KG 9610 4490
CADMIUM MG/KG 0.84 b 1.7
COBALT MG/'KG 2.7 b 5.5 b
CHROMIUM MG/KG 5.5 10,0
COPPER MC_KG 4,7 b 8.0
IRON MG/KG 6840 12400
MERCURY MG/KG 0.03 U 0.03 U
POTASSIUM MG/KG 14KI 3340
MAGNESIUM MG/KG 4050 4550
MANGANESE IMG/KG 166 238
SODIUM MG/KG 273 b 299 b
NICKEL MG/KG 5.4 b 10.8
LEAD MG/KG 2.8 4.7
ANTIMONY MG/KG 2.5 U 2.0 U
SELENIUM MG/KG 1.1 0.12 U
THAM.JUM MC_KG 0.15 U 0.23 b
VANADIUM MG/KG 18.4 29.7
ZINC MC-_(G 22.9 43.2
VO/..4TILE _ _UND8

,OWEN. t_o I
CARBONTETRACHLO_i_. UG/KG

UG/KG

ACETONE t UG/KGMETHYLENECHLORIDE
$_TU.E ORGAN_: COMPOUNDS

BIS(2-ETHYLHEXYt.)PHTHALA'rE UG/KG t
i

PYRENE UGA<G IBENZYLBUTYL pHTHALATE

TOTALFUEL HYDROCARBONS _DIESELAND _SOUNE}
TFH DIESEl MG/t(G I 0.005 37.7,_,_,_._ ._o oo,21ul°o, lul I I I I I I I [ I I I
TOTAL RECOVERABLE PETROLEUM H_R_RBOI_S (TRPH/
'rRPH luc,,xG I 1_1 I I 20 I u I I I I I I I r I I I I
{a) Adefn#lon of each data validation flag (DVF) is provided in Tab_ B-1.
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Table 06-3

Site6(GU-3): Summaryof DetectedChemicalsIn the Vados6Zone(Subsurface)Samples
MCA8 El Toro Phase I RI Technlcll Memorandum

8AMPLE NUMBER 81456091 9t496090 81467021 S14660H S1499085 $7455087 S1499086 8_497022

SAMPLE I)EPTH(FT. BGS) (9) (10) (10) (tS) (20) (28) (40) (40IANALY'I1; BY GROUP UNITS DVFJ.) DYE{a) DVF{o) OVF(t)
gENERA/. CH_.J_-qTRY
TOT.i_LORGANICc-4_ IMG/KGW I I I I I I I I I I I I ] ] I I
METALS
ALUMINUM MCdI<G 9760 14200 12300 5880 2200 5410 1800 1890
ARSENIC MG/KG 3.4 5.6 0.3 2.3 U 1,1 U 3.1 0.95 U 0.95 U
BARIUM MG/I<G 116 147 150 62 22.9 b 61.4 23.0 b 25.1 b
BERYU.IUM MCdI(G 0,51 U 0.70 U 1.1 b 0.01 U 0.36 U 0.21 U 0.41 U 0.36 U
CALCIUM MG/"KG 4670 18700 10500 2840 2000 3430 1070 1300
CADMIUM MG/'KG 5.7 2 2 0.82 b 0.26 U I b 0.25 U 0.25 U
COBALT MG/KG 6.5 b 7 0 6.9 b 2.7 b 1.7 b 2.4 b 1.8 b 1.4 0
CHROMIUM MG/KG 39.2 14 14.8 0.8 2.8 8.7 3.1 5.4
COPPER MG/KG 17.7 12.4 11 4.4 b 2 b 0.2 2.1 b 2.2 b
IRON MG/KG 13600 17600 16100 7300 3250 7060 2660 3020
POTASSIUM MG/KG 3740 3540 3110 1690 755 b 1480 518 b 061 b
MAGNESIUM MG/KG 4700 8540 7440 2590 1140 2470 1010 b 864 b
MANGANESE ; MC/KG 204 303 288 131 82.6 134 65.5 79.6
SODIUM MG/KG 307 b 975 b 783 b 437 b 350 b 484 b 246 b 276 b
NICKEL MC-dKG 9.0 b t 1.6 14 4.4 b 3.6 b 6 b 1.8 b 2.2 b
LEAD MG/KG 81.0 4 3.9 1.5 0.94 U 2.1 0.58 U 0.95
ANTIMONY MC/KG 3.3 0 3 U 3 U 2.7 U 2.0 U 2.0 U 2.5 U 2.5 U
SELENIUM MG/KG 0.2 0 0.14 0 0.12 U 0.21 b 0.11 b 0.11 U 0.13 b 0.11 U __
THALLIUM MC-:-:-:-:-:-:-:-:-:_<G 0.27 b 0.3 b 0.32 b 0.18 b 0.15 U 0.15 U 0.15 U 0.16 U
/ANADIUM MG/KG 31.9 47.1 42.9 17.4 7.0 b 18.8 6.8 b 0 b

ZINC MG/KG 135 57.9 54 23.2 11.7 23.2 11.8 1o.g
VOL.A71LEORGAMC r'nMPOUNDS
TOLUENE UG/KG 6 J 5 J 3 J 3 J 10 U 10 U 10 U 10 U
XYLENE {TOTAL) UG/KG 4 J 12 U 12 U 12 U 10 U 10 U 10 U 10 U
24-1EXANONE UG/KG 13 5 J 3 J 12 U 10 U 10 U 10 U 10 U
ACETONE G/KG 22 U 17 U 12 U 28 U 40 U 21 U 10 U 10 U
METHYLENE CHLORIDE UG/KG 4 J 4 J 6 J 12 U 10 U 10 U 10 U 10 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)
TFH GASOLINE I MG/KG f 0.059 U 0.(MI U 0062 U 0.058 U 0,052 U O.051 U 0.052 U 0,052 U
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Table B6-3

Site 6 (OU- 3): Summary of Detected Chemicals In the Vadose Zone (Subsurface) S&mplse

MCAS El Toro Phase I RI Technical Memom.-ldum

STATION ID I DB201 04 DB201 J I H DGMWT! DVF(.) 0Il DGMY/89 DVF(I) 0G_DGMW68 DVF(a) N_UGMWZ3 DVF{a) 09_UGMW23 DVF(a)

SAMPLE NUMBER 814,Sl012 8'14.89084 S14860113 S1487083 81488013 81488089 S1488099
8AMPLE DEP'IrH(FT.BG$} (m} S (440) I 4120) 1120) (199) (140) (148)

ANALYTEBYGROUP UNITS DVF[II) DVFII)
GENERAL CHEMISTRY
TOTAL ORGANIC CARBON IMC._<GWI ' I ] - i r - I I ' I ! 1o4 I I - I I lOO I u I I
9ETA/..S

KLUM_NUM MG/_G t250 1220G 7770 b 1650 UUb 10400 --

ARSENIC MG/KG 0.62 U 6.3 3A 0.72 b 4.9
BARIUM MG/KG 17.3 b 120 111 17.4 b 79.8

BERYLUUM MG/KG 0.23 U 0.84 U 0.59 U-- 0.34 0.36 b

CALCIUM MG/KG I 720 b 9040 10500 970 b 551{)
CADMIUM MG/KG 0.25 U 4.1 1.7 0.78 1

COBALT MG/KG / 1.2 U 7.3 0 4.8 b 1.2 i 2.S

CHROMIUM MG/t<G 2.3 t6.9 9 11 13.7
COPPER MG/KG 1.4 b t 3.3 11.2 2.8 99
,_a. MC/KG 2O9O I I 1.400 I I 10800 3310 12600
POTASSIUM MG/KG 470 I b ) 4280 I I 2150 457 21870
MAGNESIUM MG/KG 533 I b [ 5720 4650 558 3690 ._.-/- _._
MANGANESE MC.dt<G 55.4 J _ 317 I J 189 53.8 76.3
SODIUM MG/t<G 158 _ b I 5t2 0 668 190 323 b
NICKEL MC.dKG I 1.8 I = I 24.5 I I 9 _ 2.8 b 9.3

LEAD MC,A<G I 0.4_ I U I 3.7 I I 2.8 i- s6 i 2.0

ANTIMONY MC,_GI 2.8 I U I 3 / U I 28 2.5 2.9
SELENIUM MG/KG/ 0._ I U / 0._6 I" I 0.11 0.1 0.18
THALLIUM MG/KG [ 0.13 I U ] 0.32 b 0.16 0.14 0.26
VANADIUM MG_KG I 4.7 _ b I 47.9 26.7 7 34.7

MG/KG I 7.1 _ I 603 43.3 8 37IZINC
j VOLA_LE ORGAN/C CO�IPOUND$

[XYLENE (TOTAL} UG/KG 11 U 12 U 10 U 1010 12 U 1212 U --12-HEXANONE I UG_G I 11 [ U I 12 I U I 10 12
IACETONE UG/t<G 11 U 15 U 31 30 12 12
IMETHYLENECt_ORIDE lUG/KG ] 11 _ U I 12 I U I 35 27 12 16
Irm'_-FZ_L,YZ)_C4ReO_SI'_XESELKO G_4SOU_ I I I I

I I'I=HGASOLINE I MG/KGt o.o83 I u I o.ose I u I oosl o.osa o.os.

(11)A definition of each dmtmvaidltlon filg (DVP') Is provided If; Talde B-1.
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TM'CTO145 CLE-C01-01F145-B18-0001

Table B6-4

Site 6 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 06_UGMW28 06_DGMW69

Survey Location--Northing N547789.43 N548198.00
Survey Location--Easting E1551786.37 E1551191.75

Ground Surface Elevation (ft above MSL_ 335.07 324.45
Measuring Point Elevation (ft above MSL=) 334.90 324.33

Measuring Point Location Top of well casing Top of well casing

Type of Surface Completion Below ground Below ground

Casing Diameter and Material 4-inch dia. 4-inch dia.
Sch. 40 PVC Sch. 40 PVC

Screen Diameter and Material 4-inch dia. 4-inch dia.
20-slot SS 20-slot SS

Screen Interval (ff bgsb) 140-180 150-190

Length of Drop Pipe (ft bgsb) 175 187

Make and Model of Installed Pump Grundfos Grundfos
Rediflow 2 Rediflow 2

Date of Pumping Test None 5 Nov 92

Date of Water Quality Sampling 13 Nov 92 2 Dec 92

aMean sea level

bBelow ground surface
SS=Stainless Steel

10020B6B.SCO\93\JD-5/3



TM'CTO145 CLE-C01-OIF145-B18-0001

Table B6-5

Site 6 (au-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Page I of 1

Trane- Hydraulic Storage
Well mlJjsivlty Conductivity Coefficient Leakance

Identification Type of Test Analysis Method (ft'/day) (fi/day) a Factor a

06_DGMW69 Slug Bouwer and Rice 44 1.1 2 E-04 NA
(1976), and Bouwer
(1989); Cooper,
iBredenhoeft and

Papadopulos (1967)

aNA = Not applicable.
Source: Table F-2 (Appendix F)

10020AE4.SCO\93_JD



Table B6-6

Site 6 (OU- 3): Summary of Detected Chemicals in Groundwater Samples

MCAS El Toro Phase I RI Technical Memorandum

STATION ID 06 DGMW69 06_UGMW28
SAMPLENUMBER S148209t S1452045

SCREEN INTERVAl. {150-190) (146-186)

ANALY'rE BY GROUP REG.CODE(b) REG.LEVEL(c) UNITS DVF(a) DVF(a)
GENERAL CHEMISTRY

ALKALINITY AS CACO3 NA NA MG/I- 110 136

CARBONATE NA NA MG/L

BICARBONATE NA NA MG/L 134 166

CHLORIDE 3 250 MG/L 286 541

SULFATE 3 250 MG/L 209 332

NITRATE/NITRITE-N I 10 MG/L 16.3 18.8

TOTAL DISSOLVED SOLIDS 3 500 MG/L 1080 1890

METALS

ALUMINUM 3 50 UGIL 43.9 b 31 U

BARIUM 2 2000 UG/L 48 b 34.4 b

CALCIUM NA NA UG/L 169000 264000

CADMIUM 2 5 UG/L 15.3 52 U

COBALT NA NA UG/L 14.4 b 5.8 U

IRON 3 300 UG/L 104 54.5 b

MERCURY 2 2 UG/L 0.13 b 0.1 U

POTASSIUM NA NA UG/L 3350 b 7220

MAGNESIUM NA NA UG/L 47800 73000

MANGANESE 3 50 UGIL 167 197

SODIUM NA NA UG/I. 76000 109000

NICKEL NA NA UG/L 866 230

ANTIMONY NA NA UGIL 129 b 19.6 b

;ELENIUM 1 I0 UGIL 31.4 56.2

VANADIUM NA NA UG/L 5.7 b 5.4 b

[INC 2 5000 UGIL 44 b 109 b

VOLATILE ORGANICCOMPOUNDS

1,1,1-TRICHLOROETHANE 2 200 UG/L 0.4 J 1 U

;HLOROMETHANE (METHYL CHLORIDE) NA NA UGIL 2 U 2 J

SEMIVOL.ATILE ORGANIC COMPOUNDS

_HENOL 4 5 UG/L 14 10 U

IENZYL BUTYL PHTHALATE NA NA UG/L 10 U 3 J

a)A definition of each data validation flag (DVF) is provided in Table B-I. (c) The given concentration represents the California MCL,

I_)Regulatory Codes are: the EPA primary MCL, the EPA secondary MCL, or the
1 = California MCL California DTSCAction Level, whichever is most stringent.

2 = EPA primaryMCL

3 = EPA secondary MCL

4 = California DTSC Action Level

Sheet 1 of 1
61w_eXLS



TM'CTO145 CLE-C01-01F145-B18-O001

Table B6-7

Site 6 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concert- tory tory

Identification (ft bgs) b Analyte Units tration Levelc Code d

06_UGMW28 (140-180) I Manganese pg/L 197 50 3

Selenium #g/L 56.2 10 2

Chloride mg/L 541 250 3

Nitrate/Nitrite-N mg/L 18.8 10 2

Sulfate mg/L 332 250 3

Total Dissolved Solids mg/L 1890 500 3

06_DGMW69 (150-190) Cadmium #g/L 15.3 5 1

Manganese /_g/L 167 50 3

Selenium /_g/L 31.4 10 2

Chloride mg/L 286 250 3

Nitrate/Nitrite-N mg/L 16.3 10 2

Total Dissolved Solids mg/L 1080 500 3

Phenol /_g/L 14 5 3

acalifornia Department of Toxic Substances Control
[._
Screen interval (feet below ground surface)

CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
!MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
idslisted, the California DTSC action level was applied.

Regulatory Code:
1--EPA Primary MCL: Federally enforceable drinking water standard established for the

health effects of contaminants
2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color,

and odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water

purveyors to take corrective action to reduce the level of
contamination in the water they supply (Action levels cease to exist
when state MCLs are promulgated.)

10020B22.SCO\93\JD
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Appendix B7

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 7 (OU-3) - DROP TANK DRAINAGE AREA NO. 2

This discussion of Site 7 is supplemented by the figures and data tables listed below.

The figures begin on page B7-3, and the tables are grouped at the end of this

Appendix B7. Field headspace values for soils at this site are presented in Table BA1-7,

in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B7-1: (Site Map)
Figure B7a-2: Geologic Cross Section
Figure B7b-2: Geologic Cross Section

Table B7-1: Types of Samples and Chemical Analyses
Table B7-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B7-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B7-4: Well Construction Details
Table B7-5: Summary of Hydraulic Parameters
Table B7-6: Summary of Detected Chemicals in Groundwater Samples
Table B7-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSCAction Levels

B7.1 Site Description

As shown in Figure B7-1, Site 7 (Drop Tank Drainage Area No. 2) consists of two

subareas (north and east of Hanger 295) and has five strata:

· Stratum 1: Storage area at the edge of the pavement north of Building 295
(where drop tanks were drained)

· Stratum 2: The former (old) edge of the pavement east of Buildings 295 and 296

· Stratum 3: The current (new) edge of the pavement east of Buildings 295 and
296

· Stratum 4: The drainage ditch east of the pavement

· Stratum 5: The open partially paved area south of Building 296

100209E7.SCO\93\JD~5/4 B7-1
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In the north area, drainage is to a catch basin that discharges into the Agua Chinon

Wash. To the east of Buildings 295 and 296, drainage flows to a ditch, and then

eventually joins the Agua Chinon Wash. In the north area, aircraft drop tanks were

drained and washed from 1969 to 1983, with nearly 7,000 gallons of JP-5 and

lubrication oil disposed of. In the east area, the hanger may have been sprayed with

over 11,000 gallons of lubrication oil and nearly 4,000 gallons of JP-5 for dust control

between 1972 and 1983; there also are numerous stained areas at the southern portion

of the area (Brown and Caldwell, 1986).

B7.2 Suspected Waste Types and Contaminants

The types of waste at this site are lubrication oil, JP-5, and other petroleum waste.

SUspected contaminants are VOCs, SVOCs, and hydrocarbons.

B7.3 Field Investigation

The field investigation consisted of:

· Drilling and sampling three deep borings completed as monitoring wells
° Drilling and sampling three downgradient wells
· Collecting surface and near-surface soil samples from 16 sampling stations

Several changes were made to the site boundary, the number and location of moni-

toring wells, and the number of surface soil samples from the original SAP, as

documented by the SAPAmendment:

· The site boundary was expanded to the south of Building 296 to include the
open area southeast of the hanger.

· The location of Monitoring Well 07_DGMW71 was moved from northwest of
Building 295 to the northeast corner of Building 297 (to improve downgradient
coverage).

· The location of Deep Boring/Monitoring Well 07_DBMW43 was moved from the
current edge of the pavement to the former edge of the pavement east of
Buildings 295 and 296.

100209E7.SCO\93\JD-5/4 B7-2
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· The surface soil sample at Deep Boring/Monitoring Well 07_DBMW43 was
eliminated because it would have required drilling through concrete.

· The shallow soil borings were randomly distributed through each of the five
strata, with no change from the planned total number of samples,

In addition, field changes were made:

· A sediment sample was not collected from the catch basin north of Building 295
because the basin was inaccessible.

· The location of one monitoring well (07_DGMW91) was moved to the west of
07 DGMW72.

· One deep boring/monitoring well (07_DBMWIO0) was added at the southern
edge of the site (to replace Well 30 at Site 10).

Table B7-1 summarizes the types of samples collected (as listed below) and the types

of laboratory analyses performed.

B7.3.1 Surface Water and Sediment

(No surface water or sediment samples were collected at the site.)

B7.3.2 Surface and Near-Surface Soils

Surface and shallow soil samples were collected from 16 sampling stations.

Three stations were located within each strata, and a surface station was located

at 07 DBMW70.

· Stratum 1: Station 07_ST2 was sampled at depths of 0 and 2 feet;
Stations 07_ST1and 07_ST3had samples collected at O,2, and 4 feet. A
surface sample (STDB)associated with 07_DBMW70 was also collected,
as well as a duplicate. A total of 10 samples were collected.

· Stratum 2: Stations 07_0P1 and 07_0P3 were both sampled at depths
of O,2, and 4 feet, and a duplicate sample was collected at the surface of
07_0P3. Station 07_0P2 was sampled at only the O-and 2-foot depths,
bringing the total number of samples to nine.

100209E7.$C0\93\J D-5/4 B7-9
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· Stratum 3: Stations 07_NP1 and 07_NP2 were sampled at 0- and 2-foot
depths, and 07_NP3 was sampled at depths of 0, 2, and 4 feet.
Duplicate samples were collected for 07_NP2 (2-foot depth) and 07_NP3
(2-foot depth), making the total number of samples nine.

· Stratum 4: Samples were collected at the three stations (07_DD1,
07_DD2, 07_DD3) at depths of 0 and 2 feet. A duplicate sample was
collected for 07_DD2 at the surface, bringing the total number of samples
collected to seven.

· Stratum 5: Samples were collected from 07_GN1, 07_GN2, and
07_GN3 at depths of 0 and 2 feet. A duplicate sample was collected
from 07_GN1 at the 2-foot depth, bringing the total number of samples to
seven.

B7.3.3 Vadose Zone Soils (Soil Borings)

Three deep borings (vertical orientation) were drilled, then completed as

Monitoring Wells 07_DBMWlO0, 07_DBMW43, and 07_DBMW70; the number of

samples collected from each well is 11, 10, and 10, respectively.

Well 07_DBMW100 was sampled at 3, 8, 13, 18, 23, 28, 38, 109, and 128 feet;

duplicate samples were collected at 28- and 38-foot depths. Well 07_DBMW43

was sampled at depths of 5, 10, 15, 20, 25, 50, 100, and 165 feet; duplicate

samples were collected at 15- and 20-foot depths. Well 07_DBMW70 was

sampled at 5, 10, 15, 20, 25, 40, 60, 100, and 130 feet; a duplicate sample was

collected at 40 feet.

B7.3.4 Groundwater Monitoring Wells

Three deep borings completed as monitoring wells were sampled for

groundwater: 07_DBMW100, 07_DBMW43, and 07_DBMW70. A duplicate

sample was collected at 07_DBMW100. Slug tests were performed on

07_DBMW100 and 07_DBMW70; no aquifer tests were performed on

07 DBMW43.
t

100209E7.SCO\93\JD-5/4 B7-10
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One downgradient well was drilled (07_DGMW71), and two soil samples were

collected (at 110 and 120 feet); no duplicate sample was collected. No aquifer

test was performed on this well. A groundwater sample was collected from this

well.

At Well 07_DGMW72 (outside the site boundary), soil samples were collected at

90 and 110 feet, and a duplicate sample was collected at the 90-foot depth. A

pumping test was performed using two pumping rates: 19 gpm for 48 minutes,

and 13.5 gpm for 155 minutes.

At Well 07_DGMW91 (west of 07_DGMW72), the boring was sampled for soil

during drilling at depths of 110 and 120 feet. A slug test was performed on this

well.

Thirty-two subsurface soil samples were collected at Wells 07_DBMW43,

07_DBMW70, and 07_DBMW100. Seven soil samples were collected at Wells

07_DGMW71,07_DGMW72, and 07_DGMW91.

B7.4 Surface Water and Sediments

B7.4.1 Description of Surface Water and Sediment Samples

(No surface water or sediment samples were collected at this site.)

B7.5 Surface and Near-Surface Soils

B7.5.1 Description of Surface and Near-Surface Soil Samples

The soils of Site 7 are Omni Series, Section 206 - Sorrento loam, 0 to 2 percent

slopes. The Omni Series is characterized by poorly drained soils on flood plains

and in basins. These soils form in mixed alluvium. About 10 percent of the

mapping unit includes areas of Sorrento clay loam; 3 percent, Sorrento sandy

loam; 5 percent, soils that are noncalcareous throughout but are otherwise

100209E7.SCO\93\JD-5/4 B7-11
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similar to this Sorrento soils; 5 percent, Mocho loam, 0 to 2 percent slopes; and

3 percent, Bolsa silt loam, drained (Wachtell, 1978).

At depths of 0 to 12 inches, the soils have a permeability of 0.6 to 2.0 in./hr, an

available water capacity of 0.16 to 0.21 in./hr, and a pH of 6.1 to 8.4 (Wachtell,

1978).

All surface and near-surface samples were analyzed for VOCs and SVOCs,

pesticides, PCBs, TPH, TRPH, and metals.

B7.5.2 Analytical Results and Soil Vapor Headspace Values

B7.5.2.1 Upgradient Area

(Upgradient soil samples were not collected.)

B7.5.2.2 Stratum 1: Storage Area at North Edge of Concrete Pad

Ten surface and near-surface soil samples were collected for chemical analysis.

Detected compounds were hydrocarbons, 2 VOCs, 10 SVOCs, 2 pesticides, and

metals.

TRPH was detected in the surface samples at all sampling stations: 07_ST1

(942mg/kg), 07_ST2 (3,329 mg/kg), 07_ST3 (3,188 mg/kg), and 07_STDB

(3,060 mg/kg and 1314 [duplicate]). TRPH concentrations at Stations 07_ST2,

07_ST3, and 07_STDB are greater than 1,000 ppm (California LUFT).

TFH-diesel was detected at all sampling locations; in the surface samples, it was

detected at 07_ST1 (28 mg/kg), 07_ST2 (686 mg/kg), 07_ST3 (21 mg/kg), and

07_STDB (50 and 54 mg/kg, original and duplicate samples). At 07_ST1, TFH-

diesel was also detected at Iow levels in the 2-foot sample (18 mg/kg). All TFH-

diesel concentrations at the surface are less than action levels.

100209E7.SCO\93\JD-5/4 B7-12
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TFH-gasoline was detected at Iow concentrations only. The maximum

concentration was in the surface sample at 07_ST2 (2.68 rog/kg). The TFH-

gasoline concentrations in the other samples at Stratum 1 were less than

1 mg/kg.

Two VOCs, acetone and methylene chloride, were detected. Acetone was

detected at 07_ST1 at the surface (37 fig/kg) and at 2 feet (19 fig/kg), and at

07_ST3 at 4 feet (27 fig/kg). Acetone is a demonstrated laboratory contaminant;

the maximum detected concentration in the trip blanks was 37 figL. Methylene

chloride was detected in only one sample, at 07_ST2 at 2 feet (14fig/kg).

Methylene chloride is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks was 42fig/L. Benzene, carbon

tetrachloride, and toluene were also identified below the CRDLs. Benzene was

identified in the surface sample at 07_ST2 (9 fig/kg); carbon tetrachloride, in the

surface samples at 07_ST1 (2 fig/kg) and 07_STDB (2 fig/kg); and toluene in all

the surface samples at concentrations ranging from 3 to 9 fig/kg.

Various SVOCs were detected in the surface sample at 07_STDB:

· Benzo(a)anthracene (1,100 fig/kg)
· Benzo(a)pyrene (1,300fig/kg)
· Benzo(b)fluoranthene (2,400 fig/kg)
· Benzo(k)fluoranthene (1,300 fig/kg)
· Chrysene (1,400 fig/kg)
· Dibenzo(a,h)anthracene (280fig/kg, estimated)
· Fluoranthene (2,800fig/kg)
· Indeno(1,2,3-cd)pyrene (800 fig/kg)
· Phenanthrene (1,400 fig/kg)
· Pyrene (2,500fig/kg)
· Carbazole (320 fig/L, estimated)

In the duplicate sample collected at the surface at 07_STDB,concentrations for

the compounds listed above are less than CRDLs.

At 07_ST3, various SVOCs were identified below the CRDLs in the surface

sample. One SVOC, fluoranthene (1,500fig/kg), was detected above the CRDL

100209E7.SCO\93\JD-5/4 B7-13
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at the surface sample at 07_ST3. SVOC compounds were not detected at

07 ST1 and 07 ST2.
B

Pesticides were detected only in the surface soil samples at 07_ST1, 07_ST3,

and 07 STDB. At 07 ST1, 4,4'-DDE (38.7pg/kg) 4,4'-DDD (163pg/kg), and

4,4'-DDT (200pg/kg) were detected; at 07_ST3, 4,4'-DDT (39.3/.zg/kg) was

detected; and, at 07_STDB, 4,4'-DDD (39.9pg/kg) and 4,4'-DDT (65.1/_g/kg)

were detected. PCBs were not detected at Stratum 1.

Metal results are presented in Table B7-2.

Maximum field headspace (OVA)concentrations were recorded from the surface

samples at 07_ST2 (3.9 ppmv) and 07_ST3 (0.9 ppmv). These results correlate

with the elevated hydrocarbon concentrations detected in the surface samples at

07 ST2 and 07 ST3.

In summary, TRPH, TFH-diesel, and TFH-gasoline were detected at all sampling

stations. VOCs were detected at all sampling stations and SVOCs were

detected at Stations 07_STDB and 07_ST3 only. Pesticides were detected at

Stations 07_ST1,07_ST3, and 07_STDB. PCBs were not detected.

B7.5.2.3 Stratum 2: Former Edge of Concrete Pavement

Nine soil samples from three sampling locations were collected in this stratum.

Detected compounds were hydrocarbons and metals.

TRPH was detected in only one sample, the surface sample at 07_0P1

(94 mg/kg). Concentrations of TFH-diesel (17 to 43 mg/kg) were detected at

07_0P1 and 07_0P2. TFH-gasoline at 07_0P1 was less than 1 rog/kg and was

not detected at the other stations. No VOCs, SVOCs, pesticides or PCBs were

detected.

The maximum headspace reading was 1.8 ppmv, measured at 4 feet at 07_OP1.

The other headspace readings were generally below 1 ppmv.

100209E7.SCO_93\JD-5/4 B7-14
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In summary, TRPH was detected at 07_0P1 only, TFH-diesel at 07_0P1 and

07_0P2, and TFH-gasoline at 07_0P1 only. VOCs, SVOCs, pesticides, and

PCBs were not detected.

B7.5.2.4 Stratum 3: Current Edge of Concrete Pavement

Nine soil samples were collected from three sampling locations at this stratum.

Detected compounds were hydrocarbons, 2 VOCs, 13 SVOCs, 4 pesticides, and

metals.

TFH-diesel was detected in the surface (110 mg/kg) and 2-foot (20.8 mg/kg)

samples at 07_NP2. TFH-gasoline was detected at 07_NP3 at concentrations

less than 1 mg/kg and was not detected at the other stations. TRPH was not

detected in any of the samples.

Two VOCs, toluene and acetone, were detected. Toluene was detected in the

surface samples at 07_NP1 (13 fig/kg) and at 07_NP3 (10 fig/kg) and was also

identified below the CRDL in three other samples (from 07_NP2 and 07_NP3).

Acetone was identified below the CRDL in 6 samples from 07_NP1, 07NP2, and

07_NP3. Acetone is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks was 37 figL.

SVOCs were detected at two of the three sample locations, predominantly in the

surface samples. Various SVOCs were detected in the surface sample at

07 NPI'

· Benzo(a)anthracene (1,300 fig/kg)
· Benzo(a)pyrene (1,800fig/kg)
· Benzo(b)fluoranthene (2,800fig/kg)
· Benzo(k)fluoranthene (1,200 fig/kg)
· Benzo(ghi)perylene (730fig/kg)
· Chrysene (2,400fig/kg)
· Fluoranthene (4,100fig/kg)
· Indeno(1,2,3-cd)pyrene (1,500 fig/kg)
· Phenanthrene (1,300fig/kg)
· Pyrene (3,400 fig/kg)

100209E7.SCO_93\JD-5/4 B7-15



TM'CT0145 CLE-CO1-OIF145-B18-O001

Bis(2-ethylhexyl)phthalate and dibenzo(a,h)anthracene were also identified below

the CRDLs in the surface sample at 07_NPI. No SVOCs were detected in the

2-foot sample at 07_NPI. Several SVOCs were also detected at the surface

sample at 07_NP2:

· Benzo(a)pyrene (740fig/kg)
· Benzo(b)fluoranthene (1,000fig/kg)
· Benzo(k)fluoranthene (770 fig/kg)
· Chrysene (1,100 fig/kg)
· Fluoranthene (2,600fig/kg)
· Phenanthrene (1,200fig/kg)
· Pyrene (2,200fig/kg)

In addition, fluoranthene was detected at 2 feet (830 fig/kg)), and pyrene was

detected at 2 feet (710fig/kg). Benzo(a)anthracene, bis(2-ethylhexyl)phthalate,

carbazole, and indeno(1,2,3-cd)pyrene were also identified below the CRDLs in

the surface sample. In the 2-foot sample at 07_NP2, benzo(a)pyrene,

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, and phenanthrene were

also identified below the CRDLs.

Pesticides were detected in two of nine samples, in the surface sample at

07_NP3, pesticides detected are 4,4'-DDT (3.77fig/kg) and endosulfan sulfate

(0.88 fig/kg). At 07_NP2, dieldrin (0.19 fig/kg), endosulfan sulfate (4.52 fig/kg),

and endrin ketone (2.1 fig/kg) were detected in the 2-foot sample. PCBs were

not detected.

Metal results are presented in Table B7-2.

Headspace readings were less than 1 ppmv for the Stratum 3 soil samples.

In summary, TFH-diesel was detected only at 07_NP2 and TFH-gasoline was

detected only at 07_NP3. TRPH was not detected at any of the stations. VOCs

were detected at all stations and SVOCs were detected at Stations 07 NP1 and

07 NP2. Pesticides were detected at Stations 07 NP3 and 07 NP2.
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B7.5.2.5 Stratum 4: Drainage Ditch

Seven soil samples were collected from the three sampling locations in this

stratum. Detected compounds were hydrocarbons, two VOCs, and metals.

Hydrocarbons were detected in one of seven soil samples. In the surface

sample at 07_DD3, hydrocarbon concentrations include TFH-diesel at 37 mg/kg,

TFH-gasoline at 0.066 mg/kg, and TRPH at 206 mg/kg. All of these

concentrations are below California LUFT action levels.

Two VOCs, toluene and acetone, were detected in the samples at Stratum 4.

Toluene was detected in the surface sample at 07_DD1 at a concentration of

14 fig/kg, and was identified below the CRDL at 07_DD2 at 6 and 4fig/kg

(surface sample) and at 3 fig/kg (at 2 feet). Acetone was identified below the

CRDL in the sudace (7 fig/kg) and 2-foot (5 fig/kg) samples at 07_DDI. Acetone

is a demonstrated laboratory contaminant; the maximum detected concentration

in the trip blanks was 37 figL.

No SVOCs, pesticides, or PCBs were detected.

Headspace readings were less than 1 ppmv for the Stratum 4 soil samples. This

correlates with samples where hydrocarbons, VOCs, and SVOCs were not

detected or are present at Iow levels only.

In summary, hydrocarbons were detected at 07_DD3, and one VOC was

detected at 07 DDI.

B7.5.2.6 Stratum 5: Partially Paved Area South of Building 296

Seven soil samples from three sampling locations were collected at this stratum.

Detected compounds were hydrocarbons, four VOCs, seven SVOCs, five

pesticides, and metals.
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Elevated TRPH concentrations were detected at all three sampling stations. At

07_GN1, TRPH concentrations were 32,091 and 1,007 mg/kg in the surface and

2-foot samples, respectively; the concentration in the duplicate sample at 2 feet

is 145 mg/kg. At 07_GN2, TRPH concentrations are 4,074 and 983 mg/kg in the

surface and 2-foot samples, respectively. At 07_GN3, TRPHwas detected in the

2-foot sample only (2,222 mg/kg). Five of the seven samples have TRPH

concentrations greater than 1,000 mg/kg (California LUFTaction levels).

TFH-diesel was detected in five of the seven samples collected. At 07_GN1,

TFH-diesel concentrations are 426 mg/kg (surface) and 16.9 mg/kg (2 feet).

Lower concentrations are found at 07_GN2,where TFH-diesel concentrations are

less than 100 mg/kg in both samples. At 07_GN3, TFH-diesel was detected in

the 2-foot sample only (146 rog/kg). TFH-gasoline was not detected or was less

than 1 mg/kg in the Stratum 5 samples.

Three VOCs, acetone, toluene, and methylene chloride, were detected in the

samples. Methylene chloride was detected below the CRDL in the surface

sample at 07_GN2 (5 fig/kg). Methylene chloride is a demonstrated laboratory

contaminant; the maximum detected concentration in the trip blanks was

42 fig/L. Toluene was detected in the surface (14 fig/kg) and 2-foot (12 fig/kg)

samples at 07_GN3; it was also identified below the CRDL at the surface at

07_GN1. Xylene was also identified below the CRDL in the surface sample at

07 GN3.t

SVOCs were detected in the surface sample at 07_GN1; they are:

· Benzo(g,h,i)perylene (6,900fig/kg)
· Bis(2-ethylhexyl)phthalate (1,400fig/kg)
· Chrysene (940 fig/kg)
° Fluoranthene (730 fig/kg)
° Pyrene (3,500fig/kg)

Several SVOCs were identified below the CRDLs at 07_GN2 and 07_GN3,

including benzo(a)pyrene (07_GN2), diethylphthalate (07_GN2), fluoranthene

(07_GN2), and pyrene (07_GN2and 07_GN3).
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PCBs were not detected. Pesticides were detected only in the surface sample at

07 GNI:

· 4,4'-DDD (36.4fig/kg)
· 4,4'-DDT (115 fig/kg)
· Dieldrin (25.3 fig/kg)
· Endosulfan sulfate (66.9 fig/kg)
· Endrin (6.54fig/kg)

Metals concentrations are presented in Table B7-2. The lead concentration in

the surface sample at 07_GN1 is 931 mg/kg. The lead concentrations in the

other six samples range from 1.5 to 35 rog/kg.

All headspace readings for Stratum 5 were less than 1 ppmv.

In summary, hydrocarbons, VOCs, and SVOCs were detected at all sampling

stations. Pesticides were detected at 07_GN1 only. PCBs were not detected.

The surface and near-surface soils have detectable concentrations of

hydrocarbons (up to 32,091 mg/kg), VOCs (up to 27 fig/kg), SVOCs (up to

6,900fig/kg), pesticides (up to 200fig/kg), and metals (up to 931 fig/kg).

Generally, hydrocarbon, SVOC, and metals concentrations are highest at

Stratum 5, and VOCs and pesticides are highest at Stratum 1. PCBs were not

detected in the surface/near-surface soils.

B7.6 Vados e Zone Soils

B7.6.1 Description of Subsurface Soil Samples

Three deep boring/monitoring wells and three downgradient wells were drilled

and 38 soil samples were collected.
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B7.6.2 Subsurface Geology

Site 7 overlies approximately 350 feet of unconsolidated Quaternary sediments,

which in turn overlie the semiconsolidated bedrock of the Irvine Area

Groundwater Basin. From youngest to oldest, the Quaternary deposits are

differentiated into Holocene alluvial and colluvial deposits, primarily coarse

stream channels with a matrix of finer overbank deposits, and Pleistocene

beach-lagoonal and near-shore deposits (SAP, 1991).

Alluvium encountered during drilling consists of layered sequences dominated

by variable mixtures of sands, silts, and clays (e.g., sandy clay, clayey silt).

Thus, well-defined permeable units, such as well-sorted coarse sands, are

infrequent. More detailed descriptions are provided on the soil boring logs

presented in Appendix K and in the geologic cross section (Figure B7-2).

B7.6.3 Analytical Results

The analytical results for the vadose zone samples are described below and are

summarized in Table B7-3. Wells B7_DGMW71, B7_DGMW72, and B7_DGMW91

are not located within a stratum and are discussed together. Compounds

detected were hydrocarbons, six VOCs, one SVOC, and metals.

Hydrocarbons (TRPH, TFH). TRPH was detected in 4 of the 10 samples

collected from 07_DBMW43, at depths of 5 feet (74 mg/kg), 10 feet (74 mg/kg),

15 feet (138 mg/kg), and 20 feet (117 mg/kg); TRPH was not detected in the

duplicate samples collected at 15 and 20 feet. TRPH was also detected at

07_DBMWIO0 at 3feet (72 mg/kg, estimated) and 109feet (75 mg/kg).

Petroleum hydrocarbons were not detected in the vadose zone samples from the

other three wells. TFH-gasoline was not detected or was detected at

concentrations of less than 1 mg/kg. TFH-diesel was not detected.

Volatile Organic Compounds (VOCs). VOCs were detected in Wells

07_DBMW43, 07_DBMW70, 07_DBMWIO0, and in downgradient Well

07 DGMW71.
B
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· Well 07 DBMW43:

_,cetone at 5 feet (74 fig/kg)

· Well 07 DBMW70:

2-Butanone at 60 feet (4 fig/kg, estimated)
Acetone at 40 feet (10 fig/kg, estimated)
Methylene chloride at 130 feet (4 fig/kg, estimated)
Toluene at 100 feet (3 fig/kg, estimated)

· Well 07 DBMWIO0:

Acetone at 38 feet (8 fig/kg, estimated)

· Well 07 DGMW71'

1,1-DCE at 110 feet (3 fig/kg, estimated)
TCE at 74 fig/kg at 110 feet and 27 fig/kg at 120 feet

With the exception of TCE (74 and 27fig/kg, 07_DGMW71) and acetone

(74fig/kg, 07_DBMW43), all VOC concentrations were detected at less than or

equal to 15fig/kg). Acetone, methylene chloride, and 2-butanone are

demonstrated laboratory contaminant; the maximum detected concentration in

the trip blanks were 37 fig/L, 42 fig/L, and 33 fig/L, respectively.

Semivolatile Organic Compounds (SVOCs). Only one SVOC, benzyl butyl

phthalate, was detected above the CRDLs in the vadose zone soil samples. At

07_DBMW70, benzyl butyl phthalate was detected at 40 feet (900 fig/kg) and at

60 feet (1,100 fig/kg). Benzyl butyl phthalate was also identified below the CRDL

at 07_DBMW70, 07_DGMW71,and 07_DGMW72.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Pesticides

and PCBs were not detected.

Metals. Metals concentrations are presented in Table B7-3.

Total Organic Carbon (TOC). Total organic carbon (TOC) analyses were

performed on the soil samples collected from below the water table at

07_DBMW70, 07_DBMWIO0, and 07_DGMW72. The TOC concentration was
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below the CRDL in 07 DBMWIO0. TOO was detected in 07 DBMW43
w g

(121 mg/kg) and 07_DBMW70 (164 mg/kg).

In summary, TRPH was detected (up to 138 mg/kg) in 07_DBMW43 and

07_DBMWIO0 and VOCs were detected (up to 74 fig/kg) in all but 07_DGMW72

and 07_DGMW91. SVOCs were detected (up to 1,100 fig/kg) in 07_DBMW70,

07 DGMW71, and 07 DGMW72. Pesticides and PCBs were not detected. TOC

concentrations were as high as 212 mg/kg.

In general, the organic vapor analysis (OVA)data and the laboratory data

agree in that they both indicate the presence of organic and/or petroleum

compounds in the subsurface soil. Typically, the maximum OVA

concentrations were recorded within the coarser-grained units (e.g., the

sand lenses identified during drilling).

B7.6.4 Soil Vapor Headspace Concentrations

Field headspace values (presented in Attachment 1 to Appendix B), as measured

with the OVA, were detected at Iow levels in each of wells. The maximum

headspace values were found in Well 07_DGMW71 at 40 feet (8.0 ppmv) and

60 feet (16.0 ppmv). The headspace readings show little correlation with

laboratory analytical results.

B7.7 Groundwater

B7.7.1 Site-Specific Hydrogeology

The static water levels recorded in Wells 07_DBMW43, 07_DBMW70,

07_DGMW71, 07_DGMW72, 07_DGMW91, 07_DBMWIO0 are indicated in

Figure B7-2. Depth to water is 110 to 130 feet bgs. The horizontal hydraulic

gradient measured across Site 7 is approximately 0.007 toward the northwest.

The vertical hydraulic gradient is expected to be down at Site 7, in response to

regional pumping of the underlying aquifers.
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Table B7-4 summarizes well construction, pump type, and installation data.

Pump and slug tests performed on the wells yielded hydraulic conductivities,

transmissivities, and storativities ranging from 2 to 8 fi/day, 75 to 320 ft2/day,

and 1E-08 to 1E-05, respectively, Table B7-5. The average linear groundwater

velocity ranges from 0.07 to 0.28 feet/day, based on the hydraulic conductivities,

a hydraulic gradient of 0.007, and an estimated porosity of 20 percent.

B7.7.2 Analytical Results

A summary of detected chemicals is presented in Table B7-6. Detected

compounds were hydrocarbons, VOCs, and metals.

Hydrocarbons (TRPH, TPH). Only one hydrocarbon, TFH-diesel, was detected

in groundwater samples. At Well 07_DBMW70, TFH-diesel was detected at

2,660fig/L. Hydrocarbons were not detected in 07_DBMW43, 07_DBMW100,

07_DGMW71,07_DGMW72,and 07_DGMW91 groundwater samples.

Volatile Organic Compounds (VOCs). VOCs were detected in groundwater at

all of the Site 7 monitoring wells. Carbon tetrachioride was detected in all of the

onsite deep boring/monitoring wells; it was detected above the MCL of 0.5 fig/I

at 07_DBMW70 (1 fig/L) and 07_DBMW100 (0.6fig/L, estimated). At

07_DBMW43, carbon tetrachloride was identified at below the CRDL at a

concentration of 0.3 fig/L. Methylene chloride was detected only at 07_DBMW70

at a concentration of 2fig/L (below the MCL). Methylene chloride is a

demonstrated laboratory contaminant; the maximum detected concentration in

the trip blanks was 42 fig/L.

VOCs detected in the downgradient monitoring wells include TCE, PCE, carbon

tetrachloride, chloroform, and methylene chloride. TCE was detected in

groundwater at 07_DGMW72 (120 fig/L), 07_DGMW91 (48#g/L), and

071_DGMW71(23 fig/L); all of these values exceed the MCL of 5 fig/L for TCE.

PCE was detected in groundwater at 07_DGMW72 (2 fig/L) and 07_DGMW91

(3fig/L); these values are below the MCL concentration of 5fig/L. Carbon
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tetrachloride was detected in the groundwater at 07_DGMW72 (3fig/L) and

07_DGMW91 (2 fig/L); these values exceed the MCL of 0.5fig/L. Chloroform

was detected in groundwater at 07_DGMW72 (4 fig/L) and 07_DGMW91 (3 fig/L),

both below the MCL of 100 fig/L. 1,1-dichloroethene was identified below the

CRDLs in the groundwater at 07_DGMW71. Methylene chloride is a demon-

strated laboratory contaminant; the maximum detected concentration in the trip

blanks was 42 fig/L.

Semivolatile Organic Compounds (SVOCs). SVOCs were not detected.

Pesticides and Polychlorinated Biphenyls (PCBS). Pesticides and PCBs were

not detected.

Metals and Cyanide. Metals detected above MCLs in Well 07_DGMW91 include

cadmium (10 fig/L) and manganese (102 fig/L). Metals detected above MCLs in

07_DBMW43 include manganese (91 fig/L) and selenium (21 fig/L). Selenium

was detected above the MCL in Wells 07_DBMW70 (34 fig/L), 07_DGMW71

(18fig/L), and 07_DBMW100 (11 fig/L). Cyanide was also detected, at a

concentration of 5.5fig/L at Well 07_DBMW72; however, cyanide was also

detected in the laboratory blank.

General Chemistry. At 07_DBMW43, the alkalinity of the sampled groundwater

(as CaCO3) is 126 mg/L, the bicarbonate concentration is 153 mg/L, and the

concentration of total dissolved solids (TDS) is 880 mg/L. The chloride, sulfate,

and nitrate/nitrite-N levels are 185 mg/L, 144 mg/L, and 14.8 rog/L, respectively.

At Well 07_DBMW70, the alkalinity (as CaCO3) is 126 mg/L, the bicarbonate

concentration is 154 mg/L, and TDS measures 1,210 mg/L. The chloride, sulfate,

and nitrate/nitrite-N levels are 267 mg/L, 319 mg/L, and 17.1 mg/L, respectively,

all of which exceed the MCLs. Field pH was 6.88, field electrical conductivity

(EC) was 1,690, and groundwater temperature was 24.4°C.

At Well 07_DGMW71, the alkalinity (as CaCO3) is 182 mg/L, the bicarbonate

concentration is 222 mg/L, and TDS measures 937 mg/L. The chloride, sulfate,
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and nitrate/nitrite-N levels are 217 mg/L, 174 mg/L, and 15.4 rog/L, respectively,

all of which exceed the MCLs. Field pH was 7.14, field EC was 1,320, and the

groundwater temperature was 22.8°C.

At Well 07_DGMW72, the alkalinity (as CaCO3) is 209 mg/L, the bicarbonate

concentration is 255 mg/L, and TDS measured 1,120 mg/L. The chloride, sulfate,

and nitrate/nitrite-N levels are 241 rog/L, 112 mg/L, and 14.8 mg/L, respectively.

Field pH was 7.13, field Electrical Conductivity (EC) was 1,460, and groundwater

temperature was 22.7°C.

At Well 07_DGMW91, the alkalinity (as CaCO3) is 200 mg/L, the bicarbonate

concentration is 244 rog/L, and TDS measures 913 mg/L. The chloride, sulfate,

and nitrate/nitrite-N levels are 192 mg/L, 168 mg/L, and 17.7 mg/L, respectively.

Field pH was 7.13, field EC was 1,360, and groundwater temperature was

24.0°C:

At Well 07_DBMW100, the nitrate/nitrite-N concentrations are 9.27 mg/L and

9.37 mg/L. Field pH was 6.94, field EC was 1,150, and groundwater temperature

was 23.0°C.

In general, Site 7 groundwaters are calcium chloride type water and exceed

regulatory guidelines for one or more of the following: TDS, chloride, sulfate,

nitrite, and selenium. Stiff and Piper diagrams for this site are found in

Appendix J.

In summary, TFH-diesel was detected (2,660/lg/L) in 07_DBMW70 and VOCs

were detected (up to 120fig/L) in all site and downgradient wells. SVOCs,

pesticides, and PCBs were not detected in any of the site or downgradient wells.

Elevated metals include: cadmium (10#g/L in 07_DGMW91), manganese

(102/_g/L in 07_DGM91, 91/_g/L in 07_DBMW43), and selenium (21 pg/L in

07_DBMW43, 34 pg/L in 07_DBM70, 18/_g/L in 07_DGMW71, and 11 Hg/L in

07_DGMW100). Lastly, cyanide at 5.5 fig/L was detected in 07_DBMW72. Note

that cyanide was also detected in the laboratory blank.
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B7.7.3 Comparison with Drinking Water Standards

Analytical results are compared to the most stringent of three drinking water

criteria: EPA MCL, California MCL, and California action levels. Groundwater

samples exceed the drinking water criteria for various constituents. Following is

a summary of the constituents exceeding drinking water standards in the three

wells within the site boundaries and the three downgradient wells:

Site Wells

· 07_DBMW43, selenium, and nitrate/nitrite-N,

° 07_DBMW70, carbon tetrachloride, selenium, and nitrate/nitrite-N,

° 07 DBMW100, selenium, carbon tetrachloridet

Downgradient Wells

° 07 DGMW71,TCE, selenium, nitrate/nitrite-N, and TDS

° 07_DGMW72,carbon tetrachloride, TCE, nitrate/nitrite-N, and TDS

° 07_DGMW91, carbon tetrachloride, TCE, cadmium, manganese,
nitrate/nitrite-N, and TDS

Regulatory exceedances are summarized in Table B7-7.

B7.8 Potential Contaminant Migration Pathways

Surface water and groundwater are the most likely potential contaminant migration

pathways. The likely surface water pathways are from the catch basin (north of

Building 295) to the Agua Chinon Wash, and surface water runoff from the paved area

into the drainage ditch (Stratum 4) and towards Agua Chinon Wash. Groundwater

contaminant transport would be expected to result from the infiltration of contaminated

surface waters or, in areas where noncontaminated precipitation infiltrates through

vadose zone contaminants. There is minimal infiltration in the paved areas of Strata 2

and 5.
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B7.9 Summary and Conclusions

In summary, hydrocarbons, VOCs, and metals were detected in all media: surface and

near-surface soils, vadose soils, and groundwater. Additional detected compounds

include SVOCs (surface and near-surface soils, vadose soils) and pesticides (surface

and near-surface soils).

The VOC groundwater contamination (TCE) identified at and immediately downgradient

of Site 7 appears to have resulted from a source, or sources, at or just west of Site 7.

Site 7 does appear to be a contributor to the regional groundwater VOC contamination.
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Table B7-1: Types of Samples and Chemical Analyses

Table B7-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B7-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)

Samples

Table B7-4: Well Construction Details

Table B7-5: Summary of Hydraulic Parameters

Table B7-6: Summary of Detected Chemicals in Groundwater Samples

Table B7-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels
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Table B7-1

Site 7 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page I of 3

Groups of Anal_es Requested a

Station Sample Sample Pesti- Genl. Groea
Location/ Identi- Identl- Depth Semi* cides Herbi- Chem- :Dloxina/ Alpha/
Stratum fication fication (fi) VOCi VOC,, PCB,, cidu TPH TFH Metals CN istry TOC Furans Beta

Surface Water and Sediments (Not_.mp_.d)

Surface and Near-Surface Soils

I 07_ST1 S1454098 0 X X X X X X
S1454107 2 X X X X X X
S1454097 4 X X X X X X

i07_ST2 S1454102 0 X X X X X X
S1454106 2 X X X X X X

i07_ST3 S1454072 0 X X X X X X
S1454063 2 X X X X X X
S1454065 4 X X X X X X

07_STDB S1454073 0 X X X X X X
S1454572b 0 X X X X X X

2 07 OP1 S1454069 0 X X X X X X
S1454067 2 X X X X X X
S1454077 4 X X X X X X

07_OP2 S1454076 0 X X X X X X
S1454068 2 X X X X X X

07 OP3 S1454099 0 X X X X X X
- S1454566b 0 X X X X X X

S1454084 2 X X X X X X
S1454100 4 X X X X X X

3 07 NP1 S1454087 0 X X X X X X
S1454089 2 X X X X X X

07_NP2 S1454092 0 X X X X X X
S1454093 2 X X X X X X
S1454473b 2 X X X X X X

07_NP3 S1454095 0 X X X X X X
S1454088 2 X X X X X X
S1454474b 2 X X X X X X
S1454081 4 X X X X X X

4 07DD1 S1454074 0 X X X X X X
S1454075 2 X X X X X X

07_DD2 S1454062 0 X X X X X X
S1454472b 0 X X X X X X
S1454066 2 X X X X X X

07 DD3 S1454086 0 X X X X X X
S1454090 2 X X X X X X

5 07_GN1 S1454096 0 X X X X X X
S1454105 2 X X X X X X
S1454558b 2 X X X X X X

07 GN2 S1454083 0 X X X X X X
S1454080 2 X X X X X X
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Table B7-1

Site 7 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 3

Groups of Anal_es Requested a

Station Sample Sampl® Pestl- Genl. Grosa
Location/ Identi- Identl- Depth Semi- cidea/ Herbi- Ch®m- Dioxlna/ Alpha/
Stratum fication fication (fi) VOCe VOCe PCBa tides TPH TFH Metals CN larry TOC Furana Beta

5 07_GN3 S1454070 0 X X X X X X
S1454061 2 X X X X X X

Vadose Zone Soils

07 DBMW43 S1456099 5 X X X X X X
- S1456105b 5 X X X X X X

S1456108 10 X X X X X X
S1456110 15 X X X X X X
S1457060b 15 X X X X X ×
S1456107 20 X X X X X X
S1457061b 20 X X X X X X
S1456096 25 X X X X X X
S1456097 50 X X X X X X
S1456098 100 X X X X X X
S145610601165 X

07_DBMW70 S1456112 5 X X X X X X
S1456117 10 X X X X X X
S1456116 15 X X X X X X
S1456111 20 X X X X X X
S1456109 25 X X X X X X
S1456100 40 X X X X X X
S1456160b 40 X X X X X X
S1456101 60 X X X X X X
S1456114 100 X X X X X X
S1438106 130 X X

07 DBMWlO0 S1457113 3 X X X X X X
S1457114 8 X X X X X X
S1457115 13 X X X X X X
S1457116 18 X X X X X X
S1456117 23 X X X X X X
S1438118 28 X X X X X X
S1457122b 28 X X X X X X
S1457119 38 X X X X X X
S1457123b 38 X X X X X X
S1457120 109 X X X X X X
S1457121 128 X X

07_DGMW71 S1456103 110 X X X ' X X X
S1456115 120 X X

07_DGMW72 S1456113 90 X X X X X X
S1456158b 90 X X X X X X
S1456102 110 X X

07 DGMW91 S1456341 110 X X X X X X
S1456342 120 X X

Groundwater

07_DBMW43 S1452046 150-190 X X X X X X X X

07 DBMW70 S1452047 125-165 X X X X X X X X

07_DBMWl00 S1452328 131-171 X X X X X X X X
S1452400b 131-171 X X X X X X X X
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Table B7-1

Site 7 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Page 3 of 3

Groups of Analytes Requested a

Station Sample Sample Pesti- Genl. Grm_
Location/ Identi- Identi- Depth Semi- cid®s/ H®rbi- Chem- Dioxine Alpha/
Stratum ficatlon ficatton (fi) VOCs VOCa PCBa cides TPH TFH MetalalCN larry TOC Furans Beta

DG 07 DGMW71 S1452048 115-155 X X X X X X X X

DG 07_DGMW72 S1452049 110-150 X X X X X X X X

DG 07_DGIvlW91 S1452117 110-150 X X X X X X X X

a VOCs= VolatileOrganicCompounds;Semi-VOCs= SemivolatileOrganicCompounds;
PCBs= PolychlorinatedBiphenyls;TPH = TotalRecoverablePetroleumHydrocarbons;
TFH = TotalFuel Hydrocarbons;CN = TotalCyanide;TOC = TotalOrganicCarbon.

b Duplicate

1002092E.SCO\93\JD-5/1



Table 07-2
Site ? (OU- 3): Summm_ of Dmtected Chemicals In Sediments and Surface/Near-Surface Soil

MC/kS El Toro phase I RI Technical Memorandum

8AIdPt. E NUMBER S1'4&4074 8t41;4076 $1-484N2 814S4472 81-4S404_ 814s40841 6 t-4s40s0 SI"4S4QH
SAMPLE DEPTH(FT,BGS) (0) (2) 40) {0} (2) {0) (2) (0)

ANALY'ln; BY GROUP UNIT'S DVF(a) DVF{a} DVF_,) DVF_a) DVF_i)
IJE'TALS

iPOTASSIUM MC-dKG , 4350 2280 2540 2670 3290 2520 1140 2520
ZINC MS,KG 50.4 25.4 31.5 33.4 43.7 70 15.1 t51

HALLIUM MGIKG 0.15 U 0.14 U 0.14 U 0.20 U 0.34 b 0.2 b 0.22 b 0.14 U
'ANADIUM MC/KG 36.1 16.2 26.4 26.9 33.5 18.6 10.3 20.1
ODIUM MCd_G 246 b 101 b 64.7 U 201 b 241 b 175 b 160 b 173 b
dANGANESE MG/KG 249 168 183 196 240 183 111 177
dERCURY MG/KQ 0.03 U 0.03 U 0.03 U 0.03 U 0,03 U 0.04 U 0.05 U 0.03 U
F.AD MG/KG 12.6 1.5 1.2 1.3 2.7 38.6 1.4 931
_qCSENIC MS/KG 2.1 1.7 b 1.8 b 1.5 b 3.6 2.8 0.60 b 1.9 b
;OPPER MG/KG 8.3 3.0 b 4.9 b 32 b 9.5 23.1 3.5 b t3.5
_-IROMIUM MC/KG 12 4.0 7.6 8.1 10.5 21.3 3.6 40
',OBALT MG/KG 4.0 b 2,1 b 3.4 b 3.7 b 5.2 b $.3 b 1.2 b 3.1 b
_.LUMINUM MS/KG 12300 4520 7500 8550 0540 5540 2_70 8020
;ADMIUM MG,'KG 1.3 0.52 b 0.87 b 0.03 b 2 5.3 0.59 b 2.3
LN.CIUM MG/KG 6650 5530 10700 13000 1a300 5230 3080 3450
_ERY1.LIUM MG/KG 0.32 J 0,1 UJ 0.11 J 0.22 J 0,36 J 0.1 UJ 0.1 UJ 0.1 UJ
SELENIUM DIG/KG 0.1 U 0.1 U O.1 U 0.1 U 0.11 U 0.15 U 0.1 U 0.1 U
IICKEL DIG_G 7.4 b 2 b 5.4 b 5.3 b 10.4 7.3 b 2.1 b 0.7
IAGNESIUM MG/KG 6440 3450 4710 5200 6030 3300 1770 3140
IARIUM M GJKG 253 03.5 0.24 UJ 115 141 95 40.4 b 01
IRON MS/KG 14900 6730 12.1 U 1070(} 12300 8210 4070 10200
fOLATILE ORGANfC C_DS
ME11-lYLENECHLORIDE 7C_KG 10 U 10 U 10 U 10 U 11 U 10 U
'OLUENE UCdKG 14 10 U 6 J 4 J 3 J 4 J
XYLENE(TOTAL) US/KG 10 U 10 U 10 U 10 U 11 U 10 U
CARBONTETRACHLORIDE UG/KG 10 U 10 U 10 U t0 U 11 U 10 U __
_CETONE UCdKG 7 J ,S J 10 U 20 U 11 U 64 B
BENZENE US/KG 10 U 10 U 10 U t0 U 11 U 10 U
SEMnfOLATKE ORGAN/C COMPOUNDS

BtS(2.ETHYI.HE.XYL)PHTHALA'rE UGIKG 680 U 680 U 670 U 680 U 750 U 1400
_t'RENE _G 680 U 680 U 670 U 680 U 750 U 3500

BENZO[GHt)PERYU_.NE UC:-:-:-:-:-:-:-:-:_KG 680 U 680 U 070 U 680 U 750 U - 6900
INDENO(I T2.3--CD)PYRENE UC-dKG 680 U 680 U 370 U 630 U 750 U 670 U
BENZO(B)FLUORANTHENE LIS/KG 680 U 680 U 670 U 680 U 750 U 670 U
FLUORANTHENE UG/KG 680 U 680 U 070 U 680 U 750 U 730

BENZO_K)FLUORANTHENE UG_G 680 U 680 U 670 U 680 U 750 U 070 U
;HRYSENE UGh(G 680 U 68Q U 670 U 680 U 750 U 940
BENZO(A)PYRENE UG,4,(G 680 U 680 U 670 U 680 U 750 U 870 U
OIBENZO{AiH)ANTHRACENE UC-dKG 680 U 680 U 670 U 680 U 750 U 870 U --
8ENZO{A)ANTHRACENE UG/KG 680 U 680 U 670 U 680 U 750 U 670 U
)IETHYL PHTHALATE UG/KG 680 U 680 U 670 U 680 U 750 U 670 U
_t.IENANTHRENE UG/KG 680 U 680 U 670 U 680 U 750 U 670 U
CARBAZOLE UG/KG 630 U 680 U 670 U 680 U 750 U 070 U
_EST_r"Jrn_,=AND PCBs
ENDOSULFAN SULFATE UG/KG 3.41 U 3.42 U 3.35 U 3.38 U 3.74 U 66.9

4f4'-DDT US/KG 3,41 U 3.42 U 3.35 U 3,38 U 3.74 U 115
ENDRIN KETONE UG/KG 3,41 U 3.42 U 3.33 U 3.33 U 3.74 U 33.7 U
DIELDRIN UG/KG 3.41 U 3.42 U 3.35 U 3,38 U 3.74 U 25.3
ENDRIN UG/KG 3.41 U 3.42 U 3.35 U 3.38 U 3.74 U 0.54

4_4'-DOO US/KG 3.41 U 3.42 U 3.35 U 3,3e u 3.74 U 36.4
4,4'-DDE UG/KG 3.41 U 3.42 U 3.35 U 3.36 U 3.74 U 33.7 U
TOTAL FUEL HYDROCARBONS ,n_E¢:_l AND GASOUNE)

T .D,S L 12.LUlI231UI1271UI1251U[1421UI 37 I 11271UI4 1TFH GASOLINE MS/KG 0.052 U 0.052 U 0051 U 0.051 U 0.057 U 0.066 0.051 U 0.089
TOTAL ItECOVERABLE PETROLEUM HYDROCARBONS (TRPH_
TRPH IMc'_G I 2O I U I 20 I U I 20 [ U [ 2O I U I 20 I U I 206 [ I 20 I U f 32091 I
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Table 37-2
Site 7 (OU- 3): Summary of Detected Chemicals in Sediments ;md Surface/Near-Surface Soil

MCAS El Toro phase I RI Technlcll Memonlndum

SAMPLE NUMBER 81464tM 81'484_ S1'464OB3 $1'4640U $1'434070 $1'46401i¶ St484OI7 61484035
SAMPLE DEP'm(FT.BOS) 4') (Z) (0) (2) (0) (Z) (0) (2)

ANALYTE BY GROUP UNIT8 DVF(i) DVF{I) DVFCal) DVF[I) DVF(I) DVF(i)
..: J,qLS

POTASSIUM MGA(G 3480 372G 1620 294_ 1950 2200 3080 3180
ZINC MG/KG 41.1 43.6 44.7 46.5 40.3 24.2 107 37.1
THALLIUM MC/KG 0.17 b 0.18 b 0.15 U 0.15 U 0.17 U 0.15 U 0.23 b 0.28 b
VANADIUM MG/KG 28.4 34.3 28.2 25.6 24.1 15.1 32.1 27.5
SODIUM MGA_G 282 b 325 b 444 b 315 b 436 b 107 b 258 b 720 b
MANGANESE MGJtCG 229 249 234 207 219 150 218 206
MERCURy MO/KO 0.03 U 0.03 U 0.03 U 0.03 U 0.17 0.51 0.03 U 0.03 U
LEAD MG)KG 15 2.5 14.3 35.1 9.1 1.5 311 2.2
ARSENIC MG/KG 2.1 b 1.8 b 3.8 3.1 3.7 1.3 b 2 b 3.2
CC_'_'CN MCdKG 7.4 8.1 13.6 8.6 11.5 4.8 b 46 5.5
CHROMIUM MO/KG 11.2 11.9 13.6 14.0 8.5 5.3 39 7.4
COBALT MGA(G 4.e b 4.8 b 4.9 0 5 b 3.9 b 2.3 b 5.1 b 3.3 b
ALUMINUM MO/KG 9310 10900 8260 7740 7190 4510 10100 7520
CADMIUM MO/KG 1.3 1.6 1 0 1.3 0.7 b 0.69 b 4.2 0.77 b
CALCIUM MG/KG 3610 4070 21300 5270 15600 2090 7390 5570
BERYU.tUM MGJ_,G 0.1t J 0.28 d 0.19 b 0.39 b 0.32 b 028 b 0.32 J 0.11 U
SELENIUM MG/KG 0.2t U 0.3 U 0.11 U 0.11 U 0.12 b 0.11 U 0.1 U 0.13 U
NICKEL MGA(G 8.3 0 10.1 14,3 3.2 b 9,8 5.2 b 10.7 5.2 b
MAGNESIUM MGA(G 4390 5180 4220 4140 3900 2280 5750 5390
BARIUM MGA(G 12_ 129 37,1 117 82.5 86.4 534 144
IRON MGh_G 11900 13900 12300 11500 11600 6630 13500 10500
VOLATILE ORGANIC COMPOUNDS

METHYLENE CHLORIDE UG/KG 11 U .... 11 U 5 JB - 11 U 10 U 11 U 11 U
TOLUENE UG/KG 11 U 11 U 10 U 10 U 14 12 13 11 U
XYLENE (TOTAL) UG/KG 11 U 11 U 10 U 10 U 3 J 11 U 10 U 1; U
CARBON TE'TRACT4LC_RIOE UG/_G 11 U 11 U 10 U 10 U 11 U 11 U 10 U 11 U
ACETONE UG/KG 13 16 U 10 U 24 11 U 11 U 10 U 0 J
IENZENE UG/KG 11 U 11 U 10 U 10 U 11 U 11 U 10 U 11 U

SEI/4VOLA TILE OROANIC COMIK)UNDS
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 710 U 710 U 1400 U 690 U 70Q U 140Q U 4';10 J 710 U
PYRENE UG/KG 710 U 710 U 400 J 390 U 700 U 290 J 3400 710 U
BENZO(GHI)pERYLENE UG/KG 710 U 710 U t400 U 690 U 700 U 1400 U 730 710 U
NDENO(1,2,3,.CD)PYRENE UG/KG 710 U 710 U 1400 U 690 U 700 U t400 U 1500 710 U

BENZO(B)FLUORANTHENE UG/KG 710 U 710 U 1400 U 690 U 700 U 1400 U 2800 710 U
FLUORANTHENE UG,'KG 710 U 710 U 330 J 690 U 700 U 1400 U 4100 710 U
BENZO(K)FLUORANTHENE UG.'KG 710 U 710 U 1400 U 690 U 700 U 1400 U 1200 710 U
CHRYS_ UG/KG 710 U 7t 0 U 1400 U 690 U 700 U 1400 U 2400 710 U
BENZO(A)PYRENE UG/KG 710 U 710 U 370 J 690 U 700 U 1400 U 1800 710 U
D{BENZO(ArH)ANTHRACENE UG/KG 710 U 710 U 1400 U 690 U 700 U 1400 U 410 J 710 U
IENZC_'_ANTHRACENE UG/KG 710 U 710 U 140Q U 69Q U 700 U 1400 U 1300 710 U
)IETHYL PHTHALATE UG/KG 710 U 710 U 1400 U 240 d 700 U 14OO U 680 U 710 U
PHENANTHRENE UG/KG 710 U 710 U 1400 U 690 U 700 U 1400 U 1300 710 U
CARBAZOLE UG/KG 710 U 710 U 1400 U 690 U 700 U 1400 U 460 J 710 U
PESTICIDES AND P'CBs
:NOOSULFAN SULFATE UG/KG 3.57 U 3.55 U 34.6 U 17.2 U 3.51 U 34.9 U 33.9 U 3.56 U

4,4'-DDT UC-/KG 3.57 U 3.65 U 34.0 U 17.2 U 3.61 U 34.9 U 33.9 U 3.56 U
·:NDRIN KETONE UG/KG 3.57 U 3.55 U 34.6 U 17.2 U 3.51 U 34.9 U 33.9 U 3.56 U
)IELDRIN UG/KG 3.57 U 3.55 U 34.6 U 17.2 U 3.51 U 34.9 U 33.9 U 3.56 U
_NURIN LJC-,FKG 3.67 U 3.55 U 34.0 U 17.2 U 3.51 U 34.9 U 33.9 U 3.56 U

4,4'-000 UC-dKG 3.57 U 3.56 U 34.6 U 17.2 U 3.51 U 34.9 U 33.9 U 3.66 U
4,4'-DDE UG/KG 3.57 U 3.55 U 34.O U 17.2 U 3.51 U 34.9 U 33.9 U 3.56 U
_OTALFUEL HYDROCARBONS (DIESEL AND GASOLINE_

D,E, ] 150I ] 135Iu 15. I [ r i 132lu i [ i 115iu i 135lu'F" GASOLINE MO/KG 0.054 U 0.054 U 0.103 0.111 0053 U 0.053 U 0.052 U 0.054 U

rRPH IMC,/K(_ I 145 I J 1007 I I 4074 I I 083 I I 20 r U I 2222 r i 20 I u i 20 i U
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Table B7-2

Elto 7 {OU- 3}, Summary of DetectEd ChemlcMs In Sediments and Surface/Nnr-Surface Soil

MCAS El Toro phase I RI Technical Memorandum

8AMPUE NUMBER 8t,U4012 8t'464003 8t'484473 81'41140810 81"4S40t0 $1-410,4474 81484001 $1,4640S0

8AMPLE DEP1t,_FT,BOE) (0) (Z) (2) (0) (2) 42) 44) (0)
ANALYIEBYGROUP UNITS DVF{.) DVFIa} DVF(a) DVF(a)

f_'TAL$
POTASSIUM MC,/KG 2190 4180 2950 3020 2230 1720 3430 _ b
ZINC MG/KG 147 50.5 S6,1 52.0 28.0 21.3 42.7 15.2
THALLIUM MG/KG 0.14 U 0.15 U 0.14 U 0.21 b 0.17 b 0.15 U 0.47 b 0.15 U
VANADIUM MGA_G 18.8 40,1 32.4 30.5 20.3 179 31.3 9.4 b
SODIUM MG/KG 221 b 258 b 265 b 200 b 163 b 192 b 236 b 240 b
MANGANESE MCdKG 170 272 226 200 155 153 238 74.6
MERCURY IdGIKG O.OS U 0.03 U 0.03 U 0.03 U 0.03 U 0,03 U 0,Q3 U 0.03 U
.EAD MG/KG 99.0 1.0 40.6 27 S I 3.3 2.3
ARSENIC MC-dKG 2.2 2.4 4.4 2.3 0.94 b 1.2 b 3.3 1.2 0
COPPER MG/KG 12.4 7.0 10.4 8.5 5.4 3.8 b 8.0 0.7
CHROMIUM MG/KG 23.5 12.2 3G,1 16.5 6.5 S.1 10.3 3.4
COBALT MC-dKG 4.2 b 8.8 b 5 b 4.7 b 2.0 b 2 b 4.3 b 31.2
ALUMINUM MG._G 6060 121iX] 11000 10900 6110 4780 9800 2840
CADMIUM MG/KG 2.1 1.4 2.7 3 0.95 b 0.75 b 1.4 0.7 b
CALCIUM MCdKG 10600 14300 12800 6760 5580 5200 8670 10200
_ERy1..UUM MG/KG 0.1 UJ 0.15 J 0.32 J 0.21 J 0.1 UJ 0.1 UJ 0.32 J 0.1.5 b

ELENIUM MG/KG 0,1 U 0,11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.12 U 0.11 U
_ICKEL MG/KG 16.4 7.7 b 10.7 6.5 b 3.7 b 3.2 b 7.2 b 3.7 D
V,,AGNESIUM MG/KG 4230 7860 6050 4770 3370 2730 5440 1500
ARIUM MG/KG 729 174 184 118 87.2 86.0 137 46

RON MG/KG 8550 15800 13200 12000 8140 6780 12300 3570
'OLAllLE ORGANfC COMPOUNDS

METHYI.ENE CHLORIDE UG/t<G 10 U 10 U 10 U 10 U 10 U 10 U 11 U 6 U
rOLUENE UG_CG 0 J 11 U 8 J 10 10 U 10 U 2 J 11 U

,YLENE (TOTAL) UG/KG 10 U 11 U 10 U 10 U 10 U 10 U 11 U 11 U
.CARBONTETRACHLORIOE UG_IG 10 U 11 U 10 U 10 U 10 U 10 U 11 U 11 U
KCETONE _G 5 ,I 5 ,1 30 U 10 J 6 J 5 3 11 U 13 U
IENZENE IUG/KG 10 U 11 U 10 U 10 U 10 U 10 U 11 U 11 U

S_LA TILE ORGAN/C COMPOUNDS

BIS(2-ETHYLHEXY_PHTHAI-ATE UG_G 260 J 710 U 670 U 070 U 690 U 880 U 720 U 710 U
;rYRENE UGJKG 2200 710 U 710 070 U 690 U 680 U 720 U 710 U
IENZO_GH_PERYLENE UGhIG 670 U 710 U 670 U 070 U 690 U 600 U 720 U 710 U

INDENO(1,2t3-CD)PYRENE UGIKG S40 J 710 U 670 U 670 U 690 U 800 U 720 U 710 U
BENZO(B}FLUORANTHENE UG_G 1000 710 U 230 J 670 U 690 U 880 U 720 U 710 U
_LUORANTHENE UG_G 2600 710 U 030 670 U 690 U 680 U 720 U 710 U
ENZO(K)FLUORANTHENE UG/I(G 770 710 U 220 J 670 U 690 U 080 U 720 U 710 U
'HRYSENE UG_G 11{}0 710 U 310 J 670 U 690 U 080 U 720 U 710 U

IENZO(A)PYRENE UGIKG 740 710 U 160 J 670 U 690 U 680 U 720 U 710 U
HBENZO(A,H_NTHRACENE UGIKG 670 U 710 U 670 U 670 U 690 U 680 U 720 U 710 U
IENZO(A)ANTHRACENE UGIKG S80 J 710 U 670 U 670 U 690 U 680 U 720 U 710 U
)IETHYI. PHTHALATE UG/KG 670 U 710 U 670 U 670 U 690 U 680 U 720 U 710 U

PHE.NANTHRENE }C-_r,G 1200 710 U 280 J 670 U 690 U 680 U 720 U 710 U
_U_3AZOLE UG/KG 320 J 710 U 670 U 670 U 690 U 600 U 720 U 710 U
_ESTF__.____ AND PCB,s
!NOOSULFAN SULFATE UG/KG 10.8 U 3.56 U 4.52 0.881 3.43 U 3.41 U 3.0 U

4r4'.DDT UG/KG 10.0 U 3.56 U 3.38 U 3.77 3.43 U 3.41 U 3.0 U
:NDRIN KETONE UG/KG 18.8 U 3.56 U 2.1 3.34 U 3.43 U 3.41 U 3.6 U
)IELDRIN UG/KG 18.8 U 3.56 U 0.186 3.34 U 3.43 U 3.41 U 3.6 U
iNDRIN UG/KG 18.8 U 3.56 U 3.38 U 3.34 U 3.43 U 3.41 U 3.6 U

4_4'-DDD UG/KG 18.11 U 3.56 U 3.38 U 3.34 U 3.43 U 3.41 U 3.0 U
414".DDE UG/KG 18.11 U 3.56 U 3.38 U 3.34 U 3.43 U 3.41 U 3.6 U
tOTAL FUEL HYDROCAR_-n-_--_n_dJ=4=KIAND GAS_J lld_

..... M GI 110I 11381uI2°°1 11°luI 13 lul1201uI1301ul'331r'FH GASOLINE MG/KG 0.051 U 0.054 U 0.051 U 0.124 0.052 U 0.052 U 0.0.55 U 0.378
r'OTAL RECOVERABLE I_ETROaJ=i_ HYDROCARBONS(TRPH)
r'RPH ruc,_o I 2o i u I 20 I u I 2o 1 u I 2o [ u t 2o t u I 2o I u I 2o { u I 94 I
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Table 87-2

Sits 7 (OU- 3): SunmtaW of Detected Chemicals In Sediments ,,nd Sufface/Nelr-Sufface Soil

MCA8 El Toro _ I RI Technical MMTiOniridum

8AMPL.E NUMBER IB_4S4N7 8t'4M077 8t'4S4078 8t4MOM 814440tS 8146d11_ $1464Q84 8_464100

SAMPLE DEP'I14(FT.BOB) (2) (4) (0) (2) (0) (0) (2) 44)
ANALY'/E BY QROUP UNIT_ DVF[I) DVFIa ) DVFim) DV'FIal DVF{a) DVF(I)

,METALS
)OTASSIUM MGJKG 256O _)2O 119O 142G 22O0 276O 3760 2420

ZINC MGIKG 29.0 42.2 15.7 16.1 34.8 419 47.S 32.6
THALLIUM _G 0.16 U 0.18 U 0.10 U 0.18 U 0.15 U 0.15 U 0.17 b 0.18 U
VANADIUM MC/KG 21,7 32 13.4 10 b 18.9 29 40.7 22.1
SODIUM MG/KG 278 b 463 b 254 b 191 b 246 b 263 b 350 b 277 b
MANC-,AN_SE MG._G 168 244 U.1 101 238 271 259 203
MERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0_03 U 0.03 U 0.03 U 0.03 U
lEAD MC/KG 17,2 2.3 1 0.82 5.1 4.3 2.6 2.1
ARSENIC MC-,_KG 1.6 0 2.3 1.S b 0.SS b 5.6 S 2.6 1.5 b
COPPER MG_G 8.6 6.4 3.3 b 2.7 b 8.1 10 8.6 6.4
,_HROMTUId MGZ,K.G 7.8 0.4 4 2.8 6.0 10.6 14.2 6.7
_:3BALT MG/KG 3,7 b 4.9 b 1,4 b 1.8 b 10.7 161 6.1 b 3.3 b
M..UMINUM MGJKG 6500 8860 4250 2770 5390 9070 14000 6320
AOMIUM MGIKG 0.95 0 0.0 b 0.41 b 0.36 b 1.1 1.4 1.6 0.96 b
Jrd.CIUM MGIKG 3140 7020 21000 1660 9880 8820 4070 3750

6ERYI.LIUM MG/KG 0.31 b 0,30 b 0.16 U 0.23 U 0.37 b 0.46 b 0.49 b 0.5 b
SELENIUM MG/KG 0.11 U 0,12 U 0.11 U 0.11 U 0.11 U 0.11 U 0,11 U 0.11 U
_ICKEL MG/KG 7.2 b 7.8 b 2.6 b 2 b 7.7 b 11.5 10 0.6 b
V,AGNESIUM MG/KG 3330 0170 2020 1600 2960 3790 6070 4040
&NRIUM MG/KG 01.2 143 56.4 57 108 110 140 122
IRON MG/KG 9040 12600 5110 4270 10300 14500 16000 9070
VOLAT/LE ORGAN/C _D$
ME'/HYLENE CHLORIDE UG/KG 8 U 8 U 12 U 13 U 20 U 30 U 48 U 6 U
tOLUENE UG/KG 11 U 12 U 12 U 11 U 11 U 11 U 11 U 11 U
<Y[.ENE(TOTAIL) UG/KG 11 U 12 U 12 U 11 U 11 U 11 U 11 U 11 U
P.ARBON _CHLORIDE ,UG/KG 11 U 12 U 12 U 11 U 11 U 11 U 11 U 11 U __
KCETONE UG/KG 11 U 23 U 13 U 13 U 22 U 40 U 54 U 13 U
_IENZENE UG/IKG 11 U 12 U 12 U 11 U 11 U tl U 11 U 11 U
SEM/VOLAT/LE ORGAMC COMPOUNDS
BIS(2-ETHYLHEXYL}PH'n-IALATE UC-,/KG 730 U 810 U 760 U 700 U 710 U 720 U 750 U 740 U
_YRENE LlCdKG 730 U 810 U 760 U 700 U 710 U 720 U 750 U 740 U

BENZO(GHI)PERYLENE UG/KG 730 U 810 U 760 U 700 U 710 U 720 U 750 U 740 U
INDENO(1,2,3-CD)PYRENE UG_G 730 U 810 U 760 U 700 U 710 U 720 U 750 U 740 U
BENZO_)FLUORANTHENE UG/KG 730 U 310 U 760 U 700 U 710 U 720 U 750 U 740 U
FLUORANTHENE UG/KG 730 U 610 U 700 U 700 U 710 U 720 U 750 U 740 U

BENZO{K)FLUORANllffENE UG/KG 730 U 810 U 760 U 700 U 710 U 720 U 750 U 740 U
CHRYSENE UG/KG 730 U 810 U 760 U 700 U 710 U 720 U 750 U 740 U
BIENZO{A)PYRENE UG/KG 730 U 810 U 700 U 700 U 7t0 U 720 U 7S0 U 740 U
DIBENZO{A,H)ANTHRACENE UG/KG 730 U 810 U 760 U 700 U 710 U 720 U 750 U 740 U
BENZO(A)ANI'HRACENE UG/KG 730 U 610 U 760 U 700 U 710 U 720 U 750 U 740 U
)IETHYL PHTHALATE UG/KG 730 U 810 U 760 U 700 U 710 U 720 U 7.50 U 740 U
q.IENANTHREME UG/KG 730 U 810 U 760 U 700 U 710 U 720 U 7S0 U 740 U
LARBAZOLE UG/KG 730 U 810 U 760 U 700 U 710 U 720 U 7.5(] U 740 U

PEST?_j_c_ AND PCB!
EHI)OSU[F,_4 SULFATE UGff, G 3.8 U $.52 U
4,4'.DDT UG/KG 3.0 U 3.52 U
ENDRIN KETONE UG/KG 3.8 U 3.52 U
DIELDRIN UG/KG 3.6 U 3.52 U
ENDRIN UG/KG 3.8 U 3.52 U

4,4'-I_ _G 3.8 U 3.52 U
4,4'-OOE UG/KG 3.8 U 3.52 U
TOTAL FUEL HYDROCARBONS ___¥__f:_EI__AND GASOLINE)

..... .11361u11-lUl 2, I 11741 11341ul1381u1143t11361 uTFH GASOLINE MC/KG 0.113 0.062 U 0058 U 0.053 U 0.054 U 0.055 U 0 O67 U 0.056 U
TOTAL _coVEP__I I=PE't'ROLEUM HYDROCARBONS
TRPH IMCluK=I 2o l u I 2o I u I 2o I U ] 20 I u I 2o I u I 2o I u I 20 I U I 2o I u
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Table 87-2
Site 7 (OU- 3): Summary of Detected Chemicals In $edlmenls "nd $urfacWNear4urface Soil

MCA8 El Tom Phu, I RI TKhnlcM Memorandum

STATION ID 07_$Tt [ I 0/_$T1 t 070T2 070T2 0781'2 I 070T3 0TST8 07_8'1'3

8AMPt,.E NUMBER 01M 81484107 $1"4_1.102 81-4041N 8t"'4S4007 S1'4.04072 $1-404063 $14640SS
8AMPLE DE_.$GS) (0) 43) (0) (2) (4) (0) (3) (4)

ANALYTE BY GROUP UNITS DVF{I) DVF(I} DVF{i) DVF[I) DVF[I) DVF(I) DVF(t) DVF(,)

=OTASSIUM MG/KG . 3180 5480 2850 3320 2010 2050 3750 3720
;'INC MG/KG 50.5 05.5 150 37.5 23.3 79.7 43.2 47.2
tHALLIUM MG/KG 0.14 U 0.57 b 0.14 UJ 0.1S UJ 0.15 UJ 0.17 b 02 b 0.16 U
_ANADIUM MG/KG 34.0 S4.6 37.1 29.7 20.0 30.2 31.4 38.5
5ODIUM MG/KG 220 b 030 b 262 b 277 b 252 b 259 b 303 b 433 b
MANGANESE MG/KG 269 325 248 206 141 216 244 250
MERCURY MG/KG 0.03 U 0.04 U 0.03 U 0.03 U 0D3 U 0.03 U 0.03 U 0.03 U

MG/KG 38.0 2,2 139 1,5 0.87 0.53 0.01 0.02
_RSENIC MG/KG 5.1 3 5.2 2.1 b 1,2 b 4.5 1.6 b 2.8
_OPPER MG/KG 18.3 11 20.1 5.6 4.3 0 15.7 7.4 8.1
'"HROMIUM MG/KG 13.2 15.7 17.S 7.8 5.6 02 0.8 10.5
=OBALT MC_dKG 5.7 b 0.3 b 4.0 0 4.2 0 2.0 b 4.4 b 5.1 b 0 b
"_LUMINUM MG/KG 10900 16900 7770 7810 5650 6970 0570 11200
_DMIUM MG/KG 1.5 1.4 2.8 0.6 0 0.37 0 2.2 0.8 b 0.72 b
_ALCIUM MG/KG 11600 19200 10400 11400 6120 12800 6830 15200
BERYLLIUM MG/KG 0.48 b 0.72 b 0.32 b 0.36 b 0,25 0 0.26 J 0,26 J 0.51 J
SELENIUM MG/KG 0.1 U 0.12 U 0.1 UJ 0,11 UJ 0.11 UJ 0.11 U 0.11 U 0.11 U
NICKEL MGIKG 13.8 11.1 16.1 3.3 b 2.9 0 14.5 05 0 5.0 b
MAGNESIUM MG/KG 5040 10800 4740 SS20 3710 4220 5710 7530
BARIUM MG/KG 130 202 505 112 75.6 210 146 189
IRON MGA(G 150G0 21400 12300 11900 7770 11200 13000 15100
VOLATILE ORGANIC COSaeOUND_
METHYLENECHLORIDE UG/KG 33 U 12 U 10 U 14 10 U 11 U 11 U 14 U
TOLUENE UG/KG 7 J 12 U 0 J 11 U 10 U 3 J 11 U 11 U

k'YLENE (TOTAL) UG/KG 10 U 12 U 10 U 11 U 10 U 11 U 11 U 11 U
P.,ARBONTETRACHLORIDE UG/KG 2 J 12 U 10 U 11 U 10 U 11 U 11 U 11 U
I.CETONE I.JG/KG 37 18 38 U 25 U 12 U 11 U 1t U 27
BENZENE UG/KG 10 U 12 U 0 J 11 U 10 U 11 U 11 U 11 U
SEASVOLA/TLEORGAN/C COMPOUNDS

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 1300 U 810 U 21OO0 U 710 U 690 U 370 J 710 U 710 U
PYRENE UG/KG 1300 U 010 U 21600 U 710 U 690 U 1000 J 710 U 710 U
BENZO{GHI)PERYUENE UG/KG 1300 U 010 U 21000 U 710 U 690 U 290 J 710 U 710 U
INDENO(1,2,3-CD)PYRENE UG/KG 1300 U 81O U 21000 U 710 U 690 U 350 J 710 U 710 U
BENZO{B)FLUORANTHENE UG/KG 1300 U 810 U 21000 U 710 U 690 U 1200 J 710 U 710 U
FLUORANTHENE UG_G 1300 U 810 U 21000 U 710 U 690 U 1500 710 U 710 U
BENZO(K)F/UORANTHENE UC-dKG t 300 U 810 U 210GO U 710 U 690 U 970 J 710 U 710 U
CHRYSENE UG/KG 1300 U 810 U 21000 U 710 U 690 U 980 J 710 U 710 U

BENZO(,A)pYRENE LIGA(G 1300 U 010 U 210CO U 7t 0 U 690 U 800 J 710 U 710 U
DIBENZO(A.H/ANTHRACENE UG/KG 1300 U 010 U 211900 U 710 U 690 U 1400 U 710 U 710 U
BENZO(A)ANTHRACENE UG/KG 1300 U 810 U 21000 U 710 U 690 U 600 J 710 U 710 U
DIETHYL PHTHALATE LJG/KG 1300 U 810 U 21000 U 710 U 690 U 1400 U 710 U 710 U
PHENANTHRENE UG/KG t300 U 810 U 210{X) U 710 U 690 U 810 J 710 U 710 U
CARIBAZOLE UG/KG 1300 U 810 U 21000 U 710 U 690 U 1400 U 710 U 710 U
PESTICIDES AND PCBS
ENDOSULFAN SULFATE UG/KG 33.4 U 4.04 U 3.54 U 3.46 U 35 U 3.56 U 3.57 U

4r4'.DDT UG/KG 206 4.04 U 3.54 U 3.46 U 39.3 3.56 U 3.57 U
ENDRIN KETONE UG_G 33.4 U 4.04 U 3.54 U 3.46 U 35 U 3.56 U 3.57 U
)IELDRIN UG/KG 33.4 U 4.04 U 3.54 U 3.46 U 35 U 3.56 U 3.57 U

ENDRIN UG/I<G 33.4 U 4.04 U 3.54 U 3.46 U 35 U 3.5Q U 3.57 U

4,4'-DOO UG/KG 153 4.04 U 3.54 U 3.46 U 35 U 3.56 U 3.57 U
4,4'-DOE UG/t(G 38.7 4.04 U 3.54 U 3.46 U 35 U 3.56 U 3,57 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GA$OUNE)

 .D,ESE M  1275 I 11'.91 16"1 1134LUI1311U12" I 1135[UII351UTFH GASOLINE MG/KG 0.072 0.061 U 2.68 0.054 U 0.052 U 0.251 0.054 U 0.054 U
TOTAL RECOVERABLE P_UM HYDROCARBONS_'RPH}
TRPH 1MG/KGI 042 I I 2O I U I 3329 1 I 20 I u I 20 I u ) 3188 I I 2o I u I 20 i u
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Table 07-2

Site 7 (OU- 3): Summary of Detected Chemlcll8 In Sediments and SurfacadNear-Surface Soil

MCA8 El Toro Phme I RI Technical Mimom,'tdm

STATION ID I 018141;407311TDB

07_STOB

ANALYTE BY GROUP I-- - ..,,-" .,,I I ]1 t Il ISAMPLE DEPI'H(FT.BOB) UNITS 40)
METALS
POTASSIUM MG/KG 232Q 207(]
ZINC MG/KG 130 52.2
THALLIUM MG/KG 0.15 U 0.15 U
vANADIUM MG/KG 38.7 27.3
;OOIUM MG/KG 243 b 225 b

_SE. MCNKG 210 211
MERCURY MG/KG 0.05 U 0.03 U
EAD IdG/t(G 1.2 0.18

ARSENIC MG/KG 4.0 3
COPPER MG/KG 44 14.4
CHROMiuM MGrKG 30.0 10.2
COBALT MG/KG 5.2 b 3.0 0
ALUMINUM IdG/KG 7520 8640
cA rIu!L_4 IdG_(G 0 1.5
_U..CIUM MG/XG 9210 1100Q
_ERyI.UUM MGfKG 0.24 J 0.27 J

ra=lFNIUM MG/KG 0.2 b 0.11 U
NICKEL MGfKG 17 12
MAGNESIUM MG/KG 4480 4050
BARIUM _G 259 90.3
IRON MG/KG 12300 11000
VOLATILE ORGAMC COMPOUNDS
METHYLENE GHLORIDE UG/KG 10 U 11 U
T___U[=NE UCdKG 10 U g J
XYLENE (TOTAL) UG/KG 10 U 11 U
CARBON I_'TRACI.LORICE UG/KG 2 J 11 U
ACETONE UGIKG 10 U 11 U
3ENZENE UG/KG 10 U 11 U

$EilVOL4//LE O_.--A-._.CCOMPDL-m-n_

BIS{2-ETHYLHEXYL)PHTHALATE UG/KG 350 J 240 J
)YRENE UG/KG 2500 300 J

BENZO(GHI)PERYLENE UGU'KG 630 J 140 J
INOENO(1,2,3-CD)PYRENE UG/KG 800 160 J
BENZO_B)FLUORANTHENE UG/KG 2400 320 J
FLUORANTHENE UG/KG 2800 330 J
3ENZO(K)FLUORANTHERE IJG/KG 1300 160 J
._HRYSERE UG/'KG 1400 230 J

3ENZO(A)PYRENE UG/KG 1300 210 J
_IBENZO(AtI-I)ANTHRACENE UG/KG 280 J 700 U
3ENZO_A)ANTHRACENE UC,_G 11{X) 150 J
_IETHYL PHTHALA'rE UC4KG 090 U 700 U
;_HENANTHRENE UCdKG 1400 700 U
._,RBAZOLE UG/KG 320 J 700 U
I=ESlrF_rr_ AND PCBs
ENOO_IJUFANSULFATE UG/KG 34.5 U 35 U
¢,4'-ODT UG/KG 65.1 35 U
ENDRIN KETONE UG/KG 34.5 U 35 U
_!F/r_lN _G 34.5 U 35 U
!NDRIN UG_G 34.5 U 35 U
4,4'-O00 UCdKG $g.g _, U
4,4'4:)OE UG/KG 34.5 U 35 U
'OTAL FUEL HYDROCARBONS _(_Kc:t:l 4ND GASOLINEJ
TFH _lK_Gt MC-i/KG 4g,8 53.7_,_,sou,, _GIo=t Io.,,I I I t I I I I I I E I I
_TAL RECOVE_-A--m i= _ KLm HYDROCA_3ONS
I_PH IMG/T(GI 30e0 I I 1314 I t I I I I r I r L I L I

(a) A deltnitlofi of each data validation flag (D¥1F)is provided in Table B-l,
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Table 57-3

Site 7 (OU- 3): Su_ry of Detected Chemicals in the Vadose Zone (Subsurfece) Samples

MCAB El Toro phsx I RI Technical Memorandum

'm--'t '--'L L°'°--"LL°'--''v.,,}'--I°°oVF.,I'--'".°'--''1SAMPLE NUMBER S1457113 81457114 81457118 81457116 81457117 S14571tll S145712Z 8t4871t!

SAMPLE DEPTt_FT.BG$) (3) (Il) (t5) (16) (23) (20) (25) (38)ANALYTE BY GROUP UNIT8 DVF(a) DVF(a} DVP{.}
GENERAL CHEMISTRY
TOTAL ORGANIC CARBON IMc_CGWi ] I I I I I I I I I I I I I ]
METALS
SILVER MGIKG 0.46 U 0.49 U 0.47 U 0.58 b 047 U 0,48 U 0,46 U 0.5 b
ALUMINUM MG/KG 5950 10200 4760 11000 0540 3430 3960 9580
ARSENIC MC/KG 1.3 b 3.1 1.6 b 2.6 , 1.4 b 2 b 2 b 1.1 0
BARIUM MG/KG 77 t02 58.4 99.7 101 44.7 b 112 65.4
BERYLLIUM MGIKG 0.49 U 0.55 U 0.44 U 0.S1 U 0.79 U 0.49 U 0,45 U O.7 U
,CALCIUM MGIKG 2930 5140 3130 6460 5520 2610 3190 2500
CADMIUM MGIKG 0.85 b t .S 1.9 1.2 0.8 b 0.68 b 0.62 b 0.75 b
COBALT MGIKG 2.8 b 4.6 b 3.9 b 4.5 b 4.3 b 1.8 b 2.4 b 4.9 b
CHROMIUM MG/KG 7.1 11.9 9.6 10.8 7.9 3.5 4.6 10.2
COPPER MG/KG 6.6 6.0 4.0 b 8 9 3.6 b 4 b 4.9 b
RON MG/KG 6780 12600 7260 12100 11900 4730 5110 10500
;ERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 003 U 0.03 U

POTASSIUM MGIKG 2160 2690 1630 2700 2510 1060 b 1270 2300
MAGNESIUM MG/KG 3420 5170 2180 45CO 4260 1580 1920 3030
MANGANESE MG/KG 178 225 174 216 231 113 137 161
5ODIUM MGIKG 262 b 353 b 387 b 322 b 332 b 204 b 299 b 424 b

INK_KEL MGfKG 7.2 U 14.3 12.8 8.7 b 6.9 U 5.2 U 4.7 U 7 U
.F_AD MGA(G 1.7 3.2 1.7 2.6 1.0 2.2 1.8 2.2
ANTIMONY MG/KG 2.7 U 2.8 U 2.7 U 2.8 U 2,7 U 2.0 U 2.6 U 2,3 U
SELENIUM MG/KG 0.27 U 0.12 U O.17 U 0,12 U 0.11 U 0.12 U 0.11 U 0.12 U
tHALLIUM MG/KG 0.2 b 0.42 b 0.25 b 0.16 U 0.16 U O.31 b 0.15 U 0.16 U
_ANADIUM MG/KG 21.6 33.1 20.5 28.4 24.3 11.1 b 11.7 23.6
?INC MG/KG 20_ 43.6 24.6 36.6 37.2 14.7 17.0 27.6
VOLATILE ORGANIC COMPOUNDS
FOLUENE UG_G 11 U 11 U 12 U 12 U 12 U 12 U IO U 12 I.)
%CETONE UG/KG 17 U 16 U 26 U 32 U 33 U 20 U 10 U 8 J
METHYLENECHLORIDE UG/KG 11 U 11 U 28 U 37 U 30 U 13 U 10 U 12 U

! ,1-DICHLOROETHENE UG/KG 11 U 11 U 12 U 12 U 12 U 12 U 10 U 12 U
2-BUTANONE UG/KG 11 U 11 U 12 U 12 U 12 U 12 U 10 U 12 U
I'R,ICHLOROETHYLENE UG/KG 11 U 11 U 12 U 4.2 U 12 U 12 U 10 U 12 U
SEImVOLATILE ORGANIC COMPOUNDS
_ENZYI. BUTYLPHTHALATE l uc_o j 700 I u I 740 t u I 760 I u I 7.0 I u I 610 I u I 700 I u I ego 1 u I 76o I u
tOTAL FUEL HYDROCARBONS (plJ=$Fl AND GASOLINE_
_HGASOLINE I MG/KGI 0.1_ I I 0.0" I U I 0.0" I U I O.050 I U I 0.0"2 I U I 0.050 I U I 0.m I I 0.0_ i U
tOTAL RECOVERABLE PETROLEUM NYOROCARBOH$ (TRPH)
mPH I MGr,<GI 72 I J t 20 I UJ I 20 I UJ I 20 I UJ I 2O I UJ r 2o I uJ I I I 2o I w
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Table B?-3

Site 7 (OU- 3): Summary of Detected Chemicals in the Vedose Zone (Subsurface) Samples

MCA8 [] Toro Pha_l IRI TKhnlcM Memorlndum

SAMPLE NUMBER 81487120 8141S712t 8t489009 $1461105 81466101 $14S6t10 81457060 814116107
8AMPLE DEPTH4FT.BGS) (109) {t20) (il;) (3) (10) I15) (IS) (20)

ANALYTE BY GROUP UNITS DVF[a) DVF{a) DVF(a) DVF(i)
gENERAL CHEMISTRy
rOTAL ORGANIC CARBON [MC-,/KGW I I I 100 I U I I I I I I I ) ] ] I I
METALS
SILVER MG/KG 0.30 U 0,51 U 0,48 U 0.5 U 0.43 U 0.43 U 0.5 U
Id.UMINUM MG/KG 10500 7920 0180 12400 1780 2110 9120
I_RSENIC MC-u'KG 2.4 b 2.2 b 3.6 3.4 0.19 b 0,77 b 2.7
gARIUM MG,'KG 111 91.5 142 171 11.3 b 15.2 b 81.5
3ERYLLIUM MG/KG 0.98 b 0,51 U 0,3 U 0.54 U 0.1 U 0.1 U 0.4 U
CALCIUM MG/KG 6420 4330 14700 8880 425 b 597 b 6300
_MIUM MG/KG 1.4 3 0,88 b 1.4 0.25 U 0.25 U 0.29 U
COIBALT MG/t(G 3.0 0 S.2 b 4.3 b 5.2 b 1.2 U 1.2 U 3.3 b
CHROMIUM MG_G 12.3 10.6 9.6 13.5 1.3 b 1,5 b 8.7
COPPER MG/KG 5.3 b 6.5 0.6 10.6 0.92 b 1.3 b 4.7 b
IRON MG/KG 13100 13600 12000 15700 1480 2050 14100
MERCURY IdG/KG 0,28 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.05 U
POTASSIUM MG,q<G 3420 2780 2970 2690 279 b 384 0 2240
MAGNESIUM MG_G 4060 3270 S800 5960 372 b 5_1 b 4370
MANGANESE MC/KG 107 206 lgg 326 35.7 69.3 104
SODIUM MC.dKG 034 U 369 b 340 b 474 b 152 b 170 b 507 b
NICKEL MG/KG 12.1 14.4 8.8 U 13.1 1.6 U 1.6 U 2.9 U
LEAD MG/KG 2.0 2 4.6 2.5 0.62 1.1 5.5
ANTIMONY MGA<G 3.2 U 2.9 U 2.7 U 2.9 U 2.0 U 2.5 U 2.9 U
_tFNiUM IdG/KG 0,54 U 0.24 b 0,15 U 0,12 U 04 U 0.1 U 0.12 U
THALLIUM MG/KG 0.41 U 0.24 U 0.16 U 0.52 U 0.27 U 0.17 U 0.26 U
VANADIUM MC_KG 35.5 37 28.9 40.8 3,4 b 4.6 f_ 24,7
ZINC MC.dKG 40.7 40 39.7 45.8 5.2 6.5 30
VOLATILE ORGAMC COMPOUNDS
TOLUENE UG/KG 12 U t2 U 14 U 11 U 11 U 10 U 10 U 11 U
ACETONE UG/KG 12 U t2 U 14 U 74 17 U 12 U 13 U 19 U
METHYLENE cHLORIDE UG/KG 12 U 13 U 14 U 11 U 11 U 10 U 10 U 11 U
111.DICHLOROETHENE UG)ICG 12 U 12 U 14 U 11 U 11 U 10 U 10 U 11 U
2-BLITANONE UG_G 12 U t2 U 14 U 11 U 11 U 10 U 10 U 11 U
TRICHLOROETHYLENE UG/KG 12 U 12 U 14 U 11 U 11 U 10 U 10 U 11 U
$EJIIVIDLATILE O/_C COMPOUNDS
eENZYLBUTYLWn'HALATE l UG,XG I 7.O I U I I I gOO I U I 73O I U I 7_ I u I 080 I U ] 0. I U J 74o I u
TOTALFUELHYDROCA_ONS(D_ESELaND_ASOUNE_
TFHGASOLINE I MG/KG t 0.06 t u I I I 0.100 I I 0.233 I I oo.3 I I o.os2 i u I 0.052 I u i o.o_ I u

TIT_HALRECOVEI_4BLE PETROLEUM HYD/_IO_'l(f_ON3;I (TRII:Ef_75 J I I I 20 I u I 74 I r 74 [ [ 1" I I 20 r U i 117 I
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Table 37-3

Site 7 (OU- 3): Sumnm_ of Detected Chemicals In the Vedose Zone (Subsurface) Samples

MCA8 El Toro Phlu I RI Technical Mmmomndum

STATION ID 07 DBMW43 07_DBMW43 DVF(a) 07_DBMW43 DVF(a) 07_DBMW43 07_DBIVSN43 07_DBMWT0 07_DBMW70 DVF{a) 07_OIBMWT0 DVF(a)

SAMPLE NUMBER 81457041 El,IMIBl_ St4M097 8t4S6093 S14Mt030t St4,Mt t2 51453117 81468113
SAMPLE DEPTH(FT. BGS) (20) (28) (SO) (104)) (105) (5) (10) (15)

ANALYTE BY GROUP UNrI_ DVF(a) DVF(a} DVF(a) DVF(a)
G_ENERALCHEm$TRY

tOTALORCANrCCARBON [MC,/KGWI I I I I I I I I 212 I I I I I I I
METALS
3ILVER MG/KG 0.47 U 0.47 U 0.5 U 0.44 U 0.55 U 0.54 U 0.45 b
ALUMINUM MG/KG 5330 6080 11800 378 21200 16200 0520
NRSENIC MG/KG 2.3 2.3 4.2 0.21 b 4.6 4.0 3.8
BARIUM MC/KG 74.9 84 150 15.3 b 450 200 83.4
BERYLLIUM MG/KG 0.11 U 0.31 U 0.52 U 0.11 U 0.86 b 0.96 b 0.41 b
_ALCIUM MC/KG 13300 2210 9590 772 b 23000 10500 3340
_)MIUM MG_G 0.6 b 0.42 b 1.8 0.36 U 1.7 1.3 0.31 b
COBALT MG/KG 2.2 b 2.3 b 5.8 b 1.2 U 9,5 b 7.7 b 3.6 b
CHROMIUM IMG/KG 8.2 7.8 15,3 1.4 b 19.1 14.9 22,1
;OPPER MG/KG 6.2 4.8 b t0,3 1.2 b 14 11.7 28.1

IRON MG_G 7750 9300 16600 1320 28300 21200 13300
MERCURY MC-dKG 0.1 U 0,03 U 0.05 U 0.03 U 0.04 U 0.04 U 0.04 U
POTASSIUM MC-dl(G 1600 2170 3950 349 b 7930 5640 1280
MAGNESIUM IdC-dKG 2920 2750 6180 501 b 14200 9990 4210
MANGANESE MG/KG 140 127 308 30.5 423 335 249
SODIUM MGACG 300 b 433 b 652 b 156 b 650 b 729 b 435 b
NICKEL MG/KG 6 U 6.3 U 17.5 3.4 U 11.7 11.9 12.6
LEAD MCdt<G 5.5 1.6 3.4 0.74 3.5 3.7 129
/d_ITIMONY MG/"KG 2.7 U 2.7 U 2.9 U 2.6 U 3.1 U 3.3 b 2.5 UJ
SELENIUM MG/t<G 0.11 U 0.10 U 0.3 U 0.11 U 0.13 U 0.13 U 0.11 U
THALLIUM MG/KG 0.2 U 0.16 U 0.43 U 0.15 U 0.31 J 0.31 J 0.16 UJ
VANADIUM MG/KG 17.3 24,6 51,7 4.1 0 67.6 51,6 27.3
ZINC MG/1CG 23,1 25.7 48,0 5.9 85.2 65.1 127
VOL/,I/LE ORGAN/C COMPOUNDS
TOLUENE UC-,/KG 1t U 11 U 12 U 10 U 12 U 12 U 11 U
KCETONE UG/KG 15 U 20 U 18 U 10 U 12 U 10 U 22 U
METHYLENE CHLORIDE UG/KG 11 U 11 U 12 U 10 U 20 U 22 U 15 U
t ,1-DICHLOROETHENE UG/KG 11 U 11 U 12 U 10 U 12 U 12 U 11 U
2-BUTANONE UG/KG 11 U 11 U 12 U 10 U 12 U 12 U 11 U
TRICHLONOETI'P(LENE UG/KG 11 U 11 U 12 U 10 U 12 U 12 U 11 U
SE81VOLAT/LE ORGAN/C COMPOUNDS

BENZYLBUTYLPHTHALATE I UG/KG I 750 I u I 73o I u ] 78o I u [ 850 ] u I I I 510 I u I 160 I J I 150 I J
rot*, _E, HYr_oc.A_o__ESE-ANDGASOU~_
TFHGASOLINE I MCVKGI 0.087 I U I 0.036 I U I 0.058 I U I 0.052 ] U I I I 0.0el I U I 0.0el I U I 0OSe j U
TOTAL RECOVERABLE PETROLEUM HYDd_)CARBONS (TRIM)
T_H I MC._<Gr 2o I u I 20 I u I 20 I u I 20 1 u I I I 20 I u I 20 I u t 2o i u
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Table B7-3

Site 7 (OU- 3): Sunvnary of Detected Chemicals In the Vedose Zone (Subsurface) Samples

MCA8 El Tom Plmu I RI TechnlClll Mlmorlndum

STATION IO 07_DBMWT0 07_DBMW70 I 07_DBMW70 07_DiM_70 07_DBMW70 07_DBMWT0 07_DBMW70 07_DOMW71

8AMPLE NUMBER 81486111 81466109 I 81461100 51467150 81460101 51466114 51456104 51486103
SAMPLE DEPTH(FT.BGS) 420) (25) (40) 440) (50) (100) (13,)) (1t0)

ANALYTE BY GROUP UNIT'5 DVF_I} DVF_i) DVF(I) DVF(I) DVF(a) DVF{I) DVF(I) DVF[i)

TOTAL ORGANIC CARSON IMGr'<GW I I I I I I I ] I I I r I 164 I I I
METALS

SILVER MC/KG 0.47 U 0.48 U 0.53 b 0.49 U 0.47 J 0.48 U 0.49 U
N, LIMINUM MG/KG 4370 0100 19600 15800 6770 4780 11000
_RSENIC MG/KG 1.2 b 1.7 b 3.4 2.9 3.4 2.7 0.52 U
BARIUM MG/!<G 46.9 55.2 221 200 104 97.3 107
BERYLLIUM MC/KG 0.42 b 0.64 0 0.37 J 0.58 J 0.22 b 0.2 J 0.52 U
CALCIUM MG/KG 1720 2260 5310 5180 8740 3850 4920
P,,ADMIUM MC-dKG 0.51 U 0.71 U 1.0 1.6 2 2.1 2.3
COBALT MG/KG 1.9 b 2.6 b 3.5 b 6.4 b 4.3 b 4.2 b 5.4 b
r'HROMIUM MG/KG 5.2 0.7 20.2 16.8 7.0 6.2 14.7
r_OPPER MG/KG 3 b $ b 10.5 12.4 10.4 4.5 b 0.6
IRON MC-dKG 6400 10300 23700 20600 6380 8390 13600
MERCURY MG,'KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.04 b
POTASSIUM MG/KG 1590 2090 6460 6660 2000 2120 2660
MAGNESIUM MG,'KG 2030 3000 0520 8100 3440 2640 3730
MANGANESE MG/KG 50.2 75.5 367 327 502 232 220
SODIUM MG/KG 668 b 711 b 685 b 820 b 371 b 338 b 333 b
NICKEL MG/KG 3.6 b 6.1 b 13 10.5 9.4 8.7 b 16.8
LEAD MG,'KG 1.9 2.7 3.1 2.4 2.7 1.8 2.9
NNTIMONY MG/KG 2.7 U 2.7 U 2.0 U 2.8 U 2.7 U 2.7 U 2.8 U
BELENIUM MG/KG 0.11 U 0.11 U 0.12 U 0.12 U 0.11 U 0.11 U O12 U
THALLIUM MGJKG 0,16 UJ 0.16 LU 0.43 b 0.4 b 0.27 b 034 b 0,28 b
VANADIUM MG/KG 13.4 25.0 63.1 53.6 34.8 22.5 31.3
?INC _G 18.4 27.3 71.0 60.2 31 27.2 38.3
VOLAT/LE ORGANIC C --_,_-_JNDS

TOLUENE UG/KG 11 U 12 U 12 U 12 U 11 U 3 J 12 U 11 U
ACETONE UG/KG 18 U t2 U 12 U 10 JB 11 U 11 U 12 U 15 U
METHYLENE CI-ILOI_i_ L/G/KG 16 U 15 U 8 JB 12 U t 3 U 10 JB 4 J 11 U
1,1-OICHLOROETHENE UG/KG 11 U t2 U t2 U 12 U 11 U 11 U 12 U 3 J
Z-BUTANONE UC-dKG 11 U 12 U 12 U 12 U 4 J 11 U 12 U 11 U
TRICHLOROETHYLENE UG,_G 11 U 12 U 12 U t2 U 11 U 11 U 12 U 74
$EMh_3LAT/LE ORGAN/C _

BENZYLBUTYLPHTHALATE I uG_G I 74O I U I 760 [ U I _0 ] I 800 J U I 1100 I I 740 I U I I I le0 I J
TOTAL FUEL HYDROCARBONS (DIL_EL AND OA$OLIN_I

_-H_L,NE I MG/KGI 0.05" I U I 0.05" r u [ 0.062 I u I 0.,_ I u I 0.055 I u I 0.05. I u I I I 0.057 I U
TOTAL RECOVERABLE _'t. m_LEUM HYDROCARBONS (TRPI_I

'I'RPH I MG/KG I 2O I U I 2o I U I 2O I u I 20 I u I 2O I U I 2O I U I r I 2o I u

,,,_.u Sheet 4 of 5



Table 07-3

Site 7 (OU- 3): Summary of Detected Chemicals in the Vadoee Zone (Subsurface) Samples

MCAE El Toro Phase I RI Technical Memorandum

$TA'tqION ID 07_D_M_'71 07 DGMW72 DVF(i) 07_DGMW72 DVF(a) 0?..DGMW72 DVF(I) 07_DGMW3t 0?_DOMW81 DVF(a( 0T...MWI00 DVF(I)

EAMPLE NUMBER 814.56116 81458113 81457198 81459102 81456341 81459342 61467123
SAMPLE DEPTH(FT.BGE) (120) (gO} {m) (tt0) (110) (130) 436)

ANALYTE BY GROUP UNn_ DVF(a) DVF(a)
GErbER.AL CftEM_ TRY

TOTAL ORGANIC CARBON IMC'/KGwI I I I I I I I I I t I I I I ]
#ETA/..S
SILVER MG_G 0.47 U 0.46 U 0.48 U 0.48 U
I_4.UMINUM MG/KG 3690 6230 5490 4080
_SENIC MG/KG 2 b 1.5 b 1.3 b 0.81 b
BARIUM MG/KG 29.0 b 37.7 b 67 32.7 b
BERYLLIUM MG/KG 0.33 b 0.44 b 0.27 U 0.35 U
P,ALCIUM MG/KG 1430 1730 3500 1320
CADMIUM MG/KG 0.36 b 0.4 b 0.49 b 0.43 b
mO_id.T MG/KG 4.5 U 4.5 U 2.9 b 1.9 b
CHROMIUM MG/KG 3.7 6.5 6.5 10.1
r_OPPER MG/KG 2.7 b 4.1 b 3.0 b 2.0 b
IRON MG/KG 4800 6650 8390 5140
MERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U
POTASSIUM MGJKG 1000 b 1380 2490 1240
MAGNESIUM MG/KG 1270 1840 2670 1480
MANGANESE IdG/KG 126 97.7 75.8 86.2
SOOIUM MG/KG 205 b 260 b 217 b 265 b
NICKEL MG/KG 3.7 b 3.7 b 6.1 b 2.2 U
LEAD MO/KG t .8 1.3 1.7 1.9
_ITIMONY MG/KG 2.7 U 2,7 U 2.7 U 2.8 U
SELENIUM MG/KG 0.11 U 0.11 U 0.11 U 0.12 U
THALLIUM MG/KG 0.16 UJ 0.15 UJ 0.23 U 0.18 U
VANADIUM MG/KG 13.2 10.7 21.5 11.7
2'INC MG/KG 13.0 17.6 23.2 14.7
VOLATILE ORGAMC COMPOUNDS
TOLUENE _G 12 U 12 U 11 U 12 U 11 U 11 U 11 U
_kCETONE UG/KG 13 U 12 U 11 U 10 U 11 U 11 U 12
METHYLENE CHLORIDE UG_G 12 U 12 U 11 U 10 U 11 U 11 U 11 U

1i1-DICHLOROETHENE UG/KG 12 U t 2 U 11 U 12 U 11 U 11 U 11 U
:_-BUTANONE UG)KG 12 U 12 U 11 U 12 U 11 U 11 U 11 U
TRICHLOROETHYLENE _G 27 12 U 11 U 12 U 1t U 11 U 11 U
5EMNOLATILE ORGANIC COMPOUNDS

_,z_.Bu_Pm'._'m I uC._G I I I 210 I J I 73o I u I I I 740 I u I I I 710 I u I I
TOTAL FUEL HYDROCARBONS(DIESEL AND GASOLINE}
TFHGASOLINE INC./KG I * I I O.lO5 I I o.136 I I I I o.o56 t u j I t o.oss I u I I
TOTAL_COVE_,,LE_ H_.A_ONS (.u,.,I
'rRPH lUnG I I I 20 I U I 20 t U I I I 20 I U I I I 2O I UJ I I

[a) A deOnltionof each cl_i validation flag (DVF) ti provided In Table B-I.
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Table B7-4

Site 7 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Station Identification

Item 07_DGMW71 07_DGMW72 07_DGMW91 07_DBMW70 07_DBMW43 07_DBMW10

Survey Location--Northing N548547.07 N548010.99 N548183.12 N549075.59 N548303.96 N547500.77
Survey Location--Easting E1548610.42 E1547856.91 E1547330.09 E1549267.95 E1549287.59 E1549124.37

Ground Surf. Elev.(ft above MSLa). 284.02 277.34 273.71 293.94 293.42 286.60
Measuring Pt. Elev.(ft above MSL_) 283.66 276.85 273.39 293.44 292.56 286.44

Measuring Point Location Top of Top of Top of Top of Top of Top of
sounding tube sounding tube sounding tube sounding tube sounding tube sounding tube

Type of Surface Completion Below ground Below ground Below ground Below ground Below ground Below ground

Casing Diameter and Material 4" Sch. 40 4" Sch. 40 4" Sch. 40 4" Sch. 40 4" Sch. 40 PVC 4" Sch. 40
PVC PVC PVC PVC PVC

Screen Diameter and Material 4" 20-slot SS c 4" 20-slot SS c 4" 20-slot SSc 4" 20-slot SS c 4" 20-slot SS c 4" 20-slot SS ©

Screen Interval (ft bgs b) 115-155 110-150 110-150 125-165 150-190 131-171

Length of Drop Pipe (ft bgs b) 153 147 147 163 188 168

Make and Model of Installed Pump Grundfos Grundfos Grundfos Grundfos Grundfos Grundfos
Rediflow 2 Rediflow 2 Rediflow 2 Rediflow 2 Rediflow 2 Rediflow 2

2" dia. subm. 2" dia. subm. 2" dia. subm. 2" dia. subm. 2" dia. subm. 2" dia. subm.

Date of Pumping Test (None) 19 Nov 92 5 Nov 92 11 Nov 92 (None) 5 Nov 92

Date of Water Quality Sampling 15 Dec 92 19 Nov 92 18 Dec 92 8 Dec 92 1 Dec 92 8 Dec 92

aMean sea level

bBelow ground surface
Css=Stainless Steel

10020939.SCO\g3\JD-5/1
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Table B7-5

Site 7 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RE Technical Memorandum

Hydraulic
Well Trans- Conduct- Storage

Identi- Type of Analysis mi_sivity ivity Coefficient Leakance
fication Test Method (ft'_/day) (fi/day) a Factor a

07_DGMW72 Pumping Theiss (1935): 320 8.1 NA NA
Recovery
Data

07_DBMW70 Slug Bouwer and 100 2.7 1E-05 NA
Rice (1976);
Bouwer

(1989;
Cooper-Jacob
(1946)

07_DGMW91 Slug Bouwer and 170 4.3 NA NA
Rice (1976);
Bouwer

(1989)

07_DGMW100 Slug Bouwer and 80 2.0 NA NA
Rice (1976);
Bouwer

(1989)

aNA=Not applicable
Source: Table F-2 (Appendix F)

10020945.$CO.93\SR-5/1



Table 37-6
Site 7 (GU- 3): Summary of Detected Chemicals In Groundwater Samples

MCA9 El Toro Phmm I RI Technical Memorandum

--°N'II I I o.1°:-' --.I°'-' °'-°ov.l°:--I I --8AMPLE NUMBER 81482328 84462400 $1462e46 S1452t)47 $145204a St45204.! $1462117
SCREEN INTERVAL (131-t7t) (131-171) (160-1tl0) (t26-t66) (tlS-1U) (1t0-1,1;0) (t10-150}

ANALYTE BY GROUP REO.CODE(b! REG.LL=VEL(c} UNnl DVF[i) DVF(.]
GENERAL CHEMISTRY
ALKALINITY AS GACO3 NA NA MG/t. 126 1'26 t32 209 200
CARBONATE NA NA MGR. .......
CYANIDE , NA IdA UG/L 3 U 3 U 3 U 3 U 3 U 5,5 B 3 U
BICARBONATE NA IdA MGA. 153 154 222 255 244
CHLORIDE 3 250 MG/L 185 267 217 241 192
SULFATE 3 250 MG/L - 144 319 t74 112 168

NITRATE_NITR_'E-N I 10 MG/L 9.27 9,37 14.9 17.1 15.4 14,3 17.7
;TOTAL DISSOLVED SOLIDS 3 500 MG/t. 880 1210 037 1120 913
METALS
'SILVER I 50 LIG/L 2.1 U 2.1 U 2.1 U 2.1 U 2.6 b 2.1 U 2.1 U
ALUMINUM 3 50 UG/L 31 U 31 U 34.2 b 31 U 31 UJ 31 U 31 LU
_RSENtC 2 50 UG/L 0.7 U 0.0 b 0,7 U 0.7 U 0.7 b 0.7 U 0.7 U
;L4.RIUM 2 2000 UC-_L 100 b 100 b 41.3 b 32.2 b 41.'1 b 51.1 b 34,3 la
_ERYLLIUM NA NA UGa. 0.64 b 0.64 b 0.5 UJ 0.5 U 0.S UJ OS U 1.1 UJ
,_ALCIUM NA NA UCdL 104000 104000 122000 181000 139000 t 36000 146000
._IZ)MIUM 2 5 UGA. 3 b 2.5 b 2.4 13 1.2 U 1.2 U 1.3 b 10.2
_OBALT NA NA UG/L 5.8 UJ 8 UJ 6.9 b 5.8 UJ 5.8 U 3.3 U g.S b
IRON 3 300 UG/L 28.8 U 26.1 U 9 b 73.9 b 12 U 24.1 U 61 b
I_ERCURY 2 2 UGA. 0.1 U 0.1 U 0.12 b 0.t U 0.1 U 0.1 U 0.1 U
:_OTASSIUM NA NA UG/L 2420 b 2570 b 3680 b 2540 b 2700 b 2250 b 2540 b
MAGNESIUM NA NA UG/L 32500 32900 33400 56100 35500 40300 41100
MANGANESE 3 50 UG_ 42.9 44.5 90.8 28.5 16 8.4 b 102
SODIUM NA INA UG/L 76400 77000 70100 82600 65100 88600 74800
_ICKEL NA NA UG/L 180 190 95.8 93.8 49.6 11.6 b 567
KNTIMONY NA IdA UG/L 16,6 b 16.6 b 12.1 U 18.4 b 12.1 U 16.1 b 22.3 b
SELENIUM 1 10 UGJ1. 11.2 b 10.8 b 20.0 b 33.3 17.0 h 5.4 J 10.9 U
_/ANADIUM NA IdA IUG/I. 15.5 b 14.3 b 10 b 11.8 b 15 b 15.8 b 11.3 b
rlNC 2 5000 !UC-,/L 3.3 J 2.2 LU 2.5 b 4.2 J 4.4 U 2.9 U 2.2 UJ
VOLATILE ORGANIC COMPOUNDS
[ETRACHLOROETHENE 2 5 UG/L 1 U 1 U 1 U 1 U I U 2 I 3

_ARBON TETRACHLORIDE I 0.5 LIG/L 0.6 J 0,0 J 0.3 J I 1 U 3 t 2

CHLOROFORM 2 100 UGh. 1 U 1 U 1 U I U I U 4 3
METHYLENE CHLORIDE 4 40 UG/t. I U I U 1 U 2 I U 1 U I U

Itl.DICHLOROETHENE IdA NA UC-,/L I U 1 U I U 1 U 0.7 d I U I U
rRICHLOROETHYLENE 2 5 UC-dL 1 U I U I U I U 23 120 D 48
tOTAL FUEL HYDROCAI_ON$ (DIESEL AND GASOLINE}
I'FHDIESEL I IdA I NA I UG/L I 250 I U r 2.60 I U I 250 I U ; 2660 I I 500 I U I 250 ] U I 250 J U
GROSS ALPHA AND BETA

::= I : I : I I I I I I I I I f 1', I t I I t
{a) A det_llon of each dire vll_lllon flag (DVF) is provided In Table B-1, (c) The given concentration rep_sents 1heCalifornia MCL,
Ih) Raguiatoly Codes am: the EPA i_lmiry MCL, the EPA seconda_ MCL, or the

I · Cillfo_ii MCL California DTSC Action Level, whichever is most stringent.
2 - EPA (_lmar/MCL
3 - EPA seoonde_/MCI.
4 · California DTSC Action Level

Sheet I of 1
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Table B7-7

Site 7 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Page I of 2

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs) b Analyte Units tration Level c Coded

07_DGMW72 (110-150) Nitrate/Nitrite-N mg/L 14.8 10 2

Total Dissolved Solids mg/L 1120 500 3

Carbon tetrachloride I.zg/L 3 0.5 2

Trichloroethylene pg/L 120 5 1

07_DBMW100 (0-0) Selenium /_g/L 11.2 10 2

Carbon tetrachloride #g/L 0.6 0.5 2

07_DBMW70 (125-165) Selenium #g/L 33.8 10 2

Chloride rng/L 267 250 3

Nitrate/Nitrite-N mg/L 17.1 10 2

Sulfate mg/L 319 250 3

Total Dissolved Solids mg/L 1210 500 3

Carbon tetrachloride #g/L 1 0.5 2

07_DGMW71 (0-0) Nitrate/Nitrite-N mg/L 15.4 10 2

Total Dissolved Solids mg/L 937 500 3

Selenium #g/L 17.8 10 2

Trichloroethylene #g/L 23 5 1

07_DGMW91 (110-150) Carbon tetrachloride ug/L 2 0.5 2

Trichloroethylene #g/L 48 5 1

Nitrate/Nitrite-N mg/L 17.7 10 2

Total Dissolved Solids mg/L 913 500 3

Cadmium #g/L 10.2 5 1

Manganese #g/L 102 50 3

10020B26,SCO\93\JD
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Table B7-7

Site 7 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Page 2 of 2

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs)b Analyte Units tration Levelc Coded

07_DBMW43 (150-190) Nitrate/Nitrite-N mg/L 14.8 10 2

Total Dissolved Solids mg/L 880 500 3

Manganese pg/L 90.8 50 3

Selenium pg/L 20.6 10 2

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
_Rlisted, the California DTSC action level was applied.

egulatory Code
1=EPA Primary MCL: Federally enforceable drinking water standard established for the health

effects of contaminants
2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Non-enforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

10020B26.SCO\93_JD



Appendix B8

Nature and Extent of Contamination:
Site 8 (OU-3) -- DRMO Storage Yard
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Appendix B8

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 8 (OU-3): DRMO STORAGE YARD

This discussion of Site 8 is supplemented by the figures and data tables listed below.

The figures begin on page B8-3, and the tables are grouped at the end of this

Appendix B8. Field headspace values for soils at this site are presented in Table BA1-8,

in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B8-1: (Site Map)
Figure B8-2: Geologic Cross Section

Table B8-1: Types of Samples and Chemical Analyses
Table B8-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B8-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B8-4: Well Construction Details

Table B8-5: Summary of Hydraulic Parameters
Table B8-6: Summary of Detected Chemicals in Groundwater Samples
Table B8-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B8.1 Site Description

The Defense Reutilization and Marketing Office (DRMO) Storage Yard, located on the

southwest corner of Marine Way and "R" Street, is a storage area for containerized

liquids and various scrap and salvage materials. The scrap materials include

mechanical and electrical components, and the liquids are of unknown origin. Two

primary areas have been identified at Site 8: the Old Salvage Yard (on the eastern

portion of the site), and the Storage Yard (on the western portion). The same activities

occurred at both yards. The Old Salvage Yard is now a gravel-topped pad elevated

several feet above the surrounding street culverts and is used as a parking lot for

Building 800; it appears that the parking lot is elevated as a result of paving over the

Old Salvage Yard. The Storage Yard is a fenced, unpaved lot located north of Building

360 and is still in use as a storage yard.

10020941.SC O\93\J D-5/4 B8-1



TM'CTO145 CLE-C01-01F145-B18-O001

In 1984, an estimated several gallons of PCB oil from a leaking electrical console was

spilled onto a small area in the Storage Yard (Brown and Caldwell, 1986).

Contaminated soils in the immediate vicinity of the spill were excavated to one foot

below grade. A hazardous waste contractor transported the excavated soil to an offsite

disposal facility. No other spills are documented at Site 8.

A review of site aerial photographs indicates refuse piles and staining in the Storage

Yard since 1952, with the refuse piles mostly in the central portion, and the heaviest

staining in the southeastern portion. Possible staining was also observed at the Old

Salvage Yard.

For sampling and analyzing surface and near-surface soil contamination, the site was

divided into four statistical strata (all in the Storage Yard):

· Stratum 1: Storage Yard, East Portion
· Stratum 2: Storage Yard, West Portion
· Stratum 3: Refuse Pile

· Stratum 4: PCB Spill Area

In the Old Salvage Yard, 25-foot borings were drilled into the pad to allow samples to be

collected beneath the surface of the former yard. Although strata were normally

established for the random allocation of surface and near-surface soil samples, the

25-foot borings were distributed randomly.

Figure B8-1 is the site map, showing the statistical stratum locations, and the individual

sampling and well locations.

B8.2 Suspected Waste Types and Contaminants

The nature and extent of potential contaminants include PCBs, fuels, solvents that may

have leaked from the scrap materials, and miscellaneous liquids of unknown

composition.

10020941.SCO\93\JD-5/4 B8-2
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B8.3 Field Investigation

The field investigation consisted of drilling and sampling one deep soil boring, three

groundwater monitoring wells, and four 25-foot soil borings, and collecting surface and

near-surface soil samples. Sampling was conducted in accordance with the SAP

Amendment, except that a surface soil sample associated with the 25-foot-deep boring

located in the former refuse pile was not collected. The sampling stations, depths of

sampling, and analyses requested are shown in Table B8-1.

B8.3.1 Surface Water and Sediment

Surface water and sediment samples were not collected at this site.

B8.3.2 Surface and Near-Surface Soils

There are a total of 13 surface sampling locations, with four sampling locations

at Stratum 1 and three sampling locations each at Strata 2, 3, and 4. Only

surface and near-surface soils from Stratum 3 plus the surface sample at the

deep boring (08_STDB) were tested for herbicides; the SAP Amendment called

for all surface and near-surface soils to be tested for herbicides. The samples

from Stratum 4 (the PCB Spill Area) were analyzed for VOCs, TRPH, TFH,

SVOCs, and metals in addition to the required PCB analysis.

B8.3.3 Vadose Zone Soils

Four 25-foot borings (08_25B203 through 08_25B206) were drilled; 08_25B203

was drilled in the refuse pile in the Storage Yard, and the remaining three

borings were drilled in the Old Salvage Yard. One deep boring, designated

08_DB202, was drilled to 94 feet below ground surface (bgs) at the east portion

of the Storage Yard.
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B8.3.4 Groundwater Monitoring Wells

Three wells were drilled: one upgradient well (08_UGMW29), and two

downgradient wells (08_DGMW73 and 08_DGMW74). The location of

08_DGMW74 was moved northeast from the location planned in the SAP

Amendment when the assumed groundwater flow was revised.

Aquifer tests were conducted at each well; slug tests were conducted at

08_UGMW29 and 08_DGMW73, and a pumping test was conducted at

08_DGMW74. After the aquifer tests (summarized in Subsection B8.7),

groundwater samples were collected at each well and analyzed.

B8.4 Surface Water and Sediments

Surface water and sediment samples were not collected at this site.

B8.S Surface and Near-Surface Soils

Detected contaminants in the surface and near-surface soils are primarily pesticides,

PCBs, and petroleum hydrocarbons. TCE was not detected in the surface or near-

surface soils.

B8.5.1 Description of Surface and Near-Surface Soil Samples

The surface soils are mapped as Sorrento loam 2 to 9 percent (Wachtell, 1978).

The Sorrento loam generally consists of well-drained loam from 0 to 12 inches in

depth overlying silty clay loam to 62 inches, below which lies sandy loam to

72 inches. The percolation rate ranges from 0.2 to 6.0 in./hr., and the available

water capacity rate ranges from 0.16 to 0.21 in./in. The soil is in Hydrologic

Group B, indicating moderate infiltration when the ground is saturated.

The surface and near-surface soils were sampled by four statistical strata:

· Stratum 1: 08_ST-1, 08_ST-2, 08_ST-3, and 08_STDB
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· Stratum 2: 08_GN-1, 08_GN-2, 08 GN-3
· Stratum 3: 08_RE-l, 08_RE-2, 08_T:iE-3
· Stratum 4: 08_PCB-I, 08_PCB-2, 08_PCB-3

There were 13 surface sampling stations with four stations at Stratum 1, and

three stations each at Strata 2, 3, and 4. The station identified as 08 STDB is

the surface sample associated with the deep boring. In addition, one upgradient

surface sample was collected at 08_UGS.

The surface and near-surface soils were analyzed for volatile organic compounds

(VOCs), semivolatile organic compounds (SVOCs), pesticides, PCBs, total

petroleum hydrocarbons (TRPH), total fuel hydrocarbons (TFH), and total metals;

samples at Stratum 3 and 08_STDB (surface) were also evaluated for herbicides.

Samples from Strata 1 and 2 and the upgradient location were originally planned

(in the SAP Amendment) to be analyzed for herbicides. Other samples were

tested even though the tests were not planned in the SAP Amendment; these

include samples from Stratum 4 (the PCB Spill Area) that were tested for VOCs,

TFH, SVOCs, TRPH, and total metals. Tests for TRPH and TFH were added to

the upgradient surface sample analyses during the field investigation. Sample

depths and analytes are summarized in Table B8-1, and sampling stations are

shown on Figure B8-1.

B8.5.2 Analytical Results and Soil Vapor Headspace Values

Surface soils and lithologic samples from the borings were evaluated in the field

for organic vapors using an HNu photo-ionization detector or a flame ionization

detector (OVA). The results of the field head space analyses are provided in

Attachment 1 to Appendix B.

Table B8-2 presents a summary of detected analytes for the surface and near-

surface soils. The analyses indicate the presence of metals, PCBs, petroleum

and fuel hydrocarbons, SVOCs, and Iow levels of VOCs in the surface and near-

surface soils. The analyses indicate that PCBs are present at the site outside of

the known PCB Spill Area (Stratum 4). Trichloroethylene (TCE) was not detected
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in the surface soils. Tetrachloroethylene (PCE) was detected in the surface soil

in one sample at the Refuse Pile (Stratum 3).

B8.5.2.1 Upgradient Area

In the upgradient surface sample, Iow levels of fuel and petroleum hydrocarbons

and metals were detected; the sample was not analyzed for VOCs, SVOCs, or

pesticides.

Fuel and petroleum hydrocarbons were detected in both the surface and 2-foot-

deep samples. Total recoverable petroleum hydrocarbons (TRPH) were detected

in the surface sample at 512 mg/kg, with TFH-diesel detected at 13.7 rog/kg.

Neither TRPH nor TFH-diesel was detected in the 2-foot-deep sample, but

TFH-gasoline was detected at 0.056 mg/kg. The TRPH value is not considered

high, and the TFH values are below California LUFT action levels.

In the upgradient samples, five metals (antimony, beryllium, mercury, silver, and

thallium) were not detected; the remaining seventeen metals were detected at

levels less than background.

Soil vapor headspace results on the soil samples were 1.4 and 4.0 ppmv at 0-

and 2-foot depths, respectively.

B8.5.2.2 Stratum I - East Portion of Storage Yard

Fuel and petroleum hydrocarbons, pesticides, and PCBs are present at

Stratum 1.

Fuel and petroleum hydrocarbons are present in the ground surface samples at

08_ST1,08_ST2 and 08_STDB, and in all samples at 08_ST3. TFH-diesel ranges

from 18 to 91.3 mg/kg and TFH-gasoline is present from 0.094 to 0.351 rog/kg.

TRPH was detected at concentrations of 86 to 7730 mg/kg; surface samples at

08_ST3 and 08_STDB have TRPH concentrations exceeding 1000 mg/kg. The

highest TFH and TRPH concentrations occur at the central portion of the stratum
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at 08_ST3 and 08_STDB; the concentrations are highest at the ground surface

and decrease with depth. Many of the TRPH and TFH-gasoline concentrations

at Stratum 1 exceed California LUFT action levels, and therefore petroleum

hydrocarbons are of concern at Stratum 1.

Six SVOCs are present at the zero-depth surface soils. Two VOCs are present in

the surface and near-surface soils: 2-hexanone (at 13 I_g/kg) and toluene (3 to

8 i_g/kg). Toluene values are below the CRDL and are therefore estimates.

Several pesticides and PCBs are present in the Stratum 1 surface soils and the

2-foot sample at 08_ST2. As shown in Table B8-2, twelve pesticides and three

PCB compounds were detected. Pesticide concentrations range from 2 to

170 pg/kg, and PCBconcentrations range from 122 to 1,060 I_g/kg. Thus, PCBs

are present outside of the PCB Spill Area (Stratum 4). The pesticide and PCB

concentrations are highest at the middle of the stratum at 08 ST3 and 08 STDB.

All of the metals except thallium were detected in the surface and near-surface

soils. The detected concentrations were below background levels for the

project, except for the sample concentrations of lead (1,520 mg/kg) and silver

(2 mg/kg) at the 08_ST3 surface. Similar to hydrocarbon and pesticides, the

metals exceeding background occur at the central portion of the stratum.

Headspace values ranged from zero to 2 ppmv for these soil samples. The high

concentrations of TFH and TRPH in the soil do not seem to correlate with the

headspace results.

Fuel and petroleum hydrocarbons, pesticides, and PCBs are present at

Stratum 1; these chemicals appear to be limited to the surface at 08 ST1, and

extend to at least 2 feet at 08_ST2 and to 4 feet at 08_ST3. The depth of

contamination at the deep boring is discussed further in Subsection B8.6. The

highest contamination levels generally occur at the central portion of the stratum,

at 08 ST3 and 08 STDB.
-- t
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B8.5.3.3 Stratum 2 - West Portion of Storage Yard

Fuel and petroleum hydrocarbons metals, VOCs, and SVOCs are also present in

Stratum 2. TFH-diesel concentrations range from 14.1 to 74.8 mg/kg and occur

in the zero-and 2-foot samples. TFH-gasoline ranges from 0.162 to 2.26 rog/kg,

and TRPH ranges from 678 mg/kg to 1,698 rog/kg in the surface samples. The

highest concentration of TRPH occurs at 08_GN3.

VOCs detected include 2-butanone (3 to 4 izg/kg, estimated) and toluene (6 to

8 pg/kg, estimated) in 08_GN2 and 08_GN3, and ethylbenzene (2 izg/kg,

estimated) and xylene (16 !zg/kg) in 08_GN1. 2-Butanone is a demonstrated

laboratory contaminant. The maximum detected concentration of 2-butanone in

the trip blanks was 33fig/L. One SVOC, benzyl butyl phthalate, was

encountered in 08_GN2 and 08_GN3from 140 i_g/kg to 260 fig/kg.

None of the values detected for metals exceeded the background values, and no

antimony, selenium, or silver was detected. Pesticides and PCBs were not

detected.

Headspace values in 08_GN1 and 08_GN3 were essentially nondetects. The

headspace reading at 08_GN2 at ground surface was 24 ppmv.

B8.5.3.4 Stratum 3 - Refuse Pile

Metals, PCBs, fuel and petroleum hydrocarbons, and SVOCs are present at this

stratum.

TFH-diesel ranges in concentration from 27.4 to 231.0 mg/kg and occurs in all of

the samples. TFH-gasoline ranges from 0.08 to 0.44 mg/kg, and TRPH ranges

from 891 to 1806 mg/kg; these analytes were detected in the surface samples

and at 08_RE1 at 2 feet below the surface (bgs). The highest concentration of

TRPH occurred at the ground surface in 08_RE2.
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VOCs detected were 2-butanone (2 to 4 I_g/kg,estimated), methylene chloride (2

to 66 izg/kg), PCE (4 pg/kg, estimated), and toluene (4 to 10 I_g/kg, estimated).

Methylene chloride is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks was 42pg/L. 2-Butanone is also a

demonstrated laboratory contaminant; its maximum detected concentration in

the trip blanks was 33 pg/L. PCE was detected only in the surface sample at

D8 RE2.

Eight SVOCs were detected; the highest concentrations were benzyl butyl

phthalate (2,300 pg/kg at 08_RE2 at 0 feet) bis(2-ethylhexyl)phthalate

(8,800 pg/kg at 08_RE2 at 0 feet), and di-n-butyl phthalate (1,400 pg/kg at

08_RE3at 0 feet).

Three PCBs were detected at the Refuse Pile, with concentrations ranging from

214 to 20,400 pg/kg; the highest concentrations of PCBs for Site 8 occurred in

sample 08_RE2at 0 feet. Herbicides were not detected.

Seven metal values exceeded the background values: antimony (3 to 11 mg/kg),

cadmium (0 to 108 mg/kg), chromium (3 to 113 mg/kg), lead (1 to 1,100 mg/kg),

mercury (0 to 15 mg/kg), silver (1 to 21 mg/kg), and zinc (14 to 1,510 mg/kg).

The highest concentrations of these metals occur at 08 RE2. In addition, valuest

for copper and iron were noticeably higher in 08_RE2 than at the other Site 8

locations.

Headspace values samples were below 1 ppmv; the values do not appear to

correlate with the concentrations of detected VOCs and SVOCs at the site,

The presence of metals, PCBs, petroleum hydrocarbons, and SVOCs are in

general accordance with the suspected contaminants of concern: The highest

concentrations of contaminants generally occur at 08_RE2,which is at the center

of the stratum.
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B8.5.3.5 Stratum 4 - PCB Spill Area

In addition to PCBs, metals, petroleum hydrocarbons and SVOCs were detected

at significant levels at this stratum.

TFH-diesel at Stratum 4 ranges in concentration from 14.9 to 1,060 mg/kg and

was detected in all of the surface samples plus the 2-foot sample at 08_PCB2.

TFH-gasoline ranges from 0.176 to 1.25 mg/kg, and TRPH ranges from 86 to

6,001 mg/kg; these analytes were detected in the surface samples and at

08_PCB2 and 08_PCB3 at 4 feet. The highest concentration of TRPH occurred

at the ground surface in 08_PCB1.

Acetone was the only VOC detected, at 11 tzg/kg in 08_PCB3 at 4 feet. Acetone

is a demonstrated laboratory contaminant; the maximum detected concentration

in the trip blanks is 37 pg/L. Three SVOCs were detected: benzyl butyl phthalate

(180 izg/kg at 08_PCB3 at 4 feet) bis(2-ethylhexyl)phthalate (230 to 440 I_g/kg),

and di-n-butyl phthalate (200 i_g/kg at 08_PCB3 at 0 feet).

Two PCBs (PCB 1254 and PCB 1260) were detected, with concentrations

ranging from 303 to 1,820 I_g/kg.

Except for beryllium, mercury, selenium, and thallium, all metals that were

analyzed were detected. Silver was the only metal that was detected at levels

above background, with concentrations ranging from 0.64 to 0.95 rog/kg in the

surface samples at 08_PCB1 and 08_PCB3. The remaining metals were

detected at levels below background.

Headspace values ranged from 0.5 to 7.0 ppmv; these values do not appear to

correlate with the concentrations of detected VOCs and SVOCs at the site.

The presence of metals, PCBs, petroleum hydrocarbons, and SVOCs are in

general accordance with the suspected contaminants of concern at this location.
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B8.6 Vadose Zone Soils

B8.6.1 Description of Subsurface Soil Samples

Four 25-foot borings were drilled: 08_25B203 in the Refuse Pile in the Storage

Yard (Stratum 3), and 08_25B204 through 08_25B206 in the Old Salvage Yard.

One deep boring, (08_DB202), was drilled to 94 feet bgs at Stratum 1 of the

Storage Yard. The three monitoring wells (08_UGMW29, 08_DGMW73, and

08_DBMW74) were also sampled during drilling. Sample depths and analytes

are summarized in Table B8-1, and boring locations are shown on Figure B8-1.

B8.6.2 Subsurface Geology

Subsurface soils encountered at the site consisted of Quaternary alluvium.

Sandy lean clay, silty sand, sandy silt, and poorly graded sand were the primary

materials encountered at the site. The sand was generally fine-grained, with

occasional gravel in the sand layers. The soils encountered were hetero-

geneous with generally discontinuous soil layering. Figure B8-2, Geologic Cross

Section, presents a generalized profile of the site geology. Detailed boring logs

in Appendix K.

B8.6.3 Analytical Results

The results of the laboratory analysis of the subsurface soils are presented in

Table B8-3, which includes soil samples from the 25-foot borings, the deep

boring, and the well borings.

The primary chemicals in the vadose zone soils are petroleum hydrocarbons.

Evidence of visible contamination, as well as headspace values greater than

10 ppmv, supports the analytical results for the soils. Small concentrations of

seven VOCs are present in the subsurface soils, but three of them were also

detected in rinsate samples and trip blanks.
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Hydrocarbons (TRPH, TFH). Petroleum hydrocarbons were detected in the

analyses for all soil borings except 08_25B206. TFH-diesel concentrations in the

subsurface soils range from 14.2 to 39.1 mg/kg, and TFH-gasoline concentra-

tions range from 0.059 to 2.4 mg/kg. TRPH concentrations range from 52 to

596 mg/kg.

Volatile Organic Compounds (VOCs). Seven VOCs are present in the

subsurface soils. Carbon disulfide (3 t_g/kg, estimated), chloroform (0.6 i_g/kg,

estimated) and methylene chloride (3 to 6 i_g/kg, estimated) were detected in

several samples, but these chemicals were also detected in various trip blanks

and rinsate samples from this site. Methylene chloride is a demonstrated

laboratory contaminant; the maximum detected concentration in the trip blanks

was 42/.zg/L. Three VOCs were detected only in 08_25B206, including 2-

butanone (7 i_g/kg, estimated), 2-hexanone (8 t_g/kg, estimated), and toluene (2

to 5 i_g/kg, estimated) (2-butanone is a demonstrated laboratory contaminant).

Acetone was detected in concentrations of 10 to 210 I_g/kg in soils at all of the

borings and wells except 08_25B205, 08_25B206, and 08_UGMW29 (the

upgradient well). Acetone is a demonstrated laboratory contaminant.

Semivolatile Organic Compounds (SVOCs). Two SVOCs were detected at the

site: benzyl butyl phthalate (250 to 400 I_g/kg, estimated) and bis(2-ethylhexyl)

phthalate (580 to 900 I_g/kg).

Pesticides and Polychlorinated Biphenyls (PCBs). One pesticide, endosulfan

sulfate, was detected, at 0.91 tJg/kg (estimated) at 25 feet in boring 08_25B206.

No other pesticides or PCBs were detected.

Metals. Metals concentrations are presented in Table B8-3.
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Total Organic Carbon (TOC). Total organic carbon (TOC) was detected at

concentrations ranging from 167 to 381 mg/kg in the soils at the screen interval

in the monitoring wells.

B8.6.4 Soil Vapor Headspace Concentrations

Soil vapor headspace concentrations are presented in Attachment 1, Field

Headspace Values. Moderate to high headspace concentrations were detected

using HNu and OVA meters; the HNu readings were often significantly higher

than the OVA readings. The headspace readings generally showed the trend of

subsurface contamination through the subsurface soils; however, the headspace

concentrations do not seem to correspond to the laboratory concentrations.

B8.7 Groundwater

B8.7.1 Site-Specific Hydrogeology

Groundwater was first observed in 08_DB202 and 08_DGMW74 at 92 feet bgs,

and in 08_DGMW73 at 94 feet bgs. Groundwater quality sampling of the wells in

February 1993 indicated potentiometric water levels at elevations 181.04, 175.18,

and 175.93 feet MSL in 08_UGMW29, 08_DGMW73, and 08_DG_MW74,

respectively. Information on the specific well construction, including screen

setting and surface elevations, is in Table B8-4, Well Construction Details.

A 4-hour pumping test was performed on 08_DGM74, during which water levels

were also monitored in 08_DGMW73. The water-quality sample from 08 DGM74

was collected during the pumping test; the water-quality samples from

08_DGMW73 and 08_UGMW29 were collected (with dedicated pumps) on 2

December 1992, and on 8 December 1992, respectively.

Estimated transmissivity and hydraulic conductivity, and a leakance factor, are

provided in Table B8-5, Summary of Hydraulic Parameters. No storage

coefficients could be calculated for this site. The average groundwater gradient

for Site 8 is approximately 0.009 feet per foot, or about 47.5 feet per mile, toward
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the west. Groundwater generally flows toward the northwest at an overall

gradient of approximately 0.08 ft/ft at the Station.

Using the 0.009 gradient, the lower hydraulic conductivity (0.18 fi/day) in Table

B8-5, and an assumed effective porosity of 0.3, the average linear velocity of

groundwater would be 0.005 feet/day. Using the higher hydraulic conductivity of

23.1 feet/day, (08_DGMW74), the average linear velocity would be 0.7 feet/day.

B8.7.2 Analytical Results

Groundwater quality samples were analyzed for the parameters shown in Table

B8-1. The analytical results are discussed by parameter below and are

summarized in Table B8-6.

General Chemistry. As discussed in Section 6, the groundwater facies change

dramatically across MCAS El Toro. This change in water quality is evident at

Site 8. Differences can be seen in alkalinity, bicarbonate, and chloride between

the upgradient well and the downgradient wells. Alkalinity and bicarbonate are

lowest at the upgradient well, and range from 132 to 447 mg/L and 161 to

545 mg/L, respectively. Chloride is highest at the upgradient well, and ranges

from 162 mg/L downgradient to 245 mg/L upgradient. Nitrate/nitrite

concentrations range from 12 mg/L (upgradient) to 15 mg/L (downgradient), and

TDS ranges from 804 to 942 mg/L.

Appendix A1 presents a more complete discussion of the general inorganic

chemistry of the regional groundwater underlying the site. It appears that Site 8

has had no impact on inorganic water quality of the regional groundwater.

Hydrocarbons (TRPH, TFH). Hydrocarbons Were not detected.

Volatile Organic Compounds (VOCs). Four VOCs were detected in the

downgradient wells at levels exceeding the groundwater quality standards: 1,1

dichloroethene (5 to 8 i_g/L), carbon tetrachloride (1 estimated to 6 pg/L),

tetrachloroethene (PCE) (8 i_g/L), and trichloroethylene (TCE) (100 to 140 izg/L).
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TCE was also detected in the upgradient well at a concentration of 20 I_g/L,

which also exceeds the drinking water standards.

Semivolatile Organic Compounds (SVOCs). No SVOCs were detected.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Pesticides,

PCBs, and herbicides were not detected.

Metals and Cyanide. Metal results are presented in Table B8-6. Total cyanide

was not detected.

B8.7.3 Comparison with Drinking Water Standards

A summary of detected contaminants at concentrations exceeding MCLs is

provided in Table B8-7. Four VOCs, and nitrate (as nitrogen), exceed drinking

water standards.

B8.8 Potential Contaminant Migration Pathways

The potential contaminant sources are spills or leaks of liquids, or leaks from

components and scrap materials that have been stored at the site. Site 8 is flat, and the

main route for contaminant transport is expected to be through groundwater movement.

Chemical leaks or spills may have occurred, and these materials may have infiltrated

down to the groundwater. The soil contamination appears to be migrating vertically

through the soil, and may be travelling horizontally in groundwater in permeable soil

layers.

B8.9 Summary and Conclusions

In summary, analyses of the surface and near-surface soils indicate the presence of

pesticides, PCBs, petroleum hydrocarbons, VOCs, SVOCs, and heavy metals. Analyses

of samples of the subsurface soils collected at Site 8 indicate the presence of petroleum
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hydrocarbons, VOCs, SVOCs, heavy metals, and one pesticide. PCE was detected in

one surface soil sample from the center of the Refuse Pile, but was not detected in the

subsurface soil samples. TCE and benzene have not been detected in the soils at

Site 21. Groundwater samples analyzed indicate that MCLs are exceeded by

concentrations of four VOCs (1,1 dichloroethene, carbon tetrachloride, PCE, and TCE),

one metal (manganese in the upgradient well), TDS, chloride, and nitrate/nitrite.

A comparison of the groundwater from Site 8 downgradient wells to the regional water

indicates the site may be a potential contributor of 1,1-dichloroethene (1,1-DCE) to the

groundwater. The data collected from the soils at Site 8 do not indicate the presence of

1,1-DCE. However, the groundwater samples collected downgradient of Site 8, from

08_DG MW73 and 08_DG MW74, contain concentration of 1,1-DCE higher than the

surrounding wells; 1,1-DCE may be a breakdown product of TCE and PCE.

Higher levels of TCE and PCE are found in the downgradient wells than in the

upgradient wells. The surface, near-surface, and vadose zone soils show detected

levels of pesticides, PCBs, and petroleum hydrocarbons. These contaminants have not

been found in the groundwater at this site. It does not appear that the soil

contamination detected at Site 8 is a potential contributor to VOC regional groundwater

contamination (OU-1).
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Table B8-1

Site 8 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 3

Groups of Anal_es Requested a

Station Sample Sample Peeti- Genl. Grmm
Location/ Identi- Identi- Depth Semi- cldea/ Herbi- Chain- Dioxina/ Alpha/
Stratum ficetion fication (ft) VOC,s VOCa PCBw cides TPH TFH Metals CN letry TOC Furans Beta

Surface Water and Sediments (Notump_.d)

Surface and Near-Surface Soils

Stratum 2 8 GN1 S1454113 0 X X X X X X
S14,54114 2 X X X X X X

Stratum 2 8 GN2 S1454541 ,0 X X X X X X
S1454542 2 X X X X X X
S1454543 4 X X X X X X

Stratum 2 8_GN3 S1454544 0 X X X X X X
S1454545 2 X X X X X X

Stratum 4 8 PCB1 S1454123 0 X X X X X X
S1454124 2 X X X X X X
S1454125 4 X X X X X X
S1454477b 4 X X X X X X

Stratum 4 8 PCB2 S1454126 0 X X X X X X
S1454127 2 X X X X X X
S1454128 4 X X X X X X

Stratum 4 8 PCB3 S1454129 0 X X X X X X
S1454130 2 X X X X X X
S1454478b 2 X X X X X X
S1454131 4 X X X X X X
S1454479D 4 X X X X X X

Stratum 3 8 RE1 S1454535 0 X X X X X X X
S1454536 2 X X X X X X X

Stratum 3 8_RE2 S1454538 0 X X X X X X X
S1454539 2 X X X X X X X
S1454540 4 X X X X X X X

Stratum3 8 RE3 S1454464 0 X X X X X X X
S1454465 2 _ X X X X X X X
S1454534 4 X X x X X X X

Stratum I 8 ST1 S1454116 0 X X X X X X
S1454117 2 X X X X X X

Stratum I 8 ST2 S1454119 0 X X X X X X
S1454120 2 X X X X X X

Stratum I 8 ST3 S1454450 0 X X X X X X
S1454451 2 X X X X X X
S1454452 4 X X X X X X

Stratum I 8 STDB S1454122 0 X X X X X X X

Upgradient 8_UGS S1454108 0 X X X
S1454109 2 X X X
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TM'CTO145 CLE-C01-01F145-B18-0001

Table B8-1
Site 8 (OU-3): Types of Samples and Chemical Analyses

MCAS El Toro Phase ! RI Technical Memorandum
Sheet 2 of 3

Groups of Anal_es Requested a
Station Sample Sample Pearl- Oenl. Grou

Location/ Identi- Identi- Depth Semi- cldeej Herbi- Chain- Dioxlna/ Alpha/
Stratum fication fication (fi) VOte VOCe PCBI cides TPH TFH Metale CN latry TOG Furane Beta

IVadose Zone Soils

Refuse Pile 6_25B-203 S1456118 5 X X X X X X
S1456119 10 X X X X X X
S1456120 15 X X X X X X
S1456121 20 X X X X X X
S1456122 25 X X X X X X
S1457063b 25 X X X X X X

Old Salvage 8_25B-204 S1456123 5 X X X X X X
Yard S1456124 10 X X X X X X

S1457024b 10 X X X X X X
S1456125 15 X X X X X X
S1456126 20 X X X X X X
S1456127 25 X X X X X X

Old Salvage B_25B-205 S1456128 5 X X X X X X
Yard S1456129 10 X X X X X X

S1456130 15 X X X X X X
S1457026b 15 X X X X X X
S1456143 20 X X X X X X
S1456144 25 X X X X X X

Old Salvage 8_25B-206 S1457027 5 X X X X X X
Yard S1457028 10 X X X X X X

S1457029 15 X X X X X X
S1457032b 15 X X X X X X
S1457030 20 X X X X X X
S1457031 25 X X X X X X

StratumI 8_DB202 S1456135 5 X X X X X X
iS1456136 10 X X X X X X
iS1456140b 10 X X X X X X
$1456137 15 X X X X X X
S1456138 20 X X X X X X
S1456139 25 X X X X X X
S1457057 45 X X X X X X
S1457058 55 X X X X X X
S1457059 75 X X X X X X
S1456141 85 X X X X X X
S1456142 95 X X X X X X

Downgradient 8_DGMW73 S1456145 60 X X X X X X
S1457049b 60 X X X X X X
S1456132 110 X X

Downgradient 8_DGMW74 S1456133 80 X X X X X X
S1457067b 80 X X X X X X
S1456146 100 X X
S1457068b 100 X X

Upgradient 8_UGMW29 S1456395 78 X X X X X X
S1456396116 X X
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TM'CTO145 CLE-C01-01F145-B18-0001

Table B8-1

Site 8 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet 3 of 3

Groups of Analytes Requested a

Station Sample Sample Pearl- Qenl. Gross
Location/ Identl- Iclenti- Depth Semi- cidN/ Herbi- Chain- Dioxins/ Alpha/
Stratum fication fimltion (ft) VOCa VOCa PCBa cides TPH TFH Metal,, CN letry TOC Furana Beta

Groundwater

Downgradient 8_DGIVlW73 S1452055 90-130 X X X X X X X X X

Downgradient 8_DGMW74 S1452056 90-130 X X X X X X X X X

Upgradient 8_UGMW29 S1452061 95-135 X X X X X X X X

a VOCs= VolatileOrganicCompounds;Semi-VOCs= SemivolatileOrganicCompounds;
PCBs = Polychlorinated Biphenyls; TPH = Total Recoverable Petroleum Hydrocarbons;
TFH = Total Fuel Hydrocarbons; CN = Total Cyanide; TOC = Total Organic Carbon.

b Duplicate
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Table 98-2

Site 8 (OU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Surface SoX

MCAB El Toro Phmm I RI TeChnical Memorandum

$TA'nON ID il" ON1 DVF('] ["t GN1 . GN2 . GN2 DVF(,) . ON2 . ON3 DVF_., . GN3 O,_PCB,

8AMPLE NUMBER 8t-4_11tt3 8t'4341t4 8t-4l;48,1t 8t-4S4M2 8t'4S4S43 $t'464844 81-4iN54S S1,1S4t23
SAMPLEDEPTH(FT.BOS) (0) 42) (0) (2) (4) (0) (2) (0)

ANALYll; BY GROUP uNrr8 DVF(a) DVF(I) DVF(a) DVF(a) DVF(a)
METALS
SILVER MC-_KG 0.44 U 0.45 ,U 0.45 U 0.44 U 0.43 U 0.44 U 0.48 U 0.95 b
lINC MG/KG 41,6 26 40,7 23.6 17.4 39,2 33.5 101
I,LUMINUM MG_G 7470 5580 8850 5290 3250 6150 7020 6040
_RSENIG MC-,/KG 3 1.3 b 3.1 1.1 b 1.1 b 3.2 1.2 b 3.0
3ARIUM MG/KG 55.9 86.2 83.5 91.8 62.5 66.9 113 94
3ERYLLIUM MG/KG 0.43 U 0.3 U 0.11 UJ 0.11 UJ 0.1 UJ 0.12 J 0.1a J 0.53 U
:ALCIUM MC.JKG 6560 6210 949(I 6470 5170 7450 3320 5720
._M:)MIUM MG/KG I J 0.61 J 0.92 b 0.68 b 0.42 b 0.88 b 1.1 b 6.1
_,OBALT MG/KG 5.9 U 4.1 U 3.6 b 2.0 b 2.4 b 4.4 b 4.3 b 4.3 b
._HROMIUM MGIKQ 9.8 0.1 8.3 3.3 3.5 0.3 7.6 53.9
,_OPPER MG,'KG 15 4.6 b 12.9 3,1 b 2.0 b 11.6 5.3 b 33.6
'RON _KQ 15500 8540 13000 7570 5260 12900 10300 13600
_ERCURY MGJKG 0.03 U 0.03 U 0.04 0 0.03 U 0.03 U 0.12 0.03 U 0.07 U
=OTASSIUM MGdKQ 026 b 2110 1240 2040 1440 861 b 2590 1140
MAGNESIUM MG_(G 4110 3450 3940 3200 2250 3610 4290 3230
IAANGANESE MG_KG 233 159 278 173 124 257 215 211
SODIUM MG/KG 200 b 226 b 267 b 218 b 190 b 246 b 256 b 293 b
',lICK.EL MC/KG 10.3 4.1 b 9.2 2.7 b 1.7 b 8.8 6.4 b 8.9
.F_.AD MG/KG 3.2 0.97 4 1.2 0.93 4.1 1.6 122
M_ITIMONY MG,'KG 2.5 UJ 2.0 UJ 2.6 U 2.0 U 2.5 U 2.5 U 2.7 U 2.5 U
SELENIUM MG/KG 0.1 U 0.11 U 0.11 U 0.11 U 0.1 U 0.1 U 0.11 U 0.1 UJ
THALLIUM MG,_G 0.15 UJ 0.15 UJ 0.23 b 0.15 b 0.14 U 0.17 b 0.26 b 0.14 UJ
VANADIUM MGdKG 30.6 20.5 24.9 10.4 12.9 21.7 25.1 20.3
VOLATILE ORGANIC COMPOUNDS
.=THYLBENZENE UC,_KQ 2 J 11 U 10 U 11 U 10 U 10 U 10 U 10 U
rOLUENE UG_KG 0 J 11 U 10 U 11 U 10 U 0 J 10 U 10 U
rETRACHLOROETHENE UG/KG 10 U 11 U 10 U 11 U 10 U 10 U 10 U 10 U
KYLENE(TOTAL) UC-dKG la 11 U 10 u 11 U 10 U 10 U 10 U 10 U
:I4-1EXANONE UCdKG 10 U 11 U 10 U 11 U 10 U 10 U 10 U 10 U
,LCETONE UG/KG 10 U 11 U 10 U 11 U 10 U 10 U 10 U 15 U
14ETHYLENECHLORIDE UC.dKQ 16 U 11 U 13 U 15 U 10 U 12 U 10 U 15 U
2..BUTANONE UG/KG 10 U 11 U 4 J 4 J 3 J 3 J 3 J 10 U
5E&m,_DLAT/LEORGANIC cOMPOUNDS

01S{2-ETHYLHEXYL)pHTHALATE UG/KG 1400 U 710 U 690 U 710 U 690 U 0g{) U 680 U 440 J
=YRENE UG/KG 1400 U 710 U 690 U 710 U 690 U 690 U 080 U 670 U
_IMETHYI- PHTHALATE UC_KQ 1400 U 710 U 090 U 710 U 690 U 090 U 000 U 070 U
3ENZO(GHI)PERYLENE UG/KQ 1400 U 710 U 690 U 710 U 690 U 690 U 080 U 870 U
INDENO(1,2,3-.CD)PYRENE UC.dKG 1400 U 71O U 690 U 710 U 090 U 690 U 980 U 670 U
;LUORANTHENE UC-dKG 1400 U 719 U 090 U 710 U d_90 U 690 U 68o U 070 u
_!..IRYSENE UG/KG 1400 U 71O U 090 U 710 U 690 U 690 U 680 U 870 U
0ENZO,[A)PYRENE UG,/KG 14a0 U 71O U 090 U 710 U 690 U 690 U 680 U 670 U
_IEXACHLOROETHANE UG,/KG 1400 U 710 U 090 U 71O U 690 U 690 U 680 U 670 U
34-N.-BUTYLPHTHALATE UG,'KG 1400 U 710 U 6go U 710 U 690 U 690 U 660 U 670 U
BENZYLBUTYl. pH rHALATE UG,,_KG 1400 U 710 U 150 J 710 U 140 J 260 J 080 U 670 U
PESTICIDESAND PCBS
ENDOSULFAN SULFATE UG/KG 17.1 U 3.54 U 34.4 U 3.54 U 3.43 U 34.4 U 3.42 U 12 J
r_CEI-1260 UG/I(G 171 U 35.4 U 344 U 35.4 U 34.3 U 344 U 34.2 U 33.3 UJ
_CB-1254 UCd'KG 171 U 35.4 U 344 U 35.4 U 34.3 U 344 U 34.2 U 33.3 UJ
_CB-1248 UG/KG 171 U 35.4 U 344 U 35.4 U 34.3 U 344 U 34.2 U 33.3 UJ
0HC-ALPHA UG/KG 8.8 U 1.83 U 17.7 U 1.82 U 1.70 U 17.7 U 1.76 U 1.71 UJ
ENDOSUI-FANII UG/KG 17.1 U 3.54 U 34.4 U 3.54 U 3.43 U 34.4 U 3.42 U 60 D

(,4'-DDT UG/KG 17.1 U 3.54 U 34.4 U 3.54 U 3.43 U 34.4 U 3.42 U 33.2 J
_LPHA-CHLORDANE L/G/KG 8.8 U 1.83 U 17.7 U 1.82 U 1.76 U 17.7 U 1.76 U 10.2 J
GAMMA-CHLORDANE UG/'KG 8.8 U 1.83 U 17.7 U 1.82 U 1.78 U 17.7 U 1.76 U 2.94 J
ENDRIN KETONE UG/KG 17.1 U 3.54 U 34.4 U 3.54 U 3.43 U 34.4 U 3.42 U 10.1 J
DIELDRIN UC_G 17.1 U 3.54 U 34.4 U 3.54 U 3.43 U 34.4 U 3.42 U 23.6 J
ENDRIN UG/KG 17.1 U 3.54 U 34.4 U 3.54 U 3.43 U 34.4 U 3.42 U 3.33 UJ
METHOXYCHLOR UG/I(G M U 18.3 U 177 U 13.2 U 17.8 U 177 U 17.8 U 4.20 J

(r4'.DDD UG/KG 17.1 U 3.54 U 34.4 U 3.54 U 3.43 U 34.4 U 3.42 U 122 D
(,4'-DDE UG/KG 17.1 U 3.54 U 34.4 U 354 U 3.43 U 34.4 U 3.42 U 44.3 J
!NDRIN ALDEHYDE UG/KG 17.1 U 3.54 U 34.4 U 3.54 U 3.43 U 34.4 U 3.42 U 369 J

ENDOSULFAN I UG/KG 8.8 U 1.83 U 17.7 U 1.82 U 1.76 U 17.7 U 1.70 U 7.5 J
TOTAL FUEL HYDROCAPJ3ONS(DIESEL AND GASOLINE)

TFHDIESEL MC-,/KG 174.8 I ITFHGASOLINE MG/KG [ 0102117'7 I 14'100_, [ u I I 20'7 113 U 14.20.054 I U I 1060o0,2u 0.2311Io s' lu 1.2,12.26
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPf_
TRPH IMc'/Ko I 670 I I 2O I U I .O7 I r 2° I u I 20 I u I 1099 I I 20 I u I e001 I
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Table B8-2
Site II (OU- 3): _unmmry of Detected Chemicals In Sedlmente and SUl'face/Nem'-Surflce Soft

M(A8 El Toro Phmm I RI TeChnical Menloilndum

DVF_,) DVF_,) 00 PCB1 DVF{,) DVF{,) DVFI') ,_PCB2 DVF_,} tMLPC'3[ DVF(,} ,_PCB3 {]

STATION ID U_PCB1 MI_PC81 814844, ,_PCB2 ,_PCB,IL4JIIPt.E NUMBER $tU4t24 $t41NI120 $14841ZS 81U4127 $1484t211

8AMPLE DEPTH(FT. BGS) (2l ¢4) 14l St4S4120 $14.S4t_(0) {2) (2)(4) (o)ANALYll[ BY OROUP UNITS DVF{t)
METAL.S
SILVER MG/KG 0.45 U 0.43 U 0.43 U 0.44 U 0.45 U 044 U 0.64 b 0.46 U
ZINC MG/KG 23.0 13.3 12.0 07 24,5 16.3 81.1 28.3
ALUMINUM MGA(G 5230 3650 2640 7020 4800 3220 7000 7860
ARSENIC MG/KG 0.1HI b 0.64 J 0.78 b 4.2 1.2 b 0.65 J 2.6 1.2 b
BARIUM MG/KG 73.0 55.0 56.3 86 75.7 47.2 84.3 05.1
BERYLLIUM MCiJ_G 0.5 U 0.43 U 0.44 U 0.42 u 0.51 U 0.33 U 0.34 U 0.55 U
P.ALCIUM MGA(G 2290 4080 3330 7310 2450 3050 9000 2780
CADMIUM MG_G 0.82 b 0.25 U 0.4 b 1.0 0.60 b 0.48 b 6.8 0.71 0
COBALT MG/KG 3.8 b t.9 b 1.2 b 5.8 b 2.5 b 1.8 b 5.5 b 4 b
CHROMIUM MG/KG 0.0 3.9 3.4 13.8 5.4 3.8 16 8
COPPER MG/KG 4.3 b 2.5 b 2.3 b 18.2 4.7 0 3.0 b 22.3 5.3 b
iRON MG/I(G 7550 5010 3960 17100 7450 4760 15300 10100
MERCURY MG/KG 0.03 U 0.03 U 0.03 U o.oe U 0.04 U 0.04 U 0.00 U 0.04 U
POTASSIUM MG/KG 1770 070 b 887 b 1220 1710 1160 1190 2070
MAGNESIUM MG/KG 2840 1730 1530 4260 2840 1900 3790 3650
MANGANESE MG/KG 142 03.3 87.0 273 144 99.li 297 163
SODIUM MG/KG 238 0 133 b 164 b 243 0 227 b IM 0 309 b 287 b
NICKEL I/IG/KG 5.8 b 1,8 b 2,2 b 11.7 5.6 U 2,5 b 12 7 U
LEAD 'MG/KG 1 0.07 0.70 246 4.1 5.7 56.1 1.2
ANTIMONY 14G/KG 2.8 U 2.8 U 2.5 U 2.5 U 2.8 U 2.5 U 2.8 b 2.6 U
SELENIUM MG,'KG 0.11 UJ 0.1 UJ 0.1 UJ 0.11 UJ 0.11 UJ O.1 UJ 0.1 UJ 0.11 UJ
THALUUM ktG/KG 0.13 UiJ 0.14 UJ 0.14 UJ 0.t5 UJ 0.15 UJ 0.15 UJ 0.15 UJ 0.15 -UJ
VANADIUM MG,'KG 18.2 12.5 10.1 b 24 16.9 11 24 24.8
VO/..A'IN.EORQAMC COMPOUNDS
ETHYLBENZENE UGJI(G 11 U 10 U 10 U 10 U 11 U 10 U 10 U 11 U
TOLUENE UG/KG 11 U 10 U 10 U 10 U 11 U 10 U 10 U 11 U
TETRACHLOROETHENE UG)KG 11 U 10 U 10 U 10 U 11 U 10 U 10 U 11 U
XYI..ENE{TOTAL) UG/KG 11 U 10 U 10 U 10 U 11 U 10 U 10 U 11 U
2-HEXANONE UG/KG 11 U 10 U' 10 U 10 U 11 U 10 U 10 U 11 U
_.CETONE UG,_G 10 U 10 U 17 U 10 U 41 U 10 U 10 U 18 U
IdETHYLENECHLORIDE UG/KG 11 U 10 U 10 U 10 U 11 U 10 U 10 U 11 U
I-BUTANONE UG/KG 11 U 10 U 10 U 10 U 11 U 10 U 10 U tl U

$E81VO/.A ??LEOt_GAN/C COMPOUNDS

BIS{2-_EXYL) PHTHAL.ATE !.._/KG 700 U 680 U 670 U 680 U 710 U 680 U 230 J 710 U
PYRENE UG/KG 700 U 680 U 670 U 680 U 710 U 680 U 080 U 710 U
DIIdE'n.IYL PHTHALATE UG/KG 700 U 6(10 U 670 U 680 U 710 U 680 U 680 U 710 U
BENZO{GHI)PERYLENE UG/t(G 700 U 680 U 670 U 680 U 710 U 680 U 880 U 710 U
INDENO{1,2,3-CD)PYRENE UG/KG 700 U 680 U 670 U 680 U 710 U 680 U 680 U 710 U
FLUORANTHENE UG/'KG 700 U 680 U 670 U 600 U 710 U 680 U 680 U 710 U
CHRYSENIE /G/KG 700 U 680 U 670 U 680 U 710 U 680 U 680 U 710 U
BENZO(A)PYRENE UG/KG 700 U 680 U 670 U 680 U 710 U 680 U 680 U 710 U
HEXACHLOROETHANE UG/KG 700 U 680 U 670 U 680 U 710 U 680 U 080 U 710 U
DI-N-BUTYI. PHTHALATE UG/KG 700 U 680 U 670 U 680 U 710 U 680 U 200 J 710 U
BENZYLBUTYL PHTHALATE _/KG 700 U 680 U 070 U 680 U 710 U 680 U 680 U 710 U
PEST/CtDES AND PC*Bs
ENDOSULFAN SULFATE UG/KG 3.52 IAI 3.38 UJ 3.36 UJ 1.77 J 3.53 UJ 3.41 UJ 33.6 UJ 3.53 UJ
PCB-12_0 UG/KG 35.2 UJ 33.8 UJ 33.6 UJ 489 J 36.3 UJ 34.1 UJ 336 UJ 35.3 UJ
PCB-1254 UG/KG 38.2 UJ 33.0 UJ 33.6 UJ 516 J 35.3 UJ 34.1 UJ 3020 J 35.3 LJJ
PCB-1240 UCdKG 35.2 UJ 33.8 UJ 33.6 UJ 33.9 UJ 35.3 UJ 34,1 UJ 336 UJ 35.3 UJ
BHC-ALPHA UG/KG 1.81 UJ 1.74 UJ 1.73 UJ 1.75 UJ 1.32 UJ 1.76 UJ 17.3 UJ 1.32 UJ
ENDOSUt.FAN Il UG/KG 3.52 UJ 3.38 UJ 3.36 UJ 18.1 J 3.53 UJ 3.41 UJ 45.8 J 3.53 UJ
4,4'-DOT UG/KG 3.52 UJ 3.38 UJ 3.36 UJ 11.1 J 3.53 UJ 0.672 J 20.1 J 3.53 IJJ
ALPHA-CHLORDANE UG/KG 1.81 UJ 1.74 UJ 1.73 UJ 1.75 UJ 1.02 UJ 1.76 UJ 17.3 UJ 1.02 UJ
GAMMA-CHLORDANE UG/KG 1.01 UJ 1.74 UJ 1.73 UJ 0.729 J 1.82 UJ 1.76 UJ 10.4 J 1.82 UJ
ENDRIN KETONE UC-,/KG 3.52 UJ 3.38 UJ 3.36 UJ 1.58 J 3.53 UJ 3.41 UJ 33.6 UJ 3.53 UJ
)IELDRIN UG/KG 3.52 UJ 3.38 UJ 3.36 UJ 4.52 J 3.53 UJ 3.41 UJ 102 J 3.53 UJ

ENDRIN IJG/KG 3.52 UJ 3.38 UJ 3.341 UJ 3.39 UJ 3.53 UJ 3.41 UJ 33.0 UJ 3.53 UJ
METHOXYCHLOR UC-w_G 10.1 UJ 17.4 UJ 17.3 UJ 17.5 UJ 18.2 UJ 17.6 UJ 173 UJ 18.2 UJ
4_4'-DDD UG/KQ 3.52 UJ 3.38 UJ 3.36 UJ 66.2 J 3.53 UJ 3.41 UJ 06.B J 3.53 UJ
4,4'-DDE UCdKG 3.52 UJ 3.38 UJ 3.36 UJ 14.8 J 3.53 UJ 3.41 UJ 33.8 UJ 3.53 UJ
ENORINALDEHYDE UG/KG 3.52 UJ 3.38 UJ 3.36 UJ 11.6 J 3.53 UJ 3.41 UJ 189 J 3.53 UJ
ENOOSULFAN I UG/KG 1.81 UJ 1,74 UJ 1.73 UJ 1.75 UJ 1.02 UJ 1.76 UJ 63.5 J 1.82 UJ

TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE}

T,o,Es L t o11331ul1201ul1271u11831 114.,I 112,1 1,,0 I 11351'IF, GASOLINE MG/KG 0.053 U 0.052 U 0.051 U 0.262 0.054 U 0.052 U 0.176 0.054 U
_OrALm_covE_w.e_ HYZ)m_.4_OA_FRF_
-,-.,.. IM_G I 2o I u I 2o I u ) 2o I u I 50. I I _ I u I 330 I I 1_ I I _ r u
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Table 38-2
Site 8 (OU- 3): Summary of Detected Chemical, in Sediments and Surface/Near-SurfaGe Soil

MCAS El Tofo Phlu I RI Tlclmical MM.omndum

8AMPLE NUMBER 8t46,4470 81494131 31,114479 $1'4.M$_ $1-4.64331 3i'49U3i 31-4M339 31_

SAMPLE DFJPTH(FT.BGS) (2) (4) (4) (o) (2) (0) (z) (4)ANALY'II_ BY GROUp UNIT8 DVF(a) DVF(a) DVF(a) DVF(a)
METAL8

SILVER MCdKG 0.46 U 0.44 U 0.44 U 1.1 b 0.43 U 21.4 0.44 U 0.56 U
ZINC MC.dKG 29.{) 20.1 20.5 238 29,5 1510 19.4 92.3
ALUMINUM MG/t<G 9950 3150 5410 6670 6190 8140 3970 29800
ARSENIC IVlG/KG 2 b 0.O b 1.3 b 4.1 2.1 7.9 1.4 b 5.3
BARIUM MG/KG 146 74.9 70.6 69.4 107 255 52.6 267
BERYLLIUM MC-,/KG 0.49 U 0.45 U 0.37 U 0.33 b 0.2.1 b 0.28 J 0.1 UJ 0.92 J
CALCIUM MG/KG 29(_ 2050 2140 4070 5810 8630 1760 33700
CADMrUM MC-dKG 0.6{I b 0.94 b 0.56 b 22.3 0.66 U 108 0.73 b 2.4
COBALT MG/KG 2.9 b 2.9 b 2.7 b 6 U 2.7 b 12.7 1.4 b 10.6 b
CHROMIUM MG,/KG 9.3 3.7 5.3 30.6 9.2 113 4.4 23.3
COPPER MG,/KG 5.6 3.5 b 4 b 50.4 4.3 b 213 2.9 b 15.2
IRON MG,/KG 11000 ,f040 7060 15300 9350 39300 5640 31100
MERCURY MG,/KG 0.04 U 0.03 U 0.04 U 0.82 0.03 U 15.1 0.19 0.04 b
POTASSIUM MG,/KG 2190 1250 1620 1920 b 2490 1340 1270 6360
MAGNESIUM _G 3930 1930 2470 3430 3680 3790 21OO 15900
MANGANESE MG,,'KG 175 123 121 214 177 401 98.4 429
SODIUM MG/KG 241 b 213 b 156 b 212 b 103 b 472 b 178 b 473 b
NICKEL MG,/KG 6.6 U 3 U 2.3 U 15.9 4.4 b 70.3 2 b 13.2
LEAD MG,/KG 1.6 2.1 1.4 121 6.4 1100 4.3 4
ANTIMONY MG/KG 2.6 U 2.5 U 2.5 U 5 b 2.6 U 11.1 b 2.6 U 3.3 b
SELENIUM IVlQ,JKG 0.11 UJ 0.1 UJ 0.1 UJ 0.1 U 0.11 U 0,16 b 0,1 U 0,13 U
THALLIUM MC-,/KG 0.15 UJ 0.15 UJ 0.15 UJ 0.14 UJ 0,15 LU 0.15 b 0.17 b 0.51 b
VANADIUM MG/KG 27.6 11.6 17 22.8 21.7 29 14 76.2
VOL4 T/LE ORGANIC COMPOUNDS
ETHYLBENZENE I.JC_KG 11 U 10 U 10 U 10 U 11 U 10 U 10 U 12 U
TOLUENE LIG/KG 11 U 10 U 10 U 10 J 11 U 4 J 10 U 12 U
TETRACHLOROETHENE UG/KG 11 U 10 U 10 U 10 U 11 U 4 J 10 U 12 U
XYL.ENE (TOTAL) UG/KG 11 U 10 U 19 U 10 U 11 U 10 U 10 U 12 U
2-HEXANONE UG,/KG 11 U 10 U 10 U 10 U 11 U 10 U 10 U 12 U
ACETONE UG/KG 21 U 24 U 11 16 U 11 U 10 U 10 U 15 U
METHYLENE CHLORIDE UG/KG 11 U 10 U 10 U 15 U tl U 66 2 J 16 U
2-BUTANONE UG/KG 11 U 10 U 10 U 10 U 11 U 10 U 10 U 4 J
SEMIVOLATILE ORGANIC COMPOUNDS

BI8(2-ETHYLHEXYL)PHTHALATE UGA(G 710 U 680 U 690 U 420 J 700 U MOO 690 U 810 U
PYRENE UG/KG 710 U 680 U 690 U 1400 U 7OO U 230 J 690 U 810 U
DIMETHYL PHTHALATE UG/KG 710 U 680 U 690 U 14OO U 7OO U 330 J 690 U 610 U

BENZO{GHI)PERYLENE UGIKG 710 U 680 U 090 U 14OO U 700 U 680 U 690 U 810 U
INDENO(I,2f3-CD)PYRENE UGtKG 710 U 680 U 690 U 14OO U 700 U 680 U 690 U 310 U
FLUORANTHENE UGIKG 710 U 680 U 690 U 14OO U 7OO U 160 J 690 U 810 U
CHRYSENE UG/KG 710 U 680 U 090 U 14OO U 7OO U 160 J 690 U 810 U
BENZO(A)PYRENE UG/KG 710 U 680 U 690 U 14OO U 7OO U 680 U 690 U 810 U
HEXACHLOROETHANE UG/KG 710 U 680 U 000 U 14OO U 7OO U 140 J 690 U 810 U
DI-N.SUTYL PHTHALATE UGA(G 710 U 680 U 690 U 14OO U 700 U 470 J 690 U 810 U
SENZYL BUTYL PHTHALATE UG_KG 710 U 680 U 180 J 14OO U 700 U 1900 690 U 190 J
PESTN:/DES AND PCB.I
ENOOSULFAN SULFATE UQ/KG 3.54 UJ 3,4 LJJ 3.42 UJ 33.6 U 3.48 U 342 U 3.46 U 404 U
PCB-12O0 UG/KG 36,4 UJ 34 UJ 34.2 UJ 338 U 34.0 U 3420 U 34.6 U 214
PCB-1264 UC-:-:-:-:-:-:-:-:-_KG 33.4 UJ 34 UJ 303 J 4690 34,3 U 204OO 34.6 U 397
PC8-1243 UG/KG 33.4 UJ 34 UJ 34.2 UJ 338 U 34,3 U 178OO 34.6 U 244
BHC-ALPHA UG/KG 1.82 UJ 1.75 UJ 1.76 UJ 17.4 U 3.57 176 U 1.73 U 2.08 U
_NOOSULFAN II UG/KG 3.54 UJ 3.4 UJ 4.55 J 49.7 3.48 U 342 U 3.46 U 4.04 U

4,4'.DDT UC-dKG 3.54 UJ 3.4 UJ 3.7 J 51.4 62.3 127 3.46 U 4.04 U
ALPHA-CHLORDANE UG_KG 1.82 UJ 1,75 UJ 1.70 UJ 17.4 U 2.43 453 1.78 U 2.OO U
GAMMA-CHLORDANE UCdKG t .82 UJ t .75 UJ t.04 J 19.1 1.79 U 75.8 1.73 U 1.28
ENDRIN KETONE UGdKG 3,54 UJ 3.4 UJ 3.42 UJ 33.3 U 3.43 U 342 U 3.46 U 4.04 U
DIELDRIN UC-JKG 3.54 UJ 3.4 UJ 10.2 J 33.8 U 3.31 336 3.46 U 12.6
ENORIN UG,'KG 3.54 UJ 3.4 UJ 3.42 UJ 216 0.304 342 U 3.46 U 4.04 U
METHOXYCHLOR UGFKG 16.2 UJ 17.5 UJ 17.6 UJ 174 U 17.9 U 1760 U 17.6 U 20.8 U
4r4'-DDD UG/KG 3.54 UJ 3.4 UJ 5.12 J 33.3 U 11,8 342 U 3.46 U 4.04 U
4r4'-DDE UGJKG 3.54 UJ 3,4 UJ 3.42 UJ 33.8 U 3.48 U 342 U 3.46 U 4.04 U
ENDRIN ALDEHYDE UG4<G 3.54 UJ 3.4 UJ 1.79 J 30.2 3.48 U 292 3.46 U 4,04 U
ENDOSULFAN I UG/KG 1.02 UJ 1.75 UJ 1.76 UJ 17.4 U 1.79 U 176 U 1.78 U 2.08 U

TOTAL FUEL HYDROCARBONS (DIESEL AND GA$OUNE}

 HO,,SE, I,G GI13.,I'-'I12.3tUlI3.11U179.21i1271 1231L 131.7L123.7IrFH GASOLINE MG/KG 0.054 u 0.052 U 0.052 u 0.354 0.441 0,03 0.052 U 0.OO1 U
tOTALRECOVE.'U'='LE."E'mOLEUMH)'Z)ROCA_ONSp'_PH._
r'RPH IMGA<GI 2O I U I 2O I U I em I I 19,1 I I ,91 I I ',3o6 I I 2o I u I 2o I U
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Table 08-2
Site II (OU- 3): Summary of Detected Chemlcnl. In Sediments -,nd Surface/Near-Surface Soil

MCAS El Tom plt_m I RI Tedtnleal MemMnndum

8AMPLE NUMBER - 81"4544U - 81-484t14 0t-4.S4t17 8t-444116 81444120 6141_4S0
SAMPLE DEPTH(FT.BOS) (Z) (0) (2) (0) (2) (0)

ANALY'TE BY OROUP UNIT8 DVFial DVF4. ) DVF(i) OvFia)
tOTALS
SILVER !MG/t<G 3.S 0.43 U 1.S b 0.45 b 0.44 U 0.44 b 0A5 U 2.3
ZINC iMG/KG 209 13.9 101 · 127 2O.1 51.7 24.3 130

i

_LUMINUM IdG/KG e190 2580 13800 9520 4470 0320 5230 6840
IJRSENIC MGA<G 2.4 0.56 b 3.7 3,8 1.3 b 3.3 1.7 b 4.3
&NRIUM MG/KG 70.2 32.7 b 192 83.4 91.5 44.1 76.1 127
IERYU.IUM I IdC_<G 0.18 J 0.1 UJ 0.50 J 0.36 U 0.45 b 0.20 b 0.41 b 0.46 U

CALCIUM i MG/t<G 8710 1880 17200 3340 5940 4700 2560 3670
_IUM MG/KG 37.2 0.41 b 3.7 3.4 J 0.66 b 1.4 0.03 b 0.9
;Oe,ALT MG.'KG 5.4 0 1.2 U 7.0 b 6.S U 3.9 U S.4 U 3.8 U 5.3 b
:HROMIUM MGA<.G 34.0 3.2 2_.9 22.1 5.7 12.4 0 33.9

COPPER MG/KG 03.3 2.5 b 13 28.1 4.1 b 16.4 4.4 b 72.1
_ON MG/KG 140(N) 42KI 19100 10300 9230 13900 8370 16700

MERCURY MG/KG 5.6 0.03 U 0.15 0.04 U 0.03 U 0.03 U 0.03 U 0.08 U
POTASSIUM MCi/KG 967 b 920 b 4180 1020 b 1860 785 b 20110 1330
MAGNE$[LIM MGAI_G 37_ 1470 9970 4210 3020 3520 2970 3020
MANGANESE MG/KG 324 77.3 315 240 137 248 161 246
_0OlUM MG/KG 212 b 141 b 310 b 105 0 166 b 237 b 220 b 230 b

N_?..KEL MG/KG IS.4 1.7 b 0.3 b 12.6 3.3 b 8 b 4.1 b 12
LEAD MG/KG 109 1.1 0 129 1.3 S4.5 3.8 1520
li,"4T_MONy Id,C_(G 2.5 U 2.5 U 3.1 U 2.5 UJ 2.6 b 2.5 U 2.6 U 2.5 U
SELENIUM MG/KG 0.1 U 0.1 U 0.13 U 0.1 U 0.1 U 0.1 U 0.11 U 0.27 J
THALLIUM MGJKG 0.2'3 b 0.14 U 0.23 b 0.14 UJ 0.15 UJ 0.14 UJ 0.15 UJ 0.14 UJ
VANADIUM MGJKG 22..2 11.5 46.9 27.3 22.7 21.4 19.S 23.2
_I.A TILE ORGAMC COMPOUNDS

ETH'YLBE_HE UG/KG 10 U 10 U 12 U 10 U 10 U 10 U 11 U 10 U
'OLU_ UG/KG S J 10 U 12 U 8 J 10 U 6 J 11 U 3 J

TETRACHCOROE'n-IENE UG/KG 10 U 10 U 12 U 10 U 10 U 10 U 11 U 10 U
XYI..ENE(TOTAL) LIG_G 10 U 10 U 12 U 10 U 10 U 10 U 11 U 10 U
2-HEXANONE UG_KG 10 U 10 U, 12 U 13 10 U 10 U 11 U 10 U
ACETONE UG4<G 10 U 11 U 12 U 12 U 10 U 11 U 27 U 39 U
METHYLENE CHLORIDE UG4<G 10 U 12 U 15 U 10 U 10 U 14 U 17 U 25 U
?BUTANONE UG/KG 3 J 2 d 4 J 10 U 10 U 10 U 11 U 10 U

SEMIVOLATILE ORGANIC _ND$

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 3500 090 U 1400 1400 090 U 1SQQ 690 U 400 J
)YRENE UG/KG 160 J 690 U 800 U 670 U 090 U 070 U 090 U 670 U

DIME'n.JYL PHTHALATE UG/KG _10 U 090 U BOG U 670 U 690 U 070 U 690 U 670 U
BENZO{GHI)PERY1.ENE UG_KG 680 U 690 U 800 U 140 J 090 U 670 U 690 U 670 U __
INDENO(1_.3-CD) PYRENE UG/KG 680 U 090 U 800 U 130 J 690 U 070 U 690 U 070 U
FLUORANTHENE UG/KG 1S0 J 690 U 800 U 070 U 690 U 670 U 690 U 070 U
CHRYSENE UG/KG 680 U 090 U 800 U 670 U 690 U 070 U 090 U 670 U
BENZO(A)PYRENE UG/KQ 880 U 09() U 800 U 150 J 690 U 070 U 690 U 670 U
HEXACHLOROETHANE UG/KG 8110 U 090 U 800 U 370 U 690 U 070 U 690 U 670 U
DI-N.BUTYL pHTHALATE UC-dXG 1400 6gG U 800 U 070 U 690 U 670 U 690 U 310 J
BENZYL BUTYL PHTHALATE UGA<G 580 J 000 U 350 J 670 U _90 U 184 J 690 U 280 J
I_CIDES AND PCBs
ENDOSULFAN SULFATE UG/KG 34.2 U 3.46 U 40.1 U 2.32 3.45 U 3.36 U 3.48 U 9.26 J
PCB.12OO UG/KG 342 U 34.0 U 401 U 263 34.5 U 33.6 U 34.8 U 599 J
pCB-1254 UG/KG 012 34.6 U 401 U 33.5 U 34.5 U 548 122 1060 J
PCS.124a UC,;KG 342 U 34.6 U 401 U 33.5 U 34.5 U 297 34.8 U 33.2 UJ
BHC-ALPHA UG/KG 17.6 U 1.78 U 20.0 U 1.72 U 1.78 U 1.73 U 1.70 U 0.294 J
ENOOSULFAN II UGdKG 34.2 U 3.48 U 40.1 U 0.48 3.45 U 7.16 3.48 U 21.2 J

4,4'-DOT UG/KG 25.8 3.46 U 6.75 170 3.45 U 72.4 2.94 133 J
ALPHA-CHLORDANE LIGA(G 20 1178 U _.S U 2.04 1.78 U 7.75 2.26 1.71 UJ
GNMMA-CYLOROANE UGff,G 17.6 U 1.70 U 20.6 U 1.72 U 1.73 U 1.73 U 1.79 U 3.37 J
ENDRIN KETONE _G 34.2 U 3.46 U 40.1 U 1.88 3.45 U 3.36 U 3.48 U 4.32 J
DIELDRIN _G 34.4 3.46 U 40.1 U 6.75 3.45 U 18 4.74 38 J
ENDRIN UG/KG 34.2 U 3.46 U 40.1 U 3.35 U 3.45 U 3.36 U 3.48 U 3.32 UJ
METHOXYCHLOR _G 176 U 17.8 U 206 U 17.2 U 17.8 U 17.3 U 17.9 U 1.55 J

4,4'.DOD UG/KG 34.2 U 3.48 U 40.1 U 94.4 3.45 U 15.0 3.48 U 43 J
4,4'-DDE UG/KG 34.2 U 3.46 U 40.1 U 35.7 3.45 U 23.9 3.48 U 33.0 J
ENDRIN ALDEHYDE UG/KG 34.2 U 3.46 U 40.1 U 817 3.45 U 2.95 3.48 U 0.30 J
ENDO6ULFAN I UCdKG 17.6 U 1.78 U 20.0 U 1.72 U 1.78 U 1.73 U 1.70 U 1.71 UJ
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE,I

_, _,_S_ I"_G t 33.6 } I 33.' ] 127.41 I 10.4 t I 13.11U I 12.7 I U I 13.2 IU I 91-3 I11=HGASOLINE MG/KG 0.12 0.053 U 0.061 U 0.136 0.052 U 0.094 0.053 U 0.351
TOTAL_;COW.R4m__OU;_,rOROC4RSO"$
r'RPH IId_G I 1314 I I 2o t u I 2o I u I _5 I I 2o t u I " I I 2o I u I 773o I
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Table 58-2

Site 8 (OU- 3): $unwnary of Detected Chemicals In Sedlmentl and Surface/Near-Surface Soil

MCAS El Tom Phille I RI Technical MM'ltomndum

$TAllON ID M ST_ 08 8T3 05 8TDB 0_ UGS [ 03 UG$

SAMPLE NUMBER 8141M4S1 St"'4644112 DVFlal 814.1N122 DVFla} B1'404t05 I $1'404t00
BAMPILE DEPTH(FT.BGS) (2) (4) (0) (0) (Il

ANALY'maYcRouP UNms DVFI.I OWl.! DVFII}
MET_

SILVER MG/KG 0.46 U 0.44 U 0.51 b 0.43 U 0.44 U
ZINC MG/KG 16.1 19.3 01.4 17.1 16.9
ALUMINUM MG/KG 2620 3850 7310 2410 3990
ARSENIC MG/KG 0.72 b 0.5 b 2.1 1.3 b 1.1 b
BARIUM MG/KG 54.0 54.3 73.3 17.5 b 46.2
BERYLLIUM MCLdKG 0.34 U 0.44 U 0.33 b 0.1 UJ 0.1 UJ
CALCIUM bIG/KG 1510 1990 6090 1440 2030
CADMIUM hAG/KG 0.51 b 0.5 b 2.8 0.55 b 0.65 b
COBALT MG/t(G 2.2 b 1.9 b 6.3 U 1.0 b 1.7 b
_HROMIUM MG/t(G 3 4.5 11.7 2 b 4.2

COPPER MGA,CG 5.2 b 3.5 0 22.3 8.2 3.9 b
IRON MG/'KG 4470 5500 17000 5610 5670
MERCURY MG/KG 0,04 U 0.03 U 0.14 0.03 U 0.03 U
POTASSIUM MC,dKG 1070 b 1010 b 016 b 475 b 1370
MAGNESIUM MG/KG 1560 10gO 3780 1700 2270
MANGANESE MG_G 115 115 105 94.2 121
SODIUM MC,dKG 175 b 140 b 250 b 217 b 202 b
N{CKEL MCdKG 2.0 U 3.1 U 11.8 3.2 b 4,2 b
LEAD MG/KG 80.0 13.9 25.9 1.8 0.0
ANTIMONY MG/KG 2.0 U 2.5 U 2.5 U 2.5 U 2.5 U
SELENIUM MG/KG 0.11 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U
THAU.JUM Ir..dt(G 0.15 UJ 0.15 UJ 0.15 UJ 0.14 U 0.15 U
VANADIUM MG/KG 10.1 0 12.7 26.9 9.0 b 14.6
VOLATILE ORGANIC COMPOUNDS
ETHYL.BENZENE JG/KG 11 U 10 U 10 U
TOLUENE UG/KG 11 U 3 J 7 J
TETRACHLOROETHENE UG_G 11 U 10 U 10 U
XYL.ENE(TOTAL) UG/KG 11 U 10 U 10 U
2-HEXANONE UGJKG 11 U 10 U 10 U
ACETONE UG/KG 12 U 19 U 13 U
METHYLENE CHLORIDE UC.dKG 11 U 10 U ' 10 U
2-BUTANONE UG/KG 11 U 10 U 10 U
$EMIVOI_ TILE ORGANIC COMPOUNDS

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 700 U 680 U 570 J
PYRENE UG/KG 700 U 680 U 1400 U
DIMETHYL PHTHALATE UG/KG 700 U 680 U 1400 U
BENZO(GHI)PERYLENE UG/KG 700 U 680 U 1400 U
INDENO(1,2r_-CD)PYRENE LK3/KG 700 U 680 U 1400 U
FLUORANTHENE UG/KG 700 U 680 U 1400 U
CHRYSENE UG/KG 700 U 680 U 1400 U
BIENZO(A)PYRENE LIG/KG 700 U 680 U 1400 U
HEXACHLOROETHANE L/G/KG 700 U 680 U 1400 U
DI-N-BU'I'"R.PHTHALATE UG/KG 700 U 680 U 1400 U
BENZYL BUTYL PHTHALATE JG/KG 700 U ($80 U 1400 U
PEST/C/DES AND PCBs
ENDOSULFAN SULFATE UG/KG 3.49 UJ 3.36 UJ 34.3 U
PCB-1290 UG/KG 34.0 UJ 33.6 UJ 343 U
PCB-1254 UG/KG 34,0 UJ 33.6 UJ 739
PCB-1248 _G 34.9 UJ 33.8 UJ 343 U
BHC-ALPHA UG/KG 1.8 UJ 1.73 UJ 17.7 U
ENDOSULFAN II UG/'KG 3.40 UJ 3.38 UJ 34.3 U

4f4'-DOT UG/KG 3.49 UJ 3,38 UJ 19.9
ALPHA-CHLORDANE UG/KG 1.8 UJ 1.73 UJ 17.7 U
GAMMA-CHLORDANE LIG/KG 1.8 UJ 1.73 LU 6.97
ENDRIN KETONE UG/KG 3.40 UJ 3.38 UJ 34.3 U
DIELDRIN UG/KG 3.49 UJ 3.36 UJ 34.3 U
:NDRIN JG/I(G 3.49 UJ 3.38 UJ 34.3 U

METHOXYCHLOR UG/KG 18 UJ 17.3 UJ 177 U

4r4'-DDD UG/KG 3.49 UJ 3.38 UJ 34.3 U
4,4'-DDE UG/KG 3.49 UJ 3.38 UJ 34.3 U
ENORINALDEHYDE UG/KG 3.49 UJ 3.38 UJ 34.3 U
EN(X)$ULFAN I UG/KG 1.0 UJ 1.73 LU 17.7 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)

,,ESE. I 56 I I I [ I ITFH GASOLINE MG/t(G m o .1 I 130.0.Iu I 43.70=1 I 13'70.0511uI 13.10.056 [ U
TOTAL RECOVERABLE I_'TROLEUI_ HYDROCAI_!ONS
TRPH }MC/KG [ 160 I I 141 I I 21,_ I I 512 I { 20 I u i I I I I I

(al AdefinRIonof each data validation flag (DVF) is provided in Table B-1.
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Table B8-3

Site 8 (OU- 3): Summary of Detected Ch®mlcMe In the V&dose Zone (Subsurface) Samples

MCA8 El Toro PllUe I RI Technical Memorandum

SAMPLE NUMBER 81468119 814Nlt0 $146612O 81460121 $1468129 01467M3 S146i123 81419124
SAMPLE DEpTH(FT.BG8 ) (6) (10) (19) (20) (20) (26) (S) (t0)

ANALYTE BY m)r_qro UNITS DVF(a) DVF(i] DVF(a)
GENERAL CHEMISTRy

TOTAL ORGANICCARBON MO/KGTOTALON,CCA. I I 1 I I I I I I I I I I I I
9_rAI.S
SILVER MO/KG 0.48 U 0.47 U 0.49 U 0.54 U 0.58 U 0.48 U 0.69 U 0.73 U
ALUMINUM MO/KG 11500 5420 8010 17700 17300 6750 11700 10O00
_NtC MG/KG 3.1 3.5 3.3 4.9 5.7 2.5 1.9 U 4.9
BARIUM MG/KG 130 80.4 94.9 146 132 72.1 131 144
BERYLLIUM MG/KG 0.35 U 0.32 U 0.58 U I U 0.85 U 0.36 U 0.79 U 0.0 U
CALCIUM MGJKG 121DO 6280 4740 9500 10300 3620 3930 9770
CADMIUM MO/KG t .6 0.72 b 0.73 b 2 2.2 1.2 1.5 0.96 b
COBALT MGa_G 3.7 b 2.9 b 3.0 b 6.8 b 0.7 b 3.0 b 5.6 b 5.5 b
CHROMIUM MG/KG 12.0 5.5 14.2 13.3 12.2 69 11.3 12
COPPER MG/KG 10.0 4.1 b 6.5 12.3 0.8 5.6 b 6 9.5
IRON MO/KG 13700 7640 10500 19100 17900 9050 14400 13000
MERCURY MGA(G 0.03 U 0.03 U 0.03 U 0.04 U 6.04 U 0.03 U 0.14 0.03 U
POTASSiUM tAG/KG 3010 1900 2120 3700 4040 1030 3410 2640
MAGNESIUM MG/KG 5360 3290 3560 6650 6530 277O 5070 5200
MANGANESE MG/KO 232 159 196 340 319 169 254 268
SO01UM MG/t(G 301 b 227 b 284 b 658 b 846 b 394 b 333 b 363 b
NICKEL MO/KG 11 7.3 U 14.5 12 7.9 U 6.1 U 9 0.4
_LEAD MG/KG 3 2.3 2,4 4,3 4,9 1.8 1,6 3
SELENIUM MGA_G 0,12 U 0.11 U 0.12 U 0.13 U 0.14 U 0,12 U 0.11 U 0.12 U
THALUUM MG/T(G 0.37 U 0.34 U 0.23 U 0.23 U 0.19 U 0.16 U 0.20 b 0.25 b
vAa,-_n, ,u uc,_o _.1 10.S 21.7 39.2 359 20.5 347 34.9
ZINC MG/KG 44.2 25.9 30.6 53.5 49.0 27.1 44.2 39 4
VOLATILE OR'2_&-_-C COMPOUNDS
TCailFNE UG/KG 12 U 11 U 13 U 12 U 12 U 12 U 11 U tl U
Z-HEXANONE UG_KG 12 U 11 U 13 U 12 U 12 U 12 U 11 U tl U
I_CETONE LIGA(G 20 U 210 16 12 U 36 26 11 U 11 U
_ETHYLENE CHLORIDE UG/KG 12 U t I U 13 U 12 U 12 U 12 U 11 U 11 U
r,ARBON DISULFIDE UG/KG 12 U 11 U 13 U 12 U 12 U 12 U 11 U 11 U
$EMIVOLATILE 01_---_-_--'' C091P nJ MJ_

_ENZYL BUTYL PHTHALATE UG/KG U 250 J 250 J 630 U 820 O 780 U 730 U 760 U

M ol 14.4IuI 14.1 16.6 16,3 16.6Iu[ 14.3 13,6 u 14,3TFH GASOCINE MGJKO 0.058 U 0.057 U 0.063 U 0063 U 0.062 U 0.059 U 0.065 U 0.057 U
TOTAL RECOVERAB' _ _UM HV'M_,Am;ONS
TRPH I MO/Ko I 2o f u I 20 I u I 2o I U I 71 I I 61 I J 70 I I 2o I u I 26o I
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Table 38-3

Site II (OU- 3): Summery of Detected Chemicals In the Vedose Zone (Subsurface) Samples

MCAE El Tom Phase I RI Technical Memorandum

STATION ID 09_28B204 03 28B204 00_2OB204 09_2OB204 08 25B200 I 00_2OB200 01L2SB20S 01_2SB2_

BAMPLE NUMBER 81457024 $145t28 DVFle) 81455125 DVF¿I) S1,IS8127 S145612! I 8145612O 81454130 8t48702O
BAMPLE DEPTH(FT. BGS) (10) (15) {2O) (25) (5) (10) (18) {15)

ANALYTE BY GROUP UNITB DVF{e) DVF4a) DVF(a) DVF_e) DVF_a) DVF(e}
GENERAL CHEkl '_[kY'

:°_X°o:=:_: I_"_,l I I I I I I I I I I I I I I I
METALS

SILVER MG/KG 0.62 U 0.49 U 0.78 U 1.1 U 0.45 U 0.46 U 0.45 U 0.48 U
ALUMINUM MG/KG 7170 5490 7690 21600 5040 4670 3220 10600
ARSENIC MG/KG 2.4 U 0.77 U 2.4 U 4.2 2.7 1.2 U 1.6 U 1.0 U
BARIUM MG/KG 95.4 30.6 b 65 155 89.5 46.5 45.8 56.9
BERYLLIUM MG/KG 0.72 U 0.35 U 0.6 U 1.1 b 0.36 U 0.56 U 0.35 U 0.6 U
CALCIUM IV,G/t<G 4290 2240 1690 5600 4740 1830 970 b 1810
CADMIUM MGJ'KG 0.82 h 0.26 U 0.36 b 1.8 0.73 b 0.27 U 0.46 b 0.37 b
COBALT _G 5 b 3.1 b 4.5 b 14.6 4.7 b 2.4 b 3.2 b 2 b
CHROMIUM MG/KG 11.5 5.1 5.6 22.3 10.1 6.1 4.7 10.3
COPPER MG/KG 7,5 2.8 b 5.9 11.2 8.9 3.8 b 4.9 b 5.1 b
IRON MG/KG 10300 5940 8660 23600 9760 4660 5790 10200
MERCURY MG/KG 0.00 U O.0_ U 0.04 U 0.03 U 0.03 U 0.03 U 0.03 U 0.07 U
POTASSIUM MG/KG 1620 538 b 1520 4330 1770 1360 1090 1630
MAGNESIUM MGJt<G 3590 2110 2270 7880 3240 2270 1550 2680
MANGANESE MG_G 326 75.5 246 269 274 52.9 153 67.1
SODIUM MG/KG 270 b 194 b 217 b 441 b 363 b 420 b 360 b 497 b
NICKEL NIG_G 9.2 3.6 b 4.5 b 1$.2 6.2 b 1.7 U 5.5 b 6.2 b
LEAD IdGJKG 3 1.6 2.1 3.5 2.2 1:9 1.3 U 1.5
SELENIUM MG_G 0.11 U 0.11 U 0.11 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U
THALUUM IV,G/KG 0,15 b 0.15 U 0.18 b 0.38 b 0.15 U 0.18 b 0.15 U 0. t5 b
VANADIUM MGJKG 27.5 11.4 15.9 61.6 27.6 10.5 b 13.3 21
ZINC MG_G 27.9 17 23 60.2 25.4 14.9 15.8 28.8
VOLAT/LE ORGAN/C COMPOUNDS
TOLUENE UG/KG 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U
2-HEXANONE UGA_G 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U
ACETONE UC-/KG 11 U 11 U 76 11 U 11 U 11 U 11 U 11 U
METHYLENE CHLORIDE UC-,/KG 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U
CARBON DISULFIDE LIG/KO 11 U 11 U 11 U 11 U 11 U 3 J 11 U 11 U
SEMIVOLATILE ORGANIC COMPOUNDS

EIS,_,_,_,,,T_ I_1 7,0 I"1 700IuI 7,0 lul 740lul 710I_l 72oI_1 700I_1 700I _BENZYL BUTYL PHTHALATE UG,'KG 730 U 700 U 7'0 U 740 U 710 U 720 U 7D0 U 700 U
PESTICIDES AND P'CBs

£_suLFARsu_A_I_1 5.53I_1 35 lull 337I_1 5. Iwl 352I_1 3. Iwl 35 lu_ I 351I _BHC-DELTA UG/KG 1.57 LU 1.5 UJ 1.80 OJ 1.89 UJ 1.52 UJ 1.84 UJ 1.5 UJ 1.31 UJ
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE}

_.o.ss. IM_ol 39.1I 115.41 I 15.1I 114.21 113.5 I_ I 135Iwl 15.1lull 13.5I_TFH GASOLINE MG/KG 0.005 U 0.053 U 0.056 U 0.056 U 0.083 0.489 1.53 1.23
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (T'RPH)
TRPH I MC.VKG I 2O I U I 00 I I 2O I U I 20 I U I 2O I U I 2O I U I 20 f U I 52 I
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Table B8-3
Site 8 (OU- 3): Summary of Detected Chemic,Is In the Vadose Zone (Subsurface) Samples

MCA8 El Toro Phase I RI Technical Memorandum

8AMPLE NUMBER 81460143 814M,144 8t4S7027 814S7028 814S702t S1467032 81467630 81467031
8AMPLE DEpTHiFT.BG$) (2O) (2O) 46) (10) ItS) (1S) (80) (2S)

ANALYTE BY GROUP UNIT_ DVF(I) DVF(a) DVF(i)
GENERAL CHEMSTRY

TOTAL ORGANICCARBON MG/KGro.ALORGA.,cc..ON._Gwt I I t I I I } I I I I } } I I
_U..S
$ILV1ER MC.dKG 0.76 U 0.47 U 0.88 b 0.44 U 0.47 U 0.47 U 0.40 U 0.$ U
M.UMINUM MG/KG 10700 1S40 8230 6460 7870 11800 11300 12400
kR,SENIC MG/KG $.1 0.96 U 3.4 2 U 2.1 U 2.3 U 2.2 U 2.6
aARlUM MC.,/KG 240 24.4 b 110 104 70.2 71.7 101 133
BERYU.IUM MC.dKG 1 b 0.35 U 0.56 U 0.39 U 0.S U 0.42 U 0.65 U 0.72 U
:ALCIUM MG/KG 5790 1300 4210 0110 3480 9900 4070 4530
;ADMIUM MC.dt(G 4.1 0.2O b 1.7 0.86 b 0.42 b 0.38 b 0.79 b 1.2

._3_AI.T MG.'KG 24 1.S b 5.4 b 3.8 b 2.8 b 2.2 b 5.4 b 4.1 b
_-!IROMIUM MG/KG 23.6 2.5 9.8 7,1 7.5 7.6 10 15.1

POPPER MG/KG 11,6 t .7 b 10.7 S b 3.3 b 3,2 b 5.8 b 7.4
IRON MC/KG 22000 25S0 11900 9580 7890 10100 13600 15900
MERCURY MG/KG 0.04 U 0.03 U 0.03 U 0.03 U 0.03 U 0.04 U 0.04 U 0.04 U

POTASSIUM i NKNI(G 3800 $97 b 3880 2290 1790 1830 3360 3570
MAGNESIUM MG/KG 7100 771 b 4580 4210 3120 3700 4950 5240
MANGANESE ' MGA(G 742 55.4 240 170 69.7 80.9 169 104
SOOIUM NIGIt(G 1170 b 239 13 325 b 237 b 180 b 208 b 286 b 420 D
NICKEL MG_G 31.2 3.1 b 5.5 U 5.5 U 7.1 U 3.1 U 10.2 7.8 U
LEAD MG/KG 8,5 1 U 3.2 2.4 2.2 2.7 2.3 3.6
;=KiK_IIUM MC-JKG 0.24 b 0.1 U 0.23 U 0.11 U 0.11 U 0.11 U 0.12 U 0.12 U
THALLIUM _G 0.34 b 0.15 U 0.3 b 0.15 U 0.18 U 0.16 U 0.21 b 0.33 b
rANADIUM MG,fKG 60.t 6.0 b 20 22.6 17.6 20.8 30.6 37.4

ZiNC ' NIGJKG 58.2 3.2 40.2 29.6 21.8 24.6 35.4 40.3
VOLATILE OR_IIN/C COMPOiAVDS
T_*_UFNE UG/KG 11 U 10 U 4 J 10 U 2 J 4 J 12 U 5 J
2--HEXANONE UG/t(G 11 U 10 U 8 J 10 U 11 U 11 U 12 U 12 U
ACETONE UG/I(G 11 U 10 U 18 U 27 U 28 U 44 U 16 U 32 U
METHYLENE CHLORIDE I.JG/KG 11 U 10 U 3 J 4 J 6 J 5 J 12 U 6 J
CARBON DISULFIDE UG/KG 11 u 10 U 12 U 10 U 11 U 11 u 12 u 12 U
SEM'VOLATILE ORGANIC COM°OUNDS

._._).._ lu_GI 7. lul ,_ IuI ,60lul 880Iul 740IuI 740IuI 7. lUr ,80IJBENZYL BUTYl. PHTHALATE UG/I(G 750 U 690 U 760 U 880 U 740 U 740 U 760 U 7_0 O
PES7/_J_'': AND/)CBs

.,_o.uu...,.uL,._I_<G} 572I._1 343J_'l 377Iwl 3,, I_l ,. lull 30, I_l 3, lull 0,611I_BHC-DELTA UG/KG 1.62 UJ 1.77 UJ 1.94 UJ 1.73 UJ 1.69 UJ 1., UJ 2.01 UJ 1.80 J
TOTAL FUEL HYDROCARBONS ,mdJr(=J=j4ND GASOUNE)

_,0.... i_Gi 14 twl 12.0i_l 14.3iui 12.,{ut 14 tut 13.,i_1 14.6i_1 14.6i_TFH GASOLINE MC-dKG 1.07 2.4 O058 U 0.051 O 00_6 U 0.056 U 0.050 U 0.069 U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPH)
mF,t.I I MC,,XGI 2O I U I 153 I I 2O I U I 20 I u I 2O I u T 20 I u I 20 I u I 2o r u
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Table B8-3

Site 8 (OU- 3): Summary of Detected Chemicals In the Vsdose Zone (Subsurface) Samples

MCA$ El Toro Phlle I RI Technical Memorandum

STATION ID O'_DB202 aa DB202 OE_DB2O2 09_DB202 08 DB202 O8_DB2O2 OE_DB2O2 I 08 DB202

SAMPLE NUMBER 81466139 DVF(a) S14EitN 81456140 81458107 DVF(a) 814E9t38 E14'0139 $1457057 DVF[a) I 81457N8
8AMPLE DEPTH(FT.BG$) 18) (10) (10) (15) (20) (26) {49) (99)

ANALYTE BY GROUP UNITS DVF(m) OVF(a) DVF{.) DVF(a) DVF(a)

_'o°'_,?.":ccc."E_IM_'l r I I I I I I I I I I I r I [
SILVER MG/KG 0.49 U 0.48 U 9.48 U 0.48 U 0.46 U 0.50 U 0.45 U 0.45 U
ALUMINUM MG/KG 12206 11300 7520 7270 39811 13200 3780 2520
ARSENIC MG/KG 3.5 1.7 b 1.9 b 3,7 1.3 b 4.6 2.3 2.3
BARIUM MG/KG 126 85.3 96.9 105 54 150 41.8 b 36.1 b
BERYLLIUM MG/KG 0.47 U 0.51 U 0.32 U 0.37 U 0.33 U 0.45 U 0.21 U 0.2_ U
CALCIUM MG/KG 5370 8850 3340 2480 1840 4340 2220 1380
P,,ADMIUM MG/KG 1.7 0.28 b 0.27 U 0.81 b 0.46 b 2.1 0.25 U 0.26 U
COBALT MG/KG 5.1 b 1.3 U 2.4 b 10.2 b 3.3 b 4 b 1.4 b 3.2 b
CHROMIUM MGIKG 24.7 12.1 7.6 10.7 4.8 16.4 3.9 8.9
COPPER MG/KG 10.1 3.1 b 3.3 b 5.9 2.8 b 11.7 4.4 b 2.7 b
IRON NIG/KG 14500 10000 9_00 10700 8730 18200 3730 4480
MERCURY MG/KG 0.05 U 0.19 0.03 U 0.07 0.03 U 0.04 U 0.03 U 0.03 U
FOTASSIUM MG/KG 2390 1310 1880 2300 1240 3940 770 0 1030 b
MAGNESIUM MG/KG 5760 3300 3670 3290 1780 5490 1200 1230
MANGANESE MG/KG 262 61.9 76.8 430 181 239 112 141
SODIUM MG/KG 330 0 295 b 304 b 389 b 327 0 780 b 319 b 331 b
NICKEL MG/KG 23.2 0 U 1.9 U 8.6 U 6 U 15.2 3 U 9.5
LEAD MG/KG 2.9 2.6 2.0 3.6 2 2,5 1.6 1.il
SELENIUM MC-JKG 0.1S U 0.tt U 0.11 U 0.11 U 0.11 U 0.14 U 0.11 U 0.18 U
THALLIUM MG/KG 0.54 U 0.34 U 0.10 U 0.27 U 0.15 U 0.37 U 0.19 U 0.15 U
VANADIUM MG/KG 40.7 19.3 23.7 24.5 14.1 50.2 10.7 14.4
Z:INC MG/KG 42.3 21.8 24.2 29.1 17.8 54.8 12.9 13.8
VOLATILE ORGANfC COMPOUNDS

tOLUENE UGIKG 12 U 11 U 11 U 11 U 11 u 11 u 11 U 11 U
2-HEXANONE UG/KG 12 U 11 U tl U 11 U 11 U 11 U 11 U 11 U
_CETONE UG/KG 54 U 32 U 20 U 34 U 27 U 23 U 20 U 14 U
METHYLENECHLORIDE IJG/KG 15 U 11 U 11 U 17 U 18 U 11 U 11 U 11 U
3,ARBONDISULFIDE UG/KG 12 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U
S_ TILE ORGANIC _u_dNDS

.,s,2_.__ lU_t 760IuI 7. lul 750lul .60 lUl 780lul 7491_1 710lul 7. I_,ENZYI. BUTYL PHTI-L4U_A'nE UG/KG 760 U 750 U 750 U 760 U 750 U 740 O 710 U 400 J
PESTICIDESAND PCBs

,,.osu_,_ lU_Ol ,.79lul 3.74lUl ,.70lUl 3.77iui 3.74lUl 3.88iui 3.83iui 0., i w,HC-DELTA UG/KG 1.95 U 1.93 U 1.92 U 1.94 U 192 U 1.9 U 1.82 U 1.M MJ
FOTALFUEL HYDROCARBONS (DIESEL AND GASOUNE_

_.O..EL M_l 14, lul 141I_1 141IuI 143lul 139Iul 14 I_1 1. I_1 139lurFH GASOL NE MG/KG 0.958 U 0.057 U 0.059 0.126 0.057 U 0.178 0.054 U 0056 U
tOTAL RECOVERABLE PETROLEUIJ HYDROCARBONS

raP. ] P,_-,,KG I 76 I I Sm I I 160 I I 206 I ] 104 I I SS I I 209 ! I 127 I

· ,_uu Gheet 4 ot' 6



Table 08-3
Site II (OU- 3): Summary of Detected Chemicals In the Vadosa Zone (Subeulface) Samples

MCAS El Toro Pl_u ! RI TIchnlcal Memorandum

8AMPL.E NUMBER 8t46'7061 81436t40 Et437045 81458132 81456133 8143T047 81438t40 S14,37808
SAMPLE DEPTH(FT. BQE) {75) 460) 480) 4110) 480) 480) 4180) 4180)

ANALYTE BY GROUP UNII_I DVF[i) DVF(i] DVF(a)

METALS 1800 u

SILVER MG/KG 0.40 U 0.33 U 0.6 U 0.48 U 0.48 U
ALUMINUM IdG/KG 6050 6880 7670 4390 6290
Id_SENIC MG/KG 2.4 4.1 4.2 1.6 b 1.5 b
3ARIUM MGA(G 68.7 52.9 54.3 46.2 49.2
BERYLLIUM MG/KG 0.32 U 0.33 b 0.37 b 0.26 b 0.32 b
_AJ.ClUM MCdKG 2570 3040 3000 2030 2540
,.._ADMIUM MG/KG 0.44 b 0.06 b 0.72 b 0.37 b 0.4 b
._OBALT MCdKG 1.3 U 5.4 U 5.8 U 3.1 b 1.3 U
,_tROMIUM MG/KG 10.1 0.8 IO3 5.1 0.8
:OPPER IdG/KG 5.3 b 7.2 8.3 ' 3.5 b 5.3 b
IRON MG/KG 8830 9070 10200 6030 8550
MERCURY MG,'KG 0.03 U 0.02 U 0.02 U 0.03 U 0 03 U
=OTASSIUM IMGJKG 1860 1950 2000 1800 2430
dAGNESIUM MG/KG 2580 2400 2640 18gO 2650
MANGANESE MG/KG 61.5 176 187 63.2 64.2
3OOIUM MG/KG ,503 b 444 U 385 U 213 b 248 b
_IICKEL MG/KG 9.1 7.0 b 8.1 b 4.8 b 8 b
_EAD MG/KG 1.7 2.6 3.1 1.4 2.2
_ELENIUM MG/KQ 0.17 U 4.8 u 4.7 u o.11 u 0.11 u
rlHALLIUM MG/KG 0.25 U 0.35 U 0.35 U 0.15 U 0.16 U
_/ANADIUM MG._G 22.0 23.8 26.6 15.6 21.2
?INC NIG/KG 25.1 28.4 30.3 18.3 24
VOLATILE ORGANIC _,O_,a_,OiAVDS

FOLUENE UGJKQ 11 U 12 U 11 U 12 U 11 U 11 U 12 U 11 U
_4-1E.XANONE LIG_G 11 U 12 U 11 U 12 U 11 u 11 U 12 U 11 U
_CETONE UG/KG 10 U 12 U 31 B 17 11 U 30 12 U 11 U
dETHYLENE CHLORIDE UG/KG tl U 12 U 11 U 12 U 11 U 11 U 12 U 11 U
:ARBON DISULFIDE UO_G 11 U 12 U 11 U 12 U 11 U 11 U 12 U 11 U
gE411VO/..A/NE -_MC COMPOUNDS

_IS(2-ETHYU-EXYL)PHTHALATE I UGJ'KG u I u I 900
3ENZYL BUTYl. PHTHALATE I UG/KG I 710710 lu I 77°770 I U m 74olu i i i 7. _ u750 I, I -°740 lu t I I I
:_uLF,N_A_ J_°l 3, IuI 3.80Iwl ,.7 I_1 I I 3.,2 Iu'l 3.80Iwl I I I3HC-DELTA UG/KG 1.53 U 1.99 UJ 1.9 UJ 1.62 ,J 19 UJ
IOTA/. FUEL HYDROCARBONS [_aE,_il. AND I_L_'OUN_

_.O,.E_ I_° uI 1.. I 0.7 , IrFH GASOLINE MG/KG I 13.4o.o, Iu o.o,0], i 1'o.- Iu I I 32.0I 13.0 Uoo. lo i I I I
toTAL RECOVERABLE rc_mJLEUM HYDRO_RBONS

r.PH I MC_K° I 53 I I 02 I I 520 I I I I 2O I u I 20 I U I I I I
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Table B8-3

Sit. 8 (OU- 3): Summary of Detected Chemicals In the Vadox Zone ($ubsudace) Samples

MCA5 El Toro phwm I RI Technical Memmindum

'-'L I°'--".,,1"--"1I II I8AMPL.E NUMBER 814M3S0 B148413SM
SAMPLE OEPTH(FT.BG_f,) (71) (t15)

ANALY'n; BY GROUP UNITS DVF(I)
GENERAL CHEMISTRY

TOTAL ORGANIC CARBON MG/KG 167 JTOTALO_,c_ON_1 I I I I J r r J I I I I ] I I
8L_IrAI.S

SILVER MGR(G 0.44 LU
ALUMINUM MGA<G 1830
ARSENIC MG/KG 0.44 b
IARIUM MG,'KG 17.2 b

BERYLLIUM MG/KG 0.1 U
CALCIUM MG/KG 875 b
CADMIUM MG/KG 0.49 b
COBALT MC_KG 1.2 U
CHROMIUM MGJKG 2.6
COPPER MG/KG 1.6 b
IRON MG/KG 2070
MERCURY MGA_G 0.03 U
)OTASSIUM MG/KG 500 b
4AGNESIUM MG/KG 650 b
MANGANESE MC/KG 50.8
SODIUM MG/KG 154 0
NICKEL MCi/KG 1.6 U
LEAD MG/KG 0.71
_;/;NIUM MG/KG 0.1 U
T}.LA!I .Iu MG/KG 0.t5 U
VANADIUM MG/KG e.e b
ZINC MG/'KG 6.6
VOL4TILE ORGANIC COMPOUNDS
TOLUENE UG/KG 10 U 12 U
2-HEXANONE UG/KG 10 U 12 U
kCETONE UG4(G 10 U 12 U
METHYLENE CHLORIDE IJGAKG 10 U 12 U
CARBONDISULFIDE UC-_KG 10 U 12 U
SEMWOLAT/LE OR_-a--_-CCOMPOUNDS

PEET)_DES AND PCEb

_31"IC-_ELT_-_ANSULFATE Im:l =:=1i_l I I { [ t [ I I [ I I I I
TOTALFUEL HYDROCARBONS_'wE_:;f. AND GA_ INE)

_'_-_' '_° 1' I°1 II Il I I Il ] J I I IFFHGASOUNE MCdKG 0.052 U
oral._ECOVE_SLEJ'En_LEUM_s

men I MC_K_a I 20 I U I { I I I I I I I I I I I I

Il) A defin;lion of each date validation flag (DVF) is provided in Table B-I.

Sheet 6 of 6
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Table B8-4

Site 8 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Sheet 1 of 1

Station Identification

Item 08_DGMW73 08_DGMW74 08_UGMW29

SurveyLocation--Northing 547091.53 547253.87 546536.73
SurveyLocation--Easting 1547853.14 1547932.84 1548943.63

GroundSurfaceElevation(ft aboveMSL_) 264.01 264.11 272.68
MeasuringPointElevation(ft aboveMSL_) 263.77 264.75 271.94

MeasuringPointLocation Top of casing Top of casing Top of casing

Typeof SurfaceCompletion Belowground Aboveground Belowground

CasingDiameterand Material 4" :i_i.qi:_ii!iil;i_/_PVC 4" ,,:_ii_iiiiiiiZ'_PVC 4"Z-._:i_i:i!i!i:_ii:_PVC

ScreenDiameterandMaterial 4'inch stainlesssteel 4 inch stainlesssteel 4 inchstainlesssteel

ScreenInterval(ft bgsb) 90 - 130 90 - 130 95 - 135

Lengthof DropPipe(ft bgsb) 125 125 132

MakeandModelof InstalledPump GrundfosRedi-flow2 GrundfosRedi-flow2 GrunclfosRedi-flow2

DateofPumpingTest Slugtest Pumptest Slugtest14
11November92 16November92 October92

Dateof WaterQualitySampling 2 December92 16November92 8 December92

aMean sea level

bBelow ground surface

1002093D.SCO\93_ID
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Table B8-5

Site 8 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 1

Trans- Hydraulic
Well Analysis mi_sivity Conductivity Storage Leakance

Identification Type of Test Method (ft'_/day) (fi/day) Coefficient a Factora

08_UGMW29 Slug B&R; CBP 7.2 0.18 6E-08 NA

08_DGMW29 Slug B&R 570 14.3 NA NA

08_DGMW29 Slug Theiss: 920 23.1 NA NA
Recovery

aNA = Not applicable
Source: Table F-2 (Appendix F)

10020947;$C0\93\J D



Table B8-6

Site 8 (OU- 3): Summary of Detected Chemicals In Groundwater Samples
MCA8 El Toro P_ I RI Technical Memorandum

STATION ID 60_DGMW73 02_DGMW74 00_UGMW2t

IM,MPLE NUMBER 8148_ 81452056 814620GI

SCREEN IN'I1;RVAL (90-130) (IO-130) (95-135)

ANALY'TE BY GROUP REG.CODE(b) REG.LEVEL(c) UNIT8 DVF(a) DVF(I) DVF(I)
GENERAL CHEMISTRY

N. KALINITY AS CACO3 NA NA MG/L 447 266 132

CARBONATE NA NA MG/L

CYANIDE NA NA UG/L 3.9 B 3 U 3 U

BICARBONATE NA NA MG/L 545 324 161

CHLORIDE 3 250 MG/!. 162 169 245

SULFATE 3 250 MG/L 69.5 79.6 99.5

NITRATEJNITRITE-N I 10 MG/L 15.4 12.6 11.7

TOTAL DISSOLVED SOLIDS 3 500 MG/t. 942 804 847

IL_'TAI..S

ALUMINUM 3 50 UG/L 41.7 b 31 U 31 U

ARSENIC 2 50 UG/t. 1 b 1.g b 0.7 U

BARIUM 2 2000 UG/t. 137 b 64.6 b 54.6 b

CALCIUM NA NA UG/L 120000 95700 97g00

CADMIUM 2 5 UG/!- 1.2 U 2.5 b 2.1 b

COPPER 2 1300 UG/1. 09 U 1.4 b 1.4 J

IRON 3 300 UG/L 21.5 b 35.2 b 34.6 b

MERCURY 2 2 UG,1. 0.16 b 0.1 U O1 U

POTASSIUM NA NA UG/I. 2450 b 2060 b 4150 b

MAGNESIUM NA NA UG/I. 33600 26000 30800

MANGANESE 3 50 UG/L 25.2 24.8 110

SODIUM NA NA UG/L 163000 138000 109000

NICKEL NA NA UG/L 122 138 134

SELENIUM I 10 UG/L 2.5 U 3.8 b 4.2 U

VANADIUM NA NA UG/I. 22.3 b 22.9 b 12.3 b

ZINC 2 5000 UG/I. 4.8 b 23 4.1 J

VOLA TILE ORGANIC COIIPOUND$;

TOLUENE 2 1000 UG,,I. I U I U 0.7 J

TETRACHLOROETHENE 2 5 UG/!- 7 8 I U

XYLENE (TOTAL) NA NA UG/L 1 U 1 U I J

CARBON TETRACHLORIDE I 0.5 UG/L 0.9 J 6 I U

CHLOROFORM 2 100 UG/L 9 6 0.8 J

BENZENE 1 I UG/L 03 J 1 U I U

CHLOROMETHANE (METHYL CHLORIDE) NA NA UG/L 0.4 J 0.0 J 2 U

1,1.DICt-LOROETHENE NA NA UG/L 8 5 I U

1,1,2-TRICHLOROETHANE I 32 UG/L 2 I U I U

TRICHLOROETHYLENE 2 5 UG/L 140 D 100 D 20

(a) Adefillltlofi of each data valildaUonflag (DVIF)Is prov_led IrtTal_e B-1. (c) The given COnCentrationrepresents the California MCi.,

(b) Regulatmy Codesare: the EPA primary MCL, the EPA secondary MCL, or the

I - California MCL California DTSC Action Levll, whk:tlever is most stringent.

2 - EPA primap/MCL

3 - EPA secondl_ MCL

4 - California DT$C Action Level

_,v..XLa Sheet 1 of I
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Table B8.7

Site 8 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory.

Identification (ft bgs) b Analyte Units tration Levelc Code(3

08_DGMW73 (90-130) Nitrate/Nitrite-N mg/L 15.4 10 2

Total Dissolved Solids mg/L 942 500 3

Carbon Tetrachloride l./g/L 0.9 0.5 2

Tetrachloroethene I.Zg/L 7 5 1

Trichloroethylene /_g/L 140 5 1

08_DGMW74 (90-130) Nitrate/Nitrite-N mg/L 12.6 10 2

Total Dissolved Solids mg/L 804 500 3

Carbon Tetrachloride /ag/L 6 0.5 2

Tetrachloroethene Iag/L 8 5 1

Trichloroethylene I./g/L 1O0 5 1

08_UGMW29 (95-135) Manganese I./g/L 110 50 3

Nitrate/Nitrite-N mg/L 11.7 10 2

Total Dissolved Solids mg/L 847 500 3

Trichloroethylene pg/L 20 5 1

iaca iforn a Department of Tox c Substances Control
ibscreen interval (feet below ground surface)
CThe most stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL

listed, the California DTSC action level was applied.
'_Regulatory Code:

1=EPA Primary MCL: Federally enforceable drinking water standard established for the health
effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

10020B23.SCO\93\JD-5/2



Appendix B9

Nature and Extent of Contamination:
Site 9 (OU-3) --Crash Crew Pit No. I
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Appendix B9

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

Site 9 (OU-3): CRASH CREW PIT NO. I

This discussion of Site 9 is supplemented by the figures and data tables listed below.

The figures begin on page B9-3, and the tables are grouped at the end of this

Appendix B9. Field headspace values for soils at this site are presented in Table BA1-9,

in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B9-1: (Site Map)
Figure B9-2: Geologic Cross Section

Table B9-1: Types of Samples and Chemical Analyses
Table B9-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil
Table B9-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)

Samples
Table B9-4: Well Construction Details
Table B9-5: Summary of Hydraulic Parameters
Table B9-6: Summary of Detected Chemicals in Groundwater Samples
Table B9-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSCAction Levels

B9.1 Site Description

Crash Crew Pit No. 1 is located in the west quadrant of the facility, west of Building 435

and north of the Transformer Storage Area (Site 11). Interpretation of historical aerial

photographs reveal the existence of a second pit. These two pits (designated "west pit"

and "east pit") together constitute one stratum, even though they are geographically

separated, because their activities were similar and occurred at about the same time

(Figure B9-1).

From 1965 to 1971, the west pit (estimated to be approximately 50 to 70 feet in diameter

and 3 to 4 feet deep) was used for fire-fighting training. In these exercises, the pit was

filled with water and layered with 100 to 500 gallons of JP-5 fuel, aviation gasoline, and

possibly crankcase oil and other wastes. The liquid was then ignited and used in fire-

fighting training. It has been estimated that approximately 123,700 gallons of waste

10020914.SCO\93\JW-5/2 B9-1
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liquids were used for the training exercises and that approximately 10 percent (12,000

gallons) of this volume may have infiltrated into the subsurface (Brown and Caldwell,

1986). It is unknown what volumes of waste were used at the east pit.

B9.2 Suspected Waste Types and Contaminants

Suspected waste types include JP-5 fuel, aviation gasoline, and other liquid wastes such

as crankcase oil. Suspected contaminants include VOCs and SVOCs, petroleum

hydrocarbons, and metals. Certain metals can be found in waste oils due to friction

within the engine.

B9.3 Field Investigation

The field investigation consisted of:

· Drilling and sampling one deep boring completed as a monitoring well
· Drilling and sampling one downgradient monitoring well
° Drilling and sampling 25-foot boring,
· Sampling surface soil at three stations

The sampling stations, depths of sampling, and types of analyses requested are listed in

Table B9-1. Because the site is flat and fuels were collected in a pit, surface water

transport is not a suspected pathway of concern, and so surface water and sediment

samples were not collected.

Changes were made to the site boundary, the number and location of monitoring wells,

and the number of surface soil samples from those in the original SAP, as documented

by the SAPAmendment:

· The site boundary was altered to incorporate the second (east) pit.

· The downgradient well southwest of the pits, 09_DGMW75, was repositioned
based upon groundwater flow directions (Figure B9-1).

· One downgradient well was eliminated due to the small size of the site, leaving a
total of two wells.

10020914.$CO\93\JW-5/2 B9-2
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· The deep soil boring was positioned in the downgradient pit and was completed
as a monitoring well, and analysis for gross alpha and beta particle activity was
added for this well.

° The number of dioxin and furan samples was reduced from two to one, to be
collected at a depth of 10 feet in the deep boring.

° The three surface soil sampling stations were randomly distributed between the
two pits for risk assessment.

The 25-foot boring in the upgradient pit was drilled and sampled, even though the SAP

Amendmentspecified that it was to be eliminated.

Nineteen soil samples (including duplicates) were collected, at 09_25B207 at 5, 10, 15,

20, and 25 feet deep, and at 09_DBMW45 at 5, 10, 15, 20, 25, 35, 55, 95, 120, and

135 feet deep.

B9.3.1 Surface Water and Sediment

(Surface water and sediment samples were not collected at this site.)

B9.3.2 Surface and Near-Surface Soils

Within the west pit, two surface soil locations (09_PT1, 09_PT3) were sampled,

and a total of three samples collected: one original sample and one duplicate

sample were collected at 09_PT1, and one sample was collected at 09_PT3. In

the east pit, one surface sample was also collected at 09_PT2.

B9.3.3 Vadose Zone Soils (Soil Borings)

A 25-foot soil boring was drilled in the center of the east pit and sampled at

depths of 5, 10, 15, 20, and 25 feet. Duplicate samples were collected at 20 and

25 feet, for a total of seven samples. The samples were analyzed for VOCs

SVOCs, TFH, TRPH, and metals. The deep vertical soil boring sampling

program differs from the SAPand SAPAmendmentin that:

10020914.SC0\93\JW-5/2 B9-7
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· The deep boring was repositioned from the west pit center to northwest
of the west pit to provide improved downgradient coverage of Site 9.

· The dioxin and furan sample was collected at 20 feet rather than at
10 feet.

B9.3.4 Groundwater Monitoring Wells

Two soil borings were drilled and sampled, and completed as wells; both wells

were subsequently sampled for groundwater. The downgradient well northwest

of the west pit (09_DGMW75) was sampled at depths of 60 and 120 feet; a

duplicate sample was collected at 60 feet. An aquifer test was performed on this

well; the pump rate was 19 gpm and the duration was 4 hours.

The deep boring monitoring well (09_DBMW45), located in the west pit, was

sampled at 5, 10, 15, 20, 25, 35, 55, 95, and 135 feet. No duplicate samples

were collected. The samples were analyzed for VOCs, SVOCs, TFH, TRPH, and

metals. An aquifer test was not performed on this well.

Dioxin and furan analysis was also performed on the 09_DBMW45 soil sample

collected at 20 feet, and TOC analysis was performed on the 09_DBMW45 and

09 DGMW75 soil samples collected at 135 feet and 120feet, respectively.

B9.4 Surface Water and Sediments

B9.4.1 Description of Surface Water and Sediment Samples

(Surface water and sediment samples were not collected at this site.)

B9.5 Surface and Near-Surface Soils

B9.5.1 Description of Surface and Near-Surface Soils

The soils of Site 9 are Omni Series, Section 206 - Sorrento loam, 0 to 2 percent

slopes. The Omni Series is characterized by poorly drained soils on flood plains

_0_og_4.sco_JW-5/2 B9-8
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and in basins. These soils form in mixed alluvium. About 10 percent of the

mapping unit includes areas of Sorrento clay loam; 3 percent Sorrento sandy

loam; 5 percent soils that are noncalcareous throughout but are otherwise

similar to this Sorrento soils; 5 percent Mocho loam, 0 to 2 percent slopes; and

3 percent Bolsa silt loam, drained (Wachtell, 1978).

At depths of 0 to 12 inches, the soils have a permeability of 0.6 to 2.0 in./hr, an

available water capacity of 0.16 to 0.21 in./hr, and a pH of 6.1 to 8.4 (Wachtell,

1978).

B9.5.2 Analytical Results and Soil Vapor Headspace Values

Compounds detected in the near-surfacesoils include hydrocarbons, four VOCs,

one SVOC, and metals. A summary of detected chemicals is presented in

Table B9-2. Headspace analysis of the east and west pit near-surface soils, as

measured with an OVA, detected no soil organic vapor (see Attachment 1,

Appendix B.)

B9.5.2.1 Upgradient Area

(Upgradient soils samples were not collected at this site.)

B9.5.2.2 Stratum I

Hydrocarbons (TRPH, TFH). TFH-diesel, TFH-gasoline, and TRPH were

detected in both pits. In the west pit (09_PT1 and 09_PT3), concentrations of

TFH-diesel ranged from 38 to 51 mg/kg; of TFH-gasoline, 0.1 to 0.2 mg/kg; and

of TRPH, 65 to 217 mg/kg. In the east pit (09_PT2), concentrations were

19 mg/kg for TFH-diesel, 0.9 mg/kg for TFH-gasoline and 259 rog/kg for TRPH.

All hydrocarbon concentrations are below California LUFT guidelines.

Volatile Organic Compounds (VOCs). VOCs were detected in both west pit

soil borings: 1,1,1-TCA at 6 mg/kg, 2 butanone at 2 to 3 rog/kg, carbon

10020914.SCO\93\JW-5/2 B9-9
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tetrachloride at 2 to 3 fig/kg, and toluene at 2 mg/kg. In the east pit, 1,1,1-TCA

was detected at 9 fig/kg. All VOC concentrations are below CRDLs.

Semivolatile Organic Compounds (SVOCs). SVOCs were not detected in the

west pit. In the east pit, dimethyl phthalate at 360 fig/kg, was the only SVOC

detected; this concentration is below the CRDL.

Metals and Cyanide. Table B9-2 presents the results of the detected metals.

In summary, the near-surface soils have hydrocarbon concentrations that are

below California LUFT, VOC and SVOC concentrations below CRDLs, and

metals.

B9.6 Vadose Zone Soils

B9.6.1 Description of Subsurface Soil Samples

A deep boring completed as a well, a downgradient well, and a 25-foot boring

were drilled during the investigation of Site 9 (Figure B9-1). Figure B9-2 is an

east-west geologic cross section through the site.

B9.6.2 Subsurface Geology

Site 9 overlies approximately 350 feet of unconsolidated Quaternary sediments,

which in turn overlie the semiconsolidated bedrock of the Irvine Area

Groundwater Basin. A detailed description of site geology is provided in

Section 1.

Alluvium encountered during drilling consists of layered sequences dominated

by variable mixtures of sands, silts, and clays (e.g., sandy clay, clayey silt). Thus

well-defined permeable units, such as well-sorted coarse sands, are infrequent.

More detailed descriptions are provided by the geologic cross section

(Figure B9-2) and the soil boring logs (Appendix K).

10020914.$C 0\93\JW-5/2 B9-10
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B9.6.3 Analytical Results

Detected compounds include hydrocarbons, two VOCs, two SVOCs, metals, and

TOC.

Hydrocarbons (TRPH, TFH). TFH-gasoline was detected at 09_25B07,

09_DBMW45, and 09_DGNW45. At 09_25B207, TFH-gasoline concentrations

(mg/kg) increase with depth and are 0.061 at 5 feet and 0.550 at 25 feet.

TFH-gasoline was not detected in the soil samples collected during drilling at

09 DBMW45 and 09 DGMW75. TRPH concentrations in 09 DBMW45 soils are

228 mg/kg at 5 feet and 23 mg/kg at 20 feet. The TRPH concentration of the

09_DGMW75 soil sample collected at 60 feet is 49 rog/kg. All hydrocarbon

detects are below California LUFTguideline concentrations.

Volatile Organic Compounds (VOCs). VOCs detected were acetone and

toluene. In Boring 09_25B207, acetone concentrations increase with depth and

are 25 pg/kg at 5 feet, 31 jug/kg at 10 feet, 37 pg/kg and 48 jug/kg at 20 feet, and

34jug/kg at 25 feet. Acetone is a demonstrated laboratory contaminant; the

maximum detected concentration in the trip blanks was 37 jug/L. A similar depth-

concentration trend is not seen in Well 09_DBMW45; concentrations range from

13 jug/kg to 28pg/kg over the depths sampled. Toluene in 09_DBMW45 is

4 jug/kg at 5 feet, 3 jug/kg at 35 feet, and 6 jug/kg at 55 feet. The toluene

concentrations are below the CRDLs.

Semivolatile Organic Compounds (SVOCs). SVOCs concentrations detected

in 09_DBMW45were bis(2-ethylhexyl)phthalate (460 pg/kg at 25 feet), and benzyl

butyl phthalate (270jug/kg at 95 feet). In 09_DBMW45, the benzyl butyl

phthalate and bis(2-ethylhexyl) phthalate concentrations are below the CRDLs.

Bis(2-ethylhexyl) phthalate was also detected in Boring 09_25B207 at

6,500 jug/kg at 10 feet.

Metals and Cyanide. Table 9-3 presents results of the detected metals.

Dioxins and Furans. Dioxins and furans were not detected.

_oo2og_4.sco_gauw-5/2 B9-11
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Total Organic Carbon ('FOC). TOC concentration is 175 mg/kg at 135 feet

09 DBMW45.

In summary, TFH-gasoline appears to increase with depth in the east pit, but

these concentrations, and all hydrocarbon concentrations detected in Site 9

vadose soils, are below California LUFT guidelines. VOCs appear to increase

with depth in the east pit, but this relationship is not evident in 09_DBMW45,

located west of the west pit. Detected SVOCs also do not appear to indicate a

spatial trend.

B9.6.4 Soil Vapor Headspace ConcentratiOns

Organic vapor analysis (OVA) results are presented in Attachment 1 to

Appendix B. Figure B9-2 presents the OVA headspace concentration (ppmv)

contours overlain on the Site 9 geologic cross section. The maximum organic

vapor concentrations were detected in 09_25B207:19 ppmv at 25 feet and

8 ppmv at 20 feet. Concentrations of 8 ppmv in 09_DBMW45 at 30 feet deep

and 5 ppmv in 09_DGMW75 at 40 feet deep were also recorded. Headspace

concentrations for all other samples were 4 ppmv or less.

B9.7 Groundwater

B9.7.1 Site-Specific Hydrogeology

Table B9-4 (Well Construction Details) summarizes well construction, pump

installation, and water quality sampling data.

The static water levels recorded in 09 DBMW45 and 09 DGMW75 are indicatedt

in Figure B9-2. Depth to water is approximately 120 to 130 feet bgs (See

Appendix I, Hydrographs). Based on December 1992 static water levels, the

horizontal hydraulic gradient measured across the site is approximately 0.007 to

the northwest. Downward vertical hydraulic gradients are expected in response

to regional pumping of aquifers which underlie the site. Such downward vertical

10020914.$C0\93\JW-5/2 B9-12



TM'CTO145 CLE-C01-01F145-B18-0001

gradients are measured in Well Cluster 3, located approximately 2,000 feet

southeast.

Slug test and pumping test data are discussed and evaluated in Appendix F

(Aquifer Test Analysis). Table B9-5 shows aquifer parameters for wells for which

aquifer tests or slug tests were performed.

The hydraulic conductivity and transmissivity values (40-foot screen) for

Well 09_DGMW75 are approximately 65.1 feet/day and 2,280 feet/day,

respectively (Table B9-5). Based on this hydraulic conductivity, a hydraulic

gradient of 0.007 and assuming an effective porosity of 0.3, the average linear

groundwater velocity is 1.5 feet/day.

B9.7.2 Analytical Results

A summary of detected chemicals in groundwater is presented in Table B9-6.

Hydrocarbons, eight VOCs, and gross alpha and beta activity were detected.

Hydrocarbons (TRPH, TFH). Only TFH-gasoline was detected, at 0.085 to

0.250 mg/L in 09_DBMW45.

Volatile Organic Compounds (VOCs). At 09_DBMW45, VOCs detected were:

· 1,1DCE at 2 to 4 fig/L
· 12DCE (Total) at 1fig/L
· Carbon tetrachloride at 3 to 7 fig/L
· Chloroform at 2 fig/L
· PCE at 5 to 8 fig/L
· TCE up to 2,000 fig/L (a duplicate sample shows 1,800 fig/L)
· 1,1-DCA at 0.5 fig/L, estimated

At 09_DGMW75,VOCs detected were:

· Methyl chloride at 0.6 fig/L, estimated
· 1,1-DCE at 1fig/L
· Carbon tetrachloride at 2 fig/L
· Chloroform at 09 fig/L

10020914$COL93\JW5/2 a913
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· PCE at 8 pg/L
· TCE at 270 pg/L

Semivolatile Organic Compounds (SVOCs). SVOCs were not detected.

Pesticides and Polychlorinated Biphenyls (PCBs). Pesticides and PCBs were

not detected at 09 DBMW45 and 09 DGMW75.

Metals and Cyanide. Selenium (up to 41.8 fig/L) was detected in 09 DGMW75.

No cyanide was detected.

Gross Alpha and Beta Particle Activity. Gross alpha and beta particle activity

at 09_DBMW45 ranged from 8.3 to 9.6 pCi/L, and gross beta ranged from 9.9 to

11.2 pCi/L.

General Chemistry. TDS levels exceed the MCLs in 09 DBMW45 and

09_DGMW75, at 1,090 and 1,370 rog/kg, respectively. Nitrate as N in

09_DBMW45 and 09_DGMW75,and chloride and sulphate in 09_DGMW75, also

exceed MCLs slightly to moderately. Well 09_DBMW45 has a field pH of 6.95, a

field electrical conductivity of 1,500pmhos/cm, and a temperature of 22.8°C;

these field values were not recorded for 09 DGMW75.

Stiff and Piper diagrams for Site 9 are found in Appendix J. In general, the

groundwaters for the Site 9 monitoring wells are calcium chloride to calcium

sulphate type waters.

In summary, Site 9 groundwater samples appear to have nondetected to Iow

concentrations of hydrocarbons (i.e., well below California LUFT); nondetected

concentrations of SVOCs, pesticides, and PCBs; elevated selenium concentra-

tions; and detectable gross alpha and beta particle activity. Inorganic

compound regulatory guidelines are exceeded for chloride, nitrate/nitrate-N,

sulphate, and TDS. Regulatory guidelines are exceeded for five VOCs, ranging

from less than two times (PCE) to 400 times (TCE).
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B9.7.3 Comparison with Drinking Water Standards

Analytical results are compared to the most stringent of three drinking water

criteria: EPA MCLs, California MCLs, and California action levels. Groundwater

samples from the downgradient wells exceed the state or federal MCLs for the

following constituents:

° Nitrate/nitrite-N (09_DBMW45 and 09_DGMW75)
· Carbon tetrachloride (09_DGMW75)
· Methylene chloride (09_DBMW45)
· 1,2-DCA (09_DBMW45)
· PCE (09_DBMW45)
· TCE (09_DBMW45)

A summary of regulatory exceedances in presented in Table B9-7.

B9.8 Potential Contaminant Migration Pathways

Surface water runoff does not appear to be a significant contaminant migration pathway,

because the site topography is relatively flat and there are no discrete surface water

drainage courses near the site. The main contaminant migration pathway at Site 9

appears to be a combination of infiltration through the vadose zone and subsequent

horizontal and vertical groundwater transport.

B9.9 Summary and Conclusions

Preliminary investigation of shallow vadose soils, deep vadose soils, and groundwater at

Site 9 reveals that: Contaminants have been observed at Site 9 in all sampled media:

surface and near-surface soils, vadose soils, and groundwater. Compounds detected in

all media include hydrocarbons, VOCs, SVOCs, and metals. An additional detected

compound is gross alpha and beta particle activity (groundwater). The major VOC

detected in groundwater is TCE.
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It appears that subsurface contaminants at Site 9, or just upgradient of Site 9, may

represent a possible source of VOC contamination of groundwater. However, it is

uncertain whether contaminants that potentially originated at Site 9 may have

contributed to the regional VOC contamination. TCE detected in groundwater samples

may have originated at an unknown source upgradient of Site 9.
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Table B9-1
Site 9 (OU-3): Types of Samples and Chemical Analyses

MCAS El Toro Phase I RI Technical Memorandum
Sheet 1 of 2

Groups of Analytes Requested a

Station Sample Sample Pearl- Genl.
Location/ tdenti- Identi- Depth Semi- cidH Herbl- : Chem- Dioxina/ Gross
Stratum fication fic,ation (fi) VOCa VOCa PCBs oides TPH TFH Metals CN latry TOC Furana Alpha/Beta

Surface Water and Sediments (.ors_mpl,_)

Surface and Near-Surface Soils
I

I 09_PT1 IS1454132 0 X X X X X

I 09PT1 S1454482b 0 X X X X X

I 09PT2 S1454133 0 X X X X X

1 09 PT3 S1454134 0 X X X X X

Vadose Zone Soils

09_DBMW45 S1456148 5 X X X X X

09_DBMW45 S1456151 10 X X X X X

09_DBMW45 S1456152 15 X X X X X

09 DBMW45 S1456169 20 X X X X X X

09 DBMW45 S1456150 25 X' X X X X

09_DBMW4§ S1456158 35 X X X X X

09_DBMW45 S1456155 55 X X X X X

09 DBMW45 S1456170 95 X X X X X

09 DBMW45 S1456149 135 X X

09 DGMW75 S1456167 60 X X X X

09_DGMW75 S1457134b 60 X X X X X

09_DGMW75 S1456153 120 X

09_25B207 S1456154 5 X X X X X

09_25B207S1456156 10 X X X X X

09 25B207 S1456159 15 X X X X X

09_25B207 S1456160 20 X X X X X

09_25B207 S1456161 25 X X X X X

09 25B207 S1457079b 20 X X ' X X X

09_25B207 S1457080b 25 X X X X X
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Table B9-1

Site 9 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet 2 of 2

Groups of Analytes Requested a

Station Sample Sample Pearl- Genl.
Location/ Identi- Identi- Depth Semi- cidea/ Herbi- Chem- Dioxina/ Gross
Stratum fication fication (ft} VOCa VOCa IPCBa cides 'FPH TFH Metals CN iatry TOC Furana Alpha/Beta

Groundwater

09_DBMW45 51452065 117-157 X X X X X X X X X

09_DBIVlW45 S1452391b 117-157 X X X X X X X X X

09_DBMW45 $1452062 117-157 X

09_DGMW75 S1452063 114-154 X X X X X X X X

a VOCs= VolatileOrganicCompounds; Semi-VOCs= SemivolatileOrganicCompounds;
PCBs = PolychlorinatedBiphenyls;TPH = TotalRecoverablePetroleumHydrocarbons;
TFH -- Total FuelHydrocarbons;CN = TotalCyanide; TOC = TotalOrganicCarbon.

b Duplicate

10020920.SCO/93/JD-5/4



Table B9-2

Site 9 (OU- 3): Summary of Detected Chemicals In Sediments and Surface/Near-Surface Soil

MCAS El Toro Phase I RI Technical Memorandum

STATIONID I I 09 PT1 I ] 09 PT1 I t 09 PT2 I I 09 PT3 I
SAMPLE NUMBER] I S_54t32 I I SI-454482 I I S_S4t33 I I S_S4134 I

SAMPLE DEPTH(FT.BGS) I (0) I I (O) I (0) I I (0) I
ANALYTE BY GROUP UN TS DVF{a) DVF[a) DVF(a) DVF{a)

METALS

VANADIUM MC/KG 27.1 I I 31.4 I I 25.1 I I 35.7 I
THALLIUM MG/KG 0,25 b 0.15 U I 0.21 I b I 0.15 I U
SELENIUM MC/KO 0.11 I U I 0.12 I b I 0.3 I b I 0.1 I U
LEAD MC/KG 14.3 26.2 62.5 I 14.1 I
NICKEL MC/KG 5.8 I b 8.7 I b I 4.7 i b I 8.5 I
SODIUM MC/KG 531 b 550 b 539 I b I 483 I b
MANGANESE MC/KG J 228 246 292 272
MAGNESIUM MC/KG 4950 5460 3990 I I 5950 I
POTASSIUM MC/KG I 3820 4180 2850 4730
ZINC MC/KG 48.2 56.8 35.8 57.9 I
IRON MC/KG 11800 13900 11000 15600 [
COPPER MC/KG I 9.9 13.1 I I 7 1.1
CHROMIUM MC/KG I 9.3 I 11.7 I 23 13.7
COBALT MC/KG J 5.9 b 5 b 5.5 b 6.1 b
;ADMIUM MC/KG 1.2 1.3 1.1 1.7 I

CALCIUM MC/KG J 4930 5070 4520 5010
BARIUM MC/KG 2500 1760 160 2610 I
ARSENIC MC/KG 2.7 2.7 4.7 2.1
ALUMINUM MC/KG 8180 10500 7310 11600
VOLATILE ORGANIC COMPOUNDS

TOLUENE I UC/KGI lO I u I lO I u I 11 I U I 2 I J I
_a_RBONTETRACHLORIDE UG/KG 10 U 2 J I 11 I U I 3 I J I
1,1,1-TRICHLOROETHANE UC/KG I 10 U 6 J 9 J 10 U
Z-BUTANONE I UG/KG I 2 I J I 2 I J I 11 ] U I 3 I J I;EmVO_TILEO_AN_CCOMPOUNDS
DIMETHYLPHTHALATE I UG/KGI 680 I u I 890 I u I 36o I J I 690 I u I
TOTAL FUEL HYDROCARBONS ('DIESELAND GASOUNE)
1'FHDIESEL MC/KG 37.6 I I 51.1 19.1 12.9 U
TFH GASOLINE MC/KG 0.171 0.11 0.89 0.113
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS ('rRPH,)
'RPH MC/KG 72 217 259 65

Ia) A definition of each data validation flag (DVF) is provided in Table B-1.
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Table 99-3
Site 9 (OU- 3): SunmmW of Detected Chemicals In the Vadoee Zone (Subsurf&ce) Samples

MCAS El Tom phase I RI Technical MMnorandum

--ON."---I I°'''°',.,["--ow,.,L""'ova,, '-- °'°---,.8AMPLE NUMBER 51458154 Bt4E91M 11456156 81455160 81457079 S145516t 81457690 814i_1U
SAMPLE DEPTH(FT.BGS) (S) ;'10) IlS) 420) (20) 426i 425) 45)

ANALYTE BY GROUP UNITS DVF(a)
GENERALCHEMISTRY
TOTAL ORGANIC CARBON ]MO_KOW I I I ] I I I I J I I I I I I I
IIETALS

S_LVER MGh(G 0.44 b 0.76 b 0.49 b 0.4 b 0.39 b 0.35 U 6.37 b 0.4 b
_LUMINUM MO/KO 19200 32900 29000 g750 15200 11200 15300 9460
_RSENIC MC.._KG 4 5.7 7.3 4.3 3.5 3.3 3.6 1.6 b
_RIUM MO/KG 227 333 247 110 194 184 146 8620
3ERYLLIUM MO/KG 0.7 b 1.2 b 1.2 b 0.47 b 0.55 b 0.52 b 0.71 b 0.42 b
_ALC_M MGIKG 8940 22800 20600 6150 9560 4230 5740 8280

'CADMIUM MG/KG t .2 1.2 b 1.4 0.63 U 0.67 b 0.95 b 12 b 1.6
COBALT MO/KG 10.6 b 16.1 14.6 5.6 b 6.5 b 5.6 b 7.3 b 6.1 b
CHROMIUM MO/KG 16.6 26.8 23.6 6.3 14.2 10.7 14.3 19.2
_OPPER MO/KG 11.3 19 17.1 6.2 9.3 7.7 112 24.3.
RON MG/KG 23500 35900 32000 12200 16300 13500 17200 17700
I/IERCURY MG/KG 0.01 U 0.01 U 0.01 U 0.01 U 0.(}2 U 0.01 U 0.02 U 0.06
=OTASSIUM MO/KG 5830 10100 9790 3280 5320 3530 4950 3886
_AGNESIUM MO/KO 11600 20500 18000 5830 8650 5290 6940 5136
MANGANESE IV,G_G 368 470 471 214 296 235 296 265

SODIUM MO/KG 396 U 2010 4450 1440 1890 1440 1880 795 b
NICKEL MO/KG 12 16.1 14.6 5.9 b 16.2 7.1 b 11.8 10.5

ILEAD MO/KG 4.7 6.6 9.3 3.9 4.5 4 4.4 15.3
,SELENIUM MO/KG 5 U 0.56 U 5.6 U 4.8 U 4.9 U 0.49 U 5.1 U 0.09 b
THALLIUM MO/KG 0.38 U 0.42 U 6.43 U 0.37 U 0.37 U 0.37 U 0.39 U 0.23 b
VANADIUM MGtKG 53.6 58.6 79.1 32.4 47,4 32 36.9 31.1
_'INC MC4KG 71.5 117 102 36.2 56.5 42.4 599 t 11
OLATILE ORGANfC COMPOUNDS

,OLUENE I_GI 12 Iul 12 lUl 12 IUI 12 lU[ 12 IU[ 11 [UI 12 IUl41J_CETONE UG/KO 25 31 12 U 37 48 34 12 U 11 U
,I;EMIVOUIlr'!LE ORGANIC COMPOUNDS

lU Ol 7.0 lul 6. I 1760 610 72o 730lul 7.0 IuI 7103ENZYL BUTYL PHTHALA'rE UG/KO 780 U 7.0 u 760 U 510 U 7.0 U 730 U 780 U 710 U
_DTALFUEL HYDROCARBONS (DIESEL AND GASOLINE_
FH GASOLINE [ MC._KO t 0,061 [ t 0,166 t [ 0,263 [ t 0.242 I I 0.119 t I 0.37 I t 0.55 I I 0.054 ) U
'OTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPH)
'RPH I Mc-_<QI 20 I u I 2o I u I 26 I u I 20 I U I 20 I U I 20 I U I 20 I U I 226 I

Sheet 1 of 3
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Table 89-3

Site 9 (OU- 3): Summary of Detected Chemicals in the Vadose Zone (Subsurface) Samples

MCA8 El Toro Phase I RI Technical Memorandum

STATION ID 01)_DBIVlW45 I 09_DBIVlWU 09_DBMt/V45 09 DBIVlW45 09 DBMW45 0!OBMW45 0g_DBMW45 0*J_DBMW4S

SAMPLE NUMBER $14S618t I 8141_tlr2 g 1,11i_1ll9 St41_9180 8t488189 St486tU 81458170 S14_11411
SAMPLE DEPTH(FT.BGB) (10) (16) (20) (28) (35) (55) (95) (136)

ANALYTE BY GROUP UNITS DVF{a) DVF{a) DVF(a) DVI=(i} DVF(a) DVF{i} DVF(a) DVF_ii)
GENERAL CHEMISTRY

TOTAL ORGANIC CARBON IMC_OWI I f I I I I I I i I I I I I 177 I
METALS
SILVER MC_(G 0.32 U 0.3 U 0.33 b 0.32 U 0.32 UJ 0.31 UJ 8.3 UJ
ALUMINUM MG/KG 10900 10400 6690 14500 8010 5100 3170
ARSENIC MG/KG 2.9 1.9 b 1.8 b 2.2 b 2.4 1.6 b 0.87 b
BARIUM MG/KG 280 150 113 226 103 84..8 77
BERYLLIUM MG/KG 0.6 b 0.36 13 O17 U 0.54 b 0.44 b 0.33 b 0.17 U
CALCIUM MG/KG 16600 10600 7270 16300 9530 4000 2220
CADMIUM MG/I<G 2.2 1.3 U 1.1 U 1.6 1.8 1.1 1.1
COBALT MG/KG 10.2 b 4.0 b 3.5 b 7.7 b 4.9 b 3.8 b 2.5 b
CHROMIUM _MG/XG 20 10 74 14.2 8 69 8.8
COPPER MGJI<G 40.6 6.8 5.3 b 0.7 6.7 5.9 5.8
IRON MG_G 23700 15000 10100 21000 110OO 7680 5280
MERCURY ; MC_KG 0.O4 U 0.03 U 0.04 U 0.03 U 0.03 U 0.03 U 0.03 U
POTASSIUM i MG/KG 8790 4430 3190 6050 2380 2140 1070
MAGNESIUM MG/KG 11900 6960 5060 12000 4440 31,50 1350
MANGANESE i MG,'KG 354 296 206 405 196 148 119
SODIUM ! MG/KG 1240 854 b 1050 b 1830 1190 878 b 410 b
NICKEL : MG/KG 15.5 6.8 13 6.1 b 11.4 8.4 b 6.1 b 5.1 b
LEAD MC_KG 10.5 1.6 1.5 2.3 2.3 1.0 1.2
SELENIUM ! MC-,/KG 0.09 U 0.09 U 0.00 U 0.09 U 0.09 U 0.09 U 0.09 U
THALLIUM MC-,/KG 0.32 b 0.22 b 0.26 b 0.3 b 0.23 b 0.18 U 0.17 U
fANADIUM MGIKG ,57 37.9 26.1 56.1 27.5 18 13

ZINC : MG_KG 124 45.8 33.3 65.6 33.4 26.6 137
VOLATILE ORGANIC COMPOUNDS

T_UENE I_GI 12 lul 11 IUI 11 IUI 12 IUI 3 IJI 9 IJ I 11 IUI 11 IUACETONE UG/KG 22 16 13 12 U 11 U 13 27 28
SEtVOLA TILE ORGANIC COMPOUNDS

B,s_,P,_ u_GI 700lul 720IuI 700IuI _0 IJI 710IuI 700IuI 710lut IBENZYI. BUTYL PHTHALATE UG/KG 790 U 720 U 700 U 780 U 710 U 700 U 270 J
TOTAL FUEL HYDROCARBONS IINESEL AND GASOUNE_
TFHGASOLINE I MC-/KGI O.O6 I U t 0,055 I U I 0.053 I u I 0.059 I U I 0.084 I U I O.O6 I U I 0084 I U 1 l
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (*7RP_
TRPH I MG/KG I 20 I U I 20 I U I 23 I I 20 I U I 20 I U I 20 I U i 20 I U I I
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Table B9-3

Site 9 (OU- 3}: Summary of Detected Chemical,, In the Vadose Zone (Subsurface) Samples

MCAS El Toro Phase I RI Technical Memorandum

SAMPLE NUMBER 8t4661G7 81487134 $1456t53
SAMPLE OEpTH{FT.BG$) (,ii,O) (4_0) _120)

ANALY'TE BY GROUP UNITS DVFll) DVF¿a)
GENERAL.CHEMISTRY
TOTAL ORGANIC CARBON IMC_KGW [ J I I I lOO I u I I I I ] I I I I I
METALS
S_LVER MG_G 0.66 b
ALUMINUM MG/KG 10700
ARSENIC MG/KG 3.2
BARIUM MG/KG 134
BERYLLIUM IdG/KG 0.22 b
CALCIUM MG/KG 7330
CADMIUM MG/KG 1.6
COBALT MG/KG 5.0 b
CHROMIUM M_G 29.8
COPPER MG/KG 18.9
IRON bIG/KG 20100
MERCURY MG/I(G 0.03 U
)OTASSIUM MG,'KG 3530

MAGNESIUM MG/KG 6070
MANGANESE MG/KG 285
SODIUM MG/KG 891 b
NICKEL MG,'KG 15.5
LEAD MG/KG 2
SELENIUM MG/KG 0.12 U
THALLIUM MCdKG 0.39 U
VANADIUM MG/'KG 36.8
ZINC MG/KG 69
VOUIIT/LE ORGAN/C _ Mn,_

,o.u_ Ira: I 11 u 11^_O.E 1, IuI - I_1 I I I I I I I I [ [ I
$EMIVOLA llLE OR_A.. ._--r COMPOI m-n_

UG/KG 740 U 740 U

toTAL FUEL-HYDROCARBONS ,n_E':EL AND GASOUNEJ
TFHGASOLINE I MC''/KG I 0.0SS I U [ 0.056 I U I { t I I [ [ [ [ I t I
TOTALRECOVERABLE pETROLEUM HYDROCARBONS(?'RI,H)
r._ Iuc'_6 I 40 I I 2o I u I I t I I I I ] r F I I

[I) A definilion ofeach data validation flag (OVIF)is provided M TableB-1.
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Table B9-4

Site 9 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 1

Station Identification

Item 09_DGMW75 09_DBMW45

Survey Location--Northing 549910 549844
Survey Location--Easting 1546829 1547402

Ground Surface Elevation (ft above MSL_ 270 279
Measuring Point Elevation (ft above MSL =) 271 280

Measuring Point Location Top of sounding tube Top of sounding tube

Type of Sudace Completion Above ground Above ground

Casing Diameter and Material 4" Sch. 40 PVC 4" Sch. 40 PVC

Screen Diameter and Material 4" 0.02"-slot SS 4" 0.02"-slot SS

Screen Interval (ft bgs b) 114-154 117-157

Length of Drop Pipe (ft bgs b) 153 147

Make and Model of Installed Pump 4" Grundfos Rediflow 2" Grundfos Rediflow

Date of Pumping Test I December 1992 Not tested

Date of Water Quality Sampling 11 December 1992 10 December 1992

aMean sea level

bBelow ground surface
SS = Stainless Steel

1002091D.SCO\g3\JD
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Table B9-5

Site 9 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 1

Trans- Hydraulic
Station Analysis mij_sivity Conductivity Storage Leakance

Identification Type of Test Method (ft'_/day) (fi/day) Coefficient a Factor a

09_DGMW75 Pumping Theis (1935): 2280 65 NA NA
Recovery Data

aNA = Not applicable.
Source: Table F-2 (Appendix F)

1002091E.Sco_q3\JD



Table 89-6

Site 9 (DU. 3): Summary of Detected Chemicals in Groundwater Samples
MCAS El Tom Phase I RI Technical Memorandum

STA'I1ON ID 09_DB MW4._ 09_DBIV_N46 09_DBMW4$ 09~DGMWTS

6AMPLE NUMBER 6t452N2 61452059 61452391 61452968

SCREEN INTERVAL (tt7-157) (117-t$7) (117-157) (114-154)

ANALYTE BY GROUP REG.coDE(b) REG.LEVEL(c) UNITS DVF(i) DVF(i) DVF(A) DVI=(II)
GENERAL CHEM/STR Y

CARBONATE NA NA MG/L

BICARBONATE NA NA MG/L 230 230 191

ALKALINITY AS CACO3 NA NA MG/L 189 188 156

CHLORIDE 3 250 MG/I. 197 202 273

SULFATE 3 250 MG/L 228 231 423

TOTAL DISSOLVED SOLIDS 3 500 MG/1. 1050 1090 1379

NITRATE/NITRITE-N I 10 MG/L 19.1 18.7 23.6

METALS

SODIUM NA NA UG/L 72800 70100 116000

NICKEL NA NA UG/1. 22.2 b 18.4 b 14.8 b

MAGNESIUM NA NA UG/L 45000 43700 58900

ANTIMONY NA NA UG/L 12.1 U 12.1 U 14.6 b

POTASSIUM NA NA UG/L 2320 b 2300 b 2480 b

SELENIUM I 10 UG/L 202 U 22 U 41.8

ZINC 2 5000 UG/I. 3.5 U 2.2 U 15 b

MANGANESE 3 50 UG/L 4.3 b 3.9 b 12.1 b

VANADIUM NA NA UG/L 15.7 b 17 b 17.4 b

CALCIUM NA NA UG/L 173000 109000 216000

MERCURY 2 2 UG/!- 0.1 U 0.1 U 0.14 b

IARIUM 2 2000 UG/L 25.5 b 24.9 b 20.8 b

ALUMINUM 3 50 UG/L 33.1 J 31 UJ 443 b

VOLAT/LE ORGAMC COMPOUNDS

1,2-DICHLOROETHANE I 9.5 UG/L I U I U 0.5 J I U

TETRACHLOROETHENE 2 5 UG/L 5 7 8 8

1,2-DICHLOROETHENE (TOTAL) NA NA UG/L 1 U I U I I U

CARBONTETRACHLORIDE I 0.5 UG/L 3 7 6 2

CHLOROFORM 2 1O0 UG/L 2 2 2 0.9 J

CHLOROMETHANE (METHYL CHLORIDE) NA NA UG/L 2 U 2 U 2 U 06 J

1,I-DICHLOROETHENE NA NA UG/t. 2 4 1 U 05 J

TRICHLOROETHYLENE 2 5 UG/L 1000 D 1800 D 2000 D 270 D

TOTAL FUEL HYDROCARBONS(DIESEL AND GASOLINE)

TF.CASOLI.E I NA I NA I_'L I I I 85 I [ 2_0 I I _0 I U
GROSS ALPHA AND BETA

GROSS ALPHA 2 15 PCFL 8.6 8.3

GROSS BETA 2 50 PCFL 11.2 9.9

(B)A definition of each data validation flag (DVF) is provided In Table B-1. (c) The given concentration mi)resents the California MCL,

(b) Regulatory Codes are: the EPA pdmary MCL, the EPA secondary MCL, or the

1 - Cstlfomill MCL California DTSC Action LeVel,whichever is most stringent.

2 = EPA latrnary MCL

3 - EPA secondary MCL
4 = CIIlifomia DTSC Action Level

G_V_eXLS Sheet 1 of I
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Table B9-7

Site 9 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs) b Analyte Units tration Level c Code d

09 DBMW45 (117-157) Carbon tetrachloride pg/L 7 0.5 2

Tetrachloroethene pg/L 8 5 1

Trichloroethylene #g/L 2000 5 1

Nitrate/Nitrite-N mg/L 19.1 10 2

Total Dissolved Solids mg/L 1090 500 3

Methylene chloride pg/L 80 40 3

1,2-Dichloroethane pg/L 0,5 0.5 2

09_DGMW75 (114-154) Chloride mg/L 273 250 3

INitrate/Nitrite-N mg/L 23.6 10 2

Suffate mg/L 423 250 3

Total Dissolved Solids mg/L 1370 500 3

Selenium pg/L 41.8 10 2

Carbon tetrachloride /Jg/L 2 0.5 2

Tetrachloroethene pg/L 8 5 1

Trichloroethylene pg/L 270 5 1

09_DGMW75 (0-0) Carbon tetrachloride pg/L 2 0.5 2

Tetrachloroethene /_g/L 6 5 1

Trichloroethylene pg/L 270 5 1

aoalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
c'rhe most stringent federal/state drinking water standard was applied. In the presence of both an EPA
MOL and a California MOL, the most stringent MCL is represented. If neither an EPA or California MOL

_Rlisted, the California DTSC action level was applied.
egulatory Code:

1=EPA Primary MOL: Federally enforceable drinking water standard established for the health
effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MOL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

10020B24.SCO\93\JD



Appendix B10

Nature and Extent of Contamination:

Site 10 (OU-2) --Petroleum Disposal Area
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Appendix B10

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

Site 10 (OU-2) - PETROLEUM DISPOSAL AREA

This discussion of Site 10 is supplemented by the figures and data tables listed below.

The figures begin on page B10-3, and the tables are grouped at the end of this

Appendix B10. Field headspace values for soils at this site are presented in

Table BAI-10, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B10-1: (Site Map)
Figure B10-2: Geologic Cross Section

Table B10-1: Types of Samples and Chemical Analyses
Table B10-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B10-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B10-4: Well Construction Details
Table B10-5: Summary of Hydraulic Parameters
Table B10-6: Summary of Detected Chemicals in Groundwater Samples
Table B10-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B10.1 Site Description

The Petroleum Disposal Area is directly south of Building 435 and east of Building 369.

The disposal area is approximately 1,200 feet long by 800 feet wide and is currently

covered with aircraft matting and a concrete apron. These two surfaces were installed

at different times (the concrete in 1971 and the matting in 1973) and may have

differences in their permeability to water and air. Therefore, the site consists of two

strata: Stratum 1, the Concrete Apron, and Stratum 2, the Aircraft Matting (Figure

B10-1).

From 1952 through the mid-1960s, waste oils were applied to the ground for dust

control. Reportedly, waste crankcase oil, antifreeze, hydraulic and transmission fluids,

motor oils, and solvents were used. It is estimated that approximately 52,000 gallons of

waste were sprayed over an area covering approximately 960,000 square feet, based on

the assumption that about 500 gallons were used every 3 months for 13 years. The

10020933.SC0\93\JW-4/28 B1O-1
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practice has stopped and the areas that were sprayed have been excavated and

covered with concrete or built over. It is estimated that 90 percent of the wastes

disposed of at the site were crankcase oil (Brown and Caldwell, 1986).

B10.2 Suspected Waste Types and Contaminants

The types of waste associated with the site include waste crankcase oil, antifreeze,

hydraulic and transmission fluids, motor oils, and solvents. Suspected contaminants

include VOCs, SVOCs, and hydrocarbons.

B10.3 Field Investigation

As described in the SAP, the field investigation at Site 10 consisted of:

· Drilling and sampling one 25-foot boring
° Drilling and sampling one deep boring
° Drilling and sampling one downgradient monitoring well
· Collecting surface and near-surface soil samples from 6 sampling stations.

Because the site is flat and has no permanent water courses, no surface water or

sediment samples were collected.

Changes were made in the site boundaries and the number and location of monitoring

wells, deep soil borings, and shallow soil borings from those in the original SAP, as

documented by the SAP Amendment. The boundaries were extended west towards

Tank 174 and Building 369. One additional well west of the site was added to improve

downgradient coverage, and the deep soil boring was not completed as a monitoring

well, so there was no net change in the number of constructed wells. Sets of shallow

soil borings were reduced from nine to seven. Three sets of borings were located in

each stratum, and one set at the upgradient well.

Field changes were made after the SAP Amendment. The upgradient monitoring well

and the set of upgradient shallow soil borings were eliminated, because of access

problems and because improved understanding of the groundwater flow direction

revealed that the upgradient well was actually cross-gradient to Site 10. Instead, Deep

10020933.SC0\93\JW-4/28 B10-2
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Boring 07_DBMW70 at Site 7 was completed as a monitoring well. In addition, the

second downgradient well at Site 10 was eliminated, because it was realized that

monitoring wells at Sites 9 and 22 would provide adequate coverage for Site 10.

B10.3.1 Surface Water and Sediment

(No surface water or sediment samples were collected.)

B10.3.2 Surface and Near-Surface Soil

Three shallow borings were drilled in each stratum: 10_GN1, 10_GN2, and

10_GN3 in Stratum 1, and 10_GN4, 10_GN5, and 10_GN6 in Stratum 2. Samples

were collected at 0, 2, and 4 feet in Stratum 1, and at 0 and 2 feet in Stratum 2.

B10.3.3 Vadose Zone Soil

The 25-foot boring (10_25B209) was sampled at 5-foot intervals to 25 feet; two

duplicates were collected (20 and 25 feet) for a total of seven samples. Eight

samples were collected from the deep soil boring (10_DB208), at 5, 10, 15, 20, 25,

40, 50, and 123 feet; no duplicate samples were collected. This boring was not

completed as a monitoring well. Three soil samples were collected from the

downgradient monitoring well (10_DGMW77), at 120 and 134 feet, and a duplicate

sample was collected at 134 feet.

B10.3.4 Groundwater

Groundwater samples were collected from the downgradient monitoring well

(10_DGMW77), and an aquifer test and Theis Recovery test were performed.

B10.4 Surface Water and Sediments

B10.4.1 Description of Surface Water and Sediment Samples

(No surface water or sediment samples were collected at this site.)

10020933.SCO\93\JW-4/28 B10-7
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B10.5 Surface and Near-Surface Soils

B10.5.1 Description of Surface and Near-Surface Soil Samples

The soils of Site 9 are Omni Series, Section 206 - Sorrento loam,

0 to 2 percent slopes. The Omni Series is characterized by poorly drained soils

on flood plains and in basins. These soils form in mixed alluvium. About

10percent of the mapping unit includes areas of Sorrento clay loam;

3 percent Sorrento sandy loam; 5 percent soils that are noncalcareous throughout

but are otherwise similar to this Sorrento soils; 5 percent Mocho loam, 0 to

2 percent slopes; and 3 percent Bolsa silt loam, drained (Wachtell, 1978).

At depths of 0 to 12 inches, the soils have a permeability of 0.6 to 2.0 inches/hour,

an available water capacity of 0.16 to 0.21 inch/inch, and a pH of 6.1 to 8.4

(Wachtell, 1978).

B10.5.2 Analytical Results and Soil Vapor Headspace Values

A summary of requested analyses is presented in Table B10-1. A summary of

detected chemical compounds is presented in Table B10-2.

B10.5.2.1 Upgradient Area

(No upgradient soil samples were collected.)

B10.5.2.2 Stratum 1: Aircraft Matting

The analytical results, presented in Table B10-2, are discussed briefly below.

Detected compounds include hydrocarbons, one VOC, 12 SVOCs, and metals.

At 10_GN2, TRPH was detected at 282 and 293 mg/kg in the surface soil (a

duplicate sample was collected). At 10_GN3, TRPH was detected in the surface

sample (204 rog/kg) and at 4 feet (75 mg/kg); TRPH was not detected in the

2-foot sample. TFH-diesel was detected at Iow concentrations at all stations in

10020933,$CO\93\JW-4/28 B10-8
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Stratum 1. Concentrations are as follows: 35 mg/kg at IO_GN1 at 0 feet; 38 and

24 mg/kg at 0 and 2 feet, respectively, at I O_GN2; and, 27 mg/kg at 0 feet at

I O_GN3. TFH-gasoline was not detected or was less than 1 mg/kg in the

Stratum 1 samples.

One VOC, toluene, was detected at Stratum 1. Toluene was detected at IO_GN2

4 feet (13/_g/kg). Toluene was also identified below the CRDL at 0 feet at

10 GN2 and at 0 and 4 feet at 10 GN3.

Two SVOCs, fluoranthene and pyrene, were detected above the CRDLs at

Stratum 1. At I O_GN1, fiuoranthene (770pg/kg) and pyrene (780pg/kg) were

detected in the surface sample only. Nine other SVOCswere also identified below

the CRDLs in this sample. At IO_GN2, diethyl phthalate was identified below the

CRDL in the surface sample.

Silver was found in the surface samples at I O_GN1 (0.82 mg/kg) and I O_GN3

(0.84 mg/kg). Both of these values are estimated as they are below the CRDL.

In summary, hydrocarbons were detected (up to 293 mg/kg) at all sampling

stations. VOCs were detected (up to 130 pg/kg) at Station 10_GN2, and SVOCs

were detected (up to 780 pg/kg) at 10_GN1 and 10_GN2. Silver concentrations

(up to 0.84 mg/kg) were detected at 10GN1 and 10_GN3. The highest OVA

concentration (3 ppmv) was recorded at stations 10_GN1 and 10_GN2.

B10.5.2.3 Stratum 2: Concrete Apron

Compounds detected were hydrocarbons, three VOCs, and metals.

Four VOCs were detected at Stratum 2. PCE was detected in the surface soil

sample at IO_GN5 at a concentration of 19 pg/kg. PCEwas also identified below

the CRDL in the 2-foot sample at 10_GN5 (5/Jg/kg). Toluene (at 0 and 2 feet) and

1,2-DCE (at 0 feet) were also identified below the CRDLs at IO_GN5. Toluene was

detected at I O_GN4 at 2 feet at 18pg/kg, and in I O_GN5 below the CRDL.

10020933.SC0\93\JW-4/28 B10-9
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Acetone was detected in 10_GN4 at 0 feet at 130/_g/kg, but was also detected in

the blank for this sample. VOCs were not detected at 10_GN6.

TRPH was detected only in the surface sample at 10_GN4, at a concentration of

532 mg/kg. TFH-diesel, TFH-gasoline, and SVOCs were not detected.

In summary, among hydrocarbons, TRPH was detected at 532 mg/kg at 10_GN4.

TFH-diesel and TFH-gasoline were not detected, nor were SVOCs. VOCs

detected were PCE (up to 19pg/kg) at 10_GN5, and toluene and 1,2-DCE at

10 GN5 at concentrations below the CRDLs.

B10.6 Vadose Zone Soils

B10.6.1 Description of Subsurface Soil Samples

A downgradient well, a 25-foot boring, and deep boring were drilled.

B10.6.2 Subsurface Geology

Site 9 overlies approximately 350 feet of unconsolidated Quaternary sediments,

which in turn overlie the semiconsolidated bedrock of the Irvine Area Groundwater

Basin. Alluvium encountered during drilling consists of layered sequences

dominated by variable mixtures of sands, silts, and clays (e.g., sandy clay, clayey

silt). Thus, well-defined permeable units, such as well-sorted coarse sands, are

infrequent. More detailed descriptions are provided on the soil boring logs

presented in Appendix K and in the geologic cross section (Figure B10-2).

B10.6.3 Analytical Results

The analytical results, presented in Table B10-3, are discussed briefly below.

Detected compounds were hydrocarbons, three VOCs, and metals.

Hydrocarbons (TRPH, TFH). TRPH was detected only in the 25-foot boring

(10_25B209) at 5 feet (299 mg/kg) and 10 feet (529 rog/kg). TRPH was not

10020933.SCO\93\JW-4/28 B10-10
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detected in the samples at 10_DB208 and 10_DGMW77. TFH-gasoline was

detected below 1 mg/kg in the samples from 10_25B209, and was not detected at

10 DB208 and 10 DGMW77. TFH-diesel was not detected.t

Volatile Organic Compounds (VOCs). Three VOCs were detected. At

10_DB208, acetone was detected only at 40 feet (12 fig/kg). At 10_DGMW77,

acetone was detected at 134 feet at concentrations of 70 and 76 fig/kg (duplicate

sample). Acetone is a demonstrated laboratory contaminant; the maximum

detected concentration in the trip blanks is 37 fig/L. Methylene chloride was

identified below the CRDL in the 124-foot sample at 10_DGMW77, and 2-butanone

was identified below the CRDL at 10_DB208 at 15, 20, and 25 feet. Methylene

and 2-butanone are also demonstrated laboratory contaminants; their maximum

detected concentrations in the trip blanks were 42fig/L, and 33 fig/L,

respectively.

Semivolatile Organic Compounds (SVOCs). SVOCs and total organic carbon

were not detected.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Pesticides and

PCBs were not detected.

Metals. Metal results are presented in Table B10-3.

Total Organic Carbon ('roc). TOC was not detected.

Soil Vapor Headspace Concentrations. Organic vapor analysis (OVA) results

are presented in Attachment 1 to Appendix B. In Well 10_DGMW77, the maximum

OVA headspace concentrations of 5, 5, and 4 ppmv correspond with the 40-, 60-,

and 80-foot soil samples, respectively. In Boring 10_DB208, the maximum

headspace concentration of 2 ppmv was recorded for the 15- and 50-foot

samples. In Boring 10_25B209, the maximum headspace concentration of

2 mg/kg was recorded for the 20-foot sample, Headspace analysis on the other

soil samples yielded concentrations of 1 ppmv or less. In general, the maximum

10020933.SC0\93\JW-4/28 B10-11



TM'CTO145 CLE-C01-01F145-B18-O001

OVA concentrations were recorded within the coarser-grained units (e.g., the sand

lenses identified during drilling).

In summary, hydrocarbons were detected at 10_25B209, as TRPH (up to

599 mg/kg) and as TFH-gasoline (less than 1 mg/kg). Hydrocarbons were not

detected in 10_DB208and 10_DGMW77. VOCs detected were acetone (12/]g/kg

at 10_DB208, and 70 and 76 pg/kg at 10_DGMW77) and methylene chloride and

butanone in 10 DGMW77 at concentrations less than CRDLs. SVOCs and TOC

were not detected. Mercury was detected (0.70 mg/kg) in 10_DB208 in the

20-foot sample.

B10.7 Groundwater

B10.7.1 Site-Specific Hydrogeology

Table B10-4 summarizes well construction, pump installation, and water quality

sampling data.

The static water level recorded in Well 10_DGMW77 is indicated in Figure B10-2.

Depth to water is approximately 110 feet bgs. Based on December 1992 static

water levels for Site 10 and surrounding site monitoring wells, the horizontal

hydraulic gradient component measured across Site 10 is 0.007 to the northwest.

Vertical hydraulic gradients are expected to be down at Site 9 in response to

regional pumping of aquifers that underlie the site, as seen in Site 18, Well

Cluster 3 (about one-third of a mile southeast of Site 9).

Slug test and pumping test data are discussed and evaluated in Appendix F.

Table F-2shows aquifer parameters for all wells for which aquifer tests or slug test

were performed. The hydraulic conductivity and transmissivity (40-foot screen) for

Well 10_DGMW77 are approximately 42 fi/day, and 1,690 ft2/day, respectively

(Table B10-5). Assuming the hydraulic conductivity above, an effective porosity of

20 percent, and a hydraulic gradient of 0.007, the average linear groundwater

velocity is 1.5 E/day.

10020933.8CO\93\JW-4/28 B10-12
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B10.7.2 Analytical Results

A summary of detected chemicals in groundwater is presented in Table B10-6.

Compounds detected were six VOCs, one SVOC, and metals.

General Chemistry. The alkalinity in the downgradient monitoring well

(10_DGMW77), expressed as CaCO3, is 189 mg/L. The bicarbonate concentration

is 230 mg/L. The sample has a TDS of 1,030 mg/L. Chloride, sulphate, and

nitrite/nitrate (as N) concentrations are 188, 217, and 16 mg/L, respectively.

Groundwater from 10 DGMW77 is characterized as calcium chloride to calcium

sulphate water; Stiff and Piper diagrams are found in Appendix J. The field pH

was 7.06, the field EC was 1,280 (units), and the field temperature was 24.4°C.

Hydrocarbons (TRPH, TFH). Hydrocarbons were not detected.

Volatile Organic Compounds (VOCs). VOCs detected in the groundwater in Well

10_DGMW77 include TCE (35 fig/L), PCE (8 fig/L), carbon tetrachloride (2 fig/L),

and chloroform (1 fig/L). In addition, 1,1-DCE and methyl chloride were identified

below the CRDLs.

Semivolatile Organic Compounds (SVOCs). One SVOC, benzyl butyl phthalate,

was detected in Well 10_DGMW77 at a concentration of 19 fig/L.

Pesticides and Polychlorinated Biphenyls (PCBs). Pesticides and PCBs were

not detected.

Metals and Cyanide. Selenium was detected in 10_DGMW77 at a concentration

of 15.4 fig/L. Cyanide was not detected.

In summary, hydrocarbons were not detected in Well 10_DGMW77. VOCs

detected were TCE (35 fig/I), PCE (8 fig/I), carbon tetrachloride (2 fig/I), and

chloroform (1 fig/I). Methyl chloride and 1,1-DCE were also detected below

CRDLs. Benzyl butyl phthalate, at 19 fig/I, was the only SVOC detected. Lastly,

selenium (15.4 fig/I) was detected.

10020933.SCO\93\JW-4/28 B10-13
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B10.7.3 Comparison with Drinking Water Standards

Analytical results were compared with the most stringent of three drinking water

criteria: EPA MCLs, California MCLs, and California LUFT action levels. Well

10_DGMW77 groundwater exceeds the state or federal maximum contaminant

levels (MCLs) for the following constituents nitrate as N, TDS, selenium, carbon

tetrachloride, PCE, and TCE. A summary of regulatory exceedances is presented

in Table B10-7.

B10.8 Potential Contaminant Migration Pathways

Surface water runoff does not appear to be a significant migration pathway because the

site topography is relatively flat and no discrete surface water drainage courses are near

the site.

Contaminant migration via infiltration and groundwater transport is not believed to

represent a significant migration pathway for the Concrete Apron (Stratum 1), because

infiltration through this area should be minimal. When aircraft matting (Stratum 2) was

placed at Site 10 in 1973, the soil was first mixed with dry cement, then wetted; thus,

Stratum 2 has essentially been paved since 1973. It is doubtful that large quantities of

aqueous contaminants would migrate through the vadose zone to groundwater with

infiltrated water. However, as at the concrete apron, contaminants may migrate under

the influence of gravity.

B10.9 Summary and Conclusions

Contaminants have been detected at Site 10, in all sampled media: surface and near-

surface soils, vadose soils, and groundwater. Compounds detected in all media include

hydrocarbons, VOCs, and metals. SVOCs were also detected in the surface and near-

surface soils.

TCE and PCE were the two major VOCs detected in both the surface soil and the

groundwater samples. PCE was detected (up to 19pg/kg) at 10_GNS (Stratum 2).

Well 10_DGMW77 should detect levels of TCE (35 pg/L) and PCE (8 pg/L).

10o2o933.$co\93\JW-4/28 B10-14
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It appears that contaminants at or near Site 10 may represent possible sources of VOC

groundwater contamination. This contamination is likely a contributor to the Site 18

(OU-1) regional VOC groundwater contamination.

10020933.SC0_3\JW-4/28 B10-15
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Table B10-1

Site 10 (OU-2): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 1

Groups of Anal_es Requested a

Station Sample Sample Peeti- Oenl. I Orou
Location/ Identl- Identi- Depth Semi- cldes Herbi- Chem- IDioxlna/ i Alpha/
Stratumc fication fication (fi) VOCe VOCa PCB,, cides 'FPH TFH Metals CN istry TOC Fur,,ne Beta

Surface Water and Sediments (NotSampled.)

Surface and Near-Surface Soils

1 10_GN1 S1454138 0 X X X X X X
S1454139 2 X X X X X X
$1454140 4 X X X X X X

I 10 GN2 S1454141 0 X X X X X X
- S1454483b 0 X X X X X X

S1454142 2 X X X X X X
S1454484b 2 X X X X X X
S1454143 4 X X X X X X

1 10 GN3 S1454144 0 X X X X X X
S1454145 2 X X X X X X
S1454146 4 X X X X X X

2 10 GN4 S1454147 0 X X X X X X
S1454148 2 X X X X X X

2 10 GN5 S1454150 0 X X X X X X
S1454151 2 X X X X X X

2 10_GN6 S1454153 0 X X X X X X
$1454154 2 X X X X X X

Vadose Zone Soils

10_DB208 S1456399 5 X X X X X X
S1456400 10 X X X X X X
S1456401 15 X X X X X X
S1456402 20 X X X X X X
S1456403 25 X X X X X X
$1456404 40 X X X X X X
$1456405 50 X X X X X X
S1456406 123 X X X X X X

10_25B209 S1456532 5 X X X X X X
S1456533 10 X X X X X X
S1456535 15 X X X X X X
S1456534 20 X X X X X X
S1457084b 20 X X X X X X

S 1456536 25 X X X X X X
S1457085b 25 X X X X X X

10 DGMW77 $1456181 120 X X X X X X
S1456179 134 X X
S1457126b 134 X X

Groundwater

I10-DGMW771S1452069 I 130-1701X I X I X I I X I X I x I X I X I I I

a VOCs= VolatileOrganicCompounds; Semi-VOCs= SemivolatileOrganicCompounds;
PCBs = PolychlorinatedBiphenyls; TPH= TotalRecoverablePetroleumHydrocarbons;
TFH = TotalFuelHydrocarbons;CN = TotalCyanide; TOC= TotalOrganicCarbon.

b Duplicate
c Stratum1 = AircraftMattingArea;Stratum2 = ConcreteArea
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Table 510-2
Site10 (OU- 2): Summary of Detected Chemicals in Sediments and Sub-ce/Near-Surface Soil

MCAS El Toro phase I RI Technical Memorandum

-°"' '""1-I'°"'LL'°' L L'°"'I8AMPLE NUMBER 81454100 81-454106 81'454140 $1454141 S1'_3 $1454142 $1-454484 51-4S4t43
SAMPLE DEPTI'KFT.BG$} (2) (4) (0) (0} (2) (2) (4)

ANALYTE BY GROUP UNIT5 DVF[a) DVF_I) DVF_I) DVF_a) DVF(a)
METALS
THALLIUM MG/KG 0.16 UJ 0.3 J 0.29 J 0.15 J 0.15 UJ 0.15 UJ 0.15 LU 0.16 UJ
._ADMIUM MG/KG 1 b 1.5 1 b 0.44 b 0.46 b 0.56 b 0.82 b 1.4
_LCtUM k/ICdKG 5340 7910 4840 5240 13000 4800 4730 5800
SODIUM MG/KG 427 b 962 b 473 -- b 272 b 316 b 297 b 263 b 354 b
LEAD MG/KG 19.2 3.1 7.6 2.6 14.8 10 3 16.2
POTASSIUM MG/KG 3610 7540 3130 2740 2450 2020 1020 4310
MANGANESE MG/t(G 189 358 165 149 154 175 122 256
BERYLLIUM MG/KG 0,51 b 0.69 b 0.35 b 0.14 b 0.26 b 0.2 b 0.27 b 0.44 b
/_RSENIC MG/KG 3.3 2.6 5 __ J 2.7 3.8 3.2 2.4 2.9
NICKEL MG/KG 8.2 b 12.1 8.3 b 3.5 b 5.2 b 5.4 b 5.3 b 11.4
MERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
VANADIUM MG/KG 33.3 63.7 25.4 18.5 19.7 17 17.1 32.6
BARIUM MG/KG 127 237 121 80.3 77.7 73.1 65.9 t44
MAGNESIUM MG/KG 5330 12400 4590 2550 2590 2830 2840 5700
IRON MG/t<G 13800 27200 11300 0300 9540 7200 7340 14800
ZINC MG/I(G 55.9 79.8 40.4 26.3 34.7 25.7 24.8 50.2
CHROMIUM MG/KG 13.9 20.4 10.7 7.9 10.1 6.9 0.3 1414
SELENIUM MG/KG 0/12 UJ 0.12 UJ 0.12 UJ 0.11 UJ 0.11 UJ 0.11 UJ 0.11 UJ 0.12 UJ
SILVER MG/KG 0.82 b 0.52 U 0.51 U 0.45 U 0.46 U 0.48 U 0.46 U 0.40 U __
ALUMINUM MG/KG 12000 23400 0560 4780 5040 4860 5260 11100
COBALT MG/KG 4.6 b 10 b 4.3 --- b 3.1 b 3.6 b 2.5 b 3 b 5.5 b
COPPER MG/KG 15.8 13 10 3.7 b 4.1 b 5.2 b 4.6 b 0.7
VOLATILE ORGANIC COMPOUNDS

TETRACHLOROETHENE UG/KG 11 U 12 U 12 U U U 11 U 12 U 12 U

1T2-DICHLOROETHENE{TOTAL) UG/KG 11 U 12 U 12 U 11 U 11 U 11 U 12 U 12 U
ACETONE 11 U 25 U 10 U 15 U 27 U 26 U 37 U 35 U
SEMIVOLATILE ORGANIC COMPOUNDS
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 280 J 820 U 790 U 710 U 730 U 710 U 770 U 760 U
PYRENE UG/t(G 700 520 U 790 U 710 U 730 U 710 U 770 U 760 U

BENZO(GHI)PERYLENE UC.dKG 220 J 520 U 790 U 710 U 730 U 710 U 770 U 760 U __
INDENO(I _2_3-CD}PYRENE UG/KG 290 J 520 U 790 U 710 U 730 U 710 U 770 U 760 U
BENZO(B)FLUORANTHENE UG/KG 370 J a2o U 790 U 710 u 730 U 710 U 770 u 760 u
FLUORANTHENE UG/I(G 770 820 U 790 U 710 u 730 u 710 U 770 U 760 u

BENZO(K)FLUORANTHENE UG/KG 230 J 820 U 790 U 710 U 730 U 710 U 770 U 760 U
CHRYSENE UG/KG 460 J 820 U 790 U 710 U 730 U 710 U 770 U 760 U
6ENZO(A)PYRENE UG/I(G 380 J 820 U 790 U 710 u 733 U 710 U 770 U 760 U
BENZO{A)ANTHRACENE UG/KG 3S0 J 520 U 790 U 710 U 730 U 710 U 770 U 760 U __
DIETHYL PHTHALATE UC.dKG 740 U 820 U 790 U 710 U 240 J 710 U 770 U 760 U
PHENANTHRENE UG/KG 340 J 520 U 790 U 710 U 730 U 710 U 770 U 760 U
TOTAL FUEL HYDROCARBONS __E_CF_AND GASOLINE)

IM GI "I 11551uI1461uI1341u}"31 11341ul2'41 1144}uTFH GASOLINE MG/KG 0,108 0.062 U 0.06 U 0.117 0.104 0054 U 0.072 0.058 U
TOTAL RECOVERABLEPETROLEUM HYDROCARBONS(TRPH}
TRPH IMC'/KGI 2° I u I 20 l u I 20 I u I 202 ] I 293 I I 20 I u I 20 I u I 2o I u

Sheet 1 of 3
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Table 510-2
Site10 (OU- 2): Summary of Detected Chemicals In Sediment. and Surface/Near-Surface Soil

MCA5 El Toro Phase I RI Technlr.al Memorandum

8AMPLE NUMBER 81'4.S4144 at'444145 81'41N.148 81484147 81-4S4140 8t'4.S41S0 81'4S4t$1 SI-4S41Sa
8AMPLE DEPTH(FT.BGS) (0) {2) (4) (0) (2) (0) (2) {0)

ANALY'rE BY GROUP UNITS DVF(a) DVF(I) DVF(i) DVF(a)
METALS
_KI_UUM MG/KG 0.15 U 0.4 b 0.21 b 0.22 0 0.37 b 0.19 b 0.36 t, 0.15 U
:ADMIUM MG/KG 0.49 b 1.3 I b 0.94 b 1.6 1.2 2.3 0.58 b
CALCIUM MG/KG 12gQO 5700 3610 8650 72OO 5730 7050 250O
SODIUM MG/KG 211 b 272 b 255 0 384 b 415 b 463 b 388 b 26O b
FAD MG/KG 0.04 8.4 3.3 2.0 3.3 9.4 4.7 1.3
_OTASSIUM MG/KG 2320 4050 4190 2520 5530 4820 5350 2650
MANGANESE MG/KG t41 260 240 161 301 224 353 189
BERYLLIUM IdG/KG 0.11 UJ 0.68 b 0.4O b 037 b 0.65 b 0.2S b 0.44 b 0.11 U
ARSENIC MG/t(G 2.7 3.0 1.8 b 1.7 b 2.7 3 4.5 1.1 b
NICKEL MG/KG 4.5 b 9.3 b 5.1 b 6.3 b 11 10.7 15 4.3 b
MERCURY k_-dKG 0.03 U 0.06 b 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
fANADIUM MG/KG 20.1 34.8 31.3 24.7 38.3 38.8 53.3 20.1
BARIUM MG/KG 78.2 152 128 96.9 189 134 189 83.2
MAGNESIUM MG_KG 2780 6070 5200 3960 8410 8360 8450 2540
F_ON MGJKG 9S60 15160 13750 9680 17900 17300 21900 6430
ZiNC MG/KG 29.6 58.8 44 31.3 61.8 58.3 70.3 27.4
;HROMIUM MG/KG 8.4 12.2 10.5 8.3 14 12.1 18.7 5.4

'17;ELENIUM MG/'KG 0.13 b 0.17 b 0.11 U 0.11 U 0 b 0.12 U 0.12 U 0.11 U
_ILV1ER MG/KG 0.46 UJ 0.84 J 0.55 J 0.47 UJ 0.52 UJ 0.40 U 0.51 U 0.46 U
ALUMINUM MC_KG 52_0 1_ 9880 7490 15100 12150 16100 5150
_OBAILT NIGfKG, 2.3 b 6.5. b 5.4 b 4 b 7.5 b 6.8 b 8.8 b 2.8 b
COPPER MG/KG 3.5 b 11.O 8.7 6 13,4 11.5 12.9 4.8 b
VOLAT/LE ORGANfC COMPOUNOS

TETRACHLOROETHENE UG/KG 5 U 11 U 131 U 12 U 12 U 19 J 11 U

1.2*DICHt.OROETHENE. [TOTAL) }UG/KG 11 U 11 U 11 U 12 U 12 U _3 J U 11 U_CETONE UG/KG 10 U 30 U 25 U 130 B 53 U U 17 U 11 U--
;EMIVOLATILE ORGANIC COMPOUNDS

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 730 U 760 U 730 U 760 U 790 U 810 U 780 U 710 U
pYRENE UG/KG 730 U 760 U 730 U 760 U 790 U 810 U 780 U 710 U
BENZO(GHI}PERYLENE UG/KG 730 U 760 U 730 U 760 U 790 U 810 U 780 U 710 U
INDENO(1,2,3-CD)PYRENE UGA(G 730 U 760 U 730 U 760 U 790 U 810 U 780 U 710 U
BENZO(B)FLUORANTHENE UG_KG 730 U 760 U 730 U 760 U 790 U 810 U 780 U 710 U
:LUORANTHENE UG/KG 730 U 760 U 730 U 780 U 790 U 810 U 780 U 710 U __
BENZOi_FLUORANTHENE UG/KG 730 U 760 U 730 U 760 U 790 U 810 U 7B0 U 710 LI --
CHRYSENE UG/KG 730 U 760 U 730 U 760 U 790 U 810 U 760 U 710 U

BENZO(A)PYRENE UG/KG 730 U 760 U 730 U 760 U 790 U 510 U 750 U 710 U
BENZO(A)ANTHRACENE UG/KG 730 U 760 U 730 U 780 U 790 U 810 U 780 U 710 U __
DIETHYL PH'FHALATE UG/KG 730 U 760 U 730 U 760 U 79(] U 810 U 780 U 710 U
_IENANTHRENE UG/KQ 730 U 760 U 730 U 760 U 790 U 810 U TOO U 710 U __
POTALFUEL HYDROCARBOI_ (DIESEL AND GASOLINE_

"'1 1143]ul1301u1144]ur1511u11531Ull"lU]1341 uTFH GASOLINE MGIKG 0.0_5 U 0.058 U 0.050 U 0.058 U 0.06 U 0.062 U 0.06 U 0054 U
totAL.EcovE_._ _-r_u;uMH_ROCA_O~Sm_)
rRP. IMC,_KGI 2O4 I ] 2o I u I 75 [ [ 532 I [ 20 I u I 2o I u I 20 I u I 2o I u
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Table B10-2
Site10 (OU- 2): Summary of Detected Chemicals in Sediments and Surface/Near*Surface Soil

MCAS El Toro Phale I RI Technical Memorandum

ETAT1ONID 10 CNG DVF(I)

EAMPLE NUMBER S1'4S41W
SAMPLE DEPl14(FT.BGS) (2)

ANAL.Y'REBY gROUP UNIT8
m,_JALS
THALLIUM MG/KG 0.15 U
CADMIUM MG/KG 0.51 b
CALCIUM MG/KG 1950
SODIUM MG/KG 171 b
LEAD MC/KG 1
POTASSIUM MC-dKG 1950
MANGANESE MC/KG 140
BERYLLIUM MC/KG 0.11 U
ARSENIC MCdKG 1.1 b
NICKEL MC/KG 4 b
MERCURY MC/KG 0.03 U
VANADIUM MC.dKG 16.5
BARIUM MG,/KG 63.3
MAGNESIUM MC/KG 2550
IRON MC/KG 7030
ZING MG/KG 22.6
CHROMIUM MG,/KG 4.0
SELENIUM MG/KG 0.11 U
SILVER MC.dKG 0.44 U
ALUMINUM MC-dKG 4650
COBALT MC/KG 2.2 b
COPPER MC/KG 3,2 b
VOLATILE ORGANIC COMI_DUNDS
TOLUENE UG/KG 11 U
TETRACHLOROEI¥1ENE UG/KG 11 U

ACETONE112*DICHLOROETHENE(TOTAL) UGIKGUG/KG 1111 UU
SEMIVOLATILE ORGANIC COMPOUNDS

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 700 u
PYRENE UG/KG 700 U

BENZC_GHI)PERYI.ENE UG/KG 700 U
INDENO(1,2,3-CD)PYRENE UG/KG 700 U
BENZO(B)FLUORANTHENE UG/KG 700 U
FLUORANTHENE JG/KG 700 U
BENZO(K)FLUORANTHENE UG/KG 700 U
CHRYSENE UG/KG 700 U

BENZO(A)PYRENE UG/KG 700 U
BENZO_A)ANTHRACENE UG/KG 700 U
DIETHYL PHTHALATIE UG/KG 700 U
PHENANTHRENE UG/KG 700 U
TOTAl. FUEL HYDROCARBONS (DIESEL AND GASOLINE)

TFH DIESEL MGJKG 13.2 U H .,sOL,NE M GI°0531UI I I I i I I I I I I E I I
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPH)
TRPH IMC,_:GI 20 I U I I I f I [ I I I I I I f J

(a) A definition of each data validation flag _DVF) is provided In Table B*I,

...o ,o_ Sheet 3 of 3



Table 910-3

Site10 (GU- 2): Summary of De_ Chemicals in the Vadoes Zone (Subsurface) Samples

MCAS El Toro Ph4umI RI Technical Memorandum

STATION ID 10 25B200 DVF(i) t0_25B200 DVF(a) 10 _B20g 10 25B209 DVF{&) 10 25B209 10 25B209 DVF(I) 10 25B209 t0_DB206 DVF{al

8AMPLE NUMBER 8t436532 $145U33 5145U35 S_45G534 5_457084 514555_ 61417086 81456319
8AMPLE DEPTH(FT.BGS) (6) (10) (15) (20) (20) (25) (25) (5)

ANALYTE BY GROUP UNIT8 DVF(a) DVF(a) DVF(a)
METALS
_LUMINUM MC-dKG 19100 14100 24100 2380 3660 9150 3870 17500
_,R$ENIC MC-dKG 5 3 4.2 0.67 b 1.2 b 2 b 2.2 3.4
3ARIUM MCi/KG 152 143 194 18.6 b 27.2 b 32.9 b 38.8 b 180
BERYLLIUM MG/KG 0.31 U 0.57 U 0.7 U 0.11 U 0.11 U 0.34 U 0.11 U 0.45 b
CALCIUM MG/KG 69600 40000 5840 464 b 827 b 1270 7160 11600
CADMIUM MGA_G 1.3 0.96 b 1.6 0.25 U 0.44 b 0.33 b 0.38 b 1.3
COBALT MC.dKG 5.9 0 5.7 b 8.2 b 1.4 b 2.1 b 2.6 b 2.5 b 7.5 b
CHROMIUM MG/IKG 15.5 13.7 20.4 2.5 3.6 7.2 6.5 16.4
COPPER MGIKG 12.1 11.4 14 2.3 b 2.6 b 3.6 b 4 b 12.5
IRON MG/KG 16500 16600 23900 2590 3900 6710 4800 222.00
MERCURY MG/KG 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U 0.03 U
F:'OTASSIUM MG,)KG 4220 3520 5530 439 b 546 b 1200 076 b 6160
MAGNESIUM MGJtCG 7440 7950 11100 619 b 821 b 1790 1580 11400
MANGANESE MG/KG 238 257 349 80.5 98.1 71.6 084 356
SODIUM MGJKG 618 b 740 b 2230 325 b 387 b 692 b 448 b 570 b
NICKEL MG/KG 12.6 5.1 U 11.6 2.1 U 33 U 4.5 U 4.3 U 8.5 b
LEAD MG/KG 12.6 5.2 2.9 1.1 1.5 2.5 3.7 3.1
_,NTIMONY _G/KG 3 U 2.5 U 3 U 2.5 U 2.6 U 2.5 b 2.0 U 2.9 U
SELENIUM MCdKG 0.13 b 0.12 U 0.12 U 0.11 U 0.11 U 0.11 U 0.11 U 0.12 U
VANADIUM MGIKG 44.9 38.5 61.5 5.8 b 9.3 b 15.6 10.2 b 551
;'INC MG/KG 47.1 49.7 68.7 7.7 10 183 15.4 66.8
VOLATILE ORGANIC COMPOUNDS

_,CETONE UG/KG 27 U 12 U t U 57 U _ U U 31 U 11 UMETHYLENE CHLORIDE UG/KG 12 U 12 U 37 U 27 U U 35 U 35 U 11 U
TOTAL FUEL HYDROCARBONS ['DIESEl. AND GASOLINE)
rFHGASOLINE IMC''_G I 0.332 ] I 0.100 I t 0.186 I I 0.052 ! U I 0.229 I 1 0.357 I I 0.0SS I u I 0.055 I u
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPH)
mPH IMG_<G I 299 I I 529 I I 20 I u I 20 I u I 20 I U I 20 I u I 20 I U I 20 [ U
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Table 510-3

Site10 (OU- 2): Summary of Detected Chemicals in the Vedoee Zone (Subsurface) Samples

MCAS El Toro Phm.) I RI Technical Memorandum

STATION ID 10_G62G& 10_GG2G6 10 DB208 10 DB208 10 I)6208 10 DB206 I 10 DB208 10_DGMW77
SAMPLE NUMBER 81468400 81485.401 8'_486402 S'1486.883 S14.88.404 S'1488488 S1488408 $1488181

SAMPLE DEPTH(FT.BGS) 410) , 4tS) (20) DVF(i) (29) 440) DVF(a) (SO) DVF{I} I (123) 4120)METALS ANALYTE BY GROUP UNI'I_ DVF(i) DVF(a) DVF(a) DVF(a} DVF(i]

ALUMINUM MG/'KG 12900 16600 14200 5040 2130 14000 13100 5850
ARSENIC MG/KG 2 b 3.5 3.6 2 b 0.31 b 2.6 2.8 2 b
BARIUM MS/KG 160 152 144 57.9 13 b 219 163 65.8
BERYLLIUM MG/KG 0.25 b 0.26 b 0.43 b 0.11 U 0.11 U 0.45 b 0.41 b 0.21 b
CALCIUM MG/KG 7880 9580 5830 2500 492 b 4000 5010 2690
CADMIUM MG/KG 0.76 b 1.5 1.6 0.83 b 0.26 U 1.7 2.4 0.6 b
COBALT MG/KG 4.9 b 8 b 5 b 2.4 b 2.1 b 6.7 b 4.3 b 3.5 b
CHROMIUM MG/KG 11.7 20.7 13.8 8 2.2 b 15.6 19.4 9.5
COPPER MS/KG 7.1 11.5 10.7 4.1 b 2.5 b 10 13.1 5.1 b
IRON MG/t(G 15888 21000 16700 6700 3180 18500 19000 8710
MERCURY MG/KG 0.04 U 0.03 U 0.7 0.3 0.03 U 0.03 U 0.04 U 0.03 U
POTASSIUM MG/KG 4540 5890 4050 1270 422 b 4990 3690 1930
MAGNESIUM MS/KG 7090 10200 6970 2260 508 b 5920 6010 2350
MANGANESE MG._G 262 330 277 130 62.1 315 220 97.6
SODIUM _G 801 b 2270 2120 933 b 295 b 748 b 455 b 314 b
NICKEl. MS/KG 6.5 b 16.4 10.4 8.6 b 1.7 U 1Z2 15.3 6.5 b
.EAD MG/KG 1.4 2.7 3.2 1.6 0,77 3,4 3.6 1,7

ANTIMONY MS/KG 3.2 U 3 U 3 U 2.6 U 2.7 U 2.6 U 2.9 U 3 U
SELENIUM MS/KG 0.13 U 0.12 U 0.12 U 0.14 b 0.11 U 0.14 b 0.12 U 0.12 U
VANADIUM MS/KG 39 54.2 41.5 17.4 7.4 b 45.6 43.4 22.5
ZINC MC4t<G 44 62 49.7 19.8 6.1 51.6 51 26.4
VOLATILE ORGANIC COMPOUNDS

2*BUTANONE US/KG 14 , U 10 U, 11 ,U 11 U 11 U 11 U 12 U 12 U

AC_¥vNE UG/KGUG/KG 14 I U 10 U J Il1 U 11 U 12 11 U 12 U 82 UMETHYI..ENECHI..ORIDE 14 U 10 U 11 U 11 U 11 U 11 U 12 U 13 U
TOTAL FUEL .¥--uRGCAR_,Oi_c. (DIESEL AND GASOUNE_I

TFHGASOLINE IMc-'/KGI 0._ I u I 0.051 I u j oo54 I u ] 0057 I u I 0.057 I u I 0.053 I u I o059 I u I 0._ I u
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS(TRPH)

mPN J_,<oJ 2o J u J 2o I u I 20 I u I 20 I u I 2o I u I 20 I u I 20 r u I 2o I u
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Table B10-3

Site10 (OU- 2): Summary of Detected Chemicals in the Vedose Zone (Subsurface) Samples

MC.AS El Toro Phlse I RI Technlcll Memonlndum

STATION ID 10 DGMW77 DVF(a} 10_DGMW77 DVF(i)

SAMPLE NUMBER S14Ht71) $1457126
SAMPLE DEFT_(FT.BOS) (134} (134)

ANALYTE BY GROUP UNITS
METALS
ALUMINUM MG/KG
ARSENIC MG/KG
BARIUM MG/KG
BERYLLIUM MG/KG
CALCIUM MG/KG
CADMIUM MG/KG
COBALT MG/KG
CHROMIUM MG/KG
COPPER MG/KG
IRON MG/KG
MERCURY MG/KG
POTASSIUM MG/KG
MAGNESIUM MG/KG
MANGANESE MG/KG
SODIUM MG/KG
NICKEL MG/KG
LEAD MG/KG
ANTIMONY MO/KG
SELENIUM MG/KG
VANADIUM MO/KG
ZINC MC-dKG
(OLA TILE ORGANfC COMf_UNDS

i2.BUTANONE UG/KG 12 U 11 U

iACETONE UG/KGU_G 70 76klETHYLENE CHLORIDE 12 U 4 J
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)
rFH GASOLINE IMG'XGI ' I I 0,0._ I U I I I I I I [ I I 1 I I
rOTAL RECOVERABLE PETROLEUM HYDROCAI_BONS (TRPff)
TRPH IMC''dKGI I I 2° I U I I 1 I I I I I I 1 I I

Iii) A definition of each data valMation flag (DVF') b provided in Table B-I.

. _a_Q._, Sheet 3 of 3



TM'CTO145 CLE-C01-01F145-B18-0001

Table B10-4

Site 10 (OU-2): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Sheet 1 of 1

Station Identification

Item 10 DGMW77

Survey Location--Northing N,548779.46
SurveyLocation--Easting E1547313.73

Ground Surface Elevation (ft above MSL_) 271.71
Measuring Point Elevation (ft above MSLQ) 271.4

Measuring Point Location Top of sounding tube

Type of Surface Completion Below ground

Casing Diameter and Material 4" Schedule 40 PVC

Screen Diameter and Material 4" 20-slot Stainless Steel

Screen Interval (ff bgs b) 130-170

Length of Drop Pipe (ft bgsb) 165

Make and Model of Installed Pump Grundfos Rediflow 2, 2"-diametersubmersible

Date of Pumping Test 17 Nov 92

Date of Water Quality Sampling 17 Nov 92

aMean sea level

bBelow ground surface

1002093A.SCO\93\JD
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Table B1 0-5

Site 10 (OU-2): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 1

Trans- Hydraulic
Well Analysis ml_slvlty Conductivity Storage Leakance

Identification Type of Test Method (ft'-/day) (fi/day) Coefficienta Factora

10_DGMW77 Pumping Theiss(1935): 1,690 42.4 NA NA
Recoverydata

aNA = Not applicable
Source: Table F-2 (Appendix F)

10020949.SCO\93\JD



Table BI 0-6

site10 (ou- 2): Summaryof DetectedChemicalsIn GroundwaterSamples
MCAS El Toro Phase I RI Technical Memorandum

STATION ID IO_DGMW/7

SAMPLE NUMBER S1452069

SCREENINTERVAL {130-170)

ANALYTE BY GROUP REG.COOE(b) REG.LEVEL(c) UNITS DVF(a)
GENERAL CHEMISTRY

ALKALINITY AS CAC03 NA NA MG/L 189

CARBONATE NA NA MGIL

BICARBONATE NA NA MGIL 230

CHLORIDE 3 250 MGIL 188

SULFATE 3 250 MG/L 217

NITRATE/NITRITE-N 1 10 MG/I. 15.8

TOTAL DISSOLVED SOLIDS 3 500 MG/L 1030

METALS

ARSENIC 2 50 UG/L 1.5 b

BARIUM 2 2000 UG/L 32.6 b

CALCIUM NA NA UGIL 158000

COPPER 2 1300 UGIL 12 b

POTASSIUM NA NA UGIL 2210 b

MAGNESIUM NA NA UG/I. 41400

MANGANESE 3 50 UGIL 1g.3

SODIUM NA NA UG/L 70600

NICKEL NA NA UG/L 57.3

SELENIUM I 10 UG/L 15.4 b

VANADIUM NA NA UG/L 16.7 b

ZINC 2 5000 UG/L 113 b

VOLATILE ORGANIC COMPOUNDS

TETRACHLOROETHENE 2 5 I UG/L 8

CARBON TETRACHLORIDE I 0.5 UGIL 2

CHLOROFORM 2 100 UGIL 1

CHLOROMETHANE (METHYL CHLORIDE) NA NA UGIL 1 J

1,1-DICHLOROETHENE NA NA UG/L 0.6 J

TRICHLOROETHYLENE 2 5 UGIL 35 D

SEMIVOLATILE ORGANIC COMPOUNDS

3ENZYL BUTYL PHTHALATE I NA I NA I UGIL I 19 I

:a) A definition of each data validation flag (DVF) is provided in Table B-1.

:b) Regulatory Codes are: (c) The given concentration represents the California MCL,
1 = California MCL the EPA primary MCL, the EPA secondary MCL, or the

2 = EPA primary MCL California DTSCAction Level, whichever is most stringent.

3 = EPA secondary MCL

4 = California DTSC Action Level

Sheet 1 of 1
O_/_IO.XLS



TM'CTO145 CLE-C01-01F145-B18-O001

Table B1 0-7

Site 10 (OU-2): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs)b Analyte Units tration Levelc Coded

10_DGMW77 (130-170) Selenium /_g/L 15.4 10 2

Nitrate/Nitrite-N mg/L 15.8 10 2

Total Dissolved Solids mg/L 1030 500 3

Carbon Tetrachloride /_g/L 2 0.5 2

Tetrachloroethene /_g/L 8 5 1

Trichloroethylene /_g/L 35 5 1

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
is listed, the California DTSC action level was applied.
dRegulatory Code:

1=EPA Primary MCL: Federally enforceable drinking water standard established for the health
effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3:EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

10020B25.SCO\93\JD



Appendix B11

Nature and Extent of Contamination:
Site 11 (OU-3) --Transformer Storage Area
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Appendix B11

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 11 (OU-3) - TRANSFORMER STORAGE AREA

This discussion of Site 11 is supplemented by the figures and data tables listed below.

The figure is on page Bll-3, and the tables are grouped at the end of this

Appendix Bl1. Field headspace values for soils at this site are presented in

Table BAI-11, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure Bl1-1: (Site Map)

Table Bl1-1: Types of Samples and Chemical Analyses
Table Bll-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

B11.1 Site Description

Site 11 (OU-3), the Transformer Storage Area, is a 30-foot concrete pad located on the

northeast side of Building 369. The site consists of two strata: the perimeter of a

concrete pad, and an asphalt-lined drainage ditch that runs from the pad to the edge of

the yard, parallel to Building 369 (Figure B11-1).

Approximately 50 to 75 transformers were stored on the concrete pad from 1968 to

1983. Based on previous investigation reports, five transformers leaked and one

spilled. It has been estimated that about 60 gallons of PCB transformer oil may have

leaked onto the concrete pad during this period (Brown and Caldwell, 1986). The PCB

oil probably would have flowed into the adjacent drainage ditch and surrounding soils.

A catch basin that discharges into the Bee Canyon Wash is located west of Building

369, and receives runoff from a wide area near the building.

Bll.2 Suspected Waste Types and Contaminants

The only suspected contaminants are PCBs, which were widely used in the 1960s and

1970s to lubricate industrial machinery (such as transformers) at high temperatures.

1002091C.SCO\93\LD-5/1 B11-1
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B11.3 Field Investigation

The field investigation consisted of collecting 17 surface and near-surface soil samples.

The sample stations, depths of sampling, and types of analyses requested are listed in

Table B11-1.

The site boundary and the number of sample locations were changed from the original

SAP, based on additional information gathered, and are documented in the SAP

Amendment. The boundaries were altered to include the two strata defined at the site:

· Stratum 1' Concrete Pad Perimeter
· Stratum 2: Drainage Ditch

The number of shallow soil borings was reduced from 10 to 6 (three borings in each

strata). All samples were analyzed for pesticides and PCBs.

Two sample locations were located on the edge of the concrete pad (11_GN2 and

11_GN3). A 12-inch-diameter hole was cut through the concrete to reach the native

soil. The asphalt was also cored to sample the soil beneath the drainage ditch.

Bll.3.1 Surface Water and Sediment

(No surface water or sediment samples were collected at this site.)

B11.3.2 Surface and Near-Surface Soils

Surface and near-surface soils were sampled by stratum within the site. There

were six sample locations at the site, three in each stratum. Eight samples were

collected from Stratum 1, and nine from Stratum 2.

Five samples, at 0 and 2 feet, were taken at sampling stations 11_GN1 and

11_GN3. One duplicate sample was taken at 11_GN1 at the surface. Samples at

O,2, and 4 feet were taken at 11_DD1, 11_DD2, 11_DD3 and 11_GN2.

1002091C.SC0\93\LD-5/1 B11-2
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Bll.3.3 Vadose Zone Soils (Soil Borings)

(No vadose zone soil samples were collected at this site.)

Bll.3.4 Groundwater Monitoring Wells

(No groundwater samples were collected at this site.)

Bll.4 Surface Water and Sediments

(No surface water or sediment samples were collected at this site.)

Bll.5 Surface and Near-Surface Soils

Bll.5.1 Description of Surface and Near-Surface Soil Samples

The soils of Site 11 are Omni Series, section 206 - Sorrento loam, which have 0 to

2 percent slopes. The Omni Series is characterized by poorly drained soils on

flood plains and in basins. These soils form in mixed alluvium. At depths of 0 to

12 inches, the soils have a permeability of 0.6 to 2.0 in./hr, an available water

capacity of 0.16 to 0.21 in./in., and a pH of 6.1 to 8.4. (Wachtell, 1978).

Five samples from Stratum 1 were taken directly underneath the concrete pad

(after coring through the pad) at 11_GN2 and 1I_GN3, and three were taken just

off the pad, at 11_GNl. Nine samples from Stratum 2 were taken from the

asphalt-lined drainage ditch. All the samples were analyzed for pesticides and

PCBs.

Bll.5.2 Analytical Results and Soil Vapor Headspace Values

The detected pesticides are: 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, endrin aldehyde,

endrin, and endosulfan I1. PCB-1260 was also detected. Soil vapor headspace

samples were obtained at each sample location; no significant readings above

background were detected. (See Table BA1-11, Field Headspace Values.) It was

1002091C.SCO\93\LD-5/1 B11-5
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expected that PCBs would be detected in laboratory samples and not in

headspace samples. PCBs are highly stable (nonvolatile), which led to their

earlier widespread industrial use.

Bll.5.2.1 Stratum 1: Concrete Pad Perimeter

In Stratum 1, five pesticides (4,4'-DDD, 4,4'-DDE, 4,4'-DDT, endrin aldehyde, and

endosulfan II) and PCB-1260 were detected. Low pesticide concentrations (less

than 10 jug/kg) were detected in 1I_GN2 at 2 feet (4,4'-DDD and 4,4'-DDE) and in

11 GN3 at 0 feet (endrin aldehyde) and at 2 feet (4,4'-DDD). Three pesticides

(4,4'-DDT, endrin aldehyde, and endosulfan II) were detected in 1I_GN1 at 0 feet.

Only endosulfan II was detected in both the regular and duplicate sample at 67.9

and 134 jug/kg, respectively. Endrin aldehyde was detected at 73.2 jug/kg (not in

the duplicate) and 4,4'-DDT at 105 jug/kg (only in the duplicate). PCB-1260was

detected in 11 GN1 and 11 GN3 at 0 feet at 2,800 jug/kg (4,960jug/kg in the

duplicate) and 94.7 jug/kg, respectively.

Bll.5.3.3 Stratum 2: Drainage Ditch

In Stratum 2, five pesticides (4,4'-DDD, 4,4'-DDT, endrin, endrin aldehyde, and

endosulfan II) and PCB-1260 were detected. In 11_DD3 at 2 feet, 4,4'-DDD was

detected at 137 jug/kg. All other compounds detected in Stratum 2 are in 11_DD1

at 4 feet and/or 11_DD2 at 0 feet. At 11_DD1 and 11_DD2, endrin aldehyde was

detected at 145 and 55.2 jug/kg, respectively; and endosulfan II was detected at

81 and 51.6 jug/kg, respectively. Endrin and 4,4'-DDTwere detected at 11_DD1,at

24.9 and 85.1 jug/kg, respectively.

PCB-1260was detected in 11 DD1 at 4 feet and in 11 DD2 at 0 feet, at 3,580 and

2,100 jug/kg, respectively.
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Bll.6 Vadose Zone Soils

Bll.6.1 Description of Subsurface Soil Samples

(No subsurface soil samples were collected at this site.)

Bll.6.2 Subsurface Geology

Site 11 overlies approximately 400 feet of unconsolidated Quarternary sediments,

which in turn overlie the semiconsolidated bedrock of the Irvine Area Groundwater

Basin. The Quaternary deposits are differentiated (from youngest to oldest) into

Holocene alluvial and colluvial deposits, primarily coarse stream channels with a

matrix of finer overbank deposits, and Pleistocene beach-lagoonal and near-shore

deposits (SAP, 1991).

No wells or deep borings were drilled at Site 11. Based on soil boring logs from

nearby sites (9, 10, and 22) alluvium encountered during drilling consists of

variable mixtures of sands, silts, and clays. More detailed descriptions can be

found on the soil boring logs (Appendix K) and geologic cross sections for Sites

9, 10, and 22 (Figures B9-2, B10-2, and B22-2, respectively).

Bll.7 Groundwater

Bll.7.1 Site-Specific Hydrogeology

No wells exist at the site. Based on data from adjacent sites, the depth to

groundwater at the site is approximately 120 feet bgs. One upgradient well

(22_MW47, at Site 22) and one downgradient well (09_MW75) were used as

references to estimate the depth to groundwater. Groundwater flows to the

northwest under the site; see Figures 3-4a, b, and c for the regional groundwater

flow and hydraulic gradient information in the vicinity.
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Bll.8 Potential Contaminant Migration Pathways

The contaminated soil at Site 11 is covered with concrete or asphalt, which limits the

potential of the drainage ditch to be a pathway for surface water contamination.

However, if the asphalt has any cracks, contaminated soil could be eroded into surface

water runoff as sediment. The sediment could then be carried down the drainage ditch,

into the catch basin west of Building 369, and into Bee Canyon Wash.

Bll.9 Summary and Conclusions

The soil beneath the concrete pad and under the asphalt drainage ditch is

contaminated with pesticides and PCBs. It appears that some migration of

contaminants into surface and near-surface soil took place as a result of the spill(s).

Pesticides 4,4'-DDD, 4,4-DDE, 4,4'-DDT, endosulfan II, endrin, and endrin aldehyde are

present in both strata and at various depths within each strata. PCB-1260 is present on

the surface at both the edge of the concrete pad (11_GN1) and the drainage ditch, from

2,100 to 4,960 pg/kg at 11_DD1 and 11_DD2, respectively. PCB-1260 was also

detected at 3,580 pg/kg in the 4-foot depth at 1I_DD1, which is the farthest sampling

point downgradient of the concrete pad. The presence of PCBs 4 feet deep at the

farthest downgradient sample location indicates that deeper migration may have

occurred. However, pesticides and PCBs are relatively immobile; therefore, Site 11

does not appear to be a contributor to groundwater contamination.

10020910.8C0\93\LD-5/1 B11-8



TM'CTO145 CLE-C01-O1F145-B18-0001

Table B11.1

Site 11 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Groups of Analytu Requested a

Station Sample Sample Pesti- Groaa
Location/ Identi- Identi- Depth Semi- cidea/ Herbi- General Dioxins/ Alpha/
Stratum fication fication (fi) VOCa VOCs PCB$ cides TPH TFH Metals TCN Chemistry TOC Furana Beta

Surface Waterand Sediments(Notsampled.)

Surface and Near-SurfaceSoils

2 11DD1 S1454168 0 X

2 11_DD1 S1454172 2 X

2 11 DD1 S1454173 4 X

2 11 DD2 S1454183 0 X

2 11 DD2 S1454179 2 X

2 11 DD2 S1454180 4 X

2 11 DD3 S1454175 0 X

2 11DD3 S1454178 2 X

2 11DD3 S1454160 4 X

1 11 GN1 S1454159 0 X

1 11_GN1 S1454487b 0 X

1 11 GN1 S1454161 2 X

1 11 GN2 S1454187 0 X

1 11GN2 S1454182 2 X

I 11 GN2 S1454185 4 X

1 11 GN3 S1454176 0 X

1 11GN3 S1454171 2 X

VadoseZone Samples(Not samples)

Groundwater(Notsampled.)

a VOCs = Volatile Organic Compounds; Semi-VOCs = Semivolatile Organic Compounds;
PCBs = Polychlorinated Biphenyls; TPH = Total Recoverable Petroleum Hydrocarbons;
TFH = Total Fuel Hydrocarbons; TCN = Total Cyanide; TOC = Total Organic Carbon.

b Duplicate

1002090E.SCO\93\SK-5/1 1



Table 611-2
Site11 (GU- 3}: Summery of Detected Chemicals In Sediments and Surfece/Near-Surfece Soil

MCAS El Toro Phlu I RI Technical Idemomndum

STATION ID 11 DD1 11 DDt 11 DDt DVF(I) 11 DD2 DVFJl) 1t DD2 DVF(I) 11 DO2 DVF(I) 11_DD3 DVF(I] tl DD3 DVF{I)

· KMPLE NUMBER 81-4641U 81'484172 81'464173 $1'484183 $1-,IS4179 81'4.54130 S1454t75 Sl-454t76
8AMPL.E DEPTH(FT.BGE) (O) (2) (4) (o) (2) (4) (o) (2)

ANALYTE BY GROUP UNITS DVF(a) DVF[a)
PESTICIDES AND PCBs
=CB-1260 UG/KG 383 U 377 U 3580 2100 372 U 357 U 365 U 372 U
ENOOSULFAN II UG/KG 38.3 U 37.7 U 81 51.6 37.2 U 35.7 U 36.5 U 37.2 U

1,4'-DD? UG/KG 38.3 U 37.7 U 35.1 40.6 U 37.2 U 35.7 _ 36.5 U 37.2 U
F.NDRIN UG_G 38.3 U 37.7 U 24.9 40.6 U 37.2 U 35.7 U 36.5 U 37.2 U
4,4'-DDD UG_KG 38.3 U 37.7 U 36.7 U 40.6 U 37.2 U 35.7 U 36.5 U 137
4,4'-DDE UG_KG 38.3 U 37.7 U 36.7 U 40_6 U 37.2 U 35.7 U 36.5 U 37.2 U
ENDRIN ALDEHYDE UG/KG 38.3 U 37.7 U 145 55.2 37.2 U 357 _J 36.5 U 37.2 U

STATION iD tt DD3 11_GNt 1t GN1 11_GNI DVF_i) 1t GN2 OVF(i) 11 GN2 DVF_i) 11 GN2 DVF(a) tl GN3 DVF{I)

SAMPLE NUMBER Sl-4&4t i0 81464163 $1-454457 81464161 81-464187 $1-4.1N182 S1'4M.115 S1'4M178
SAMPLE DEpTH{FT.BGS) (4) (O) (O) (2) (O) (2) (4) (O)

ANALYTE BY GROUP UNIlrS DVF(a) DVF(a) DVF{i)
PESTICIDES AND PCBs
;_C5-1260 UG/KG 356 U 2800 4960 381 U 35.9 U 37.4 ¥ 36.5 U 94.7
!NDOSULFAN II UG/KG 35.6 U 67.9 134 38.1 U 3.59 U 3.74 U 3.55 U 3.65 U

4,4'-DDT UG/KG 35.9 U 37.4 U 165 38.1 U 3.59 U 3.74 U 3.85 U 3.65 U
ENDRIN UG/KG 35.6 U 37.4 U 37.2 U 38.1 U. 3.59 U 3.74 U 3.85 U 3.65 U
4,4'-000 UG/KG 35.6 U 37.4 U 37.2 U 38.1 U 3.59 U 9.89 3.35 U 3.65 U
4;4'-DOE UGIKG 35.6 U 37.4 U 37.2 U 38.1 U 3.59 U 3.76 3.85 U 3.65 U
ENDRIN ALDEHYDE UG/KG 35.6 U 73.2 37.2 U 38.1 U 3.59 U 3.74 U 3.85 U 6.48

STATION ID t1_GN3 I
SAMPLENUMBER 81454t77

8AMPLE DEPI_I(FT.BG$) {3)
ANALYllE BY GROUP UNITS I DVF(a)

PESTICIDES AND PCBs
;=CB-12_0 UG/KG 38.7 U
ENDOSULFAN II UC.dKG 3.67 U

4t4'-DDT UG/KG 3.67 U
ENDRIN UG,'KG 3.67 U
(,4'-DDD UG/KG 5.31
¢,4'-DDE UG4<G 3.97 U
[NDRIN ALDEHYDE UG/KG 3.87 U

Il) A definition of each dill validation flag (DVF) is ixovlded in Table B-1.
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Appendix B12

NATURE AND EXTENT OF SITE-SPECIFIC CONTAMINATION:

SITE 12 (OU-3) - SLUDGE DRYING BEDS

This discussion of Site 12 is supplemented by the figures and data tables listed below.

The figures begin on page B12-3, and the tables are grouped at the end of this

Appendix B12. Field headspace values for soils at this site are presented in

Table BA1-12, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B12-1: (Site Map)
Figure B12-2: Geologic Cross Section

Table B12-1: Types of Samples and Chemical Analyses
Table B12-2: Summary of Detected Chemicals in Sediments and Surface/Near-

Surface Soil

Table B12-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B12-4: Well Construction Details

Table B12-5: Summary of Hydraulic Parameters
Table B12-6: Summary of Detected Chemicals in Groundwater Sampk s
Table B12-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B12.1 Site Description

From 1943 to 1972, MCAS El Toro operated a secondary wastewater treatment plant.

The sludge from this plant was dewatered in two drying bed areas (east and west), as

shown in Figure B12-1 as Strata 1 and 2.

Site 12 is located in the southwest corner of the facility west of Building 307 near Plant

Road, South Marine Way, and Bee Canyon Wash, and has three main areas of concern:

· The west sludge drying beds lie between Bee Canyon Wash and Plant Road,
south of South Marine Way. Aerial photos indicate these were abandoned by
1965.

· The east sludge drying beds lie east of Plant Road and west of South Marine
Way. This area may have been the site of wastewater plant impoundments or
additional sludge beds. The east area was abandoned around 1972.

10020A48.SCO\93\JD-5/4
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· A drainage ditch runs from east to west around much of the perimeter of the
east area, south of the west beds, and into the Bee Canyon Wash. This ditch
receives runoff from both the west and east areas. Recent aerial photos of the
site indicate a large, dark stain on the ground surface near the south portion of
the west drying beds and the north sidewall of the drainage ditch. The material
was described in the field as a '1ar-like" substance.

When the treatment plant was closed, the sludge may have been abandoned in the

drying beds and eventually plowed under, according to the SAP. The west area is

currently a construction yard for Station contractors, and the east area is a grassy field.

The site was divided into 3 statistical strata for sampling and discussing surface and

near-surface soil contamination:

· Stratum 1: The West Sludge Drying Beds
· Stratum 2: The East Sludge Drying Beds
° Stratum 3: The Drainage Ditch

Figure B12-1 shows the site, the statistical strata locations, and the individual sampling

and well locations.

B12.2 Suspected Waste Types and Contaminants

The potential contaminants at the site are the heavy metals typically found in municipal

sludges: chromium, cyanide, zinc, silver, arsenic, cadmium, copper, mercury, nickel,

lead, and selenium. These heavy metals may also have come from a plating shop that

was located on-station and discharged its wastewater into the treatment facility system

for several years during the 1940s. Other contaminants may also have been present in

the sludge.

B12.3 Field Investigation

The field investigation consisted of drilling and sampling one deep boring developed as

a monitoring well, two monitoring wells, one 25-foot soil boring, and collecting at-surface

and shallow soil and sediment samples. The sample stations, depths of sampling, and

types of analyses requested are shown in Table B12-1, Types of Samples and Chemical

Analytes. Sampling was conducted in accordance with the SAP Amendment, with two

exceptions: a surface soil sample associated with the 25-foot deep boring was not

10020A48.SCO\93\JD-5/4
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collected, and an additional near-surface sample was collected at the drainage ditch to

sample the tar-like material that stains the southwest portion of the site.

Sediment, surface soils, and lithologic samples from the borings were evaluated in the

field for organic vapors with an HNu photo-ionization detector or a flame ionization

detector. The results of the field headspace analyses are provided in Attachment 1.

B12.3.1 Surface Water and Sediment

Sediment samples were collected from a catch basin located at the south end of

the East Sludge Drying area. Two samples, designated 21 CBBE (one Sample is

a duplicate), were collected from the catch basin to provide information on

potential contaminants that may be transported to the catch basin during rainfall.

The samples from the catch basin were analyzed for VOCs, SVOCs, pesticides,

polychlorinated biphenyls (PCBs), herbicides, TRPH, TFH, and metals.

B12.3.2 Surface and Near-Surface Soils

There are a total of 12 surface sampling stations at Site 12, with four stations

each at Strata 1 and 3, three stations at Stratum 2, and one upgradient surface

sampling station. The sample locations are identified as follows:

· Stratum 1' 12_1SL1, 12_1SL2, 12_1SL3, and 12_DBS
° Stratum 2: 12_2SL1, 12_2SL2, and 12_2SL3
° Stratum 3: 12_DD1, 12_DD2, 12_DD3, and 12_DDX

The sample identified as 12_DBS is the surface sample associated with the deep

boring, and 12_DDX is the extra sample taken in the drainage ditch. Upgradient

surface samples are identified as 12 UGS.

Surface and near-surface soils were tested for VOCs, SVOCs, pesticides, PCBs,

herbicides, TRPH, TFH, metals, and cyanide. The upgradient samples were

tested for hydrocarbons and metals only. Samples 12_DBS, 12_1SL1, and

12_1SL3 were not tested for herbicides or cyanide, and samples 12_DD2 and

12_DBS were not tested for cyanide.

10020A48.SCO\93\JD-5/4
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B12.3.3 Vadose Zone Soils

One 25-foot boring, designated 12_25B210, was drilled in the center of the East

Sludge Drying Bed.

B12.3.4 Groundwater Monitoring Wells

Two wells were drilled: one upgradient well, designated 12_UGMW31, and one

deep boring developed as a well, designated 12_DBMW48.

Aquifer tests were conducted at the two wells; a slug test was conducted at

12_DBMW48, and a pumping test was conducted at Well 12_UGMW31. The

results of the aquifer tests are summarized in Section B12.7. Groundwater

samples were collected at the wells following the aquifer tests.

B12.4 Surface Water and Sediments

The sediment sampling station is designated 12_CBBE, and it was analyzed for VOCs,

SVOCs, pesticides, PCBs, herbicides, TRPH, TFH, and metals.

B12.4.1 Description of Surface Water and Sediment Samples

The analytical results from Station 21_CBBE are summarized in Table B12-2.

Contaminants were found from each analyte group except for PCBs. PCE and

TCE were not detected in the sediment.

Low levels of petroleum hydrocarbon contamination are present in the sediment.

Total recoverable petroleum hydrocarbons (TRPH) were detected at 30 mg/kg,

with TFH-gasoline at 0.102 mg/kg. TFH-diesel was not detected in the sediment.

The TRPH and TFH-gasoline values are below the California LUFT action levels.

VOCs detected in the sediment include acetone (21 pg/kg), methylene chloride

(35pg/kg), and toluene (8pg/kg, estimated). Methylene chloride was also

detected in the sample blank. Acetone is a demonstrated laboratory

10020A48.SCO\93\JD-5/4
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contaminant; the maximum detected concentration of acetone in the trip blanks

is 37fig/L. One SVOC was detected in the sediment sample: bis(2-

ethylhexyl)phthalate, at an estimated concentration of 230 fig/kg.

Seven pesticides were detected at concentrations ranging from 0.47 to

418 Hg/kg. Those with the highest concentrations are 4,4-DDD (59.2 fig/kg), 4,4-

DDE (203 pg/kg), and 4,4-DDT (418 fig/kg).

Concentrations of the detected metals are presented in Table 12-2. Five metals

(antimony, beryllium, selenium, sodium, and thallium) were not detected in the

sediment sample.

B12.5 Surface and Near-Surface Soils

Contamination from each sample matrix was present in the surface and near-surface

soils at Site 12.

B12.5.1 Description of Surface and Near-Surface Soil Samples

The surface soils are mapped as Sorrento loam, which generally consists of well-

drained loam from 0 to 12 inches depth overlying silty clay loam to 62 inches

depth, below which lies sandy loam to 72 inches depth (Wachtell, 1978). The

percolation rate ranges from 0.2 to 6.0 in/hr and the available water capacity rate

ranges from 0.16 to 0.21 in/in (Wachtell, 1978).

The surface and near-surface soils were analyzed for VOCs, SVOCs, pesticides,

PCBs, herbicides, TRPH, TFH, total metals, and total cyanide. Tests for TRPH

and TFH were added to the upgradient surface sample analyses during the field

investigation.

B12.5.2 Analytical Results and Soil Vapor Headspace Values

In general, the analyses indicate the presence of heavy metals, pesticides, PCBs,

herbicides, petroleum and fuel hydrocarbons, SVOCs, and VOCs in the surface

10020A48.SCO\93\JD-5/4
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and near-surface soils. PCE, TCE, and benzene were not detected in the

surface soils.

Surface soils and lithologic samples from the borings were evaluated in the field

for organic vapors using an HNu photo-ionization detector or a flame ionization

detector (OVA). The results of the field headspace analyses are provided in

Attachment 1 to Appendix B. Table B12-2 summarizes all detected analytes for

the surface and near-surface soils.

B12.5.2.1 Upgradient Area

Fuel and petroleum hydrocarbons and metals were detected in the upgradient

surface sample.

Fuel and petroleum hydrocarbons were detected in both the surface and 2-foot

samples. Total recoverable petroleum hydrocarbons (TRPH) were detected in

the surface sample at 6,770 mg/kg, with TFH-gasoline detected at 0.062 mg/kg;

neither TRPH nor TFH-gasoline were detected in the 2-foot depth sample. TFH-

diesel was detected at 65.4 and 86.8 mg/kg in the surface and 2-foot depth

samples, respectively. The TFH-gasoline and TFH-diesel values are below

California LUFT Action Levels, but the TRPH value exceeds the California LUFT

Action Level.

Three metals (antimony, mercury, and silver) were not detected. The remaining

metals were detected at Iow levels in the upgradient surface soil samples

(Table B12-2).

B12.5.2.2 Stratum I - West Sludge Drying Beds

Hydrocarbons, VOCs, SVOCs, pesticides, PCBs, herbicides, and metals are

present at Stratum 1; the highest levels of contamination are generally present at

the middle of the stratum. TCE and PCE are not present.

1002OA48.SCO\93\JD-5/4
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Fuel and petroleum hydrocarbons are present in the ground surface samples at

12_1SL3 and 12_DBS, in the O- and 2-foot samples at 12_1SL2, and in all

samples at 12_1SL1. TFH-diesel was detected at 13.1 and 20.6 mg/kg in the

surface samples at 12_1SL2 and 12_DBS, respectively. TFH-gasoline is present

from 0.059 to 0.207 mg/kg. TRPH was detected at concentrations of 58 to

372 mg/kg. The highest TFH and TRPH concentrations occur at 12_1SL2, which

is at the central portion of the stratum; the concentrations are highest at the

ground surface and decrease with depth.

Four VOCs are present in the surface and near-surface soils: acetone (9 to

27 pg/kg), 2-butanone (79 pg/kg), carbon tetrachloride (5 pg/kg), and toluene

(2to l Ogg/kg). Acetone and 2-butanone are demonstrated laboratory

contaminants. Their maximum detected concentrations in the trip blanks are 37

and 33 pg/L, respectively. Toluene values are below the CRDL and are therefore

estimates. Each of these VOCs was detected at 12 1SL2, and toluene was also

detected at 12 DBS and 12 1SLI.

Ten SVOCs, all polynuclear aromatic hydrocarbons (PAHs), were detected at the

West Sludge Drying Beds in 12_DBS; SVOCs were not detected in the other

surface and near-surface samples. The SVOCs and their concentrations

detected in sample 12_DBS are shown in Table B12-2.

Several pesticides and PCBs are present in the surface soils and in some 2- and

4-foot samples. As shown in Table B12-2, six pesticides and one PCB

compound were detected. Pesticide concentrations ranged from 4.01 to

240 pg/kg. PCBs were detected only at 12_1SL2 at the ground surface at a

concentration of 283 pg/kg. The pesticide and PCB concentrations are highest

at the middle of the stratum, at 12_1SL2 at the ground surface.

Two herbicides were detected at 12_1SL2: Dalapon (at 198 and 241 pg/kg,

estimated, for the sample plus a duplicate at 4 feet), and MCPP (94,000 pg/kg at

ground surface).

All of the metals except antimony were detected ('Fable B12-2).

10020A48.SCO\93\J D-5/4
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Fuel and petroleum hydrocarbons, VOCs, PAHs, pesticides, PCBs, herbicides,

and metals are present at Stratum 1. The depth of contamination at the deep

boring is discussed further in Section B12.6, Vadose Zone Soils. In general,

many of the highest contamination levels occur at the central portion of the

stratum, at 12_1SL2,with the PAHs detected only at 12_DBS.

B12.5.2.3 Stratum 2 -East Sludge Drying Beds

All of the analyte groups tested are present in the surface and near-surface soils

at Stratum 2. These include hydrocarbons, VOCs, SVOCs, pesticides, PCBs,

one herbicide, metals, and cyanide. TCE and PCE are not present.

TFH-diesel was not detected. TFH-gasoline detected at the East Sludge Drying

Beds ranged from 0.07 to 0.349 mg/kg in the O-and 2-foot samples, and TRPH

ranged from 53 to 314 mg/kg in the surface samples. The highest

concentrations of TFH-gasoline and TRPH occur at 12_2SL3 at the ground

surface. The TFH-gasoline concentrations decrease with depth at this stratum.

VOCs detected at Stratum 2 include acetone (8 and 12 pg/kg in 12_2SL1 at 0

and 2 feet, respectively), carbon tetrachloride (6pg/kg at 12_2SL1 at 0 foot),

and toluene (3 to 5 pg/kg in all surface samples). Acetone is a demonstrated

laboratory contaminant; the maximum detected concentration of acetone in the

trip blanks is 37 pg/L. The highest concentration of toluene occurs at 12_2SL1.

One SVOC, bis(2-ethylhexyl)phthalate, was encountered in 12_2SL2 at 230 and

160 pg/kg at the O-and 2-foot samples, respectively.

Seven pesticides were detected and the highest values occur at 12_2SL3.

These pesticides are 4,4-DDD, 4,4-DDE, 4,4-DDT, alpha-chlordane, dieldrin,

endrin aldehyde, and gamma-chlordane. The highest pesticide concentration

was 4,4-DDT at 142pg/kg, estimated, in 12_2SL1 at the ground surface.

Concentrations of these pesticides are shown in Table B12-2.

10020A48.8CO\93\JD-5/4
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One PCB compound, PCB-1254, was detected at 107 fig/kg, estimated, at the

ground surface sample from 12_2SL1. One herbicide was detected at 12_2SL1

at the ground surface, and at 12_2S1P and 12_2SL3 at 2 feet bgs. MCPP was

detected at 29,200 to 38,700 fig/kg.

Mercury was detected at concentrations of 0.29 to 1.3 mg/kg, with the highest

level found at 12_2SL2 at 2 feet; the mercury concentration increases with depth

in the samples tested. The Stratum 2 mercury concentrations are higher than at

the other Site 12 strata. Selenium was detected at concentrations of 0.14 to

0.33 mg/kg, and the highest concentration was detected at 12_2SL2 at the

ground surface. The silver concentration decreases with depth, and ranges from

1.5 to 3.8 mg/kg; the highest concentration was found in 12_2SL1 at the ground

surface.

Cyanide was detected at 12_2SL3 at 2 and 4 feet and at 12_2SL2 at the ground

surface, at concentrations ranging from 0.18 to 1.0 mg/kg.

B12.5.2.4 Stratum 3 - Drainage Ditch

Hydrocarbons, VOCs, SVOCs (including PAHs), pesticides, PCBs, herbicides,

and heavy metals were detected; TCE and PCE were not detected.

TFH-diesel at the drainage ditch ranges in concentration from 15.2 to 1,970

mg/kg. TFH-gasoline ranges from 0.0808 to 24.7 mg/kg, and TRPH ranges from

45 to 42,529 rog/kg. The highest concentrations of TRPH, TFH-diesel, and TFH-

gasoline occur at the sample of the tar-like material from the drainage ditch

(12_DDX at 1 foot).

VOCs detected include acetone (7 to 35pg/kg), carbon disulfide (2#g/kg,

estimated), carbon tetrachloride (6 to 11 pg/kg), methylene chloride (24/_g/kg),

toluene (3 to 10pg/kg, estimated), and xylene (2pg/kg, estimated). Acetone

and methylene chloride are demonstrated laboratory contaminants. The

maximum detected concentrations of methylene chlorine and acetone in the trip

blanks were 42 and 37 pg/L, respectively.

10020A48.SCO\93\J D-5/4
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Ten SVOCs, including 9 PAHs, were detected at Stratum 3 and are shown on

Table B12-2.

Nine pesticides were detected: 4,4-DDD, 4,4-DDE, 4,4-DDT, alpha-chlordane,

dieldrin, endrin aldehyde, endrin ketone, gamma-chlordane, and methoxychlor.

The highest concentration of pesticides generally occurs at 12_DD1, and the

concentrations at each location decrease with depth. The highest pesticide

concentration was 4,4-DDT, at 3,650 pg/kg (estimated) in 12DD1 at the ground

surface.

One PCB compound (PCB-1254) was detected, with concentrations ranging from

0.63 to 2,490pg/kg (estimated); the highest concentration of PCBs for Site 12

occur at sample 12_DD1 at the ground surface. Herbicides detected were

2,4 dichlorophenoxy acetic acid (140pg/kg in 12_DD1 at 0'), Dalapon (65.1 to

135 pg/kg), and MCPP (153,000 pg/kg in 12_DD2 at 2').

Detected metals are presented in Table B12-2.

B12.6 Vadose Zone Soils

B12.6.1 Description of Subsurface Soil Samples

One 25-foot boring, designated 12_25B210, was drilled in Stratum 2. One deep

boring, designated 12_DBMW48, was drilled to 140 feet bgs at Stratum 1. The

upgradient monitoring well, 12_UGMW31, was also sampled during drilling.

B12.6.2 Subsurface Geology

Subsurface soils encountered at the site consisted of Quaternary alluvium. The

soils encountered were heterogeneous with generally discontinuous layering.

Silty sand and sandy silt were the primary materials encountered. The sand was

generally fine- to coarse-grained, with occasional gravel encountered in the sand

layers. Figure B12-2, Geologic Cross Section, presents a generalized profile of

10020A48.SCO\93\JD-5/4
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the site geology. Detailed boring logs that describe the specific soil layers are

presented in Appendix D.

B12.6.3 Analytical Results

The results of the laboratory testing on the subsurface soils at Site 12 are

presented in Table B12-3. This table includes soil samples from the 25-foot

boring, the deep boring, and the upgradient well boring. Analyses of the vadose

zone soils indicates the presence of metals, Iow levels of hydrocarbons, two

VOCs, one SVOC, and two pesticides.

Hydrocarbons (TRPH, TFH). Petroleum hydrocarbons were detected only at

12_DBMW48. TFH-gasoline was detected in 12_DBMW48 at 20 feet, at a

concentration of 0.113 mg/kg. TRPH concentrations ranged from 56 to

192 mg/kg, below California LUFT action levels.

Volatile Organic Compounds (VOCs). Two VOCs were detected. In

12_DBMW48, 2-butanone ranged from 2 to 6 fig/kg, estimated. 2-Butanone is a

demonstrated laboratory contaminant; the maximum detected concentration in

the trip blanks was 33 fig/L. Acetone was detected in concentrations of 3

(estimated) to 69 fig/kg, and was highest in the upgradient well, 12_UGMW31.

(Acetone is also a demonstrated laboratory contaminant.)

Semivolatile Organic Compounds (SVOCs). One SVOC was detected at the

site: di-n-octyl phthalate (330 fig/kg, estimated) at 25 feet in 12_25B210.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Two

pesticides, 4,4-DDE and 4,4-DDT, were detected at concentrations of 24.4 and

29.1 fig/kg, respectively, at 5 feet in Boring 12_25B210. No other pesticides,

herbicides, or PCBs were detected.

Metals and Cyanide. The results of detected metals are presented in

Table B12-4.

10020A48.SCO\93\J D-5/4
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Total Organic Carbon (TOC). Total organic carbon (TOC) was detected at

concentrations ranging from 100 to 418 rog/kg in the soils at the screen interval

in the monitoring wells.

B12.6.4 Soil Vapor Headspace Concentrations

Soil vapor headspace concentrations are presented in Attachment 1 to

Appendix B. Low to moderate headspace concentrations, ranging from 0 to

6 ppmv, were detected in the subsurface soils using HNu and OVA meters. The

headspace concentrations do not seem to correspond to the laboratory

concentrations.

B12.7 Groundwater

B12.7.1 Site-Specific Hydrogeology

Groundwater was first noted during drilling in 12_UGMW31 at about 115 feet

bgs, and in 12_DBMW48 at about 97 feet bgs. During the February 1993

groundwater quality sampling event, water level elevations measured in Wells

12 UGMW31 and 12 DBMW48 were 154.88 and 153.08 feet, respectively.

Information on the specific well construction, including screened intervals and

survey information, are provided in Table B12-4.

A 4-hour pumping test was conducted at Well 12_UGMW31 on 8 October 1992.

A slug test was conducted on 12_DBMW48 on 6 November 1992. The water

quality sample from 12_UGMW31 was collected during the pumping test; the

water quality sample from 12 DBMW48 was collected with a dedicated pump on

10 December 1992.

Transmissivity, hydraulic conductivity, and storage coefficient were calculated on

the basis of aquifer test data analyses and are provided in Table B12-5. No

leakance factors could be calculated for this site. The average groundwater

gradient for Site 12 is approximately 0.007 fi/fi, or about 35 fi/mi, toward the

10020A48.SCO\93\J D-5/4
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north-northwest. Groundwater generally flows toward the northwest at an

average gradient of approximately 0.08 f/ff in the vicinity of the Station.

Using the gradient of 0.0076 ft/ft, the lower hydraulic conductivity (4.3 ft/day) in

Table B12-5, and an assumed effective porosity of 0.3, the average linear velocity

of groundwater would be approximately 0.1 ft/day. Using the higher rate of

9.7 ft/day (12_DBMW48), the flow velocity would be 0.2 ft/day.

B.12.7.2 Analytical Results

The analytical results are discussed by parameter below and are summarized in

Table B12-6. In the tested groundwater samples, three VOCs, two metals, total

dissolved solids (-I'DS), chloride, and sulfate exceeded drinking water standards

(MCLs). 'Several herbicides were also detected in the groundwater.

General Chemistry. Nitrate/nitrite (as N) exceeded the MCLs in water quality

samples from both upgradient and Site 12 wells:

· Nitrate/nitrite (as N) - 22.5 (12_UGMW31) and 22.9 (12_DBMW48) mg/L

As discussed in Subsection 3.1, the groundwater facies change dramatically

across MCAS El Toro, and this change in water quality is evident at Site 12.

Differences can be seen in TDS, chloride, and sulfate between the upgradient

and downgradient wells. Appendix A presents a more complete discussion of

the general inorganic chemistry of the regional groundwater underlying the site.

It appears that Site 12 has had no impact on inorganic water quality of the

regional groundwater.

Hydrocarbon (TRPH, TFH). Hydrocarbons were not detected.

Volatile Organic Compounds (VOCs). Three VOCs were detected in the

groundwater at levels at or exceeding the groundwater quality standards:

carbon tetrachloride (0.5 fig/L, estimated, at 12_DBMW48), tetrachloroethylene

(PCE) (18 fig/L, at 12_DBMW48), and trichloroethylene ('1'CE) (0.8 and 7 fig/L, in

10020A48.SCO\93\J D-5/4
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12_DBMW48 and 12_UGMW31, respectively). As indicated here, TCE was

detected in the upgradient well at a concentration higher than the concentration

detected at Site 12.

Semivolatile Organic Compounds (SVOCs.) SVOCs were not detected.

Pesticides, Polychlorinated Biphenyls (PCBs), and Herbicides. Pesticides

and PCBs were not detected. Nine herbicides were detected at 12 UGMW31:
B

2,4 dichlorophenoxy acetic acid; 2,4,5-T; 2,4,5-trichlorophenoxy proprionic acid;

2,4-DB; Dalapon; dicamba; dichloroprop; MCPA; and MCPP. Herbicides were

not detected in 12 DBMW48.

Metals and Cyanide. Two metals were detected that exceed the MCLs:

aluminum (34.6 to 60.2 fig/L) and selenium (20.5 to 56.7 fig/L). The highest

concentrations of metals occur at 12 DBMW48.

B12.7.3 Comparison with Drinking Water Standards

A summary of detected contaminants at concentrations exceeding MCLs is

provided in Table B12-7. As shown on the table, three VOCs (carbon

tetrachloride, PCE, and TCE), selenium, and nitrate/nitrite exceed drinking water

standards.

B12.8 Potential Contaminant Migration Pathways

Site 12 is relatively flat, so the surface flow does not seem to be a transport pathway.

The main route for contaminant transport appears to be through groundwater

movement. Unknown chemicals may have also been disposed of at the Sludge Drying

Beds, and these materials may have infiltrated down to the groundwater. The soil

contamination appears to be migrating vertically into the soil, and horizontally toward

the drainage ditch. Soil staining is apparent at the south portion of the West Sludge

Drying Beds, and appears to be progressing toward the drainage ditch.

10020A48.SCO\93\JD-5/4
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Table B12-1

Site 12 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 21

Groups of Anal_es Requested a

Station Sample Sample Pesti- Ganl. Gro._
Location/ Identl- Identi- Depth Semi- cidea/ Herbi- i Chem- Dloxlna/ Alpha/
Stratum fication fication (fa) VOCl VOCs PCBi cides TPH !TFH Metale CN iatry TOC Furanl Beta

Surface Water and Sediments

I l  ,00101xlxlxl Ixl×lxl I I I I
Surface and Near-Surface Soils

Stratum I 12 DBS S1454188 0 X X X X X X
S1457105b 0 X X X X X X

Stratum 1 12 1SL1 S1454190 0 X X X X X X
S1454195 2 X X X X X X
S1454202 4 X X X X X X

Stratum 1 12 1SL2 S1454197 0 X X X X X X X X
S1454198 2 X X X X X X X X
S1454491b 4 X X X X X X X X
S1454199 4 X X X X X X X X

Stratum 1 12_1SL3 S1454196 0 X X X X X X
S1454213 2 X X X X X X

Stratum 2 12_2SL1 S1454216 0 X X X X X X X X
S1454209 2 X X X X X X X X

Stratum 2 12_2SL2 S1454207 0 X X X X X X X X
S1454204 2 X X X X X X X X

Stratum 2 12_2SL3 S1454206 0 X X X X X X X X
S1454200 2 X X X X X X X X
S1454490b 2 X X X X X X X X
S1454201 4 X X X X X X X X

Stratum3 12_DD1 S1454189 0 X X X X X X X X
S1454194 2 X X X X X X X X
S1454191 4 X X X X X X X X

Stratum 3 12_DD2 S1454493b 0 X X X X X X X X
S1451075 0 X X X X X X X
S1451076 2 X X X X X X X
S1451077 4 X X X X X X X

Stratum 3 12_DD3 S1451082 0 X X X X X X X X
S1451083 2 X X X X X X X X
S1451080 4 X X X X X X X X
S1451081b 4 X X X X X X X X

Stratum 3 12 DDX S1454527 I X X X X X X X X

Upgradient 12_UGS S1454205 0 X X X
S1454210 2 X X X
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Table B12-1

Site 12 (OU-3): Types of Samples and Chemical Analyses
MCAS El Toro Phase I RI Technical Memorandum

Sheet 2 of 2

Groups of Analldes Requested a

Station Sample Sample Pestl- Genl. Oroes
Location/ Identl- Identi- Depth Semi- cldes/ Herbi- Chem- Dioxlne/ Alpha/
Stratum fication fication (ft) VOCs VOCe PCB-, cide8 TPH 'rFH Metals!CN istry TOC Furane Beta

Vadose Zone Soils

12_25B210 S1456407 5 X X X X X X X
S1456408 10 X X X X X X X
$1456410 20 X X X X X X
$1456411 25 X X X X X X X

12_DBMW48 S1456199 5 X X X X X X
S1456195 10 X X X X X X
81456197 15 X X X X X X
S1457104b 15 X X X X X X
$1456193 20 X X X X X X
81456192 25 X X X X X X
S1456190 30 X X X X X X
S1456191 40 X X X X X X
81456189 90 X X X X X X
$1456198 100 X X X

Upgradient 12_UGMW31 S1456196 100 X X X X X X X
81456194 125 X X

Groundwater

12_DBMW4S 81452074 95-135 X X X X X X X X X

12_UGMW31 81452077 105-145 X X X X X X X X

a VOCs= VolatileOrganicCompounds; Semi-VOCs= SemivolatileOrganicCompounds;
PCBs= PolychlorinatedBiphenyls;TPH= TotalRecoverablePetroleumHydrocarbons;
TFH = TotalFuel Hydrocarbons;CN = TotalCyanide; TOC= TotalOrganicCarbon.

b Duplicate
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Table 312-2
Site12 (OU- 3): Summary of Detected Chemicals in Sediments end Surface/Near-Surface Soil

MC.AS El Toro Phale I RI Technical Memorandum

8AMPLE NUMBER 81'4641H 81'4341U 81454202 81454117 $1-4641511 8t-4._11B0 81'4S445t Sl-454.1H
SAMPLE DEPl14(FT.I_) (O) (2) (4) (0) (2) (4) (4} (0)

ANALY"rE BY GROUP UNIT8 DVF{i) DVF[I) DVF{.}
GENERAL CHEAISTRY

_.YANIDE IMO/KOI I I I I t I o15 I u I Ol0 l u I OlO I u I o.17 I u i I
HETALS

31LVER MO/KG 0.44 UJ 0.45 UJ 0.46 UJ 7.4 0.46 U 0.46 U 0.48 U 0.47 UJ
KLUMINUM MO/KG 3780 7030 10100 6630 10400 7660 7440 11700
KRSENIC MG/KO 1.9 b 2.1 b 1.9 b 2.7 7.1 2 b o.g b 4.3
BARIUM MG/t(G 94.6 76.6 128 238 102 113 114 134
3ERYU. IUM MC/KG 0.32 J 0.46 J 0.26 J 0.54 U 0.55 U 0.56 U 0.51 U 0.27 J
.CALCIUM MC-d%<G 3180 4090 3430 5430 3840 3480 3260 4930
.?.ADMIUM _G 1.3 I b 1.2 7.2 1.5 1.4 0.8 b 1.6
,_OBALT MC/KG 4.2 0 3.9 b 4.3 b 3.9 b 4.5 b 4.2 b 4.9 b 5.7 b
_HROMIUM MO/KG 10.7 9 10.3 24.4 11.1 109 8.4 15.4
_,OPPER MC/KG 9.0 7.3 7.1 45.4 12.4 8.4 6.8 12.3
IRON MCdT(G 11400 0730 13590 9930 14000 11600 11600 21690
MERCURY MO/KG 0.03 U 0.03 U 0.03 U 0.6 0.09 U 0.16 U 0.03 U 0.03 U
=OTASSIUM MO/KG 3190 2000 3940 3690 3630 3790 4250 4290
},4AGNESIUM MO/KG 4050 3460 5400 3970 5000 4350 4430 5830
MANGANESE MG/%<O 201 175 248 174 214 224 241 325
SODIUM MO/KG 186 b 107 b 177 b 219 b 255 b 246 b 240 b 240 b
_IICKEL MG/KG 5.9 b 5.5 b 7 0 0.1 b 7.4 b 6.8 b 7.3 b 8.3 b
.EAD MG/KG 0.1 0.04 0.01 109 56.0 15.1 1.7 0.29
3ELENIUM MG/t<G 0.11 U 0.11 U 0.11 U 0.48 U 0.31 U 0.38 U O.11 U 0.11 U
THALLIUM MO/KO 0.15 b 0.15 b 010 b ,0.14 b 0.17 b 0.15 U 0.15 U 0.33 b
{/ANADIUM MO/KG 2_.1 23.4 33 22.8 31.0 26.9 27.1 32.0
lINC MG/KO 68.7 33 42.5 217 99.2 S49 38.5 57.2
VOL4'/NE ORQAMC COMPOUNDS

rOLUENE UG/KG 2 J 3 J 11 U 10 J 0 J 11 U 11 U 11 U
I(YLENE (TOTAL) UC-Jt(G 10 U 11 U 11 U 10 U 11 U 11 U 11 U 11 U
._ARBONTETRACHLORIDE UG/KG 10 U 11 U 11 U 5 J 11 U 11 U 11 U 11 U
KCETONE UG/KG 10 U 11 U 21 U 9 J 19 12 27 11 U
METHYLENE CHLORIDE UG/KG 10 U 11 U 23 U 10 U 11 U 11 U 11 U 11 U
:ARBON DISULFIDE UG/KG 10 U 11 U 11 U 10 U 11 U 11 U 11 U 11 U
2-BUTANONE UG/KG 10 U 11 U 11 U 10 U 11 U 11 U 79 11 U
SEM/V'O/.A'fi_LEORGANIC COMPOUNDS

31S(2_)PHTHALATE UG/KG 650 U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
=YRENE IJGIt(G 6_10 U 720 U 710 U 070 U 700 U 710 U 720 U 730 U
3ENZO(GHI)PERYLENE UG/KG 650 U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
NDENO(1,2t3-CD)PYRENE UG_O 050 U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
3ENZO(B)FLUORANTHENE UG/KG 090 U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
"LUORANTHENE UG/KG 690 U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
3ENZO(K)FLUORANTHENE UG/KG 090 U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
._HRYSENE UG/KG 6gO U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
3F-NZO(A)PYRENE UG/KG 090 U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
2)IBENZO(A,H)ANTHRACENE UG/KG 650 U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
3ENZO(A)ANTHRACENE UGIt(O 550 U 720 U 710 U 670 U 700 U 710 U 720 U 730 U
=HENANTHRENE UG/KG 550 U 721{) U 710 U 07D U 700 U 710 U 720 U 730 U
PESTICIDES AND PCBs
=NDOSULFAN SIA.FATE UG/KG 3.46 U 35.8 U 3.57 U - UJR UJR UJR LUR 3.64 U
=CB-1254 UG/KO 34.0 U 358 U 35.7 U 253 JN UJR - UJR UJR 38.4 U
{,t4'-DDT UCdKG 40 35.8 U 5.37 240 JN I38 JN 7.36 JN 4.01 JN 42.0
Id.PHA-CHLORDANE UCdKO 4.36 13.4 U 1.64 U 5.98 JN UJR UJR UJR 1.a7 U
._AMMA-CHLORDANE UG/KG 4.39 18.4 U 1.84 U 7.37 JN UJR UJR UJR 1.07 U

iENORIN UG/KG 3.46 U 35.8 U 3.57 U UJR UJRKETONE UJR LUR 3.64 U
DIELDRIN Lr-,,IKG g.l I 35.8 U 3.57 U 27.7 JN UJR UJR UJR 3.64 U
METHOXYCHLOR UG/KG 17.8 U 184 U 18.4 U UJR UJR UJR UJR 18.7 U
4,4'-DDD L_.-dKG 9.56 35.8 U 3.57 U 107 JN 11.5 JN - UJR - UJR 9.9
4,4'-DDE UG/KG 53.3 30.1 13.3 229 JN 94.9 JN 8.36 JN 10.5 JN 73.5
ENDRIN ALDEHYDE UGA'(G 3.46 U 35.5 U 357 U _ UJR UJR UJR 3.64 U
HERBICIDES
DALAPON I UG/KG - - - 51.1 UJ I 53.4 UJ 195 J 241 J -

i

MCPP ] UG/KG 94000 t 26700 U 27100 U 2712)0 U2_4DICHLOROPHENOXY ACETIC ACID UG/KG 102 U 107 U 108 U 108 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOUNE)

TFH DIESEL IMC-_<OI 13.11 U t 13.0 I U I 13.5 I U I 13.11 I 13.2 lU I 13.4 IU I 13.5 lU I 13.. luTFH GASOLINE MC-_v'KG 0.052 U 0.909 0.054 U 0.207 0.06 0.054 U 0.054 U 0.064.
' TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPff)
I'rRPH IMO_O I 03 I I 152 I I sa L I 372 I I 74 I I 20 ] u I 20 I u I 78 I
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Table B12-2
Site12 (OU- 3): Summary of Detected Chemlcall In Sediments and Surface/Near-Surface Soil

MCAS El Toro Phase IRI Technical Memorandum

STATION ID t2 tSL3 '12 2SLt t2 2SLt I t2 2SL2 t2 2gL2 12 28L3 12 2SL3 12 28L3
8AMPLE NUMBER s1'464213 81-4114216 s 1'4542_l, S1'4S4207 B1'454204 S1'4S4206 S1'4.84200 S_4S44H

SAMPLE DEPI_FT.BGS) (0) (0) (2) I (o) (2) (0) (2) ;2)ANALY'nE BY GROUP UNITa DVF(a) DVF(a) DVFJa) DVF(a_ DVF(a) DVF{a) DVF[i) DVF_a)
GENERAL CHE_wI_I_V

CYANIDE IMG/KG I I I 0.15 I U I 0.15 ] U ] 0.18 ] B I 0.10 I U I 0.15 I u I I ] ] 0.71 I
JIIE'/'ALS

SILVER MG/KG 0.5 UJ 3.8 1.6 b 2.1 1.5 b 2.8 0.47 U 0.47 U
ALUMINUM MG/KG 12800 10700 8100 9280 4850 6720 9490 8880
ARSENIC MO/KG 3.4 4.4 4.7 5.4 7.0 14.3 2 0 2.8
].ARIUM MO/KG 176 130 71.4 137 89.2 97.7 122 141
BERYLLIUM MO/KG 0.41 J 0.51 U 0.53 U 0.42 U 0.16 U 0.19 U 0.45 U 0.39 U
CALCIUM MG,I(G 4970 4400 25{)0 4820 3610 6900 3960 4100
CADMIUM MG,/t(G 1.3 1.7 I 1.5 I b 1.4 1.5 1.4
COBALT MO/KG 5.7 b 4.0 b 3.2 b 5.3 b 2.6 b 4.6 b 6.1 b 5 b
CHROMIUM MO/KG 12.3 16.5 13 13.4 8.7 11.4 10.3 0.7
COPPER MG/t(G 9.7 30 29.1 27.1 12.3 22.7 8.9 8.8
IRON MG/t(G 16200 14400 12700 13300 0550 12800 14000 12600
MERCURY MCdt(G 0.03 U 0.39 0.17 U 1.2 1.3 0.46 0.29 0.72
::'OTASSIUM MC_I(G 4700 3650 1310 4330 1630 2340 4710 4580
MAGNESIUM MGdl(G 6430 5470 3800 5460 3120 4360 5190 4040
MANGANESE MG/KG 282 216 124 224 119 200 278 269
SODIUM MGdt(G 248 b 207 b 312 0 391 b 376 b 270 b 279 b 306 b
NICKEL MG/KG 8 b 0.2 8.1 b 8.9 7.5 b 10 9.6 7.9 b
LEAD MG,/KG 0.02 24.5 10.8 25.4 11.7 81.6 2.7 2.9
SELENIUM MO/KG 0.14 b 0.41 U 0.28 U 0.33 b 0.24 b 0.15 b 0.19 b 0.29 b
THALMUM MC-d'KG 0.33 b 0.19 b 0.14 U 0.17 b 0.15 U 0.14 U 0.16 b 0.31 13
VANADIUM MC.dt(G 36.1 34.1 26.4 31.5 171 254 30.9 29.8
ZINC MO/KG 52.1 07.3 59.6 94.4 56.3 92.4 45.6 43.8
VOLATILE ORGANIC COMPOUNDS
TOLUENE UG/KG 11 U 5 J 10 U 4 J 10 U 3 J 11 U 11 U
XYLENE (TOTAL) UG/KG 11 U 10 U 10 U 10 U 10 U 10 U 11 U 11 U
CARBON _CHLORIDE UG/KG 11 U 6 J 10 U 10 U 10 U 10 U 11 U 11 U
ACETONE UG/KG 1t U 8 J 12 10 U 10 U 59 U 11 U 11 U
METHYLENE CHLORIDE UG/KG 11 U 10 U 10 U 14 U 10 U 10 U 12 U 13 U
CARBON DISULFIDE UG/KG 11 U 10 U 10 U 10 U 10 U 10 U 11 U 11 U
2-BUTANONE UG/KG 11 U 10 U 10 U 10 U 10 U 10 U 11 U 11 U
SEImVOLA TILE ORGANIC COMPOUNDS

BIS(2-ETHYLHF-XYL)PHTHALATE UG/KG 740 U 670 U 660 U 230 J 160 J 670 U 720 U 720 U
PYRENE UG/KG 740 U 070 U 660 U 680 U 690 U 670 U 720 U 720 U
BENZO(GHI)PERYt.ENE UG/KG 740 U 670 U 660 U 680 U 690 U 670 U 720 U 720 U
INOENO{1,2,3-CD)PYRENE UC.dKG 740 U 670 U 660 U 680 U 690 U 670 U 720 U 720 U
BENZOtB)FLUORANTHENE UC-dKG 740 U 670 U 660 U 680 U 690 U 670 U 720 U 720 U
FLUORANTHENE UG/KG 740 U 670 U 660 U 680 U 690 U 670 U 720 U 720 U
DENZO00FLUORANTHENE UG/KG 740 U 870 U 660 U 680 U 690 U 670 U 720 U 720 U
CHRYSENE UG/KG 740 U 670 U 660 U 680 U 690 U 670 U 720 U 720 U
BENZO(A) PYRENE UC-dKG 740 U 070 U 660 U 680 U 690 U 670 U 720 U 720 U
DIBENZO(A,H)ANTHRACENE UG/KG 740 U 070 U 660 U 680 U 090 U 670 U 720 U 720 U
BENZO(A)ANTHRACENE UG/KG 740 U 070 U 660 U 680 U 690 U 670 U 720 U 720 U
PHENANTHRENE UG/KG 740 U 670 U 660 U 680 U 890 U 670 U 720 U 720 U
PESTICIDES AND PCBs
ENDOSULFAN SULFATE UG/KG 3.66 U - UJR UJR UJR UJR UJR UJR UJR
PCB*1254 UG/KG 36.0 U 107 JN - UJR UJR UJR JR UJR UJR

4f4'-DDT UG/KG 3.68 U 142 JN 21.2 JN ': JR JR JR UJR UJR
ALPHA-CHLORDANE UG/KG 1.9 U 4.4 JN UJR UJR UJR JR UJR UJR
GAMMA-CHLORDANE UG/KG 1.9 U 3.01 JN UJR UJR 1.08 JR JR UJR UJR
ENDRIN KETONE UG/KG 3.68 U - UJR UJR UJR UJR UJR UJR UJR
DIELDRIN UG/KG 3.68 U 4.00 JN UJR UJR UJR UJR UJR UJR
METHOXYCHLOR UG/KG 19 U - UJR - UJR UJR UJR UJR UJR UJR

4,4'-DDD UG/KG 3.68 U 40.4 JN 5.22 JN JR JR JR UJR UJR
4,4'-DDE UCdKG 3.68 U 85.9 JN 12.2 JN JR JR JR UJR UJR
ENDRIN ALDEHYDE UG/KG 3.68 U UJR UJR UJR UJR JR UJR UJR
HERBICIDES
DALAPON ,UC_KG - 51.3 UJ 50.7 UJ 51.2 U 52 U 508 U ] 54.7 U 54.7 U

i

2,4 DICHLOROPHENOXY ACETIC ACID UG/I<G 103 U 101 U 102 U 104 U 102 U 109 U 109 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINEI

,O,EDEL I 139lu I 12.7 I 12.5lu t 12.8 I 1-- [ I I-- I 1--TFHGASOLINE MO/KG 0.056 U 0.154 0.07 0.129 0.071 0.349 0.097 0.055 U
TOTALRECOVERABLE PETROLEUM HYDROCARBONS (TRPH)
rRPH IMG/KGI 20 I U I 53 I I 20 I U I 07 I I 20 I U I 314 I I 2o [ u I 20 I u
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Table 312-2
81tet2 (OU- 3): 8ummmy of D*dected ChemiGale In _mdln_nt_ and 8url'aGWNeM-Surfece 0oll

MCAS El Tom Ph_le I RI Technlall Memomndof11

8AIdPL.E NUMBER 81'464201 8'1481030 .51454t51 81484111 81'464t!4 81454111 51451075 S'1'461076
.SAMPLE DEPIH(FT.BO.5) 44) (o) (0) (0) (2) (4) (o) (2)

ANALY'rE BY GROUP UNITS DVF_.) DVF(i) DVF(I) DVF(i}
Fd_f/ERAL CHE/liSF_ ¥

CYANIDE IMG/KQt 0.51 I J i I I I 0.33 I B I olC I u I 0.17 I u I o.17 I .5 I O.lO I u
METALS

SILVER MG/KG 0.48 U 0.5 I:) 0.43 U 1.0 b 0.54 b 0.4(3 U 1.1 b 0.52 b
ALUMINUM MQ/KG 22500 S520 71gO 12200 0350 7230 1S400 24200
&RSENIC MG/KG 3 2.0 4 4.6 3..5 1.0 b .5,3 4.5
BARIUM rdG/KG t70 355 t15 161 94.6 110 163 108
BERYLLIUM MG/KG 0.65 U 0.1 U 0.4 b 0.67 U 0,56 U 0.38 U 0.85 U 1.2 U
CALCIUM MC_<G 5600 2340 3730 4300 2650 2860 5160 15500
CADMIUM MQ/KG 1.3 0.92 b 1.6 4.6 b 2.7 0.64 b 3.1 1.9
COBALT MG_G 7.7 b 3.4 b 4.4 b 8.4 b 4.0 b 3.7 b 8.2 b 10.0 b
CHROMIUM MG/KG 16.4 7.1 11.1 35,7 10.7 8 23.3 22.2
COPPER MC-dKG 12.2 9.2 9.4 43.8 16.7 6.7 25.7 17.7
IRON MG/KG 24100 8810 11100 17700 9760 11200 19700 20500
MERCURY MC-dKG I 1.3 0.03 U 0A6 U 0.0.5 U 0.03 U 0,27 0.07 U
POTASSIUM MG/KG 5850 t820 4050 3600 3270 3330 5290 7190
MAGNESIUM MG/KG 10300 271O 4040 S670 3690 4180 7530 15100
MANGANESE MG/KG 347 131 223 344 214 216 332 412
SODIUM MG/KG 305 b 161 U 236 b 256 b 228 b 228 b 266 b 294 b
NICKEL MG/KG 12.7 6.8 b 7.1 b 22.3 0.4 5.4 b 13.8 17.3
LEAD MG/KG 2,0 41.5 40,3 331 95.9 2.2 280 20.2
sELENIUM MG/KG 0.11 U 0.1 U 0.1 UJ 0.38 U 0.18 U 0.25 U 0.34 U 0.12 U
THALLIUM MG/KG 0.1.5 U 0.14 U 0.14 UJ 0.16 U 0.13 U 0.2 b 0,34 b 0,38 b
VANADIUM MGIKG S9.7 17.5 25.8 43.2 23.6 27.1 40.4 74,1
ZINC MGJKG 68.2 127 57.7 418 210 37.9 247 93.5
VOLAT/LE ORQANfC COMPOUNDS
TOLUEN_ UC._O 11 U e J 8 J 4 J 3 J 11 U 5 J 11 U
XYLENE {TOTAL} UG/KG 11 U 10 U 10 U 10 U 11 U 11 U 10 U 11 U
CARBONTETRA.CHLORIDE UG/KG 11 U 10 U 10 U 6 J 11 U 11 U 11 11 U
ACETONE UG/KG 11 U 21 22 U 18 15 7 J 18 25
METHYLENE CHLORIDE UGiKG 11 U 35 .5 10 U 10 U 11 U 11 U 27 U 16 U
CARBONDISULFIDE UG/'KG 11 U 10 U 10 U 10 U 2 J 11 U 10 U 11 U
2-BUTANONE UG/KG 11 U 10 U 10 U 10 U 11 U 11 U 10 U 11 U
SEJW',AOLATiLEORISAMC COSFOUNDS

BIS(2-ETHYU-IEXYL)PHTHALA'rE UG/KG 740 U 230 J .570 U 600 J 700 U 720 U 330 J 740 U
PYRENE UGIKG 740 U 670 U 1100 340 J 700 U 720 U 1400 U 740 U
.SENZC_GHI}PERYLENE UG,/KG 740 U 670 U 340 J 680 U 700 U 720 U 1400 U 740 U
INDENC(I,2r3-CD)PYRENE UG/KG 740 U 670 U 440 J 180 J 700 U 720 U 1400 U 740 U
BENZO_B)FLUORANTHENE UG/KG 740 U 670 U 840 680 U 700 U 720 U 1400 U 740 U
FLUORANll'IENE UG/KG 740 U 670 U 1300 360 J 700 U 720 U 1400 U 740 U
BENZO_F Lt,.IORANTHENE UG/I(G 740 U .570 U 540 J 680 U 700 U 720 U 1400 U 740 U
CHRYSENE UG/KG 740 U 670 U 1000 290 J 700 U 720 U 1400 U 740 U

BENZO_)PYRENE UG/XG 740 U .570 U 670 150 J 700 U 720 U 1400 U 740 U
DIBENZO(ArI"I)ANTHRACENE UG/I<G 740 U 670 U 670 U 680 U 700 U 720 U 1400 U 740 U
BENZ(X,A)ANTHRACENE UG/KG 740 U 670 U 690 660 U 700 U 720 U 1400 U 740 U
PHENANTHRENE UG/KG 740 U 670 U 340 J 180 J 700 U 720 U 1400 U 740 U
PESTi(3DES AND PCBI
ENDO6ULFAN SULFATE UG/KG UJR 0.474 16.8 U - UJR - UJR UJR - UJR UJR
pCB-1254 UG/KG UJR 33.4 U - 2490 JN 0.632 JN UJR 358 JN - UJR

4,4'-DDT UG/KG UJR 418 D 145 3650 J 272 JN UJR 1730 PCJN 72.3 JN
ALPHA-CHLORDANE UG/KO UJR 2.59 8.67 U 78.6 JN 2.21 JN UJR UJR UJR
GAMMA-CHLORDANE LIG/t(G UJR 2.17 0.67 U 93.1 JN UJR UJR UJR UJR
ENDRIN KETONE UG/KG UJR 3.34 U 16,8 U UJR UJR UJR UJR UJR
DIELDRIN UG/KG LUR 3.75 16.8 U 104 JN UJR UJR UJR UJR
METHOXYCHLOR UG/KG UJR 17.2 U 56.7 U - UJR - UJR - UJR UJR - UJR
414'-DOD UC-/'KG UJR 54.6 2_.2 1190 JN 27.7 JN 4.20 JN 199 JN 8.04 JN
4m4'-DDE UG/KG UJR 203 O t29 201 JN 20.3 JN UJR 236 JN 0.0 JN
ENDRIN ALDEHYDE UG/KG UJR 16.0 U 65.6 JN UJR UJR UJR UJR
HERIE_C/DE'S

MCPP UG/KG 26200 U 25900 U 26500 U 27500 U 25900 U 153000

2r4 DICHLOROPHENOXY ACETIC ACID UG/KG 113 U 140 106 U 110 U 103 U 114 U
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)

.D,E L IM  ol1301l12 lu12061 12121 11621 115.21 11201ul1421ur'FHGASOLINE MG/KG 0.056 U 0.102 0.051 U 0.278 O.081 0.055 U 0.178 0.057 U
ror/__cow,_u; P_rRoLEUMH_DCAP.eO,,Sp'RP_
TRPH IMG/KGI 2O Lu L _0 j I 60 I I 700 j I 20 I u I 2o I u I 136 I I 20 I u
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Table 012-2
Sits12 (OU- 3): Summary of Detected Chemicals In Sediments end Surfece/Near-Su_ace Soft

MCAS El Toro Phlle I RI Technical Memorandum

STATION ID 12 DD2 DVIF{B) 12 DID3 12 DD3 12 DD3 12 DD3 lZ_DDX DVF(a) 12 UG5 12 UGS

SAMPLE NUMBER 81-481077 S'I-4111062 E1-,461083 SI-461060 St-461061 8146,4627 St'464208 a'1'464210

SAMPLE DEP_I_FT.BG8 ) (4) {0) (2) (4) 44) (t) (O) (2)
ANALY'T1EBY GROUP UNI'TB DVF{I) DVF(I) DVF(i) DVF(I) DVF(a) DVF{.)

GENERAL CHEMISTRY

cY_l_ IMO_G I 0.2 I u I O.lS I u I 0.17 I u I 0.16 I u I 0.16 I u I o.16 I u I r I t
METALS
SILVER MQ/I(G 0.58 b 0.43 U 0.87 0 0AS U 0.45 U 3.8 0.44 U 0.48 U
ALUMINUM MO/KG 26200 4150 10200 7120 9890 2460 5650 17300
ARSENIC MGdKG S.6 1.7 0 3.2 2 b 2.2 0.6 b 2 b 2.1 b
BARIUM MGJt(G 352 60,3 108 123 135 50.9 - 140
BERYLLIUM MG/XG 1.5 0.43 U 0.85 U 0.55 U 0.53 U 1.7 0.12 b 0.51 b
CALCIUM MC_G 14800 2220 4720 7690 6280 2950 7500 4210
CADMIUM MGfi(G 2.3 1.3 1.3 0.7 b 0.82 b 2.7 0.88 b 1.5
COBALT MG/I(G 11.7 b 2 b 6.6 b 4.6 b 4,6 b 2,1 b 4.6 b 6,0 b
CHROMIUM MG/KG 24.7 6.9 15.1 7.4 10.2 9.5 6.2 15.9
COPPER MO/KG 20.1 0.2 10.5 5.6 6,7 6.2 8.7 9,6
IRON MG/t(G 32200 6350 19900 12300 14000 3470 - 19000
MERCURY MO/KG 0.06 U 0.08 U 0.04 U 0.04 U 0.04 U 0.3 0.03 U 0.03 U
POTASSIUM MC-dKG 7970 2230 5110 3330 3490 1190 1540 4910
MAGNESIUM MO/KG 17500 2300 7690 4870 5620 1310 3390 7570
MANGANESE MG/KG 455 117 307 211 234 57.6 242 293
SODIUM MG/KG 414 b 102 b 240 b 216 b 239 b 170 b - 275 b
NICKEL MG/KG 18.1 4.1 b 10.8 5.1 b 5.3 b 84,2 16.2 10.6
LEAD MO/KG 12.4 36.3 3,6 1.7 42 17 4.4 2.3
SELENIUM MO/KG 0.13 U 0.10 U 0.29 U 0.11 U 0.11 U 0.1 U 0.11 U 0.12 U
THALLIUM MO/KG 0.34 b 0.14 U 0.2 b 0.17 b 0.23 b 0,14 U 0.16 U 0.18 b
VANADIUM MO/KG 80.5 14.9 45.9 26.6 34.1 000 29.8 47.9
ZINC MO/KG 1O" 52.2 55.1 37 43.6 46.3 53.6
VOLATILE ORGANIC COMPOUNDS
TOLUENE UG/KG 12 U 10 11 U 11 U 3 J 10 U
XYL.ENE(TOTAL) UC._KO 12 U 10 U 11 U 1t U 11 U 2 J
CARBONTETRACHLORIDE US/KG 12 U 10 11 U 11 U 11 U 10 U
ACETONE UG/KG t2 U 35 11 U 22 18 39 U
METHYLENE CHLORIDE UG/KG 18 U 30 U 13 U 11 U 11 U 24 B
CARBON DISULFIDE UG/KG 12 U 10 U 11 U 11 U 11 U 10 U
2-BUTANONE UG/KG 12 U 10 U 11 U 11 U 11 U 10 U
SEMIVOI._ _LE ORGANIC COMPOUNDS

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 810 U 670 U 720 U 710 U 700 u 20000 u
PYRENE UG,'KG 810 U 736 720 U 710 U 700 U 20C00 U
BENZO(GHI)PERYLENE UG/KG 610 U 670 U 720 U 710 U 700 U 20000 U
INDENO(I r2,3-CD)PYRENE UG/KG 810 U 156 J 720 U 710 U 700 U 20000 U
BENZO(B)FLUORANTI-fiENE UGJKG 810 U 930 720 U 710 U 700 U 20000 U
FLUORANTHENE UG,/KG 810 U 1700 720 U 710 U 700 U 20000 U
BENZO(I_IFLUORANTHENE UG/KG 810 U 550 J 720 U 710 U 700 U 20000 U
CHRYSENE UG/KG 810 U 940 720 U 710 U 700 U 20000 U

BENZO(A)PYRENE UG/KO 81D U 210 J 720 U 710 U 700 U 20000 U
DIBENZO(AIH)ANTHRACENE UG/KG 810 U 130 J 720 U 710 U 700 U 20000 U
BENZO{A)ANTHRACENE UCdKG 810 U 670 U 720 U 710 U 700 U 20000 U
PHENANTHRENE UG,/t(G 810 U 590 J 720 U 710 U 700 U 20000 U
PESTICIDES AND PCBs
ENOOSULFAN SULFATE UG/KG UJR - UJR UJR UJR UJR 101 U
PCB-1254 UG/KG - UJR 47.7 JN UJR - UJR UJR 1010 U
414'.DDT JO/KG 71.2 JN 119 JN 20.2 JN 11.3 JN UJR 195
A_-CHLORDANE UG/KG UJR UJR UJR UJR UJR 52.1 U
GAMMA-CHLORDANE UGdKG UJR UJR UJR UJR UJR 23.7
"NDRIN KETONE JO/KG UJR UJR UJR UJR UJR 133

DIELDRIN UG/KG UJR UJR UJR UJR UJR 101 U
METHOXYCHLOR UG/KG - UJR UJR UJR UJR UJR 175

4,4'-DDD UG/KG 7,78 JN 26 JN UJR UJR UJR 103
414'-DDE UG/KG 6,2 JN 69,6 JN 4.12 JN UJR UJR 108
ENDRIN ALDEHYDE UG/KG UJR UJR UJR UJR UJR 101 U
HERBICIDES
DALAPON JUG/KG 62.1 ] UJ J 65.1 J 91.1 J 54.3 UJ 53 UJ 511 UJ - -

MCPP IUG/KO 311O" [ U I 25400 U 27400 U 27100 U 26500 UJ 255000 UJ2,4 DICHLOROPHENOXY ACETIC ACID UG/I(G 124 U 102 U 110 U 108 U 106 UJ 1020 UJ
TOTAL FUEL HYDROCARBONS (DIESEL AND GASOLINE)

_H DIESEL M_GI 15.3 IU I 2' I I 13.7 lO I 17,7 I t 13.2 IU I 1970 [ I 65.4 I 1'.61TFH GASOLINE M G,,'KO 0.179 0.244 0.081 0.164 0.088 24.7 0.O"2 0.056 U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS(TRPft_
TRPH IMO_O I 2o I u I 10. f I 20 I u I 45 t I 2o I u I 42529 I I 6770 I I 20 f u

(a) Adefinition of eacfi data valklation flag {DVF) is pmvldo" In Table B-1.
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Table 012-3
Site12 (OU- 3): Summary of Detected Chemicals in the Vadoee Zone (Subsurface) Samples

MCAS El Toro Phase I RI Technical Memorandum

STATION ID t2_.0210 12_200210 12..200210 t2_250210 12..DBMWU 12_DBMW45 12_DBMW46 12_DBMW41 DVFJl)

BAMPLE NUMBER 8145M07 8t4M;400 8t4S_410 8t466,111 S14iN_190 81450130 51454197 81457104
8AMPLE DEPTH(FT.BGS) (0) (16) (20) 420) (S) (10) (15) (10)

ANALYTE BY GROUP UNI'nl DVFJa) DVFJl) DVFJa} OVFJa) DVFJ.J [)VI=ia) DVFJaJGENERAL CN£im=*;KV

TOTAL ORGANIC CARBON MGJKGTOT_OR_N,CCAR__O'1 I I I I I I I I I I I I I I I
A_rAI.S

SILVER MG/KO 2 b 0.52 U 0.48 U 0.61 b 0.71 b 0.52 U 0.45 U 0.44 U
ALUMINUM MG/KG 18700 15000 7330 12100 6890 16000 7690 4250
ARSENIC MGJI(G 5.3 3.8 1.9 b 2.1 b 2.3 U 24 U 1.1 U 0.87 U
BARIUM MC-dt(G 181 211 68.3 85.5 108 231 118 77.6
BERYLLIUM MGJKG 0.53 b 0.59 b 0.31 b 0.36 b 0.5 U 0.97 U 0.42 U 0.26 U
CALCIUM MGh(G 5890 11500 2000 0130 3390 13400 8120 33400
CADMIUM MGJKG 2 1.3 1.2 1.8 0.97 b 1.2 b 0.72 b 1.4
COBALT MG/KG 7.8 b 9.2 b 4.4 b ,5 b 4.2 b 8.8 b 2.8 b 2.1 b
CHROMIUM MG_CG 19.3 15.2 8.5 12.1 11.2 15.0 10.3 4.5
COPPER MG/KG 17.2 12 0,7 7 12,7 12.4 4.9 b 3.1 b
IRON MGIt(G 21700 21000 0540 13700 9490 20200 10300 5860
MERCURY MGIKG 0.04 U 0.03 U 0.03 U 0.03 U 0.06 U 0.03 U 0.03 U 0.03 U
POTASSIUM MCdt(G 5520 5930 2130 2060 3500 5770 2720 1710
MAGNESIUM MGIKG 8200 10800 3560 4940 3820 12500 4590 3280
MANGANESE MCd'KG 350 353 199 236 202 331 199 122
SODIUM MOJI(G 339 b 501 b 326 b 386 b 188 b 729 b 278 b 226 b
NICKEL MGJt(G 11.3 10.1 5.3 b 0.5 b 7.1 b 11.7 7.1 b 5 b
LEAD MGh(G 10.3 2.8 2.3 2.4 16.3 2 0.84 0.58 b
ANTIMONY MCdt(G 3.1 U 3 U 2.8 U 2.8 U 2.7 U 3.9 b 2.8 U 2.9 b
'I%IALLIUM MO/KG 0.3 b 0.4 b 0.27 b 0.16 U 0.15 U 0.35 b 0.22 b 0.15 b
VANADIUM MC,dt(G 52.1 54.4 23.5 34.5 21,5 51.6 28 15.9
ZINC MG/t(O 82.7 68.1 29.3 38.0 54 67.1 29 19.8
VOLATILE ORGANIC COMPOUNDS

AD.TONE IU_GI 11 tut 14 lUl 3 IJt 11 lUl 12 IUI 12 IUI 11 lUl 11 I"2-BUTANONE UC-dKG 11 U 14 U 12 U 11 U 3 J 3 J 6 J 5 J
SEM/VOLATILE ORGANIC COMPOUNDS

DI.N-OCTYLPHTHALATE JUG/KG n 740 { U [ "0 n U I 000 I U L 330 I J [ 710 n u I 780 , u n 710 I u I 7oo I u
PESt?C/DES AND FOBs

4,4. .T I GI ..1 I t4.73 3.07lut 3.05iui 3.50luJi 3.95iwl 3.00 3.514t4'-DDE UG/KG 24.4 4.73 U 3.97 U 3.65 U 3,59 UJ 3.65 UJ 3.50 UJ 3.51 UJ
TOTAL FUEL HYDROCARBONS(DIESEL AND GASOUNEI
_H_U_SOUNE I MC-_G I 0.0_ I U [ 0.071 I U I 0061 I U I 0O55 I U I 0.0_ I U I 0._ I U I O.O54 ] U I 0.053 I U
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRP_
TRPH I_G 2o I u I - I u I 2o I . [ 20 I u I 20 I u I 2o I u I 20 I u I 20 I u
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Table 0t2-3

Site12 (OU- 3): Summary of Detected Chemicals In the Vadose Zone (Subsurface) Samples

MCAB El Toro Phase IRI Technical Memorandum

STATION ID 12_DBMW49 I 12_DBMW,le 12_DBMW48 1Z_DBMW48 12 DBMW48 12_DBMW,18 12_UGMW31 12_UGMW31
SAMPLE NUMBER S14Ult3 S1U8t52 51455100 81486151 514S$100 $1455199 51450195 el46&194

8AMPLE DEPTH(FT. BG8) (20) DVFJa) I (25l (30) (40) (95) (100) (100) 1125)ANALY'rE BY GROUP UNITS QVF(a) DVF{a) DVF(a) DVF{a) DVF{a) DVF{a_ DVF{a)
GENERAL CHEMISTRY

_:T_°o:=::_:°: IM_l I I I I I I I I I I 1_ t I 100IJI 41' IJ
METALS
SILVER MC,,'KG 0.7 0 0.47 U 0.47 U 0.5 U 0.46 U 0.49 UJ
ALUMINUM MO/KG 15100 4570 4780 11200 2420 6530
ARSENIC MG/I<G 2.5 U 1.4 U 1.1 U 2.1 U 0.86 U 1.2 b
BARIUM MO/KG 154 66.4 55.9 170 43 b 51.9
BERYLLIUM MC._KG 0.76 U 0.53 U 0.47 U 0.62 U 0.29 U 0.31 b
CALCIUM MO/KG 4050 2940 1310 4200 15go 2380
CADMIUM MG/KG 1.7 0.83 b 0.52 b 0.73 b 0.31 b 0.96 0
COBALT MG/KG 6.1 b 2.3 b 4.1 b 4.9 b 1.3 U 1.4 UJ
CHROMIUM MG/KG 18 6.2 9.8 15.2 4.1 6
COPPER MG/KG 9A 4.6 b 4.5 b 0.1 44 b 3.6 0
IRON MG_(G 17300 6520 6210 10000 41gO 6800
MERCURY MG,_G 0.03 U 0.03 U 0.03 U 0.33 0.03 U n.00 U
POTASSIUM MG_(G 4540 1570 1120 b 5990 1060 b 1400
MAGNESIUM MCd"KG 7010 2510 1620 6430 1200 1860
MANGANESE MG/I(G 201 154 256 192 51.3 115
SODIUM MG/KG 400 b 376 b 457 b 849 b 224 b 301 b
NICKEL MO/KG 15.6 5.5 b 0.4 h 0.9 3.1 b 6 b
LEAD MG/KG 2 1.6 1.0 2.6 3.0 1.9
ANTIMONY MC/KG 2.0 U 2.7 U 2.7 U 2.9 U 2.7 U 2.8 U
THALUUM MG/KG 0.27 b 0.16 U 0.25 b 0.21 b 0.15 U 0.19 b
VANADIUM MG,/KG 45 16.6 14.2 44.5 10.6 b 18
ZINC MO/KG 52.9 22.3 15.1 55.9 15.3 17.5
VOLATILE OROANtC COMPOUNDS

AC.ONE IU_ I 24 JU I 13 lei 52 IUI 14 lul 50 lUl 110 I U I 69 I I 30 I2*BUTANONE UG/KG 6 J 3 J 3 J 3 J 2 J 4 J 11 U 11 U
SEMIVO_nLEOf_VCCOMI'O_DS
DkN-OCTYLPHTHALATE lUG/KG j 700 ---T U J 73O I U I ?'_ I U__1 75O J U I ?20 J U J I j 73O j U I I
PESTICIDES AND PCBs

4,,.= lU_t ., lull 3.05iWl I ] 3.05I_1 I I _'_'I'"1 5.60lul I4_4'-DOE UG/KG 3.84 UJ 3.65 UJ 385 UJ 3.98 DJ 3.68 U
TOTAL FUEL HYDROCARBONS _DIESELAND GASOUNE)
TFHGASOUNE I MG/KO I 0.113 I ] 0.055 I U I 0.057 I U ] 0.058 I U I 0.054 I U I I I 0.056 I U [ I
TOTAL RECOVERABLEPETROLEUM HYDROCARBONS (TRI_
TRPH ]MC-,/KG I 102 I I 20 I U I 56 r I 77 I I 20 I U ] ] } 20 ] U I r

(I) Adefinition of each dala valklBfion flag (DVF) is ixovided In Table B-1.
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Table B12-4

Site 12 (OU-3): Well Construction Details
MCAS El Toro Phase I RI Technical Memorandum

Sheet 1 of 1

Station Identification

Item 12_DBMW48 12_UGMW31

Survey Location--Northing 594213.50 549259.70

Survey Location--Easting 1545490.30 1546158.98

Ground Surface Elevation (ft above MSLa) 247.14 255.97
Measuring Point Elevation (ft above MSL °) 247,81 255.82

Measuring Point Location Top of casing Top of casing

Type of Surface Completion Above ground Below ground

Casing Diameter and Material 4-inch PVC 4-inch PVC

Screen Diameter and Material 4-inch stainless steel 4-Inch stainless steel

Screen Interval (ft bgs b) 95-135 105-145

Length of Drop Pipe (ft bgs b) 132 140

Make and Model of Installed Pump 2-inch Grundfos Redifiow Grundfos 10e-ll

Date of Pumping Test 6 November 1992 8 October 1992

Date of Water Quality Sampling 10 December 1992 8 October 1992

aMean sea level

bBelow ground surface

10020979.SCO\93\JD



TM'CTO 145 CLE-C01-01F145-B18-0001

Table B12-5

Site 12 (OU-3): Summary of Hydraulic Parameters
MCAS El Toro Phase I RI Technical Memorandum

Sheet I of 1

Trans- Hydraulic

Well Analysis ml_sivity Conductivity Storage Leakance
Identification Type of Test Method (ft"/day) (fi/day) Coefficient a Factor a

12_DBMW48 Slug B & R/CBP 380 9,7 1E-05 NA

12_UGMW31 Pump C-J; Pumping 170 4.3 NA NA

aNA = Not applicable.
Source: Table F-2 (Appendix F)

10020978.SCO\93\JD



Table B12-6

Sitel2 (OU- 3): Summary of Detected Chemicals in Groundwater Samples

MC_ El "Toro Phate 1RI TlchntCM Memorandum

STAllON ID 12 DBMW41 t2 UGMW31

SAMPLE NUMBER 814S2074 StU207?

SCREEN tN'I1ERVAL 198-t315) (t 0_t U)

ANALYTIE BY GROUP REG.CODE(b) REG.LEVEL(c) UNITS DVF{I) DVE(II)

GENERALCHEMISTRY

I_LKALINITYAS CACO3 NA NA MG/t. 163 1_

BICARBONATE NA NA MG/t. 199 229

CHLORIDE 3 250 MGdl. 401 211

SULFATE 3 250 MG/1. 549 263

TOTAL DISSOLVED SOLIDS 3 500 MG/t. 1800 1100

NITRATE/NITRITE-N I 10 MG/L 22.9 22.5 J

CARBONATE NA NA MG/L

METALS

ALUMINUM 3 50 UGIL 34.6 J 60.2 b

BARIUM 2 2000 UG/L 26.7 b 278 b

CALCIUM NA NA UG/L 3t6000 177000

CADMIUM 2 5 UG/L 2 b 1.2 U

IRON 3 300 UG/L 101 20.6 b

MERCURY 2 2 UG/L 0.1 b 0.1 U

POTASSIUM NA NA UG/L 2940 b 2510 b

MAGNESIUM NA NA UG/L 79000 50700

MANGANESE 3 50 UG/L 22.3 33.4

SODIUM NA NA UG/I_ 11GOO0 77100

NICKEL NA NA UG/L 120 12.1 b

ANTIMONY NA NA UG/L 18 b 22.2 b

SELENIUM I 10 UG/L 56.7 20.5

VANADIUM NA NA UG/L 15.3 b 14.9 b

ZINC 2 5000 UG/t. 2.5 U 5.4 b

VOLATILE ORGANIC COMPOUNDS

TETRACHLOROETHENE 2 5 UGh 18 1 U

CARSON TETRACHLORIDE 1 0.5 UG/t. 0.5 J 1 U

CHLOROFORM 2 100 UG/L 1 U 0.4 J

CHLOROMETHANE (METHYL CHLORIDE) NA NA UG/L 2 J 2 U

TRICHLOROETHYLENE 2 S UG/L 0.8 J 7

HERBICIDES

DICHLOROPROP NA NA UG/L 8.5 U 6.41

DICAMBA NA NA UG/L 0.5 U 4.39

)ALAPON NA NA UG/L 0.5 U 2.46 J

MCPP NA NA UG/L 250 U 3530

2,4,5-TP (SILVEX) NA NA UGtL 0.25 U 2 67

2.4,5-T NA NA UG/L 0.25 U 2.51

MCPA NA NA ; UG/L 250 U 3490

2,4 DICHLOROPHENOXY ACETIC ACID 2 70 UG/1. 0.5 U 8.56

;2,4.DB NA NA UG/I_ 0.5 U 2.88 J

ill) A definition of each data validation flag (DVF) is provided in Table B-1 (c) The given concentration relxesents the Ca#fomlaMCL,

It))ReQtdatoryCodes are: the EPA pdrnary MCL. the EPA seconda_ MCL or the

1m CallfogftlaMCL California DTSC Action Level.whichever is most stringent.

2 = EPA primer/MCL

3 = EPA secoeda_/MCL

4 - California DTEC Action Level

Sheet 1 of 1
QW_I2.XL$
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Table B1 2-7

Site 12 (OU-3): Analyte Concentrations in Groundwater
Exceeding Regulatory Standards or DTSC a Action Levels

MCAS El Toro Phase I RI Technical Memorandum

Regula- Regula-
Well SI Concen- tory tory

Identification (ft bgs) b Analyte Units tration Level c Code d

12_UGMW31 (105-145) Trichloroethylene /_g/L 7 5 1

Aluminum /Jg/L 60.2 50 3

Selenium #g/L 20.5 10 2

Nitrate/Nitrite-N mg/L 22.5 10 2

Sulfate mg/L 263 250 3

Total Dissolved Solids mg/L 1,000 500 3

12_DBMW48 (95-135) Carbon Tetrachloride /_g/L 0.5 0.5 2

Tetrachloroethene #g/L 18 5 1

Chloride mg/L 401 250 3

Nitrate/Nitrite-N mg/L 22.9 10 2

Sulfate mg/L 549 250 3

Total Dissolved Solids mg/L 1800 500 3

Selenium /_g/L 56.7 10 2

acalifornia Department of Toxic Substances Control
bscreen interval (feet below ground surface)
CThemost stringent federal/state drinking water standard was applied. In the presence of both an EPA
MCL and a California MCL, the most stringent MCL is represented. If neither an EPA or California MCL
is listed, the California DTSC action level was applied.
dRegulatory Code:

1--EPA Primary MCL: Federally enforceable drinking water standard established for the health
effects of contaminants

2=California MCL: Health-based drinking water standard enforceable at the state level
3=EPA Secondary MCL: Nonenforceable standard based on aesthetic qualities of taste, color, and

odor (Includes chloride, iron, manganese, sulfate, and TDS)
4=DTSC Action Level: Nonenforceable levels at which DTSC strongly urges water purveyors to

take corrective action to reduce the level of contamination in the water
they supply (Action levels cease to exist when state MCLs are
promulgated.)

10020B2C.SCO\93\JD-\5/2



Appendix B13

Nature and Extent of Contamination:

Site 13 (OU-3) -- Oil Change Area
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Appendix B13

NATURE AND EXTENT OF CONTAMINATION:

SITE 13 (OU-3) - OIL CHANGE AREA

This discussion of Site 13 is supplemented by the figures and data tables listed below.

The figures begin on page B13-3, and the tables are grouped at the end of this

Appendix B13. Field headspace values for soils at this site are presented in

Table BA1-13, in Attachment 1 to Appendix B (directly following Appendix B22).

Figure B13-1: (Site Map)
Figure B13-2: Geologic Cross Section

Table B13-1: Types of Samples and Chemical Analyses
Table B13-2: Summary of Detected Chemicals in Sediments and Surface/Near

Surface Soil

Table B13-3: Summary of Detected Chemicals in Vadose Zone (Subsurface)
Samples

Table B13-4: Well Construction Details

Table B13-5: Summary of Hydraulic Parameters
Table B13-6: Summary of Detected Chemicals in Groundwater Samples
Table B13-7: Analyte Concentrations in Groundwater Exceeding Regulatory

Standards or DTSC Action Levels

B13.1 Site Description

Site 13 (OU-3), the Oil Change Area, is located southeast of Building 242, outside the

fuel tank storage area (Tank Farm No. 2). The site consists of two strata:

· Stratum 1: The area to the southeast of the tank farm fence

· Stratum 2: The area between the tank farm and Building 242

At Stratum 1, about 7,000 gallons of waste crankcase oil were drained from heavy

equipment onto the ground from 1977 to 1983. Oil-contaminated surface soil was

subsequently scraped up and piled at the north end of the site. Presently, there are no

visible signs of contamination, although past investigators have noted staining on the

ground. This area initially constituted the only sampling stratum at Site 13. After a

study of historical aerial photographs identified several additional stained areas between

the tank farm and Building 242 during 1952 to 1986, Stratum 2 was added to Site 13 to

10020894.SCO\93\JL-5/2 B13-1
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encompass the newly discovered stained areas. The addition of Stratum 2 is

documented in the SAP Amendment.

Two of the underground tanks at Tank Farm No. 2 were investigated by the RFA

Sampling Visit recently completed at the Station. The RFA investigation consisted of

drilling four angle borings at two waste oil tanks and collecting soil samples every 10

feet, to a down-hole depth of 60 feet. The RFA did not detect elevated hydrocarbons or

VOCs at the two tanks.

B13.2. Suspected Waste Types and Contaminants

Contaminants under investigation at Site 13 are VOCs and SVOCs, petroleum

compounds, and heavy metals. Metals are typically found in waste crankcase oils

because friction within the engine causes them to accumulate in the lubricating oil.

PCBs are also a suspected contaminant, because transformer oils containing PCB may

also have been disposed of at this site.

B13.3 Field Investigation

As described in the SAP Amendment, the field investigation at Site 13 consisted of

drilling and sampling one upgradient well (13_UGMW32), one downgradient well

(13_DGMW78), and one deep boring within the site boundaries that was completed as

a well (13 DBMW49). In addition, one 25-foot boring was drilled, and surface and near-

surface soil samples were collected. Sampling stations, depths of sampling, and types

of analyses requested are in Table B13-1. Sample locations are shown in the site map,

Figure B13-1.

B13,3.1 Surface Water and Sediments

(No surface water or sediment samples were collected at this site.)

_O0206_.SCO_JL-5/2 B13-2
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