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RISK-BASED DECISIONS, INC.

An Environmental Consulting Company
910 FLORIN ROAD, SUITE 202 « SACRAMENTO, CALIFORNIA 95831
(916) 395-4964 PAX (916) 395-0536

January 26, 1999

€
Ms. Madhula Logan “(f’_
Hazardous Materials Specialist o3
Alameda County Health Care Services Agency ™
Department of Environmental Health -
1131 Harbor Bay Parkway, Suite 250 "Lﬂ
Alameda, California 94502-6577 v

Re: Risk Calculations for
Pacific Dry Dock and Repair
Company, Yards l and Il in
Oakland, California

Dear Ms. Logan:

As requested by you at our meeting in your offices in December 1998, Risk-
Based Decisions, Inc. on behalf of Crowley Marine Services have recaiculated
the risks posed by residual chemicals in soils at the Pacific Dry Dock and Repair
Company (PDD) Yards | and Il sites located in Oakland, California.

The attached tables show the data and all the calculations. We would be happy

to provide you with an electronic copy of the spreadsheets and calculation
should you so request.

Specifically, in compliance with your request, we have calculated the arithmetic
means and standard deviations for all the data, old and new, and including both
targeted and random soil samples. The arithmetic mean for each chemical
detected in soil was taken as the exposure point concentration and risks via soil
ingestion, dermal contact, and particulate inhalation were calculated using
USEPA’s recommended default exposure assumptions for an industrial onsite
worker exposure scenario. The total risks were then estimated by summing the
risks for each of the three routes of exposure namely, soil ingestion, dermal
contact and particulate inhalation. In summary, the risks are:
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PDD Yard {
Sampling Type: Targeted and Random
Depths: All
Exposure Point Concentration: Arithmetic mean
Routes of Exposure; Soil Ingestion, Dermal Contact,
Particulate Inhalation
Exposure Assumptions: USEPA’s default values for
workers
Excess Cancer Risk:
Soil Ingestion: 2.33E-06
Dermal Contact: 2.76E-06
Particulate Inhalation: 6.03E-08
TOTAL (all routes): 5.15E-06

Noncarcinogenic Hazard Index (all routes): 0.0056

Note: The excess cancer risks at PDD Yard | result entirely from the detection of
PNAs in two targeted samples (7a.2S and 9a.2S) whose locations are shown in
Figure 3-3a of the Update to Risk Assessment Report (Risk-Based Decisions,
July 6, 1998). Furthermore, the randomized soil samples showed no PNAs
abhove the limits of detection (Table 3). While the excess cancer risks obtained
above are below the regulatory threshold of concern of 1.0E-05, the estimated
risks are a function of the assumptions made that onsite workers could be
exposed to these levels of contaminants in soils across the entire site for 8 hours
a day, 250 days per year for 25 years...assumptions which are not likely to occur
given the very limited areal extent of any detectable chemical of potential
concern at this site.

Summary:

« PDD Yard | has been adequately investigated and characterized with
oversight for all investigations provided by your office.

¢ Ali sources of contamination have been removed.

+ No free product was identified.

e There is no groundwater contamination above levels of regulatory
concern.

e Risks to human health have been shown to be below regulatory
thresholds of concern {(excess cancer risk of 1.0E-05 and noncancer
hazard index of 1.0).

s The site poses no ecological threat.

The site poses no threat to groundwater resources.

» Closure of the PDD Yard | site is hereby requested.

Risk-Based Decisions, Inc.
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PDD Yard {!

Sampling Type:
Depths:

Exposure Point Concentration:

Routes of Exposure:
Exposure Assumptions:

Excess Cancer Risk:
Soil Ingestion:
Dermal Contact:
Particulate Inhalation:
TOTAL (all routes):

Noncarcinogenic Hazard Index (all routes):

Targeted and Random

All

Arithmetic mean

Soil Ingestion, Dermal Contact,
Particulate Inhalation

USEPA's default values for
workers

1.35E-06
1.72E-06
1.62E-08
3.09E-06
0.220

Note: The excess cancer risks at PDD Yard Il result almost entirely from the
detection of PCBs in soil samples (detected in the 1998 sampling event) near the
entrance to the Yard and are not related to Crowley’s operations (Figure 3, of the
Update to Risk Assessment Report (Risk-Based Decisions, July 6, 1998)). The
only other carcinogen detected was benzene in one soil sample at 3.2 mg/kg
(Figure 2 of the Update Risk Assessment Report).

Summary:

» PDD Yard Il has been adequately investigated and characterized with
oversight for all investigations provided by your office.

e All sources of contamination have previously been removed under
oversight by the RWQCB and your office.

¢ No free product was identified.

e Impacts to groundwater were shown to be below levels of regulatory

concern.

* Risks to human health have been shown to be below regulatory
thresholds of concern (excess cancer risk of 1.0E-05 and noncancer

hazard index of 1.0).
* The site poses no ecological threat.

+ The site poses no threat to groundwater resources.
» Closure of the PDD Yard Il site is hereby requested.

Risk-Based Decisions, Inc.
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We look forward to your approval of the findings of our risk assessments for PDD
Yards | and Il and formal closure of these sites by your office.

Sincerely,
Risk-Based Decisions, Inc.

%

ljaz S. Jamall, Ph.D.,
Principal

C: Mr. Stephen R. Wilson
Crowley Marine Services



TABLE 1
SOIL SAMPLING RESULTS
METALS (mg/kg)

Pacific Dry Dock and Repair Company Yard |
1441 Embarcadero, Oakland, California

Sample Date | Depth |Sample! Arsenic | Chromium| Cobalt | Copper| Lead |Mercury| Vanadium | Zinc
ID feet | Type
BH1E Mar-92 T 10 2.2 <12 40 3.3 1.9 28 120
BH2E Mar-92 T 3.4 18 <12 14 31 0.77 18 21
BH3E Mar-92 T 3.4 27 <12 22 <2.5 0.57 20 31
BH4E Mar-92 T 4.7 12 <12 8.8 <2.5 0.15 15 15
BH5E Mar-92 T 14 37 <12 480 500 0.41 57 660
BH6E Mar-92 T 3.9 21 <12 6.5 11 0.15 31 31
BH7E Mar-92 T 4.3 27 <12 24 6.6 0.2 33 39
BHEBE Mar-82 T 1.6 42 <12 45 24 0.14 38 95
BH9 Oct-91 T NA 15 NA NA 14 NA NA 140
BH11 Oct-91 T NA 39 NA NA 5.8 NA NA 36
BH13 Oct-91 T NA 36 NA NA 8.6 NA NA 250
MW Jun-93 T 9.2 18 17 16 29 <0.12 26 78
MW3 Jun-83 T 1.8 14 <12 22 5 0.48 16 71
PDDI-1 | Jun-91 T 1.8 69 10 120 140 0.7 61 180
PDDI-2 | Jun-91 T 1.7 85 13 110 110 0.6 68 130
PDDI-3 | Jun-81 T 2.1 63 9.2 150 460 3.2 60 340
PDDI4 | Jun-91 T 4.2 220 31 1300 350 4.6 71 630
PDDI-5 | Jun-91 T 3.1 71 9.4 70 370 0.5 54 94
PDDI-6 | Jun-81 T 2.3 73 10 110 150 1.3 54 200
SWi1 Feb-94 T NA NA NA NA 8.2 NA NA
SW2 Feb-94 T NA NA NA NA 6.9 NA NA
SW3 Feb-94 . T NA NA NA NA 5.1 NA NA
“BHOE &"ﬂﬁ'é?r‘ééﬁé}l’- 076 T |43 28 92000 7200 | 990 F 9
BRI0E IMar02lziozs] T [EaRe il g8 | =1z | 92
BHA1E  [IMarig2:9; Afﬂ o T e fr ﬁ?@? e ’3:4 2511601 i
'ffél=‘*M ‘r’g?,.gQ 10, T el §5 - L5 g&%»‘;ﬁ‘xﬁ 0 5 - ,
HISE T[St B0y ) Eie % Al : i
T ;@m “z l 28 kN Al 5 0 3 hv : srs‘
L G 20 17 e 00
T “%?24%} *?L_ & 5 ghgn 3‘ e ?@;* . N
T o i o ﬁs?:": ;
T 8 il NA
R 55 7.6 0.48 25 55
R 11 6.6 41 7.5 0.55 26 80
R 31 6.6 23 16 0.94 22 49
R 24 7.3 32 54 0.94 26 66
R 12 5.9 83 60 0.92 22 160
R 14 5.8 140 48 0.41 24 140
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TABLE 1
SOIL SAMPLING RESULTS

METALS (mg/kg)
Pacific Dry Dock and Repair Company Yard |

1441 Embarcadero, Oakland, California

Sample Date | Depth [Sample| Arsenic | Chromium] Cobalt | Copper| Lead |Mercury| Vanadium | Zinc
iD feet | Type )
145 |Feb-98] 051.0| R 2.8 12 6.1 47 67 | 0.31 19 120
1d.0 | Feb-98 R 2.8 26 7.9 98 | 130 | 0.5 25 160
425 |Feb98] 05-1.0] T 2.9 18 8 32 14 | 0.34 32 74
4aD | Feb-98 T 2.5 21 5.7 26 43 15 17 60
6a.5 | Feb-98] 0510 T 3 15 4 140 | 140 | 2.1 15 93
6a.D | Feb-98 T 3 25 41 | 460 | 84 1 28 290
7215 | Feb-98| 05-1.0| T <1 19 3.8 98 | 75 | 037 18 30
8a.S  |Feb-98] 05-1.0] T <1 57 11 20 12 0.2 22 43
Mean (all 352 | 3725 | 821 |12447|8066| 087 | 3230 | 13882
depths)
S.D.(al
depihe) 3.04 3016 | 514 |24953{13121| 0.8 17.04 | 151.90
Mean (0-1.0 244 | 5744 | 986 |160.70|136.01] 118 | 3879 | 157.00
ft bgs)
5.D(0-1.0R 186 | 5367 | 664 |331.25|15054] 128 | 2108 | 15881
| bgs)
Ba‘;\;‘g;‘:}””" 660 | 118.00 | 13.30 | 49.00 | 2000 | 015 | 12500 | 78.00 |
USEPA ;
Region 9 3 450 | 29,000 | 70,000 | 1,000 | 560 13,000 | 100,000 |
Industrial :
PRG* |
Note:

NA = Not Analyzed
. Areas were excavated during the grit removal. Data collected at these points
are not included in the calculations of means and standard deviations.

* . Industrial PRGs (USEPA Region 9, May 1, 1998)

Risk-Based Decisions, Inc.
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TABLE 2
HISTORICAL SOIL SAMPLING RESULTS
PETROLEUM HYDROCARBONS (mg/kg)

Pacific Dry Dock and Repair Company Yard |
1441 Embarcadero, Oakland, California

Sample| Date Depth { TPH-D | TPH-G] Benzene | Toluene | Ethylbenzene | Xylenes
1D feet
BH1 10/25/91 ] 3.0-3.5] NA NA NA NA NA NA
BH2 | 10/25/91 | 3.54.0] <0.05] NA NA NA NA NA
BH2 | 10/25/91 | 7.5-8.0| <0.05 | <0.05 | <0.005 | <0.005 <0.005 <0.0015
BH3 | 10/26/91 | 1.5-2.0 NA NA NA NA NA NA
BH3 | 10/25/91 | 7.0-7.5] 23 NA NA NA NA NA
BH4 | 10/25/91 | 56.5-6.0 560 4.9 <0.005 | <0.005 0.0087 0.065
BH5 | 10/25/91 | 3.5-4.0| 57 | <0.06| <0.005 | <0.005 <0.005 <0.0015
BH6 | 10/25/91 | 6.5-6.0| NA NA NA NA NA NA
BH7 | 10/25/91 | 3.54.0] NA NA NA NA NA NA
BH7 | 10/25/91 | 6.5-6.0] NA NA NA NA NA NA
BH7 | 10/25/91 | 7.56-8.0| <0.05 | <0.05 | <0.005 | <0.005 <0.005 <0.0015
BH8 | 10/25/91 | 56.5-6.0| <0.05 | <0.05 | <0.005 | <0.005 <0.005 <0.0015
BH9 | 10/25/91 | 3.5-4.0| <0.06 | <0.05 | 0.0069 0.027 <0.005 0.035
BH10 | 10/25/91 | 3.5-4.0] 9.8 65 0.022 0.047 0.52 2.3
BH10 | 10/25/91 | 7.5-8.01 NA NA NA NA NA NA
BH11 | 10/25/91 {9.5-10.0[ <0.05 | <0.05 | <0.005 | <0.005 <0.005 <0.0015
BH12 | 10/25/91 | 3.5-4.0( 1800 | 970 1.3 1.8 <0.20 55
BH13 | 10/25/91 | 8.5-9.0| 2100 52 <0.037 | <0.030 <0.033 13
BH14 | 10/25/91 | 3.5-4.0[ NA | <0.05 NA NA NA NA
BH17 | 01/06/92 | 0.5-1.0| 1200 32 <0.076 | <0.080 <0.084 <(1.020
BH19 | 01/06/92 | 2.0-2.5| <0.05 | <0.05 | 0.0059 0.014 0.031 0.092
BH22 | 01/06/92 [11.5-12.0 NA NA NA NA NA NA
BH24 | 01/06/92 [1.5-12.0 NA NA NA NA NA NA
BH25 | 01/06/92 { 3.54.0| NA NA NA NA NA NA
BH26 | 01/06/92 | 556.0| 3.1 | <0.05| <0.005 0.011 <0.005 0.021
BH27 | 01/06/92 | 2.6-3.0] 59 | <0.05 | <0.005 0.017 0.0094 0.055
BH28 | 01/07/92 | 8.5-9.0| 120 1.8 <0.005 | <0.005 <0.005 <0.030
BH29 | 01/07/92 | 5.5-6.0| <0.056 | <0.056 | <0.005 | <0.005 0.02 0.021
BH30 | 01/07/92 | 3.5-4.0} 2100 22 <0.006 | <0.005 <0.0079 0.55
BH31 | 01/07/92 | 1.0-1.5} 2800 14 <0.076 | <0.080 <0.089 <0.28
BH33 | 01/07/92 | 1.5-2.0] 340 | <0.05] <0.005 | 0.0083 0.02 0.037
BH34 | 01/07/92 | 1.5-2.0] 9.4 6.3 0.017 0.011 <0.005 0.26
BH34 | 01/07/92 |9.6-10.0] 73 2.5 0.016 0.016 0.051 0.14
BH35 | 01/07/92 ] 5.5-6.0] 450 1.7 0.0065 0.017 0.027 0.087
BH37 | 01/07/92 | 3.6-4.0| <0.05 | <0.05 | <0.005 | <0.005 <0.005 <0.0015
BH38 | 01/07/92 | 3.5-4.0| <0.05| 0.78 | <0.005 | 0.0056 <0.005 0.11
BH39 | 01/08/92 | 5.5-6.0] <0.05 | <0.05 | <0.005 0.013 0.022 0.04
BH46 | 01/08/92 | 2.6-3.0| <0.05 | <0.05 | <0.005 | <0.005 <(.005 <0.0015
BH46 | 01/08/92 { 8.5-9.0] NA NA NA NA NA NA
BH47 | 01/08/92 | 8.0-8.5( 1400 | 9.2 <0.005 0.011 <0.005 0.26
BH48 | 01/08/92 | 2.5-3.0| 75 47 <0.076 | <0.080 <0.084 1
Risk-Based Decisions, Inc. 10f3 1/21/99



TABLE 2
HISTORICAL SOIL SAMPLING RESULTS
PETROLEUM HYDROCARBONS {mg/kg)

Pacific Dry Dock and Repair Company Yard |

1441 Embarcadero, Oakland, California

Sample} Date Depth | TPH-D| TPH-G | Benzene | Toluene | Ethylbenzene | Xylenes
D feet
BH1E | 03/23/92 { 4.0-4.5| 1.6 2.4 <0.005 | <0.005 <0.005 0.099
BH2E | 03/23/92 | 7.0-7.5] 2200 | 250 <0.28 <0.26 <0.3 4.4
BH3E | 03/23/92 | 7.0-7.5| 100 2.1 <0.005 | <0.005 <0.006 0.078
BH4E | 03/23/92 | 7.0-7.5; 6.1 3.2 <0.005 | <0.005 <0.005 0.089
BHSE | 03/23/92 { 4.5-5.0| 43 13 0.012 0.0066 <0.005 0.38
BHBE | 03/23/92 19.5-10.0{ <1.0 | <0.5 | <0.005 [ <0.005 <(.005 <0.015
BH7E | 03/23/92 [ 7.0-75| <1.0 | <0.5 | <0.005 | <0.005 <0.005 <0.015
BH8E | 03/23/92 | 7.0-7.5| <1.0 | <05 | <0.005 | <0.005 <(.005 <0.015
BH18E | 08/17/92 | 4.5-5.0| 11 4.3 0.0051 | <0.0056 <0.005 <0.005
BH19E | 08/17/92 | 4.5-5.0| 8.4 <0.6 | <0.005 | <0.005 <0.005 <0.005
BH20E | 08/17/92 | 7.0-7.56{ 350 | <0.5 | <0.005 | <0.005 <0.005 0.017
BH21E | 08/17/92 | 45-5.0] 530 | <0.5 | <0.005 | <0.005 <0.005 <0.005
BH22E | 08/17/92 { 7.0-7.5| 16 0.9 <0.005 | <0.005 <0.005 <0.005
BH23E | 08/17/92 | 4.5-6.0| 9.2 <0.5 | <0.005 | <0.005 <0.005 0.016
BH24E | 08/17/92 | 4.5-5.0] <1.0 | <0.5 | <0.005 | <0.005 <0.005 <0.005
BH25E | 08/17/92 | 4.5-5.0| 180 4.7 <0.005 | <0.005 0.018 <0.005
BH26E | 08/17/92 | 7.0-7.6| 2.5 24 <0.005 | <0.005 <0.005 <0.005
BH27E| 08/17/92 | 4.5-5.0] <1.0 | <0.5 | <0.005 | <0.005 <0.005 <0.005
BH2BE | 08/17/92 | 4.5-6.0] <1.0 | <0.5 | <0.005 | <0.005 <0.005 <0.005
BH29E | 08/17/92 | 2.0-2.5| <1.0 | <0.5 | <0.005 | <0.005 <0.005 <0.005
BH30E | 08/18/92 { 4.5-56.0] <1.0 | <0.5 | <0.005 | <0.005 <0.006 <0.005
BH31E | 08/18/92 | 7.0-7.5| 2400 | 2.8 <0.005 | <0.005 0.0095 0.082
BH32E | 08/18/92 | 4.5-60] 160 | 0.88 | <0.005 | 0.0095 <0.005 <0.005
BH33E | 08/18/92 | 45-5.0] <1.0 | <0.5 [ 0.0059 | 0.0074 <(.005 <0.005
MW1 | 06/23/93 | 2.0-25] 2.6 11 <0.012 0.1 <0.018 <0.048
MW1 | 06/23/93 | 5.6-6.0] 20 1.4 0.11 0.81 0.019 0.096
MW2 | 06/23/93 | 2.5-3.0| 2.2 0.58 | <0.005 0.17 <0.006 <0.015
MW2 | 06/23/93 | 566.0] 1.1 <0.5 | <0.005 0.043 <0.005 <0.015
MW3 | 06/24/93 | 2.0-25] 22 <0.5 | <0.005 | 0.0046 <0.006 <0.016
MW3 | 06/24/93 | 5.6-6.0] 32 <0.5 | <0.005 | <0.005 <0.0056 <0.015
MW4 | 06/23/93 | 1.5-2.0] <1.0 | <0.5 | <0.005 0.031 <(.005 <0.015
MW4 | 06/23/93 | 5.5-6.0| 3000 17 <0.036 0.078 0.13 0.3
MWSE | 06/24/93 | 2.0-2.5] <10 | <0.5 | <0.005 0.094 <(.005 <0.015
MWSE | 06/24/93 | 5.5-6.01 <1.0 | <05 | <0.005 0.022 <0.005 <0.015
FDDI-1] 01/10/90 | 0.5 NA 340 NA NA NA NA
PDDI-2| 01/10/90 | 0.5 NA | 1800 NA NA NA NA
20f3
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TABLE 2
HISTORICAL SOIL SAMPLING RESULTS
PETROLEUM HYDROCARBONS (mg/kg)
Pacific Dry Dock and Repair Company Yard |
1441 Embarcadero, Oakland, California

Sample| Date Depth | TPH-D| TPH-G| Benzene | Toluene | Ethylhenzene | Xylenes
1D feet
PDDI-3| 01/10/90 1.0 NA 4600 NA NA NA NA
PDDI-3| 01/10/90 | 3.0 NA 330 <0.05 <0.05 <0.05 <0.05
PDDI-13 01/10/90 | 1.0 NA NA <0.05 <0.05 <0.05 <0.05
SW1 | 02/17/94 | 6.3 72 <0.5 [ <0.005 | <0.005 <0.005 <0.015
SW2 | 02/17/94 | 6.7
SW3 | 02/17/94 | 6.7
BHSE | 03/23/92.1:7.0-7/51 %
BH10E:| 03/23/92:
BH11E| 03/23/92}:
BH12€ | 03/23/92.]:5
BH13E | 03/23/92
BH14E | .03/23/92
BH15E1,03/23/92
BH16E] ‘03723792 =0.00
BH17E] 0372392 17} 005 1150005 || =0015 ]
ean (all depths) 329 0.02
.D. (all depths) 740 0.07

Note:

NA = Not Analyzed
see Figure 3 for sampling locations.

: Areas were excavated during the grit removal. Data coliected at these points
are not included in the calculations of means and standard deviations.

Risk-Based Decisions, Inc.
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TABLE 3
DISCRETE SOIL SAMPLING RESULTS
SVOCs INCLUDING PNAs (mgfkg)
Pacific Dry Dock and Repair Company Yard |
1441 Embarcadero, Oakland, California

Sample ldentification USEPA Region 9
|Analyts’ (mg/kg) PDDI-3 | PDDL3 | PDDI4 | PDDI8 | 1d.18 | 1d.25 | 1d.3S | 6218 | 6a2S | 7a1S | 7a.28 | 9a15 | 9225 | Mean | S.D.| Industrial PRG?
Sampling Date Jan-90 | Jan-90 | Jan-90 | Jan-80 | Feb-98 | Feb-98 | Feb-08 | Feb-98 | Feb-98 | Feb-98 | Feb-98 | Feb-98 | Feb-98 m;;;’)ﬂ e
Sample Type T T T T R R R T T T T T T pae)

:Depth {feet, bgs) 1 3 05 05 [051.0] 0510 051.0]051.0] 051.0 | 0510 | 0.51.0 | 0.51.0 | 0.51.0

iNaphthalene <0.4 <0.4 <0.4 <0.4 <25 <25 <0.10 <25 24 <0.10 <25 <0.10 <1.0 0.68 0.73 180
)Acenaphthene <0.4 <0.4 <0.4 <0.4 <2.5 <25 <0.10 <25 0.51 <0.10 <25 <0.10 <1.0 0.54 0.52 2,800
Fluorene <0.4 <0.4 <0.4 <0.4 <2.5 <2.5 <0.10 <2.5 <050 | <0.10 <25 <0.10 <1.0 052 {052 2,200
Phenanthrene <0.4 <0.4 <0.4 <0.4 <25 <25 <0.10 <2.5 2.7 <0.10 538 <0.10 1.9 1.18 1.63 NF?
Anthracene <0.4 <0.4 <0.4 <0.4 <2.5 <25 <0.10 <25 <050 | <0.10 <25 <0.10 <1.0 0.52 0.52 220,000
iFluoranthene <0.4 <0.4 <0.4 <0.4 <2.5 <25 <0.10 <25 14 <0.10 7 <0.10 2.1 1.17 1.88 37,000
IPyrene <04 | 024 | <04 | <04 | <25 | <25 | <010 | <25 | 064 | <0.10 | 33 | <010 | 13 | 077 | 092 26,000
IBenzo(ajanthracene <04 | <04 | <04 | <04 | <25 | <25 | <010 | <25 | <050 | <0.10 | 26 | <0.10 | <10 | 062 | 076 36
iChrysene <0.4 <04 <0.4 <0.4 <2.5 <2.5 <0.10 <2.5 <0.50 <0.10 3.4 <0.10 1.3 0.74 0.96 360
Benzo(b)fluoranthene <0.4 <0.4 <0.4 <0.4 <25 <2.5 <0.10 <25 <0.50 | <0.10 <2.5 <0.10 15 0.59 0.59 38
Benzof{k)fluoranthene <0.4 <0.4 <0.4 <0.4 <5.0 <5.0 <0.20 <5.0 <1.0 <0.20 <5.0 <0.20 <2.0 0.97 1.09 36
Benzo(a)pyrene <0.4 <0.4 <0.4 <0.4 <0.88 | <0.88 | <0.035i <1.2 <0.25 | <0,035 i 25 <0.035 1.2 0.47 0.69 0.36
Indeno(1,2,3-cd)pyrene <0.4 <04 <0.4 <0.4 <5.0 <5.0 <0.20 <5.0 <0.20 | <0.20 <5.0 <0.20 <2.0 0.94 1.11 36
Dibenzo{ah)anihracene <0.4 <0.4 <0.4 <0.4 <5.0 <5.0 <0.20 <5.0 <0.20 | <0.20 i <5.0 <0.20 <2.0 0.94 1.1 0.36
{Benzo(ghijperylene <04 | <04 | <04 | <04 | <50 | <50 | <020 ! <50 | <020 | <020 ! <50 | <020 | <20 0.76 | 1.02 NP
2-Methylnaphthalene <04 <0.4 <0.4 <04 NA* NA NA <2.5 087 NA NA NA NA, 0.45 0.43 NP
!Dibenzofuran <0.4 <0.4 <0.4 <0.4 NA NA NA <2.5 0.6 NA NA NA NA 044 | 043 3,200

Notes

1. Only constituents detected are tisted. All other constituents were not detected.

2. Industriat Prefiminary Remediation Goal (USEPA Region 9, May 1, 1998)
3. NP = not published

4. NA = not analyzed

5. Mean & S.D calculated for all random (R} and farget (T) samples

Risk-Based Decisions, inc. 1/21/99




Table 4-1
Exposure (Intake) for Onsite Workers by Soil Ingestion (All Depths)
Pacific Dry Dock and Repair Company Yard |
1441 Embarcadero, Oakland, California

z:f SR

= T e ot o e ———— —————
plcalc e e e
&) r.f_p?% S

Carcinogens
Benzene 3.00E-02 50 1.00 250 25 365 70 70 5.2E-09 1.00E-01 | 5.24E-10
Benzojalanthracene 6.20E-01 50 1.00 250 25 365 70 70 1.1E-07 1.20E+00 | 1.30E-07
Chrysene 7.40E-01 50 1.00 250 25 365 70 70 1.3E-07 1.20E-01 | 1.55E-08
Benzojb]fiuoranthene 5.90E-01 50 1.00 250 25 365 70 70 1.0E-07 1.20E+00 | 1.24E-07
Benzo[kjfluoranthene 9.70E-01 50 1.00 250 25 365 70 70 1.7E-07 1.20E+00 | 2.03E-07
Benzo[a]pyrene . 4.70E-01 50 1.00 250 25 ' 365 70 70 8.2E-08 1.20E+01 | 9.85E-07
Indeno[1,2,3-c,d]pyrene 9.40E-01 50 1.00 250 25 365 70 70 1.6E-07 1.20E+00 | 1.97E-07
Dibenz[ah]anthracene 9.40E-01 50 1.00 250 25 365 70 70 1.6E-07 4.10E+00 | 6.73E-07
Total ECR-Ingestion 2.33E-06
Noncarcinogenic Effects
Copper 1.24E+02 50 1.00 250 25 365 25 70 8.1E-05 3.70E-02 | 1.64E-03
Mercury 8.70E-01 50 1.00 250 25 365 25 70 4 3E-07 3.00E-04 | 1.42E-03
Zinc 1.39E+02 50 1.00 250 25 365 25 70 6.8E-05 5.00E-02 | 1.36E-03
Benzene 3.00E-02 50 1.00 250 25 365 25 70 1.5E-08 3.00E-03 | 4.89E-06
Toluene 7.00E-02 50 1.00 250 25 365 25 70 3.4E-08 1.00E-02 | 3.42E-06
Ethylbenzene 2.00E-02 50 1.00 250 25 365 25 70 9.8E-09 5.70E-02 | 1.72E-07
Xylenes 1.18E+00 50 1.00 250 25 365 25 70 5.8E-07 1.10E-01 | 5.25E-06
Naphthalene 6.80E-01 50 1.00 250 25 365 25 70 3.3E-07 2.00E-02 | 1.66E-05
Acenaphthene 5.40E-01 50 1.00 250 25 365 25 70 2.6E-07 6.00E-02 | 4.40E-06
Fluorene 5.20E-01 50 1.00 250 25 365 25 70 2.5E-07 4.00E-02 | 6.36E-06
Anthracene 5.20E-01 50 1.00 250 25 365 25 70 2.5E-07 3.00E-01 | 8.48E-07
Flucranthene 1.17E+00 50 1.00 250 25 365 25 70 5.7E-07 4.00E-02 | 1.43E-05
Pyrene 7.70E-01 50 1.00 250 25 385 25 70 3.8E-07 3.00E-02 | 1.26E-05
Dibenzofuran 4.40E-01 50 1.00 250 25 365 25 70 2.2E-07 4.00E-03 | 5.38E-05
Total Hl-ngestion 0.005
Notes:

Cancer Slope Factor (SF) obtained first from CalEPA (1994) and then from USEPA Region 8 PRG Table (May 1, 1998)

Risk-Based Decisions, Inc. 1/21/99



Table 4-2

Exposure (Intake) for Onsite Workers by Dermal Contact (All Depths)

Pacific Dry Dock and Repair Company Yard |
1441 Embarcadero, Oakland, California

Carcinogens
Benzene 3.00E-02} 1.00E-08 | 5700 0.08 | 0.10 250 25 70 70 4 BE-09 1.00E-01 4.78E-10
Benzo[alanthracene 6.20E-01| 1.00E-06 | 5700 0.08 0.13 250 25 70 70 1.3E-07 1.20E+00 1.54E-07
Chrysene 7.40E-01( 1.00E-06 | 5700 0.08 | 0.13 250 25 70 70 1.5E-07 1.20E-01 1.84E-08
Benzo[bjfluoranthene 5.90E-01] 1.00E-06 | 5700 0.08 | 0.13 250 25 70 70 1,2E-07 1.20E+00 1.47E-07
Benzolklfluoranthene 9.70E-01] 1.00E-08 | 5700 0.08 0.13 250 25 70 70 2,0E-07 1.20E+00 2,41E-07
Benzo[alpyrene 4.70E-01] 1.00E-08 | 5700 0.08 | 0.13 250 25 70 70 9.7E-08 1.20E+01 1.17E-06
Indeno[1,2,3-cdjpyrene 9.40E-01] 1.00E-06 | 5700 0.08 | 0.13 250 25 70 70 1.9E-07 1.20E+00 2.34E-07
Dibenzfahlanthracene 9.40E-01] 1.00E-06 | 5700 0.08 | 0.13 250 25 70 70 1.9E-07 4.10E+00 7.98E-07
Total ECR-Dermal Contact: 2,76E-06
] B ADBE SyjBes e e T
Noncarcinogenic Effects
Copper 1.24E402{ 1.00E-06 | 5700 0.08 | 0.01 250 25 25 70 5.5E-06 3.70E-02 1.50E-04
Mercury 8.70E-01} 1.00E-06 | 5700 0.08 | 0.01 250 25 25 70 3.9E-08 3.00E-04 1.29E-04
Zinc 1.39E+02] 1.00E-06 | 5700 0.08 [ 0.01 250 25 25 70 6.2E-06 5.00E-02 1.24E-04
Benzene 3.00E-02] 1.00E-06 | 5700 0.08 | 0.10 250 25 25 70 1.3E-08 3.00E-03 4.02E-11
Toluene 7.00E-02| 1.00E-06 | 5700 0.08 | 0.10 250 25 25 70 3.1E-08 1.00E-02 3.12E-06
Ethylbenzene 2.00E-02) 1.00E-06 | 5700 008 | 0.10 250 25 25 70 8.9E-08 5.70E-02 1.57E-07
Xylenes 1.18E+00| 1.00E-06 | 5700 0.08 | 0.10 250 25 25 70 5.3E-07 1.10E-01 4,79E-06
Naphthalene 6.80E-01] 1.00E-06 | 5700 0.08 | 0.13 250 25 25 70 3.9E-07 2.00E-02 1.97E-05
Acenaphthene 5.40E-01| 1.00E-06 | 5700 0.08 | 013 250 25 25 70 3.1E-07 6.00E-02 5.22E-06
Fluorene 5.20E-01} 1.00E-06 [ 5700 008 | 013 250 25 25 70 3.0E-07 4 00E-02 7.54E-06
Anthracene 5.20E-01| 1.00E-06 | 5700 0.08 | 013 250 25 25 70 3.0E-07 3.00E-01 1.01E-06
Fluoranthene 1.17E+00| 1.00E-06 | 5700 0.08 0.13 250 25 25 70 6.8E-07 4.00E-02 1.70E-05
Pyrene 7.70E-01} 1.00E-06 { 5700 0.08 | 0.13 250 25 25 70 4.5E-07 3.00E-02 1.49E-05
Dibenzofuran 4.40E-01| 1.00E-06 | 5700 0.08 0.10 250 25 25 70 2.0E-07 4.00E-03 4.91E-05
Total Hl-Dermal Contact: 0.0005
Notes:

Values for aborption through skin (ABS) and soil-to skin adherence (AF) obtained from USEPA Region 9 PRG Tables
Cancer Siope Factor (SF) obtained first from CalEPA (1994) and then from USEPA Region 9 PRG Table (May 1, 1998)

Risk-Based Decisions, Inc.
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Table 4-3
Exposure (Intake) for Onsite Workers by Particulate Inhalation (All Depths)
Pacific Dry Dock and Repair Company Yard |
1441 Embarcadero, Oakland, California

Carcinogens
Benzene 1.50E-08] 1.5 8 250 25 70 70 6.3E-11 1.00E-01 | 6.29E-12
Benzo[alanthracene 3.10E-08] 1.5 8 250 25 70 70 1.3E-09 3.90E-01 | 5.07E-10
Chrysene 3.70E-08] 1.5 8 250 25 70 70 1.6E-09 3.90E-02 | 6.05E-11
Benze[b]fluoranthene 2.95E-08] 1.5 8 250 25 70 70 1.2E-08 3.90E+01 | 4.82E-08
Benzofk}fluoranthene 4.85E-08] 1.5 8 250 25 70 70 2.0E-09 3.90E-01 | 7.93E-10
Benzo[ajpyrene 2.35E-08] 1.5 8 250 25 70 70 9.9E-10 3.90E+00 | 3.84E-09
indeno[1,2,3-cd]pyrene 470E08| 1.5 8 250 25 70 70 2.0E-09 3.90E-01 | 7.69E-10
Dibenz[ah]anthracene 4.70E-08] 1.5 8 250 25 70 70 2.0E-09 3.10E+00 | 6.11E-09
Total ECR-Inhalation 6.03E-08

Noncarcinogenic Effects
Copper 6.21E-06] 1.5 8 250 25 25 70 7.3E-07 3.70E-02 | 1.97E-05
Mercury 4.35E-08] 1.5 8 250 25 25 70 5.1E-09 3.00E-04 | 1.70E-05
Zinc 6.94E-06] 1.5 8 250 25 25 70 8.1E-07 5.00E-02 | 1.63E-05
Benzene 1.50E-09] 1.5 8 250 25 25 70 1.8E-10 3.00E-Q03 | 5.87E-08
Toluene 3.50E-09! 1.5 8 250 25 25 70 4.1E-10 1.00E-02 | 4.11E-08
Ethylbenzene 1.00E-09] 1.5 8 250 25 25 70 1.2E-10 5.70E-02 | 2.06E-09
Xylenes 5.90E-08f 1.5 8 250 25 25 70 6.9E-09 1.10E-01 | 6.30E-08
Naphthalene 3.40E-08] 1.5 8 250 25 25 70 4,0E-09 2.00E-02 | 2.00E-07
Acenaphthene 2.70E-08} 1.5 8 250 25 25 70 3.2E-09 6.00E-02 | 5.28E-08
Fluorene 2.60E-08| 1.5 8 250 25 25 70 3.1E-09 4.00E-02 | 7.63E-08
Anthracene 2.60E-081 1.5 8 250 25 25 70 3.1E-09 3.00E-01 | 1.02E-08
Fluoranthene 5.85E-08] 1.5 8 250 25 25 70 6.9E-09 4.00E-02 | 1.72E-07
Pyrene 3.85E-08| 1.5 8 250 25 25 70 4 5E-09 3.00E-02 | 1.51E-07
Dibenzofuran 2.20E-081 15 8 250 25 25 70 2.8E-09 4.00E-03 | 6.46E-07
Total Hl-Inhalation 0.00005

Note: EF of 250 days/yr assumes exposure on every working day, inciuding rainy days when, in actuality, exposure would not be likely
Cancer Slope Factor (SF) obtained first from CalEPA (1994) and then from USEPA Region 9 PRG Table (May 1, 1998)
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Table 4-4
Total Excess Cancer Risks (ECR) and Noncarcinogenic Health Hazards for
Onsite Workers through Contact with PNAs, SVOCs and Metals in Soils (All Depths)
Pacific Dry Dock and Repair Company Yard |
1441 Embarcadero, Oakland, California

i A e At

Carcmoge_ns

Benzene 5.24E-10 4.78E-10 6.29E-12
Benzo[a]anthracene 1.30E-07 1.54E-07 5.07E-10
Chrysene 1.55E-08 1.84E-08 6.05E-11
Benzo[bjfluoranthene 1.24E-07 1.47E-07 4.82E-08
Benzolklfluoranthene 2.03E-07 2.41E-07 7.83E-10
Benzo[a]pyrene 9.85E-07 1.17E-08 3.84E-09
Indeno[1,2,3-¢,d]pyrene 1.97E-07 2.34E-07 7.69E-10
Dibenz[ah]anthracene 6.73E-07 7.98E-07 6.11E-09
Subtotal of ECR 2.33E-05 2.76E-06 6.03E-08

Moncarcinogenic Effects

Copper 1.64E-03 1.50E-04 1.97E-05
Mercury 1.42E-03 1.29E-04 1.70E-05
Zinc 1.36E-03 1.24E-04 1.63E-05
Benzene 4.89E-06 4.062E-11 5.87E-08
Toluene 3.42E-06 3.12E-06 4 11E-Q08
Ethylbenzene 1.72E-07 1.57E-07 2.06E-09
Xylenes 5.25E-06 4.79E-08 6.30E-08
Naphthalene 1.66E-05 1.97E-05 2.00E-07
Acenaphthene 4.40E-06 5.22E-06 5.28E-08
Fluorene 6.36E-06 7.54E-06 7.63E-08
Anthracene 8.48E-07 1.01E-06 1.02E-08
Fluoranthene 1.43E-05 1.70E-05 1.72E-07
Pyrene 1.26E-05 1.49E-05 1.51E-07
Dibenzofuran 5.38E-05 4.91E-05 6.46E-07
Subtotal of HI 0.00454 0.00053 0.00005
Total ECR (soil ingestion + dermal contact + particulate inhalation) : 5.15E-06
Total Hl (soil ingestion + dermal contact + particulate inhalation) : 0.005

Risk-Based Decisions, Inc.
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Table 4-5
Lead Risk Assessment (All Depths)
Pacific Dry Dock and Repair Company Yard |

1441 Embarcadero, Oakland, California

Risk-Based Decisions, Inc,

| INPUT OUTPUT ]
MEDIUM LEVEL percentiles PRG-99i PRG-95
LEAD IN AIR (ug/m*3) 0.16 50th | 90th} 95th | 98th| 99th [{ug/g) [(ug/
LEAD IN SOIL {uglg) 80.7  |BLOOD Pb, ADULT (ugfdn 2.0 32| 36 {42 46| 34173l s1029
LEAD IN WATER (ugfl) 15 BLOOD Pb, CHILD (ugtdl) 3.7 57| 65 | 75183 2647 5585
PLANT UPTAKE? 1=YES 0=h (o} BLQOD Fb, PICA CHILD (ug/dly 7.8 12.3] 13.9 [16.1{17.7 19.5 41.1
(ug/m?a) 50 BLQCD Pb, (NDUSTRIAL (ug/dty 1.9 30 ] 35 | 40] 44| 42625 6306.5
EXPOSURE PARAMETERS
residential industrial
units  Jadults jchildren {children | adulis
with pica
General
[Days per week ] daysiwk 7| 7] 7 ] 5]
Dermal Contact
Skin area cm*2 3700 2800 2800 5800
Soil adherence mglem*2 0.5 0.5 0.5 0.5
Route-specific constant lugrdyuaidayl 0.00011} 0.00011] 0.00011} 0.00014
Soil ingestion
Soil ingestion mg/day | 25 55 790 25
Route-specific constant j(ug/di)(uarday)] 0.0176 | 0.0704 | 0.0704 | 0.0176
Inhalation
Breathing rate mA3/day 20 10 10 20
Route-specific constant|ugrdhrugrday)) 0.082 | 0192 0,192 0.082
Waler ingestion
Water ingestion iday 1.4 0.4 04 1.4
Route-spacific constant jfug/diiug/day) 0.04 0.16 0.16 0.04
_Food ingestion
Food ingestion | kofday 2.2 1.3 1.3 2.2
Route-specific constant |(ugsdiyug/day) 0.04 0.16 0.16 0.04
Dietary concentration ugfkg 10.0 10.0 10.0 10.0
Lead in produce ug/kg 10.0 10.¢ 10.0
PATHWAYS, ADULTS
Residential Industrial
Pathway Blood Pb__ | percent iBlood Pb | percent concentration
ugldi oftotal ; ug/dl | of total in medium
SOIL CONTACT: 0.02 1% 0.02 1% 81 jug/g
SOIL INGESTION: 0.04 2% 0.03 1% 81 tuglg
INHALATION: 0.25 12% 0.18 9% 0.15 jug/m"3
WATER INGESTION: 0.84 42% 0.84 43% 15 jugl
FOOD INGESTION: 0.88 43% 0.88 45% 10.0 {ug Pb/kg diet,
PATHWAYS, CHILDREN
Typicai with pica
Pathway Blood Pk | percent |Blood Pbl percent concantration
_ugrdt of total | ug/dl | of total in medium
SOIL CONTACT: 0.01 0% 0.01 0% 81 [ug/g
SOIL INGESTION: 0.31 9% 4.49 57% 81 |ug/g
INHALATION: 0.30 8% 0.30 4% 0.15 Jug/m*3
WATER INGESTION: 0.96 26% 0.96 12% 15 Jugf
FOOD INGESTION: 2.08 57% 2.08 27% 10.0 jug Pbikg diet

1/21/99



METALS (mg/kq)
Pacific Dry Dock and Repair Company Yard I

TABLE 1
SOIL SAMPLING RESULTS

321 Embarcadero, Oakland, California

Sample Date | Depth | Sample Arsenic/Chromium| Cobalt | Copper! Lead | Mercury | Vanadium] Zinc
n ft Type
2-1 Mar-97 | 0-0.5 T ND NA NA NA NA NA NA NA
2-2 Mar-97 | 0-0.5 T ND NA NA NA NA NA NA NA
BH10A | May-94 3.0 T NA NA NA 28 8.1 0.56 NA NA
BH11 May-94: 3.0 T 11 ND ND BB 7.9 0.16 44 80
BH17 [ May94| 25 T 15 3.8 ND 26 4 0.18 24 40
BH19 May-94 6.0 T 9.5 16 14 26 ND 0.12 60 67
BH22 May-94 9.0 T 11 10 ND 20 8.2 0.26 33 63
BHEA | May94| 3.0 T NA NA NA 58 100 ND NA NA
CH10 Apr-95 2.5 T NA NA NA NA 54 NA NA, NA
CH10 Apr-95 5.0 T NA NA NA NA, 7.2 NA NA NA
CH11 Apr-95 25 T NA NA NA NA 17 NA NA NA
CH11 Apr-85 5.5 T NA NA NA NA 7.4 NA NA NA
CH12 Apr-95 2.5 T NA NA NA NA 38 NA NA NA
CH12 Apr-95 55 T NA NA NA NA 4.5 NA NA NA
CH14 Apr-95 2.5 T NA NA NA 22 13 NA NA NA
Mw4 Sep95| 5.0 T NA NA NA 150 30 ND NA 180
MWe6 Sep-95 3.5 T NA NA NA 200 39 1.3 NA, 140
MW6 Sep-95| 6.0 T NA NA NA 32 ND ND NA 69
MW6 Sep-95 | 15.5 T NA NA NA 360 5.8 ND NA 87
MW7 Sep-85 | 15.5 T NA NA NA 32 5.9 ND NA 40
PDDII-3 | Dec-B9| 25 T 55 27 9.5 140 220 (.38 ND 600
PDDII-S | Dec-89 { 5.0 T 3.3 37 11 90 78 0.5 5.2 360
"Ba10::f Nov-98 | 3.5 T 51 70 22 84 8 ND 74 180
‘ 4] Marg7 | 0-05 T 9.8 NA NA NA NA NA NA NA
Mar-97 | 3.0-3.5 T 3.2 NA NA NA NA NA, NA NA
.1 Mar-97 | 0-0.5 T 10 NA NA NA NA NA NA NA
| Bu12-7) Mar-97 | 3.0-35 T 2.1 NA NA NA NA NA NA NA
a0l Mar-97 | 0-0.5 T 12 NA NA NA NA NA NA NA
o' Mar-97 { 3.0-3.5 T 7.6 NA NA NA NA NA NA NA
 Mar-97 | 0-0.5 T 20 NA NA NA NA NA NA NA
14 Mar-97 | 3.0-3.5 T 5.4 NA NA NA NA NA NA NA
i Mar-97 | 0-08 T 21 NA NA NA NA NA NA NA
Mar-97 | 3.0-3.5 T 14 NA NA NA NA NA NA NA
) Mar-97 | 0-0.5 T 23 NA NA NA NA NA NA NA
qor] Mar-97 | 3.0-3.5 T 25 NA NA NA NA NA NA NA
85 Nov-96 | 3.0-3.5 T 38 81 7 270 100 1.4 23 300
Nov-96 | 3.0-3.5 T 25 32 10 34 9 ND 40 120
, NovO8 | 35 T ND 760 27 510 | 1100 3 34000 4500
: Nov-@6 { 3.5 T 48 51 16 45 13 ND 79 110
B Nov-96 | 30-351 T 44 32 15 48 ND ND 96 110
B4 Nov-86 | 3.0-3.5 T 37 74 16 170 5.3 ND 51 83
:4B:Basg Nov-96 | 3.0-3.5 T 15 34 8 12 7 ND 25 30
B Nov-86 | 3.5 T 15 40 5] 7 7 ND 29 23
;B "] May-941 3.0 T 14 12 ND 660 110 0.72 24 510
BH20-"| May-94| 6.0 T NA NA NA 15 8.4 0.24 NA NA
<BH24: 7| May-94 | 9.0 T NA NA NA 43 22 1.4 NA NA
‘BHY, .| May-94 ] 6.0 T NA NA NA 75 3.8 0.2 NA NA
CH13: - | Apr-95 2.5 T NA NA NA 98 92 NA NA NA
PDDI1* | Dec-89 2.5 T 25 61 5.8 1900 ¢ 7500 28 20 580
Risk-Based Decisions, inc. 1of2 1/21/99



TABLE 1
SOIL SAMPLING RESULTS
METALS (mg/ky)
Pacific Dry Dock and Repair Company Yard |l
321 Embarcadero, Qakland, California

Sample Date | Depth | SamplejArsenic{Chromium| Cobalt | Copper| Lead | Mercury|Vanadium| Zinc
1D ft Type
PDDIA0 | Dec89 | 2.5 T NA NA NA 11800 | 650 1 NA NA NA
"PDDIIEIA| Dec89 | 1.5 T NA NA NA 17770 1200 | NA NA NA
PODIG: { Dec89| 25 T NA NA NA 1600 | 660 NA NA NA
12aD | Feb98 T 24 22 3.9 12 | 56 | 027 16 27
1325 | Feb98 ] 05401 T 6 16 74 | 490 | 8.3 | <0.05 28 67
13a.D | Feb98 T 33 12 57 | 940 | 15 | 024 59 160
1728 | Feb-98 | 05401 T 18 14 42 16 164 1 11 23 44
2025 | Feb-98 | 0610 R <1 31 99 | 130 | 100 | 42 27 740
202D | Feb-98 R <1 39 10 16 | 25 | <005 27 34
200.5 | Feb-98 | 0510 R 44 ¥ 26 20 | 48 17021 12 8
200.0 | Feb-08 R 11 23 X 30 | 68 | 067 59 34
20c.5 | Feb-98 | 0510 R 16 29 6.9 3 | 24 | 02 17 86
20c.D | Feb98 R <1 13 85 51 | 45 | 055 20 58
Meaan (all 432 | 1883 | 729 | 9083 |2692] o053 | 2747 | 1590
depth) . : ) . . . :
S.D. (all
denth) 448 | 1151 | 427 {11716 |4553| o086 | 1692 | 13386
Mean (0- 241 | 1924 | 792 |138.20| 2866 145 | 2140 | 77.00
1.0 ft bgs) ' . . ' . ' y -
8.D.(0-1.0
Rrge 225 | 1051 | 409 |202.10]4062| 176 6.80 38.99
Backgroun 6.60 | 118.00 | 13.30 | 49.00 | 2000] 015 | 12500 | 78.00
d Mean
USEPA
ﬁaﬁ%ﬁﬁ; 3 450 | 20,000 | 70,000 | 1,000| 560 | 13000 | 100,000
PRG?
Note:

NA = Not Analyzed
ND = Less than Detection Limit. (see Versar reports in references for detection limits)
: Areas were excavated during the grit removal. Data collected at these points
are not included in the calculations of means and standard deviations.
1. Background Mean: Protocol for Determining Background Concentration of Metals in Soil. LBNE (1995).
Elements in North American Soils. Dragun, J, and Chiasson, A. {1991)
2. Industrial Preliminary Remediation Goal (USEPA Region 9, May 1, 1998)

Risk-Based Decisions, Inc. 20f2 1/21/99



TABLE 2

SOIL SAMPLING RESULTS

PETROLEUM AND CHLORINATED HYDROCARBONS {mg/kg)

Pacific Dry Dock and Repair Company Yard II
321 Embarcadero, Oakland, California

Sample | Date |Depth| TPH-D| TPH-G |Benzene|Toluene Ethylbenzene}Xylenes| Chlorobenzene 1,2-DCE 1,4-DCB | TCE |PCE
1D ft
BH1 May-94] 9.0 | 210 72 ND ND ND 0.44 NA NA NA NA | NA
BH13 [May-94| 6.0 | 1700 25 ND ND ND ND ND ND ND ND | ND
BH14 |[May-94| 6.0 | NA 5 ND ND ND ND NA NA NA NA | NA
BH15 [May-84] 60 | NA ND ND ND ND ND NA NA NA NA | NA
BH1S iMay-94| 9.0 | 180 31 ND ND ND ND NA NA NA NA | NA
BH18 May-94! 8.0 | NA NA NA NA NA NA 0.61 ND ND ND | ND
BH19 [May-94] 6.0 | NA NA NA NA NA NA 1.7 ND Q.61 ND | ND
BH22 |[May-94] 9.0 | NA NA NA NA NA NA ND ND ND ND [ ND
BH5 May-94] 8.0 { ND ND ND ND ND ND NA NA NA NA | NA
BH8 May-94| 85 | ND ND ND ND ND ND NA NA NA NA { NA
BH9 May-94! 3.0 | 180 ND ND ND ND ND NA NA NA NA | NA
CH1 Apr-85| 4.0 | 1300 73 0.58 0.088 ND 1.5 0.54 ND 0.19 ND i ND
CH13 | Apr-95] 25 59 ND ND ND ND ND NA NA NA NA | NA
CH14 | Apr-95| 2.5 | ND ND ND ND ND ND NA NA NA NA | NA
CH1A | Apr-851 2.0 | 240 5.4 0.048 | 0.0069 ND 0.14 0.22 ND ND ND | ND
CH1B | Apr95| 3.0 1.4 ND ND ND ND ND 0.034 ND ND ND | ND
CHIC Apr85]| 20 | ND ND ND ND 0.0068 0.018 ND ND ND ND : ND
CHIC [ Apr95] 4.5 | 910 23 0.1 ND ND 0.3 0.48 ND 0.4 ND | ND
CH2 Apr-95{ 1.0 18 45 ND ND ND 0.019 ND ND ND 0.02{ ND
CH2A | Apr95] 25 | 87 16 2.1 ND ND 0.66 0.063 ND ND ND | ND
CH2B | Apr-95| 1.5 55 ND ND ND 0.0053 ND ND ND ND ND { ND
CH2C [ Apr95; 25 44 ND 0.011 ND ND ND ND ND ND ND | ND
CH2C :Apr95| 45 | 83 ND ND ND ND ND ND ND ND ND | ND
CH3 Apr-95| 40 | ND ND ND ND 0.0092 0.022 ND ND ND ND : ND
CH3A | Apr-85] 1.5 26 ND ND ND ND ND ND ND ND ND : ND
CH3B [ Apr95] 25 | 240 1.8 0.15 0.017 0.012 0.096 0.89 0.031 ND ND | ND
CH3C | Apr95] 2.0 | ND 0.88 | 0.0054 ND ND 0.07 0.079 ND ND ND | ND
CH3D | Apr-95| 2.0 | 940 8.6 0.81 ND ND 36 2.3 ND 1.2 ND { ND
CH3E §{Api-85f 1.5 1 ND ND ND ND ND ND ND ND ND ND | ND
CH3E {Apr85| 40 | ND ND ND ND ND ND ND ND ND ND : ND
CH3F [ Apr-851 1.5 i NA NA NA NA NA NA ND ND ND ND | ND
CH3F [ Apr95| 40 | ND 0.8 ND ND ND ND 0.027 ND ND ND | ND
CH4 Apr-g95| 3.0 1.6 ND ND ND ND ND ND ND ND ND | ND
CH4A [ Apr-95]| 25 26 ND ND ND ND ND ND ND ND ND | ND
Risk-Based Decisions, Inc. 1of2
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Pacific Pry Dock and Repair Company Yard Il

TABLE 2

SOIL SAMPLING RESULTS.
PETROLEUM AND CHLORINATED HYDROCARBONS (mg/kg)

321 Embarcadero, Oakland, California

Sample | Date |Depth TPH-D] TPH-G [Benzene| Toluene Ethylbenzene|Xylenes| Chiorobenzene 1,2-DCE 1,4-DCB | TCE |PCE|
1D ft
CH4A | Apr95| 45 | NA ND ND ND ND ND ND ND ND ND | ND
CH5 May-94| 1.5 1| ND ND ND ND ND ND NA NA NA NA | NA
CH6 May-94| 25 1 53 ND ND ND 0.0052 0.043 NA NA NA NA | NA
CH7 May-94| 25 | ND ND ND ND ND ND NA NA NA NA | NA
CH8 May-84! 35 | ND ND ND ND ND ND NA NA NA NA | NA
CH9 May-84| 2.0 7 ND ND ND ND 0.038 NA NA NA NA | NA
MwW2 Jul-94 | 165 | 2700 | 500 ND 1 8.3 74 9 ND 54 ND | ND
MW4 Sep-95] 5.5 | 1600 58 ND ND ND ND 0.22 ND 0.067 ND | ND
MW6 Sep-95] 35 | 280 0.7 ND ND ND ND ND ND ND ND { ND
MW6E |{Sep-95] 6.0 | ND ND ND ND ND ND ND ND ND ND | ND
MWE Sep-95{ 1551 ND ND ND ND ND ND ND ND ND ND i ND
MW7 Sep-85{ 155 16 0.61 ND ND ND ND ND ND ND ND | ND
PDDII-3 i Dec-89] 0.5 | NA NA ND ND ND ND ND ND ND ND | 0.2
11a.2D | Feb-98 3.2 <1.2 44 1.5 NA NA NA NA © NA
11a.3D | Feb-08 <0.005 | <0.005 <0.005 <0.005 NA NA NA NA | NA
14a.23 | Feb-98| 0.5-1 <0.005 | <0.005 <0.005 <0.005 NA NA NA NA | NA
14238 | Feb-98| 0.51 <0.005 | <0.005 <0.005 <0.005 NA NA NA NA | NA
16a.1S | Feb-88| 0.5-1 <0.005 | <0.005 <0.005 <0.005 NA NA NA NA | NA
16228 | Feb-98] 0.5-1 <0Q.005 | <0.005 <0.005 <0.005 NA NA NA NA | NA
Mean (all )
depths) 277 21 0.13 0.04 1.07 0.33 0.48 0.01 0.24 0.01 ;0.01
S.D. (all
depths) 595 78 0.53 0.16 6.37 1.19 1.61 0.005 " 0.96 0.00 {0.04
Mean (0-
1.0t bgs) 0003 | 0.003 | 0003 | 0006 0.01 0.01 001 | 001 0.11
$.D.{0-1.0
ft bgs) 0.001 | 0.001 0.001 0.007
Note:

NA = Not Analyzed .
ND = Less than Detection Limit (see original reports for detection fimits}
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TABLE 3
SOIL SAMPLING RESULTS - February, 1998
PCBs (mg/kg)
Pacific Dry Dock and Repair Company Yard II
321 Embarcadero, Oakland, California

Sample 1D Depth (feet, bgs) PCB
19a.18 0.5-1.0 13.00
19a.28 0.5-1.0 14.00
19a.38 0.5-1.0 0.72
19a.4S 0.5-1.0 3.80
19a.5S8 0.5-0.8 < 0.10
19a.6S 0.5-1.0 7.70
19a.7S 0.51.0 < 0.10
19a.8S8 0.5-1.0 < 0.20
20a.1S 0.5-1.0 < 0.10
20a.2S 0.5-1.0 < 0.10
20a.3S 0.5-1.0 < 0.10
18a.38' 0.5-1.5 18.00
18a.18 0.5-1.5 < 0.20
18a.2S8 0.5-1.5 < 0.20
18a.4S 0.5-1.5 < 0.33
18a.3S 0.5-1.5 3.64
Mean 3.86
S.D. 6.21
PRG (PCBs) 1.30
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Carcinogen

Table 4-1

Exposure (Intake) for Onsite Workers by Soil Ingestion (All Depths)
Pacific Dry Dock and Repair Company Yard Il

321 Embarcadero, Oakland, California

Benzene 1.30E-01 50 1.00 250 25 365 70 70 2.3E-08 1.00E-01 2.27E-09
PCBs 3.86E+00| 50 1.00 250 25 365 70 70 6.7E-07 2.00E+00 | 1.35E-08
PCE 1.00E-02 50 1.00 250 25 365 70 70 1.7E-09 5.10E-02 | 8.91E-11
TCE 1.00E-02 50 1.00 250 25 365 70 70 1.7E-09 1.50E-02 | 2.62E-11

Total ECR-Ingestion 1.35E-06

Noncarcinogenic Effects

Copper 9.08E+01] 50 1.00 250 25 365 25 70 4.4E-05 3.70E-02 | 1.20E-03
Mercury 5.30E-01) 50 1.00 250 25 365 25 70 2.6E-07 3.00E-04 | 8.64E-04
Zinc 1.16E+02] &0 1.00 250 25 365 25 79 5.7E-05 5.00E-02 | 1.13E-03
Toluene 4.00E-02 50 1.00 250 25 365 25 70 2.0E-08 1.00E-02 | 1.96E-06
Ethylbenzene 1.07E+00] 50 1.00 250 25 365 25 70 5.2E-07 5.70E-02 | 9.18E-08
Xylenes 3.30E-01] 50 1.00 250 25 365 25 70 1.6E-07 1.10E-01_ | 1.47E-06
Benzene 1.30E-01] 50 1.00 250 25 365 25 70 6.4E-08 3.00E-03 | 2.12E-05
PCBs 3.86E+00} 50 1.00 250 25 365 25 70 1.9E-06 2.00E-05 | 9.44E-02
PCE 1.00E-02] 50 1.00 250 25 365 25 70 4.9E-09 1.00E-02 | 4.89E-07
TCE 1.00E-02] 50 1.00 250 25 365 25 70 4.9E-09 6.00E-03 | 8.15E-07

Total Hl-Ingestion 0.098
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Table 4-2

Exposure (Intake) for Onsite Workers by Dermal Contact (All Depths)

Pacific Dry Dock and Repair Company Yard If
321 Embarcadero, Qakland, California

R R o xp . “EC]
' et o, BT T R )i ?97}{9]@4 N
Carcinogens
Benzene 1.30E-01] 1.00E-06 | 5700 0.08 0.10 250 25 70 70 2.1E-08 1.00E-01 | 2.07E-09
PCBs 3.86E+00| 1.00E-06 | 5700 0.08 0.14 250 25 70 70 8.6E-07 2.00E+00 | 1.72E-06
PCE 1.00E-02] 1.00E-08 | 5700 0.08 0.10 250 25 70 70 1.6E-09 5.10E-02 | 8.13E-11
TCE 1.00E-02} 1.00E-06 | 5700 0.08 0.10 250 25 70 70 1.6E-09 1.60E-02 | 2.39E-11
Total ECR-Dermal Contact: 1.72E-06

Noncarcmogemc Effects

Ng/kg)

SR

Copper 9.08E+01] 1.00E-08 | 5700 0.08 0.01 250 25 25 70 4.1E-06 3.70E-02 | 1.10E-04
Mercury 5.30E-01| 1.00E-06 [ 5700 0.08 0.01 250 25 25 70 2.4E-08 3.00E-04 | 7.88E-05
Zinc 1.16E+02} 1.00E-06 | 5700 0.08 0.01 250 25 25 70 5.2E-08 5.00E-02 | 1.03E-04
Toluene 4.00E-02| 1.00E-068 { 5700 0.08 0.10 250 25 25 70 1.8E-08 1.00E-02 | 1.7BE-06
Ethylbenzene 1.07E+00{ 1.00E-06 | 5700 0.08 0.10 250 25 25 70 4 8E-07 5.70E-02 | 8.38E-06
Xyienes 3.30E-01| 1.00E-06 { 5700 0.08 0.10 250 25 25 70 1.5E-07 1.10E-01 | 1.34E-06
Benzene 1.30E-01| 1.00E-06 | 5700 0.08 0.10 250 25 25 70 5.8E-08 3.00E-03 | 1.93E-05
PCBs 3.86E+00[ 1.00E-06 | 5700 0.08 0.14 250 25 25 70 2.4E-06 2.00E-05 | 1.21E-01
PCE 1.00E-02| 1.00E-06 | 5700 0.08 0.10 250 25 25 70 4 5E-09 1.00E-02 | 4.46E-07
TCE 1.00E-02| 1.00E-06 | 5700 0.08 0.10 250 25 25 70 4 5E-09 6.00E-03 | 7.44E-07
Total Hi-Dermal Contact  0.121

Note: EF of 250 days/yr assumes exposure on every working day, including rainy days when, in actuality, exposure would not be likely

Risk-Based Decisions, inc.
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Tabie 4-3
Exposure (Intake) for Onsite Workers by Particulate inhalation (All Depths)
Pacific Dry Dock and Repair Company Yard i
321 Embarcadero, Oakland, California

F‘&‘s SED AT N DA LN B AISE R :

jﬂ 2 it -_ 55 b flil WD (Ve R e ™ ; IO e ol

Carcinogens

Benzene 6.50E-09{ 1.5 8 250 25 70 70 2.7E-10 1.00E-01 2.73E-11

PCBs 1.93E07] 1.5 8 250 25 70 70 8.1E-09 2.00E+00 1.62E-08

PCE 5.00E-10| 1.5 8 250 25 70 70 2.1E-11 2.10E-02 4 .40E-13

TCE 5.00E-16] 1.5 8 250 25 70 70 2.1E-11 1.00E-02 2.10E-13
Total ECR-Inhalation 1.62E-08

Noncarcinogenic Effects

Copper 4.54E-06f 1.5 8 250 25 25 70 5.3E-07 3.70E-02 1.44E-05
Mercury 2.65E-08[ 1.5 8 250 25 25 70 3.1E-09 3.00E-04 1.04E-05
Zinc 5.80E-06] 1.5 8 250 25 25 70 6.8E-07 5.00E-02 1.36E-05
Toluene 2.00E-09f 1.5 8 250 25 25 70 2.3E-10 1.00E-02 2.35E-08
Ethylbenzene 5.35E-08| 1.5 8 250 25 25 70 6.3E-09 5.70E-02 1.10E-07
Xylenes 1.65E-08] 1.5 8 250 25 25 70 1.9E-09 1.10E-01 1.76E-08
Benzene 6.50E-08] 1.5 8 250 25 25 70 7.8E-10 3.00E-03 2.54E-07
PCBs 1.93E-07] 1.5 8 250 25 25 70 2.3E-08 2.00E-05 1.13E-03
PCE 5.00E-10] 1.5 8 250 25 25 70 5.8E-11 1.10E-01 5.34E-10
TCE S5.00E-10] 1.5 8 250 25 25 70 5.9E-11 6.00E-03 9.78E-09

Total Hl-Inhalation 0.001

Note: EF of 250 days/yr assumes exposure on every working day, including rainy days when, in actuality, exposure wouid not be likely
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Table 4-4
Total Excess Cancer Risks (ECR) and Noncarcinogenic Health Hazards for
Jnsite Workers by Direct Contact with Petroleum Hydrocabons, PCBs and Metals in Surface Soils (All Depths)
Pacific Dry Dock and Repair Company Yard I
321 Embarcadero, Qakland, California

Pﬁﬁi‘lﬁlﬁf&jlﬁfﬁ?féﬁéjﬁ%
Carcinogens
Benzene 2.27E-09 2.07E-09 2.73E-11
PCBs 1.35E-06] . 1.72E-08 1.62E-08
PCE 8.91E-11 8.13E-11 4.40E-13
TCE 2.62F-11 2.39E-11 2.10E-13
Subtotal of ECR 1.35E-06 1.72E-06 1.62E-08

Noncarcinogenic Effects

Copper 1.20E-03 1.10E-04 1.44E-05
Mercury 8.64E-04 7.88E-05 1.04E-05
Zinc 1.13E-03 1.03E-04 1.36E-05
Toluene 1.96E-06 1.78E-06 2.35E-08
Ethylbenzene 9.18E-06 8.38E-06 1.10E-07
Xylenes 1.47E-06 1.34E-06 1.76E-08
Benzene 2.12E-05 1.93E-05 2.54E-07
PCBs 9.44E-02 1.21E-01 1.13E-03
PCE 4.89E-07 4.46E-07 5.34E-10
TCE 8.185E-07 7.44E-07 5.78E-09
Subtotal of HI 0.098 0.121 0.001
Total ECR (soil ingestion + dermal contact + particulate inhalation) : 3.09E-06
Total Hi (soil ingestion + dermal contact + particulate inhalation) : 0.220
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Table 4-5
Lead Risk Assessment (All Depths)
Pacific Dry Dock and Repair Company Yard I
321 Embarcadero, Dakland, California

[ INPUT | OUTPUT ]
MEDIUM LEVEL percentiles PRG-99| PRG-95
LEAD IN AIR (ug/m*3) 0.15 50th |90th| 95th |98th|99thi(ugig} [(ug/g)
LEAD IN SOIL. (ug/g) 25.9 BLOOD Pb, ADULT (ug/dI) 2.0 3.1 3.5 411 45| 3417.3] 51029
LEAD IN WATER (ugh) 15 BLOOD Pb, CHILD {ug/dl) 3.4 5.4 8.1 71178 264.7 558.5
PLANT UPTAKE? 1=YES 0=N 0 BLOOD Pb, PICA GHILD (ug/dl) 4.8 75| 85 | 981108 19.5 411
RESPIRABLE DUST {ug/im"3} 50 BLOOD Pb, INDUSTRIAL {ug/dl} 1.9 3.0) 34 )38/ 43] 42625 6306.5
EXPOSURE PARAMETERS
residential industrial
units  ladults |children jchildren i adults
with pica
General
[Days per week [ daysiwk 7 71 7] 5
Dermal Contact
Skin area om 3700 2800 2800 5800
Soil adherence mglcm®2 0.5 0.5 Q.5 Q.5
Route-specific constant |ug/diugrday)| 0.00011] 0.00011] 0.00011| 0.00011
Soil ingestion
Soil ingestion rag/day 25 55 790 25
Route-specific constant |(ug/diiugrday)l 0.0176 | 0.0704 | 0.0704 | 0.0176
inhalation
Breathing rate m*3/day 20 10 10 20

Route-specific constant [wgfdiugday)l  0.082 | 01921 01927 0.082
Water ingestion

Water ingestion I”day 14 0.4 04 1.4
Route-specific constant |(ug/diy{ug/day) 0.04 0.186 0.16 0.04
Focd ingestion
Food Ingestion kgiday 2.2 1.3 1.3 2,2
Route-specific constant |(ug/alyug/day) 0.04 0.16 0,16 0.04
Dietary concentration ughkg 10.0 10.0 10.0 10.0
Lead in produce uglkg 10.0 10.0 10.0
PATHWAYS, ADULTS
Residential Industrial
Pathway Blood Pb | percent Blood Pb | percent Concentration
ug/d| oftotal | ug/dl | of total in medium
SOIL CONTACT: 0.01 0% 0.01 0% 26 |ug/g
SOIL INGESTION: 0.01 1% 0.01 0% 26 |uglg
INHALATION: 0.25 13% 0.18 9% 0.15 |ug/m*3
WATER INGESTION: 0.84 42% 0.84 44% 16 [ug/
FOOD INGESTION: 0.88 44% 0.88 46% 10.0 jug Pbikg diet

PATHWAYS, CHILDREN

Typical with pica

Pathway Blood Pb | percent |Blood Pb} percent concentration

ug/dl | oftotal | ugldl | of total in medium
SOl CONTACT: 0.00 0% 0.00 0% 26 |ug/g
SOIL INGESTION: 0.10 3% 1.44 30% 286 |ugig

INHALATION: 0.2¢ 8% 0.29 6% 0.15 jug/m*3
WATER INGESTION: 0.96 28% 0.96 20% 15 jugl
FOQD INGESTION: 2,08 81% 2.08 44% 10.0 jug Pb/kg diet
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