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SECTION 13
ABANDONED POWER PLANT, BUILDING 144 (SITE 08)

This report describes the results of the SI field work conducted intermittently at the
Abandoned Power Plant Sand Island, (Site 08) from August through November 1994.
The purpose of the review was to determine whether Site 08 received hazardous
substances, and to assess the likelihood for soil and ground-water contamination at the
Site. A discussion of the work conducted during the SI, along with findings, conclusions,
and recommendations, is presented below.

This report is organized as follows: Site background information is documented in
Section 13.1; a description of SI field sampling activities is presented in Section 13.2;
methods used for sample analysis are summarized in Section 13.3; physical
characteristics of the Site observed during the investigation activities are discussed in
Section 13.4; a summary of the analytical results is presented in Section 13.5; the SERA
- is described in Section 13.6; and conclusions and recommendations for the Site are
presented in Section 13.7.

13.1 BACKGROUND INFORMATION

- The “Abandoned” Power Plant, Building 144, is a former diesel power plant and
saltwater pumping station on Sand Island (Figure 13.1-1). During the 1993 EBS Site
visit, the building was observed to be in very poor condition. Due to spalling concrete on
the walls and flooring, entry was considered unsafe. The building contains three diesel
engines, several oil-filled drums, and oil-filled switching equipment, all showing
evidence of leakage. An abandoned sea chest/sump on the eastern side of Building 144 is
directly connected to the Inner Harbor via a 24-inch seawater intake pipe. One UST
(S284) was also associated with this building. Transformers were reportedly stored
outside along the southwestern side of the building while awaiting shipment off island
(Ogden 1994b).

~ Potential contaminant sources at the Site include the diesel engines, oil-filled drums, the
UST, transformers and switching equipment (potentially containing PCB oil), and drums
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containing POL. Chemical contaminants that may have been released at the Site and
associated analytical categories are listed in Table 13.1-1.

Table 13.1-1

POTENTIAL CHEMICAL CONTAMINANTS,
ABANDONED POWER PLANT, BUILDING 144,
SITE 08

Years of Potential Chemical Constituents

Waste Type Disposal Analytical Category
Diesel Fuel ~ Pre-World Petroleum Hydrocarbons Total Fuel Hydrocarbons
War I a Volatile Organic Compounds,
Semi Volatile Organic Compounds
Lubricating Pre-World Heavy-end Hydrocarbons, Total Fuel Hydrocarbons,
and Waste War II PCBs, Metals, Solvents Volatile Organic Compounds,
Oil Semi Volatile Organic Compounds,

PCBs, Metals

13.2 SAMPLING METHODS AND LOCATIONS

Soil Vapor
- A soil vapor survey was conducted at th¢ Site to detect petroleum hydrocarbons and

VOCs in subsurface soils and ground water, and to delineate the extent of potential

contamination. The survey, conducted on September 12 and 13, 1994 by TEG and

Ogden personnel, utilized 16 sampling locations (Figure 13.2-1) around the perimeter of

Building 144 and along the 24-inch diameter seawater intake pipe leading to the Inner
Harbor. The typical soil vapor sampling depth was 6 fbgs.

Direct-push
To screen for subsurface contamination, six direct-push soil and ground-water samples

were collected around the perimeter of Building 144 on September 29, October 3, and
October 20,‘ 1994 by PRC and Ogden personnel (Figure 13.2-2). Depth to water at the
direct-push sampling Sites rangedbfrom 6.6 to 10.3 fbgs. The 10.3 fbgs water level was
encountered at direct-push sampling location number six (DP-06), located on a mound of
sand adjacent to the abandoned UST on the west side of Building 144.
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Surface Soils

To test for surface soil contamination, four surface soil samples and two collocated QC
duplicate samples were collected from locations east, south, and west of Building 144
(Figure 13.2-3). Although the FSP specified eight sample locations for this Site, only
four locations were actually sampled. The samples proposed for the north and northeast
side of the power plant were not collected because construction activities had disturbed
the soil surface, and a stockpile of soil covered the area. Sampling points were located in
undisturbed areas, areas outside of doorways, and in areas where spills or disposal of
hazardous materials might have occurred.

Soil Borings
To test for subsurface soil and water contamination and to investigate the lithology of the

Site, three soil borings were drilled, each to a depth of 16 fbgs, with a 4-inch inside
diameter HSA. Results of the soil vapor survey were used to select soil boring locations.
Soil samples for lithologic classification and screening with the OVM were collected
continuously from each borehole with a 2.5-inch diameter environmental split-spoon
sampler driven within the HSA. One soil sample from each boring was submitted to the
offsite laboratory for chemical analysis. Analytical soil samples were typically collected
just above the capillary fringe zone, and from areas which produced an OVM response.

Monitoring Wells ‘
After soil sample recovery, each boring was completed as a monitoring well to test for

possible ground-water contamination and record data for hydrogeologic evaluation
(Figure 13.2-4). Based upon the depth to the water table, of 7 to 10 fbgs, the three
shallow wells were completed to a depth of approximately 15.5 fbgs. One ground-water
sample was obtained from each well. One QC duplicate ground-water sample was also
collected. Table 13.2.1 summarizes construction details of the monitoring wells. Each
well was developed by surging and then by overpumping immediately after the annular
space around the casing was filled ‘with filter pack material. During overpumping,
ground-water samples were collected at five-gallon flow intervals for chemical analysis
and physical characterization. Detailed well development logs are presented in Appendix
F.
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Wipe Sampling
To screen for PCB contamination, PCB wipe samples were collected at seven locations

(Figure 13.2-5). One QC duplicate wipe sample was collected at location 6.

Table 13.2-1

‘SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS,
ABANDONED POWER PLANT, BUILDING 144,

SITE 08
Ground Top of Total Total Well Static Ground-
Surface Casing Depth of  Depth of Screen Water Level (date
: Elevation Elevation Boring Well Interval of completion)
Well ID (MLLW) (MLLW) (BGS) (BGS) (BGS) (BGS)
MOSMWO01 8.69 11.13 16.0 15.6 5.6-15.6 7.4 (11/9/94)
MOSMW02 8.24 10.90 16.0 15.1 5.1-15.1 7.0 (11/9/94)
MO08MWO03 7.70 10.26 16.0 15.5 5.5-155 - 6.5 (11/10/94)

All measurements in feet

Water I evel Measurements
Following well construction and development, and prior to ground-water sampling, static

water level measurements were made in each well. These data, in conjunction with
precise top-of-well-casing survey data, were used to evaluate the local hydraulic gradient.

Ground Water

Each monitoring well was purged with a Redi-Flo 2 Grundfos pump before ground-water
samples were collected for chemical analysis. Water samples were collected at five-
gallon flow intervals during the purging procedure to evaluate field parameters
(temperature, pH, specific conductivity) and to characterize water quality. One ground-
water sample for chemical analysis was collected from each well to test for contamination
and to evaluate the impact of disposal activities on the ground water. Detailed ground-
water sampling logs are presented in Appendix F.
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Aquifer Testing

Two methods were used to estimate K at Site 08: in situ slug testing and permeameter
testing of soil cores obtained from boreholes at the Site.

Well MOBMWO1 was slug tested to estimate the horizontal hydraulic conductivity (Ky) in
the immediate vicinity of the well. A fixed-volume slug was rapidly injected into, or
withdrawn from, the well. The rate of change of the water level in the well was then
recorded via a pressure transducer connected to an In-Situ Corp. Hermit Data Logger.
Slug test data were analyzed using the Bouwer and Rice (1976) and Cooper-Jacob 1946)
methods for evaluating partially penetrating wells in an unconfined aquifer. Slug test
data are included in Appendix H.

Two soil core samples from Site 08, M08BS01 and M08BS03, were tested in a constant-
head permeameter at the geotechnical laboratory at Ogden Technical Services in Oak

Ridge, TN.

Geotechnical Testing
Two relatively undisturbed soil samples were collected from soil borings at the Site for

geotechmcal testing to establish engineering parameters of the overlying soﬂs
Geotechmcal parameters are presented in Appendix G.

Marine Sampling
The objective of the marine sampling program was to identify habitat types and to

characterize the biological community. Sediment, seawater, tissue, and infauna samples
were collected at the Site (Figure 13.2-6). The Site was divided into two locations: one at
the mouth of the intake pipe (Location 01) and the second approximately 16 feet (5 m)
away from the seawall (Location 02). Vertical core samples could not be recovered at
thlS Site because the core sampler was able to penetrate the sediment to depths of only 8
to 12 inches; therefore, horizontal sediment core samples were taken. Horizontal
sediment samples for chemical analysis were taken at both locations; one QC duplicate
sample was collected at Location 02. The sample from Location 01 was collected inside
the intake pipe. One seawater sample and one QC duplicate sample were collected from
inside the intake pipe (Location 01). Whole organisms were collected for tissue analysis
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along the seawall as close as possible to the intake pipe. The organisms representing the
following trophic levels were collected:

 primary producers (Dictyota sp.)
o herbivores (Acanthurus triostegus and Echinometra mathaer)

o suspension feeders (Chama iostoma)
13.3 ANALYTICAL METHODS

Analytical methods for all soil, sediment, surface water, ground water, and tissue samples
collected at the Site are presented in Table 13.3-1.

Soil Vapor
Soil vapor samples were collected at 16 locations and analyzed immediately in the field

by portable GC for TPH, VOCs, and to determine the percent CO,/percent O, ratio.
Analytical results are listed in Appendix C.

Direct-push
Direct-push soil and water samples were analyzed at the field screening laboratory for

TPH, VOC:s, Pesticides/PCBs, and PAHs.

Surface Soil

Surface soil samples were analyzed for fuels, CLP SVOCs, CLP pesticides/PCBs, and
CLP metals. SVOCs, PCBs, metals, and pesticides were analyzed by low detection level
methods. Total organic carbon concentrations were also quantified.

Wipe Sampling
Wipe samples were submitted to an offsite laboratory for PCB quantification by EPA
Method 8080.

Boring Soil
Boring soil samples were submitted to the offsite laboratory for analysis of fuels, CLP
VOCs, CLP SVOCs, CLP pesticides/PCBs, and CLP metals.
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Monitoring Wells
One ground-water sample from each of the three monitoring wells, as well as one QC

duplicate sample, were submitted for analysis of fuels and CLP VOCs. SVOCs,
pesticides, PCBs, and metals were analyzed by low level methods.

Geotechnical

The two samplés were analyzed by Ogden Technical Services for natural moisture
content, unit weight (wet and dry), specific gravity, permeability. The samples were
classified using the USCS. Samples and geotechnical testing methods are listed in
Appendix G of CTO 0136-Geotechnical Laboratory Analysés.

Marine Samples
The sediment, seawater, and tissue samples were analyzed by low-level methods for

SVOC:s, pesticides, PCBs, and metals. For the sediment samples, total organic carbon
concentrations, grain size, and toxicity (echinoderm bioassays) were also quantified.

PCB Wipe Samples

Seven PCB wipe samples and one duplicate sample were analyzed by the Routine
Analyti_gal Laboratory by EPA Method 8080.

13.4 PHYSICAL CHARACTERISTICS

Building 144 is approximately 80 feet long, 40 feet wide, and is located near the
northeastern shore of Sand Island (Figure 13.1-1).

13.4.1 Topography
The building is situated on a level 100 ft by 150 ft Site approximately eight feet above

MLLW. A sea-water intake pipe, 24 inches in diameter, extends 300 feet from the
building to the inner harbor sea wall.
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13.4.2 Geology and Soils

Three exploratory geologic soil borings were drilled at the Site to screen for subsurface
contamination and investigate the lithology (Figure 13.2-4). Each boring was explored to
a depth of approximately 16 fbgs. Silty fine- to coarse-grained coralline sands were
encountered between the surface and 16 fbgs. In the upper 1 foot, the sands are pale
yellow and poorly sorted. Below 1 foot, the sands become light gray and well sorted with
minor amounts of coral gravel and fines. Geotechnical parameters determined from the
two sémples collected at the Site are summarized in Table 13.4-1.

Table 13.4-1

GEOTECHNICAL LABORATORY TEST RESULTS

- Natural Unit Weight Bulk
Depth of Moisture Density ' Hydraulic TOC
Sample Sample  Content Wet  Dry  Specific  Conductivity (WB)
Location (fbgs) (%) (Ibs/ft’) (Ibs/ft’)  Gravity (cm/sec) USCS (%)
MO08BS01 2.0 6.1 94.9 89.4 2.76 1.1E-04 SP 0.37
MO08BS03 4.0 8.7 91.5 84.2 2.73 6.9E-04 SP 0.03

USCS = Unified Soil Classification System SP = Sand, Poorly graded
TOC = Total Organic Carbon

13.4.3 Hydrogeology

Three monitoring wells were installed at the Site to evaluate hydrogeologic and ground-
water quality characteristics. Ground-water levels, hydraulic gradient, well production,
and aquifer characteristics are discussed in this section.

Field observations suggest that the ground water at Site 08 exists under unconfined
conditions within a calcareous sand formation. To assess the local hydraulic gradient and
aquifer characteristics, ground-water levels were measured in each well. Water levels in
the three monitoring wells ranged from 0.93 to 0.98 feet above MLLW (Table 13.4-2).
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Table 13.4-2

GROUND-WATER ELEVATION DATA

Top of Casing Water Level
v elevation Depth to Water Elevation
WELL ID (MLLW) Date Time (BTOC) (MLLW)
MOSMWO01 11.13 11/15/94 1014 10.20 0.93
MOSMWO02 10.90 11/15/94 1113 9.96 0.94
MOSMWO03 10.26 11/15/94 1306 9.28 0.98

Measurements in feet

At the time of measurement, ground-water level data indicated a local hydraulic gradient
of approximately 4.5E-04 ft/ft to the east. Because the gradient is low and the water table
is shallow, the hydraulic gradient is significantly influenced by tidal fluctuations. Figure
13.4-1 illustrates the water table contours and average gradient direction and magnitude
as determined from the data in Table 13.4-2.

Slug test data were used to generate two regression curves: The first curve models Ky,
the second curve models both transmissivity (T) and storativity (S). Water table
elevations were found to parallel tidal Vériations (as obtained from CTO147 Sand Island
Water Level Fluctuation Monitoring). Ky was determined to be 1,372 ft/day (Table 13.4-
3). T and S were found to be 3.85E05 ftz/day and 1.0E-08, respectively. Aqtesolv curves
are shown in Appendix H.

For further review of this coefficient, K values estimated from slug testing at four other
Sites on Sand Island were compared to the slug test K value obtained at Site 08 (Table
13.4-4). Slug test data from five Sand Island Sites yielded K values ranging from 349
ft/day to 3,200 ft/day, with a mean K of 1,462 ft/day.

Permeameter testing yielded comparatively low K values; 0.3 ft/day and 2.0 ft/day,
respectively. These values are probably not representative of actual field conditions
because the small sample used in the permeameter test, which may have been compacted
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or disturbed in transport, cannot simulate the true characteristics of in situ aquifer
materials. In addition, core sample permeameter testing yields an estimate of the vertical
component of hydraulic conductivity (Ky), which is generally much lower than Ky;.

Along with the K values estimated from Slug testing and permeameter testing, published
average K values for clean and silty sands (Freeze and Cherry, 1979) were used for
comparison and to aid in estimating a representative value for Site 08 (Table 13.4-3).

K was also calculated by averaging the values obtained by all methods at Site 08. The
resulting mean K was 281 ft/day (the range was 0.3 ft/day to 1,372 ft/day). This mean K
value represents the best estimate of K available.

Following well development and purging, the quantity of suspended sediment in water
samples from all three monitoring wells ranged from none to a moderate amount. The
samples exhibited a slight turbidity. Specific conductivities, which were measured during
well development and purging, ranged from a low of 4,940 uS/cm in well MOBMWO03 to
a high of 9,720 pS/cm in well MOSMWO02. Table 13.4-5 presents final field parameters
(temperature, pH, and specific conductivity) measured just prior to the collection of
ground-water samples for chemical analysis.

Table 13.4-5

FINAL MEASUREMENTS OF FIELD PARAMETERS
AND VOLUME WITHDRAWN DURING WELL PURGING

) Total
Total Purged
Specific Purged Volume

Temperature Conductivity  Volume (well
Well ID Date Time o) pH (uS/cm) (Gal) volumes)
MOSMWO01 11/15/94 1014 27.1 7.74 6,230 30 3.9
MOSMWO02 11/15/94 1113 26.8 7.68 9,720 30 4.0
MOSMWO03 11/15/94 1306 27.7 7.80 4,940 30 3.5

110190136 13-10



NAF Midway Island SI Report Section: 13
Date: January 1996 Page: 11 of 25

13.5 SUMMARY OF ANALYTICAL RESULTS

The sections and tables below summarize the results of laboratory analyses performed on
Site 08 samples. For soil samples, analytical results for organic and inorganic
compounds are shown in Tables 13.5-1 and 13.5-2, respectively. For ground-water
samples, analytical results for the organic and inorganic compounds are presented in
Tables 13.5-3 and 13.5-4. Similarly, Tables 13.5-5 and 13.5-6 summarize marine
sediment sample results and Tables 13.5-7 and 13.5-8 present seawater sample results.
Table 13.5-9 presents the PCB wipe sample results.

The tables list the analytical methods, the number of detects, the total number of samples,
the number of samples rejected during data validation, the minimum undetected
concentration, the maximum undetected concentration, the minimum detected
concentration, the maximum detected concentration, and the sample with the maximum
concentration. In addition, the conéentrations of compounds detected at Site 08 are
compared to Sand Island background levels. Analytical results for all samples and
analytes are contained in Appendix L. Complete CLP and low-level analytical data are
available at PACNAVFACENGCOM offices at Pearl Harbor, Hawaii.

13.5.1 Soil Vapor

Elevated TFH levels were detected at four sampling locations (Figure 13.1-1). The
maximum level was 3.7 ppmv at SV-13. All other soil vapor samples were non-detects.
The complete TEG soil vapor survey report is included in Appendix C.

13.5.2 Surface soil

Among the Site 08 surface soil samples, concentrations of 13 of the 19 pesticide analytes
(CLP and low level) and 35 of the 37 metal analytes (CLP and low level) were above
mean Sand Island background levels. The pesticide detected at the highest concentration
by CLP methods was 4,4'-DDT at 57 ug/kg. Low-level methods detected 4,4'-DDT at a
maximum concentration of 27 pg/kg. The PCB Aroclor-1260 was detected by CLP
methods at a concentration of 440 pg/kg. Fourteen PCB congeners were detected by low-
level methods. PCB-180 was the congener with the maximum concentration (30 pg/kg).
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PAHs were detected in surface soils, with the highest concentration beihg fluoranthene at
1,400 pg/kg. The PAHs are most likely related to heavy-end petroleum hydrocarbons.
The maximum lead concentration detected among these samples was 2,310 ug/kg.
Figures 13.5-1, 13.5-2, 13.5-3, 13.5-4, and 13.5-5 depict the surface soil sampling
locations and selected concentration values.

13.5.3 Subsurface soil

Pesticide/PCB concentrations in subsurface soil samples were below (CLP) detection
limits. Among the subsurface (boring) soil samples, concentrations of 12 of 17 CLP
metal analytes were greater than the mean Sand Island background levels. PAHS were
detected in subsurface soil samples. The highest concentration detected was pyrene at
400 pg/kg. The maximum lead concentration detected in a subsurface soil sample was
7.1 pug/kg. Figure 13.5-6 depicts subsurface soil sampling locations and VOC

concentrati_o_ns.
13.5.4 Ground Water

Among the Site 08 ground-water samples tested by low level detection methods,
concentrations of 2 of the 10 pesticide analytes, and 11 of the 17 metal analytes, were
above mean Sand Island background levels. The maximum pesticide concentration
detected was 0.009 pg/L of alpha-BHC. Mean Sand Island background levels have been
established for only two of the nine PCB congeners detected in ground-water samples
from Site 08 (PCB-206 and -209). Maximum detected concentrations of both PCB-206
and PCB-209 were slightly above background levels. Low levels of VOCs and PAHs
were detected in ground-water samples. The highest VOC concentration was 1,2-
dichloroethene at 6 pg/L. The highest PAH was naphthalene at 19 pg/L. Most of the
VOCs and PAHs detected are associated with petroleum hydrocarbons. The maximum
lead concentration detected in a ground-water sample was 7.9 pg/L. Figures 13.5-7,
13.5-8, 13.5-9, and 13.5-10 depict the ground-water sampling locations with selected
concentration values.
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13.5.5 Marine Sediment

Among the marine sediment samples, concentrations of 8 of the 15 low level metal
analytes were above mean Sand Island background metals concentrations. Mean
concentrations of pesticides were not quantified for Sand Island marine sediment
background samples. The maximum pesticide concentration detected at Site 08 was 1.0

ug/kg of alpha-BHC. Mean background levels have been established for only one of the

17 PCB congeners detected by low-level methods in ground-water samples from Site 08
(PCB¥28). The maximum detected concentration of PCB-28 (0.24 ng/kg) was above the
established background level (0.0271 pg/kg). PAHs were detected in marine sediment
samples at concentrations above background levels. The highest concentration was
fluoranthene at 680 pg/kg. The maximum lead concentration detected in a marine
sediment sample was 47.3 mg/kg. Figures 13.5-11, 13.5-12, and 13.5-13 depict the
marine sediment sampling locations and selected concentration values.

13.5.6 Seawater

Pesticide and PCB concentrations in the seawater samples were below detection levels.
Seven of the 14 metal analytes were found to exceed maximum Sand Island background
levels. . PAHs were detected in seawater samples. Fluoranthene had the highest
concentration detected (1.2 pg/L). The maximum lead concentration detected in a
seawater sample was 0.384 mg/L.

13.5.7 Tissue

Tissue analytical results are presented in section 13.6.

13.5.8 PCB Wipe Samples

Aroclor-1260 was detected at a concentration of 0.93 ng/100 cm’ in sample WW-02.
PCBs were not detected in the other wipe samples from this Site (Figure 13.5-14).
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13.6 SCREENING ECOLOGICAL RISK ASSESSMENT
13.6.1 Problem Formulation

Tasks to be accomplished during Problem Formulation include (a) developing a Site
description based on current Site investigations, existing literature, any prior preliminary
assessments, and Site history; (b) identifying potential stressors, exposure pathways, and
ecological receptors (habitats and species); (c) discussing the nature of adverse effects
associated with a given stressor; (d) defining ecologically appropriate assessment and
measurement endpoints; and (¢) making an initial evaluation of risks posed by the Site.

For a Site to present the potential for risk, it must exhibit the following three criteria:
contain stressors in abiotic media at detectable and biologically- significant
concentrations, provide exposure pathways linking stressors to ecological receptors, and
have ecological receptors (those associated with assessment eridpoints) that either utilize
the Site, are present nearby, or are in range of stressors migrating from the Site. If
Problem Formulation determines that one or more of these criteria are absent, the Site is
recommended for NFA and the risk assessment is concluded at this point. If all criteria
are met, then completion of the SERA process is required.

13.6.1.1 Site Description

Site 08 is a former diesel power plant and saltwater pumping station on Sand Island. The
habitats surrounding the building include non-native herb habitat, Casuarina forest,
ruderal, and disturbed habitat (Figure 13.6-1). Several seabird species nest on and
adjacent to the Site. A seawater intake pipe leads from Building 144 to the Inner Harbor.

The seawater intake protrudes through the sheetpile about 3 feet (1 m) below the surface
of the water at a protected location inside the Inner Harbor. A deflection plate above the
top of the pipe extends about 1 foot beyond the pipe and fills the normal indentation in
the sheetpile. Water depth at the of base of the corroding sheetpiling is approximately 6.5
feet (2 m). In addition to the intake pipe there is a wrecked barge approximately 65 feet
(20m) in length on the floor of the Inner Harbor in the vicinity of the marine sediment
sampling locations.
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13.6.1.2 Stressor Identification

Because of the early availability of chemical analysis data, ECs were computed and
CPECs identified at this point in the SERA process using the methods described in
Sections 4.3.1.1.1 and 4.3.1.1.2. Detailed results for surface soils (< 6 inches bgs) are
shown in Table 13.6-1; for subsurface soils (4-10 fbgs) in Table 13.6-2; for ground water
in Table 13.6-3; for marine sediment in Table 13.6-4; and for marine surféce water in
Table 13.6-5. Results are summarized in Table 13.6-6. CPECs in Site soils include
metals, pesticides, and PAHs. Ground-water CPECs are primarily PAHs and PCBs.
CPECs in marine sediments included five metals, 6 PAHs, four chlorinated pesticides,
and 17 PCB congeners. CPECs in seawater samples included 21 PAHs, but no
chlorinated pesticides or PCBs. Three PAH CPECs (acenaphthylene,
benzo(a)anthracene, and fluorene) were present in both seawater and sediment samples
with higher concentrations in the sediments. Of the chlorinated hydrocarbon CPECs in
the sediments, two (Mirex and Photomirex) were also present as CPECs in surface soils,
but not in other media. The presence of alkyl-substituted fluorenes in the seawater
suggests that fuel hydrocarbons may have been the source of the PAHs in seawater.

13.6.1.3 Potential Ecological Effects

CPEC:s identified onsite that may adversely affect receptors onsite include 2DDT, PCBs,
SVOCs, PAHs, and metals. CPEC physicochemical properties and toxicology, as they
relate to pbtential exposure routes and sensitive ecological receptors, are summarized in
Section 4.2.3 and described in detail in Appendix J.

13.6.1.4 Ecological Receptor Identification

Potential terrestrial ecological receptors at Site 08 include the Laysan albatross, Bonin
petrel and/or wedge-tailed shearwatér, red-tailed tropicbird, white tern, bristle-thighed
curlew, and Pacific golden-plover (Section 4.2.4). Many red-tailed tropicbirds were
observed nesting onsite. It is also expected that high numbers of albatross, wedge-tailed
shearwaters and/or Bonin petrels will nest throughout the Site, based on the number of
nests and old burrows observed.
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The primary ecological receptors for contaminants transported into the marine
environment are the Pacific green sea turtle and the Hawaiian monk seal. Additional
receptors include marine fishes, invertebrates, and algae, which form a food web with the
sea turtle and monk seal at the higher trophic levels. Fishes, invertebrates, and algae
observed onsite are discussed below.

Barnacles, marine snails (Nerita sp., Littorina sp. and Cellana sp.), and the large isopod
crustacean (Ligia sp.) were observed intertidally on the sheetpiling. A zone of mixed
sand, coral rubble, and debris forms a gently sloping platform about 10 feet (3 m) wide.
The bottom then slopes more steeply to the floor of the harbor. The green alga Caulerpa
sp. was extremely common next to the quay wall. The quay wall supported fairly high
abundances of the hard coral Pocillopora spp. and an attached clam (Chama sp.). The
sea urchin Echinometra mathaei was also common on the quay wall and in the rubble.
Only a few fish species were observed, including tobies (Canthigaster spp.), surgeonfish
(Acanthurus spp.), butterflyfishes (Chaetodon spp.), goétfish (Parupeneus spp.), gobies
(Psilogobius spp.), damselfish (Stegastes spp.), and wrasses (Thalassoma spp.). Green
turtles were commonly observed in this portion of the Inner Harbor, possibly attracted by
the Caulerpa spp. Away from the quay wall and zone of coral rubble and debris is a
broad area of fine sediment with the mounds and holes of burrowing organisms such as
ghost shrimp (thalassinids), snapping shrimp (alpheids), and mantis shrimp
(stomatopods).

13.6.1.5 Exposure Pathway Identification

The CSM for Midway Atoll with components appropriate to Site 08 is shown in Figure
4.2-2. Potentially complete terrestrial exposure routes for Site 08 include direct exposure
to contaminated soil through dermal contact, inhalation of vapors while in burrows,
incidental ingestion of contaminated surface soil, and ingestion of contaminated prey
items. Incidental ingestion and dermal contact with contaminated surface soils are of
primary concern for the albatross and tropicbird onsite. Inhalation of vapors and dermal
exposure are principal routes for the two burrowing bird species, the wedge-tailed
shearwater and Bonin petrel. Direct ingestion of contaminated prey items (i.e., insects)
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by the bristle-thighed curlew and Pacific golden-plover are the principle pathWay of
concern for these shorebird species.

The migration of CPECs from Site 08 into the offsite marine environment in the Inner
Harbor may potentially occur through ground-water migration, surface water runoff
during rainstorms, and through the saltwater intake pipe that leads from Building 144 to
the Inner Harbor. The contaminants may remain suspended in the marine surface water
or may precipitate into the sediment. Potential exposure routes to marine receptors would
include direct contact with contaminated sediment and surface water, ingestion of
sediment, and ingestion of contaminated prey.

13.6.1.6 Endpoints

Assessment endpoints and testable hypotheses are listed in Sections 4.2.6.1 and 4.2.6.2,
respectively. Measurement endpoints selected for this Site include all those listed in
Section 4.2.6.3, with the exception of #7. '

13.6.1.7 Summary

Based on the preceding information, it was concluded that this Site met the three criteria
that indicate the potential for risk and that completion of the SERA process was required.

13.6.2 Exposure Analysis

Terrestrial Species
Terrestrial target receptors for Site 08 include the Laysan albatross, red-tailed tropicbird,

Bonin petrel and/or wedge-tailed shearwater, bristle-thighed curlew, and Pacific golden-
plover. Exposure pathway models (c.f., Section 4.3.1.3) applicable to burrowing birds
(#1), ground-nesting birds (#2), and shorebirds (#3) were used for the various species that
occur onsite. Bonin petrels or wedge-tailed shearwaters identified onsite by the presence
of burrows were evaluated for exposure to contaminants in subsurface soils through
dermal exposure, incidental ingestion of soil, and inhalation of vapors. The Laysan
albatross was evaluated for dermal absorption and incidental ingestion of contaminants
in surface soils. The Pacific golden-plover, a representative of the shorebirds onsite
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(bristle-thighed curlew), was evaluated for ingestion of invertebrates (insects) onsite that
have been exposed to contaminants in surface soils. Equations for calculating EPVs are
' described in Section 4.3.1.4. Exposures via each pathway for each target receptor are
listed in Table 13.6-7. ’

Marine Species
Exposure was evaluated for the marine species at these locations using the following

three approaches:

1. Food chain models were used to estimate CPEC exposure in higher tfophic
level receptors. Exposure pathway models (c.f., Section 4.3.1.3) applicable to
the marine aspects of this Site were for sea turtles (#4) and monk seals (#5).
These exposure pathways and endpoints were evaluated using models
described in Section 4.3.1.4. Results of these evaluations are shown in Table
13.6-7.

2. Sediment bioassays, in addition to demonstrating toxicity, provide
corroborating evidence as to the potential for bioavailability of contaminants.

3. Chemical analysis of tissues to demonstrate bioavailability and
bioaccumulation. Tissues collected included a primary producer (brown alga,
Dictyota acutiloba), a suspension feeder (attached clam, Chama iostoma), and
herbivores (sea urchin, Echinometra mathaei and tang, Acanthurus
triostegus), collected onsite and from a background Site well out of contact
with any Site-related contaminants. Results are shown in Table 13.6-8.

Both the tissue chemistry data and the bioassay results suggest that some Site-related
CPECs are bioavailable and capable of bioaccumulation. Chemical data from marine
tissues (Table 13.6-8) indicate that concentrations of many inorganic and organic analytes
at Site 08 exceed background levels for at least one of the tissues sampled. Several
chemicals exceeded background levels for all four tissues including six metals
(aluminum, arsenic, lead, manganese, mercury, and zinc), DDE, and 10 PCB congeners.
Several contaminants (selenium, gamma-chlordane, methoxychlor) were detected in
tissue samples but not in other media from the Site. Others such as chrysene.s (C3- and
C4-alkyl substituted), fluoranthenes+pyrenes (C1-, C2-, C3- alkyl substituted),
naphthalene, and phenantrenes+anthracenes (C2-, C3-, and C4-alkyl substituted) were
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present in some Site-related abiotic media but not screened-in as CPECs. It should be
noted that background tissue analysis results also indicate some contaminants (e.g., PCB-
18) at levels well above those found in onsite tissues. This suggests either an offsite
source or an atoll-wide distribution for these contaminants.

Conservative food chain modeling estimated that higher trophic level species could
receive doses from direct exposure to CPECs in abiotic media and from secondary
exposure to Site related CPECs that have bioaccurnulated in their prey of forage items.

13.6.3 Ecological Effects Analysis

The potential for adverse ecologicél effects was evaluated using the following three
approaches:

1. Marine sediment bioassays which considered both chronic (percentage
normality [% normal]) and acute (percentage survival [% survival]) endpoints.
The bioassay results are shown in Table 13.6-9.

2. Comparison of onsite and reference area benthic infaunal macroinvertebrate
communities in terms of the presence/absence of specific species, species
diversity (H' index), and assemblage evenness (J index).

3. Literature-derived data on CPEC toxicity with reépect to specific target
receptors, and when such data were not available, to appropriate surrogate test
species. Toxicity reference values were calculated as described in Section
4.3.2.2 and Appendix J, and are presented in Table 13.6-11. Toxicity profiles
are provided in Appendix J. | |

Sediment bioassay results indicate that mean % normal was significantly less (P<0.05) in
onsite sediments than in those taken from background Sites. These results suggest that
sediment-related contaminants have the potential to induce chronic adverse effects in
benthic invertebrates by affecting larval development. The samples taken at different
locations at the Site showed different results for percent survival. There was a significant
difference (P<0.05) in mean % survival between the sediment sample collected inside the
intake pipe and background samples. This suggests that onsite contaminants at this
location may induce acute effects; however, the other sediment sample collected
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approximately 16 feet from the quay wall showed no significant difference in mean

percent survival with background samples, indicating that onsite contaminants at this
location are present below levels that would induce acute effects. Over time, however,
chronic effects could lead to a reduction in the availability of prey for receptors at higher
trophic levels.

Infauna was sampled at one location for Site 08. This location was along the south side
of the quay wall directly offshore of the mouth of the intake pipe. Two shallow reference
Sites were sampled to place the results in perspective. Descriptive statistics were
calculated on the mean of the three replicates collected at each location and presented
below. The term taxa is used to refer to the taxonomic categories present in each sample
that were identified to the family level or to a higher level if identification to family
would be time-consuming.

The diversity was higher in the Site 08 sample than at the reference Sites (Table 13.6-10).
While both Site 08 and the reference sites contained a number of oligochaetes,
nematodes, and families of polychaetes, Site 08 infauna also included a mollusk, an
“amphipod, an echinoderm, a sponge, and several phoronids. One of the reference sites
did support some gastropods, but the number of different classes of organisms found
indicates a more diverse environment. One possible reason for the higher diversity of
Site 08 is that it is somewhat sheltered in the Inner Harbor and is potentially a more stable
environment. Due to the greater number and types of organisms at this Site compared
with the reference sites, there does not appear to be a visible effect from CPECs on the
infaunal community, unless the taxa that occur onsite are pollution tolerant.
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Table 13.6-10

SITE 08-INFAUNA SUMMARY STATISTICS

Number of Individuals ~ Number of  Species Diversity Evenness
Mean SE Taxa H)H )]

Site 08 Sampling Locations
MO08MI102S01 47.0 7.77 15 0.89 ' 0.76

Shallow Reference Site Sampling Locations
MOOMIO1S01 119.0  6.11 10 0.13 0.13
MOOMI02S01 42.7 10.53 8 0.42 0.46

13.6.4 Risk Characterization

Risk was estimated using a quotient methodology described in Section 4.3.3.1. Results
of these calculations are shown in Table 13.6-11. Results of the risk description weight-
of-evidence analyses are summarized in Table 13.6-12 and are discussed below.

Terrestrial Species

Anti‘nidny, copper, and lead had TQs greater than zero indicating a moderate to high
potential for adverse effects to the ground-nesting birds. Lead is of the greatest concern
to the birds because of the known serious toxic effects to wildlife. There were no CPECs
that indicated risks to burrowing birds or shorebirds. Potential for adverse effects from
antimony, copper, and lead is suggested by a TQ analysis based on total metal
concentrations. However, because only the soluble metal fraction is generally available
to biota, the actual risk presented by most of these metals is likely to be lower than
suggested by the TQ analysis.

Marine Species
Toxicity quotient analysis indicates that benthic marine invertebrates may be at risk from

CPECs present in sediment; these findings agree with those from the bioassay tests.
Results identify acenaphthene and anthracene as primary risk drivers for invertebrates in
marine sediments with TQs that indicate extremely high risk. In addition, three metals
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(lead, manganese, and mercury), two PCB congeners (52 and 118), and the PAH
phenanthrene had TQs indicating high risk. Egg and larval stages of invertebrates
exposed to dissolved PAHs exhibit sublethal effects such as inhibited embryo and larval
development (Eisler 1987; Neff 1985). Comparisons of the benthic infauna community at
the one location sampled with background Sites, however, show that descriptive statistics
(number of individuals, number of taxa [family level and higher], species diversity [H'],
and species evenness [J]) ﬂof the samples taken at the Abandoned Power Plant location
were in the midrange of those observed at the Reference locations. These comparisons
suggest that the infaunal community at this location is within the normal range of
variability. ‘

TQ analysis suggests no potential for adverse effects in the green sea turtle. Tissue data
for the algae (Dictyota acutiloba) were used for exposure calculations wherever possible.
Although PCBs, pesticides, metals, and PAHs were detected in the tissues, no adverse
effects to turtles were indicated by the TQ analysis.

Analysis of risk to monk seals benefited from the availability of TRVs, benthic
invertebrate, and fish tissue data. Although the two marine invertebrates sampled are not
necessarily monk seal food items, they were used as surrogates to establish the possibility
for CPEC bioaccumulation in this important food source. TQs indicate that monk seals
could be at high risk from manganese. Environmental concentrations of all metals onsite
are total concentrations, not soluble concentrations; therefore, the risk to marine species
via direct uptake of these metals may be lower than suggested by the TQ analysis. A
possible food source for seals, the tang Acanthurus triostegus, had measurable levels of
inorganic and organic CPECs in their tissues. Some CPECs in tissues and sediments had
higher concentrations at reference locations than at the Site, suggesting the possibility of
atoll-wide distribution for some contaminants and the possibility that Site related CPECs
are not the only sources of risk to mobile marine species such as the monk seal.

13.6.5 Uncertainty Analysis

All uncertainties discussed in Section 4.3.3.3 apply to this Site.
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13.6.6 SERA Conclusions

Terrestrial Species . ,
The assessment endpoint for special status bird species is not expected to be met because

of the potential risk to bird species from metals, particularly lead. Lead and copper
concentrations may pose a low risk to the birds, while antimony concentrations probably
pose a lower risk due to the insoluble nature of this metal.

Marine Species
The assessment endpoint for benthic infauna species is not expected to be met because

the potential for risk from Site-related contaminants in sediments and surface waters is
moderate to high. Results of the toxicity test also indicate chronic and potentially acute
effects onsite. The infaunal community did not appear to have any adverse effects at this
time; however, results were inconclusive. The assessment endpoint for special status
marine species is not expected to be met because of the potential for risk from Site-
related contaminants in sediments, surface water, and tissues. A negligible risk to green
sea turtles is indicated by the TQ analysis; however, there is a low to moderate risk to
monk seals from lead and manganese. The source of these elevated metals concentrations
is not clear and there remains the possibility that these are non-Site-related contaminants.

13.7 CONCLUSIONS AND RECOMMENDATIONS

Metals were detected in surface soils surrounding this Site. Based on the results of the
SERA, the detected levels of antimony, copper, and lead appear to present a low risk to .
ground-nesting birds. Since only total metals were analyzed, insufficient data are
available to determine the extent to which metals are bioavailable. There were no
indications of risk to burrowing birds or shorebirds. Results of the SERA indicate a
moderate to high risk to benthic infauna species, and a low to moderate risk to monk
seals, primarily from metals.

PAHs, metals, and PCBs, were detected in ground water beneath the Site and in marine
sediments. Data from PCB wipe sampling. indicate low concentrations of PCBs on
concrete surfaces within the power plant building. Data developed in this SI and SERA
are not adequate to determine the relative contributions of the Abandoned Power Plant,
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possible offsite sources located in the Inner Harbor, and other offsite sources
(atmospheric deposition, etc.) to contaminant loading in the Inner Harbor. The presence
of certain PCB congeners in marine samples, not detected in ground-water samples, may
indicate that the Abandoned Power Plant is not a major source of all detected PCBs. The
possibility exists that the seawater intake pipe may act as a discharge conduit for ground
water into the Inner Harbor, though no data exists to support this possibility.

Moderately high levels of constituents related to fuel hydrocarbons detected in subsurface
soils and ground water are believed to be related to releases of fuels from underground
storage tanks and underground fuel transfer lines located at the Site. Evaluation and
cleanup of these constituents in soils and ground water beneath Site 08 is currently being
implemented as part of the Midway closure process. No further investigation or action is
recommended for fuel hydrocarbons and related constituents.

Currently, all remaining electrical equipment and transformers on Midway are being
tested for PCBs and retrofilled or reinoved, as necessary, as part of the base closure
process. PCB wipe samples collected from interior surfaces of Bldg. 144 were found to
contain a maximum concentration of 0.93 pg/ 100cm’ of Aroclor-1260. The levels of
PCBs detected in wipe samples are not considered high enough to warrant cleanup, or
special handling considerations for building demolition debris. No further action is
recommended regarding the presence of PCBs on the interior surfaces of Bldg. 144.

The SERA indicates that risks associated with metals in surficial soils and marine
sediments exist for both terrestrial and marine wildlife; however, results from sampling,
conducted to date are inconclusive on whether the metals are in a form available to the
wildlife. |

Based upon the data collected during this investigation and on the results of the SERA for
this Site, the following recommendations are made to minimize risk to the extent
technically and economically feasible:

o Further investigation or active remediation (i.e., dredging) of sediments

apparently impacted by metals in the vicinity of seawater intake pipe is not
recommended at this time. We recommend a combined strategy of pollution
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prevention and source control combined with natural attenuation through
biodegradation, chemical degradation, and burial through normal deposition.
The seawater intake pipe should be sealed with grout and closed in order to
eliminate it as a possible ground-water discharge conduit into the Inner
Harbor.

A marine reconnaissance should be conducted to identify debris in the water
adjacent to the Site that could be a potential source of contaminants in the
marine environment. Some of the debris, particularly drums, containers, and
anything that may appear to be a source of contaminants located within 100
feet of the Site, should be removed from the marine environment and disposed
of properly. Debris removal will help clarify actual contaminant sources,
reduce levels of contaminant-trapping particulates, and eliminate features that
attract food items (fish) to the vicinity of the Site.

After the marine debris has been removed a marine monitoring program
should be implemented. As part of the monitoring program, caged bivalves
should be placed around the Inner Harbor to monitor contaminant uptake by
marine invertebrates through time. This monitoring effort will address not
only potential contamination from Site 08, but also from other areas around
the Inner Harbor.

13-25
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Table 13.4-3

HYDRAULIC CONDUCTIVITY ESTIMATES BASED ON SLUG TESTING,
PERMEAMETER TESTING AND PUBLISHED DATA.
SITE 08-November 1994-January 1995

HYDRAULIC
WELL OR WATER TABLE CONDUCTIVITY
SOURCE SAMPLE # ELEVATION DEPTH SAMPLED X
(feet above MLLW) (fbgs) (cm/sec) (ft/day)

SLUG MOSMWO03 0.93 4.84E-01 1,372
TEST , .
PERMEAMETER MO8BS01 2.0 1.1E-04 0.3
TEST
PERMEAMETER MO08BS03 4.0 6.9E-04 - 2.0
TEST
PUBLISHED . CLEAN 1.0E-02 28.3
AVERAGE SANDS
PUBLISHED SILTY 1.0E-03 2.8
AVERAGE SANDS

MAXIMUM 4.84E-01 1,372

MINIMUM 1.1E-04 0.3

AVERAGE

9.92E-02 281




Table 13.4-4

HYDRAULIC CONDUCTIVITY ESTIMATES
BASED ON SLUG TESTING DATA
SAND ISLAND
November 14-16, 1994

WATER TABLE HYDRAULIC
SITE WELL ELEVATION CONDUCTIVITY
: (feet above MLLW) (cm/sec) (ft/day)
Abandoned Power Plant, MOSMWO03 .93 0.48 1,372
Site 08
Runway Landfill, Site 02 M02MWO03 0.85 0.12 349
Superblock, Site SB MSBMW03 1.58 1.13 3,200
Bulky Waste Landfill, Site 01 MOIMWO1 1.09 0.25 718
Area 401, Site 05 - MO5MWO01 1.40 0.60 1,638
MAXIMUM 1.13 3,200
MINIMUM 0.12 349

AVERAGE 0.52 1,455
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Table 13.6-4

Marine Sediment CPEC Selection - Site 08

Environmental TBC Background
MS01S01 MS02801 Concentration Values* Concentration**

Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) CPEC?
Inorganic "
Antimony 1.19E+00 2.33E-01 1.19E+00 2.00E+00 No(6)
Arsenic 8.00E+00 4.60E+00 8.00E+00 8.20E+00 No(6)
Cadmium 1.84E-01 1.56E-01 1.84E-01 1.20E+00 5.84E-02 No(6)
Chromium 1.75E+01 1.75E+01 8.10E+01 No(6)
Copper 2.59E+01 1.54E+01 2.59E+01 3.40E+01 6.96E+00 No(6)
Iron 7.94E+03 4.60E+03 7.94E+03 3.22E+01 No(p)
Lead 4.73E+01 1.05E+01 4.73E+01 4.67E+01 YES
Manganese 3.30E+01 2.60E+01 3.30E+01 YES
Mercury 2.29E-01 2.29E-01 1.50E-01 YES
Nickel 5.72E+00 4.85E+00 5.72E+00 2.09E+01 No(6)
Silver 9.80E-02 9.80E-02 - 1.00E+00 No(6)
Thallium 4.00E-02 4.00E-02 1.90E-02 YES
Tin 1.96E+00 8.66E-01 1.96E+00 3.55E-02 YES
Zinc 4.06E+01 2.72E+01 4.06E+01 1.50E+02
Organic = e
2,4-DDD 2.90E-04 2.90E-04 2.00E-03 No(6)
2.4-DDT 3.60E-04 3.60E-04 1.58E-03 No(6)
4,4-DDD 1.50E-04 1.50E-04 2.00E-03 No(6)
4,4-DDE 2.80E-04 1.80E-04 2.80E-04 2.20E-03 No(6)
Acenaphthene 6.40E-02 6.40E-02 1.60E-02 YES
Acenaphthylene 3.60E-03 1.50E-03 3.60E-03 4.40E-02 No(6)
alpha-BHC 1.00E-03 1.00E-03 YES
Anthracene 1.00E-01 2.30E-03 1.00E-01 8.53E-02 YES
Benzo(a)anthracene 3.00E-01 6.10E-03 3.00E-01 2.61E-01 YES
Benzo(a)pyrene 1.60E-01 2.40E-02 1.60E-01 4.30E-01 No(6)
Benzo(b)fluoranthene 4.30E-01 4.00E-02 4.30E-01 1.70E+00 No(6)
Benzo(e)pyrene 2.00E-02 2.00E-02 1.70E+00 No(6)
Benzo(g,h,i)perylene 2.80E-02 2.80E-02 1.70E+00 No(6)
Benzo(k)fluoranthene 1.40E-01 1.50E-02 1.40E-01 1.70E+00 No(6)
Biphenyl 3.40E-03 3.40E-03 5.52E-01 No(6)
Chrysene 3.00E-01 7.70E-03 3.00E-01 3.84E-01 No(6)
Chrysenes, Cl-alky 4.70E-02 1.30E-02 4.70E-02 3.84E-01 No(6)
Chrysenes, C2-alky 1.00E-02 1.00E-02 3.84E-01 No(6)
Chrysenes, C3-alky 9.50E-03 9.50E-03 . 3.84E-01 No(6)
Chrysenes, C4-alky 6.30E-03 6.30E-03 3.84E-01 No(6)
Dibenzo(a,h)anthracene 5.30E-03 6.70E-03 6.70E-03 6.34E-02 No(6)
Fluoranthene 6.80E-01 4.90E-03 6.80E-01 6.00E-01' YES
Fluoranth+Pyr, Cl-alky 7.50E-03 7.50E-03- 6.00E-01 No(6)
Fluoranth+Pyr, C2-alky 3.60E-02 8.60E-03 3.60E-02 6.00E-01 No(6)
Fluoranth+Pyr, C3-alky 1.60E-03 8.60E-03 8.60E-03 6.00E-01 No(6)
Fluorene 5.80E-02 5.80E-02 1.90E-02 YES
Fluorenes, Cl-alky 7.80E-03 7.80E-03 1.90E-02 No(6)
gamma-BHC (Lindane) 1.20E-04 1.20E-04 YES
Indeno(1,2,3-cd)pyrene 3.00E-02 3.00E-02 1.70E+00 No(6)
Mirex 1.30E-04 1.30E-05 1.30E-04 YES
Naphthalene 2.10E-02 5.30E-04 2.10E-02 1.60E-01 No(6)
Naphthalenes, C1-alky 3.30E-04 3.30E-04 1.60E-01 No(6)
PCB-8 1.20E-04 1.20E-04 YES
PCB-28 1.60E-04 2.40E-04 2.40E-04 YES
PCB-44 1.90E-05 1.90E-05 YES
PCB-52 1.30E-04 1.20E-04 1.30E-04 YES
PCB-77 4.40E-04 4.40E-04 YES
PCB-101 7.00E-04 3.80E-04 7.00E-04 YES
PCB-105 1.20E-04 1.20E-04 YES
PCB-118 7.20E-04 2.70E-04 7.20E-04 YES




Table 13.6-4

Marine Sediment CPEC Selection - Site 08

Environmental TBC Background
MS01801 MS02S01 Concentration Values* Concentration**

Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) CPEC?
PCB-128 1.90E-04 1.90E-04 YES
PCB-138 2.40E-03 1.30E-03 2.40E-03 YES
PCB-153 7.00E-03 2.10E-03 7.00E-03 YES
PCB-170 1.90E-03 7.90E-04 1.90E-03 YES
PCB-180 6.20E-03 1.90E-03 6.20E-03 YES
PCB-187 4.50E-03 1.30E-03 4.50E-03 YES
PCB-195 1.30E-03 2.10E-04 1.30E-03 YES
PCB-206 1.10E-03 3.80E-04 1.10E-03 YES
PCB-209 1.50E-02 3.00E-03 1.50E-02 YES
Perylene 5.70E-03 5.70E-03 1.70E+00 No(6)
Phenanthrene 4.40E-01 1.70E-03 4.40E-01 2.40E-01 YES
Phenanth+Anthra., C1-alky 3.30E-02 2.00E-04 3.30E-02 2.40E-01 No(6)
Phenanth+Anthra., C2-alky 1.10E-02 1.60E-04 1.10E-02 2.40E-01 No(6)
Photomirex 6.00E-05 1.60E-05 6.00E-05 YES
Pyrene 6.00E-01 6.40E-03 6.00E-01 6.65E-01 No(6)

*TBC values used for sediments are the ER-L values from Long and Morgan (1992 and 1994). Values for PAHs were used for

~ alkyl substitued PAHS as well.

**Mean value of marine sediment samples taken at Midway Atoll.

CPEC SELECTION CODE
YES: selected as CPEC
No(1): common laboratory contaminant
No(2): frequency of detection <= 5%
No(3): essential nutrient
No(4): water/soil chemistry

No(5):
No(6):
No(7):
No(p):

environmental concentration < 2x background concentration
EC < ARAR/TBC value
not persistent, soluble, or mobile
professional judgement



Table 13.6-5

Seawater CPEC Selection - Site 08

Background

Environmental ARAR
Concentration Value Concentration**

Analyte . (mg/L) (mg/L) (mg/L) CPEC?
Inorganic . . . -
Aluminum 2.30E-03 2.60E-01 No(6)
Antimony 5.71E-04 1.60E+00 4.58E-01 No(5)
Arsenic 2.61E-03 3.60E-02 1.29E+00 No(5)
Chromium 3.70E-03 5.00E-02 No(6)
Copper 3.24E-04 2.90E-03 No(6)
Iron 5.90E-02 1.00E+00 No(6)
Lead 3.84E-04 5.60E-03 No(6)
Manganese 9.55E-04 1.10E-02 4.63E-01 No(5)
Thallium o 7.10E-05 4.00E-02 1.51E-01 No(5)
Tin 7.75E-04 ' 1.81E-01 No(5)
Organic %h" S o o iﬂi s .
Acenaphthene 1.00E-04 7.10E-01
Acenaphthylene 3.70E-06
Anthracene 3.70E-05
Benzo(a)anthracene 5.90E-05 2.70E-06
Benzo(a)pyrene 6.80E-06 1.30E-06
Benzo(b)fluoranthene 1.90E-05
Benzo(e)pyrene 7.60E-06
Benzo(g,h,i)perylene 7.90E-07
Benzo(k)fluoranthene 4.60E-06
Biphenyl 1.30E-06
Chrysene 3.30E-05
Chrysenes, Cl-alky 8.50E-06
Dibenzothiophene 2.60E-05
Dibenzothiophenes, C1-alky 5.10E-05
Dibenzothiophenes, C2-alky 5.50E-05
Fluoranthene 1.20E-03 1.60E-02
Fluoranthenes+Pyrenes, Cl-alkyl-sub 1.90E-04 1.60E-02
Fluoranthenes+Pyrenes, C2-alkyl-sub 3.60E-05 1.60E-02
Fluoranthenes+Pyrenes, C3-alkyl-sub 3.90E-06 1.60E-02
Fluorene 6.80E-06
Fluorenes, C1-alky 1.60E-04
Fluorenes, C2-alky 1.10E-04
Fluorenes, C3-alky 3.70E-05
Indeno(1,2,3-cd)pyrene - 8.90E-07
Perylene 1.00E-06
Phenanthrene 6.80E-06 4.30E-04
Phenanthrenes+Anthra., C2-alkyl-sub 4.50E-05 4.30E-04
Phenanthrenes+Anthra., C3-alkyl-sub 2.20E-05 4.30E-04
Phenanthrenes+Anthra., C4-alkyl-sub 3.80E-05 4.30E-04
Pyrene 9.30E-04

*The lowest marine chronic value from the NAWQC and HWQC was used when available, then freshwater
chronic and freshwater and marine acute values were used if no chronic numbers were listed.
**Mean value of seawater samples taken at Midway Atoll.

CPEC SELECTION CODE
YES: selected as CPEC

No(1): common lab contaminant No(5): environmental concen. < 2x background concen.
No(2): frequency of detection <= 5% No(6): EC < ARAR/TBC value
No(3): essential nutrient ' No(7): not persistent, soluble, or mobile

No(4): water/soil chemistry No(p): professional judgement



Table 13.6-6
CPEC Environmental Concentrations in all Abiotic Media - Site 08

EC (mg/kg) EC (mg/kg) EC (mg/L) EC (mg/kg) | EC(mglL)
Analyte Surface Soil Subsurface Soil Groundwater Sediment Seawater
Inorganic '
Antimony 6.32E+01
Arsenic 2.39E+02
Cadmium 7.78E+00
Chromium 1.10E+02
Cobalt 1.44E+01
Copper 1.72E+04
Lead 2.79E+03 7.89E-03 4.73E+01
Manganese 6.56E-01 3.30E+01
Mercury 3.40E+00 2.29E-01
Nickel 1.26E-02
Thallium 1.04E-01 4.00E-02
Tin 6.36E+01 3.14E-04 1.96E+00
Zinc 2.69E+03
Organic .

(Meta+Para)-Xylene

1,2-Dichloroethene(total) 6.00E-03

2,4'-DDT 5.10E-06

4,4'-DDE 2.00E-02

4,4-DDT 5.70E-02 1.70E-06

Acenaphthene 6.40E-02

Acenaphthylene 3.70E-06

alpha-BHC 1.00E-03

Anthracene 8.00E-05 1.00E-01 3.70E-05

Aroclor-1260 4.40E-01

Benzo(a)anthracene 7.40E-06 3.00E-01 5.90E-05

Benzo(a)pyrene 3.50E-06 6.80E-06

Benzo(b)fluoranthene 7.00E-06 1.90E-05

Benzo(e)pyrene 4.00E-06 7.60E-06

Benzo(g,h,i)perylene 1.70E-06 7.90E-07

Benzo(k)fluoranthene 2.20E-06 4.60E-06

Biphenyl 1.40E-03 1.30E-06

Carbazole 2.70E-01

Chrysene 9.10E-06 3.30E-05

Chrysenes, Cl-alky 4.00E-06 8.50E-06

Chrysenes, C2-alky 2.80E-06

Dibenzofuran 2.00E-02

Dibenzothiophene ~ 9.10E-04 2.60E-05

Dibenzothiophenes, C1-alky 1.00E-03 5.10E-05

Dibenzothiophenes, C2-alky 6.10E-04 5.50E-05

Dibenzothiophenes, C3-alky 2.50E-04

Dieldrin 4.90E-06

Fluoranthene 6.80E-01

Fluorene 1.80E-03 5.80E-02 6.80E-06

Fluorenes, C1-alky 1.70E-03 1.60E-04

Fluorenes, C2-alky 8.60E-04 1.10E-04

Fluorenes, C3-alky 2.80E-04 3.70E-05

Hexachlorobenzene 6.10E-05

Indeno(1,2,3-cd)pyrene 2.20E-06 8.90E-07
1.20E-04

gamma-BHC (Lindane)
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Table 13.6-6
CPEC Environmental Concentrations in all Abiotic Media - Site 08

EC (mg/kg) EC (mg/kg) EC (mg/L) EC (mg/kg) | EC (mg/L)
Analyte Surface Soil Subsurface Soil Groundwater Sediment Seawater
"Mirex 8.16E-04 1.30E-04
Oxychlorostyrene 1.20E-04
PCB-8 1.20E-04
PCB-28 2.40E-04
PCB-44 5.80E-06 " 1.90E-05 n
PCB-52 1.30E-04
PCB-66 4.50E-06
PCB-77 ~ 4.40E-04
PCB-101 7.00E-04
PCB-105 1.20E-04
PCB-118 3.60E-05 7.20E-04
PCB-126 1.00E-07
PCB-128 ' 1.90E-04
PCB-138 2.70E-06 2.40E-03
PCB-153 7.00E-03
PCB-170 4.30E-07 1.90E-03
PCB-180 6.20E-03
PCB-187 4.50E-03
PCB-195 1.80E-07 1.30E-03
PCB-206 6.40E-07 1.10E-03
PCB-209 5.70E-07 1.50E-02
. Perylene , 8.20E-07 1.00E-06
Phenanthrene 1.30E-03 4.40E-01
Phenanth+Anthra., Cl-alky 9.10E-04
Photomirex 1.11E-03 : 6.00E-05
Pyrene 6.20E-05 9.30E-04
trans-Nonachlor 7.30E-04

Blanks indicate that the analyte was not chosen as a CPEC for that medium -
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Table 13.6-8
Marine Tissue Chemical Analysis Resulits - Site 08

bivalve sea urchin
Chama iostoma Echinometra mathaei
Site Background Site Site Background Site
Concentration | Concentration Exceeds Concentration | Concentration Exceeds
Analyte (mg/kg) (mg/kg) Background? (mg/kg) (mg/kg) Background?

Inorganic .
Aluminum ND ND no ND ND - © no
Antimony 1.90E-01 1.90E-01 no 1.90E-01 1.90E-0 no
Arsenic . 8.40E+01 4.87E+01 yes 3.48E+00 3.20E+00 yes
Cadmium 2.98E+00 1.94E+01 no 2.12E-01 8.89E-01 no
Chromium 7.27E+00 7.44E+00 no 5.80E-01 1.86E-01 yes
Copper 2.16E+01 6.63E+00 yes 6.80E+00 5.90E+00 yes
Iron 4.44E+03 3.43E+01 yes 2.86E+02 1.47E+01 yes
Lead 8.26E+00 1.02E-01 yes 2.35E+00. 1.24E-01 yes
Manganese . 4.13E+01 1.08E+00 yes 6.09E+00 1.40E+00 yes
Mercury 9.80E-01 - 3.25E-01 yes 3.60E-02 2.80E-02 yes
Nickel 1.40E+01 1.61E+01 no 1.38E+00 2.55E+00 no
Selenium 2.13E+00 2.60E+00 no 1.20E+00 1.40E+00 no
Silicon ) 1.40E+03 9.20E+02 yes 1.09E+04 7.40E+03 yes
Silver 2.20E-01 2.78E+00 no ND ND no
Thallium 4.00E-02 4.00E-02 no 4.00E-02 4.00E-02 no
Tin 3.86E-01 1.68E-01 2.00E-01 2.18E-01 no
Zinc 2.99E+02 2.47E+02 6.70E+00 2.90E+00

Organic . " . ‘

1,2,4-trichlorobenzene 2.40E-03 2.90E-03 no 5.40E-04 4.90E-04 yes
1,3,5-trichlorobenzene 2.00E-03 2.50E-03 no 4.70E-04 4.20E-04 yes
2,4'-DDD 1.20E-03 6.80E-04 yes 9.50E-04 3.10E-04 yes
2,4'-DDE 4.90E-04 6.10E-04 no 1.10E-04 1.00E-04 yes
2,4-DDT 3.20E-04 3.90E-04 no 7.20E-05 6.60E-05 yes
2,4-dinitrophenol 4.40E+01 5.50E+01 ) no 1.00E+01 9.20E+00 yes
4,4-DDD 1.30E-03 1.70E-03 no 3.00E-04 2.80E-04 yes
4,4-DDE 1.00E-03 2.60E-03 no 7.90E-04 4.40E-04 yes
4,4-DDT 4.80E-04 6.00E-04 no 1.10E-04 1.00E-04 yes
Acenaphthene 1.40E-03 1.80E-03 no 6.60E-04 3.00E-04 yes
Acenaphthylene 1.80E-03 . 2.20E-03 no 4.20E-04 3.70E-04 yes
aldrin 8.90E-04 1.10E-03 no 2.00E-04 1.90E-04 yes
alpha-BHC 3.00E-04 3.80E-04 no 3.40E-04 6.40E-05 yes
alpha-chlordane 490E-04 | 6.10E-04 no 1.10E-04 1.00E-04 yes
Anthracene 9.80E-03 1.70E-03 yes 7.70E-04 2.90E-04 yes
Benzo(a)anthracene 7.50E-03 3.10E-03 yes - 1.10E-03 3.80E-04 yes
Benzo(a)pyrene 3.60E-03 4.70E-03 no 8.60E-04 7.80E-04 yes
Benzo(b)fluoranthene 4.70E-02 5.50E-03 yes 1.80E-03 1.70E-04 yes
Benzo(e)pyrene 1.80E-02 5.50E-03 yes 1.60E-03 9.30E-04 yes
Benzo(g,h,i)perylene 1.10E-02 6.70E-03 yes 1.30E-03 1.10E-03 yes
Benzo(k)fluoranthene 1.90E-02 " 5.50E-03 yes 5.80E-04 4.50E-05 yes
beta-BHC 2.40E-04 3.00E-04 no 5.60E-05 5.10E-05 yes
Biphenyl 2.30E-03 1.10E-03 yes 3.60E-04 3.20E-04 yes
Chrysene 1.40E-02 4.40E-03 yes 1.70E-03 1.50E-04 yes:
Chrysenes, Cl-alky 7.00E-03 4.40E-03 yes 8.10E-04 7.40E-04 yes
. Chrysenes, C2-alky 5.50E-03 4.40E-03 ©yes 8.10E-04 7.40E-04 yes
Chrysenes, C3-alky 5.00E-03 4.40E-03 yes 8.10E-04 7.40E-04 yes
Chrysenes, C4-alky 2.70E-03 4.40E-03 no 8.10E-04 7.40E-04 yes
Dibenzo(a,h)anthracene 2.20E-03 7.30E-03 no 2.00E-04 1.20E-03 no
Dibenzothiophene 2.70E-03 1.50E-03 yes 2.70E-04 2.50E-04 yes
Dibenzothiophenes, Cl1-alky 6.90E-03 1.50E-03 yes 2.70E-04 2.50E-04 . yes
Dibenzothiophenes, C2-alky 2.00E-02 1.50E-03 yes 2.70E-04 2.50E-04 yes
Dibenzothiophenes, C3-alky 2.90E-02 1.50E-03 yes 2.70E-04 2.50E-04 yes
dieldrin  3.20E-04 4.00E-04 no 7.40E-05 6.80E-05 yes
endosulfan sulfate 6.50E-04 8.10E-04 no 1.50E-04 1.40E-04 yes
endrin 1.80E-04 2.20E-04 no 4.10E-05 3.80E-05 yes
endrin ketone 4.50E-04 5.60E-04 no 1.00E-04 9.30E-05 yes -
Fluoranth+Pyr, C1-alky 2.80E-02 4.40E-03 yes 8.10E-04 7.40E-04 yes
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Table 13.6-8

bivalve sea urchin
Chama iostoma Echinometra mathaei
Site Background Site Site Background Site
) Concentration { Concentration Exceeds Concentration | Concentration Exceeds
Analyte (mg/kg) (mg/kg) Background? (mg/kg) (mg/kg) Background?

Fluoranth+Pyr, C2-alky 1.20E-02 4.40E-03 yes 8.10E-04 7.40E-04 yes
Fluoranth+Pyr, C3-alky 1.10E-02 4.40E-03 yes 8.10E-04 7.40E-04 yes
Fluoranthene 9.60E-02 4.40E-03 yes 9.00E-03 3.60E-04 yes
Fluorene 5.60E-03 2.70E-03 yes 5.80E-04 4.50E-04 yes
Fluorenes, Cl-alky 2.10E-03 2.70E-03 no 4.90E-04 4.50E-04 yes
Fluorenes, C2-alky 2.10E-03 2.70E-03 no 4.90E-04 4.50E-04 yes
Fluorenes, C3-alky 2.10E-03 2.70E-03 no 4.90E-04 4.50E-04 yes
gamma-BHC (Lindane) 2.50E-04 3.10E-04 no 5.80E-05 5.20E-05 yes
gamma-chlordane 8.80E-04 1.10E-03 no 2.00E-04 1.80E-04 yes
Hexachlorobenzene 2.00E-04 3.40E-04 no 9.20E-05 4.20E-05 yes
Indeno(1,2,3-cd)pyrene 1.90E-02 8.00E-03 yes 1.10E-03 7.50E-05 yes
methoxychlor 3.80E-04 4.70E-04 no 1.80E-04 7.90E-05 yes
mirex 3.10E-04 1.90E-04 yes 1.40E-05 6.40E-05 no
Naphthalene 3.80E-03 4.70E-03 no 3.00E-03 1.80E-03 yes
Naphthalenes, C1-alky 7.10E-03 5.30E-03 yes 8.60E-04 7.80E-04 yes
Naphthalenes, C2-alky 1.30E-02 3.90E-03 yes 1.50E-03 7.80E-04 yes
Naphthalenes, C3-alky 2.60E-02 4.70E-03 yes 8.60E-04 7.80E-04 yes
Naphthalenes, C4-alky 3.60E-02 4.70E-03 yes 8.60E-04 7.80E-04 yes
oxychlordane 3.00E-04 3.70E-04 no 6.80E-05 6.20E-05 yes
Oxychlorostyrene 1.60E-04 2.00E-04 no 3.70E-05 3.30E-05 yes
PCB-8 ~ 2.20E-04 2.70E-04 no 9.30E-05 4.60E-05 yes
PCB-18 2.80E-04 3.60E-04 no 6.50E-05 6.00E-05 yes
PCB-28 2.70E-04 1.20E-02 no 6.30E-05 5.70E-05 yes
PCB-44 2.30E-04 2.90E-04 no 5.30E-05 4.80E-05 yes
PCB-52 5.00E-04 6.20E-04 no 4.50E-04 1.00E-04 yes
PCB-66 3.80E-04 4.80E-04 no 8.80E-05 8.00E-05 yes
PCB-77 5.10E-04 6.40E-04 no 1.20E-04 1.10E-04 yes
PCB-101 1.80E-03 1.50E-03 yes 1.40E-03 2.50E-04 yes
PCB-105 "~ 2.60E-03 3.50E-04 yes 7.00E-04 1.40E-04 yes
PCB-118 " 1.50E-03 1.70E-03 no 1.20E-03 2.90E-04 yes
PCB-126 4.20E-04 5.20E-04 no 9.60E-05 8.70E-05 yes
PCB-128 6.70E-04 8.40E-04 no 3.40E-04 1.40E-04 yes
PCB-138 7.20E-03 1.90E-03 yes 4.40E-03 7.30E-05 yes
PCB-153 1.30E-02 2.70E-03 yes 6.00E-03 4.50E-04 yes
PCB-170 2.30E-03 4.10E-04 yes 2.50E-04 6.90E-05 yes
PCB-180 6.00E-03 8.70E-04 yes 6.80E-04 4.40E-05 yes
PCB-187 6.40E-03 1.20E-03 yes 4.10E-03 2.00E-04 yes
PCB-195 3.30E-04 8.10E-05 yes 8.50E-05 9.90E-05 no
PCB-206 5.90E-04 2.30E-04 yes 7.40E-05 2.90E-05 yes
PCB-209 2.20E-03 2.20E-04 yes 4.10E-04 4.60E-05 yes
“Perylene 7.90E-04 4.30E-03 _ no 8.00E-04 7.30E-04 yes
Phenan+Anthra, C1-alky 1.50E-02 1.40E-03 yes 2.60E-04 2.30E-04 yes
Phenan+Anthra, C2-alky 2.30E-02 1.40E-03 yes 2.60E-04 2.30E-04 yes
Phenan+Anthra, C3-alky 1.70E-02 1.40E-03 yes 2.60E-04 2.30E-04 yes
Phenan+Anthra, C4-alky 1.90E-02 1.40E-03 yes 2.60E-04 2.30E-04 yes
Phenanthrene 1.60E-02 2.70E-03 yes 1.30E-03 2.30E-04 yes
photomirex 4.60E-04 5.70E-04 no 1.00E-04 9.60E-05 yes
Pyrene - 6.20E-02 3.50E-03 yes 2.90E-03 3.10E-04 yes
trans-nonachlor 4.60E-04 5.70E-04 no 1.00E-04 9.60E-05 yes

ND = not detected
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fish alga

Acanthurus triostegus Dictyota acutiloba
Site Background Site Mean Site Background Site
Concentration | Concentration Exceeds Concentration* | Concentration Exceeds
Analyte (mg/kg) Background? (mg/kg) Background?

Inorganic . . -
Aluminum . ND ND no 7.37E+02 yes
Antimony 1.90E-01 1.90E-01 no 5.67E-01 1.90E-01 yes
Arsenic 7.21E+00 2.39E+00 yes 2.14E+01 1.39E+01 yes
Cadmium 8.10E-02 1.66E+00 no G.93E-02 4.81E-01 no
Chromium 1.96E+00 9.36E-01 yes 1.07E+01 3.36E+00 yes
Copper 1.56E+01 3.18E+00 yes 1.66E+01 8.60E+00 yes
Iron 1.42E+02 8.11E+01 yes 4.21E+03 7.57E+01 yes
Lead 1.76E+00 1.83E-01 yes 1.67E+01 7.74E-01 yes
Manganese 1.90E+00 1.40E+00 yes 3.43E+01 5.06E+00 yes
Mercury 9.20E-02 5.90E-02 yes 1.34E-01 3.40E-02 yes
Nickel 2.92E+00 1.01E+00 yes 6.21E+00 3.80E+00 yes
Selenium 9.30E-01 9.30E-01 no 1.20E+00 1.40E+00 no
Silicon 1.70E+03 1.50E+03 yes 7.55E+03 3.70E+03 yes
Silver 2.20E-01 2.20E-01 no ND ND no
Thallium 4.00E-02 4.27E-02 no 4.00E-02 4.00E-02 no
Tin ’ 8.80E-01 4.30E-02 1.20E+00 1.17E+00
Zinc " 6.22E+01 3.65E+01 3.12E+01 4.50E+00
Organic ' . 0
1,2,4-trichlorobenzene 3.90E-03 3.40E-03 yes 4.00E-03 4.80E-03 no
1,3,5-trichlorobenzene ) 3.40E-03 2.90E-03 yes 3.40E-03 4.20E-03 no
2,4'-DDD 9.00E-04 7.70E-04 yes 4.55E-03 5.60E-04 yes
2,4'-DDE 8.20E-04 7.00E-04 yes 4.15E-04 5.10E-04 no
2,4'-DDT 2.70E-03 4.50E-04 yes 2.65E-04 3.20E-04 no
2,4-dinitrophenol 7.30E+01 6.30E+01 yes 7.45E+01 9.10E+01 no
4,4'-DDD 7.40E-03 1.90E-03 yes 1.00E-03 1.40E-03 no
4,4'-DDE 4.00E-03 3.00E-03 yes 5.10E-04 2.20E-03 no
4,4-DDT 8.00E-04 6.80E-04 yes 4.05E-04 4.90E-04 no
Acenaphthene 2.30E-02 4.90E-03 yes 2.45E-03 5.80E-03 no
Acenaphthylene 2.90E-03 2.50E-03 yes 4.65E-03 3.60E-03 yes
aldrin 1.50E-03 1.30E-03 yes 7.50E-04 9.10E-04 no
alpha-BHC 1.50E-03 6.80E-04 yes 2.55E-03 420E-03 . no
alpha-chlordane 8.20E-04 7.00E-04 yes 4.15E-04 5.10E-04 no
Anthracene 3.30E-03 2.00E-03 yes 1.25E-02 2.90E-03 yes
Benzo(a)anthracene 8.60E-04 3.60E-03 no 6.95E-03 5.20E-03 yes
Benzo(a)pyrene 3.40E-04 5.30E-03 no 9.10E-03 7.70E-03 - yes
Benzo(b)fluoranthene 1.90E-03 6.20E-03 no 5.10E-02 9.00E-03 yes
Benzo(e)pyrene 1.20E-03 6.30E-03 no 2.05E-02 9.10E-03 yes
Benzo(g,h,i)perylene 8.90E-03 7.60E-03 yes 2.90E-02 1.10E-02 yes
Benzo(k)fluoranthene 7.30E-04 6.30E-03 no 1.45E-02 9.10E-03 yes
beta-BHC 4.00E-04 3.50E-04 yes 1.12E-03 2.50E-04 yes
Biphenyl 1.10E-03 1.30E-03 no 1.70E-03 1.90E-03 no
Chrysene 5.90E-03 5.00E-03 yes 1.70E-02 7.30E-03 yes
Chrysenes, C1-alky 5.90E-03 5.00E-03 yes 6.85E-03 7.30E-03 no
Chrysenes, C2-alky 5.90E-03 5.00E-03 yes 6.00E-03 7.30E-03 no
Chrysenes, C3-alky 5.90E-03 5.00E-03 yes 6.00E-03 7.30E-03 no
Chrysenes, C4-alky - 5.90E-03 5.00E-03 yes 6.00E-03 7.30E-03 no
Dibenzo(a,h)anthracene 9.80E-03 8.40E-03 yes 4.85E-03 1.20E-02 no
Dibenzothiophene 1.30E-03 1.70E-03 no 2.00E-03 2.40E-03 no
Dibenzothiophenes, C1-alky 2.00E-03 1.70E-03 ©yes 2.00E-03 2.40E-03 no
Dibenzothiophenes, C2-alky 2.00E-03 1.70E-03 yes 2.00E-03 2.40E-03 no
Dibenzothiophenes, C3-alky 2.00E-03 1.70E-03 yes 2.00E-03 2.40E-03 no
dieldrin 1.60E-03 4.60E-04 | yes 2.75E-04 . 3.30E-04 no
endosulfan sulfate 1.10E-03 9.30E-04 yes 5.50E-04 3.10E-03 no
endrin 3.00E-04 2.60E-04 yes 1.55E-04 1.90E-04 no
endrin ketone 7.40E-04 5.20E-03 no 3.80E-04 4.50E-03 no
Fluoranth+Pyr, Cl-alky 5.90E-03 5.00E-03 yes 1.02E-02 7.30E-03 yes
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Table 13.6-8

fish alga
Acanthurus triostegus Dictyota acutiloba
Site Background Site Mean Site Background Site
Concentration | Concentration Exceeds Concentration* | Concentration Exceeds
Analyte (mg/kg) (mg/kg) Background? (mg/kg) (mg/kg) Background?

Fluoranth+Pyr, C2-alky 5.90E-03 5.00E-03 yes 6.00E-03 7.30E-03 no
Fluoranth+Pyr, C3-alky 5.90E-03 5.00E-03 yes 6.00E-03 7.30E-03 no
Fluoranthene 1.30E-02 2.80E-04 yes 1.39E-02 7.30E-03 yes
Fluorene 1.00E-02 3.00E-03 yes 3.65E-03 4.40E-03 no
Fluorenes, Cl-alky 3.60E-03 3.00E-03 yes 3.65E-03 4.40E-03 no
Fluorenes, C2-alky 3.60E-03 3.00E-03 yes 3.65E-03 4.40E-03 no
Fluorenes, C3-alky 3.60E-03 3.00E-03 yes  3.65E-03 4.40E-03 no
gamma-BHC (Lindane) 4.20E-04 3.60E-04 yes 3.50E-04 2.60E-04 yes
gamma-chlordane 1.40E-03 1.20E-03 yes 1.70E-03 9.00E-04 yes
Hexachlorobenzene 4.40E-04 4.90E-04 no 1.70E-04 2.10E-04 no
Indeno(1,2,3-cd)pyrene 1.10E-03 9.10E-03 no 3.60E-02 1.30E-02 yes
methoxychlor 6.30E-04 5.40E-04 yes 1.02E-04 3.90E-04 no
mirex 3.40E-04 8.60E-04 no 1.57E-03 6.10E-04 yes
Naphthalene - 6.20E-03 5.30E-03 yes 7.90E-03 2.40E-03 yes
Naphthalenes, C1-alky 7.40E-03 5.30E-03 yes 3.10E-03 7.70E-03 no
Naphthalenes, C2-alky 1.60E-02 5.30E-03 yes 6.35E-03 7.70E-03 no
Naphthalenes, C3-alky 6.20E-03 5.30E-03 yes 6.35E-03 7.70E-03 no
Naphthalenes, C4-alky 6.20E-03 5.30E-03 yes 6.35E-03 7.70E-03 no
oxychlordane 4.90E-04 4.20E-04 yes 2.50E-04 3.10E-04 no
Oxychlorostyrene 2.60E-04 2.30E-04 yes 1.35E-04 1.60E-04 no
PCB-8 1.00E-03 3.10E-04 yes 1.85E-04 2.30E-04 no
PCB-18 4.70E-04 4.00E-04 yes 2.35E-03 5.10E-03 no
PCB-28 9.40E-04 3.90E-04 yes 2.35E-04 2.80E-04 no
PCB-44 3.80E-04 3.30E-04 yes 1.95E-04 2.40E-04 no
PCB-52 2.50E-03 3.70E-03 ‘' no 1.45E-02 5.10E-04 yes
PCB-66 6.40E-04 5.50E-04 yes 3.25E-04 4.00E-04 no
PCB-77 8.50E-04 7.30E-04 yes 4.30E-04 5.30E-04 no
PCB-101 5.20E-03 1.70E-03 yes 1.43E-03 1.20E-03 yes
PCB-105 3.00E-03 4.00E-04 yes 2.35E-04 2.90E-04 no
PCB-118 ™ 1.70E-02 1.90E-03 yes 7.00E-04 1.40E-03 no
PCB-126 6.90E-04 5.90E-04 yes 3.50E-04 4.30E-04 no
PCB-128 3.80E-03 9.60E-04 yes 4.90E-04 6.90E-04 no
PCB-138 3.80E-02 3.80E-03 yes 6.65E-03 2.80E-03 yes
PCB-153 1.20E-01 1.20E-03 yes 8.20E-03 2.20E-03 yes
PCB-170 2.70E-02 1.70E-04 yes 2.05E-03 6.80E-04 yes
PCB-180 6.50E-02 9.60E-04 yes 5.70E-03 1.30E-03 yes
PCB-187 4.20E-02 8.00E-04 yes 1.15E-02 1.00E-03 yes
PCB-195 4.60E-03 6.80E-04 yes 1.15E-03 4.90E-04 yes
PCB-206 8.10E-03 5.60E-04 yes 2.30E-03 4.00E-04 yes
PCB-209 2.00E-02 3.10E-04 yes 1.11E-02 2.20E-04 yes
Perylene 5.80E-03 5.00E-03 yes 2.35E-03 7.20E-03 no
Phenan+Anthra, C1-alky 1.90E-03 1.60E-03 yes 1.90E-03 2.30E-03 no
Phenan+Anthra, C2-alky 1.90E-03 1.60E-03 yes 1.90E-03 2.30E-03 no
Phenan+Anthra, C3-alky 1.90E-03 1.60E-03 yes 1.90E-03 2.30E-03 no
Phenan+Anthra, C4-alky 1.90E-03 1.60E-03 yes 1.90E-03 2.30E-03 no
Phenanthrene 1.60E-02 7.20E-03 yes 4.85E-03 2.30E-03 yes
photomirex 7.60E-04 6.50E-04 yes 3.90E-04 4.70E-04 no
Pyrene 3.20E-03 6.50E-04 yes 9.85E-03 5.00E-03 yes
trans-nonachlor 1.70E-03 6.50E-04 yes 7.10E-04 3.70E-03 no

. *mean concentration if two or more data points available, otherwise, one data point reported

ND = not detected
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IS NOT TO BE USED FOR "AS BUILT"

2. HORIZONTAL CONTROL POINT ESTABLISHED BY USNS ON SITE WAS USED AS BASIS
OF DRAWING

3. VERTICAL CONTROL WAS BASED ON BM#1 WITH AN ELEVATION OF 8.52 FEET (MLLW)
4. PLANE COORDINATE SYSTEM FOR SAND AND EASTERN ISLANDS, ES-217,

DRAWING NO.: SUR-6, USNS MIDWAY ISLAND

5. PROJECT NUMBER: 110190136

6. FILE : ..\MIDWAY\SITEINVS\SITE0B\05169520.DWG DATE: 5-16-95
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