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APPENDIX 2
SUMMARY OF NEW FACILITIES REQUIRED AT PEARL HARBOR
Piers B2/3
Equipment/Supporting Items

Bollards, camels, various piping, hoses, and fittings required to connect the CVN to support
services.

Drydock #4

Electrical upgrades, telephone lines.
Utility Upgrades

Shore Power

New substation, install permanent 11.5/4.16 kV substation at B-2/3 area including two primary
(11.5 kV) circuits, underground duct lines and manholes

Steam

Upgrades to existing steam distribution lines
Sanitary Sewer

Upgrades to existing utility

Telephone

Install 100-line trunk cable

Operational Support Area

Parking

Shipyard has approximately 1,200 unused parking spaces located in various lots (D, A, Night
Shift, C, C-annex, H). Shuttle bus transportation is provided during regular working hours.

The CVN would generate a parking requirement of 2,500 parking stalls. An alternative that the
Navy would consider is construction of a parking structure and additional surface parking
spaces.

Laydown Area

Buildings 92, 391, 292, 1577, 1445, and 1683 would be demolished and the area repaved for
laydown space. Building functions would be relocated as part of the shipyard’s internal
consolidation program.

Summary of New Facilities at Pearl Harbor 2-1
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CIA Fence

The current CIA fence will be relocated as part of the shipyard’s internal consolidation
program. The realignment will allow entry and exit of ship’s personnel without traversing

designated CIA boundaries.
Warehouse Space

Buildings 393 and 394 (approximately 200,000 square feet) would meet CVN requirements. No
major refurbishment of the buildings would be required.

Controlled Industrial Facility (CIF)

A 48,000 square foot structure used for the inspection, modification, and repair of radiologically
controlled equipment and components associated with the Naval nuclear propulsion plants
would be constructed. Buildings 4, 4A, 5, 5A, and 8 in the shipyard would be demolished to
make room for the CIF. Existing building functions would be relocated as part of the
shipyard’s internal consolidation program.

2-2 Summary of New Facilities at Pear! Harbor



({

SECTION 6.3

I

MARINE BIOLOGY AND WATER QUALITY ASSESSMENT
OF SELECTED SITES IN PEARL HARBOR



MARINE BIOLOGY AND WATER QUALITY ASSESSMENT
OF SELECTED SITES IN PEARL HARBOR, HAWAII

In Support of

ENVIRONMENTAL IMPACT STATEMENT FOR
AIRCRAFT CARRIER HOMEPORTING WITHIN
PACIFIC FLEET'S UNITED STATES ASSETS

Submitted by:
MARINE RESEARCH CONSULTANTS
4467 Sierra Dr.
Honolulu, HI 96816

To:
BELT COLLINS HAWAII

680 Ala Moana Bivd.
Honoluly, HI 96813

November 11, 1997



1.0 PURPOSE

An Environmental Impact Statement (EIS) is currently in preparation to evaluate the
potential effects of homeporting an aircraft carrier in Pearl Harbor, Oahu, Hawaii. The
iocation of the potential berthing site of the carrier is Piers B2/3 located in East Loch.
These piers are presently part of the Pearl Harbor shipyard and are used for berthing of
transient vessels. In order for the aircraft carrier to safely enter and exit the harbor,
dredging of the Pearl Harbor entrance channel, the turning basin off the eastern side of
Ford Island, and the area off Piers B2/3 to a depth of 50+ feet would be required. in
order to fully address the potential impacts of the proposed action it is necessary to
conduct a field program to evaluate the present marine environmental setting. With
such a baseline of existing conditions, it will be possible to evaluate the potential effects
of the proposed homeporting. The purpose of this report is to present the results of an
assessment of the bottom communities (invertebrates, fish, and marine plants) and
water quality at selected, representative sites.

20. SURVEY TEAM

The survey team was headed by Dr. Steven Dollar of Marine Research Consulaants. Dr.
Dollar was responsible for planning of ail surveys, execution of all fieldwork, and
preparation of all report documents, Drs. Richard Brock and Julie Brock performed
analysis of benthic infauna. All water quality analyses were performed in the laboratory
of Marine Analytical Specialists in Honolulu, HI. Marine Analytical Specialists possesses
all appropriate certifications by the U.S. Environmental Protection Agency (EPA) to
perform the required analyses (EPA Lab certification NO. HI00009).

3.0. WATER QUALITY ASSESSMENT
3.1 METHODS
3.1.1 SAMPLING SITES

Ten sites in the Pearl Harbor entrance channel, off Piers B2/3 and in the turning basin
were selected by Belt Collins for sediment coring to evaluate the effects of dredging.
The sediment coring is being addressed as part of a separate study performed by Belt
Collins under contract with SAIC. In order to maintain consistency between that and
the present study, water quality sampling stations and biotic community assessment
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stations were located at the same ten sites. These sites were located by latitude and
longitude recorded by GPS positioning during sediment sampling (Figure 1).

3.1.2. MONITORING CONSTITUENTS

Chemical composition of marine waters in Pear] Harbor was evaluated by analysis of all
constituents specified by State of Hawaii, Department of Health water quality standards
for embayments (Chapter !!-54-06): total nitrogen (TN), nitrate + nitrite nitrogen
(NO; + NO,), ammonium (NH,”), total phosphorus (TP}, turbidity, chlorophyll a,
dissolved oxygen, temperature, and pH. Several additional constituents were also
measured to characterize water quality: orthophosphate phosphorus (PO,?), dissolved
silica (Si), total suspended solids (TSS), and salinity.

3.1.3. SAMPLING PROTOCOL

Water sampling was conducted twice; once on September 16, 1997 during 2 period of
relatively dry weather, and once on October 9, 1997. The September survey was
conducted following a prolonged period (several weeks) of dry weather, and during a
period of no ship traffic in the harbor. The October survey was conducted
approximately 24 hours after a period of moderate rainfall, and during a period when
ship traffic was transiting the harbor channel. At each survey site 3 samples were
collected; one within the upper 25 cm of the water column, one at the mid-point of the
water column, and one within | m of the Harbor floor (total of 30 samples). Water
samples were collected from a small (7 m) boat using 1.8-liter Niskin oceanographic
sampling bottles. These bottles contain spring-loaded end-caps which are cocked in an
open position allowing free flow-through as the bottle is lowered to the desired
sampling depth. At the desired depth, 2 weighted messenger is released from the
surface which trips the end-caps to close, isolating a volume of water. Following
collection, samples were transferred from the Niskin bottles to triple-rinsed 1-liter
polyethylene bottles and stored on ice until return to the laboratory. /fr-sitv field
measurements included dissolved oxygen and water temperature using a YS| Model 58
field meter with precision of 0.01 milligrams per liter (mg/!) and 0.1°C,, respectively.
Measurements for pH were determined in the field with a Hahn Instruments Model
9025 millivolt meter with a precision of 0.0| pH units.

In addition to discrete water samples, continuous profiles of salinity, temperature, and
turbidity were acquired at each station using a Ocean Sensors Model 100 CTD.
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3.1.4. - LABORATORY ANALYTICAL METHODOLOGY

All water samples were delivered to the laboratory within 4 hours of collection and
were analyzed within 48 hours of delivery. Analysis for inorganic nutrients was
conducted using automated techniques on a Technicon I} autoanalyzer. TN and TP
were analyzed in a similar fashion following oxidative digestion. All nutrient procedures
were performed according to standard methods for seawater analysis (Strickland and
Parsons [968). Turbidity was determined using a Turner Designs laboratory
nephelometer. TSS was determined gravimetrically after filtered samples are dried to

constant weight using a Mettler electrobalance. Salinity was determined using an AGE
Instruments Model 2100 laboratory salinometer with a precision of 0.0001%.. Chl 3 was

measured with a Hach 3000 spectrophotometer.

3.1.5. FIELD AND LABORATORY QUALITY ASSURANCE/QUALITY CONTROL
(QA/QC)

3.1.5.1. - Laboratory Certification

The analytical laboratory, Marine Analytical Specialist, possesses current "acceptable”
ratings in the USEPA Water Quality Performance Evaluation Study (WPO-26)
conducted in conjunction with the State of Hawaii Department of Health, Such
certification indicates that the laboratory is practicing acceptable procedures regarding
the use of standards, laboratory blanks, duplicates, and spiked samples for calibration
and identification of potential interferences which might compromise accuracy and
precision.

3.1.5.2. - Instrument calibration

Field instruments were calibrated in the field prior to use as recommended by the
manufacturer. YSI| oxygen probes were calibrated at {00% saturation; pH probes were
calibrated using a two point buffer calibration (7 and 10). Autoanalyzer analytical
precision and reproducibility was determined on every run using duplicate sea water
blanks and triplicate standards. The AGE salinometer was calibrated using IAPSO
Copenhagen sea water standards. The Turner Designs nephelometer was calibrated
using EPA formazin turbidity standards. The Hach spectrophotometer was calibrated
with Sigma Chl 3 standards.
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3.1.5.3. - Trip blanks

Each time a group of bottles was prepared for use in the field, pairs of bottles of each
type were selected from the batch and filled with filtered seawater. One pair of the
bottles remained in the laboratory, and one bottle was transported to the sampling
location and returned to the faboratory in the identical manner as used for the samples.
Trip blank bottle pairs were subjected to the same analyses as the sample water.
Variation, if any, in concentrations between bottle pairs of more than could be
attributed to (l) interaction between the blank sample water and the container, and/or
(2) a handling procedure that altered the sample analysis results. Protocols for the
study were as follows: the concentration levels of any contaminants found in the trip
blank were not used to correct sample data. Rather, contaminant levels would be
noted and compared to field sample resuits. If the variation of fieid bianks was not at
least an order below the magnitude of field sample results, field sample results would
be discarded and resampling conducted. Results of trip blank analysis showed no
variation of more than 10%.

3.1.5.4. - Laboratory Quality Control

Duplicate samples were taken at random from field sampling sites and returned to the
laboratory. Such duplicates were labeled in a blind manner such that it was not
apparent to the analyst which samples were duplicates. Data from duplicate QC
replicates were used as a measure of performance of the laboratory analyses, and as a
indicator of potential cross- contamination, but were not be used to alter or correct
analytical data. Because every chemical constituent has a different level of precision
associated with the analysis, it is not possible to specify a general limit of acceptability
of precision of blind duplicates. Therefore each constituent was evaluated separately in
terms of acceptable laboratory precision as determined from blind replicates.

3.2. RESULTS OF WATER CHEMISTRY ANALYSES

3.2.1. Vertical and Horizontal Stratification

Tables | and 2 show results of all water chemistry analyses for samples collected in
Pear|l Harbor on September 16, 1997, While Tables 3 and 4 show similar results
collected on Qctober 9, 1997, For applicable constituents, Tables | and 3 show
concentrations of nutrients in micromolar units (4M}, while Tables 2 and 4 show the
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same data in units of micrograms per liter (ug/L). Also shown in Tables |-4 are the
concentrations of State of Hawaii Department of Health water quality criteria for the
Pear| Harbor estuary. Figures 2-13 show bar graphs of water quality constituents
measured at the |10 sampling stations on September 16, 1997, while figures [7-28 show
bar graphs for the results of the October 9, 1997 sampling. in each figure the top graph
shows surface concentrations, the middle graph shows concentrations at mid-depth in
the water column, and the bottom graph shows concentrations near the harbor floor.

Several trends are apparent in the water chemistry data. At all stations salinity
increases with depth, with a distinct surface layer of lower salinity water overlying
higher salinity water (Figures 2 and 17). Salinity of the surface layer was lower at all
stations during the October sampling compared to the September sampling. However,
salinity of water near the bottom was higher at all but one station in the October
sampling compared to September. As a result, the vertical gradients of salinity
throughout the harbor were steeper in October than in September. Salinity at the
inshore stations near potential berthing site at Piers B2/B3 (Stations | and 2) was
similar to values in mid-channel during both surveys. Vertical stratification of waters in
the Pearl Harbor channels is a consistent feature of the estuary, occurring as a result of
freshwater input from streamflow and groundwater efflux that persists as a surface
layer as water flows out of the harbor to the ocean. The difference in stratification
between the two surveys most likely reflects rainfall that occurred prior to the
October 9, 1997 sampling.

Dissolved Si mirrors salinity, with highest values in all surface samples, and decreasing
concentrations with depth. As Si is present in high concentrations in surface water and
groundwater compared to ocean water, the pattern of high Si in the low salinity surface
layer reflects the estuarine nature of Peari Harbor. As with salinity, corresponding
concentrations of Si are consistently higher in the October survey compared to the
September sampling.

Concentrations of dissolved inorganic plant nutrients (NO;, PO,¥, NH,") show
distinctly different patterns. During the September sampling, the concentrations of
NO, were lowest in the surface and mid-depth samples compared to bottom samples,
in contrast to concentrations of Si, which were highest at the surface (Figure 4). [n all
cases, concentrations of NO;  in surface samples were very low, near the limit of
detection (Figure 4). During the October sampling, such a pattern was not evident, with
some of the highest concentrations of NO; in surface samples (Figure 19).
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Concentrations of PO,> (Figure 5) and NH," (Figure 6) in September also showed
slight vertica!l gradients with lowest concentrations in surface waters, and highest near
the bottom. These gradients were small compared to those of NO; . In addition, the
concentrations of PO,> and NH," were greater than measured for NO; . In most
marine environments in Hawaii, the concentrations of NO, are generally higher than
either PO.> or NH,". The relative decrease in the concentration of NO;," during the
dry period when the September sampling occurred is likely a result of uptake by
phytoplankton in the water column of Pearl Harbor.

During the October sampling, there is little indication of vertical gradients of either
PO,* (Figure 20) or NH,” (Figure 21). Overall, concentrations of all dissolved
inorganic nutrients at all stations were higher in October compared to September. The
relative increase in concentrations and lack of vertical gradients appears to be a result
of rainfall that occurred prior to the October sampling.

Values of dissolved organic nitrogen and dissolved organic phosphorus in September
(Figures 7 and 8) show no distinct vertical or horizontal stratification and are relatively
constant throughout the sampling regime. Similarly, concentrations of total nitrogen
(Figure 9) and total phosphorus (Figure |10) show no distinct patterns with depth or
distance in the harbor in September. During the October survey, concentrations of
dissolved organic nitrogen and phosphorus were slightly higher in surface samples and
decreased with depth (Figures 22 and 23). Concentrations of total nitrogen (Figure 24)
and total phosphorus {Figure 25) also decreased slightly with depth in the water
column in October.

With one exception (bottom sample, Station 6) TSS and turbidity were relatively
uniform through the water column as well as over the horizontal span of the sampling
regime in September (Figures || and 12). Both TSS and turbidity were elevated in the
bottom sample at Station 6. It is possible that this anomaly was the result of
resuspension of material into the water column from the sampling gear striking the
bottom or from recent ship traffic rather than from any hydrographic factor unique to

this site.

During the October sampling, the patterns of TSS and turbidity were substantially
different than in September. While there was no apparent difference in TSS and
turbidity with respect to depth during the September survey, both constituents were
generally elevated in surface samples relative to mid-depth and bottom samples during
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the October survey. Samples in October were collected during ship movements
through the Pearl Harbor channel. Samples at Station 4 were collected

immediately after a ship passed through the area. It can be seen that the ship passage
caused extremely high concentrations of TSS (Figure 26) and turbidity (Figure 27)
throughout the water column. Observations of the water surface indicated that the
turbid plume created by the propellor wash of the ship remained visible for
approximately 30 minutes.

Concentrations of Chl a, temperature and dissolved oxygen also showed no apparent
stratification during either the September survey (Figure 13) or the October survey
(Figure 28). Overall, concentrations of Chl a2 were slightly elevated in September
relative to October.

Also shown in Tables 1-4 are the results of replicate samples collected during each
survey. With the exception of NH,”, all replicates are in close agreement.
Concentrations of NH,” commonly vary in such a manner as a result of biotic activity
in samples collected in Hawaiian water. Thus, the variation replicate samples is not
likely not an analytical artifact.

Figures 14-{6 show vertical profiles of salinity, temperature and turbidity at the 10
sampling stations during the September survey, while Figures 29-3| show similar
profiles in October. Profiles are shown in three groupings; Stations |-3 near the
berthing are; Stations 4-7 in the Ford Island channel; and Stations 8-10 in the main
entrance channel. As with the discrete samples, it can be seen in Figures 14 and 29 that
there is a genera! gradient of decreasing salinity with depth. Surface salinity was lower
at all stations during October compared to September, while bottom salinities were
similar during both surveys, The steeper gradients and reduced surface salinity reflect
the recent rainfall in the Pearl Harbor area. During September the gradients are
steepest in the upper |-2 m of Stations 1-3, at 2 depth of 7-8 m at Stations 4-7, and
from 2-6 m at Stations 8 and 10 (data were lost from Station 9). During October the
gradients were steepest at Stations 5 and 10.

Profiles of temperature showed virtually mirror images of salinity during both surveys,
with a warmer surface layer relative to bottom water (Figures 15 and 30). The steepest
gradients of temperature were at the same depths as the steepest gradients of salinity.

Profiles of turbidity showed relatively constant values through the upper water column
at all stations in September (Figure 16). Many of the stations had increasing turbidity in
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the lower water column near the sediment-water interface. As with the discrete
samples, the highest turbidicy was near the bottom at Station 6. During October,
profiles of turbidity were substantially more variable with overall higher concentrations
than in September (Figure 31). It is also evident in the profile from Station that the
recent passage of a large ship increases the turbidity substantially throughout the water
column,

3.3.2. Compliance with DOH Criteria

Tables | and 2 show State of Hawaii Department of Health (DOH) water quality
standards for the "not to exceed 2% and 10% of the time" and geometric mean criteria
for the Pearl Harbor estuary. While these criteria are not statistically applicable with
only 2 single sampling, comparison of the data with these limits is useful for gaining an
understanding of the general state of water quality of the study area.

Inspection of Tables { and 2 indicates that no samples exceeded any of the DOH
specific criteria. In fact, only several measurements were even within an order of
magnitude of the specific criteria. In particular, all measurements of NO;” were at least
an order of magnitude lower than DOH criteria. The wide discrepancy between
measured data and DOH specific criteria is likely a response to the lack of rzinfall
during the days preceding the sampling. As a result, the measured water chemistry in
the area of proposed dredging to support the homeporting reflected dry conditions
with little apparent influence from surface runoff into Pearl Harbor. Shouid the survey
be repeated following a period of heavy rainfal), it is likely that patterns of water
chemistry, and the relationship with DOH criteria would have been substantially
differenc.

4.0 MARINE BIOTIC ASSESSMENT

4.1 FIELD SURVEY PROCEDURES

4.1.1 Benthic Photo-transects

Past research has revealed that the harbor floor consists of mostly fine-grained
sediment. At each of the 10 survey sites, bottom type and community structure were

characterized by a photo-transect method. At each sampling location, a 25 m long
transect tape was stretched along the bottom parallel to the axis of the channel. A
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quadrat frame with dimensions of | m x 0.7 m (3 feet x 2 feet) was sequentially placed
over 5 random marks on the transect tape so that the tape bisects the long axis of the
frame. At each mark a color photograph recorded the segment of channel floor
enclosed by the quadrat frame. Quadrats were photographed with a Nikonos camera
with a super wide angle lens (5 mm, 94° field of view) using color film. In addition to
the photo-quadrats, investigators visually estimated the percent cover of any benthic
macro-biota, burrows, and bared substrata (i.e., sand, limestone, rubble) enclosed

within the entire quadrat frame.

Following fieldwork, area coverage of each component of bottom cover in the quadrat
photos was determined using an overlay grid. Benthic species and substratum type
within each grid was summed to calculate area coverage. Field data provided input on
small organisms that were not visible in photographs. Thus, the method provided for
accurate estimates of cover of organisms that comprise a large percentage of the
harbor floor through photographic coverage, as well as occurrence of very small and/or
rare organisms that are not visible in photographs. Few, if any other methods provide
for such accurate characterization of both extremes of benthic community structure.,

Results of the photo-quadrats and in-situ cover estimates were used to calculate
indices of community structure (e.g., percent cover, number of species, and species
diversity). The photo-quadrat transect and analysis method is a modification of the
technique described in Kinzie and Snider (1978), and has been employed in numerous
field studies of Hawaiian reef communities (e.g. Dollar 1979, 1982, 1994, 1997; Dollar
and Tribble 1993; Grigg and Maragos 1974).

Quantitative assessment of reef fish community structure was conducted in
conjunction with the benthic surveys. As the transect tape was being laid along the
bottom, all fish observed within a band approximately 2 meters wide along the transect
path were identified by species name, abundance, and approximate size. Care was taken
to conduct the fish surveys so that the minimum disturbance was created by divers,
ensuring the least possible dispersal of fish. Only readily visible individuals were
included in the census.

The solid structures consisting of the pilings of Piers B2/3 contained substantially
different biota than the channel floor. As the pilings were not amenable to the photo-
transect methods, biotic composition was assessed by compilation of a species list with
ranking of relative abundance of organisms (e.g. rare, common, abundant), along with
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photo-documentation of typical assemblages. Assemblages of fish within the piling
structures were also assessed.

In addition, any endangered or protected species, particularly sea turtles, that were
noted within the survey area were reported.

4.1.2 Benthic Infauna

Much of the biotic communities of the soft-sediment channel floor consisted of infauna.
Assessment of infauna was conducted on representative core samples. Cores were
hand-collected by inserting 4" PVC tubes into the sediment to a depth of approximately
10 ¢cm, capping the top and bottom of the tube, and retrieving the sample. Triplicate
cores were collected at each of the 10 sites. Once collected, these sediment samples
were placed into jars, rinsing all material from the sampler into the sample jar. The
sediment was fixed in |10 percent formalin and stained with rose bengal to aid the
identification of live (at the time of sampling) material for approximately 48 hours.
Samples were then elutriated and poured through 1.0 mm and 0.5 mm mesh sieves to
retain the macrofauna, and subsequently transferred to 70% ethanol. Biota retained on
the 1.0 mm sieve were sorted to major taxonomic groups. The material collected from
the 0.5 mm size fraction was retained for reference, but was not analyzed further for

this study.
42 RESULTS
4.2.1 Benthic Photo-transects

At all 10 survey stations, the overall physical composition of the channel floor was
simitar, consisting of very fine silt and mud perforated with numerous holes from
burrowing organisms (Figure 7). At all stations, water clarity was very poor with
limited visibility that decreased with depth. Near the bottom, visibility at many of the
stations was near zero owing to high suspended loads of flocculent particulates, The
fine grained material was easily stirred into suspension by the slightest movement of
divers or survey equipment. Once flocculent material was stirred from the bottom,
forming a dense cloud of high turbidity, the water column remained turbid, as currents
near the bottom were near zero, and the settling velocity of the suspended material
was long relative to dive time.
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The planned benthic survey method involved placing a transect tape on the sediment
surface and subsequently placing a quadrat frame over random marks on the tape. In
practice, this method was only viable at Station 10 (Figure 18). At the other nine
stations, the act of laying the quadrat frame on the tape was sufficient to consistently
raise a turbidity cloud that completely restricted visibility. As a result, quantitative
assessments of macrofauna were not possible at stations |-9.

During the entire benthic survey, no motile invertebrates or fish were observed on the
channel floor. However, as mentioned above, burrows were common throughout the
survey area. At station 10, there was an average of 47.6 burrows per quadrat (n=>5,
5.d.=10.0), which equates to an average of 72 burrows m”. Observations of the bottom
at the other nine stations indicate similar burrow densities.

As noted in Section 4.2.2, neither the infaunal analysis nor the photo transect methods
provided a means to explicitly identify the species responsible for the holes. However,
past work in the harbor has shown that many of these holes are dug and occupied by a
variety of crustaceans, molluscs, a few fishes and several other groups including a
holothurian ( Chiridota rigida) and sipunculan (Sipunculus sp.). Bivalve molluscs found in
the sediment include the tellinid Angulus nucella and clam Hiarella hawaitensis; and
undoubtedly other mollusc species in this habitat. Swimming crabs include
Podophthalmus vigil, Portunus sanguinofentus, Scylla serrata, and Thalamita crenata.
Burrowing ghost shrimps (Ca/linassa sp.), and mantis shrimps (Squi//a sp. and
Lysiosquifla maculata) are also occasionally encountered in this habitat. In general, the
larger crustaceans {crabs and Lysiosqui/la) are not usually seen underwater but are
most easily found by placing bait on the bottom as an attractant. There are several
small fishes that are often associated with burrows in the mud. Among these are a
burrowing goby (Oxyurichthys lonchotus), an eleotrid (Asterropreryx semipuncratus),
and the goby, (Psilogobius mainiazndjwhich lives as a commensal with the alpheid
shrimp, Alpheus mackayi. (Bishop Museum |977; Environmental Assessment Co. 1977).

Observations were also conducted of the dock pilings adjacent to Stations 1-3. Most of
the submerged portions of the pilings were covered with a variety of sponges, primarily
of the genera Microciona and Halichondria (Figure 19). Other prominent biota on the
upper portions of the pilings were hydroids. Very few bivalves were observed on the
pilings. Most of the biota on the pilings was coated with a layer of fine brown mud. The
basal portions of most of the pilings were devoid of fouling growth, as was the
sediment surface under the docks. No fish were observed during the entire
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underwater survey of the dock area. Similarly, no endangered or protected species,
particularly sea turtles, were observed at any time during the survey.

4.2.2. Benthic Infauna

Composition and consistency of sediments varied among the ten stations from very
fine terrigenous mud to mud with mixed carbonate and unidentified broken shell pieces
(from oysters, barnacles, etc.). However, within the replicates from a given station, the
sample material appeared to be relatively homogeneous. Dark-colored fine sediment
or mud was present in all samples except those from Station 8. Samples from Stations
| (replicate nos. !, 2, 3), 3 (replicate nos. 7, 8, 9), 4 (replicate nos. 10, |1, 12), and 5
(replicate nos. 13, 14, i5) were comprised entirely of the fine dark mud. The sediment
from Station 2 (replicate nos. 3, 4, 5) was a mix of unidentified bryozoan, hydroid,
barnacle, oyster, and tubeworm fragments mixed with fine mud. The material from
Stations 6 (replicate nos. 16, 17, 18) and 9 (replicate nos. 25, 26, 27) was dominated by
dark-colored fine mud with a considerable amount of rotting terrestrial vegetation
mixed in. Also present in the material from Station 9 was what appeared to be
charcoal in the mud. The sediment collected at Station 7 (replicate nos. 19, 20, 21) had
fragments from unidentified serpulid tubeworms, bivalves (including the oyster Ostrea
sandvicensis), gastropods, and sponge spicules. The material from Station 10 (replicate
nos, 28, 29, 30) contained shell fragments from gastropods, bivalves, and serpulid
tubeworms, as well as fragments of foraminiferans. The sediment from Station 8
(replicate nos. 22, 23, 24) was different from any of the others in that it was comprised
of a very fine pale-colored mud which, based on color alone, was probably carbonate,
thus having a reef origin. Because of the dark color, it is assumed that the fine mud
encountered at the other stations is probably primarily basalt originating from fand.

Table § shows results of infaunal analyses. The abundance of live-collected macrofauna
retained on the {.0 mm sieve is very low in all samples; no live-collected macrofauna
was recorded in eight of the thirty samples (27% of the total). Those samples with no
live-collected macrofauna included nos. 5, 8, 11, 12, 14, I8, and 22. The macrofauna
retained on the 1.0 mm mesh sieve is dominated by polychaetes. Only one non-
polychaete was found, an unidentified anemone in replicate no. 24. Only one replicate
(no. 26) had three taxa present, 8 replicates (nos. 2, 3,10, 13, 24, 28, 29, and 30) had
two taxa present, and the remaining |3 replicates had one taxon present. The overall
grand mean number of taxa per sample is |.1, while the range of mean taxa per station

was 0.7 - 2.0.
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Similarly, the abundance of individuals was low, with a range of mean individuals per
station of 0.7 - 2.7. Two samples (replicate nos. 2 and 26) had five individual organisms
present, two samples (nos. 28 and 30) had three organisms, eight samples (nos. [, 3, {0,
13, 17, 23, 24, and 29) contained two organisms, and ten samples had only one
individual present (nos. 4, 6, 7, 9, 15, 16, 19, 21, 25, and 27). As noted above, the
remaining samples had no live-collected organisms present in the 1.0 mm size fraction.
In terms of abundance, the polychaete Capite/la sp. was the most common, occurring in
16 of the 30 samples. The second most common species were Podarke sp. and
Sternaspis sp., each occurring in three samples. The low number of organisms in the 1.0
mm size fraction samples precludes the use of any meaningful statistical procedures on
these data.

The relatively low abundance and diversity of species in the samples examined in this
study may be related to the fact that many of these samples were from active shipping
channels, As large ships and their tug tenders move through the harbor they create
considerable propellor wash which stirs up the sediment such that it is easily seen from
the surface. At some sites this disturbance probably occurs multiple times per day. At
such levels of disturbance, it is not surprising that the benthic fauna is rather
depauperate. Analysis of sediment samples from areas in Pearl Harbor, but removed
from active shipping lanes revealed substantially greater numbers of species and
individuals (Environmental Assessment Co. 1997).

It is apparent the infaunal cores were not effective in sampling the organisms
responsible for the numerous burrow holes observed in the harbor floor. Most of
these organisms are very motile and are capable of avoiding the presence of divers by
burrowing deep into the sediment.

5.0 SUMMARY and CONCLUSIONS

Results of the marine assessment reveal no particularly sensitive environmental
conditions. Evaluation of water quality indicated vertical stratification of salinity
suggesting input of freshwater into the estuary from either rainfall or groundwater
discharge. Concentrations of nutrients and other constituents were far below all DOH
water quality criteria (except turbidity in the wake of a ship) indicate that there is little
input of potential pollutants in the vicinity of the project site at the time of sampling.

The data suggest that infaunal benthic communities are not well developed at the ten
sites examined in this study. This poor community development may be due to the
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location of the study sites in harbor channels and turning basins which are actively used
by shipping. The movement of shipping through these areas causes considerable
disturbance to the substratum by propellor wash. It is hypothesized that this high level
of disturbance has resulted in the depauperate condition encountered in these
communities. Benthic macrofauna appear abundant by the numerous burrows in the
soft mud bottom. However, owing to their motility, these organisms were not sampled
during this study. All of the burrowing organisms are likely found throughout the soft-
bottom environments of Pear| Harbor, and do not appear to include any rare species.
No endangered or protected species were observed in the area, and only green sea
turtles would be expected to occur at any time in the vicinity of the proposed project.

Overall, results of the present survey indicate that the proposed activities should have
little or no significant or irreversible impacts on the environmental setting off of the
project area. The most likely mechanisms for negative impacts to marine ecosystems
from the proposed activities are removal of sediment to deepen the channels, and
increases in turbidity associated with the dredging and sediment removal. While
infaunal organisms will undoubtedly be removed during the dredging operation, there
should be a large reservoir of undisturbed biota that to recolonize the channel areas
following completion of the project.

WWhile the magnitude of sediment resuspension may be substantial for the period of the
dredging operation, it is apparent that resuspension is presently a normal component of
this environment. Frequent transit of the harbor channels by deep draft ships
resuspends surface sediment in a manner that probably does not differ qualitatively
from that which would occur during dredging. While resuspension may temporarily
increase from the present level during dredging activities, it does not appear that any
aspect of the marine environment is presently at a threshold level that would be
affected by temporarily increased sediment suspension. Rather, the existing biotic
communities appear to be presently limited to organisms that can tolerate high
suspended sediment loads.

Short term changes in water quality resuiting from construction would also not be of 2
magnitude to affect benthic composition in the vicinity of the project site. Normal
fluctuations in water chemistry in the Harbor as a function of rainfall are likely of a
higher magnitude than the changes in water chemistry that may occur as a result of the
proposed project. While the appearance of endangered or protected species is not
likely, it is a possibility that such species, particularly sea turtles could enter the area
during the dredging. Mitigation measures could include temporary suspension of
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operations until endangered species leave the work area. 1t appears that as long as
reasonable steps are taken in dredging practices, there should be no adverse impacts to

the marine environment from the proposed project.
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TABLE 1.  Resufis of water quality analyses (In mlcromotar units (M} for applicable constituents) from samples collected at 10 stations in Pearl Harbor, Hawali on September 16, 1997, "S" indicates surf
turtace sample, "M* indicates mid depth sample, and "B" Indicates botiom sample. For stalion location, see Figure 1.
STATION | DEPTH | PO4 NO3 NH4 si poP DON P TN | TURB | Tss SALT pH Chi-a | TYemp. 02 o2
No. {UM) | _(uM) (M} (pM) (UM} (M) WMy | M) | (ntu} (ma) _| (o/oo) {rel) (ugh) | {deg.C) [ {maN) {%sat)
1 5 0.09 0.01 002 2507 0.37 10.30 0.46 1033 0.32 3.00 3334 8.10 0.70 28.24 7.39 9123
M 0.14 0.12 009 7.00 037 10.15 0.51 10.36 0.30 2.20 3454 8.12 0.87 2792 7.29 90.00
B 0.14 0.06 015 9.18 0.35 10.47 0.49 10.68 0.50 253 3462 8.08 073 27.74 7.40 91.36
2 s 0.10 0.00 0.05 20.57 0.40 8.73 0.50 878 0.33 227 3358 813 090 2826 758 9377
M 0.18 0.01 004 13.69 037 B.69 055 874 0.40 260 34.10 8.11 129 27.97 7.26 89.63
B 0.15 0.05 D.13 7.78 0.35 1002 050 10.20 0.38 2.07 34.56 811 D.74 27.61 7.29 £0.00
3 S 0.10 0.01 0.07 2368 0.40 1067 0.50 10.75 0.29 213 33149 8.13 0.80 28.14 758 $3.33
M 0.15 0.02 0.09 11.88 0.28 10.83 053 10.94 033 2.00 34.20 8.12 0.79 2796 7.26 8963
B 0.14 0.03 014 933 0.36 963 050 9.80 031 | 193 | 3458 809 073 27,63 7.50 92.71
4 s 0.1 0.02 009 14.91 039 11.61 0.50 11.72 035 193 34.00 B.11 058 2807 7.44 91,90
M 0.14 0.02 011 1434 0.39 10.74 053 10.87 0.33 2.20 34.02 8.12 077 2796 7.45 82.01
B 0.18 023 0.31 11.86 0.36 1250 054 13.04 0.36 1.87 | 3455 8.06 0.78 2760 7.43 91,70
s | s 0.10 0.04 020 14.81 0.42 1317 052 13.44 0.37 233 3405 | B2 0.82 28.07 750 92.70
M 0.16 0.03 0.13 14.19 0.40 9.78 0.56 994 0.50 287 2414 8.12 1.45 27.91 7.44 92.01
o 8 0.19 0.06 0.17 12.38 0.36 10.92 055 1115 | 0851 | 253 34,39 .08 1,93 27.61 7.22 89.37
6 s 0.1 0.02 0.1 1539 | 0.41 1072 | 052 | 1085 | 033 180 | 3394 | B13 063 2830 782 9534
M 022 003 0.10 1370 0.29 892 0.51 905 0.78 400 34.08 B8.12 1.0 2807 743 91.51
;] 0.20 0.07 0.20 12,69 0.36 996 056 10.23 1.42 1087 | 24.47 8.06 1,18 27.79 758 93.79
7 5 0.16 0.02 0273 14,80 0.37 992 053 10.17 059 367 3411 812 1.04 2801 7.46 892.10
M 017 002 0.08 12,65 0.38 12.74 055 1284 0.46 3.20 34.20 8.1 162 28.00 7.50 92,59
B 0.19 0.04 028 12.51 0.34 10.28 053 10.60 0.43 300 | 3458 8.04 1.16 27,58 7.18 88.78 _|
8 S 0.1 0.02 016 2435 0.40 11.89 0.51 1207 038 313 33.41 813 0.84 28.41 7.46 92.78
™M 0.14 0.01 008 14.30 0.36 11.78 050 14.85 052 520 3399 8.13 1,28 28.11 7.60 9383
B 0.20 0.18 030 8.80 0.356 1057 0.56 11.05 053 300 | 3459 B.10 .86 27,75 7.54 93,12
) s 0.10 0.03 010 | 2852 | 042 | 1319 | os2 | 1332 | os0 307 | 3302 | 814 130 2852 825 | 10185
M 0,12 0.04 013 18.35 0.42 1339 0.54 13,56 0.40 293 3369 B.14 1.32 2810 787 a7.16
B 0.13 0.14 0.23 8.48 0.39 10.61 052 10.98 0.45 2.87 3451 8.11 0.96 27.83 7.68 94 81
10 s 0.10 0.04 0.10 21.84 039 12.10 049 12,24 0.41 2.47 3343 8.14 122 28.46 7.2 89.01
M 0.10 0.04 016 2038 0.42 11.98 052 12.18 0.39 307 3361 8.14 1.15 28.06 756 9333
8 0.14 020 | 019 7.77 0.34 10.82 048 | 1127 | 031 | 253 3448 8.12 0.84 28.90 7.65 94 44
10REP $ 0.12 0.06 024 2163 0.38 998 0.50 1028 0.39 367 3148 8.14 1.41 28.46 734 90.62
M 0.1 0.05 034 2050 0.40 11.76 0.51 12.15 051 400 33156 8.4 1.04 2806 755 9.
] 0.13 0.18 0.37 7.69 0.37 8.16 050 | 869 0.41 213 | 3447 | 812 0.72 28.90 759 94 94
[ooH was tor PEAAL HARBOR ESTUARY - )
lGeo. Maan 1.07 071 194 | 2143 400 350
10% 2.6 T 1.43 4.19 1 39.20 8.00 10.00
29, 5.00 214 8.45 53,57 15.00 20,00
{ { { | { | { 1 l { | i | {




TABLE 2. Resuits of water quality analyses {in units of micrograms per liter {ugh.} for applicable constituents) from samples collected at 10 stations in Pearl Harbor, Hawaii

on September 16, 1997. “S" indicates surface sample, “M" indicates mid depth sample, and "B" indicates bottom sample. For station location, see Figure 1.

STATION | DEPTH | PO4 NO3 NH4 si DoP DON TP ™ TURB | 788 |[SALINITY[ pH Chi-a | Temp. 02 02

No. g/l o) | gn) | (uait) L L i (o) | (ntw) | (mg/L) | (ofoo) {rel) (ug) j(deg.C)| (mgn) (%sat)

1 s 2.79 0.14 028 | 70196 | 1147 ]| 14420 | 14268 | 14462 | 032 3.00 3334 | 8.10 0696 | 2824 7.39 91.23

M 4.34 1.68 126 | 19800 | 1147 | 14210 | 1581 | 14504 | 030 220 34.54 8.12 0887 | 2792 720 90.00

B 4.34 0.84 210 | 25704 | 1085 | 14658 | 1519 | 14952 | 050 253 34.62 8.08 0.728 | 27.74 7.40 91.36

2 [3 3.10 0.14 070 {57596 | 1240 {12222 | 1550 | 12292 | 033 227 33se | 813 0899 | 28.26 7.58 93.77

M 558 0.14 056 |38332 | 1147 | 12166 | 1705 | 12238 | 0.0 260 3410 | s 1.203 | 27.97 1.26 8953

B 4.65 0.70 182 | 21784 | 1085 | 14028 | 1550 [ 14280 | 038 207 34.56 8.1 0736 | 27.61 7.29 90.00

3 ) 310 0.14 068 |66304 | 1240 | 149.38 | 1550 [ 15050 | 0.39 213 3349 | 813 0795 | 28.14 758 9333

M 455 028 126 | 33284 | 1178 | 15162 | 1843 | 15318 | 033 200 3420 | 812 0790 | 2798 7.26 8953

8 434 0.42 196 | 26124 | 1116 | 12482 | 1550 | 13720 | oM 1923 34.58 8.09 0733 | 2763 7.50 92.74

T a s 341 0.28 126 | 41748 | 1209 | 16254 | 1550 | 16408 | 035 193 3400 | 811 0580 | 28.07 7.44 91.90

M 4.34 0.28 154 | 40152 | 1209 | 15036 | 1643 | 15218 | 033 220 34.02 8.2 0773 | 27.96 7.45 9201

B 5.58 32 434 | 33208 j 1116 | 17500 | 1674 | 18256 | 035 187 3455 | 806 0.780 | 2760 7.43 91.70

s ) 310 0.56 280 |41468 | 1302 | 18438 | 1612 | 18774 | 037 233 3405 | 8.12 0815 | 2807 750 9270

M 496 0.42 182 | 29732 | 1240 [ 13692 | 1736 {12916 | 050 287 3414 | 812 1.449 | 2791 7.44 92,01

o B 589 0.84 238 | 34664 | 1116 | 15288 | 1705 | 156.10 | 051 253 3439 8.08 1935 | 27.61 722 8937

6 ) 341 0.28 154 | 43092 | 1271 15008 | 1612 [ 15190 | 033 180 3394 8.13 0634 | 2820 7.82 9534

M 6.82 0.42 140 | 38360 | 890 | 12488 | 1581 |12670 | 078 4.00 3408 | 8.12 1.006 | 2807 7.43 9151

B 8.20 0.98 280 1356532 | 1116 | 13044 | 1736 | 14322 | 142 1087 | 3447 8.06 1157 | 22.79 7.58 93.79

7 8 4,96 0.28 322 | 41440 | 1147 | 13888 | 1643 | 14238 | 059 367 34.11 8.12 1038 | 2801 7.48 9210

M 527 0.28 112 | 25420 | 1478 [ 17836 | 1705 | 17976 | 046 320 3420 | 8 15620 | 2800 750 9259

o 8 5.89 0.56 392 |35028 | 1054 | 14392 | 1643 | 14840 | 043 3.00 3458 | 804 1162 | 2758 7.18 88.78

8 ) 34t | 028 224 |68180 | 1240 [ 16646 | 1581 | 16898 | 038 313 33.41 8.13 0837 | 2841 7.48 9278

M 434 0.14 084 | 40040 { 1116 | 16492 | 1550 | 16590 | 052 5.20 33.99 8.13 1276 | 28.11 7.60 9383

L 8 6.20 2.52 420 | 24640 { 1116 | 14798 | 1736 | 15470 | 053 3.00 3459 | 8.10 0857 | 27.75 7.54 93.12

5 s 3.10 0.42 140 | 79856 | 1302 | 18466 | 1612 | 18648 | 050 307 33.02 8.14 1288 | 2852 8.25 101.85

M arn 0.56 182 [51380 | 1302 | 18746 | 1674 | 18984 | 0.40 293 3369 | 614 1316 | 28.10 787 97.16

o B 403 1.96 322 [23688 | 1209 | 14854 | 1642 | 15372 | o045 287 3451 8.1 0956 | 27.83 7.68 94.81

10 $ 310 0.58 140 | 61152 | 1209 [ 16940 | 1519 {17136 | 041 2.47 3343 | 814 1216 | 2846 7.21 89.01

M 310 0.56 224 |57064 | 1302 | 16772 | 1612 | 17052 | 039 307 3361 8.14 1150 | 28.06 7.58 8333

o 8 434 2.80 266 | 21756 | 1054 | 15148 | 1488 | 15694 | 031 253 3448 | 812 0845 | 2860 7.65 54.44

10REP s arn 0.84 136 | 60564 | 11.78 | 13972 | 1550 [ 14292 | 039 367 3346 | 814 1407 | 2848 7.34 2062

M 341 0.70 218 | 57400 | 1240 | 16464 | 1581 | 17010 | 051 4.00 3356 | 814 103 | 2806 7.55 8321

B 403 2.24 276 121532 | 1147 | 11424 | 1550 | 12166 | 041 213 3447 | 812 o716 | 2890 7.69 94.94

DOH WaS for PEARL HARBOR ESTUARY

Geo. Mean 1500 | 1000 60,00 | 30000 | 4.00 350
10% 4000 | 2000 13000 | 550.00 | 8.00 10.00
2% 7000 | 30.00 200,00 | 750.00 | 15.00 20.00




TABLE 3.  Results of water quality analyses (in micromolar {M} units for applicable constituents) from samples collected at 10 stations in Pearl Harbor, Hawali on October 8, 1997, "5" indicates surface
surface sample, "M" indicates mid depth sample, and "B indlcates bottom sample. For station location, see Figure 1.

STATION | DEFPTH PO4 NO3 NH4 Si DOP DON TP TH TURB TS8S SALT pH Chl-a ?e_mp. 02 02
No. ) | M) | M) M) | M) | M) [ M) ] M) | () | (mgh) | (ofoo) | (rel) M (deg. C) | (mgn) | (%sal)
1 s 0.20 0.02 006 | 3584 | 045 1215 | 065 1223 | 082 2.93 2.7 .10 147 28.30 760 9363
M 0.21 034 017 | 1002 | 039 1076 | 060 127 | 030 167 3433 | 810 0.95 27.60 729 90,00
8 0.19 0.04 0.11 543 0.35 1032 | 054 1047 | 038 1.53 3480 | 812 0.91 27.10 7.40 91.36
2 s 0.21 0.48 045 | 3793 | 044 1047 | 065 11.40 0.75 793 32147 | 8.12 0.77 2835 7.39 91.23
M 0.32 0.04 011 6.24 0.40 1196 | 072 12.41 055 1.87 3480 | 81 0.95 27.25 7.26 89.63
B 0,13 0.2 013 4.14 0.39 9.42 052 9.67 0.50 1.33 3490 | 814 0.72 27.10 7.54 93.00
3 S 0.12 0.08 021 36.81 0.37 9.81 048 1040 | 090 267 3240 | 813 095 28.15 756 9333
M 0.18 0.08 0.10 917 0.50 1272 | 068 1288 | 043 2.20 3440 | 812 100 27.26 7.41 9148
8 0,13 0.04 0.1 4,61 0.40 10.41 0.53 10.56 0.48 227 3485 | 814 0.72 27.10 751 92.72
4 s 023 0.05 024 | 2146 | 040 1162 | 083 11.91 3.80 2013 | 3374 | 812 108 27.97 743 91.73
M 0.37 .07 0,30 13.33 032 9.68 0.69 10.05 5.00 54.07 34.3 8.12 152 27.26 7.46 92.10
B 0,24 0.15 0.20 6.16 0.42 10.04 0,65 10,39 3.30 19,93 34.86 B.12 1.01 27.30 742 91.60
) 5 0.4 0.24 0.29 56.42 0.50 1492 064 15.45 079 4.20 31.81 812 0.79 28.45 7.46 92.10
M 0.15 009 0.268 14.79 0.44 13.23 D59 13.58 0.38 1.67 3409 812 0.88 27.18 7.32 90.37
B 0.20 0.08 020 | 22.1% 0.40 1288 | 060 13.16 0.68 3.00 3376 | an 1.20 27.02 7.24 89.38
[} S 0.1 0.00 0.18 28.59 0.47 12.00 0.58 12.18 0.55 2.40 33.12 8.13 089 28.12 7.7 85.19
M D.18 0.02 0.23 14,92 0.33 10.758 051 11.00 068 313 400 812 0.88 27.33 7.41 o148
8 0.12 0.01 020 477 0.45 943 057 9.64 0.40 1.93 a4 .86 B.14 Q.70 27.08 7.60 §3.83
7 ) 0.16 0.0 025 | 3782 | 047 1348 | 063 13.74 0.76 493 | aze7 | 8.3 0.74 28,49 755 93.21
M 0.15 0.02 0.31 180 | 047 1008 | 062 10.41 0.40 2.47 34.21 8.12 123 2727 7.50 5259
8 0.16 0.04 0.30 7.50 0.42 10.51 0.58 1085 | 044 247 | 3469 | 812 1.03 27.03 7.20 £8.89
8 ) 0.1 0.02 025 | 2004 | 039 1393 | 050 14.20 054 2.93 3297 | 813 1.16 28.42 752 92.84
M 0.13 0.02 0.20 8.03 0.43 1004 | 056 1026 | 050 287 3454 8.14 079 27.26 7,60 93.83
B 0.13 0.08 023 4,08 0.41 9.48 0.54 9.79 0.44 2.40 3488 | 815 0.66 27.02 755 93.21
9 s 0.10 0.02 019 [ 3744 | 0.46 1338 | 056 1359 | 060 3.00 3246 | B.11 1.20 26.30 7.21 89.01
M 0.15 0.02 021 1137 | 044 1166 | 059 1189 | 045 2.93 3431 813 1.0t 27 .48 7.56 9333
B 0.15 0.04 0.22 629 0.41 1209 | 056 | 1235 | 036 1.00 2470 | 814 0.73 2714 765 94.44
9REP s 012 003 039 | 3745 | 047 1286 | 059 1338 | o066 253 3244 | 810 128 26830 7.34 90.62
M 0.18 0.03 036 | 1127 | 047 1274 | 063 1313 | 060 207 3430 | 813 0.96 27.48 755 8321
B 0.19 0.04 0.32 6.05 0.36 1101 | 055 11.37 0.44 213 3470 | 814 0.73 27.14 7.69 94.94
10 S 0.14 0.48 028 | 2804 | 061 2050 | 0715 | 2126 100 7.87 3090 | 818 3.4 2857 825 101.85
M 0.41 005 027 794 0.44 1525 | 055 1557 0.34 067 3444 | 816 0.86 27.48 787 97.18
B 0.10 0.13 021 355 0.37 950 | 047 [ 984 023 087 3483 | 818 0.46 2714 768 94.81
DOH WQS for PEARL HARBOR ESTUARY
Gao. Mean 107 071 1.94 2143 4,00 3.50
10% 288 1.43 419 39.29 B.00 10.00
2% 500 2.14 645 | 5357 | 1500 20,00




TABLE 4. Results of water quality analyses (in micrograms per liter{pg/L} for applicable constituents) from sampfes collected at 10 stations in Pearl Harbor,

Hawaii on October 9, 1997. "S" indicates surface sample, "M" indicales mid depth sample, and "B” indicates bottom sample. For station localion, see Figure 1.

STATION | DEPTH | PO4 NO3 NH4 S| DOP DON TP TN TURB | TS5 |SALINITY| pH Chi-a | Temp. 02 02
No. o) | (wot) | uatt) | (uoit) | (went) | (o) | (o) | (ot) | (rlw) [ (Mg/L) | (ofoo) | (rel) (bg) |(deg. C)[ (mgn) | (%eat)
1 [ 6.20 028 084 [o9792 [ 945 [t7010 | 2045 | 17122 | 0.2 293 azn 8.10 1.17 28.30 7.60 g383
(Y] 851 4,78 238 | 28056 | 819 | 15064 | 1860 | 157.78 | 0.30 1,67 3433 8.10 0.95 27.60 729 90.00
B 5.89 0.56 154 {15204 | 735 | 14448 | 1674 | 14658 | 038 153 34.80 8.12 0.91 27.10 7.40 91,36
2 5 651 6.72 630 (106204 | 924 | 14658 | 2015 | 15960 | 0.75 793 217 812 077 28.25 739 91.23
M 9.92 0.56 154 17472 | B840 | 167.44 | 2232 | 16954 | 055 1,87 34,80 811 D85 27.25 7.28 89.63
B 4.03 1.68 182 111592 | 819 | 13188 | 1612 | 13538 | 050 [ 133 | 3490 8.14 0.72 27.10 754 93,00
3 ) 372 112 294 |103088 | 7.77 | 13734 | 1519 | 14140 | 090 267 32.40 813 0.95 28.15 756 9333
™M 4.96 0.64 140 | 25676 | 1050 | 17808 | 2046 | 18032 | 043 220 34.40 8.12 1.01 27.26 7.41 91.48
B B 4.03 0.56 154 | 12908 | 840 | 14574 | 1643 | 14784 | 048 227 3485 8.14 072 27.10 7.51 9272 |
4 s 7.12 0.70 336 | 60088 | B40 | 16268 | 1953 | 16674 | 380 2913 | 3374 8.12 1.08 27 97 7.43 91.73
M 11.47 0.98 420 | 37324 | 672 13552 | 2139 | 14070 | 900 5407 | 3431 812 152 27.26 7.46 92.10
|8 7.44 2.10 280 | 17248 | Ba2 140556 | 2046 | 14546 | 3.30 1993 | 3488 8.12 1.04 27.30 7.42 91.60
5 s 434 336 406 |1579.76 | 1050 | 20888 | 1984 | 216230 | 0.79 420 31.81 8.12 0.79 28.45 7.46 92.10
M 4.65 126 364 |[a1412 | 924 [18522 | 1829 | 19012 | o038 167 34.09 812 o.as 27.18 732 90,37
B 6.20 1.12 280 | 61908 [ B840 [ 18032 | 1860 | 18424 | 068 3.00 3376 8.11 1,20 27.02 7.24 $9.38
6 s EX 3] 0.00 252 | 80052 | 987 [ 16800 | 4798 | 17052 | o055 2.40 33.12 8.13 0.89 2812 7.7 9519
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TABLE 5. Taxonomic list of all live-coflected invertebrates retained on a 1.0 mm mesh sieve at 10 sampling stations in
Pearl Harbor, For station locations, see Figure 1.

Stalion No.
Replicate No. 1
Taxonomic Unit

4 [ 5 6 7 8 9 10
10 11 12 |13 14 1516 17 18 |19 20 21 [22 23 24 |25 26 27 |28 29 30
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[/~ ]
F-N
L5 11N ]
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Phylum Cnidaria
Class Anthozoa
Order Actiniaria

Anemone sp. 1

Phylum Annelida
Class Polycheata
Fam. Hesionidae

Padarke sp. 1 1 1
Fam. Spionidae
Prionospio
steenstrupi 1 1
P. cirrifera 1 1
Fam. Capitellidae
Capitella sp. 2 4 1 1 1 1 {1 1 2 1 2 1 1 1142 2
Dasybranchus sp. 1
Fam. Chaetopieridae
Spiochaetopterus sp. 1
Fam. Cossuridae
Cossura sp. 1
Fam. Cirratulidae
Cirratulid sp.
Fam. Sternaspidae
Stermnaspis sp. 3
Fam. Sabellidae
Sabellid nov. sp. 1
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FIGURE I. Map of Pear! Harbor showing locations of marine
environmental sampling stations for CVN Homeport Analysis.
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Measurements of salinity (in parts per thousand} in susface, mid, and bottom waters from 10
stations in the vicinity of the Aircraft Carrier Homeporting project. Samples were collecled on
September 16, 1997. For station location, see Figure 1.

”~a-

¢



SURFACE

SILICATE (pM)

MiD

SILICATE {(uM)
a 8 B

-
o
4
¥

5 4
o
1 2 3 4 5 6
30
25 1 BOTTOM

8

SILICATE (M)
3 =@

th
n

o
}

1 2 3 4 5 6 7 8 9 10
STATION NUMBER

FIGURE 3. Measurements of silicate in surface, mid, and bottom waters from 10 stations in the vicinity of the
Aijrcraft Carrier Homeporting project. Samples were collected on September 16, 1997, For station

location, see Figure 1.
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station location, see Figure 1.



SURFACE

15 +

DON (uM)

MiD
15 +

10 +

DON (M)

BOTTOM
15 ¢

DON (puM)

STATION NUMBER
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16, 1997, For station location, see Figure 1.
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FIGURE 8. Measurements of dissolved organic phosphorus in surface, mid, and bottom waters from 10
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September 16, 1997. For station location, see Figure 1.
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station location, see Figure 1.
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FIGURE 10. Measurements of total phosphorus in surface, mid, and bottom waters from 10 stations in the
vicinity of the Aircraft Carrier Homeporting project. Samples were collected on September 16,

1997. For station location, see Figure 1.
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FIGURE 13. Measurements of chlorophyll a in surface, mid, and bottom waters from 10 stations in the vicinity
of the Aircraft Carrier Homeporting project, Samples were collected on September 16, 1997, For

station location, see Figure 1.
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October 8, 1997. For station location, see Figure 1.
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FIGURE 18. Measurements of nitrate in surface, mid, and bottom waters from 10 stations in the vicinity of the
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FIGURE 20. Measurements of phosphate in surface, mid, and bottom waters from 10 stations in the vicinity of
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location, see Figure 1.
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FIGURE 22. Measurements of dissolved organic nitrogen in surface, mid, and bottoem waters from 10 stations
in the vicinity of the Aircraft Camier Homeporting project. Samples were collected on October 9,

1897. For station location, see Figure 1.
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FIGURE 23. Measurements of dissolved organic phosphorus in surface, mid, and bottorn waters from 10
stations in the vicinity of the Aircraft Carrier Homeporting project. Samples were collected on

October 9, 1997. For station location, see Figure 1.
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FIGURE 24. Measurements of total nitrogen in surface, mid, and botiom waters from 10 stations in the vicinity
of the Aircraft Carrier Homeporting project. Samples were collected on Oclober 9, 1997. For

station location, see Figure 1.
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FIGURE 25. Measurements of total phosphorus in surface, mid, and bottom waters from 10 stations in the
vicinity of the Aircraft Carrier Homeporling project. Samples were collected on October 9, 19497.
For station location, see Figure 1.
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FIGURE 26. Measurements of total suspended solids in surface, mid, and bottom waters from 10 stations in
the vicinity of the Aircraft Carrier Homeporting project. Samples were collected on October 9,
1997. Note: data collected at Station 4 shortly after the passing of a large ship. For station

location, see Figure 1.



SURFACE

TURBIDITY (NTU)

TURBIDITY (NTU)

TURBIDITY (NTU)

STATION NUMBER

FIGURE 27. Measurements of turbidity in surface, mid, and bottom waters from 10 stations in the vicinity of
the Aircraft Camier Homeporting project. Samples were ¢ollected on October 9, 1997, Note: Data
collected at Station 4 shortly after the passing of a large ship. For station location, see Figure 1.
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FIGURE 28. Measurements of chlorophyll a in surface, mid, and bottom waters from 10 stations in the vicinity
of the Aircraft Carvier Homeporting project. Samples were collected on October 9, 1997. For
station location, see Figure 1.
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FIGURE 30. Continuous vertical profiles of temperature at 9 stations in the vicinity of
the Aircraft Carrier Homeporting project collected on October 9, 1997.
Data for Station 8 not available. For station locations, see Figure 1.
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FIGURE 31. Continuous vertical profiles of turbidity at 9 stations in the vicinity of
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FIGURE 32. Underwater views of floor of Pearl Harbor entrance channel and
turning basin showing numerous burrow holes from benthic macroinfauna.



FIGURE 33. Photographs of benthic photo-transect quadrats at Station 10 in
Pearl Harbor entrance channel.



FIGURE 34. Underwater photographs of pilings of Piers B2/B3. Predominant
biota is the orange sponge of the genus Microciona.
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DaTa REPORT
PEARL HARBOR SEDIMENT

1.0 INTRODUCTION

This project supports impacts analysis associated with an environmental impact statement (EIS)
and is not intended to provide data appropriate for an ocean disposal permit application.

Therefore, the objective of this sampling effort was to obtain screening level chemistry and
bioassay results for bulk sediment at proposed future dredge sites.

1.1 SAMPLE SITES

The sampling sites consist of areas to be transited or occupied by a NIMITZ-class CVN, i.e.

¢ berths B2 and B3 in the PHNSY

o the turning basin between berths B2 and B3 and Ford Island

e the tnner channel from Bishop Point to Hospital Point
Recent (1995-1996) bathymetric surveys indicated existing depths of about 43 to 50 feet below
MLLW in these locations. The project dredge depth would be 50 feet below MLLW; therefore,

to allow for two feet of over-dredging, sampies were obtained to a depth of approximately 52~
below MLLW.

Samples from 10 locations were obtained and a total of 10 composite samples were analyzed.
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2.0 FIELD SAMPLING PROCEDURES

A total of 10 project locations were sampled for sediments by coring using an electric vibracore.
In addition, one reference site was sampled. Samples were obtained by MEC Analytical Systems
Inc. (MEC) of Carlsbad, California; P&R Water Taxi of Honolulu, Hawali provided the vessel

“Hapa” to support the sampling equipment.
2.1 SAMPLE LOCATIONS

Samples from ten locations were obtained from the project area (Figure 1). Multiple cores were
taken at some sites to provide sufficient volume for analysis.

o B2/3. Core samples from 3 locations were obtained. One location from within 50 feet
of each berth (Site 1 at B2 and Site 2 at B3), and a third midway between Sites 1 and 2
and approximately 350 feet from the pier (Site 3).

e Turning basin. Four core samples were obtained from the roughly rectangular
turning basin, one from the center of each quadrant (Sites 4-7).

o Inner channel. Three core samples were obtained from the inner channel. One was
obtained off Bishop Point, one approximately 1000 feet north of Waipio Point, and
one off the southern end of Ford Island (Sites 8-10).

¢ Reference sample. Carbonate sand was obtained from the subtidal zone offshore of
Lanikai beach, on the windward side of Gahu.

¢ Control sample. The matnx from which laboratory ammals were collected was used
as the control sample in the solid phase bioassay testing.

2.2 NAVIGATION, STATION LOCATIONS AND OPERATIONS

Sample locations were documented using a Magnavox MX200 Differential GPS. A Trimble Pro-
Beacon differential receiver utilized the USCG differential signal for the correction. Overall
accuracy is rated at 2-5 meters. Repeat readings were taken at stations to assess temporal
fluctuations. Readings were averaged when appropnate. Locations are presented as latitude and

tongitude in the WGS84 system (Table 2-1).

Field Sampling Schedule

Sampling activities took place on 29 October through 1 November, including mob and demob.

Vessel

Field sampling was conducted from the “Hapa™, a twin engine 50-foot vessel with a 15 foot
beam. The vessel was outfitted with an A-frame/winch, which was used to deploy and recover

the vibracore.

BELT COLLINS Hawall 17 DecEmBER, 1997 2
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Figure 1. Station Locations
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Navigation and Positioning

All open-harbor (i.e., tumning basin and inner channel) stations were accessed by transiting to the
pre-determined station location. A marker buoy was deployed at the target site and a weighted
tape measure was used to check the depth. If the depth was less than —50 feet MLLW, then a
vibracore sample was coliected. If the depth exceeded —50 feet MLLW, then the vessel was
moved to an area nearby at a depth of less than 50 feet MLLW. After setting the marker buoy,
the stern of the vessel was then maneuvered adjacent to the marker buoy and the equipment was
deployed over the stern to collect the sample. Differential GPS (DGPS) positions were logged at
the beginning and end of the time during which each core was collected. DGPS positions were
also recorded when the buoy was deployed.

Stations 1 and 2 along Berth 2/3 were positioned approximately 30 feet away from the pier and
located along the pier using distance marks painted on the pier. Station 1 was taken
approximately 50 feet away from the pier and 1,100 feet southwest from the northwest comer of
the pier (Berth 2). Station 2 was approximately 50 feet off of the pier and 150 feet southwest
from the northwest corner of the pier (Berth 3). Station 3 was located approximately 350 feet
away from the pier and 550 feet southwest from the northwest comer of the pier.

2.3 SAMPLE COLLECTIONS

Sample Collection Procedures

The samples were collected using an electric vibratory coring system (vibracorer) provided by
MEC Analytical Systems of Carlsbad, CA. The vibracorer is an electric powered sediment
sampling system utilizing two electric motors to rotate eccentric weights that vibrate an
aluminum head. Attached to the head was a steel core tube; inside the steel tube was a cellulose-
acetate-butyrate (CAB) liner. Attached to the penetrating end of the pipe/liner system is a
stainless steel cutier/catcher mechanism that traps the sediment in the liner. Core liners were cut
to the appropriate length to accommodate sampling to the required project depth plus 2 feet. The
core liners were approximately 3.8 inches in inside diameter.

The deployment and retrieval of the coretube and vibracorer was conducted from the vessel in
the following manner. First, the vibracorer and coretube of appropriate length were prepared and
attached while laid out on the aft deck. The vibracorer was then lifted into a vertical orientation
and deployed over the stern using a cable and winch attached to the A-frame. A measuring tape
was attached to the vibracorer head to document depth of penetration. The coretube and
vibracorer assembly was then lowered to the benthic surface.

When the coretube nose reached the sediment surface, the distance on the measuring tape and the
latitude and longitude were noted on the core log form. The vibracorer was turned on and cable
was released siowly until the unit reached the intended depth. The distance on the measuring
tape was again logged. The time, date, core length and any other pertinent information were
recorded in the logbook. Once each core was taken, the coretube/vibracorer assembly was
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returned to the deck. The core liner was removed from the outer coretube, and end caps were
installed to prevent leakage of core sediments. Each core was kept in a vertical orientation and
allowed to sit until disturbed surface sediments settled.

Sample Collection and Handling Procedures
As samples were collected, logs and field notes recorded the following parameters:

e Depth of each coring station as measured from mean lower low water (MLLW). This was
accomplished using a weighted [ine and the NOAA predicted tide charts.

e Date and time of collection.

Name of field person(s) collecting and logging in the sample.

The sample station identification number.

Length of each core section and recovery for each core sample.

Qualitative notation of apparent resistance of sediment column to coring.

Any deviation from the approved sampling plan.

Core Extrusion and Logging

The core sampies were extruded onto clean polyethylene lined core trays. Pre-cleaned stainless
steel utensils were used to manipulate the sediment.

The following information was recorded in the sediment coring logs:

Date, time, and name of person logging sample.

Station and sample identification.

Depth of water at location.

Sediment sample depth.

Approximate grain size distribution.

Color

Biological structures (e.g., shells, tubes, macrophytes, and bioturbation).
Presence of debris (e.g., wood chips, wood fibers, other industrial artifacts).
Presence of oil sheen.

Odor (e.g., hydrogen sulfide, petroleumn hydrocarbons).

* & & & 2 @

Sample Compositing

Sediment core samples exhibited minimal stratification. Samples at Sites 1 and 2 were split
between top and bottom to assess temporal changes in deposition of contaminants. For the
remaining sites, the entire length of the core to dredge plan depth +2 feet was composited (Table
2-1). All compositing was performed after the core log descriptions were complete. The core
sediments were transferred into clean stainless steel bowls and mixed thoroughly using clean
stainless steel utensils. The samples were aliquoted for chemical characterization, physical

properties and bioassay testing.
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Table 2-1, Compositing Scheme

SAMPLE ID LOCATION DESCRIPTION
2T Adjacent to Pier B2/3 Composite of upper halves from two stations (Sites 1 and 2)
i obtained adjacent to Pier B2/3
1-2B Adjacent to Pier B2/3 Composite of lower halves from two stations (Sites 1 and 2)
obtained adjacent to Pier B2/3
3 Adjacent to Pier B2/3 Vertical composite of one core location (Site 3) obtained
adjacent to Pier B2/3
4-7 Turming Basin Vertical composite of each of four cores obtained from the
turning basin
g-10 Inner channel Vertical composite of each of three cores obtained from the
inner channel
Decontamination

All sampling core liners were thoroughly cleaned prior to use according to the following

procedure:

Wash with brush and Alconox ™ soap.
Rinse with seawater.

Rinse with distilled water.
After cleaning, immediately place the core liners inside the core tube.

Compositing and sampling equipment, (e.g., mixing bowls and compositing utensils) was

cleaned according to the following procedure:

Wash with brush and Alconox ™ soap.
Rinse with potable water.
Rinse with distitled or deionized water.
Rinse with pesticide grade Methanol.

Rinse with pesticide Hexane.

Sampling equipment was kept uncontaminated by enclosing the bowls and utensils in clean
polyethylene bags prior to use. Clean latex gloves were worn during all sediment manipulations
10 prevent contamination.

BetT CoLuing Hawan
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Sample Transport and Chain-of-Custody

After compositing, samples aliquoted for chemical characterization were placed in precleaned
containers provided by the chemistry laboratory. Samples for bioassay and physical testing were
placed in polyethylene bags, air removed, and sealed. All sediment samples were placed in ice
chests with wet ice and held at approximately 4° in darkness. The samples were batch shipped to
the laboratories at the conclusion of field sampling

Specific procedures were as follows:

e Sample botiles were clearly labeled with sample station and number, date and time of
collection, type of analysis, and sampler’s initials.

e All samples were documented on a Chain of Custody (COC). The COCs were enclosed in
the cooler with the samples and sent to the laboratory for analysis. The field team retained
copies of the COCs.

e Samples were packaged and shipped in accordance with USDOT regulations. Sample bottles
were placed in coolers with wet ice and packed with bubble wrap to prevent breakage.

e The coolers were clearly labeled with sufficient information (name of project, timme and date
container was sealed, person sealing the cooler and recipient’s office name and address) to
enable positive identification.

e A sealed watertight envelope containing COC forms was enclosed in the cooler.

Signed and dated chain-of-custody seals were placed on all coolers prior to shipping.
Coolers were taped securely with duct tape or other packing tape to prevent them from
breaking open during shipment.

2.4 FIELD QA/QC PROCEDURES

Field sampling. The field sampling quality assurance objectives were met by MEC Analytical
Systems Inc. Internal MEC Standard Operating Procedures (SOPs) define vibracore sampling,
sample preservation and shipping, and Chain of Custody systems. Sample logs were completed
in ink. Copies of the sample logs are presented in Appendix A. A photographic record of each
core is presented in Appendix B.
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3.0 LABORATORY PROCEDURES

Physical analyses were performed by MEC Analytical Systems Inc. of Carlsbad, California.
Analytical chemistry was performed by Columbia Analytical Services of Kelso, Washington.
Toxicity testing was performed by Ogden Environmental of San Diego, California.

3.1 LABORATORY ANALYSES

Physical and chemical analyses. Test and reference sediments were analyzed for the standard
suite of Tier 1II parameters detailed in the Evaluation of Dredged Material Proposed for Ocean
Disposal Testing Manual (“Green Book”, EPA/ACOE, 1991). The target analytes were 13
priority pollutant metals, polychlorinated biphenyls (PCBs), pesticides, phenols, TRPH (total
recoverable petroleum hydrocarbons), polynuclear aromatic hydrocarbons (PAHs), organic tin,
total sulfides. ammonia, total organic carbon, and particle size. In addition to the “Green Book”
list of analyses, the Toxicity Characteristic Leaching Procedure ({TCLP) method was performed
on 13 metals to evaluate upland disposal options.

Bioassays. Two bioassay-screening tests were performed for test and reference samples: a solid
phase (SP) test (amphipod) and a suspended particulate phase (SPP) test (bivalve larva). Percent
survival of individuals by replicate after ten days was calculated for the solid phase test. Percent
survival and percent normal development of larvae to the “d-hinge” stage was calculated for the
liquid/suspended phase test. Analysis of each test matrix compared individual samples to the
reference sediment data using the t-test statistic.

3.1.1 Procedures: Physical and Chemical Analyses

Physical properties. Tests to characterize the physical properties of the sediments were
performed to predict the behavior of sediments after disposal and to compare reference and test
sediments. Physical analyses of the dredge material included grain size, total organic carbon

(TOC), and total solids.

e Grain size analysis determined the percentages of the general size classes that make up the
sediment (gravel, sand, silt, and clay). Grave! and sand fractions were separated using nested
sieves; silt and clay fractions were separated using the gravimetric/pipette method (Plumb
1981).

e TOC, made up of volatile and nonvolatile organic compounds, was determined by EPA
Method 9060. Sediments were treated with hydrochloric or sulfuric acid to remove the
inorganic carbon (carbonates and bicarbonates) prior to TOC analysis (Plumb, 1981).

e Total solids were determined by weighing the organic and inorganic material remaining in 2
sample after it was dried at a specific temperature. Total solids were measured and used to
convert concentrations of the chemical parameters from a wet-weight to a dry-weight basis.
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Chemistry. Sediment chemistry was used to identify and quantify the concentrations of

contaminants within sediments proposed for dredging and ocean disposal. The test sediments
and reference sediments were examined for the list of chemicals shown in Table 1 of the SAP,

based upon information presented in the Draft Regional Implementation Manual (RIM) for the
State of Hawaii (ACOE/EPA, 1997).

Analytical methods were EPA Methods recommended in the Green Book and shown in the tables
in Section 4. Organic tin analysis used methodology described in Krone et al., 1988. Porewater
was analyzed for ammonia and sulfides using standard laboratory water quality meters and ion
selective electrodes (Orion SA-720). Procedural blanks, reagent blanks, and standard reference
materials were analyzed, and results are incorporated into a discussion of the analytical quality
assurance and control parameters.

3.1.2 Procedures: Solid Phase Bioassay

Solid phase bioassays were used to estimate the potential impact of ocean disposal on benthic
infauna. Sediment was evaluated using the 10-day solid phase test with the amphipod
Grandidierella japonica. Prior to bicassay testing, ammonia (ion selective electrode), sulfides
(photometric) and salinity (conductivity probe) were measured within interstitial water from
reference, test, and control sediments. Sediments were press sieved through a 2.0-mm mesh to
remove organisms, using only the water available in the sediment sample. Each sediment type
(test, reference and control) was tested with five laboratory replicates. Control sediment was

obtained from the area the G. japonica were collected.

Experiments were conducted in 1-liter glass test chambers containing a single 2-cm layer of test,
reference or control material. Overlying water was renewed every other day. Initial stocking
densities were 20 amphipods in each replicate. Aeration was provided through plastic pipettes,
with care taken to avoid disturbing the sediment. Water quality measurements (pH, salinity,
temperature and dissolved oxygen) were taken in one replicate from each test treatment daily.
Ammonia was measured at the start and finish of the test for each sediment type. All instruments
were calibrated and logged daily prior to use. After 10 days, the animals were carefully sieved
from the sediments and counted.

Statistical methods described in the Green Book were utilized to determine if significant
mortality occurred. Control survival was required to be equal to or above 90 percent for the test
to be considered valid. To evaluate the relative sensitivity of the organisms, reference toxicity
tests were conducted using standard reference toxicants (Lee, 1980).

3.1.3 Procedures: Suspended-Particulate Phase Bioassays

Suspended-particulate phase (SPP) bioassay tests were used to estimate potential impacts of
ocean disposal on organisms living in the water column. The SPP tests were performed
according to the Green Book using a 4:1 dilution of seawater to test sediment. The species tested
was the bivalve larvae (Crassostrea gigas.). The bivalve larva test was performed on the test
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sediment elutriates at concentrations of 0, 1, 10, 50 and 100 percent. The test (ASTM, 1992) was
run for 48 hrs.

The ASTM method requires a test criterion of 70 percent survival of normally developed D-
hinge larvae in the control treatment. At the termination of the study, point estimate statistical
techniques (e.g., LC,, and EC,;) were used to analyze the results.

3.2 LABORATORY QA/QC PROCEDURES

Quality assurance procedures to be used for sediment testing were consistent with methods
described in the Green Book. All samples were tracked using chain-of-custody sheets and sample
receipt logs. Sample storage conditions and holding times were adhered to strictly.

3.2.1 QA/QC for Chemistry Analyses

Chemistry. For trace chemical analysis, the procedures included documentation of the
following criteria for each sample matrix type: analytical reproducibility, analytical detection
limits, recovery of in situ metals and organics, and COC documentation.

The guality assurance objectives for chemiecal analysis conducted by Columbia Analytical

Sciences (CAS) are detailed in their laboratory QA manual. These objectives for accuracy and
precision involve all aspects of the testing process, including:

e Calibration methods and frequency
o Data analysis, vaiidation, and reporting
e Internal quality control

¢ Preventive maintenance

e Procedures to assure data accuracy and completeness

Laboratory QC samples. Environmental sample matrix spike and matrix spike duplicate
analyses were performed at a rate of 25%. Method or reagent blanks were analyzed at a
frequency of >5% or for every analytical batch, whichever was greater. In the absence of
adequate sample quantity to perforrn matrix spiking for all matrix types, either the imaginary
matrix as described in SW-846 or laboratory water was used for preparing matrix spikes. Matrix
spikes are an environmental sample, which is split into three separate aliquots, and one aliquot is
analyzed free from matrix spike introduction. A known concentration of the analyte of interest is
added to the other two aliquots prior to sample preparation and analysis. Both percent recovery
and relative percent difference are reported for matrix spikes/matrix spike duplicates. Spike data
can provide an indication of matrix bias or interference on analyte recovery. Duplicate data can
provide an indication of laboratory precision.

Resuits of all laboratory QC analyses are reported with the final data. and are presented in
Appendix C and D. Any QC samples that failed to meet the QC criteria specified in the
methodology or in the SAP are identified and the corresponding data appropniately flagged. All
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Quality Assurance/Quality Control records for the various testing programs will be kept on file
for review by regulatory agency personnel.

3.2.2 QA/QC for Bioassays

The quality assurance objectives for toxicity testing are those detailed in U.S. EPA (1985a,
1985b) and the Green Book (EPA/COE, 1991). These objectives for accuracy and precision
involve all aspects of the testing process, including: (1) water and sediment sampling and
handling; (2) source and condition of test organisms; (3) condition of equipment; (4) test
conditions; (5) instrument calibration; (6) use of reference toxicants; (7) record keeping; and (8)
data evaluation. The methods employed in the toxicity testing program are detailed in Ogden's
Laboratory SOPs and specific test protocols. These SOPs have been audited and approved by an
independent, EPA recommended laboratory and placed in the QA files, as well as in laboratory
files. All Qgden laboratory staff receives regular documented training in SOPs and test methods.

A reference toxicant was tested on each test organism during the test period to establish the
validity of the toxicity data. For those species with substantive reference toxicant data available,
the LC,, and EC,, should fall within two standard deviations of the laboratory mean. Water
quality measurements were monitored to ensure they fell within prescribed limits, and corrective
actions (EPA recommended) were taken if necessary. All limits established for this program met

or exceeded those recommended by EPA.

Data collected and produced as a result of analysis was recorded on approved data sheets that are
part of the permanent data record for the program.

If any aspect of a test deviated from protocol, the test was evaluated to determine whether 1t was
valid according to the relevant regulatory agencies and the clients. If it was determined to be
unacceptable, the client was notified, and the test was repeated.

Data Analysis, Validation and Reporting. All acute and chronic toxicity tests were performed
according to protocols and conditions listed in Ogden's test protocols. Raw data and study
records were checked to ensure that required test conditions were within specifications cited In
the SOPs. Major deviations from protocol required approval from both the client and the quality
control manager. Unforeseen circumstances that may have affected the integnity of the study are
reported with the test results. The data, analysis and report were also reviewed for accuracy by
the Quality Control Manager.

Internal Quality Control. Ogden's quality control staff performed periodic audits to ensure that
test conditions, data collection and test procedures were conducted according to Green Book and
Ogden protocols. Animal receipt and maintenance logbooks were used to record the source and
health of organisms. Reference toxicant tests were used for an internal check on organism health

and performance.

Preventive Maintenance. Key analytical equipment is maintained routinely to ensure that
equipment failure or changes in operational parameters can be prevented. Procedures used to
maintain equipment are included in the Maintenance and Calibration Log. Replacement parts are
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available for commonly expected repairs and replacement. Spare parts include pH electrodes,
dissolved oxygen (DO) probe membrane replacement kits, calibrated thermometers, pipettes,

graduated cylinders, etc.

Stock standard solutions were stored in at least two separatc containers, so that a fresh standard
solution is available in case the stock standard currently in use becomes contaminated. Working
standards, which are in frequent contact with electrodes, pipettes, etc. were kept in separate
working bottles to reduce chances of contamination of stock standards.

Procedures Used to Assess Data Precision, Accuracy, and Completeness. The precision of
the reference toxicant LC,, determinations are shown by calculating the 95 percent confidence
intervals. The computer program used to analyze the data 1s designed in such a way that,
regardless of the data characteristics, it will calculate an LC,, and corresponding confidence
intervals as long as sufficient mortality is observed. Accuracy cannot be determined as a true
value but rather must be determined relative to a reference value of the substance being

measured.

The precision of all the analytical instruments (DO meter, pH meter, balances, etc.} 1s assumed to
be that stipulated by the manufacturer. The accuracy of the measurements is assessed through

daily calibration.
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4.0 RESULTS

Sediments from Pearl Harbor were collected and analyzed to determine the magnitude and spatial
extent of chemical contamination within material proposed for dredging and ocean disposal. The
study included chemical analysis of sediment samples for metals. PAHs, PCBs, pesticides,
phenols, organic tin, sulfides, ammonia. To address the alternative of upland disposal of
sediments, TCLP extraction and metal analysis of the extract was performed. The physical
parameters particle size, TOC, and percent solids were also measured. Two common dredge
sediment characterization tests were performed, the solid phase (SP) 10 day acute amphipod test
and the suspended particulate phase (SPP) 48 hour bivalve larvae survival and development test.

4.1 FIELD RESULTS

Field sampling was performed on 30 and 31 October 1997. Table 4-1 summarizes the field core
log locations, water depths and sample lengths. Information from the first acceptable core is
presented. Information on additional cores collected for bioassay volume is included tn Appendix

A

Table 4-1 Core Log Summary

STATION LATITUDE LONGITUDE WATER TARGET FINAL #0F
ID DEPTH CORE CORE CORES
(DEGMIN, WGS84) (DEGMIN, WGSE4) LENGTH LENGTH
(FT MLLW) (FT)
1 21°21.272 157° 57.382" 44.5 7.5 4.0 3
2 21°21.399° 157° 57.300° 45.6 6.4 6.4 1
3 21°21.36%° 157° 57.380° 45.5 6.5 6.5 1
4 21° 21.560° 157° 57.338° 46.8 52 52 2
5 21°21.792 157° 57.067 457 6.3 4.5 2
6 21° 21475 157 57.33%° 48.6 34 34 2
7 21° 21.555° 157° 57.019 44.8 7.2 7.2 1
8 21221163 157° 57.865 439 8.1 8.1 1
9 21° 20976 157° 58.082° 474 4.6 44 3
10 21°19924° 157° 58 168" 48.0 4.0 440 2
BELT COLLINS Hawai 17 DECEMBER, 1897 13
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Refusal was not encountered at any of the sites. Retrieval was slightly reduced at site 9. Sample
compression and liquefaction were the most likely causes of the reduced retrieval. At sites 1 and
5, significant amounts of reduced retrieval after complete penetration were encountered. The
most likely mechanism for limited retrieval at Sites 1 and 5 was presumed to be blockage of the
core tube by coral fragments or rocks, combined with loose sediments. In loose sediments, the
coral/rocks plug the core tip and push sediment away from the core tip instead of into the tube.
Multiple attemnpts at several locations at sites 1 and 5 resulted in consistent low recoveries.

4.2 CHEMISTRY RESULTS

Physical chemistry results are presented in Section 4.2.1. Analytical chemistry results are
presented in Section 4.2.2. Results of TCLP analysis are presented in Section 4.2.3. The
abbreviation ND refers to "not detected". However, data with the value of “ND” are more
accurately quantified as "less than the MRL (Method Reporting Limit)".

4.2.1 Physical Chemistry

Summary data for physical chemistry are presented in Table 4-2. Original laboratory reporis are
provided in Appendix C.

Table 4-2 Grain Size, TOC, Percent Solids

STATION ID %GRAVEL % SAND % SILT % CLAY TOC (%) % SOLIDS
1-2T 0 11 413 477 1.050 47
1-2B 0 10 40.1 50 0.875 59

3 0 2.7 46.5 50.9 0.909 43
4 0 4.2 349 60.9 0.980 49
5 0 224 38.7 38.9 0.650 53
6 0 5.3 39.2 55.4 0.924 46
7 0 21.6 30.8 47.6 0.933 54
8 0 425 33.2 243 0.403 63
9 0 234 44.8 31.8 0.693 51
10 0 44.8 31.9 234 2.831 69
Reference 0 97 1.1 1.9 0.127 76
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4.2.2 Analytical Chemistry

Summary data for analytical chemistry are presented in Table 4-3. Chemistry laboratory reports
are provided by CAS and are presented in Appendix D.

Sediments from the 1-2T in general contained the highest levels of the chemicals analyzed. Of
the metals, lead, copper and zinc were present within the 1-2T sample at levels that are
sometimes associated with toxicity. The high zinc level measured at 1-2T may have been
associated with one or more chips from cathodic protection devices used on ships. Elemental
metal material is not typically available to biological organisms, and is not easily associated with
toxicity. Of the organic chemicals, PAHs and PCBs were also measured within the 1-2T sample
at levels that at times have been associated with biological effects.

Table 4-3
Total Metals
EPA Method 6{10/200.8
(Mercury = EPA Method 7471)
Units mg/Kg (ppm}
Analyte 1-2T | 1-2B 3 4 5 . 6 7 8 9 10 Ref.
Antimony 1 0 0 Q 0 0 0 0 ¢ 0 0
ATrsenic 8 8 6 5 3 4 5 4 7 4 2
Beryllium 0 0 0 0 1 0 0 0 0 0 ND
Cadmium i i 0 0 0 0 0 0 0 0 0
Chromium 88 66 73 70 87 &4 70 25 36 32 9
Copper 212 98 68 40 56 38 24 12 4] 10 3
Lead 208 67 36 20 i3 19 2 7 30 68 1
Mercury 2 2 1 0 1 0 0 0 1 0 ND
INickel 39 4] 4] 40 48 40 45 23 49 24 21
Selenium 2 2 ND ND 1 ; 1 ND l ND ND
Silver I 0 l 0 o 1] 0 0 ! 0 o
Thallium 0 0 0 0 0 0 0 0 0 0 ND
Zinc 1450 106 95 16 115 72 41 25 83 165 6
Suifide, Dissolved ND ND ND ND ND ND ND ND ND ND ND
Base Neutral/Acid Semi-volatile Organic Compound
EPA Method 8270, PAHs and Phenols
Units Ug/Kg (ppb)
Analyte 1-2T | 1-2B 3 4 5 6 7 8 9 10 Ref.
Phenol 67 ND ND ND ND ND ND ND ND ND ND
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Base Neutral/Acid Semi-volatile Organic Compound
EPA Method 8270, PAHs and Phenols
Units Ug/Kg (ppb)

Analyte 1-2T | 1-2B 3 4 5 6 7 8 9 10 Ref.
2-Chlorophenol ND ND ND ND ND ND ND ND ND ND ND
2-Nitrophenol ND ND ND ND ND ND ND ND ND ND ND
2,4-Dimethylphenol ND ND ND ND ND ND ND ND ND ND ND
2.4-Dichlorophenol ND ND ND ND ND ND ND ND ND ND ND
Naphthalene 24 ND ND ND ND ND ND ND ND ND ND
I;fﬂ':;“’;‘;:ml ND | ND | ND{ ND{ ND | ND | ND | ND ND ND ND
2,4,6-Trichlorophenol | ND ND ND | ND ND ND ND ND ND ND ND
Acenaphthylene 27 ND ND ND ND ND ND ND ND ND ND
Dimethy| Phthalate ND ND ND { ND ND ND | ND ND ND ND ND
Acenaphthene 107 ND ND ND ND ND ND ND ND ND ND
2,4-Dinitrophenol ND ND ND ND ND ND ND ND ND ND ND
4-Nitrophenol ND ND ND ND ND ND ND ND ND ND ND
Flucrene 136 ND ND ND ND ND ND ND ND ND ND
Diethyl Phthalate ND ND ND ND ND ND ND ND ND ND ND
jﬂ;ﬁﬂis ND | ND ND | ND | ND | ND | ND ND ND KD ND
Pentachlorophenol ND ND ND ND ND ND ND ND ND ND ND
Phenanthrene 2300 44 21 ND ND ND ND ND ND ND ND
Anthracene 700 ND ND ND ND ND ND ND ND ND ND
Di-n-butyl Phthalate 56 ND 32 37 ND I5 4] 22 48 ND 20
Fluoranthene 5100 109 78 26 38 21 ND ND 55 ND ND
Pyrene 4300 140 87 30 43 23 ND ND 71 ND ND
Butyi Benzyl Phthalate] ND ND ND | ND ND ND ND ND ND ND ND
Benz(a)anthracene 2100 46 50 ND ND ND ND ND 37 ND ND
Chrysene 2100 53 64 22 27 22 ND ND 43 ND ND
?;ﬁ;:::’“‘“y') 30 | ND | 20 | N\D | ND|{ ND| ND| ND | ND | ND ND
Di-n-octy] Phthalate ND ND ND ND ND ND ND 38 ND ND ND
Benzo{b)fluoranthene | 2100 129 200 92 151 83 ND ND 148 41 ND
Benzofk)fiuoraninene | i800 42 63 5 43 3 ND 23 47 ND ND
Benzo(a)pyrene 2100 88 131 51 84 48 ND ND 97 25 ND
ir;c)l;;:);:f,} 1200 38 77 32 46 26 ND ND 44 ND ND
Dibenz(a,hlanthracene | 190 ND 20 ND ND ND ND ND ND ND ND
Benzo(g,h,i)perylene 1000 36 66 30 42 23 ND ND 49 ND ND
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Butyltins Method = Krone et al., 1988
Units Ug/Kg (ppb)
Tri-n-butyltin 41 2 10 4 2 5 ND 2 5 ND 1
Di-n-butyltin 25 2 16 3 4 4 ND 2 3 ND ND
n-Butyltin ND ND ND | ND | ND| ND ND ND ND ND ND
Organechlorine Pesticides and Polycblorinated Biphenyls
EPA Method 8081, Pesticides and PCBs
Units (dry wt.)
ug/Ke (ppb)

Analyte 12T | [-IR 3 4 5 6 7 8 9 10 Ref.
alpha-BHC ND ND ND ND ND ND ND ND ND ND ND
beta-BHC ND ND ND ND ND ND ND ND ND ND ND
gamma-BHC(Lindane)| ND ND ND ND ND ND ND ND ND ND ND
delta-BHC ND ND ND ND ND ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND ND ND ND ND ND
Aldrin ND ND ND ND.] ND ND ND ND ND ND ND
Heptachlor Epoxide ND ND ND ND ND ND ND ND ND ND ND
Endosulfan [ ND ND ND ND ND ND ND ND ND ND ND
Dieldrin ND ND ND ND ND ND ND ND ND ND ND
4.4'-DDE 3 ND ND ND ND ND ND ND ND ND ND
Endrin ND ND ND ND ND ND ND ND ND ND ND
Endosulfan 11 ND ND ND | ND ND ND ND ND ND ND ND
4,4-DDD ND ND ND ND ND ND ND ND ND ND ND
Endrin Aldehyde Nb ND <3 ND 3 ND ND ND ND ND ND
Endosulfan Sulfate ND ND ND | ND | ND | ND | ND ND ND ND ND
4,4-DDT ND ND ND ND ND ND ND ND ND ND ND
Endrin Ketone ND NI ND ND ND ND ND ND ND ND ND
Methoxychlor ND ND ND ND ND ND 14 ND ND ND ND
Chlordane <15 ND ND ND ND ND ND ND ND ND ND
Toxaphene <300 ND <70 <50 <80 | <45 ND ND <40 ND ND
Aroclor 1016 ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1221 ND ND ND ND ND ND ND ND ND ND ND
Arcclor 1232 ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1242 ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1248 ND ND ND ND ND ND ND ND ND ND ND
Aroclor 1254 79 ND ND ND ND ND ND ND ND ND ND
Aroclor 1260 238 ND 95 70 10 64 ND 30 50 ND ND
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4.2.2 TCLP Chemistry

Summary data for TCLP chemistry are presented in Table 4-4. Chemistry laboratory reports are
provided by CAS and are presented in Appendix D.

TCLP data indicate that none of the 13 metals was present in the leachate at levels above the
detection limits. I.e., the CLP extraction did not liberate detectable amounts of the metals from

the marine sediments.
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Table 4-4 TCLP Chemistry Results

TCLP Metals
Units Mg/L (ppm)

Analyte 12T | 12B | 3 4 5 6 7 8 9 10 Ref.

Antimony ND ND ND ND ND ND ND ND ND ND ND

Arsenic N> | no | ND [ ND | ND [ ND| ND | ND | ND ND ND

Beryllium ND | ND | ND | ND| ND | ND | ND| ND { ND ND ND

[Cadmium ND | ND | ND| ND|[ ND| ND | ND| ND | ND ND ND
{cthromium ND | ND | ND | ND|{ ND [ ND | ND| ND | ND ND ND
[Copper ND | ND | ND| ND| ND| ND | ND | ND ND ND ND
fLcad ND | ND | ND} ND| ND| ND| ND{ ND | ND ND ND
EMercury ND [ ND I Np | ND| ND ) ND|{ ND! ND | ND ND ND
Nickel ND | ND | ND| NDI ND| ND| ND | ND [ ND ND ND

Selenium ND | ND | ND | ND| ND] ND| ND| ND | ND ND ND

Siiver ND | ND | ND| ND| ND|{ ND| ND| ND [ ND ND ND

Thallium ND | ND [ ND|[ ND| ND|[ ND| ND| ND | ND ND ND

Zinc ND | ND | ND| ND| ND| ND | ND| ND | ND ND ND

4.3 BIOASSAY RESULTS

Solid Phase test results are presented in section 4.3.1. Suspended Particulate testing results are
presented in Section 4.3.2. Bioassay laboratory reports provided by Ogden Environmental detail
analytical results, statistical evaluations and other test information such as water quality and
QA/QC issues. The bioassay laboratory report is provided in Appendix E.

4.3.1 Solid Phase Tests

Summary data for solid phase tests are presented in Table 4-5.

Organisms were exposed to test sediments for 10 days. Test sediments were sieved after ten
days. The live and dead amphipods were recorded after sieving. Test data indicate that all SP

test samples passed EPA/ACOE “Green Book™ ocean disposal criteria (significantly reduced
survival compared to reference coupled with a mean survival reduction > 20% from the

reference).
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Table 4-5 Solid Phase Bioassay Results

TEST SITE REPLICATE NO. ALIVE NO. DEAD % SURVIVAL AVE. % SURVIVAL
Control A 18 2 G
B 20 0 100
C 20 0 100
D 20 0 104
E 20 0 100 98
Reference A 18 2 90
B 17 3 85
C 19 1 95
D 20 0 100
E 20 0 100 94
1-2 Top A 18 2 90
B 18 2 90
C 17 3 85
D 19 1 a5
E 20 0 100 92
1-2 Bottom A 18 2 90
B 17 3 85
C 18 2 90
D 19 1 95
E 17 3 85 89
3 A 19 1 93
B 18 2 90
C 18 2 90
D 17 3 85
E 18 2 90 90
4 A 16 4 80
B 19 I 95
C 19 1 935
D i8 2 90
E 20 0 100 92
5 A 19 i 95
B 18 2 90
C 19 1 93
D 18 2 90
E 19 1 95 93
6 A 20 QO 100
B 19 1 95
C 20 0 100
D 19 i 95
E 19 ] 95 97
7 A 15 3 75
B 19 1 93
C 19 1 93
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TEST SITE REPLICATE NQ. ALIVE NO. DEAD % SURVIVAL AVE. % SURVIVAL

7 D 20 0 100

E 19 | 95 92
8 A 20 0 100

B 20 0 100

C 19 i 93

D 18 2 90

E 20 0 100 97
9 A 19 ] 95

B 18 2 90

C 19 ! 95

D 19 1 95

E 20 0 100 95
10 A 19 | 93

B 20 0 100

C t8 2 90

D 20 0 100

E 18 2 90 95

4.3.2 Suspended Particulate Phase Tests

Summary data for suspended particulate phase tests are presented in Table 4-6. Complete
Jaboratory reports are provided in Appendix E.

For the survival endpoint, SPP tests indicated that signtficantly different LC, levels were present
at five sites (1-2 Bottom; 3; 4, 6; and 7). The L.C,; (Lethal Concentration 50) represents the
calculated concentration of the sediment elutriate that would result in mortality of 50% compared
to the control water. Samples from Sites 1-2 Top; 5; 8; 9; 10 and Reference had LC,, results of
>100% concentration of elutriate. Of the samples that produced LC,, values less than 100%, the
values ranged from a low of 67% survival at 1-2 Bottom to 81% survival at Station 6.

For the development endpoint, SPP tests indicated significantly different EC,, (Effects
Concentration 50) concentrations at five sites (1-2 Bottom; 3; 4; 6; and 7). The EC,, represents
the calculated concentration of the sediment elutnate that would effect normal development by
50% when compared to the control water. Sampies from Sites 1-2 Top; 5; 8; 9; 10 and Reference
had EC,, results of >100% concentration of elutnate. Of the samples that produced EC,, values
less than 100%, the EC,, values ranged from a low of 62% at Site 4 to a high of 73% at Site 3.

This SPP data indicate that the sediment will likely pass EPAJACOE ocean disposal criteria for
these tests. The EPA/ACOE allow input of the SPP data into various models that allow for
dilution to be factored in. Oceanographic data such as depth, temperature. and currents: specific
vesse! factors such as volume, speed of discharge, and speed of vessel; and sediment factors such
as percent moisture. particle size and cohesiveness are combined to predict biological effects on
the water column biota. Past experience with running the models indicates that ECy, levels of the
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magnitude measured in this project do not cause failure of the “Green Book” SPP ocean disposal

criteria. The information does indicate that some low level toxicity is present within the project
area. This contamination may have ramifications in future bicaccumulation testing and SP testing

of different species.
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Table 4-6 SPP Bioassay Resuits

Suspended Particulate Phase Analyses (percent elutriate)
Bivalve Larvae Survival
Test Site LCs Bivalve Larvae Development EC,,
Reference >100 >100
1T+2T >100 >100
18+2B 67 65
3 77 73
4 77 62
5 >100 >100
6 81 71
7 70 70
8 =100 >100
9 >100 >100
10 >100 >100
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VIBRACORE CORING LOG

Date: 3/ C)Q( ?_F Project; Navy Homeporting. Pearl Harbor Recorder: {‘ !L;

Station ID: / Attempt CL of
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VIBRACORE CORING LOG
Date:7{ éc‘( 7? Project: Navy Homeporting, Pearl Harbor Recorder: Z E {1L\
Station iD: { Attempt 3 of 3

Latitude: -glo 2/‘ 282 - Longitude: /570 g 3&,/ - Nav Datum: WGS 84
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VIBRACORE CORING LOG
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VIBRACORE CORING LOG
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MEC ANALYTICAL SYSTEMS INCORPORATED

VIBRACORE CORING LOG

Date: BKOC{?$

Project: Navy Homeporting, Pearl Harbor
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MEC ANALYTICAL SYSTEMS INCORPORATED

VIBRACORE CORING LOG

Date: 3‘}/“(/?}

Project: Navy Homeporting, Pearl Harbor
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MEC ANALYTICAL SYSTEMS INCORPORATED

VIBRACORE CORING LOG

Date: go oq_ 7_?,

Project: Navy Homeporting, Pearl Harbor
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MEC ANALYTICAL SYSTEMS INCORPORATED
VIBRACORE CORING LOG

Y
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MEC ANALYTICAL SYSTEMS INCORPORATED
VIBRACORE CORING LOG

Date: gq&f/ 7? Project: Navy Homeporting, Pear! Harbor Recorder: M
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MEC ANALYTICAL SYSTEMS INCORPORATED
VIBRACORE CORING LOG
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MEC ANALYTICAL SYSTEMS INCORPORATED
VIBRACORE CORING LOG

Project: Navy Homeporting, Pearl Harbor
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MEC ANALYTICAL SYSTEMS INCORPORATED
VIBRACORE CORING LOG
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Appendix B

Core Photographs
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Appendix C

Physical Chemistry



-~

S 5 2 E ANALYTICAL SYSTEMS, INC.
November 17, 1997 Baich No.: 971114A
Dear John;

Enclosed are the results of samples submitted to our laboratory on 07Nov97
for analysis of TOC (Method ASTM D2579, modified). For your reference,
these samples have been assigned our batch number 971114A.

All analyses were performed consistent with our laboratory’s quality

assurance program and all samples met the quality control criteria specified
in the above methods and/or our intemal SOPs.

Please call if you have any questions.

Sincerety,
Brian Riley
Laboratory Manager
Page 1 of 3
2433 Impala Dr.. Carisbad. CA 92008 6060 Cone de) Cedro. Carlsbad, CA 92009 98 Main St Sunte 428, Tiburon, CA 94920

16191 93).8081 FAX (6191931-1580 16191 931-9225 FAX 1619)931-9251 (415y 4351847 FAX (415,325.0479



Analytical Report

Project: Pearl Harbor Homeperting Date Received: 07Nov87
Contact: John Hardin Date Analyzed: 14Nowv97
Sample Matrix: Soil Batch No.: 971114A

Total Organic Carbon
Analysis Method: ASTM D257%9, modified
Percent (%)

Sample

I.D. MRL Result
i-2-B 0.002 0.875
1-2-T 0.002 1.050
SITE 3 0.002 0.90%
SITE 4 0.002 0.980
SITE S 0.002 0.650
SITE 6 0.002 0.924
SITE 7 0.002 0.933
SITE 8 0.002 0.4G3
SITE 9 0.002 0.693
SITE 1¢ 0.002 2.831
GRANDID CONTROL 0.002 0.046
REFERENCE 0.002 0.127
Method blank ND

Approved by: ? ___?é__,/-, pate: [ZNov 97

Page 2 of 3



QA/QC Report

Project: Pearl Harbor Homeporting Date Received: O7Nov97
Contact: John Hardin Date Analyzed: 14Nov$?
Sample Matrix: Soil Batch No.: 971114a

Duplicate Summary
Total Organic Carbon
Percent (%}

Sample Sample Duplicate

1.D. Result Result Average RFD
REFERENCE 0.127 0.122 0.124 3.739
SITE 9 0.693 0.690 0.691 0.477

4

ASTM D2579, modified ?
Approved by: _E.——- —_— . L—/\ Date: f?'fdw ??

Page 3 of 3




GRAIN SIZE ANALYSIS

Contract; Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10NovS7
Date of report: 14Nov97
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: 1-2-T
Total sample weight: 18.345% grams
-------- Size ------ Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.018 0.098 0.098
1000.000 0.0 0.103 0.561 0.660
707.1Q7 0.5 0.194 1.058 1.717
500.000 1.0 0.314 1.712 3.4289
353.553 1.5 0.541 2.949 6.378
250.000 2.0 0.171 0.932 7.310
176.777 2.5 0.191 1.041 8.351
125.000 3.0 0.186 1.014 9.365
88.388 3.5 0.180 0.981 10.346
62.500 4.0 0.117 0.638 10.984
31.250 5.0 0.787 4.288 15.272
15.625 6.0 1.863 10.156 25.428
7.812 7.0 2.650 14.444 39.873
3.5906 8.0 2.277 12.413 52.286
1.953 9.0 1.449 7.899 6£0.185
< 1.953 > 9.0 7.304 39.815 100.000
$ < 4 phi = 89.016
$F > 1 ph:. = 1.717
% gravel = 0.000
% sand = 10.984
% silt = 41.302
% clay = 47.714
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi microns
7.816 4.44 8.420 2.92 3.348 0.180
5th percentile = 1.266
16th percentile = 5.072
50th percentile = 7.816
84th percentile = 11.769

85th percentile = .
**+ 84th percentile extrapolated ***
*++ 95th percentile not reached =*=**

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, Ca 92008



GRAIN SIZE ANALYSIS

Contract: Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10Nov8?7
Date of report: 14Nov97
analysis method: Sieve/pipette (Plumb, 1881)
Sample Identification: 1-2-B
Total sample weight: 19.429 grams
-------- Size ---—--- Weight Cumuiative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.014 0.072 0.072
1000.000 0.0 0.128 0.659 0.731
707.1067 0.5 0.135 0.695 1.426
500.000 1.0 0.152 0.782 2.208
353.553 1.5 0.148 0.762 2.970
250.000 2.0 0.228 1.174 4.143
176.777 2.5 0.230 1.184 5.327
125.000 3.0 0.353 1.817 7.144
gg8.388 3.5 0.268 1.379 B.523
62.500 4.0 0.284 1.462 9.8985
31.250 5.0 0.787 4.049 14.034
15.625 6.0 1.946 10.01¢ 24.050
7.812 7.0 2.608 13.425 37.475
3.906 8.0 2.443 12.573 50.048
1.953 9.0 1.822 9.376 59.424
< 1.953 > 9.0 7.884 40.576 100.000
$ < 4 phi = 90.01%
$ > 1 phi = 1.426
% gravel = 0.000
% sand = 9.985
% silt = 40.063
% clay = 49.952
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi microns
7.996 3.92 8.407 2.95 3.211 c.1z28
Sth percentile = 2.362
16th percentile = 5.196
50th percentile = 7.996
84th percentile = 11.618

95th percentile = .
*+** garh percentile extrapolated ***
*+x O08th percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008



GRAIN SIZE ANALYSIS

Cont ~act: Pearl Harbor Homeporting
ont ot person: Jchn Hardin
Date ¢f analysis: 10Nov97?
Date of report: 14Nov97
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: SITE 3
Total sample weight: 17.376 grams
———————— Size -=~--- Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414 .214 -0.5 0.000 0.000 0.000
1000.000 0.0 0.004 0.023 0.023
707.107 0.5 0.004 0.023 0.046
500.000 1.0 0.022 0.127 0.173
353.553 1.5 0.195 1.122 1.295
250.000 2.0 0.045 0.259 1.554
176.777 2.5 0.037 0.213 1.767
125.000 3.0 0.038 0.219 1.985
88.388 3.5 0.052 0.299 2.285
62,500 4.0 0.070 0.403 2.688
31.250 5.0 0.787 4,527 7.215
15.625 6.0 1.4987 11.437 18.652
7.812 7.0 2.691 15.488 34.139
3.906 B.0 2.608 15.011 49.1540
1.953 9.0 1.656 9.531 58.681
< 1.953 > 9.0 7.180 41.319 100.000
% < 4 phi = 97.312
$ > 1 phi = 0.046
% gravel = 0.000
% sand = 2.688
% silt = 46.463
% clay = 50.850
Sample Statistics
Median Mean Dispersion Skewness
rhi microns phi microns
8.089 3.67 8.712 2.38 2.944 0.212
5th percentile = 4.511
l16th percentile = 5.768
50th percentile = 8.089
84th percentile = 11.656

95th percentile = .
*+* g4rh percentile extrapolated *%*
*** 95th percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008



GRAIN SIZE ANALYSIS

Contract: Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10Nov97
Date of report: 14Nov97
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: SITE 4
Total sample weight: 19.469 grams
———————— Size ------ Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.001 0.005 0.005
1000.000 0.0 0.038 0.195 0.200
707.107 0.5 0.033 0.169 0.370
500.000 1.0 0.045 0.231 0.601
353.553 1.5 0.053 $.272 0.873
250.000 2.0 0.086 0.442 1.315
176.777 2.5 0.105 0.539 1.854
125.000 3.0 0.168 0.863 2.717
B8 .388 3.5 6.132 0.678 3.395%
62.500 4.0 0.160 0.822 4.217
31.250 5.0 0.911 4.678 8.895
15.625 6.0 1.987 10.208 19.103
7.812 7.0 2.526 12.972 32.075
3.906 8.0 1.366 7.018 39.093
1.953 g.0 2.898 14.886 53.979
< 1.953 > 8.0 B8.960 46.021 100.000
% < 4 phi = 95.783
$ > 1 phi = 0.370
% gravel = (.000
% sand = 4.217
$ silt = 34.876
$ clay = 60.907
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi microns
8.733 2,35 8.356 3.05 2.660 -0.141
5th percentile = 4.167
16th percentile = 5.696
50th percentile = §.733
84th percentile = 11.017

95th percentile = .
*++ 84th percentile extrapolated ***
**»* g5th percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, €A 92008



GRAIN SIZE ANALYSIS

Contract: Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10Nov97
Date of report: 14Nov97
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: SITE 5
Total sample weight: 20.666 grams
———————— Size ------ Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.113 0.547 0.547
1000.000 0.0 0.285 1.379 1.926
707.107 0.5 0.368 1.781 3.707
500.000 1.0 0.399 1.931 5.637
353.553 1.5 0.743 3.595 9.233
250.000 2.0 0.373 1.805 11.037
176.777 2.5% 0.626 3.029 14.067
125.0600 3.0 0.679 3.286 17.352
88.388 3.5 0.587 2.840 20.193
62.500 4.0 0.453 2.192 22.385
31.25¢0 5.0 1.408 6.812 29.196
15.625 6.0 2.236 10.819 40.015
7.812 7.0 2.360 11.420 51.435
3.906 8.0 1.987 9.617 61.051
1.953 9.0 1.448 7.012 £8.063
< 1.953 > 9.0 6.600 31.937 100.000
$ < 4 phi = 77.615
£ > 1 phi = 3.707
% gravel = 0.000
% sand = 22.385
% silt = 38.666
¥ clay = 38.949
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi microns
6.874 8.52 6.835 B.76 4.041 -(.010
5th percentile = 0.835
l16th percentile = 2.794
50th percentile = 6.87¢
g84th percentile = 10.875

g5cth percentile = .
*** g4th percentile extrapolated ***
*** O5¢th percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 52008



GRAIN SIZE ANALYSIS

Contracet: Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10Nov97
Date of report: 14Nov97
Analysis method: Sieve/pipette (Flumb, 1981)
Sample Identification: SITE &
Total sample welght: 17.727 grams
———————— Size ------ Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 ¢.000
1414.214 -0.5 0.007 0.039 0.039
1000.000 0.0 0.016 0.090 0.130
707.107 ¢.5 0.040 0.226 0.355
500.000 1.0 0.053 0.299 0.654
353.553 1.5 0.074 0.417 1.072
250.000 2.0 0.138 0.778 1.850
176.777 2.5 0.123 0.694 2.544
125.000 3.0 0.19¢ 1.123 3.667
88.388 3.9 0.156 0.880 4.547
62.500 4.0 0.136 0.767 5.314
31.250 5.0 0.538 3.036 8.350
15.625 6.0 1.573 8.8B75 17.225
7.812 7.0 2.236 12.612 29.837
3.906 8.0 2.608 14.714 44 .551
1.953 9.0 1.780 10.043 - 54.594
< 1.953 > 9.0 8.049 45.406 100.000
$ < 4 phi = 94.686
$ > 1 phi = 0.355
% gravel = 0.000
% sand = 5.314
% silt = 39.237
% clay = 55.449
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi microns
8.543 2.68 8.895 2.10 3.033 0.116
5th percentile = 3.7985
16th percentile = 5.862
50th percentile = £8.543
84th percentile = 11.928

95th percentile = .
== g4th percentile extrapolated ***
*»*+ 95rh percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008



GRAIN SIZE ANALYSIS

Contract: Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10Nove7
Date of report: 14NovS7
Analysis method: Sieve/pipette {(Plumb, 1981)
Sample Identification: SITE 7
Total sample weight: 21,269 grams
-------- Size --=--- Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000C
1414.214 -0.5 0.077 0.362 0.362
1000.000 0.0 0.173 0.813 1.175
707.107 0.5 0.191 0.898 2.073
500.000 1.0 0.162 D.762 2.835
353.553 1.5 0.421 1.979 4.814
250.000 2.0 0.353 1.660 6£.474
176.777 2.9 0.718 3.376 9.850
125.000 3.0 0.920 4,325 14.175
88.388 3.5 0.961 4.518 18.693
62.500 4.0 0.611 2.873 21,566
31.250 5.0 1.756 §.257 29.823
15.625 6.0 1.628 7.653 37.476
7.812 7.0 1.456 6.847 44.323
3.906 8.0 1.713 8.055 52.378
1.953 9.0 2.913 13.694 66.073
< 1.953 > 9.0 7.216 33.927 100.000
% < 4 phi = 78.434
$ >1phi = 2.073
$ gravel = (0.000
% sand = 21.566
§ silt = 30.812
& clay = 47.622
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi microns
7.705 4.79 6.823 8.83 3.621 -0.243
5th percentile = 1.5%56
16th percentile = 3.202
50th percentile = 7.705
84th percentile = 10.445

95th percentile
*** 84th percentile extrapolated ***
**+ O5th percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008




GRAIN SIZE ANALYSIS

Contracert: Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10Novg7
Date of report: 14Nov97
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: SITE 8
Total sample weight: 24 .904 grams
-------- Size ~=----- Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000C 0.600 0.0060¢
1414.214 -0.5 0.089 0.357 0.357
1000.000 0.C 0.566 2.273 2.630
707.107 0.5 0.520 2.088 4,718
500.000 1.0 0.538 2.160 6.879
353.553 1.5 0.631 2.534 9.412
250.000 2.0 1.367 5.489 14.901
17¢.777 2.5 1.832 7.356 22.258
125.000 3.0 2.532 10.167 32.425
g88.38B8 3.5 1.549 6.220 38.645
62.500 4.0 0.953 1.827 42.472
31.250 5.0 2.056 B.256 50.728
15.625 6.0 2.699 10.836 61.564
7.812 7.0 2.142 8.600 70.164
3.906 g.0 1.371 5.504 75.668
1.953 e.0 0.900 3.612 79.280
< 1.953 > 9.0 5.160 20.720 100.000
% < 4 phi = 57.528
¢ >1phi = 4.718
$ gravel = 0.000
% sand = 42.472
% silt = 33.196
% clay = 24.332
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi microns
4.912 33.22 5.867 17.14 3.792 0.252
Sth percentile = 0.565
l16th percentile = 2.075
50th percentile = 4.912
g4th percentile = 9.659

95th percentile = .
**+ fg4rh percentile extrapolated *=**
*** O5rh percentile not reached ***

MEC analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008



GRAIN SIZE ANALYSIS

contrace: :rl Harbor Homeporting
Contact person: vohn Hardin
Date of analysis: 10Novy7
Datre of report: 14Novs7
Analysis method: Sieve/pipette {Plumb, 1981)
Sample Identification: SITE 9
Total sample weight: 20.542 grams
-------- Size ------ Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.000 ¢.000 ¢.000
1000.000 0.0 0.263 1.280 1.280
707.107 0.5 0.262 1.275 2.556
500.000 1.0 0.271 1.319 3.875
353.5853 1.5 0.271 1.319 5.194
250.000 2.0 0.404 1.967 7.161
176.777 2.5 0.446 2.171 9.332
125.000 3.0 0.848 4.128 13.460
88.388 3.5 0.8E9 4.328 17.788
62.500 4.0 1.148 5.589 23.376
31.250 5.0 1.628 7.924 31.300
15.625 6.0 2.784 13.554 44.854
7.812 7.0 2.741 13.345 58.199
3.906 8.0 2.056 10.009 £€8.208
1.853 8.0 1.414 6£.881 75.089
< 1,953 > 9.0 5117 24 .911 100.000
§ < 4 phi = 76.624
$ > 1 phi = 2.556
% gravel = 0.000
¥ sand = 23.376
$ silt = 44.831
¥ clay = 31.792
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi  microns
6.386 11.96 6.611 10.23 3.318 0.068
Sth percentile = 1.426
16th percentile = 3.283
50th percentile = 6.386
84th percentile = 9.929

95th percentile = .
=+ Q4th percentile extrapolated ***
*++ §Gth percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008



GRAIN SIZE ANALYSIS

Contract: Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10Nov97
Date of report: 14Nov27
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: SITE 10
Total sample weight: 27.566 grams
———————— Size ------ Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.143 0.51¢9 0.519
1000.000 0.0 0.433 1.571 2.090
707.107 0.5 0.733 2.659 4.749
500.000 1.0 0.864 3.134 7.883
353.553 1.5 1.579 5.728 13.611
250.000 2.0 0.871 3.160 16.771
176 .777 2.5 2.137 7.752 24 .523
125.000 3.0 1.865 £.7€6 31.288
88.388 3.9 2.075 7.527 38.816
62.500 4.0 1.640 5.949 44 .765
31.250 5.0 2.613 9.479 54.244
15.625 6.0 2.613 9.479 63.722
7.812 7.0 1.671 6.060 €9.782
3.90¢6 8.0 1.885 6.837 76.€19
1.953 9.0 1.542 5.594 g2.213
< 1.953 > 9.0 4.903 17.787 100.000
¥ < 4 phi = 55.235
$ > 1 phi = 4.749
% gravel = 0.000
% sand = 44.765
§ silt = 31.854
% clay = 23.381

Sample Statistics

Median Mean Dispersion Skewness
phi microns phi microns
4.552 42 .62 5.562 21.16 3.684 0.274
5th percentile = 0.540
16th percentile = 1.B78
50th percentile = 4.552
B4th percentile = 9,247

95th percentile = .
*++ g4ch percentile extrapolated ***
$** ORrh percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, Cca 92008



GRAIN SIZE ANALYSIS

Contract: Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10Nov97
Date of report: 14Nov87
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: GRANDID CONTROL
Total sample weight: 30.462 grams
-------- Size -~----- Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.000 0.000 0.000
1000.000 0.0 0.000 0.000 0.000
707.107 0.5 0.005 0.01¢6 0.016
500.000 1.0 0.028 0.092 0.108
353.553 1.5 4.666 15.31¢8 15.426
250.000 2.0 4.723 15.505 30.931
176.777 2.5 7.358B 24.155 55.086
125.000 3.0 6.750 22.159 77.244
88.388 3.5 5.165 16.956 94.200
£2.500 4.0 0.890 2.922 97.122
31.250 5.0 0.086 0.281 97.403
15.625 6.0 0.086 0.281 97.684
7.812 7.0 0.043 0.141 97.825
3.906 B.0 0.043 0.141 97 .966
1.953 9.0 0.043 0.141 98.106
< 1.953 > 9.0 0.577 1.894 100.000
$ < 4 phi = 2.878
$ > 1 phi = 0.016
$ gravel = 0.000
% sand = 97.122
% silec = 0.B844
%2 clay = 2.034

Sample Statistics

Median Mean Dispersion Skewness

phi microns phi microns

2.395 190.1¢ 2.359 194.94 0.840 -0.043
5th percentile = 1.160

16th percentile = 1.519%

50th percentile = 2.395

84th percentile = 3.199

95th percentile = 3.637

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, Ca 92008



GRAIN SIZE ANALYSIS

Contract: Pear] Harbor Homeporting
Contact person: John Hardin
Date pf analysis: 10Nov37
Date of report: 14Nov47
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: REFERENCE
Total sample weight: 27 .882 grams
-------- Size --~---- Weight Cumulative
Microns Phi grams Percent Percent
2000.000 ~1.0 0.000 0.000 0.000
1414 .214 -0.5 0.000 0,000 0.000
1000.000 c.0 0.000 0.000 0.000
707.107 0.5 -~ 0.000 0.000 0.000
500.000 1.0 0.002 0.007 0.007
353,583 1.5 1.49¢6 5.365 5.373
250.000 2.0 1.663 5.964 11.337
176.777 2.5 S.867 21.042 32.379
125.000 3.0 10.094 36.203 68.582
BB.388 3.5 7.317 26,243 94.825
62.500 4.0 0.609 2.184 e7.009
31.250 5.0 0.086 0.307 ¢7.316
15.625 6.0 0.12¢ 0.461 §7.777
7.812 7.0 0.043 0.154 87.931
3.906 8.0 0.043 0.154 88.085
1.953 9.0 0.043 0.154 9B8.238
< 1.953 > 9.0 0.491 1.762 100.000
% < 4 phi = 2.991
% >1phi = 0.000
% gravel = 0.000
% sand = §7.009
$ silt = 1.075
% clay = 1.915
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi microns
2.743 149.34 2.702 153.65 0.591 -0.069
5th percentile = 1.465
l6th percentile = 2.111
S0th percentile = 2.743
84th percentile = 3.294
95th percentile = 3.540

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008



GRAIN SIZE ANALYSIS

Contract: Pearl Harbor Homeporting
Contact person: John Hardin
nNate of analysis: 10Nov97
vate of report: 14Nov97
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: SITE 8 A
Total sample weight: 24.904 grams
———————— Size ------ Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.089 0.357 0.357
1000.000 0.0 0.566 2.273 2.630
707.107 0.5 0.520 2.088 4.718
500.000 1.0 0.53¢8 2.160 £.879
353.553 1.5 0.631 2.534 9.412
250.000 2.0 1.367 5.489 14.801
176.777 2.5 1.832 7.356 22.258
125.000 3.0 2.532 10.147 32.425
88.38B8 3.5 1.549 £.220 38.645
62.500 4.0 0.953 3.827 42.472
31.250 5.0 2.056 8.256 50.728
15.625 6.0 2.699 10.836 61.564
7.812 7.0 2.142 8.600 70.164
3.906 g.0 1.371 5.504 75.668
1.953 9.0 0.900 3.612 79.280
< 1.953 > 9.0 5.160 20.720 100.000
$ < 4 phi = 57.528
$ >1phi= 4.718
$ gravel = 0.000
$ sand = 42.472
% silc = 33.196
% clay = 24.332
Sample Statistics
Median Mean Dispersion Skewness
phi microns phi microns
4,912 33.22 5.867 17.14 3.792 0.252
5th percentile = 0.565
16th percentile = 2.075
50th percentile = 4.912
84th percentile = 9.659

95th percentile = .
*** 84rh percentile extrapolated ***
*++ OGSth percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlgbad, CA 92008




GRAIN SIZE ANALYSIS

Contract: Pearl Harbor Homeporting
Contact person: John Hardin
Date of analysis: 10NovS7
Date of report: 14Nove7
Analysis method: Sieve/pipette (Plumb, 1981)
Sample Identification: SITE B B
Total sample weight: 25.056 grams
———————— Size ------ Weight Cumulative
Microns Phi grams Percent Percent
2000.000 -1.0 0.000 0.000 0.000
1414.214 -0.5 0.000 0.000 0.000
1000.000 0.0 0.743 2.9865 2.965
707.107 0.5 (0.555 2.215 5.180
500.000 1.0 0.529 2.111 7.2092
353.553 1.5 0.640 2.55%4 9.846
250.000 2.0 1.357 5.416 15.262
176.777 2.5 1.975 7.882 23.144
125.000 3.0 2.503 9.,99¢0 33.134
BB.388 3.5 1.526 6.0380 39.224
€2.500 4.0 0.987 3.939 43.163
31.250 5.0 2.313 9.231 52.395
15.625 6.0 2.570 10.257 62.652
7.812 7.0 1.842 7.351 70.003
3.906 8.0 1.585 6.325 76.328
1.953 9.0 1.071 4.274 80.602
< 1.953 > 9.0 4.860 16,388 100.0C00
% < 4 phi = 56.837
$ > 1 phi = 5K,180
% gravel = (0.000
% sand = 43.163
% silt = 33.165
$ clay = 23.672
Sample Statistics
Median Mean Dispersion Skewness
phi micrens phi microns
4.741 37.41 5.760 18.45 3.713 0.275
Sth percentile = 0.459
16th percentile = 2.047
s0th percentile = 4.741
84th percentile = 9.473

95th percentile = ]
*++ g4th percentile extrapolated ***

*** 95th percentile not reached ***

MEC Analytical Systems, Inc.
2433 Impala Dr.
Carlsbad, CA 92008
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Analytical Chemistry



Columbia
Analytical
Services Inc.

November 14, 1997 Service Request No: K9708126

John Hardin

Columbia Analytical Services, Inc.

6060 Corte del Cedro, Palomar Airport Bus Park
Carlsbad, CA 92009

Re: Homeport-Pearl Harbor
Dear John:

Enclosed are the results of the sample(s) submitted to our laboratory on November 3, 1997. For
your reference, these analyses have been assigned our service request number K9708126.

All analyses were performed according to our laboratory’s quality assurance program  All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) 1s
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 258.
Respectfully submitted,
Columbia Analytical Services, Inc.

Lynda A. Huckestein
Project Chemist

LAH/Mbf Page 1 of _Eﬂ_



Client: MEC Analytical Systems, Inc. Service Request No.: K9708126
Project: Homeport-Pearl Harbor Date Received: 11/3/97
Sample Matrix:  Sediment

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier II data deliverables. When
appropriate 1o the method, method blank results have been reported with each analytical test. Surrogate recovenes
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Laboratory Duplicate (DUP), Matrix Spike (MS}), Matrix/Duplicate Matrix Spike (MS/DMS), and Laboratory
Control Sample (LCS).

All EPA recommended holding times have been met for analyses in this sample delivery group.
The following difficulties were experienced during analysis of this batch:

The Relative Percent Difference (RPD) for the replicate analysis of Zinc in sample Sta-10 was outside the normal
CAS control limits. The variability in the results is attributed to the heterogeneous character of the sample.
Mixing techniques within the scope of the EPA methodology were used, but were not sufficient for complete
homogenization of this sample.

The Matrix Spike (MS) recovery of Antimony for sample Sta-10 was outside the normal CAS control limits
because of suspected matrix interference. The Matrix Spike (MS) recoveries of Mercury and Zinc for samples Sta-
1-2-B and Sta-10 were not calculated. The analyte concentration in the sample was significantly higher than the
added spike concentration, preventing accurate evaluation of the spike recovery. No further corrective action was
1aken.

As requested, all sediment samples were analyzed for butyltin compounds. Results for the mono-butyl, di-butyl,
tributyl tin compounds arc reported in the results section of this report. Mono-buty) tin was not detected in any of
the sediment samples, however, the results for this compound should be considered as estimated. Recovery of
mono-butyl tin is extremely poor by this method in comparison to other butyl tin compounds. All QA/QC
associated with the other compounds in the analysis met CAS acceptance criteria.

For the Butyltins analysis, monobutyltin was detected in the method blank above the method reporting linat. All
samples that had detectable levels of this compound were reextracted and confirmed the absence of monobutyltin.
Since no monobutyltin was detected in the sample and the error associated with levels detected in the method
blanks equates to a high bias, the elevated recoveries likely have no significance to the sample results. No further
corrective aclion was taken.

The Tri-n-propyltin surrogate recovery for Butyllins in sample Sta-9 was outside normal CAS control limits
because of suspected matrix interference. Since the recovery of Tri-n-pentyltin was acceptable, no further
corrective acuion was taken.

One or two of the surtogate recoveries for Semivolatiles in samples Sta-1-2-T, Sta-3,4,5,6,7 and 10 were outside
normal CAS control limits because of suspected matrix interference. The chromatogram showed components that
prevented accurate quantitation of the surrogate. No further corrective action was taken.

Approved by A+ Date U'/n{ /ﬁﬁ
00002



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repont
Client: MEC Analytical Systems, Inc.
Project: Homeport-Pearl Harbor
Sample Matrix:

Total Solids
Prep Method:
Analysis Method:
Test Notes:
Date
Sample Name Lal} Code Anaiyzed
Sta-1-2-B K9708126-001 11/4/97
Sta-1-2-T Kg708126-002 11/4/97
Sta-3 K9708126-003 11/4/97
Sta-4 K©8708126-004 11/4/97
Sta-3 K9708126-003 11/4/57
Sta-6 K9708126-006 11/4/97
Sta-7 K9708126-007 1174757
Sta-8 K9708126-008 11/4/97
Sta-9 K9708126-009 11/4/97
Sta-10 K9708126-010 1144797
Reference K9708126.011 11/4/97
Approved By: =] C.’

TrSample/021)97a

OR126TS AGH - 011 117557

Service Request
Date Collected
Date Received

Units:

Basis

Resnit

58.6
470
43.2
460
528
462
54.2
63.4
0.7
69.1
75.6

: K9708126
s 10731197
s 1173/97

PERCENT
: NA

Result
Notes

Page Mo
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Client:
Project:

Sample Name

Sra-1-2-B
Sta-1-2-T
Sta-3
Sta4
Sta-5
Sta-6
Sua-7
Sta-8
Sta-9
Sta-10
Reference
Method Blank

Approved By

1AMRL/10T Y4

DEIZ6WET MR - IAMRL | 1/10/97

COLUMBIA ANALYTICAL SERVICES, INC.

MEC Analytical Systems, Irc.
Homepont-Pear] Harbor
Sample Matrix: Sediment

Analytical Report

Sulfide, Dissolved

EPA Method 376.2 Modified

Lab Code

K9708126-001
K9$708126-002
K9708126-003
K9708126-004
K9708126-005
K9708126-006
K9708126-007
K9708126-008
K9708126-009
K9708126-010
K9708126-011
K9708126-MB

Dry Weight Basis

Urats: mg/Kg (ppm)

A &;\3“/

Date:

Service Request:
Date Coltected:
Date Received:

Date Extracted:
Date Analyzed:

Resuit

9685585886853

ol 7

K9708126
10/31/97
11/3/97
NA
11/5/97

Page No

00004
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: MEC Analytical Systems, Inc.
Project: Homeport-Pear] Harbor
Sample Matrix: Sedimem
Total Metals

Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name:; Sta-1-2-B
Lab Code: K9708126-001
Date Analvzed: 11/7/97
EPA
Analvte Method MRL
Antimony 200.8 0.02 0.17
Arsenic 200.8 0.5 £1
Bervllium 20038 0.02 0.33
Cadmium 200.8 0.02 0.60
Chromium 200.8 0.2 66.0
Copper 2008 0.1 97.6
Lead 200.8 0.02 67.3
Mercury T471A 0.02 1.87
Nickel 200.8 0.2 406
Selenium 200.8 I 2
Silver 200.8 0.02 0.24
Thallium 200.8 0.02 0.09
Zinc 200.8 0.5 106

Approved By

ARMEPA 101094
OK{26ICP G)1 - Sample 11170597

Service Request:
Date Collected:
Date Received:
Date Extracted:

Sta-1-2-T
K9708126-002
1177197

Date: [“;g bgfﬂi

K9708126
10731797
11/3/97
11/5/97

Sta-3
K9708126-003
11/7/97

0.08
6.3
0.39
0.22
73.0
68.1
36.3
0.75
410

0.39

0.07
932

Pape No

anonsg



COLUMBIA ANALYTICAL SERVICES, INC.

Analyucal Repont
Clicnt: MEC Analvtical Systems, Inc. Service Request:
Froject: Homeport-Pearl Harbor Date Collected:
Sample Matrix: Sediment Date Received:
Date Extracted:
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: Sta4 Sta-5
Lab Code: K9708126-004  K9708126-005
Date Analyzed: 11/7/97 11/7/97
EPA
Aaalvte Method MRL
Antimony 2008 0.02 0.04 003
Arsenic 200.8 0.5 50 34
Bervllium 2008 0.02 042 0.30
Cadmium 200.8 0.02 0.18 017
Chromium 200.8 02 70.4 $6.8
Copper 2008 0.1 396 338
Lead 200.8 002 19.9 332
Mercury 7471A 0.02 0.34 0.54
Nickel 200.8 0.2 404 477
Selenium 2008 1 ND 1
Silver 200.8 0.02 0.33 042
Thallium 2008 0.02 0.07 0.07
Zinc 200.8 0.5 76.2 115
Approved By: <—7’C———- Date: I f [ ) ,EF:)

ASMEPASIQZ094
OXIZOICP Gl - Sarhple (1) 11710097

K9708126 -
10/31/97

11/3/97

11/5/97 -

Sta-6 —
K9708126-006
11/7/97

"ot



Client:
Project:

Analyvte

Anumony
Arsenic
Bervilium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zin¢

Approved By

COLUMBIA ANALYTICAL SERVICES, INC.

MEC Analytical Systems, Inc.
Homepart-Pearl Harbor
Sample Matrix: Sediment

EPA
Method

200.8
2008
2008
2008
2008
200.8
2008
7471A
200.8
200.8
200.8
200.8
200.8

Analytical Report
Service Request:
Date Collected:
Date Received:
Date Extracted:
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: Sta-7 Sta-8
Lab Cede: K9708126-007 K9708126-008
Date Analyzed: 1177797 11/7/97
MRL
0.02 003 0.09
a.5 54 4.0
0.02 0.36 014
0.02 0.07 0.07
0.2 699 246
0.1 24.0 12.2
0.02 .86 7.48
0.02 0.03 0.21
0.2 443 251
1 ! ND
0.02 0.10 0.08
0.02 009 0.09
0.5 40.5 254

ASAQEPAS 10109E
OXI26ICP GI1 - Saample (3) 11710587

K9708126
10/31/97
11/3/97
11/5/97

Sta-9
K9708126-009

s o -

1177797

0.07
7.4
0.48
029
86.0
407

A

30.4
0.68
48.8

0.34
0.09
823

Pape No

o007



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: "2C Analvtical Systems, Inc. Service Request:
Project: .tomepori-Pearl Harbor Date Collected:
Sample Matrix: Sediment Date Received:
Date Extracted:
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name; Sta-10 Reference
Lab Code: K9708126-010 K9708126-011
Daie Analyzed: 11/7/97 11/7/97
EPA '

Analvte Method MRL

Antimany 200 8 0.02 0.09 0.05
Arsenic 2008 0.5 3.9 23
Bervilium 200 8 0.02 0.14 ND
Cadmium 200 8 0.02 0.07 (+06
Chrormium 2008 02 31.5 94
Copper 200.8 0.1 10.1 2.6

Lead 2008 0.02 67.6 1.26
Mercury TATIA 0.02 0.06 ND

Nickel 2008 0.2 239 210
Selenium 2008 1 ND ND

Silver 2008 0.02 0.13 (.06
Thallium 200.8 0.02 0.04 ND

Zinc 200.8 0.5 165 6.2
Approved By ey 4 Date: [l t {0 !’flﬂ
ASMWEPA/ 102094 /

ORIZGECP G - Sasnpic {(4) 1121057

K9708126 -
10/31/97

11/3/97

11/5/97 -

Method Blanlc

K9708126-MB
11/7/97
ND —
ND
ND
ND
ND —_
ND
0.03
ND —_—
ND
ND
ND —
ND
1.0
Page No

nnons



Client:
Project:

Sample Matrix: Sediment

Analyie

Antimony
Arsenic
Bervllium
Cadmium
Chromium
Copper
Lead
Mercurv
Nickel
Selenium
Silver
Thallium
Zinc

Approved By:

TCLPAG2ING

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

MEC Analvtical Systems, Inc.
Homeporting - Feart Harbor

Toxicity Characteristic Leaching Procedure (TCLP)
EPA Method 1311
Metals
Units: mg/L (ppm) in TCLP Extract

Sample Name: Sta-1-2-B Sta-1-2-T
Lab Code: K9708126-001  K9708126-002
Date Analvzed: 11/6/97 11/6/97
EPA Regulatory
Method MRL Limit*
3010A/6010A 0.1 - ND ND
3010A/6010A 0.1 5 ND ND
3010A/6010A 0.01 - ND ND
3010A/6010A 0.01 1 ND ND
3010A/60104A 0.01 3 ND ND
3010A/6010A .05 - ND ND
3010A/6010A 0.05 5 ND ND
T470A 0.001 0.2 ND ND
3010A/6010A 0.05 - ND ND
3010A/6010A 0.1 ! ND ND
3010A/6010A 601 5 ND ND
3010A/60104 0.2 - ND ND
3010A/6010A 0.5 - ND ND

From 40 CFR Pant 261, et al., and Federal Register, March 29, 1990 and June 29, 1990.

Date: z l “O é&

OX136ICP IC1 - Swnple 11410797

Service Request:

Date Collected;

Date Received:

Date TCLP Performed:
Date Extracted:

K9708126
10/31/97
11/73/97
11/4/97
11/5/97

Sta-3
K9708126-003
11/6/57

ND

CEEEEEEEREET:

Toneg



COLUMBIA ANALYTICAL SERVICES, INC. _
Analytical Report

Cli *nt: MEC Analytical Systems, Inc. Service Request: K9708126
Pr i Homeporting - Pear] Harbor Date Collected: 10/31/97

Sai.ple Matrix: Sediment Date Received: 11/3/97
Date TCLP Performed: 11/4/97

Date Extracted: 11/5/97

Toxicity Characteristic Leaching Procedure (TCLP)
EPA Method 1311
Metals
Units: mg/L (ppm) in TCLP Extract

Sample Name: Sta4 Sta-5 Sta-6
Lab Code: K9708126-004 K9768126-005 K9708126-006 ~
Date Analvzed: 11/6/97 11/6/97 11/6/97
EPA Regulatory —
Analvte Method MRL Limit*
Antimony 3010A/6010A 0.1 - ND ND ND
Arsenic 3010A/6010A 0.1 5 ND ND ND -
Bervlliom 3010A/6010A 001 - ND ND ND
Cadmium 3010A/6010A 0.01 1 ND ND ND
Chromiom 3I010A/E010A 0.01 S ND ND ND -
Copper 3010A/6010A 0.05 - ND ND ND
Lead 3010A/6010A 0.05 5 ND ND ND
Mercury 7470A 0.001 0.2 ND ND ND
Nickel 3010A/6010A 0.05 - ND ND ND -
Seleniym 3010A/6010A 0.1 1 ND ND ND
Silver 3010A/6010A 0.01 5 ND ND ND
Thallinm 3010A/6010A 0.2 - ND ND ND -
Zinc 3010A/6010A 0.5 - ND ND ND

Approved By: q, Daic. [ f [EQ éﬂ: —

TCLMOI94

- | Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Service Request: K%708126
Date Collected: 10/31/97
Date Received: 11/3/97
Date TCLP Performed: 11/4/97
Date Extracted: 11/5/97

Client: MEC Analytical Systerns, Inc.
Project: Homeporting - Pearl Harbor

Sample Matrix: Sediment

Toxdacity Characteristic Leaching Procedure (TCLP)
EPA Method 1311
Metals
Units: mg/L (ppm) in TCLP Extract

Sample Name: Sta-7 Sta-8 Sta-9
Lab Code: K9708126-007 K9708126-008 K95708126-009
Date Analyzed: 11/6/97 11/6/97 11/6/97
EPA Regulatory
Analyte Method MRL Limit*
Antimony 3010A/6010A 01 - ND ND ND
Arsenic 3010A/6010A 0.1 5 ND ND ND
Bervliium 3010A/6010A 0.01 - ND ND ND
Cadmium 3010A/6G10A 001 1 ND ND ND
Chronuum 3010A/6010A 0.01 5 ND ND ND
Copper 3010A/6010A 0.05 - ND ND ND
Lead 3010A/6010A 6.05 5 ND ND ND
Mercury 7470A 0.001 0.2 ND ND ND
Nickel 3010A/6010A 005 - ND ND ND
Selenium 3010A/6010A 0.1 1 ND ND ND
Silver 3010A/6010A 0.01 5 ND ND ND
Thallium 3010A/6010A 0.2 - ND ND ND
Zinc 3010A/6010A 0.5 - ND ND ND
- From 40 CFR Part 261, et al, and Federal Register , March 29, 1990 and June 29. 1990,

Approved By: dc/ Date: l“:‘g} Ek

TELP/02102 /
OXITHICP ICY - Sample (%) 1 171097 Pape No
06611




COLUMBIA ANALYTICAL SERVICES, INC.

Anazlytical Repont

Client; MEC Analytical Sysi~us, Inc. Service Request: K9708126
Project: Her ting - Pearl I arbor Date Collected: 10/31/97
Sample Matrix: Sec .t Date Received: 11/3/97

Date TCLP Performed: 11/4/97
Date Extracted: 11/5/97

Toxicity Characteristic Leaching Procedure (TCLP)
EPA Method 1311
Metals
Units; mg/L (ppm) in TCLP Extract

Sample Name: Sta-10 Sta-Reference Method Blank
LabCode:  K9708126-010  K9708126-011  K9706537-MB —
Date Analyzed: 11/6/97 11/6/97 11/6/97
EPA Regzulatory
Analyte Method MRL Limit*
Antimony JO010A/60104 0.1 - ND ND ND
Arsenic 3010A/6010A 0.1 3 ND ND ND
Beryllium 3010A/6010A 0.01 - ND ND ND
Cadmium JO10A/6010A 0.01 1 ND ND ND
Chromium 3010A/6010A 0.01 5 ND rm ND
Copper 3010A/6010A 0.05 - ND ND
Lead 3010A/6010A, 0.05 5 ND ND
Mercury 7470A 0.001 0.2 ND ND
Nickel 3010A/6010A 0.05 - ND ND
Selenium 3010A/60104 0.1 1 T ND
Silver 3010A/6010A 0.01 ND
Thallium 3010A/60104 02 ND
Zinc 3010A/6010A 0.5 ND
* From 40 CFR Part 261, et al., and Federal Regi. cen w2, 1990 and June 29, 1990.

Approved By- K Date: __ { ‘zflo J E

TCLPAOTI94 / &Q\ﬁ ] 2

ORI 2SICP IC) - Samplc {4) | 1110797




Client:
Project:

Sample Name

Sta-1-2-B
Sta-1-2-T
Sta-3
Sta-4
Sta-3
Sta-6
Sta-7
Sta-§
Sta-9
S1a-10
Reference
Method Blank

Approved By-

TAMRLG P3SPAC CR) - a1k 11711597

COLUMBIA ANALYTICAL SERVICES, INC.

MEC Analytical Systems, Inc.
Homeport-Pearl Harbor
Sample Matrix: Sediment

Analvtical Report

Petroleum Hydrocarbons
EPA Methods 9071/418 |

Units: mg/Kg (ppm)
Dry Weight Basis

Lab Code MRL
K9708126-001 20
K9708126-002 20
K9708126-003 20
K9708126-004 20
K9708126-005 20
K9708126-006 20
K9708126-007 20
K9708126-008 20
K9708126-009 20
K9708126-010 20
K9708126-011 20
K971110-MB 20
y e ol

Date:

Service Request: K9708126
Date Collected: 10/31/97
Date Received: 11/3/97
Date Extracted: 11/10/97
Date Analvzed: 11/11/97

Result

623
1000
291
27
643
166
21
104
1330
66

phzlaz

Page Ny

00
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COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report
Client: MEC Analytical Systems, Inc. Service Request: K9708126
Project: Homeport-Pear! Harbor Date Collected: 10/31/97
Sample Matrix:  Sediment Date Received: 11/3/97

Date Extracted: 11/4/97

Organochlorine Pesticides and Polvchlorinated Biphenyls

Units: vg/Kg (ppb) Sample Name: Sta-1-2-B Sta-1-2-T Sta-3
Basis: Dry Lab Code: K9708126-001  K9708126-002 K9708126-003
Methods: EPA 3550A/8080 Date Analyzed: 1177197 11/7-9/97 11/8-9/97

-

Analvte

alpha-BHC

beta-BHC
samma-BHC(Lindane)
delta-BHC

Heptachlor

Aldrin

Heptachlor Epoxide
Endosulfan I

Dieldnn

4 4.DDE

Endnn

Endosulfan I
4.4-DDD

Endnn Aldefivde
Endosuifan Sulfate

4 4-DDT

Endnn Ketone
Methoxvchlor
Chlordane 10
Toxaphene 30
Aroclor 1016 10
Aroclor 1221 10
Aroclor 1232 10
Aroclor 1242 10
Aroclor 1248 10
Aroclor 1254 10
Aroclor 1260 10

8§6855555-555835588853

3855535555555555583

3335323533555%553355555355353
z
%é%é%éé

=]
uh

238

B The MRL is elevated because of matrix interferencas.

Approved By: UAW  Date: i ) 14 lj i)
OHI126SVGLP - STD -2 1IA1IVST ’ QDQNQ 1 4




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: MEC Analvtical Systems, Inc. Service Request: K9708126
Project: Homeport-Pear] Harbor Date Collected: 10/31/97
Sample Matrix:  Sediment Date Received: 11/3/97

Date Extracted: 11/4/97

Organochlonne Pesticides and Polychlonnated Biphenyis

Units: uz/Kg {ppb) Sample Name: Sta4 Sta-5 Sta-6
Basis: Dry Lab Code; K9708126-004  K9708126-005 K9708126-006
Methods: EPA 3550A/8080 Date Analyzed: 11/9/97 11/9/97 11/9/57
Analyte MRL
alpha-BHC pl ND ND ND
beta-BHC 2 ND ND ND
gamma-BHC(Lindane) 2 ND ND ND
deita-BHC 2 ND ND ND
Heptachlor 2 ND ND ND
Aldnn 2 ND ND ND
Heptachler Epoxide 2 ND ND ND
Endosulfan ] pJ ND ND ND
Dheldnin 2 ND ND ND
4 4-DDE 2 ND ND NI
Endnin 2 ND ND ND
Endosulfan II 2 ND ND ND
4.4-DDD 2 ND ND ND
Endnn Aldehvde 2 ND 3 ND
Endosulfan Sulfate 2 ND ND ND
4.4-DDT 2 ND ND ND
Endnn Ketone 2 ND ND ND
Methoxvchlor 4 ND ND ND
Chlordane 10 ND ND ND
Toxaphene 30 <50 (B) <80 (B) <45 (B)
Aroclor 1016 10 ND ND ND
Aroclor 1221 10 ND ND ND
Aroclor 1232 10 ND ND ND
Arocior 1242 10 ND ND ND
Arocior 1248 10 ND ND ND
Aroclor 1254 10 ND ND ND
Aroclor 1260 10 70 110 64

B The MRL is elevated because of matnx interferences.

ufwf -
Approved B Wt e __ufH[50 00015

O I26EVG LP) - 5TD 44 1171097 Fags Ne



Client:
Project:
Sample Ma*- ‘v

Units:
Basis:
Methods:;

Analyte

alpha-BHC
beta-BHC

gamma-BHC(Lindane)

delta-BHC
Heptachior
Aldnn
Heptachlor Epoxade
Endosulfan I
Dieldnin

4 4'.DDE

Endnin
Endosulfan I
4.4-DDD

Endrin Aldehyde
Endosulfan Sulfate
44.DDT

Endnn Ketone
Methoxychlor
Chlordane
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Service Request:

Date Collected:

Date Received:
Date Extracted:

MEC Analytical Systems, Inc.
Homeport-Pear! Harbor
Sediment

Organochlorine Pesticides and Polychlorinated Biphenyls

Sta-8
K9708126-008
11/9/97

Sta-?7
K9708126-007
11/9/97

Sample Name:
Lab Code:
Date Analyzed:

ug/Kg (ppb)
Dry
EPA 3550A/8080

HRRMRMMNORDMNRDRDEREND NN R é

555588683-55555535588553358
8699855555553355553355555333

The MRL is elevated becausc of matrix interferences.

Y Date: U\\l“'f/ﬁ-r

OBI265VE LP2 - STD 1-X 1717147

K9708126
10/31/97

1113797
11/4797

Sta-9

K9708126-009
11/9/57

855585555558253553883

5535555

n
(=]

00016



Client:
_Project:
Sample Matrix:

_ Units:

Basis:
Methods:

" Analyie

alpha-BHC
beta-BHC

== aamma-BHC(Lindane)

delta-BHC
Heptachlor
Aldrin

== Heptachlor Epoxade
Endosulfan 1
Dieldnn
1.4-DDE

— Endrin
Endosulfan 0
4.4-DDD
Endrin Aldehvde

— Endosulfan Suifate
4.4.DDT
Endrin Ketone
Methoxvchlor

— Chlordane
Toxaphene
Aroclor 1016
Arocior 1221

= Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254

— Aroclor 1260

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.
Analvtical Report

MEC Analytical Systems, Inc. Service Request:
Date Collected:

Date Received:

Homeport-Pearl Harbor

Sediment
Date Extracted:
Organochloring Pesticides and Polychlorinated Biphenyls
up/Ke (ppb) Sample Name: Sta-10 Reference
Drv Lab Code: K9708126-010 K9708126-011
EPA 3550A/8080 Date Analyzed: 11/9/97 11/9/97

_—— L —
OOOOLMNNNMNbJrJtJNNNMNNMN E

10

58558855585555555388558353333
5685658583535585855555538833333

(A Date fl‘//‘f/‘"

OK1265VG LP? - STD 46 1171197

K9708126

10/31/97
11/3/97
11/4/97

Method Blank
KWG9703407-4
11/77/97

8835555553535583355335553555853

R



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repont

Client: MEC Analvtical Systems, In¢ Service Request: K9708126
Praject: Homeport-Pear] Harbor Date Collected: 10/31/97
Sample Matrix: Sediment Date Received: 11/3/97
Butyltins
Sample Name: Sta-1-2-B Units: ug/Kg (ppb)
Lab Code: K9708126-001 Basis: Dry
Test Notes:
Prep Analysis Dilution  Date Date Resuit
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Tri-n-butyltin C.AKrone et al TIN-SVG 1 ] 11/4/97 1177497 1
Di-n-butvitin C.A Krone et al. TIN-SVG 1 ! 11/4/97 1177/97 2
n-Butvitin C.A Krone ei al. N-SVG i } 11/4/97 117197 ND
Approved By: ; 3 Date: HJ |"f l 6" K
15224097595
Page No

Cx1265VC IS] - 1 11714797

000168



Cliene:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analvte
Tn-n-butvlun

Di-n-butyltin
n-Butyltin

Approved By:

1S7V0513%5

OKI26SVG IS - 111497

COLUMBIA ANALYTICAL SERVICES, INC.

MEC Analytical Systems, Inc.

Homeport-Pear] Harbor

Sediment
Butyltins
Sta-1-2-T Unats:
K9708126-002 Basis:
Prep Analysis Dilution Date
Method Method MRL Factor Extracted Analyzed Result
C A Krone et al. TIN-SVG 1 I 11/4/97 1177/97 41
C.AXronc et al. TIN-SVG ] 1 11/4/97 11/7/97 23
C.AKrone et al TIN-SVG 1 1 11/8/97 11/10/57 ND
/%- Date: U'/ﬂ//'p.;-

Analytical Report

Service Request:
Date Collected:
Date Received:

K9708126
10/31/97
11/3/97

ug/Kg (ppb)
DT}'

Result
Notes

L0019



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Clicnt: MEC Analytical Systems, Inc. Service Request: K9708126
Pruject: Homeport-Peari Harbor Date Collected: 10/31/97
Sample Matrix: Sediment Date Received: 11/3/97
Butyltins

Sample Name: Sta-3 Units: ug/Kg (ppb)
Lab Code: K9708126-003 Basis: Dry
Tcst Notes:

Prep Analysis Dilution  Date Date Result
Analyvte Method Method MRL Factor Extracted Analyzed Result Notes
Tn-n-butylun C.A Krone et al TIN-8VG 1 1 11/4/97 117797 10
Di-n-butyltin C.A Krone et al. TIN-SVG 1 } 11/4/97 11/7/97 16
n-Butyltin C.A Krone et al TIN-SVG 1 1 11/8/97  11/10/97 ND

Approved By ﬁf Date: It / /7[‘) 2-

1822132393

1K1 I6SVE IS) - 2 111487

00T20



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Tn-n-butyltin

Di-n-butylun
n-Butvitin

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

MEC Analvtical Systems, Inc.
Homeport-Pear Harbor

Sediment

Sta4
K9708126-004

Prep
Method

C A Krone et al

C.AKrone etal
C.AKroneetal

Vs

Analysis
Method

TIN-SVG
TIN-SVG

TIN-SVG .

1832/05239%

ORI265VG IS1 - 4 1111497

v

Analytical Report
Service Request: K9708126
Date Collected: 10/31/97
Date Received: 11/3/97
Butyltins
Units: ug/Ke (ppb)
Basis: Drv
Dilution  Date Date Result
MRL Factor Extracted Analyzed Result Notes
1 1 11/4/97 11/7/97 4
1 1 11/4/97 11/7197 3
i 1 11/4/97 1177197 ND
Date: ”!I‘{/q 7
Page Na

00021



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: MEC Analytical Systems, Inc. Service Request:
Project: Homeport-Pear] Harbor Date Collected:
Sample Matrix: Sediment Date Received:
Butyltins
Sample Name: Sta-5 Units:
Lab Code: K9708126-005 Basis:
Test Notes:
Prep Analysis Dilution  Date Date
Analyte Method Method MRL Factor Extracted Analvzed Resuit
Tr-n-butviun C AKroneetal. TIN-SVG ] ! 11/4/97 1177187 2
Di-n-butyltin C.AKroneetal TIN-8VG ! ] 11/4/97 11/7/97 4
n-Butylun C.AKrone et al. TIN-SVG 1 ! 11/4/97 1177797 ND
Approved By /]’6) Date. H! { fT/Q 7
v

1532037595

DRE2OSVG S!S LIF1897

K9708126
107315
11/3/97

ug/Kg (ppb)

Result
Notes

0007

—
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: MEC Analytical Systems, Lnc. Service Request: K9708126
Project: Homeport-Pear] Harbor Date Collected; 10/31/97
Sample Matrix: Sediment Date Received: 11/3/97
Butyltins
Sample Name: Sta-6 Units: ug/Kg (ppb)
Lab Code: K9708126-006 Basis: Dry
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Resuit Notes
Tr-n-butyltin C.AKrone et al. TIN-SVG 1 1 11/4/97 1177797 5
Di-n-butyltin C.A Krone et al. TIN-SVG 1 1 1144197 117797 4
n-Butyltin C.A Krone et al. TIN-SVG 1 1 11/4197 11/7/57 ND
Approved By: { Date: ‘t!l"f (_Cl_/f
1572/012595 U
00623

0BII6SVE IST -6 11/1497



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: MEC Analvtical Systems, Inc. Service Request:
Pioject: Homeport-Pearl Harbor Date Collected:
Sample Matrix: Sediment Date Received:
Butvltins
Sample Name: Sta-7 Units:
Lab Code: K9708126-007 Basis:
Test Notes:
Prep Analvsis Dilution  Date Date
Analyte Method Method MRL Factor Extracted Analvzed Result
Tri-n-butylun C.AKrone et al. TIN-SVG 1 ] 11/4/97 1177/97 ND
Di-n-butyltin C.A Krone et al. TIN-SVG 1 1 11/4/97 11/77/97 ND
n-Butyltn CAKmnectal TIN-SVG 1 ! 114197 1177497 ND
2
Approved By: q Date: _ ! l 1Y f a 1
1821052595 v \

K9708126
10/31/97
11/3/97

ug/Ke (ppb)

Result
Notes

CH126SVG IS2 - T L1147 U 0’0‘2’4

f—
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Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Tr-n-butvitn
Di-n-butyltin
n-Butylun

Approved By:
1512/03239%

OR1368VG JS2 - R 111497

COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report
MEC Analytical Systems, Inc. Service Request:
Homeport-Pearl Harbor Date Collected:
Sediment Date Received:
Butvltins
Sta-§ Unuts:
K97(8126-008 Basis:
Prep Analysis Dilution  Date Date
Method Method MRL Factor Extracted Analyzed Result
C.A Krone et al. TIN-SVG ] ] 11/4/97 11/7/97 2
C.AKrone et al. TIN-SVG 1 1 11/4/97 1177797 2
C.AKrone et al. TIN-SVG i 1 11/4/97 1177797 ND

Date: llﬂj!c(7

K9708126
10/31/97
11/3/97

o

ug/Kg (ppb)
Dry

Result
Notes

00025



COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report
Client: MEC Analyucal Systems, Inc. Service Request: K9708126
FProject: H :meport-Pear] Harbor Date Collected: 10/31/97
Sample Matrix: Sediment Date Received: 11/3/97
Butyltins

Sampl= Name: Sta-9 Units: ug/Kg (ppb)
Lab Code: K9708126-009 Basis: Dry
Test Notes:

Prep Analysis Dilution  Date Date Result
Analvte Method Method MRL Factor Extracted Analyzed Resnit Notes
Tri-n-butyltin C.AKrone etal. TIN-SVG 1 | 11/4/97 11/7/97 5
Di-n-butyltin C A Kroneetal TIN-SVG 1 | 11/4/97 11/7/97 3
n-Butyiun C A Krone etal. TIN-SVG 1 1 11/4/97 11797 ND

Approved By: /lﬂ Date: ”! | 'H({ 7
LY

1S2205259 5

MM1268VG JEL - 9 1111497

i



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analxte
Tri-n-butylun

Di-n-butyltin
n-Butyltun

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

MEC Analytical Systems, Inc.
Homeport-FPear] Harbor

Sediment
Butyltins
Sta-10
K9708126-010
Prep Analysis
Method Method MRL

C.A Krong et al. TIN-SVG 1

C A Krone et al. TIN-SVG 1

C.AKroneetal TIN-SVG 1

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Dilution  Date Date
Factor Extracted Analyzed Result

1
1
1

11/4/97 1177197
11/4/97 11797
11/4/97 1177197

888

1522052583

DY1265VG 52 - 10 11/1497

1)
U

pae _w[14(4 ]

K9708126
10/31/97
11/3/97

up/Kg (ppb)

Dry

Result

T

NOtes

Page No

o027



Client:
Project:
Sample Matrix:

Sample Name;
Lab Code:
Test Notes:

Analyte
Tri-n-butyltn

Di-n-butyltin
n-Butylin

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

MEC Analytical Systems, Inc.
Homeport-Pear] Harbor

Sediment

Reference
K9708126-011

Prep
Method

C.A Krone et al,

C . A.Xrone et al.
C AKrone etal

/o

Analysis
Method

TIN-SVG
TIN-SVG
TIN-S5VG

Analytical Report

Butyltins
Dilution  Date
MRL
1 1 11/4/97
1 1 11/4/97
1 ) 11/8/97

ENTERS2 504

ORI2ERVGISL 1) 171487

/

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date

Factor Extracted Apalvzed Result

1177157 ]
11/7/97 ND
11/10/97 ND

Date: ¥ Z Iz[z:

KG&708126
10/31/97
11/3/97

ug/Kg (ppb)
D.r}r

Result
Notes

00028



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
To-n-butvitin

Di-n-butvitn
n-Butylun

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

1822031555

Analytical Repont
MEC Analytical Systems, Inc. Service Request: K9708126
Homeport-Pearl Harbor Date Collected: NA
Sediment Date Received: NA
Butyluns
Method Blank Uruts: ug/Kg (ppb)
K971104-5B Basis: Dry
Prep Analvsis Dilution  Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes
C.AKrone et al. TIN-SVG 1 ] 11/4/97 1177197 ND
C.AKroneet al. TIN-8VG i 1 11/4/97 1177/97 ND
C.A Krone et al. TIN-SVG 1 i i1/4/97 1177/97 g8
@ Date: ”!H{Cf-?
174 '
Page No

CX1265VG ISE - MB {1/ 15T

00029



COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report

Client: MEC Analytical Systems, Inc. Service Request: K9708126
Project: Homeport-Pearl Harbor Date Collected: NA
Sample Matrix: Sediment Date Received: NA
Butyltins
Sample Name: Methed Blank Units: ug/Kg (ppb)
Lab Code: K971108-5B Basis: Dry
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analvzed Result Notes
n-Butvltin C.A Krone et al. TIN-SVG 1 ! 11/8/97  11/10/57 39
Approved By: A1 O\ Date: ‘Il ;\.fif{—?
15IT05259 5 O
DRIZESWC IS4 - MB 1171497 Page No

00030
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: MEC Analytical Systems, Inc. Service Request: K9708126
- Project: Homeport-Pear] Harbor Date Collected: 10/31/97
Sample Matrix:  Sediment Date Received: 11/3/97
Date Extracted: 11/4/97
- Base Neutral/Acid Semivolatile Organic Compound
- nits: ug/kg Sample Name: Sta-1-2-B Sta-1-2-T Sta-3
Basis: Dry Lab Code: K9708126-001 K9708126-002 K9708126-003
Methods: EPA 3550A/5IM Date Analyzed: 11710197 11/10/97 11/10/97
= Analyte MRL
Phenot 50 ND 67 ND
2-Chlorophenol 50 ND ND ND
= 2-Nitrophenol 40 ND ND ND
2 4-Dumethylphenol 200 ND ND ND
2 4-Dichloropheno! 100 ND ND ND
Naphthalene 20 ND 24 ND
== 4.Chloro-3-methylphenoi 50 ND ND ND
2,4,6-Trichlorophenol 30 ND ND ND
Acenaphthylene 20 ND 27 ND
Dimethyl Phthalate 10 ND ND ND
== Acenaphthene 10 ND 107 ND
2,4-Dinitrophenol 300 ND ND ND
4-Nitrophenol 100 ND ND ND
Fiuorene 20 ND 136 ND
== Diethy] Phthalate 10 ND ND ND
2-Methyl4 6-dimitrophenol 100 ND ND ND
Pentachiorophenol 300 ND ND ND
Phenanthrene 20 44 2300 21
- Antiwacene 20 ND 700 ND
Di-n-butyl Phthalate 10 ND 56 32
Fluoranthene 20 109 5100 78
Pyrene 20 140 4300 87
= Butyl Benzyl Phthalate 10 ND ND ND
Benz(a)anthracene 20 46 2100 50
Chrysene 20 53 2100 64
Bis(2-ethylhexyl) Phthalate 200 ND 360 240
== [i-n-octyl Phthalate 10 ND ND ND
Benzo(b)fluoranthene 20 129 2100 200
Benzo(k)fluoranthene 20 42 18G0 65
Benzo{a)pyrene 20 88 2100 131
== Indeno(l,.2,3-cd)pvrene 20 38 1200 77
Dibenz(a h)anthracene 20 ND 190 20
Benzo(g,hi)perylene 20 36 1000 66

Approveg, By 7~ Dae. _{/ /> ST 00631



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: MEC Analytical Systems, Inc. Service Request: K9708126
Project: Homeport-Pear] Harbor Date Collected: 10/31/97
Sample Matrix:  Sediment Date Received: 11/3/97
~ate Extracted: 11/4/97
Base Neutral/Acid Semivolatile Organic Compound
Units: ug/kg Sample Name: Sta— Sta-5 Sta-6
Ba:. Dry Lab Code; K9708126-004  K9708126-005 K9708126-006
Metuods: EPA 3550A/SIM Date Analyzed: 11710497 11/10/97 11710797
Anatyte MRL
Phenol 50 ND ND ND
2-Chlorophenol 50 ND ND ND
2-Niwrophenol 40 ND ND ND
2,4-Dimethylphenol 200 ND ND ND
2,4-Dichlorophenoi 100 ND ND ND
Naphthalene 20 ND ND ND
4-Chiore-3-methylphencl 50 ND ND ND
2.4.6-Tnchlorophenol 30 ND ND ND
Acenaphthylene 20 ND ND ND
Dimethyl Phthalate 10 ND ND ND
Acenaphthene 10 ND ND ND
2,4-Dinitrophenol 300 ND ND ND
4-Nitrophenol 100 ND ND ND
Fluorene 20 ND ND ND
Dicthyl Phthalate 10 ND ND ND
2-Methyl-4,6-dinitrophenol 100 ND ND ND
Pentachlorophenol 300 ND ND ND
Phenanthrene 20 ND ND ND
Anthracene 20 ND ND ND
Di-n-butyl Phthalate 10 37 ND 15
Fluoranthene 20 26 38 21
Pyrene 20 30 48 23
Butyl Benzyl Phthalate 10 ND ND ND
Benz(a)anthracene 20 ND ND ND
Chrysene 20 22 27 22
Bis(2-ethylhexyl) Phthalate 200 ND ND ND
Di-n-octyl Phthalate 10 ND ND ND
Benzo(b){luoranthene 20 92 151 g3
Benzo(k)fluoranthene 20 29 48 28
Benzo(a)pyrene 20 51 84 43
Indeno(1,2,3-cd)pyrene 20 32 46 26
Dibenz{a h)anthracene 20 ND ND ND
Benzo{g,h,i)perylene 20 30 42 23
Approved By: (Wagl) Date: u }f ‘JS" 0 0 03>
Page Mo
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Ciient:
Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

MEC Analytical Systems, Inc.

Homeport-Pearl Harbor Date Collected:
Sedimen? Darte Received:

Date Extracted:

Base Neutral/Acid Semivolatile Organic Compound

Units: ug/kg Sample Name: Sta-7 Ste-8
Basis: Dry Lab Code: K9708126-007  K9708i26-008
Methods: EPA 3550A/SIM Date Analyzed: 11/10/97 11/11/97
Analyte MRL
Phenol 50 ND ND
2-Chlorophenol S0 ND ND
2-Nitrophenol 40 ND ND
2,4-Dimethyipheno! 200 ND ND
2,4-Dichlorophenol 100 ND ND
Naphthalene 20 ND ND
4-Chloro-3-methylphenol 50 ND ND
2.4,6-Tnchlorophenol 30 ND ND
Acenaphthylene 20 ND ND
Dimethy] Phthalate 10 ND ND
Acenaphthene 10 ND ND
2,4-Dinitrophenol 300 ND ND
4-Nitrophenol 100 ND ND
Fluorene 20 ND ND
Diethyl Phthalate 10 ND ND
2-Methyl-4 6-dinitrophenol 100 ND ND
Pentachlorophenol 300 ND ND
Phenanthrene 20 ND ND
Anthracene 20 ND ND
Di-n-buryl Phthalate 20 4] 22
Fluoranthene 20 ND ND
Pyrene 10 ND ND
Butyl Benzyl Phthalate 20 ND ND
Benz(a)anthracene 20 ND ND
Chrysene 200 ND ND
Bis(2-ethylhexyl) Phthaiate 10 ND ND
Di-n-octy! Phthalate 20 ND 38
Benzo(b)luoranthene 20 ND ND
Benzo(k)fluoranthene 20 ND 23
Benzo{a)pyrene 20 ND ND
Indeno{1.2,3-cd)pyrene 20 ND ND
Dibenz({a h)anthracene 20 ND ND
Benzo(g h,i)perylene 20 ND ND
Approved By: Date: / L { 3 94

OBI265 VM AYT - STD 1-3 i1 Y97

Service Request: K9$708126

10/31/97
11/3/97
11/4/97

Sta-9
K9708126-009
11/11/97

25835588548 205358533335855535353353
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COLUMBIA ANALYTICAL SERVICES, INC.
Amnalvtical Report

Client: MEC Analytical Systems, Inc. Service Request:
Project: Homeport-Pearl Harbar Date Collected:
Sample Matrix:  Sediment Date Received:
Date Extracted:
Base Neutral/Acid Semivolatile Organic Compound
Units: ug/kg Sample Name: Sta-10 Reference
Basis: Dry Lab Code: K9708126-010 K9708126-011
Methods: EPA 3550A/SIM Date Analyzed: 11/11/97 1177/97
Analyte MRL
Phenol 50 ND ND
2-Chlorophenol 50 ND ND
2-Nitrophenol 40 ND ND
2.4-Dimethylpheno] 200 ND ND
2,4-Dichloraphenol 100 ND ND
Naphthalene 20 ND ND
4-Chjoro-3-methyiphenol 50 ND ND
2.4.6-Trichloropheno! 30 ND ND
Acenaphthyiene 20 ND ND
Dimethy! Phthalate 10 ND ND
Acenaphthene 10 ND ND
2,4-Dinitrophenol 300 ND ND
4-Nitrophenol 100 ND ND
Fluorene 20 ND ND
Diethy] Phthalate 10 ND ND
2-Methyl4,6-dinitrophenol 100 ND ND
Pentachlorophenol 300 ND ND
Phenanthrene 20 ND ND
Anthracene 20 ND ND
Di-n-butyl Phthalate 20 ND 20
Fluoranthene 20 ND ND
Pyrene 10 ND ND
Butyl Benzyl Phthalate 20 ND ND
Benz{a)anthracene 20 ND ND
Chrysene 200 ND ND
Bis(2-ethylhexyl) Phthalate 10 ND ND
Di-n-cctyl Phthalate 20 ND ND
Benzo(b)fluoranthene 20 4] ND
Benzo(k ))fluoranthene 20 ND ND
Benzo(a)pyrene 20 25 ND
Indeno(1,2,3-cd)pyrenc 20 ND ND
Dibenz(a,h)anthracene 20 ND ND
Benzo{g,h,1)perylene 20 ND ND
AP]JI'OV%EQ:% FFEr IPEY 2% /‘}W' Date: / (. ( g’ B 5 T

K9708126
10/31/97
1173/97
11/4/%7

Method Blank

KWG9703390-4
1177197

5686835555555 3585585%5535555555555%3
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: MEC Analytical Systems, Inc. Service Request: K9708126
Project: Homeport-Pearl Harbor Date Collected: 10/31/97
Sample Matrix: Sediment Date Received: 11/3/97

Duplicate Summary

Total Sohds

Prep Method: NONE Units: FERCENT
Analysis Method: 160.3M Basis: NA
Test Notes:
Duplicate Relative
Date Sample Sample Percent Result
Sample Name Lab Code Analvzed Result Result Average Difference Notes
Sta-1-2-B K9708126-001DUP 11/4/57 8.6 484 333 19

Approved By: C/j(‘ Date: d#f@éi

TRDwp/021 %7
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: MEC Analytical Systems, Inc. Service Request: K9708126
Project: Homeport-Pearl Harbor Date Collected: 10/31/97
Sample Matrix: Sediment Date Received: 1i/3/97

Date Extracted: NA
Date Analyzed: 11/5/97

Duplicate Summary
Sulfide, Dissolved
EPA Method 376.2 Modified

Units; mg/Kg (ppm)
Dry Weight Basis

Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL  Resuit  Result Average Difference
Sta-1-2-B K9708126-001D 3.0 ND ND ND -

Approved By /\/{)j) \// Date: ( { iOﬁ)"

DUPIAND2194
Pege No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repon

(lient: MEC Analytical Systems, Inc. Service Request: K9708126
Project: Homeport-Pearl Harbor Datc Collected: 10/31/97
Sample Matrix: Sediment Date Received: 11/3/97

Date Extracted: NA

Date Analyzed: 11/5/97

Matrix Spike Summary
Sulfide, Dissolved
EPA Method 376.2 Madified

Units: mg/Kg (ppm)
Dry Weight Basis

CAS
Percent
Spiked Recovery
Spike  Sample  Sample Percent Acceptance
Sample Name Lab Code MRL  Level Result Result Recovery Limits

Sta-1-2-B K9708126-001MS 30 203 ND 117 58 -

Approved By ~/\/7’3) L/ Datc: { “ Dﬂ "}’

MS1A/102194 C
OBIEWET MR - MS 1111097 3 Page Mo
TRY:




Chent:
Project:

LCS Matrix:

Analyte

Sulfide, Dissolved

Approved By:

LCS 1021%4

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
MEC Analvtical Systems, Inc. Service Request: K9708126
Homeport-Pearl Harbor Date Collected: NA
Sediment Date Received: NA
Date Extracted: NA
Date Analyzed: 11/5/97
Laboratory Control Sample Summary
Sulfide, Dissolved
EPA Method 376.2 Modified
Units: mg/L (ppm)
CAS
Percent
Recovery
True Percent Acceptance
Value Result Recovery Limits
4 86 384 79 -
2V
/\ ,7'))\/1/_—/ Date. {1 I 1t A !
00039

08126 WET MR - LCS 114097
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: MEC Analytica! Systems, Inc. Service Request: K9708126
Project: Homeport-Pearl Harbor Date Collected: [0/31/97
Sample Matrix: Sediment Date Received: 11/3/97

Date Extracted: 11/5/97
Date Analvzed: 11/7/97

Duplicate Summary

Total Metals
Units: mg/Kg {ppm)
Drv Weight Basis
Sample Name:  Sta-10
Lab Code: K9708126-010
Duplicate Relative
EPA Sample Sample Percent
Analvte Method MRL Result Result Average Difference
Antimony 2008 0.02 009 0.10 0.10 10
ATsenic 200.8 0.5 3.9 4.2 1.0 8
Bervilium 2008 0.02 0.14 0.15 G.14 7
Cadmium 200.8 .02 0.07 0.10 008 38
Chrominm 200.8 0.2 315 329 322 4
Copper 200.8 0.1 ©o101 10.7 10.4 6
Lead 200.8 0.02 67.6 57.2 62.4 17
Mercury T471A 002 | 1.87 234 2.10 22
Nickel 200.8 0.2 239 251 245 3
Selenium 200.8 1 ND ND ND -
Silver 200.8 0.02 0.13 0.13 0.13 <]
Thalliom 200.8 0.02 0.04 0.04 0.04 <]
Zin¢ 200.8 0.5 165 111 138 39(A)
L Duplicate analysis was performed on Sample Sta-1-2-B: Lab Code K9708126-001
A Qutside acceptance limits; see case narvative.

Approved By ‘-:7:,. Date: _/ /{ AQ/‘%:J"Z‘

DUPISEPA/IOZIGN /
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: MEC Analytical Systems, Inc.

Project: Homeport-Pearl Harbor
Sample Matrix: Sediment

Sample Name:  Sta-10

QA/QC Report

Matrix Spike Sumrnary

Total Metals

Units: mg/Kg (ppm)

Drv Weight Basis

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Lab Code: K9708126-010
Spiked
Spike Sample Sample Percent
Analvte MRL Level Result Result Recovery
Antimony 0.02 36 0.09 7.97 22{A)
Arsenic 05 14 ERY 16.9 93
Beryllium 0.02 3.6 0.14 3.46 a2
Cadmium 0.02 36 - 007 3.17 86
Chrominm 0.2 14 315 458 102
Copper 0.1 18 10.1 273 96
Lead 0.62 12 67.6 120 73
Mercury(M) 0.02 0.07 187 242 NA
Nickel 0.2 36 239 578 94
Selenium 1 7.2 ND 7 97
Silver 0.02 36 0.13 2.83 73
Thallium 0.02 7.2 0.04 7.53 104
Zinc 0.5 72 1635 139 NA
NA Not Applicable; see case narrative.
A Outside acceptance limits; see case narrative.
M Matrix Spike analysis was performed on Sample Sta-1-2-B; Lab Code K9708126-001.

Approved By:

MEENICT 192
OKI26ECP GIY - Spike 11700497

Date: II /rD EL:T"

K9708126
10/31/97
11/3/97
11/5/97
1177197

CAS
Percent
Recovery
Acceptance

Limits
30-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130

poegl



COLUMBIA ANALYTICAL SERVICES, INC.

QAJ/QC Report
Client: MEC Analytical Systems. Inc. Service Request: K9708126
Project: Homeport-Pear] Harbor Date Collected: NA
LCS Matrix: Sediment Date Received: NA

Date Analyzed: 11/7/97

Laboratory Control Sample Summary
Total Metais

Units; mg/Kg (ppm)

Source: ERA Priority Pollutant/CLP Inorganic Soils

EPA Control
Analvte Method Result Limits
Antimony 2008 290 12.2-90.1
Arsenic 2008 504 43.6-81.3
Bervllium 2008 728 67.0-107
Cadmium 2008 64.7 51.4-130
Chromium 2008 61.7 56.4-946
Copper 200.8 46.6 45.9-70.4
Lead 200.8 122 £2.7-160
Mercury 74714 2.33 1.60-3 .41
Nickel 200.8 139 122-204
Selenium 200.8 72.2 63.3-118
Silver 200.8 708 51.4-87.7
Thallium 200.8 49 4 24.0-76.8
Zinc 2008 112 84.1-144

Approved By: d/ Date: f | i K )l%

LCSEPA/I02194
Page Ner
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Repornt

Client: MEC Analvtical Systems. Inc, Service Request: K9708126
Project: Homeponting - Pearl Harbor Date Collected: 10/31/97

Sample Matrix: Sediment Date Received: 11/3/97
Date TCLP Performed: 11/4/97

Date Extracted: 11/3/97
Date Analvzed: 11/6/97

Matrix Spike Summary
Toxicity Characteristic Leaching Procedure (TCLP)
EPA Method 131t
Metals
Units: mg/L (ppm) in TCLP Extract

Sample Name:  5ta-1-2-B

Lab Code: K9708126-001
Spiked
Spike Sample Sample Percent
Analyte Level Result Result Recovery*
Antimony 1 ND 0.96 96
Arsenic 1 ND 39 98
Bervllium 0.1 ND 0.10 100
Cadmium 0.1 ND 0.10 100
Chromium 0.4 ND 0.36 90
Copper 0.5 ND 049 98
Lead 1 ND 0.92 92
Mercury 0.0] ND 0.010 100
Nickel | ND 0.91 9]
Selenium 2 ND 21 103
Silver 0.1 ND 0.09 90
Thallium 10 ND 9.1 vl
Zinc 1 ND 1.12 112
* Percent recovery information is provided in order to assess the performance of the method on this matnx.
Approved By GC-—- Date II//JE?*
TORRMLGRNGA - Spke 1171097 / Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont
Client; MEC Analyncal Systems, Inc. Service Request: K9708126
Project: Homeporting - Pear] Harbor Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Analyzed: 11/6/97

Laboratory Control Sample Summary
Total Metals
Units: mg/L. (ppm) in TCLP Extract

Source: [norganic Ventures ICV CAS
Percent
Recovery
EPA True Percent Acceptance
Analyte Method Value Result Recovery Limits
Anumony 3010A/6010A 2.5 26 104 83-115
Arsenic 3010A/6010A 23 24 96 85-115
Beryllium 30104760104 0.125 0.123 48 85-115
Cadmium 3010A/6010A 1.25 122 e 85-115
Chromium 3010A/6010A 0.5 0 504 101 £3-115
Copper 30104760104 0.625 0616 99 83-115
Lead 3010A/6010A 25 248 99 85-115
Mercury T4T0A 0.01 0.011 110 83-113
Nickel 3010A/6010A 1.25 1.26 101 §5-115
Selenium 3010A/60104 2.5 24 96 85-115
Silver 3010A/6010A 0.625 0.584 93 B5-115
Thallium 3J010A/6010A 7.5 7.4 99 85-115
Zinc 3010A/6010A 1.25 119 95 83-115

Approved By: < 77(./ Date' _ | ‘ ﬂg‘ ) [Qg-_-

LUKEPANIOZI94
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont

Client: MEC Analvtical Systems, Inc. Service Request: K9708126
Project: Homepert-Pear]l Harbor Date Collected: 10/31/97
Sample Matrix:  Sediment Date Received: 11/3/97

Date Extracted: 11/10/97
Date Analyzed: 11/11/97

Matrix Spike/Duplicate Matrix Spike Summary
Petroleum Hydrocarbons
EPA Methods 9071/418.1
Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name: Sta-7
Lab Code: K9708126-007DMS
Percent Recovery
CAS Relative

Spike Level Sample Spike Result Acceptance  Percent
Analyte MS DMS Result M5 DMS MS  DMS Limits  Difference
Qil 1400 1500 21 1310 1380 92 91 39-125 2

Approved By: S Date: “lff-[f?-

DMEIF/ 120594
BRI26PHC CR1 - DMSIS 31171097 036 4 5



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: MEC Analytical Systems, Inc. Service Request: K9708126
Project: Homeport-Pearl Harbor Date Collected: NA
LCS Matrix: Sediment Date Received: NA

Date Extracted: 11/10/97
Date Analyzed: 11/11/97

Laboratory Control Sample Summary
Petrolenm Hydrocarbons
EPA Methods 9071/418.1

Units: mg/Kg (ppm)

CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Limits
Qil 800 766 96 72-111
Approved By: Yol Date: __n] l"r'f'}
LeRIRbe cri - misLes s Page No
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Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:

Sample Name

Sta-1-2-B
Sta-1-2-T
S1a-3

Sta<4

Sa-3

Sta-6

Sta-7

Sua-8

Sta-9

Sta-10
Reference
Method Blank
Sta.7

Sta-7

Lab Control Sampie

COLUMBIA ANALYTICAL SERVICES, INC.

MEC Analytical Systems, Inc.
Homeport-Pear! Harbor

Sedimem

QA/QC Report

Surrogate Recovery Summary

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Organochlorine Pesticides and Polychlorinated Biphenyls

EPA 3550A

8080

Lab Code

K9708126-001
K9708126-002
K9708126-003
K5708126-004
K9708126-005
K9708126-006
K9708126-007
KS$708126-008
K9708126-009
K9708126-010
K$708126-011
KWG9703407-4
K9708126-067MS
K9708126-007DMS
KWG9703407-3

CAS Acceptance Limits:

Test
Notes

K5708126
10/31/97
11/3/97
11/4/97

1147 - 11/9/97

Units: Percent
Basis: Dry
Percent Recovery
Tetrachloro-m-xylene  Decachlorobiphenyl
32 40
25 56
32 47
43 58
38 51
38 46
45 51
46 52
33 45
al 47
44 63
50 95
49 84
49 8]
60 86
20-107 20-142

Approved By:

SURZD2I 197

OR) 265V LPR - SUR 1 VIVY?

Weas? Date: H//b/jﬂ\
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: MEC Analyvtical Systems, Inc. Service Request: K9708126 -
Project: Home - v.i-Pearl Harbor Date Collected: 10/31/97
Sample Matrix: Sediment Date Received: 11/3/97
Date Extracted: 11/4/97 ol
Date Analyzed: 11/8/97
Matrix Spike/Duplicate Matrix Spike Summary -
Organochlorine Pesticides and Polychlorinated Biphenyls
Sample Name: Sta-7 Units: ug/Kg (ppb)
Lah Code: K9708126-007MS K9708126-007DMS Basis: Dry
Test Notes:
Percent Recovery hayl
CAS Relative
Prep Analysis Spike Level Sample Spike Result Acceptance Percent  Result
Analyts Method Method MRL MS DMS Resut MS DMS MS DMS  Limts  Difference Notes =
gamma-BHC({Lindane) EPA 3550A 8080 2 11 11 ND 7 7 64 64 26-141 <]
T entachlor EPa 3550A 8080 2 11 11 ND 7 7 64 64 20-108 <] -
«Junn EPA 3550A 8080 2 11 I ND 6 6 55 35 20-181 <j
Dieldrin EPA 35504 8080 2 11 1 ND ] 5 73 8 20-183 12
Endnn EPA 3550A 8080 2 11 11 ND 9 S g2 82 20-164 <] -
4.4-DDT EPA 3550A 8080 2 11 1 ND 7 8 64 73 20-185 13
Al
'
-
-
Approved By i hf‘ Date: Uj(("‘.{ {G—T -

MNQU)Ie Ty

%265V LPY - DMS 1171397
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: MEC Analytical Systems, Inc.
Praject: Homeport-Pearl Harbor

LCS Matrix: Sediment

Sample Name;  Lab Control Sample

QA/QC Report

Service Request: K9708126

Date Collected: NA
Date Received: NA

Date Extracted: 11/4/97
Date Analvzed: 11/7/97

Laboratory Control Sample Summary
Organochlorine Pesticides and Polychlorinated Biphenyls

Units: ug/Ke (ppb)

Lab Code: KWG9703407-3 Basis: Dry
Test Notes:
CAS
Percent
Recovery
Prep Analysis True Percent Acceptance
Analyvte Method Method Value Result Recovery  Limits
gamma-BHC(Lindane) EPA 3550A 8080 i3 10 77 21-123
Heptachlor EPA 3550A 8080 13 9 69 31-112
Aldnn EPA 3550A 8080 13 9 69 26-127
Dieldnn EPA 3550A 8080 13 11 83 18-161
Endnn EPA 33550A 8080 13 11 85 32-133
4,4-DDT EPA 35504 8080 13 10 77 30-146
Approved By: W Date: {{ / { “{/ 2]
LCS0M 497

QHiZ6SVG LPY - LCS 11nveT

Result
Notes

Page No
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Client:
Project:

Sample Matrix:

Prep Method:

Analysis Method:

Sample Name

Sta-1-2-B
Sta.1-2-T
Sta-3
Sua4
Sta-5
Stab
Sta.7
Sta.g
Sua-9
Sta-10
Reference
Reference
Reference

Lab Control Sample

Method Elank

Approved By:

SURZU5259%

ORIZGAVG IS1 - SUR 1111497

COLUMBIA ANALYTICAL SERVICES, INC.

Homeport-Pearl Harbor

- C.AKrone et al.

Outside acceptance limits; sec case pamative.

Date: |s“142 >

QA/QC Report
MEC Analytical Systems, Inc. Service Request: K9708126
Date Collected: 10/31/97
Date Received: 11/3/97
Date Extracted: 11/4/97
Date Analyzed: 11/7/97
Surrogate Recovery Summary
Butyltins
Units. PERCENT
Basis: NA
Test Percent Recovery
Lab Code Notes Tri-n-propvltn Tri-n-pentyltin
K9708126-001 115 89
K9708126-002 126 103
K9708126-003 143 104
K9708126-004 111 77
K9708126-005 116 84
K9708126-006 86 20
K9708126-007 49 48
K9708126-008 164 110
K9708126-009 211 A 136
¥9708126-010 141 116
K9708126-011 177 127
K9708126.011MS 173 145
K9708126-011DMS 110 62
K971104.SL 47 58
K971104.5B 131 115
CAS Acteplance Limits: 20-195 20-172

Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repont
Client: MEC Arnalytical Systems, Inc. Service Request: K9708126
Project: Homeport-Pearl Harbor Date Collected: 10/31/97
Sample Matrix:  Sediment Date Received: 11/3/97

Date Extracted: 11/8/97
Date Analvzed: 11/10/97

Surrogate Recovery Summary

Butyltins
Prep Method: C.A Krone et al. Units: PERCENT
Analysis Method: TIN-SVG Basis: NA
Test Percent Recovery

Sampte Name Lab Code Notes Tri-n-propyltin Tn-n-pentvitin
Sa-1-2-T K9708126-002R 68 67
Sta-3 K9708126-003R 95 88
Reference K5708126-011R 86 76
Reference K9708126-011MS 111 104
Reference K9708126-011DMS 90 78
Lab Control Sample K971108-SL 55 63
Method Blank K971108-SB 118 110

CAS Acceptance Limils: 20-195 20-172

A \ { 14 f‘f 7
Approved By: | é Date:

SUR2/DS259Y
OXI265VG 154 - SUR 1171497 0 Oﬁt‘gol



Client: MEC Analyucal Systemns, Inc. Service Request:
Prrocct: Homeport-Pearl Harbor Date Collected:
Sa ¢ Matrix: Sediment Date Received:
Date Extracted:
Daie Analyzed:
Matnx Spike/Duplicate Matrix Spike Summary
Butyluns
Sample Namne: Reference Units:
Lab Code: K9708126-011MS, K9708126-011DMS Basis:
Test Notes:
Percent Recovery
CAS
Prep Analysis Spike Level Sample Spike Result Acceplance
Ahalvte Method Method MRL MS DMS Result MS DMS MS DMS Limuts
Tri-n-butvitin CAFKroneetal TIN-SVG 1 13 13 1 22 10 162 69 20-200
Bi-n-butvitin C.AFKroneetal TIN-SVG 1 13 13 ND 9 8 146 62 20.200
n-Butylun C.AKioneetal TIN-SVG 1 13 13 1 4 3 23 15 20-200
q
Approved By /16) Date v H S , 7

COLUMRIA ANALYTICAL SERVICES, INC.

QA/QC Report

DMS/D52393

v

ORI265VG.ISI - DM L 1/1497

00052

.
K9708126 -
10/31/97
117367
11/4/97 -
ST
ug/Kg (ppb)
Dry
Relative
Percent  Result
Difference  Notes __,
75
§1
-
29
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: MEC Analytical Systems, Inc. Service Request: K9708126
Project: Homeport-Pear] Harbor Date Collected: 10/31/97
Sample Matrix: Sediment Date Received: 11/3/97
Date Extracted: 11/8/97
Date Analyzed: 11/10/97
Matnx Spike/Duplicate Matrix Spike Summary
Butyltins
Sample Name: Reference Units: ug/Kg (ppb)
Lab Code: K9708126-01IMS, K9708126-011DMS Basis: Dry
Test Notes:
Percent Recovery
CAS Relative
Prep Analysis Spike Level Sample Spike Result Acceptance  Percent Result
Analvte Method Methed MRL MS DMS Result MS DMS MS DMS Limits  Difference Notes
Tri-n-butylun CAKroneetal TIN-SVG ] 13 13 ND 13 12 115 92 20-200 22
Dy-n-butylun C.AKroneetal] TIN-SVG ] 13 13 ND 13 b 100 85 20-200 17
n-Butyltin CAKroneetal TIN-SVG 1 13 13 ND 0.1 004 <1 <« 20-200 86 A
A Outside acceptance limits; see case narrative.

- Approved By, W

DMXD219%

o —Mlilsz 00053

7

0K ) I6RVG 154 - DMS 11714797
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Client:
Project:

LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Toi-n-butyltin
Di-n-butyltin

- Toesds Fhio
Uiyl

Approved By:

LCX3239)5

COLUMBIA ANALYTICAL SERVICES, INC.

MEC Analytical Systems, Inc.

Homeport-Pear]l Harbor Date Collected:
Sediment Date Received:
Date Extracted:
Date Analyzed:
Laboratory Control Sample Summary
Butyltins
Lab Control Sample Units:
K971104-8L Basis:
CAS
Percent
Recovery
Prep Analysis True Percent Acceptance
Method Method Value  Result Recovery  Limits
CAKroneetal TIN-SVG 10 6 60 20-164
C.AKrone et al TIN-5VG 10 3 30 20-164
CAKwonestal TINSVG 10 1 10 20-164

QA/QC Report

Outside acceptance limits, see case narrative.

Service Request:

Date: ”!}‘f“"

K9708126
NA

NA
11/4/97
117797

ug/Kg (ppb)
Dry

Resulit
Notes

19
L/

QEI126SVG IST - LTS 1111497

00054

~



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: MEC Analytical Systems, Inc. Service Request: K5708126
Project: Homepont-Pear] Harbor Date Collected: NA
LCS Matrix:  Sediment Date Received: NA
Date Extracted: 11/8/97
Date Analvzed: 11/10/97
Laboratory Control Sample Summary
Butyltins
Sample Name:  Lab Control Sample Units: ug/Kg (ppb)
Lab Code: K971108-SL Basis: Dry
Test Notes:
CAS
Percent
Recovery
Prep Analysis True Percent  Acceptance Result

Analvyte Method Method Value  Result Recovery  Limits Notes
Tri-n-butyttun CAKroneetal TIN-SVG 10 7 70 20-164
Di-n-butytun C.AKroneetal TIN-SVG 10 7 70 20-1064
n-Bunvhin CAXropeetal TIN-SVG 10 11 110 20-164

Approved By: '(9' Date: M l ! ({ (q ?

LCs9259% v

Pagre No
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

-—

Client: MEC Analytical Systems, Inc. Service Request: K9708126
Project Homeport-Pearl Harbor Date Collected: 10/31/97
Sample ...atrix:  Sediment Date Received: 11/3/97
Date Extracted: 11/4/97 -
Date Analyzed: 11/7-11/11/97
Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compound
Prep Method: EPA 3550A Units: Percent
Analysis Method: SIM Basts: Dry
Test Percent Recovery
Sample Name Lab Code Notes 2FP PHL NBZ FBP TBP TPH
Sta-1-2-B K9708126-001 86 91 83 76 104 126
Sta-1-2-T K9708126-002 g1 88 79 80 115 A 169 A
Sta-3 K9708126-003 84 86 82 85 117 A 147 A
Sta4 K9708126-004 77 88 78 8O 120 A 159 A
Sta-5 K9708126-005 75 81 80 73 99 155 A
Sta-6 K9708126-006 &4 63 74 76 108 147 A
Sta-7 K9708126-007 65 68 81 77 111 A 130
Sta-8 K9708126-008 62 58 8] 78 105 128
Sta-9 K9708126-009 51 55 64 68 95 139
Sta-10 K9708126-010 53 73 79 88 126 A 140
Reference K9708126-011 84 84 80 77 85 98
Reference K9708126-011MS 91 91 88 85 99 102
Reference K9708126-011DMS 74 76 69 69 85 %0
Lab Control Sample KWG5703390-3 58 78 82 80 36 96
Method Blank KWG9703390-4 44 69 88 82 15 104
CAS Acceptance Limuits; 5-106 5-96 5-134 5-120 5-110 15.145

2FP 2-Fluarophenol

PHL Phenol-d5

NBZ Nitrobenzene-d5

FBP 2-Fluorobiphenyl

TBP 2 4,6-Tnbromophenol

“PH Terphenyl-d14

- Outside acceptance limits; see case narrative.

Approved By: I Dae: [/ 3-5F
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Phenol

2-Chlorophenol
4-Chloro-3-methylphenol
Accnaphthene
4-Nitrophenol

Pyrene

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

MEC Analytical Systems, Inc.
Homeport-Pear] Harbor

Matrix Spike/Duplicate Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compound

K9708126-011DMS

Sediment

Reference

K9708126-011M8S

Prep Analysis
Method

EPA 3550A SIM 50 270
EPA 3550A SIM 50 270
EPA 3550A SIM 50 270
EPA 3550A SIM 10 270
EPA 35504 SIM 100 270
EPA 35504 SIM 20 270

[

Spike Level Sample
Method MRL MS DMS Result MS

270
270
270
270
270
270

8888838

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Units:
Basts:

K9708126
10/31/97
11/3/97
11/4/97
1177/97

ug’kg
Dry

Percent Recovery

Spike Result
DMS

225 195 83
214 185 79
232 218 86
227 200 84
250 230 93
249 239 92

pae /-] 257

DM S09049 78

GBI26SVMAYD - DMS 111197

MS DMS

CAS Relative
Acceptance  Percent  Result
Lunits Difference Notes
72 21-100 14
69 20-105 15
g1 23-108 6
77 43.117 9
85 22-113 8
89 24-143 4

gou57



COLUMBIA ANALYTICAL SERVICES, INC.

K9708126

NA

NA

11/4/97

1177197

ug’kg

Dr}'
Result
Notes

QA/QC Report
Client: MEC Analytical Systems, Inc. Service Request:
Project: Homeport-Pearl Harbor Date Collected:
LCS Matrix:  Sediment Date Received:
Date Extracted:
Date Analvzed:
Laboratory Control Sample Summary
Base Neutral/Acid Semivolatile Organic Compound
Sample Name:  Lab Control Sample Units:
Lab Code: KWG9703390-3 Basis:
Test Notes:
CAS
Percent
Recovery
Prep Analysis True Percent Acceptance
Analyte Method Method Value Result Recovery  Limits
Phenol EPA 3550A SIM 250 199 80 32-96
2-Chlorophenol EPA 35504 SM 250 155 62 34-102
4-Chloro-3-methylphenol EPA 3550A SIM 250 203 81 36-102
Acenaphthene EPA 3550A SIM 250 238 95 44-112
4-Nitrophenol EPA 3550A SIM 250 240 96 23-113
Pyrene EPA 3550A SIM 250 252 101 44-126
Approved By: 7/21/7‘} Date: /{ ¢3-S ?‘
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Pearl Harbor Homeporting Final Report

SECTION 1 - INTRODUCTION

Toxicity testing was conducted on marine sediments collected in Pearl Harbor, Hawaii in
support of the EIS impacts analysis for Aircrafi Carrier Homeporting Within Pacific
Fleet's United States Assets. Screening bioassays on bulk sediment were performed in
accordance with standardized test protocols using the amphipod Grandidierella japonica
and larvae of the bivalve Crassostrea gigas. The sediment testing program was
coordinated by MEC Analytical Systems, Inc. (MEC) of Carlsbad, California. Sediments
were collected by MEC personnel between October 30 and October 31, 1997 in Pearl

Har rhor. Hawrai;, Reference scd ment was 11_ ted on November ] 1997 in Lanakai

Beach, Oahu, Hawaii. Toxicity testing was performed between November 4 and
November 14, 1997 at the Ogden Environmental and Energy Services Bioassay
Laboratory in San Diego, California. All tests were conducted in accordance with the

project sampling and analysis plan (Appendix A).
SECTION 2 - METHODS AND MATERIALS

2.1 SAMPLE COLLECTION AND SHIPPING

Sediment collection was initiated on October 30 and completed on November 1, 1997.
Sampies were received by MEC in Carlsbad, Califormia by freight service on November 1
and 3, 1997. Appropriate chain-of-custody procedures were employed during collection
and transport of the samples. Following receipt, the samples were homogenized and
sieved by MEC and Ogden personnel in MEC’s laboratory. Ogden transported the

prepared sampics in a cooler containing blue
in San Diego. The sediment samples were received in good condition. Sample
descriptions and identification information were recorded in the laboratory’s sample

receipt log. The samples were then placed in the laboratory’s coldroom and maintained

t hilne 1ice nac i
ntainine blue ice y“‘_ks to Qgden’s Bleaﬁs vy T abﬂra!ﬂ!'\.’

at 4°C until test initiation. The sampies were identified as Reference, 1-2T (1T+27T),

1-2B (1B+2B), 3,4,5, 6,7, 8,9, and 10.




Pearl Harbor Homeporting Final Report

2.2 ORGANISM PROCUREMENT AND HANDLING

Ampbhipods

Test specimens of Grandidierella japonica were collected in Newport Bay, California by
Mr. David Gutoff. Sediment cores were taken from the bay bottomn and lightly sieved to
remove the amphipods. The test specimens were then transported in clean, lined buckets
containing sieved site sediment and seawater. The amphipods were identified and sorted

to the species level by Mr. Gutoff prior to transport to the laboratory. Test animals were

delivered to the lab on November 1, 1997.

Mr. Gutoff maintains a quality assurance log contaimng the dare, weather conditions,
physical conditions, and any specific comments pertaining to each collection event.
Upon armval at the laboratory, organism receipt information was recorded in a log book
where physical parameters and animal condition were specified. The amphipods were
acclimated to test conditions in order to promote and confirm animal health prior to test
tnitiation. Duning the acclimation period, the animals were observed for any indications

of significant mortality.

Bivalves

The test animal used was the Pacific oyster Crassostrea gigas procured from Mr. A K.
Siewers of Santa Cruz, California. The oyster brood stock were packed and shipped to
arrive at the laboratory on November 7, 1997. In the laboratory, the date of organism
receipt was recorded in a log book where arrival conditions were also noted. Oyster
brood stock were acclimated to test conditions upon arrival and observed for mortality

and abnormal behavior prior to test injtiation.

Page 2



Pearl Harbor Homeporting Final Report

2.3 Bioassay PROTOCOLS

Amphipod Bioassayvs

Amphipod tests were conducted according to the guidelines outlined in ASTM E 1367-
92. Animals were exposed to test sediments for 10 days to determine any effect on
amphipod survival. Toxicity test exposures were conducted under static-renewal
conditions in 1-liter glass jars. Five replicates were analyzed for each test, reference, or
control site. Two centimeters of test, reference, or control sediment were placed in each
test chamber and covered with 950 milliliters {mL) of clean seawater. Test chambers
were aerated through a 1-mL, cotton-plugged pipette at a rate of approximately one
bubble per second. Test chambers were randomized and placed in an environmental
chamber maintained at 15£1°C. The temperature of the testing chamber is continuously
recorded and the data generated is maintained onsite.

Tests were initiated with the random addition of twenty amphipods to each of the five
replicates per sediment type. Replicate test chambers for each test site, reference, and
contro] were used for daily water quality measurements. Overlying water was renewed
every other day in all test chambers. After 10 days, surviving test animals were gently
removed by sieving the entire contents of each beaker through a Nitex® mesh screen.
Organisms were counted and survival was determined based on visual observations.

Temperature, dissolved oxygen, pH, and salinity were monitored daily in a surrogate test
chamber for each sediment site. All water quality measurements recorded during the
10-day amphipod cxposure were in the range defined as acceptable by the test protocol.
Subsamples of overlying water from each site were collected for ammonia analysis both
at the beginning and end of the test period.

A reference toxicant test was conducted in conjunction with the site sediment tests 10
ensure that organisms were not impacted by stresses other than contamination in the test

material (e.g., injury or disease, unfavorable physical or chemical conditions in the test

containers, improper handling, or acclimation).

Page 3
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Bivalve Bioassays

Bivalve larvae tests were conducted according to the guidelines outlined in ASTM
E 724-89. Survival and development of larvac were evaluated as endpoints to determine
the effect of suspended-particulate material on bivalve larvae. Testing was conducted in
20-mL glass scintillation vials maintained at 20=1°C. Five replicates were tested for each
concentration using 10 mL of test material per test chamber. Test chambers were
arranged in randomized fashion. Fertilized eggs were introduced randomly into each test
vessel from a well-mixed stock. Embryos were exposed to the test material for 67 hours.
Development was not complete at the end of the 48-hour incubation period, therefore, the
test protocel allows for the continuation of the test until complete development is
observed in a surrogate control vial. The assays were terminated by adding 1 mL of

5 percent buffered formalin to each test vial.

Larval survival and development was determined by transferring a subsample of the
preserved larvae onto a Sedgwick-Rafier® counting chamber, followed by visual
observations made using a compound microscope. A total larvae count was made to
assess survival. To determine normal developfnem, all surviving larvae were scored as
either normal or abnormal. Normal larvae were defined as those that had successfully
reached the D-shaped prodissoconch I development stage. Photographs of normal and
abnormal bivalve larvae are contained in the ASTM protocol.

Temperature, dissolved oxygen, pH, and salinity were monitored daily in 2 surrogate test
chamber for the 100 percent test material from each site. All water quality measurements
during the 67-hour exposure were in the range defined as acceptable by the test protocol.
Subsamples of the lab control and the 100 percent test material from each site were
collected for ammonia analysis both at the beginning and end of the test period.

A concurrent reference toxicant test using copper chlonde was also conducted to ensure
that the organisms were not being affected by stresses other than contamination in the test
material (¢.g., injury or disease, unfavorable physical or chemical conditions in the test

chambers, improper handling, or insufficient acclimation).

Page 4
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24 QUALITY ASSURANCE PROCEDURES - TOXICITY TESTS

Test organisms used in the toxicity tests were collected in areas known to be generally
free of pollutants or purchased from reputable culturist. Organisms were purchased from
vendors who were screened by reputation, depth of knowledge concerning the organism
of choice, and their ability to consistently deliver healthy test organisms. Upon receipt in
the bioassay lab, test organisms were slowly acclimated to test conditions iIn
environmentally controlled holding areas. Acclimation was performed in accordance
with the test protocol associated with each test organism. Test organisms are evaluated

on a performance basis for every test conducted in the [aboratory.

The Bioassay Laboratory is certified by the State of Washington to conduct sediment
testing (Washington is the only state that currently offers sediment testing certification).
Ogden has consistently complied with all quality assurance regulations related to the
Washington State certification program. The laboratory implements quality assurance
procedures with application to all aspects of testing from source, handling, condition,
receipt, and storage of samples and test organisms as well as calibration and maintenance
of instruments and equipment used dunng testiﬁg. All data generated by the laboratory
are monttored for completeness and accuracy at the end of each day and at the end of
each individual test period to ensure generation of the highest quality data. Laboratory
negative control and reference toxicant (i.e., positive control) testing are conducted
concurrent to every sample assay and act to confirm test organism quality, sound

laboratory conditions, and appropriateness of procedures.
2.5  STATISTICAL ANALYSES

Results were calculated using ToxCalc Comprehensive Toxicity Data Analysis and
Database Software, Version 5.0. Statistical analyses for the amphipod assays were
conducted by comparing the reference sediment with each test site. Probit Method was
used to calculate the lethal effect concentration (LCs,) for the amphipod reference

toxicant data.

Page §
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Bivalve development data were analyzed by comparing the lab control with each test site
concentration series. The LCs, and the median effect concentration (ECs5) were
calculated for survival and normality data, respectively, for each of the bivalve sites.
Probit Method was used to calculate the ECs, normality value for the bivalve reference
toxicant data.

SECTION 3 - RESULTS

Test results are summarized in Table 3-1. The results for each test are outlined on
Tables 3-2 through 3-13. Appendices B. C, and D contain water quality observations,

test site statistical analyses, and reference toxicant data, respectively.

Page 6
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Table 3-1. Bioassay Results Summary
Homeporting Pearl Harbor

Grandidierella japonica and Crassostrea gigas

“Tést _S_ité': ~-|”  Solid Phase Analyses Suspended Particunlate Phase Analyses
R Amphipod Average Bivalve Survival Bivalve Normality
- : Percent Survival LCsg ECso
' (percent elutriate) (percent elutriate)
Control 98 NA NA
Reference 94 >100 >100
1-2T 92 >100 >100
1-2B 89 67 65
3 90 77 73
4 92 77 62
5 93 >100 >100
6 97 81 71
7 92 70 70
8 97 >100 >100
9 95 >100 >100
10 95 >100 >100

NA = Not applicable

Page 7
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3.1 AMPHIPOD BIOASSAYS

Mean amphipod laboratory control survival was 98 percent. This value exceeds the
protocol requirement of 90 percent and indicates that the test conditions were adequate
and the test series was valid. The mean reference toxicant control survival was
100 percent. The LCs, value was determined to be 2.4 mg/L CdCl,.

Reference Survival

The average amphipod reference survival was 94 percent. No mnimum survival
requirements are specified in the Green Book or the ASTM protocol for reference
sediments. The high level of reference survival, however, provides verification that
testing conditions were adequate, and meaningful comparisons can be made with test

sediment replicates.
Site 1-2T Survival

Average survival for this site was 92 percent. Statistical analysis indicated no significant
difference in survival between the reference and test site.

Site 1-2B Survival

Average surviva) for this site was 89 percent. Statistical analysis indicated no significant

difference in survival between the reference and test site.

Site 3 Survival

Average survival for this site was 90 percent. Statistical analysis indicated no significant

difference in survival between the reference and test site.

Page &
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Site 4 Survival

Average survival for this site was 92 percent. Statistical analysts indicated no significant

difference in survival between the reference and test site.

Site § Survival

Average survival for this site was 93 percent. Statistical analysis indicated no significant

difference in survival between the reference and test site.

Site 6 Survival

Average survival for this site was 97 percent. Statistical analysis indicated no significant

difference in survival between the reference and test site.
Site 7 Survival

Average survival for this site was 92 percent. Statistical analysis indicated no significant
difference in survival between the reference and test site.

Site 8 Survival

Average survival for this site was 97 percent. Statistical analysis indicated no significant

difference in survival between the reference and test site.

Site 9 Survival

Average survival for this site was 95 percent. Statistical analysis indicated no significant

difference in survival between the reference and test site.

Page 9
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Site 10 Survival

Average survival for this site was 95 percent. Statistical analysis indicated no significant

difference in survival between the reference and test site.
3.2 BIVALVE LARVAE BIOASSAYS

The average number of larvae contained in the five laboratory control replicates at test
termination was determined to be 12.2 bivalve larvae per mL. This average was used as a
baseline to determine if statistically significant reductions in survival occurred in the test
treatments. A single group of control replicates was tested in association with the test
sites. Average laboratory control normality was 93 percent. This average was calculated
by dividing the total number of normal larvae by the total larvae counted. This value
exceeds the protocol requirement of 70 percent and indicates that the test conditions were
adequate and the test series was valid. The reference toxicant exhibited an average
control normality of 89 percent. The EC, value was 13.9 pg/L CuCl, for normality data.

Reference Survival and Normality

Statistical analyses indicated no significant difference in either survival or normality
between the lab control and any elutriate treatment. The LC,/EC,, values for both
survival and normality were >100 percent elutriate.

Site 1-2T Survival and Normality

Statistical analyses indicated no significant difference in either survival or normality
between the lab control and any elutriate treatment. The LC;y/ECs, values for both
survival and normality were >100 percent elutriate.

Site 1-2B Survival and Normality

Statistical analyses indicated a significant difference in survival between the lab control
and the 50 and 100 percent elutriate treatments. Statistical analyses indicated a

Page 10
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significant difference in normality between the lab control and the 50 and 100 percent
elutriate treatments. The LCs, for survival was 67 percent elutriate and the

EC;, normality value was 65 percent elutriate.

Site 3 Survival and Normality

Statistical analyses indicated a significant difference in survival between the lab control
and the 10, 50, and 100 percent elutriate treatments. Further analyses indicated a
significant difference in normality between the lab control and the 50 and 100 percent

elutniate treatments. The LCs, for survival was 77 percent elutriate and the

EC,, normality value was 73 percent elutnate.

Site 4 Survival and Nommality

Statistical analyses indicated a significant difference in survival between the {ab control
and the 1, 10, 50, and 100 percent elutriate treatments. Analyses of normality data
indicated a significant difference between the lab control and the 50 and 100 percent
elutriate treatments. The LCs, survival value was 77 percent elutriate and the

ECs, normality value was 62 percent elutriate.

Site 5 Survival and Normalitv

Statistical analyses indicated no significant difference in survival between the lab control
and any elutnate treatment. Statistical analyses indicated a significant difference in
normality between the lab control and the 50 and 100 percent elutniate treatments. The

LCs/ECs, values for both survival and normality were >100 percent elutriate.

Site 6 Survival and Nommality

Statistical analyses indicated a significant difference in survival between the lab control
and the 100 percent elutriate treatment. Statistical analyses indicated a significant
difference in normality between the lab control and the 50 and 100 percent elutniate

Page 11
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treatments. The LCs, survival value was §1 percent elutriate and the ECsy normality

value was 71 percent elutnate.

Site 7 Survival and Normality

Statistical analyses indicated a significant difference in survival between the lab control

and the 10, 50, and 100 percent elutriate treatments. Statistical analyses indicated a
significant difference in normality between the lab control and the 10, 50, and

EC,, normality value was 70 percent elutnate.

Site 8 Survival and Normalitv

Statistical analyses indicated no significant difference in survival between the lab control
and any elutriate treatment. A significant difference in normality was identified between
the lab contol and the 1, 10, 50, and 100 percent elutriate treatments. The

LCsy/ECsq values for both survival and normality were >100 percent elutriate.

Site 9 Survival and Normality

Statistical analyses indicated a significant difference in survival between the lab control
and the 100 percent elutriate treatment. Analyses of normality data indicated a significant
difference between the lab control and the 50 and 100 percent elutriate treatments. The

LCs/ECsq values for both survival and normality were >100 percent elutriate.

Site 10 Survival and Normality

[l ¥eh ity

between the lab control and any elutriate treatment. The LC,y/EC, values for both

survival and normality were >100 percent elutriate.
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Table 3-2. 18-Day Solid Phase Bioassay with Grandidierella japonica

S Rumber — Number___ Percent - Average
———eeeeee——————

Control A 18 2 >0
B 20 0 100
c 20 0 100
D 20 0 100
Reference A 18 2 20
B 17 3 85
c 19 1 95
o 20 0 100

E 20 0 100 94
12T A 18 2 90
B 18 2 90
C 17 3 85
D 19 1 95

E 20 0 100 92
1-2B A 18 2 90
B 17 3 85
C 18 2 90
D 19 1 95

E 17 3 85 89
3 A 19 1 95
B 18 2 90
C 18 2 90
D 17 3 85

E 18 2 50 %0
4 A 16 4 80
B 19 1 95
C 19 1 95

E 2 0 100 92

Page 13



Pearl Harbor Homeporting Final Report

Table 3-2 (Continued). 10-Day Solid Phase Bioassay with Grandidierella japonica

. Test e R - .. Number - Number Percent Average
* Site "o iiZRep-. 1 Alive Dead Survival Percent Survival

5 A 19 1 95

B 18 2 90

C 19 ] 95

D 18 2 90

E 19 1 95 93
6 A 20 0 100

B 19 } 95

C 20 0 100

D 19 ] 95

E 19 1 93 97
7 A 15 3 75

B 19 i 95

C 19 1 95

D 20 0 100

E 19 ] 95 92
b A 20 0 100

B 20 0 160

C 19 1 95

D 18 2 50

E 20 0 100 97
9 A 19 I 95

B 18 2 90

C 19 1 95

D 19 | 95

E 20 0 100 95
10 A 19 1 95

B 20 0 100

C 18 2 90

D 20 0 100

E 18 2 90 95

< 1 £ )y 1 |
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Table 3-3. Bivalve Larvae Development Results Summary - Reference

- -Elutriatel.-- -Rep .. Total. - . Number Percent . Average - - Average
Concentration =~ Larvae . “NormalLarvae  Normal Percent Percent
(percent) -~ - ' .+ Counted Normal Survival
A 116 106 91
Laboratory B 126 119 94
Control C 109 107 08
D 132 120 9]
E 125 113 90 93 100
A 107 96" 50
B 120 110 92
1 C 155 133 86
D 99 92 93
E 118 111 94 91 93
A 78 70 90
B 88 84 95
10 C 93 81 87
D 83 79 95
E 90 84 93 92 71
A 102 98 96
B 69 63 91
50 C 135 123 91
D 146 108 74
E 94 38 94 89 84
A 104 101 97
B 118 111 94
100 C 133 110 83
D 142 126 89
E 147 129 88 90 97

ECs0 normality value 15 > 100 percent elutnate,
LC5q survival value is >100 percent ¢lutriate,
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Table 3-4. Bivalve Larvae Development Results Summary - Site 1-2T

T Elutriate. . Rep  Total “Number  Percent  Average  Average |
“Concentration. ~~ ~  Larvae’ NormalLarvae  Normal Percent Percent
(percent) ! 7 . ' Counted Normal Survival
A ] 116 106 9]
Laboratory B 126 119 94
Control C 109 107 08
D 132 120 o1
E 125 113 90 93 100
A 113 108 96
B 113 104 92
1 C 144 134 93
D 114 101 89
E 103 102 99 94 83
A 107 104 97
B 124 115 83
10 C 136 125 92
D 109 104 95
E 140 129 92 94 96
A 188 179 95
B 88 80 91
50 C 121 113 93
D 151 141 93
E 179 167 93 93 94
A 132 120 91
B 116 106 91
100 C 156 136 87
D 103 95 92
L E 118 101 86 89 95

EC 50 normaliry value is > 100 percent elutriate.
LC30 survival valuc is > 100 percent clutriate.
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Table 3-5. Bivalve Larvae Development Results Summary - Site 1-2B

ﬁﬁzte_: Rep_f_,‘_-'l‘——ota.lr- Number Percent Average .~ Average -
-Conceatration .. - Larvae . .Normal Larvae  Normal Percent . Percent
(percent) . = - T Counted , Normal - Survival
A 116 106 91
Laboratory B 126 119 94
Control C 109 107 98
D 132 120 91
E 125 113 90 93 100
A 94 91 97
B 108 101 54
1 C 95 92 97
D 106 92 87
E 76 70 82 93 79
A 73 67 92
B 151 138 91
10 C 146 137 94
D 120 109 91
E 105 95 %0 92 89
A 82 33 40
B 69 46 67
50 C 95 76 80
D 65 41 63
E 107 76 71 64* 69*
A 19 1 5
B 26 8 31
100 Cc 14 2 14
D 13 2 15
E 22 4 18 17+ 15*

EC50 normality value is 635 percent elutriate.
LCsg survival value 15 67 percent clutnate.
* Statistically significant (p<0.05)
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Table 3-6. Bivalve Larvae Development Results Summary - Site 3

-Elatriate - Rep:- - Total Number . Percent  Average -Average::
Concentration. © "~ '. 'Larvae ~ Normal Larvae  Normal Percent Percent
(percent) ~ '@ . S : Counted Normal Survival

A 116 106 9l
Laboratory B 126 119 94
Control C 109 107 98
D 152 120 91

E 125 113 90 93 100
A 154 121 79
B 123 98 80
l C 226 193 85
D 104 91 88

E 110 92 84 83 95
A 110 92 84
B 206 176 -85
10 C 114 103 90
D 114 106 | 93

E 73 62 85 87 88+
A 104 88 85
B 112 86 77
50 C 103 79 77
3] 85 61 72

E 107 77 72 76" 84*
A 51 9 29
B 28 9 32
100 C 14 0 0

D 30 2
E 23 2 9 15* 21*

ECsq normality value is 73 percent clutriate.
LCsq survival value is 77 percent ¢elutriale.
® Siatistically significant (p<0.05)
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Table 3-7. Bivalve Larvae Development Results Summary - Site 4

A 116
Laboratory B 126
Control C 109
D 132 120 91
E 125 113 90 93 100
A 147 123 84
B 78 72 92
1 C 77 61 79
D 38 78 89
E 80 68 85 86 73+
A 83 70 84
B 91 82 90
10 C 102 88 86
D 96 80 " 83
E 116 94 81 85 80*
A 140 95 68
| B 74 39 53
50 C 81 48 59
D 88 55 63
E 69 34 49 58+ 71
A 40 4 10
B 39 22 56
160 C 46 0 0
D 52 8 15
E 43 1 2 17+ 36*

EC 50 normality value is 62 percent elutriate.
LCsq survival value is 77 percent elutniate.
* Statistically significant (p<0.05)
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Table 3-8. Bivalve Larvae Development Results Summary - Site §

. Elutriate,; ..~ ~_ “Total _ Number ~Percent Average - Average |
‘Concentration . Larvae = Normal Larvae - Normal Percent ~ .  Percent
E (percent)-____ o Counted - Normal Survival
A ] 1s 106 91
Laboratory B 126 119 94
Control C 109 107 98
D 132 120 91
E 125 113 90 93 100
A 149 131 88
B 121 99 82
1 C 122 98 80
D 97 76 78
E 85 76 89 84 90
A 116 108 93
B 65 63 97
10 C 131 114 87
D 96 87 91
E 65 58 89 91 76
A 75 62 83
B 91 30 83
50 C 82 66 80
D 99 93 94
E 84 73 87 86* 71
A 101 84 83
B 141 130 92
100 C 105 87 83
D 74 60 81
E 131 108 82 84* 86

ECs0 normality value is >100 percent elutriate.
LC 30 survival value is > 100 percent elutriate.
* Statistically significant (p<0.05)
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Table 3-9. Bivalve Larvae Development Results Summary - Site &

. -Elutriate .~ “Rep - .. Total . Number . Percent .- Average - . .Average
~Concenfration >, " "* - -Larva¢' - Normal Larvae - Normal . ° Percent. - - Percent '
T (pefeent)s T L e T Counted -~ . Normal - Survival
A | e 106 91
Laboratory B 126 119 %4
Control C 109 107 98
D 132 120 91
E 125 113 90 93 100
A 131 106 81
B 96 87 91
| C 126 110 87
D 160 138 g6
E 109 86 79 85 94
A 116 100 36
B 100 92 92
10 C 134 121 90
D 82 68 83
E 93 78 84 87 84
A 129 110 85
B 108 82 76
50 C 121 94 78
D 93 75 g1
E 150 128 25 81~ 93
A 30 2 7
B 29 7 24
100 C 34 1 3
D 63 8 13
E 54 2 4 10* 35*

EC3p normality value is 71 percent elutnate.
LCsp survival vajue is 81 percent clutriate.
* Statistically significant (p<0.05)
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Table 3-10. Bivalve Larvae Development Results Summary - Site 7

Number .. - Percent ‘Average A crage

. Elatriate .  Rep- ~ Total

SColicenffation ~~ ~'; - Larvae . Normal Larvae :. Normal ~ Percent : -Percent
o (percént) v T o Counted - - ' .Normal ' - Survival -

A 91
Laboratory B %4
Control C 98
D 91

E 90 93 100
A 86
B 32
1 C 84
D 85

E 73 62 85 85 88
A 104 91 88
B 94 33 88
10 C 59 50 85
D 66 49 74

E %0 75 83 84+ 68*
A 83 55 66
B 71 54 76
50 C 114 97 85
D 65 49 75

E 74 60 g1 77* 67*
A 60 0 0
B 31 4 13
160 C 4 3 7
D [ 10 14

E 32 9 28 12* 9>

ECsp normality value is 70 percent elutriate.
LCsq survival value is 70 percent clutriate.
* Statistically significant (p<0.05)
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Table 3-11. Bivalve Larvae Development Results Summary - Site 8

i El_'l_:trjg"ti;; Rep - --Total Number - .f:fe_rcent ‘.- Average .. - AVE_;E_e; '
Cﬁﬁi:é'ﬁtﬁntlon - * ‘Larvae Normal Larvae .= Normal “Percent . ‘Percent
.. = (percent) v__ CoT Counted . _ _Nornial- . .Survival
| A | 116 106 91 )
Laboratory B 126 119 94
Control C 109 107 98
D 132 120 9l
E 125 113 %0 93 100
A 97 77 79
B 105 93 89
1 C 36 25 69
D 102 77 75
E 102 03 9] g1* 73
A 80 55 69
B 107 83 78
10 C 113 88 78
D 115 102 89
E 113 87 77 78* 87
A 8l 56 69
“ B 90 75 83
50 C 113 97 86
D 180 159 88
E 158 130 g2 82" 87
A 97 74 76
B 129 86 67
100 C 94 74 79
D 122 98 80
E 88 64 73 75* 86 )

EC30 normality value is > 100 percent etutriate.
LCsq survival value is > 100 percent elutriate.
* Statistically significant (p<0.05)
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Table 3-12. Bivalve Larvae Development Results Summary - Site 9

a Tmer — Percent - . Average = Average
% "Larvae . NormalLarvae Normal -  Percent @~ Percent
Seten . 0w Counted . ' - Normal " Survival |

A | 116 106 91
Laboratory B 126 119 94
Control C 109 107 98
D 132 120 91

E 125 113 90 93 100
A 116 99 85
B 131 120 92
1 C 110 98 89
D 140 130 93

E 144 133 92 80 97
A 106 94 89
B 99 88 89
10 C 126 106 84
D 76 64 84

E 145 140 97 88 g6
A 97 70 72
B 135 117 87
50 C 133 124 93
D 114 99 87

E 93 81 87 85* 90
A 74 58 78
B 35 27 77
100 C 111 86 77
D 111 94 85

E 79 66 84 80* 67"

EC3¢ normality value is >100 percent clutriate.
LCsq survival value is >100 percent clutriate.
* Sutistically significant (p<0.05)
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Table 3-13. Bivalve Larvae Development Results Summary - Site 10

Conc_eﬁt;‘*étiiin - Larvae Normal Larvhei "Normal Percent Percent

'ﬁl?llut_ri_qteu - ‘._’Eep R "E‘otal Number Percent Average =‘Average j

- (pereent)y: < < Counted Normal = Survival
A 116 106 91
Laboratory B 126 119 94
Control C 109 107 o8
D 132 120 0l
E 125 113 90 93 100

A 131 114 87
B 79 68 86
1 C 98 37 89
D 127 114 90

E B8 81 92 89 84
A 107 98 92
B a3 83 g9
10 C 127 118 93
D 82 71 87

E 99 91 92 90 &
A 96 90 04
B 67 65 g7
50 C ! 66 93
| D 82 75 9

E 121 109 S0 93 72
A 109 100 92
B 44 39 89
100 C 126 104 X ]
D 171 161 94

E 102 96 04 90 82

ECs50 normality value is >100 percent elutriate.

LCs¢ survival value is >100 percent elutriate.
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BAMPLUNG ANG ANALYBIB PLAN
PEARL HARGCR BEOIMEWT

1.1 INTRODUCTION
1.1.1 OBJECTIVES OF STUDY

This project supports impacts aoalysis assoclated with an cavironmearal impact statement (EIS)
and is aot intended Lo provide data appropriate for an ocean disposal permit application.

The EIS for Aircraft Carrier Homeporting Within Pacific Fleetr's Uniied Siaies Assets will
cvaluaic impacts of homeparting a NIMITZ-class puclear aircrafl carrier (CYIN) at picr B2/3 in
the Pearl Harbor Naval Shipyurd (PHNSY). In order to accommodare the CVN, the Peur] Harbor
Inner Channcl, tumicg basin, and the berth (the arca adjacent to picr B2/3) will require dredging
to a design depth of 50° below mean lower low water (MLLW). The impacts of disposing dredge
spoils either at the South Oahu Ocesn Dredged Materiz) Disposal Site (ODMDS) or at a newr-
shore or upland disposal tite will depend on the chemical nature of the dredged sediment, based
oo standmrdizod testing proceduros.

Therefore, in support of the EIS impacts analysis, the objective of this sampling cHart is 10
obtain gcrecning level chemisiry and bicassay results for bulk sediment at the dredpe sites, i.c.,

the berth, turning basin, and inner channel. The Jevel of detail will be approprialc (o asscaaing the
general volomo of matarial likely 10 be suitable for occan disposal and the quaatty for which

nlternative disposal sites are expected to be necessary.
1.1.2PROJECT TEAM AND RESPONSIBILITIES

Project planning and coordination will be performed by Amy Sheridan at Belt Collins Hawaii.
This msk includes logistics arrangements with Pearl Harbor Pont Operations and the Signal
Towwr, propardion of this Sunpllng and Analysis Plan (SAP), and writing up results for the EIS.

Fleld sample collection will be managed by David Robinson of MEC Analytical Systems, Inc.
of Carlzbad, California: the field manager will be Jobn Hardin Barpe support will be furnished
by Sca Bnginccring Inc (Wairnanalo, Hawali), supervisor Tcd Durland. Additional tcchnical
support will be provided by Jokm Evans of SAIC., .

Laboratory preparation and mllylh will be performed by Ogden Eavironmental Scevices.
Ogden will manage its own lab QA/QC and will preparc the laboratary report for MEC. ©

1.1.3SAMPLE SITES -
1.1.3.1 Sample Sites

The sampling sites consist of arcas (o bo tansitied or vccupied by a NIMITZclass CVN, l.c.
{ berin B2 and B3 in the PHNSY

BE Y Colas Hawan 3 SerFTEWBRER, 1997 PacE 2
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SAMPLUMNG AND ANALY S8 PLAN
PEARL HAMAON SPCIMCNT

( the turning basin between berth and Ford Island
( the inner channe] from Bishop Point to Hospital Poi

Recent (1995-1996) bathymetric surveys indicate existing depths of about 43 10 50 feet below
MLLW In these locations. The project dredge depth would be 50 feet bclow MLLW; lhm:forc.
samples will be obuined to a depth of approximately 527 below MLLW.,

A minimum of 10 cores will be obtained end a total of 10 compotite aamples will be analyzed.
Comporiting decisions will be finalized at the ime of sampling, after visual ingpection of the
cores. 1t is anticipated that the 10 composited samples will consist of the following:

111Cumposite of apper hatves (or ayess, if such ¢xist) of two cares obtained sdjacent to
B2A3

20Composite of lower halves (or layers) of two corvs obtained adjacent 1o B2/3
30Vertical composito of core obtained +300 feet ofT of B2/3

4N. 7. Vertical composite of each of four fuming basin samples (i.c., excluding central
core). Aliematively. if obvious Jayering is present, sarnples will consist of compasited
upper halves and lower halves of two sets of two cores.

8.- 10. Vertical composite of cach of throe inner channe) samples

If substant{ally heterogencous sediments arc encountéred in the turming basin, the fifth core will
be submittcd as an additional Iamplc. and two of lhc inner channel samples will be compm-llcd
for a total of 10 samples.

1132  Existing Condition of Sites

Pecar] Harbor channel lcd:m-:n! is genenally very fine and is routinely disturbed snd mpmded
by pasiing shipx. The sodiment/water interface tends to be gradual in most locations. The result
is a highly nephelous surface sediment layer of indeterminate thickncas, with more consolidated
scdimcnt undemeath.  Surface ramples have been obtuined from various barbor locarions over
the Jast 10 ycars. In goncral, analysis has shown the presence of beavy mctals, organotin,
petroleum hydrocarbons, and PAHs ln varlous concentrations.

Berths B2/3 have been used to dock v.rloua naval vessels since World War I It is not known
when these particular berths were last dredged. Sediments are expected to be well consolidaied.
Although no sediment samples have been obtainoed or analy2ad from immediately offshore of the
berth, sampling results fram other Peard Hurbor piers suggest that scdiments may contain heavy
mctels, arganotin, or pelroleum producu commonly associated with ship scrvicing ond
maintenance.

The torning basin is an area truneitted by most vessels entering or luving the shipyard, the

., Nuval Swtion, Ford Inland, and the FISC piers, Sediment in this arca is expected to be well-

{ mixcd and pootly coasolidated. Analyris of nearby sediment surfaces (Operations Divirion,

« 1950) indicate the presence of heavy metals and minor petroleum products, but no pesticides.
PAHs (polynucicear ssomatc hydrocarbons), or phthelates,

Ba.t Cotimg Hawas S SEPTEMBER, 1997 Paaz )
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BAMPLING AND ANALYEB PLAN
FEARL HARBOR SETNMFNT

The Inner channel is transitted by all vessels entering and Jeaving all three lochs of Pearl
Harbar. Sedimant in thix area is expected (o be well-mixed and poorly conxolidated. Previous
samples obtained from this arca contained heavy metals (notably silver) and PCBs (Grovhoug,
1992). »

1.2 FIELD SAMPLING PROCEDURES

A toal of 10 samples will be malyzed, together with on¢ reference sample and onc control
aamnple.

1.2.1 SAMPLE LOCATIONS

A minlmum of 10 cores will be obtained from the site (Figure 1). Additiona) cores may be
required to provide rufficient volume for malysis.

( B3 Atloast 3 cores will be obtained, coc cach from B2 and B3 witkin S0 feet of the
picr, and & third midway between the first two but 300 feet from the picr (seo Figure
X).

{ Torning basin: At least 5 corcs will be obigined from the roughly rectangular trning
basin, one from Lths cenler of each guadrant and one from the ccater of the basin.

{ Inner channel: Three cores will be obtuined from the approximate ecnler of the mner
channel. One will be obtained oppositc Bishop Point, one epproximately 1000 fect
north af Waiplo Paint, and one a1 the southern end of Ford laland

{ Reference sample; Ths samplc will be carbonato sand obtained offshore of Lanikai
beach, on the windward side of Ozha.

{ Control sample: The mairix In which leboratory animals are received will be used a3

I
Approximato latitudes and Jongitudes for each samplo are given below. However, because the
purpose of the study is gonoml chamacterization of relatively large aress, pre-survey location
accuracy is lesa important then accurate documncatation of aciual szamplc locations, It is
anticipatcd that the positional accuracy of core samples using GPS with US Coast Guard
differential signal will be within 3 to 5 metors of the intended Jacations. Position averaging will

be used durng the period st each station to obtain the most accurate fix obtuinable with the

equipment.
1: N21%21°30”, W157°57°35 6. N21°21'38", W157°57' 28"
2: N21°21°48", W157°57°25" 7: N21°21'45°, W1S7°ST'IS"
3 N21°21°35", W1ST7*57°25" 8: N21°21°15", W157°58°00"
4: N21°21°40", W157°57°48" 9: N21°20'48", W]157°58'30"
s N21%22° 107, W157°S7°25™ 100 N21%20°00°, W)57°58'35"

'
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SAMPLING AND ANALYEIG PLAN
PEARL RARBOR SECMMENT

If the vibracore encounters refusal (e.g.. rubble piles, caral), ibe }-zation will be moved 10 one
side. If refosal occurs for three atllempts 3¢ one jocation, the sampl:.2 (cam will leave that station
and continte on to tample other Jocations. The refused location will be revisited afler all other
stations zre completed, for sampling to the depth achievable.

1.2.2 FIELD OPERATIONS

Samples will be obtained using a vibracere mounted on & barge. The barge will be stabilized ay
the coring stations by threz- or four-point moorings, depending on cusrent and wind conditions at
open waicr siailon near the pler, two lines may be ticd off to the pice, with anchors tet bayward
of the barge. The barge will mobilize oul of Rambow Marinz within Pearl Harbor and Aiea Buy.

Fledd Sampling Schedule

Sampling activities are planncd for September 5* through 7*, locinding mobilization and
demobilization. Due to the high frequency of marine traffic in the Peard Harbor main channel and
adjoining Areas, contact will be maintained via esllular phone with Chief Christophersen of the
Pear! Harbor Port Operations and Signal Tower for thip traffic updatas. Additionally, marine
traffic will be monitored on marine radio channel(s) 16 and 69 for any additional nows or :
emergencies. The barge will fly diry' markers for vessels with restricted maneuverability, us
coordinated with Pan Operations.

Vessel(s)

Field sampling will be conducted fmm a non-powered stationary pladorm (¢.2-, Ipproxlrnucly
20 2 20 f1. barge). A Boston Whaler (approximately 15 feot) will be used to position and moor
the barge. Additionally, the Whaler will be used 10 transport sample tcarn members, equipment
and sample cores beiween the barge and shore, ‘The sampling platform and Whaler will be
provided by Sca Engincering, Inc. (SBI). The barge will be outfited with s 15-foot-high A-
framc/crane, which will be used to déploy and recover the vibracore. Additionally, s DGPS
(Global Positionlng Satellitc with differential carrection) receiver will be used to document
saticn Jocations. The barge is largo‘enough to sccommodate the vibracore and related
equipment. The 15° A-frame js within the Ford 1sland Bridge 30" overhead clearance of the fixcd

Navigation and Positioning

Target stations and depths have been selecied for the sediment characterization study. Sample
Iocations are discussed in detail in section 1.2.]1. Brie{ly, the stations are located in three general
areus including: pier-side (3 ea ), turning basin (5 ea.) and Inner channel (3 ea.).

Al open-harbor (i.c., tuming basin and inner channel) stavions will be accessed by transporting
the barge to the approximate station location. The barge will be socured by making 4 fous-point
mouring using the Whaler to deploy the requisite anchors/mooring equipment. Once the barge
has heen secured, diffcrential GPS pasitions will be continvously logged (e.g.. every half-hour).
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BAMPLING AND ANALTSLS PLAN
PEARL HARBOR SEDIMENT

Pier-side sttions will be accessed by mencuvering the barge into position using the Whaler and
secaring it to the picr with mooring limes. Additional lincs may be required on the effshore side
of the barge If additional stability is required. These additional mooring lines will be deployed in
the same fasition as the four-point mooring discussed above.

1.2.3 SAMPLE COLLECTIONS

Sample Collection Procedures

The samples will be collected usiog » vibratory corm%ayxtcm (vibracores) provided by MEC
Analytical Systems of Carlsbad, CA. The Rossfeldes”™ P-5 vibracorer was sclected for the
project due to its soceess collecting unconsolidated and consolidated sediments in marine
enviromments. The vibracarer is an air-powered sedimest sampling system featuring a
pucumatic impecting bin vibrator head, which drives an aluminum or stes] corc tube containing a
cellulose-acetate-butryate (CAB) liner into the sediment. Core linerx will be cut to accommodars
tbe required project depth phus 1-2 foet. The core liners are approximately 3.5 inch inside

mdq:loymmtandruncvalcfdwéémmbcandvibnmmwlubccmdumad&amlhcbargnm

the fnllowmp manner. Rattom depth will be verified at each atation, onee the lurm has besn

posniomd and the appropriate sa.mplc depth will be calculated and loggoed. The corctube and
vibracorer will be prepared and atiached whilc laid oot on the barge. The coretube will be
measured so that the correct Jength of sample will be taken, The core lengthx wil) vary and are
dcpendent upon the bathymetry, intendad project depth, and samplc location. The Vibracorer
will then be attached 10 a cable deployed from the barge crane/A-frame and the whole assexobly
lifted into & vertical oricntationsand deployed over the side of the barge. A moasuring tape will
be altached to tho vibracoror head o indicate the coring depth. The corciube and vibracorer
assembly will then be lowered to the benthic surface.

When the coreinbe pose has reached: ﬂn sediment surface, the distance on the measuring tape
will bo note on the core Jog form, with the initial poxition fix. The vibracorer will be actuated
and the driven to the Intended depth. The distance on the measuring tape will aguin be logged.
Additionatly, the tiroe, date, core Jength and any other pertinent information will be recorded in
the loghook. Once the core has been taken, the coretubelvibracorer assombly will be recovered
aboard the barge. The corotube will be removed from the vibracorer head. The core liner will be
removed from the outer corctmbe and endeaps installed to prevent loakage of core rediments.

The core will be kept in a vertical orientation and allowed to sit votll disturbed surface sedimcats
have scttled. Prior to relocating the barge, the latitude and loagitide fix will be annotated 10
reflect any changes resulting from position averaging.

Sample Collection and Handling Procedures

As samples are collected, logs end field notes of all core samples wil] be maintained and
coaelated to the sampling location map. Included in this Jog will be ibe following:

BELT OoLiwes Hawaa 3 Sorreamer, 1967 [ F¥-14
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{ Elecvation of each boring station umplcd as measured from mesn lower low water CMLLW)
This will be accomplished using a kead Jine to deicrmine depth at the sampling locatmn.
referenced to an on-site tide gauge sct to MLLW or other local tidal reference.

Dato and time of collection of each sediment core sample.

Names of field supervisor and pcmon(x) collecting and logging in the sample.

Woather conditions,

Ths sample siation pumber ax pmvided by Belt Collins.

Length and deprh intervals of each core section and recovery for each sediment sample as
measured from MILLW, .

Qualitative notation of appareat resistance of sediment colurmm 1o coring,

Any deviation to the approved sampling plan.

Core Extrusion and Logging.

P e E e e W W W

The sample handling area will be decontaminatad and clean aluminum foil and/or palyethylene
shoeets will be placed under the core to prevent contamination during handling. Thcmsmpla
will be cxoeded into stainless stecl tuds or bowls. Using an aluminum foil-covered tool if |
resistance is too great may provide azsistance. In the event the tampie cannot be extruded mlact

the CAB core tabe will be cut open Jongitodiaalfy using & saw or utility knife. Pre<cleaned:
ﬂ;ﬁﬂhﬂ! ltm] ulcnnlx ‘Iln] h\ nuvl io m-nqnula!” l'|-- tﬂhpmi ‘nv it mtievme te the W\ﬂ—d’nme

will be documenied i the field nnu:bi?ok T R
The following information will be recocded in the ficld notebook and sodiment coring log: -

Date, 1ime, and name of person logging sample.

Station and sampie deatification;

Depth of water st jocation.* ‘

Sadiment sarnple depth. :

Gross physical-chamcierization 6f the scdiment.

Approximate grain sizo d.lanbuuon_ '

Deasity/consistency. v

Plasricity. s

Color ' -'Z’

Moisturo content.

Biological stractures (c.g., sh-:us tubcs macorphytcs, and bioturbation).

Presence of debris (e.g., wood chips, wood fibers, other buman industrial artifacts).
Presence of 0il shecn. :
Odor (¢.g., hydroges sulfide, potroleum hydrocarbons). ‘

Sample Compositing.

Sedirnent core samples will only be composited if it is determined that mulriplc strata have been
encountered during the coring process. If this is the case, similar strata will be compositcd
bctwoen multiple corex. Only cores collectad from similar arcas will be composited (e.g., only
turning basin sedimenta will be composited together, etc.). Compasiting will be performed afier

N N ey P S S P N ey PN N N
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the sediment has been described. The core sections will be extruded into decontaminated
stainless bowls and mixed thoroughly using decontaminated sizinless steel utcnsils. The samples
will be aliquotad for chemical characterization, phiyaical propertics and bioassay testing.

ARNer compositing, samples aliguoted for chemica) characicrization and physical propertics will
be placed in pre-cleancd containers provided by Ogden laboratatics. Samples for bicassay
testing will be placed in po!ycm;rlcnc (or similar) hags, oxypen removed, and placed in buckets
and sealed, Samples for physical, chemical and bioassay will be containerized and preserved m
accordance with EPA/USACE “Gren Boak™ methods. One noted exception is that all sarpples
will be preserved at approximately 4° C using wet ice and bold in dacknesx. Each container will
be clearly labeled with the project name, sample/compesite identification, type of analysis to be
performed, date and time xanrpled and initials of person(s) preparing the sample, and referenced
try entry into the logbook. Additionally, all samples will be documentcd on a Chain of Custody
(COC). A copy of the COC{s) will be enclosed in the cooler with the sumples and sent to the
Isboratory for analysix. The ficld toam will retain additional copies of the COC(s). Any residual
sediment will be disposcd of In the harbor as close to the point of callection as posaible.

Decontamination.

Al sampling core liners wAll be thoroughly cleaned prio 1o uso according 1o the following
procedure: e

(  Wash with brush and Alconox ™ soap.
( Rinse with potsble water. '
( Rinsc with distilled or deionized water.

The core liners will be kept clegn by taping end caps ovor the exposed endg of the tubes.
Additional decontaminstion will be conducted on all composlimg and sampling egquipmceat, (e.8.,
mixing bowls compositing utensils, scoops, etc.). Sampling equipment will be cleaned according
to the following procodure: : '

Wash with brush and Alconox ™ soap.

Rinse with potable water, K

Rinse with distilled or deionized water.

Ringe with pesticide grade Methanol,

Rinso wib pesticide Hexane. | .

P T W

Samplk equipment may be kept clean by wrapping in wluminum foil prior to use. Al corc
sediment handling will be done using nitrile or equivalent gloves io prevent contamination.

Sample Transport and Chain-of-Custody.

At the end of esch day the sediment samples will be packed into coolers for dolivery to the
laboratories and preserved at approximately 4* C using wet ice. The sammples will be shipped =t
the conclusion of field sampling. Specific procodurcs are as followa:

Bar Coutms Hawar - 3 Berremncna, 1997 Page 8
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{ Sample botles will be clearly 'abelad with sample station and number, depth, datc and llmc
of collection, Lype of analysis, ..d sampler’s initials.

{ Samples will be packaged and shipped in accordance with USDOT regulations. Sarple
bottles will be placed coolars with bluc ice or wet ice end packed with elther bubble wrap or
vermiculite to prevenr breakage.

( The coolers will be clcarly labeled with sufficient information (name of project, times and
date container was sealed, person sealing the cooler end recipicnt’s office name and address)
to enable posiuve ideatification,

{ A xzaled envelopo (c.g., Ziptoc ® bag) containing chain-of<ustody focms will bo onclased in
% plastic bag mdupedtoﬁninud:lldoﬁhcwolor

{ Signed and dated chain-of-custody seals will bo placed on all coclers pror to shipping.

( Coolers will be taped securely with duct tape, strapping tape or other to prevent them from
breaking open during shipment.

124 FIELD QA/QC PROCEDURES

Fleld sampling. The ficld sampling quality nssurance objectives will be met by MEC Analytical
Systems Inc. Intemal MEC Standard Operating Procedures (SOPs) definc vibracors samppling,
samplc prescrvation and shipping. and Chain of Custody systems. Sample logs are completed in
ink. A photographic record of each core will be compiled.

1.3 DATA ANALYSIS AND REPORTING

The samples will be analyzed by Ogden Bavironmental and Boergy Services Smn Diego,
California and Colurnbia Analytical Servicss in Kelso, Washington.

1.3.1 ANALYSES

Physical and chemical analyses, Test and reference sedimenix will be analyzed for the standard
svite of Tier I paramncters required by the Green Bock: 15 priority poliglant metals, PCHs,
pesticidas, phenols, TRPH (Lol mwkublc petroleum hydrocarbons), PAHs, orpanic tin, tota)
sulfides, and ammonia

Blvassays. Two bloassay screeping tests will be performed for each of the ten compoiito core
samplcs and onc rcforence scdiment samplc. A solid phase test using amphipods and a
liquid/suspended phase test using bivalve Inrva will be conducted. Potential sediment toxicity
will be determiped by monitoring species survival.

1.3.1.1 Procedures: Physical and Chomical Analyses

Physical propertles. Tesus to chnuclmn the phyxical properties of the sediments will bo
performed to predict the behavior of sediments after dixpasal and 10 compare reference and test

BeLT Cotimg Hawan © 3 PerTeaoen, 1597 PaGE D
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sediments. Physicul annlyses of the dredge material will include grain size, total orgunic carbom
(TOCO), and total solids.

{ Grain sizc analysis will determine percentages of the generu! size classes that make up the
sedimenl (gravel, sand, sill and clay). Gravel and sand fractions will be scparated using
nested tieves; gilt and clay fractions will be scparated using the gravimetric/pipetie method
(Plumb 1981). The frequency distribution of the size ranges (eeporied in millimeters) of the
rediments will be prezeated in the report. !

{ TOC. made up of volatile and nonvolatile organic compounds, will be determined by EPA
Mcihod 9060. Sediments will be treated with hydrochloric or sulfuric ucid 1o remove the
inorganic carbon (carbonates and bicarbonates) prior ta TOC analysix (Plumb, 1981). Total
solids will also be measured and used to convert conceatrations of the chemical paramcicrs
from 2 wet-weight 10 o dry-weight basis.

( Total solids will be determined by weighing the organic and inorganic material remaining in
a2 sample afier it has been dried at a specific temperature. Towel xuifides (EPA 9030) and
ammonia, will also be measured, . Parewater oblained by centrifugation will be analyzed for
ammoniz2, pH and selinity using the stendard ]ab-m"atory water quality motors (Orion SA-720,
Orion SA-250 and Orion 140, mxpccnvcly)

Chemlitry. Scdiment chemlstry is u.:ed to characterize potentizl contaminants at drodge spoils
dispoxul sites. The lest scdiments aod reforence scdiments will be cxamined bascd upen
information presented in the Dmafi Regional Implemicntation Manual (RIM) for the State of
Hawall (ACOE/EPA 1997). Analyses will be conducted for Traco Metals, PCBs, Pesticidos,
Phenols, TRPH, PAHs snd Orgaontins. In addition. test xediments will be snalyzed for 15
priarity pollutant metals nsing the Tonicity Characteristic Leaching Procedure (TCLP).

Analytical methods will be EPA Mathods recommended by the U.S. EPAJACOE (Green'Book;
1991) and shown on Table 1. Qrgenic tin analysis will use methodology described im Kronc ¢t
al.. 1988. Porewsler will be analyzed for ammonia and sulides using standard laboratory water
quality meters and ion selective electrodes (Orion SA-720). Procedural blanks, reagent blanks,
and standard reference materials will be analyzed, and resulls will be incorporated into a
discussion of the analytical qualiry murancc and control paramerers.

13.1.2 Procedures: Solid Phase

Solid phaso bicassays will bo usad to estimate the potential impact of occan disposal en benthic
infauna. Dredge matenial will be evaluated using the ) 0-day solid phase test with the amphipod
Grondidierclla japonicu, if available. If healthy G. Jjuponica are not available, cither
Rhepoxynius abronius or Ampelisca abdita will be uscd. Prior to bioassay testing, ammonia (ion
sclective clectrode), sulfides (phota-metric) and salinity (conductivity probe) will be measured
withip interstitial water from reference, test, and control-sediments. Scdiments will press sicved
through a 2.0 mm mecsh to remove arganisms, using only the water available in ‘the sediment
sample. Each sediment type (test, referenee and control) will require five laboratory replicates.
Conirol sediment will be sediments in which the organisms have been collected )

BeLt Coume Hawax - 9 GEPTEMBER, 1097 Paae 10
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Experiments will be conducted in |-liter glase test chambers containing a single 2<m layer of
e, reforence or control maieiad. Overlying water will be rencwed every other day. Initia)
stocking densitios will be 20 amphipods in each replicate, Aeration will be provided throuph
glaxs or plastic pipeties, with carc taken 10 aveid dixturbing the sediment Water quality
measurcments will be taken in onc replicate from each test treatment daily snd will inclndc pH,
salinity, temperature and dissolved oxygen. Ammonia will be measurced at the start and finish of
the test for cach sediment type. All ingtruments used will bo calibrated and logged daily. Afier 10
days, the animuls will be carefully sisved from the sadiments and counted.

Sististical methods described in the Green Book (BPA/COR, 1991) will be utilized to determine -
if significant mortality occurred. -If control survival is below 90 percent, the teat will be
repeated. To cvaluate the relative sensltivity of the organisms, reference toxicity tests will be
conducted using standard reference toxicants (Lee, 1580) -

1.3.1.3 Procedures: Suspended-Particulate Phase

Suspended-particolate phase (SPP) bicassay tests will be nsed to estimate potential impacts of
ocran disposal on organisms living in the water column. The SPP test will be performed
according 10 the Green Book (EPA/COE, 1991) using a 4:1 dilution of seawater 10 test sediment. -
The specles 1o be tested is the bivalve larvae (either Myfilus edulis ar Crossostrea sp.). The
bivalve larva tost will be run on the test sediment slutrisies ar concentrations of 0, 1, 10, 50 and
100 perceni. The 1est (ASTM, 1992) will be run for 48 hours, or fonger if necessary, for the —
development of the bivalve larvag Lo the “D-hinge” stage.

The ASTM method requires 2 test criterion of 70 percent survival of nommally developed D- ~
hinge Jarvae in the control treatment. At the termination of the ctudy, point estimate statistical
techniques (e.g., LC50, ECS50, IC%) will e used to analyze the results.

1.32.1.4 Laboratory deliverables.

A dnaft report of bloassay testing results will be provided by Ogden Environmental and Energy
Services. The report will include; p)l raw data theeis, 2 tabular summary of results for cach test
performed, a methods and materials section, including a narrative of the testing parametcss and
any difficulties encountered and a QA/QC section describing all quality contsol parumeters and
results. ; .

A draft report of chenustry gnalysis ;tﬂllh will be submiued by Columbia Analytical Scrvices.
Thix report will include; ruw duta shests, a tabular summary of results for oach analysis, methods
and malerials (including a parrative of procedures) and a QA/QC scction.

1.3.2L.ABORATORY QA/QC PROCEDURES

Quality assurence procedures to be vsed for sediment testing arc consistent with methods
described fo the Green Book (EPA/COE, 1991). All samples will be tracked using chuin-of-
custody sheets and sample receipt logt. Sample storage conditiona xnd holding timecs will be
adhered 10 strictly.

BR.T Coai e Hawax S 3erTEMain, 1007 Paae 11
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1.3.2.1 QA/QC for Bioagsays

Tbe quality azsurance ohjectives for toxicity testing arc those detailed in U.5. EPA (1985a,
1985b) and the Green Book (EPA/COE, 1991). These objectives for acturacy and précision
involve all aspects of the testing process, including: (1) water and rediment sampling and
handling; (2) sourcc and condition of test organisms;(3) condition of equipment; (4) test
conditions; (5) instrumont calibration; (6) use of reference toxicants; (7) record keeping: and (B)
data cvaluation. The methods employed in the toxicity testing program aro detailed in Ogden
Laboratory Standard Operating Procadures (SOP1) and specific test protocols. These SOPs have
been audited and appmved by an independent, EPA recommended laboratory and placed in the
QA files, ss well as in laboratory files. All Ogden laboratory staff receive regular documented
training in SOPs and test methods. ..

A reference toxicant will be teated on cach test organism during Lhe last period to cstablish the
validity of the toxicily data. For thoso specics with substantive reference loxicant data available,
the LCS0 and ECS0 zhould (el within two stxndard deviations of the lahoralory mean. Water
quality measurcments will be monilared to ensure they fall within proscribed limits, and
corrective sctions (EPA recorumended) will be taken if nccessary.  All limits established for this
program mezt or excecd those recommended by EPA.

Data collected und produced as a resolt of analysia will be recorded on approved data shects
which will becoms the permanent date record for the program.

If any aspect of & teat deviates from pmtocol the test will be evaluated lo deternnine whether it is
valid accanding to the rogulatory agency to which it will be submitted. If it is determined to be
invalid, the client will be notified nFnc::c.ssury, and the test will be repeated.

Data Analysis, Validation and Reporting. All acute snd chronic toxicity tests are perfonncd
according to protocols and conditions lisied in Ogden’s test protocolt. Raw data and' study
records are checked (0 ensure that requited test conditions are within specifientions cited in the
SOPs. Miujor deviations from protocol must be approved by both the clicnt and (he quality
control manager. Unforescen circomstances that may affect the integrity of thc study arc
reportcd with the test resulis. The dan, analysis and report asc also reviewed for accuracy by the
Quality Control Manager.

Internal Quality Control. Ogden quality control siafT performs periodic audits to cosure that
\est conditions, data coliection and test procedures are conducied according to Green Book and
Ogden protocols. Animal mecipt and maintenance log books are used 10 record the source and
health of orgapirms. Rcfereace toxicant tests act as an internal check on organism health and
performance.

Preventive Maintenance. Kcy analytical cquipment is maintained routincly to cnsure that
equipment feilure or changes in operational parameters can be prevented.  Procedures used 1o
maintain equipment are included in the Maintenance and Celibration 1og. Replaccment pans are
available for commonly expected repairs and eeplacement. Spare pans include pH electrodes,
dixxolved oxygen (DO) prohe membrane replaccment kits, calibrated thennometers, pipettas,
graduated cylinders, ctc. A '
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Stock standard &2 “lons 2re siored in at Jeast two <cparate containers, so that a fresh swndar
solution is availat. . in casc the stock standurd curr Uy in use becomes contaminaicd. Wcrkmg
standards which are in frequent comm with elec.;odes, pipeties, ctc.. are kept in scpanic
working bottles 1o reduce chances of contamination of stock standards.

Procedures Used 1o Assess Data Precision, Accuracy, and Complcteness, The precision of
the reforence toxieant LCSO determinations will be sbown by ealculsating the 95 pescent
confidence intervals. The comptter program uscd 10 analyze the data is designed In such a way
that, regardless of thc dats characteristics, it will calcolate an LCSO amd corresponding
confidence intervals as loag as sufficient mortality is observed. Accuracy cannot be determined
as a true value but rather must be determined relative to a seference value of the substanca being
mcasured,

The precision of all the analytical mstmmcm.s (DO meter, pH meicr, balances, etc.) is assumed (o
be that stipulated by the manufecturcr, The accuracy of the measurements is assessed througb
daily calibration.

1322 QA/QC for Chem%ca! Anslyses

Chemistry, For trace chemical analyms. the procedures include docurnentation of the following
critcria for cach sample matrix type: analytical reproducibility, analytical detecdon limits,
recovery of In site metals and orgamcs. and chain of custody documentation.

The quality assurance Ob_]ccl.l\fﬂ. for chemical anzlysis conducted by Cojumbia Analytical
Sciences (CAS) are detailed in their Jsbomtory QA manual. These objectives for accuracy snd
procision invalve all aspects of the testing process, including:

{ Calibration methods and frequency

{ Daia analysis, validation, and reporting

{ Iniemal quality control; '._

{ Preventve maintenance ,

{ Procedurcs to assurc data accmacy and completeness

Laboratory QC samples. Environmental sample matrix spikc and matrix spike duplicate
analysis will be performed at a rate of 5%. Mcthod or reagent blanks will be anclyzed at 2
frequency of 5% or for every analytical baich, whichover is preater. In the abscnce of adequute
sample quantity to perfarm matrix spiking for all matrix lypes, cither the imaginary matrin as
described in SW-846 or a laboratory water will be nscd for preparing matrix spikes. Matrix
gpikes are an enviromnental sample which is split into three scparvie aliquots and one aliquot is
anatyzed froc from matrix spike introduction. A known concentration of the analyte of interest is
added to the other two aliquols prior to sample preparntion and analysis, Both percent recovery
and relative parceat difference wy reporied for matrix spikes/matrix spike duplicates. Spiks data
can provide an indication of matrix bius or intesference on analyte recovery. Duplicate data can
provide an indication of laborstory precision.

Ba.T Colwe Hawan I SEPTEMRER, TW7 Pace 13
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Results of all laboratery QC analyses will be reporied with the final dats. Any QC samples that
fail to meet the QC criteria gpecified in the methodology or in this STP will be identificd and the
comresponding data appropriatcly ‘qualified in the final report. All Quality AuuranclenaJuy
Conuv] records for the various tcsw:lg programs will be kept on file for review hy regulsatory

agency personnel. 7
1.3.3REPORTING

MEC will provide & draft report, which will include ficld sampling results and bioassay and
chemistry resulls.  The Field Sampling report will mclude core lops, photographs and
descriplions of all core samples. Methods and materials used during the sampling, locations of
all sample stations in degrees Jatitude and longitude using differcnijal GPS data.  Description of
any devintiona madc from the sampling plan.

Bioassay and chemistry enalysis' mpom will inciodc bulk chemistry (raw) data, a tabulur
summary of results for ali analyres, methods and materials used for the analyses and a QA/QC
seclion deseribing all appropriate labomatory quality control paramcters and resulls.

b

Results will be summarized and cvaluated in the BIS by Belt Collins Hawaii.
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WATER QUALITY OBSERVATIONS



AMPHIPOD BIOASSAYS
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Appendix Table B-1. 10-Day Solid Phase Bioassay with Grandidierella japonica
CONTROL
Day Temperature : =".Di§_sq!i{m)'z O pH Salinity NH3
0) o (mglLy- (units) (ept) (mg/L)
Initial  Final - Injtial , - Fiial  Initial  Final  Initial  Final ]
| o |
0 15.9 8.1 o 7.69 30 0.1+
1 14.6 2 86 | 7.87 29 :
2 14.8 14.5 8.0 8.6 7.89 8.02 30 29
3 14.8 83 L 7.94 29 .
4 14.8 15.0 8.0 B.2 7.94 7.98 28 29
5 14.9 : 8.3 ' 7.98 30
6 16.2 15.0 74 83 8.0! 8.01 30 30
7 14.8 8.2 7.88 N
8 149 14.6 8.3 8.5 7.93 7.81 30 3
9 14.6 _ 8.5 7.69 30
10 15.4 8.7 7.88 30 3.1

*Sample was measured using an ion electrode in place of the spectropholometer.




Appendix Table B-2. 10-Day Solid Phase Bioassay with Grandidierella japonica

Reference
= . ———#
Day Temperla'tu'l"e " Di'SSOlVEd 02. Salinity NH3
C) - (ing/L) (units) (rppY) (mg/L)
Initial Final  Initial  Final  Initial Final Initial Final “
0 16.0 82 8.09 30 0.4+
1 14.7 84 7.90 29
2 14.8 14.4 8.0 B.5 7.89 8.05 30 29
3 146 | 8.3 | 8.01 29
4 14.8 15.1 8.0 19 7.94 8.03 28 29
5 14.8 ' 8.2 8.03 30
6 16.2 14.8 7.4 83 8.01 8.08 30 30
7 14.8 8.1 v 7.9} 31
8 14.9 14.5 8.3 8.6 193 788 30 31
9 14.5 8.6 , 7.79 31
10 15.4 : 8.8 7.95 3| 4.1
*Sample was measured using an ion electrode in place of the spectrophotometer.
! { { { { i ( \ ( { 1




Appendix Table B-3. 10-Day Solid Phase Bioassay with Grandidierella japonica

*Sample was measured using an ion clecirode in place of the spectrophotometer.

L.
|

1-2T
Day  Temperatiiré:’ 1"« 'Difsolyed O3 "+ - pH. ~ Salinity NH3
O Hmg/L). - {(units) (ppt)  (mgl)
Initial -~ Final> “Initia)"i Final.  Initial  Final  Initial  Final |
. nia Al ol = ____1
0 16.0 . 7.8 8.01 30 0.904+
1 15.1 SRR 8.6 - 7.97 29
1 14.8 14.4 8.0 8.6 7.89 8.10 30 29 |
3 14.6 . 8.1 8.04 30
4 14.8 15.0 8.0 8.2 7.94 8.04 28 30
5 15.1 e 8.2 8.04 31
6 16.2 4.8 7.4 8.1 3.01 8.07 30 31
7 14.9 8.1 7.92 M
8 14.9 14.5 83 8.6 7.93 7.87 30 31
9 14.4 N 8.7 7.83 31
10 15.2 = 8.8 7.98 30 3.5
S




Appendix Table B-4. 10-Day Solid Phase Bioassay with Grandidierella japonica

1-2B
Day Tempel ature Dlssolvgd 02 pH Salinity NH3 |
ey (mg/L) . (units) (ppt) (mg/L)
Initial Fmal lmtml Fmal Initial  Final  Initial  Final
#_‘ — s rmm— e
_r_

0 16.0 7.8 . 810 30 471+

1 15.1 - 8.5 : 8.02 |- 29

2 14.8 14.4 8.0 8.5 7.89 8.27 30 29

3 14.5 o 82 . 820 _ 29

4 4.8 15.2 8.0 8.0 7.94 8.19 28 29

5 14.9 8.2 814 3l

6 16.2 15.0 1.4 82 8.01 8.17 30 31

7 15.0 8.0 7.08 30

8 14.9 14.5 8.3 B.5 7.93 8.00 30 3

9 14.5 - 8.7 | 7.89 30

10 15.4 o 8.6 8.00 30 1.0
*Sample was measured using an ion clecirode in place of the specirophotometer,

( 1 { { 4 { ! { § ( i { { {




Appendix Table B-5. 10-Day Solid Phase Bioassay with Grandidierella japonica

]‘ Day Temperature Dissolved O3 pH Salinity NHj

cC) (mg/L) (units) (ppY) (mg/L)
Initiab  Final  Imitial '/ Final  Initial  Final  Initial  Final

0 16.0 8.1 7.89 30 34
1 14.6 , 8.5 R.14 29

2 14.8 14.5 8.0 8.5 7.89 8.27 30 29

3 14.6 8.2 8.18 29

4 14.8 15.1 8.0 8.2 7.94 8.18 28 29

5 14.9 8.3 8.16 3l

6 16.2 14.9 74 83 8.01 8.19 30 3

7 14.9 8.2 7.99 3

8 14.9 14.5 8.3 8.4 7.93 7.95 30 k)

9 14.5 8.7 7.89 30

10 154 8.7 8.04 3l 5.5

L i




Appendix Table B-6. 10-Day Solid Phase Bioassay with Grandidierella japonica

Site 4
Day Temperature Dissolved O3 - pH Sa"linity NH3
(°C) (mg/L) (units) (ppt) (mg/L)
Initial Final Initial  Final Initial Final Initial Final
0 16.0 7.3 8.02 30 7.7
1 14.8 8.5 8.22 29
2 148 14.4 8.0 8.5 7.89 8.33 30 29
3 14.6 8.3 8.24 30
4 14.8 15.1 8.0 8.1 7.94 823 28 30
5 15.0 8.3 8.21 31
6 16.2 15.0 7.4 8.1 8.01 §.22 30 L3
7 15.0 8.1 8.03 31
8 14.9 14.5 8.3 8.5 7.93 7.99 30 3l
l 9 14.5 8.6 7.94 31
10 15.4 8.7 8.05 30 8.3
t 1 { { { { 1 { { { ( 1 ( {




i i | ¢ | { Y |
Appendix Table B-7. 10-Day Solid Phase Bioassay with Grandidierella japonica
Site 5
Day Temperature Dissolved O3 pH Salinity NH3
0 (mgly (units) (opY) (mg/L)
Initial  Final  Initial . Final Initial  Final  Initial  Final

0 16.0 ' 8.0 | 1.82 30 23 “
1 14.7 8.5 8.02 29
2 14.8 14.5 8.0 8.5 7.89 8.12 30 29
3 14.6 84 8.08 29
4 14.8 15.1 8.0 8.1 7.94 8.07 28 29
5 14.9 8.2 8.07 31
6 16.2 15.0 74 8.2 8.01 8.09 30 31
7 15.0 8.2 7.94 31
8 14.9 14.6 8.3 8.6 7.93 7.89 30 3l
9 14.5 8.6 7.91 30
10 15.5 8.7 8.03 30 43




Appendix Table B-8. 10-Day Solid Phase Bioassay with Grandidierella japonica

Site 6
Day Temperature Dissolved O3 pH Salinity NHj3
(°O) (units) (ppt) (mg/L)
Initial Final Initial Final Initial Final Initial Final
0 16.0 7.6 8.08 30 15
1 14.7 85 812 29
2 14.8 14.6 20 RS 7.89 R.23 30 29
3 14.8 ‘ 82 8.18 29
4 148 15.2 8.0 8.1 7.94 8.18 28 29
5 15.0 82 8.14 31
6 16.2 15.0 74 8.2 8.0t 8.18 30 31
7 15.1 8.1 .08 30
8 14.9 14.6 83 8.5 793 7.98 30 i0
9 14.6 8.6 7.96 30
10 I5.4 8.7 .07 10 5.2
N . ! ( v { 1 ( | < 'l




Appendix Table B-9. 10-Day Solid Phase Bioassay with Grandidierella japonica

“ Site 7
“ Day Temperature Dissolved Oy pH ~ Salinity NH3
| O (mg/L) (units) (ppt) (mg/L)
Initial  Final  Imnitial  Final  Initial  Final  Initial  Final
0 16.0 8.2 8.09 30 4.0
1 14.8 85 8.21 29
2 14.8 14.6 8.0 8.5 7.89 8.30 30 29
3 14.8 8.2 8.24 30
4 14.8 15.1 8.0 3.0 7.94 8.23 28 30
5 15.0 8.2 8.16 31
6 16.2 15.1 74 8.1 8.01 8.17 30 30
7 15.1 8.0 8.01 30
8 14.9 14.6 83 8.3 7.93 1.97 30 30
9 14.6 8.6 7.96 30
10 15.4 8.6 8.07 30 6.0




Appendix Table B-10. 10-Day Solid Phase Bioassay with Grandidierella japonica

——

Site 8

a3 Temperattu;e :
| "(9C):-:'

" Initial;

D:sspl\ied 02 i
4 (il /L-

Imtlal

R ] + I T;,'L_‘ ,

v

(umts)
5% Flhal B

-Salinity
- (ppt)

Initial: -

Final

NH3

| (mg/L)

Y-I- I R - SR RN G R

[—
=]

16.0
14.8
14.8
14.8
14.8
15.0
16.2
15.1
14.9

14.6

15.1

15.5

152

146

L s

8.08

7.89
8.09
7.94
8.07
8.01

kgl 7.94

7.93
1.93

.09
8.09
7.89

8.02

o Lty et
SRR
e

814

30
29
30
29
28
3l
30
30
30
30

2
29
30
30

30

20

38




Appendix Table B-11. 10-Day Solid Phase Bioassay with Grandidierella japonica

Site 9
Day Temperature Dissolved Oy pH Salinity NH3
(°0) | (mig/L) (units) (ppt) (mg/L)
Initial  Final  Imitial  Final  Initial  Final  Initial  Final

0 16.0 1.8 ) 8.10 30 2.2
1 14.9 8.4 1197 29

2 14.8 14.5 8.0 8.5 7.89 8.09 30 29

K] 14.8 8.3 8.05 29

4 14.8 15.2 8.0 8.1 7.94 8.06 238 29

5 15.1 8.2 8.05 31

6 16.2 15.1 74 8.1 8.01 8.07 30 30

7 15.1 : 8.1 7.98 30

8 14.9 14.5 8.3 8.4 7.93 7.89 30 30

9 14.6 8.6 793 30

10 15.5 8.6 8.01 30 1.5




Appendix Table B-12. 10-Day Solid Phase Bioassay with Grandidierclla japonica

Site 10

Day Temperature Dissolved O3 pH Salinity NH3—

°C) - (mgll) (units) (ppt) (mg/L)
Initial  Final  Initial Final  Initial Final Initial Final

.

—
| 0 16.0 81 | 7.96 30 13
1 148 8.5 791 29 |
2 14.8 14.7 8.0 8.5 7.89 8.02 30 29
3 14.8 83 8.0l 29
4 14.8 151 8.0 8.1 7.94 8.00 28 29
5 15.1 82 8.01 3
6 162 5.1 74 8.2 8.01 $.02 30 30
7 1S 82 7.88 30
8 14.9 14.5 83 8.5 7.93 7.93 30 30
9 14.6 8.7 7.93 30
10 155 8.6 8.01 30 27
L ] 1 |
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Appendix Table B-13. Bivalve Larvae Water Quality

Pearl Harbor Homeporting Project

Test T§rt?perature ‘ Nll’g .
Site T I;(”C ‘ (m‘gfL)
0 G708 24 48 0 67 0. 67
Lab Control B.7 34 1203 204 204 2041 15 0.0
Refcrence 8.} 6.4 6.7 65 | 795 776 784 763 33 13 35 35 1203 203 204 206 09 00
12T 59 64 69 65 | 828 800 B0l 779} 33 33 34 34 | 203 204 204 204 ) 49 49
1-2B 6.1 66 68 64 | 818 809 813 1797| 33 33 34 34 | 203 204 204 2041 143 170
3l 56 68 69 65| 819 3810 818 801 33 i3 34 34 [ 203 204 204 204|137 128
4 50 67 68 66 ;823 812 820 B805] 33 33 34 34 | 203 204 204 204 192 155
5 61 67 69 68 | 790 788 799 786 133 33 34 34 | 203 204 204 206} 52 43
6 56 67 69 66 (822 805 815 8001 33 1 4 34 [ 203 204 204 2041126 IIS
7 58 69 69 66 | 821 810 817 801 | 33 33 34 34 | 203 204 204 204129 12
8 70 69 70 69 805 797 B804 788} 13 33 34 34 1203 204 204 206§ 63 5.2
9 62 68 7.1 69 | 822 800 802 784 | 13 13 14 3 | 203 205 204 206 | 29 37
10 73 1 7.1 69 [ 832 79 1790 770 33 33 M 34 1203 204 204 203 GO 0.0
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Amphipod 10-day Survival Bioassay-Proportion Alive

Start Date:  11/4/97 TestiD: 9711-023 Sample 1D MEC-Homeporting Pearl Harbor
End Date: 11/14/97 Lab ID: CAOEE-Ogden Bioassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica
Comments:  Site: 1-2T

Conc- 1 2 3 4 5

REF-Control 0.9000 0.8500 0.9500 1.000C0 1.0000
1-2T7 Q9000 0.9000 0.8500 0.9500 1.0000

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
REF-Control 0.9400 1.0000 0.9400 0.8500 10000 6.935 5
1-2T 09200 09787 0.9200 08500 10000 6.197 5 0516  1.860 (.0028
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95286 0.781 -0.1299 -1.1925
F-Test indicates equal vaniances (p = 0.80) 1.30769 23.1539

Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences

Dose-Response Plot
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Amphipod 10-day Survival Bioassay-Proportion Alive

Start Dale: 11/4/97 TestID: 9711-024 Sample ID: MEC-Homeporting Peart Harbor
End Date: 11/14/97 Lab ID: CAQEE-Ogden Bioassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica
Comments:  Site: 1-2B

Cong- 1 2 3 4 5

REF-Control 09000 0.8500 08500 1.0000 1.0000
1-2B6  0.9000 08500 05000 09500 0.8500

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
REF-Control ©0.9400 1.0000 059400 08500 1.0000 6935 5
1-28 0.8900 05468 0B8900 08500 09500 4700 5 1443 1860 0.0022
Auxiliary Tests ) Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.89457 0.781 -0.2723 -0.8956
F-Test indicates equal vaniances (p = 0.41) 2.42857 23.1539

Hypathesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Dose-Response Plot
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Amphipod 10-day Survival Bioassay-Proportion Alive

Start Date:  11/4/97 Test ID: 9711-025 Sample ID: MEC-Homeporting Pear! Harbor
£nd Date: 1714/97 LabiD: CAOEE-QOgden Bicassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 83 Test Species: GJ-Grandidierella japonica
Comments;  Site; 3

Conc- 1 2 3 4 5

REF-Control 0.89000 0.8500 0.9500 1.0000 1.0000
Site 3 09500 09000 0.8000 0.8500 0.9000

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
REF-Control 0.9400 1.0000 0.9400 08500 1.0000 6935 5
Sited 09000 09574 05000 0.8500 0.9500 3.928 5 1.206 1.860 0.0020
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92663 0.781 -0.4137 -0.4455
F-Test indicates equal variances (p = 0.26) 34 23.1539

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Dose-Response Plot
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Amphipod 10-day Survival Bioassay-Proportion Alive

Start Date:  11/4/97 Test ID: 9711-026 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 1114/97 LabiD: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica
Comments: Site: 4

Conc- 1 2 3 4 5

REF-Control  0.5000 0.8500 09500 1.0000 1.0000
Site4 03000 09500 0.9500 09000 1.0000

) Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Mir Max CV% N t-Stat Crtical M3D
REF-Control 0.9400 1.0000 09400 0.8500 10000 6.935 5
Sited 09200 0.9787 0.9200 0.8000 1.0000 B.242 5 0.447 1.860 0.0037
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92615 0.781 07172 -0.5362
F-Test indicates equat variances (p = 0.78) 1.35294 23.1539

Hypothesis Test {1-tail, 0,05)

Homoscedastic t Test indicates no significant differences

Dose-Response Plot
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Amphipod 10-day Survival Bioassay-Proportion Alive

Start Date:  11/4/97 TestiD: 9711-027 Sample iD: MEC-Homeporting Pearl Harbor
End Date: 11/14/97 tabID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica
Comments: Site: 5
Cone- 1 2 3 4 5
REF-Control 0.9000 0.8500 08500 1.0000 1.0000
Site5 0.9500 09000 0.9500 0.8000 0©0.9500
Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
REF-Control 0.9400 1.0000 0.9400 0.8500 10000 6935 5
Site5 0.9300 0.9894 09300 095000 08500 2845 5 0.316 1.860 0.0019
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01} 0.92778 0.781 -0.5171 -0.0876
F-Test indicates equal variances (p = 0.12} 566667 23.1539
Hypothesis Test {1-tail, 0.05)
Homoscedastic t Test indicates no significant differences
Dose-Response Plot
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Amphipod 10-day Survival Bicassay-Proportion Alive

Start Date:  11/4/97 Test ID: 9711-028 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11714197 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol; ASTM 83 Test Species: GJ-Grandidierella japonica
Comments.  Site: 6

Conc- 1 2 3 4 5

REF-Control 09000 08500 0.9500 1.0000 1.0000
Site6 1.0000 09500 1.0000 09500 0.9500

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
REF-Control 09400 10000 08400 08500 1.0000 6.935 5
Site6 0.9700 1.0319 09700 09500 1.0000 2.823 5 -0.949 1.860 0.0019
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93868 0.781 -0.4375 0.0876
F-Test indicates equal vanances (p = 0.12) 5.66667 23.1539

Hypothesis Yest (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Dose-Response Plot
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Amphipod 10-day Survival Bioassay-Proportion Alive

Start Date: 11/4/97 TestID: 9711-029 Sampie 1D MEC-Homeporing Pearl Harbor
End Date: 11/14/97 Lab |D: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 93 Test Species: G.J-Grandidierella japonica
Comments:  Site: 7

Conc- 1 2 3 4 5

REF-Control 0.9000 0.8500 0.9500 1.0000 1.0000
Sile7 0.7500 Q.9500 0.9500 1.0000 0.9500

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
REF-Control 0.9400 1.0000 0.8400 0.8500 1.0000 6.935 5
Site7 0.9200 09787 0.9200 07500 1.0000 10.594 5 0.381 1.860 0.0051
Auxiliary Tasts Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.85378 0.781 -1.3606 1.34532
F-Test indicates equal variances (p = 0.45) 2.23529 23.1539

Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences

Dose-Response Plot

Site 7

REF-Contral
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Amphipod 10-day Survival_ﬁioassay-Proportion Alive

Start Date; 111497 Test ID: 97114-030 Sample I MEC-Homeporting Pearl Harbor
End Date: 11114/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierellz japonica
Comments: Site: 8

Cone- 1 2 3 4 5

REF-Control 0.9000 0.8500 0.9500 1.0000 1.0000
Site8 1.0000 1.0000 0.3500 0.9000 1.0000

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

REF-Control 09400 1.0000 0.9400 0.85C0 1.0000 6.935 5
Site8 09700 10318 09700 089000 1.0000 4610 5 -0.345 1.860 0.0023

Auxiliary Tests Statistic Critical Skew

Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9093 0.781 -0.5977 -0.9252

F-Test indicates equal variances (p = 0.48) 2.125 23.1539

Hypothesis Test (1-tail, 0.05)

Homoscedastic t Test indicates no significant differences

Dose-Response Plot
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Amphipod 10-day Survival Bioassay-Proportion Alive

- Start Date:  11/4797 Test1D: 9711-031 Sampie 1D- MEC-Homeporting Pean Harbor
End Date: 1114197 Lab ID: CACEE-Ogden Bioassay Sampie Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica
-~ Comments:  Site: 9
Conc- 1 2 3 4 5

REF-Control 0.8000 0.8500 09500 1.0000 1.0000
Site9 09500 0.9000 09500 09500 1.0000

- Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
REF-Control 0.9400 1.0000 0.9400 08500 10000 6.935 5
- Site9 09500 1.0106 09500 08000 10000 3722 5 -0.302 1.860 0.0020
-
Auxitiary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) - 0.92663 0.781 -0.4137 -0.4456
— F-Test indicates equal variances (p = 0.26) 3.4 23.1539
Hypothesis Test (1-tail, 0.05)
‘ Homoscedastic t Test indicates no significant differences
i
- Dose-Response Plot
z 1
09 +
08
- 0.7
2
<06
c
205
= T
R0.4
)
[
.03
" 0.2
0.1
— 0 $
3 (=]
£ 2
o a
Q
w
el w
«

? Page 1 ToxCalc v5.0 Reviewed by: A4



Amphipod 10-day Survival Bioassay-Proportion Alive

Start Date:  11/4197 TestID: 9711-032 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/14/97 LabID: CAOEE-Ogden Bicassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica
Comments:  Site: 10
Conc- 1 2 3 4 5
REF-Control 09000 08500 09500 1.0000 1.0000
Site 10 09500 1.0000 09000 1.0000 0.9000
Transform: Untransformed 1-Taifed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Cnrntical MSD
REF-Control 0.9400 1.0000 09400 0.8500 1.0000 6.935 5
Site 10 09500 1.0106 09500 0.9000 1.0000 5.263 5 -0.272 1.860 0.0025
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normai distribution (p > 0.01) 0.89109 0.781 -0.3043 -1.4511
F-Test indicates equal variances {p = 0.62) 1.7 23.153¢
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences
~ Dose-Response Plot
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 17 Test ID: 9711-011 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 LabiD: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments.  Site: REFERENCE
Conc- 1 2 3 4 5
L-Lab Control  1.0000 1.0000 1.0000 1.0000 1.0000
1 08798 09868 1.0000 0.8141 0.9704
10 06414 07237 07648 06826 0.7401
50 08388 0.5674 1.0000 1.0000 0.7730
100 08553 0.8704 1.0000 1.0000 1.0000
Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
L-Lab Control 1.0000 1.0000 14269 14269 1.4269 0.000 5
1 0.9303 0.9303 13245 11251 1.4558 10.971 5 1.170 2300 0.2012
"0 07105 07105 1.0037 09288 1.0645 5344 5 4838 2300 0.2012
*50 0.8359 0.8359 1.1878 0.8530 1.4269% 20.633 5 2734 2,300 0.2012
100 0.9651 09651 13718 1.1805 1.4269 7.849 5 0630 2300 02012
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94123 0.888 05345 1.39375
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 0.09386 0.09583 0.14422 001913 7.18-04 4, 20
Dose-Response Plot
1-tail, 0.05 level
'''' | of significance
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date;  11/7/97 TestID: 9711011 Sample 1D: MEC-Homeporting Pear! Harbor
End Date: 11/9/97 LabID: CAQEE-Ogden Bicassay Sampie Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments.  Site: REFERENCE
Conc- 1 2 3 4 5
L-Lab Control 09138 08444 09817 09091 0.5040
1 08972 09167 0.8581 09293 0.9407
10 08974 09545 08710 D9518 0.9333
50 09608 09130 0811t 07397 0.9362
100 08712 0.9407 08271 08873 08776
Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
L-Lab Controi 0.9306 1.0000 1.3122 12558 14349 5715 5
1 09084 09761 12667 1.1845 13248 4319 5 0807 2300 0.1297
10 09216 09904 12926 12034 13559 5158 5 0346 2300 0.1297
50 0.8922 09587 1.2524 1.0354 13714 10244 5 1.061 2.300 01297
100 0.9008 0.9679 1.2617 1.1419 1.4001 8.018 5 0.895 2300 0.1297
Auxiliary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {(p > 0.01) 0.96351 0.888 -0.5362 0.76269
Bartlett's Test indicates equal variances (p = 0.50) 3.36252 _ 13.2767
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 0.07796 0.08342 0.00304 0.00795 0.81883 4, 20
Dose-Response Plot
1 -
I
s S .. f _____________ I ___________ 1-tail, 0.05 level
0.8 I T of significance
807
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Bivalve Larvai Survival and Development Test-Proportion Alive

Start Date:  11/7/97 Test ID: 9711-012 Sampie 1D: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 Lab1D: CAOEE-QOgden Bioassay Sampie Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 1-27

Conc- 1 2 3 4 5

L-Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000
1 08283 09293 1.0000 09375 0.8470

10 0.8799 1.0000 1.0000 0.8964 1.0000

50 1.0000 0.7237 0.9951 1.0000 1.0000

100 1.0000 09539 1.0000 O0.8470 0.9704

Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
L-Lab Control 1.0000 1.0000 14269 142690 1.4269 0.000 5
1 08286 09286 1.3034 1.1680 14269 7.026 5 1.656 2300 0.1714
10 0.9553 09553 1.3482 1.2170 1.4269 B.029 5 1.057 2300 0.1714
50 09438 0.9438 13597 1.0173 15005 14.271 5 0.902 2300 0.1714
100 0.9543 09543 1.3550 1.1690 142689 7.982 5 0.964 2300 0.1714

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.83755 0.888 -16205 3.1948
Equality of variance cannot be confirmed

Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df

Dunnett's Test 100 >100 0.07562 007721 0.00979 0.01389 059796 4,20

Dose-Response Plot

1
____________________ —i— —————— —————— 1-tail, 0.05 level
0.9 o of significance

0.8 | T
_gn.r
<056
=4
Bos

al4
=4

ao03
0.2
0.1

(=]

L-Lab Controi

172

Page 1 ToxCalc v5.0 Rewiewed by:



Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  11/7/97 TestID: 9711-012 Sample iD: MEC-Homeporting Peart Harbor
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bicassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 1-27

Conc- 1 2 3 4 5

L-Lab Control 0.9138 0.9444 09817 0.9091 0.9040
T 09558 09204 09306 0.8860 0.9903

10 0.9720 09274 09191 0.9541 08214

50 09521 09091 08339 09338 09330

100 08091 09138 0.8718 09223 0.8559

Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
L-Lab Control 09306 10000 1.3122 12858 14349 5715 5
1 09366 1.0064 13292 1.2263 14721 6.986 5 0426 2.300 0.0921
10 09388 1.0088 1.3249 1.2824 1.4026 3944 5 0318 2300 0.0921
50 0.9324 1.0019 1.3090 1.2645 1.3502 2.318 5 0.080 2300 0.0921
100 0.8946 0.9613 1.2424 1.1815 12884 3.747 5 1.743 2300 0.0921

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93425 0.888 0.80593 0.65323
Bartlett's Test indicates equal variances (p = 0.29) 4.9864 13.2767

Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 0.05267 0.05636 0.00621 0.00401 0.2271 4,20

Dose-Response Plot

es¥_ ____ . :T_ + —¥—- ———_3 T-tail, 0.05 level

""""""""""""""""""""""""" T of significance

100

L-Lab Control 4
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 117797 Test ID: 9711-013 Sample 1D:
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bicassay Sample Type:
Sample Date: Protocol. ASTM 87 Test Species:

Comments: Site: 1-2B

MEC-Homeporting Pear! Harbor
SED-Marine Sediments
CG-Crassostrea gigas

Conc- 1 2 3 4 5

L-Lab Control  1.0000 1.0000 1.0000 1.0000 1.0000
1 0Q.7730 08882 07813 08717 0.6250

10 0.6003 1.0000 1.0000 0.9868 0.8635

50 06743 05674 07813 05345 0.8799

100 0.1563 0.2138 0.1151 01069 0.1809

Transform: Arcsin Square Root 1-Tailed Number Total
Cone- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 1 61
*1 07878 0.7878 1.1009 0.9117 12288 11.501 S 3.537 2.300 02120 12 61
10 0.88017 0.8901 1.2777 0.8864 1.4558 19.037 5 1.619 2.300 0.2120 7 61
*50 0.6875 06875 0.8875 0.8200 1.2170 16.694 S 4.766 2300 02120 20 61
*100 0.1546 0.1546 0.4011 03331 04807 15502 5 11.127 2.300 02120 52 61
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94264 0.888 -0.8813 191313
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU  MSDu MSDp MSB  MSE F-Prob  df
Dunnett's Test 10 50 22 3607 0.10086 0.10298 0.77599 0.02125 6.3E-09 4,20
Maximum Likelihcod-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 551623 099266 357062 7465184 0.01316 4.95777 89.21035 008 1.82388 0.18128 11
intercept -5.0609 1.8486 -B.6842 -1.4377
TSCR 0.106358 0.02279 0.06169 0.15103 10
Point Probits 95% Fiducial Limits 0 9.1.
ECO1 2674 252436 13.8984 33.9456 )
ECQOS5 3.355 335502 21.4195 42.1825 0.8 4
EC10 3718 30.0442 26914 47.4678 0.7 ]
EC15 3.964 43.2506 31.3474 51.4841 J
EC20 4158 46,9146 353372 54.9934 3 081
EC25 4.326 50.3044 39,1078 58.2753 S 051
EC40 4747 599725 50.0163 68.0804 v 1
EC50 5.000 66.6622 57.372 75.5683 @ 947
ECB0 5.253 740982 B5.0161 84.9032 0.3 -
EC75 5674 88.3392 77.8089 105.999 02 ]
EC80 5842 947222 B29259 116.64 '
EC85 6.036 102.747 89.0019 130.86 0-11
ECS0 6.282 113.816 96.9225 151.802 0.0 —— e
ECS5 6.645 132454 10946 190.056 1 1000
EC99 7.326 176.039 136.464 291.954
Page 1 ToxCalc v5.0 Rewviewed by: é}A



Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 117197 TestID: 9711-013 Sample iD: MEC-Homeporting Pearl Harbor
End Date: 11087 Lab |D: CAQEE-Ogden Bicassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Comments: Site: 1-28

Dose-Response Plot

1-tail, 0.05 level
of significance
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 1177197 Test ID: 9711-013 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 Lab 1D: CAQEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 1-28

Conc- 1 2 3 4 5

L-LabControl 0.9138 0.9444 09817 09091 005040
1 0.9681 09352 09684 08679 08211

10 09178 09139 09384 09083 0.9048

50 0.4024 06667 0.8000 06308 0.7103

100 0.0526 03077 0.1429 0.1538 0.1818

Transform: Arcsin Square Root 1-Tailed Number Total
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5715 5 43 608
1 089321 10017 13163 11889 13921 6.134 5 -0.063 2300 0.149% 33 479
10 09166 09850 12786 1257t 1.3199 1.931 5 0.515 2.300 0.1499 49 595
*50 0.6420 0.6899 09340 06872 11071 16.612 5 5.804 2300 0.1499 146 418
*100 01678 0.1803 04101 02315 05880 31.090 5 13.842 2.300 0.1499 77 94
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates nrormal distribution (p > 0.01) 0.93934 0.888 -0.4782 1.47636
Bartlett's Test indicates equal variances (p = 0.04) 9.9468 13.2767
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22 36807 0.09239 0.09886 0.76854 0.01062 1.3E-11 4,20
Mzximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma  fter
Slope 460977 0.72483 3.1891 B6.03044 0.07072 0.13892 9.21035 0.93 1.81353 0.21693 4
Intercept -3.36 13433 -59928 -0.72M
TSCR 0.07227 0.00918 0.05427 0.09026 1.0
fo_int Probits 95% Fiducial Limits 09
ECO1 2674 20.3645 11.5389 276933 o
EC05 3.355 2B.6228 18.7742 36.1146 0.8 4
EC10 3.718 34.3181 24.2921 416815 0.7_'
EC15 3964 387879 288856 459764 4
EC20 4.158 427521 33.0663 49.7648 © 0.6 -
EC25 4.326 464743 37.1058 53.3319 5 0,5.'1
EC40 4747 57355 49138 641108 3‘ 1
E£CS0 5.000 65.0924 57.4702 724991 2 0‘4:
EC60 5253 73.8736 66.2356 83.2025 0.3 4
ECT5 5674 91.1691 81.1928 108.045 ozj
ECS80 5842 99.1068 B87.3644 120.756 y /
EC85 6.036 109.236 94.8633 137.8M1 0.1 //'
EC90 6.282 123463 104.905 163.435 0.0 4 i ,
EC95 6.645 14303 121.34 21101 | 10 100 1000
EC39 7.326 20B.059 158.537 342673 Dose

‘
Page 1 ToxCalc v5.0 Reviewed by _ &1



Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  11/7/97 TestID: 9711-013 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 1119/97 Lab ID: CAQEE-Ogden Bicassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Commenis: Si

Dose-Response Plot
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1-tail, 0.05 level
of significance
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  11/7/97 TestiD: 9711-014 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/8/97 Lab ID;: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 3

Conc- 1 2 3 4 5

L-Lab Control 1.0000 10000 1.0000 1.0000 1.0000
1 1.0000 10000 1.0000 0.8553 0.9046

10 0.29046 1.0000 09375 0.9375 0.6003

50 0.8553 09211 08470 0.69%0 0.8799

100 0.2545 0.2303 01151 0.2467 0.1891

Transform: Arcsin Square Root 1-Tailed Number Total
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Criticat MSD Resp Number
L-LabControl  1.0000 1.0000 14269 14269 14269 0.000 5 1 81
1 09520 09520 1.3435 1.1805 14263 8.724 5 1.079 2300 01776 4 61
10 08760 08760 1.2413 (.B864 14269 16.727 5 2404 2300 01775 9 61
*50 0.8405 0.8405 1.1685 0.9%01 1.2860 9.387 5 3346 2300 01776 10 61
100 02072 02072 04591 0.3462 0.5293 16.041 5 12403 2300 01776 49 61
Aucxiliary Tests Statistic Critical Skew Kurt
Shapire-Wilk's Test indicates non-normaf distribution (p <= 0.01) 0.8686 0.888 -1.5066 3.34073

Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df

Dunnett's Test 1 10 3.16228 0.07929 0.08095 0.73049 0.01401 4.7E-10 4,20
Maximum Likelihood-Probit

Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Slope 7.00805 127549 459809 9.50801 0.01316 3.64026 921035 016 188847 0.14088 10

intercept .8.4044 245528 -13217 -3.5921

TSCR 0.07893 0.01993 0.03987 0.11799 1.0

Point Probits 95% Fiducial Limits 1

ECo1 2674 36,3664 22486 462341 09

ECO5 3.355 453666 31.4422 547744 0.8

EC10 3718 51.041 37.5275 60.0626 0‘7'

EC15 3.964 552653 42.2336 63.9945 ]

EC20 4.158 58.8706 46.3429 67.3726 - °-6j

EC25 4.326 62.1505 50.1345 70.4841 §05.

EC40 4747 71.2487 60.7214 79.4978 g

£C50 5.000 77.3516 67.6497 86.0844 & 941

ECE0 5.253 83.9773 74.7631 $3.9718 034

ECT5 5674 96.2707 86.4978 110.955 02 ]

ECBO 5.842 101.634 ©1.0894 115.247 -

EC85 6.035 108.264 96.444 130.108 0.1 * ,

ECS0 6282 117.225 103268 1457 ol VA

ECO5 6.645 131,887 113756 173.107 s 10 w00 1000

ECO99 7.326 184518 135338 241.039 Dose
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  11/7/97 TestID: 9711-014 Sample ID: MEC-Homeporling Pearl Harbor
End Date: 1179/97 Lab ID: CAOQOEE-Ogden Bioassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Comments: Site: 3

Dose-Response Plot

1-tail, 0.05 level
of significance
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 117197 TestID: 9711-014 Sample 1D: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 3
Conc- 1 2 3 4 5
L-Lab Control 0.5138 08444 09817 08091 09040
1 0.7857 0.7967 08540 0.8750 0.8364
10 0.8354 08544 09035 09298 0.8493
50 08462 07679 07670 07176 0.7196
100 02902 03214 00000 00667 0.0870
Transform: Arcsin Square Root 1-Taited Number Total
Conc- Mean HN-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
L-LabControl 0.9306 10000 13122 12558 1.4349 5715 5 43 603
1 08296 08914 11470 1.0895 1.2094 4400 L) 2.428 2.300 0.1564 122 717
10 08747 09399 1.2127 1.1543 13027 5224 5 1.463 2300 0.1564 78 617
*50 07637 0.8206 1.0652 10106 11677 5885 5 3.631 2.300 0.1564 120 511
*100 0.1531 01645 03733 0.1340 0.6028 54.621 5 13.805 2.300 0.1564 104 126
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93644 0.888 0.3289 1.30853
Bartlett's Test indicates equal variances (p = 0.03) 11.1205 13.2767
Hypothesis Test (1-tail, 0.05) NOEC (OEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 80  22.3607 0.09719 0.10359 0.69863 0.01156 7.0E-11 4,20
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Silope 6.24377 168868 -1.022 13.5096 0.07072 10.3665 9.21035 56E-03 1.86093 0.16016 7
Intercept -6.6192 3.1938 -20.361 7.12265
TSCR 0.09345 0.0226 -0.0038 0.19068 1.0
Point Probits 95% Fiducial Limits 0.9
ECO1 2.674 30.7849 e
ECOS 3355 39.581 0.2
EC10 3718 45.2556 0.7 .
EC15 3964 49.5371 .
EC20 4158 53227 2061
EC25 4326 56.6108 5051
EC40 4.747 66.1226 2
EC50 5.000 72.5982 € 94
EC80 §2583 79.708 0.3 -
EC75 5674 931005 02:
EC80 5842 990192 -
EC85 6.036 106.395 0.1
EC90 6282 116.461 00 ] M
EC95 65645 133,157 i 10 100 1000
EC99 7.326 171.204
— - Dose
Significant heterogencity detected {p = 5.61E-03)
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 1177197 TestID: 9711-014 Sample ID: MEC-Homeporting Pear! Harbor
End Date: 11/0/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocoi: ASTM 87 Test Species: CG-Crassostrea gigas

Comments: Site: 3

Dose-Response Plot

1-tail, 0.05 level
of significance
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Bivaive Larval Survival and Development Test-Proportion Alive

Start Date: 1177187
End Date: 11/9/97

TestiD: 9711-015
LabID: CAQOEE-Ogden Bioassay

Sample ID:
- Sample Type:

MEC-Homeporting Pearl Harbor
SED-Marine Sediments

Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments.  Site: 4
Conc- 1 2 3 4 5
t-Lab Control 10000 1.0000 1.0000 1.0000 1.0000
1 10000 06414 06332 07237 06579
10 0.6826 07484 08383 0.7895 0.953%
50 1.0000 06086 06661 07237 05674
100 03289 0.3207 0.3783 04276 0.3536
Transform: Arcsin Square Root 1-Tailed Number Total
Cone- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD  Resp Number
L-Lab Control 1.0000 1.0000 14269 14269 1.4269 0.000 5 1 61
*1 07313 07313 1.0479 09203 14269 20548 5 3826 2300 0.2279 16 61
*10 0.8026 0.8026 1.1248 09723 13545 12912 5 3.050 2300 0.2279 12 61
*50 07132 0.7132 1.0294 08530 14269 22415 5 4013 2300 0.2279 18 61
*100 0.3618 0.3618 0.6450 0.6020 0.7128 6.924 5 7.883 2300 0.2279 39 61
Auxiliary Tests _ Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.79462 0.888 1.74085 3.10312
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV _TU  MSDu MSDp MSB  MSE F.Prob  df
Dunneit's Test <1 1 0.11138 0.11372 0.39001 0.02454 53E-D6 4,20
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 1.0
20.0% 0 9:
Auto-36.7% 76.793 73743 79.970 y
0.8 4
0.7 =
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Bivalve Larval Survival and Development?est-Proporti@_ Alive

Start Date: 117797 TestID: 9711-015 Sample 1D MEC-Homeporting Peart Harbor
End Date; 11/9/97 LabID: CAOEE-Ogden Bicassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 4
Dose-Response Plat
1
09 1-tail, 0.05 level
of significance
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Bivaive Larval Survival and Development Test-Proportion Normal

Start Date: 1797 TestID: 9711-015 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/0/97 Lab ID: CAOEE-Ogden Bioassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site; 4

Conce- 1 2 3 4 5

L-Lab Contro! 0.9138 0.9444 0.9817 0.9091 0.9040
1 08367 09231 07922 08854 08500

10 0.8434 05011 0.8627 08333 0.8103

50 06786 0.5270 0.5926 0.6250 0.4928

100 0.1000 0.5641 0.0000 0.1538 0.0233

Transform: Arcsin Square Root 1-Tailed Number Total
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
L-Lab Control 0.9306 1.0000 1.3122 12558 1.434¢ 5715 5 - 43 608
1 0.8577 09216 1.1884 1.0975 1.2898 6.153 5 1.312 2300 0.2169 68 470
10 08502 09136 1.1753 1.1202 1.2509 4.203 5 1.451 2300 02189 74 488
*50 0.5832 0.6267 0.8698 0.7782 0.9680 8.750 5 4.691 2300 0.2169 181 452
*100 0.1682 0.1808 0.3603 00738 0.8497 84.170 5 10084 2300 0.2169 185 220
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.8298 0.888 1.56189 6.96961
Bartiett's Test indicates unequal variances {p = 1.27E-03) 17.9428 13.2767
Hypothosi_s Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22.3607 0.14417 0.15426 0.73516 0.02223 1.5E-08 4,20
Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-8q Critical P-value Mu Sigma Iter
Slope 4.50848 1.073 -0.1083 9.12524 0.07072 9.64755 9.21035 B.0E-03 1.79514 (.2218 9
Intercept -3.0933 1.98465 -11.6833 5.44591
TSCR 0.10316 0.02065 (.0143 0.19202 1.0
Point Probits 95% Fiducial Limits 09
ECO1 2674 19.017 o
ECDS 3355 26.9339 0.8 4
EC10 3718 324251 07 ]
EC15 3.964 367494 4
EC20 4158 40.5938 2 064
EC25 4326 44211 § 054
EC40 4.747 54.8203 &
EC50 5000 62.3929 e 041
ECE0 5253 71.0115 0.3 4
EC75 5674 88.0521 0.2 )
EC80 5.842 958982 -
ECB5 6.036 10593 0.1 ¢
ECS0 6.282 120.057 0.0 3
ECE5 6.645 144534 1 10 100 1000
ECS9 7.326 204,705 Dose

Significant heterogeneity detected (p = 8.04E-03)
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:
End Date:
Sample Date:
Comments:

117197
11/9/97

Site: 4

TestiD: 9711-015 Sample 1D: MEC-Homeporting Pearl Harbor
Lab ID: CAQOEE-Ogden Bicassay Sample Type: SED-Marine Sediments
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Page 2

Dose-Response Plot

1-tail, 0.05 level
of significance

o

L-Lab Control jusa

1
10
*50 J

*100
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  11/7/97 Test ID: 9711016 Sample 1D: MEC-Homeporting Peari Harbor
End Date: 11/8/97 Lab ID;: CAOEE-Ogden Biocassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments: Site: 5
Conc- 1 2 3 4 5
L-Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000
1 10000 09951 1.0000 07977 06990
10 09539 05345 1.0000 07895 05345
50 06168 07484 0.6743 08141 06908
100 08306 1.0000 0.8635 086086 1.0000
Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
L-Lab Control 1.0000 10000 14269 14269 14269 0.000 5
1 08984 08984 12897 09901 15005 17.606 5 1112 2.300 0.2837
*10 07625 07625 1.1031 08200 1.4269 25978 5 2625 2.300 02837
*50 0.7089 0.7089 1.0037 0.9033 1.1251 8.436 5 3431 2300 02837
100 0.8605 0.8605 12175 08948 14269 18.250 5 1.697 2300 0.2837
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9441 0.888 -0.2338 -0.4963
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 0.15141 0.15459 0.13432 0.03804 0.02459 4,20
Dose-Response Plot
1
%8y ... o e T T | 1-tai, 0.05 level
08 - of significance
@07 g
> 3
<06 3 +
c 3 1
50.5 1
T ]
2043
e
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0.2 3
0.1 3
0] : . .
E - g 2 8
-é L . —
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Q
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 11/7197 Test ID: 9711-016 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 Lab ID: CAQEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 5
Conc- 1 2 3 4 5
L-Lab Control 09138 09444 0.9817 0.9091 0.5040
1 08792 08182 08033 0.7835 0.8941
10 05310 09692 08702 0.9063 0.8923
50 08267 08791 08045 09394 08690
100 08317 09220 08286 08108 0.8244
Transform: Aresin Square Root 1.Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5715 5
*1 0.8357 08980 11567 1.0868 12394 5795 5 3360 2300 01064
10 09138 09820 1.2796 1.2023 13945 5807 5 0.705 2300 0.1064
*50 08638 0.9282 11986 1.1133 13221 6.738 5 2.455 2300 01064
*100 0.8435 09064 1.1678 1.1208 12877 5810 5 3120 2300 010848
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.87185 0.8588 0.8307 -0.5758
Bartlett's Test indicates equal variances (p = 1.00) 0.17428 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22.3607 0.06204 0.06638 0.02399 0.00535 0.00953 4,20

Page 1

Dose-Response Plot

T 1-tail, 0.05 level

—¢ of significance
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 117797 TestID; 9711-017 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 119197 Lab ID: CAOQEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Comments: Site: 6

Conc- 3 2 3 4 5

L-Lab Control 1.0000 10000 1.0000 1.0000 1.0000
1 1.0000 07895 1.0000 1.0000 08964

10 09539 08224 1.0000 0.6743 0.7648

50 1.0000 08882 0.9951 0.7648 1.0000

100 0.2467 02385 02786 0.5181 04441

Transform: Arcsin Square Root 1-Tailed Number Total
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
L-LabControl 1.0000 1.0000 14269 14269 14269 0.000 5 1 61
1 09372 09372 1.3236 1.0941 14269 11.406 5 1.096 2300 ©0.2168 4 61
*10 0.8431 08431 1.1830 09635 14269 16459 5 2523 2300 0.2168 10 61
50 09296 09296 1.3297 1.0645 1.5005 13.474 5 1.031 2.300 0.2168 S 61
*100 0.3454 (3454 06240 05102 08035 21440 5 8.517 2.300 0.2168 41 61
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95768 0.888 -0.2454 -0.6841
Equality of variance cannot be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Cunnett's Test 50 100 70.7107 0.10401 0.10619 0516851 0.02222 2.8E-07 4,20

Trimmed Spearman-Karber

Trim Level ECS0 95% CL
0.0%
5.0%
10.0% 1.0
20.0% j
Auto-33.3% B81.309 79252 83.420 0'91
O.B-I
O.TJ
F
& 06 4
g ]
§ 4
P 0.4:
0.3
0.2 4
0.t 4
<4
0.0 — T T—— T
1 10 100
Dose
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 117797 TestID: §711-017 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bicassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments: Site: 6
Dose-Response Plot
1
0.9 1'(3“. 0.05 level
of significance
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 117197 Test 1D: 9711-017 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 119197 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 6
Cone- 1 2 3 4 5
L-Lab Control 0.9138 0.9444 0.9817 0.9091 0.8040
1 08092 09063 08730 0.8625 0.7890
10 0.8621 0.9200 09030 0.8293 0.8387
50 0.8527 0.7593 07769 08065 0.8533
100 0.0667 02414 0.0284 0.1270 0.0370
Transform: Arcsin Square Root 1-Tailed Number Total
Conc- Mean N-Mean Mean Min Max cV% N t-Stat Critical MSD Resp Number
L-Lab Control 0.9306 1.0000 13122 12558 14348 5715 5 43 608
*1 08480 09112 1.1738 10935 12556 5.747 5 2.556 2300 0.1245 g5 622
10 08706 09355 1.2061 1.1448 1.2B40 5.032 5 1.859 2.300 0.1245 66 525
*50 0.8097 08701 1.1213 1.0580 1.1778 4912 5 3526 2300 0.1245 112 601
*100 0.1003 0.1078 03010 0.1724 0.5136 46.647 5 18.684 2300 0.1245 180 210
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94932 0.888 0.77674 0.78167
Bartlett's Tes_t_ indicates equal variances (p = 0.31) 4.78748 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 10 50 22 3607 0.07431 0.07951 0.83855 0.00732 1.7E-13 4,20
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-vaiue Mu Sigma iter
Slope 846197 0.7242 7.04254 95.8814 0.07072 861022 9.21035 0.01 1.85229 0.11818 7
Intercept -10674 1.37922 .13.377 -7.9708
TSCR 0.09871 0.0093 0.08048 0.11694 1.0
Point Probits 95% Fiducial Limits o 9:
ECO1 2674 37.7898 32.0802 42.6075 -
ECO05 3.355 45.4894 39.9572 50.103 0.8 -
EC10 3.718 50.2162 44.8821 54 6687 0_7:
EC15 3.964 536798 48.5187 58.0116 J
EC20 4,158 56.6022 51.5971 60.8381 ® 06+
EC25 4326 592358 543735 63.3956 & 051
EC40 4747 66.4283 61.9202 70.4747 &
EC50 5000 71.1693 66.8203 75.261 & 41
EC60 5253 76.2486 71.9593 80.5386 0.3
EC75 5674 85.5068 80.9516 90.6327 0 2:
EC80 5842 89.4853 84.6645 95.1601 o
ECB5 6.036 94.3569 89.1015 100.843 0.1
EC90 6.282 100,865 94.8719 108.644 0.0 v J
EC95 6.645 111.346 103.878 121.612 1 10 100 1000
ECS9 7.326 134.033 122589 150.932 o
ose
ToxCaic v5.0 Reviewed by._~(/i
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: 1177197 Test ID: 9711-017 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 1179797 Lab ID: CAQEE-Ogden Bicassay  Sampie Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Comments: Site: 6

1-tail, 0.05 level
of significance

o

L-Lab Conirol 4

]
10
“50 J

*100 J
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 11477197 TestID: 9711-018 Sample 1D: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 Lab ID: CAOQEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocel: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 7

Conc- 1 2 3 4 5

L-Lab Controt  1.000¢ 1.0000 1.0000 1.0000 1.0000
1 09622 1.0000 08717 0.9539 06003

10 08553 07730 04852 05428 0740

50 0.6826 0.5839 09375 05345 06086

100 04924 02549 03518 05839 012632

Transform: Arcsin Square Root 1-Tailed Number Total
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
L-LabControl  1.0000 1.0000 1.4269 14269 14269 0.000 5 1 61
1 08776 0B776 1.2495 0.8864 14269 17.540 8 1677 2300 0.2434 7 61
*10 0.6793 0.6793 0.9779 0.7706 11805 17.644 5 4244 2300 02434 20 61
*50 0.6634 0.6694 09750 0.8200 13181 20.468 5 4.271 2300 02434 22 61
*100 03914 0.3914 06724 0.5293 0.8697 22227 5 7.131 2.300 02434 a8 61
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Witk's Test indicates normal distribution (p > 0.01) 0.98214 0.888 -0.0449 0.50608

Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MsB MSE F-Prob df

Dunnett's Test 7 10 3.16228 0.12206 0.12462 041844 002799 8.3E-06 4,20
Maximum Likelihood-Probit

Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

Siope 0.68871 0.13357 0.42691 0.95051 0.01316 4.58808 9.21035 0.1  1.84563 1.452 3

Intercept 3.7289 0.20426 3.32855 4.12925

TSCR 0.01327 0.01462 -0.0154 0.04193 1.0

Paint Probits 95% Fiducial Limits 6.9 ]

ECO1 2.674 0.02935 0.00043 0.20327 1

ECOS 3355 0.28662 0.01646 109733 0.8

EC10 3.718 096565 0.1126 2.74494 071

EC1S 3.964 219145 040504 5.18358 206

EC20 4.158 4.20338 1.09822 8.76459 S 051

EC25 4.326 7.34975 251716 14.1201 R

EC40 4747 30.0449 15.8543 60.2797 2 041

EC50 5000 70.0857 37.2919 185648 0.3 1

EC60 5253 163.489 77.5179 646.98 0.2

EC75 5674 668.322 234.988 5738.73 0.1 1

EC80 5842 1168.58 359.215 13862.3 00

ECB5 6.036 2241.44 585.806 38969.7 T

EC30 6.282 5086.71 1077.88 143868 00001 01 100 100000 1E«08

£C95 6.645 17137.6 264244 1004058

EC99 7.326 167293 14037.6 3.9E+07 Dose
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  11/7/97 TestID: 9711-018 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 LabID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocel. ASTM 87 Test Species: CG-Crassostrea gigas
Comments: Site: 7

Cone- 1 2 3 4 5

L-Lab Control 09138 09444 095817 09091 09040
1 08632 08248 (8396 08534 0.8493

10 08750 0.8830 0.8475 07424 08333

50 06627 (07606 08509 07538 08108

100 0.0000 0.1290 0.0882 0.t408 0.2813

~ Transform: Arcsin Square Root 1-Tailed Number Total
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical WMSD Resp Number
L-tab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5715 5 43 608
1 08461 095092 1.1680 1.1390 1.1820 1.724 5 2253 2300 01472 85 549
*10 0.8362 08986 1.1579 1.0385 1.2217 6.283 5 2.410 2300 0.1472 65 413
*50 0.7677 08250 1.0715 09511 11743 7.815 5 3760 2300 0.1472 92 407
“100 0.123¢ 01331 03280 0.0646 05590 55.300 5 156.373 2300 0.1472 212 238

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p>0.01) 0.94376 0.888 -0.3622 2.81855
Bartlett's Test indicates unequal variances (p = 9.21E-03) 13.4655 13.2767

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MsSB MSE F-Prob df
Dunnett's Test 1 10 3.16228 0.09047 0.0968 0.75878 0.01025 1.1E-11 4,20

Maximum Likelihood-Probit

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma iter
Slope 757059 1.45749 1.2995 13.8417 0.07072 11.3201 9.21035 3.5E-03 1.84643 0.13209 7
Intercept -8.9786 275577 -20.836 2.87851

TSCR 0.10822 0.02245 0.01163 0.2048 1.0 ,, —

Point Probits 95% Fiducial Limits 0.9 ] i ( Ve

ECO1 2674 34.6057 0.65048 52.9527 o * /

ECO5 3.355 425761 2.13507 60.4464 0.8 . .fj

EC10 3.718 475505 3.9993 65.2553 07 I

EC15 3964 51231 6.08187 69.0074 ] o

EC20 4158 543582 8.45421 72.4181 @ 06 - /

EC25 4326 57.1928 11.1707 75.7749 505

EC40 4.747 650085 21.9038 87.4163 o -

EC50 5000 70.2158 316062 989919 e 04

EC60 5.253 75.8402 43.1283 118.541 0.3 - /

EC75 5674 86.2042 60.9832 189.638 02 ]

EC80 5.842 90.6095 £6.5802 240.147 ] / p

EC85 6.036 96.236 72.1969 323.066 0.1 4 . / .

EC90 6.282 103.685 78.3296 478.869 0.0 Jrrerie e rrrr—rerhymarmr-rrrm—re

ECY5 6.645 115799 86.3776 878.13 01 ; 10 100 1000 10000
EC99 7.326 14247 100.374 283139 Dose

Significant heterogeneity detected (p = 3.48E-03)
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  11/7/97 Test ID; 9711-018 Sample |D: MEC-Homeporting Pear Harbor
End Date: 11/5/97 tabID: CAOEE-Ogden Bioassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Comments: Site: 7

Dose-Response Plot

1-tail, 0.05 level
of significance

L-Lab Control

Page 2 ToxCalc v5.0 Reviewed by: Al



[ e

Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  11/7/97 TestID: 9711-018 Sample ID: MEC-Homeporting Peari Harbor
End Date: 117997 Lab1D: CAQEE-Ogden Bioassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas

Comments:  Site: 7

Dose-Response Plot

1-tail, 0.05 level
of significance

o
[N

L-Lab Control gussasasssiss,

*50 .
*100
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date:  11/7/97 Test1D: 9711-018 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 Lab ID: CAQEE-Ogden Bicassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
- Comments; Site: 8
Cong- 1 2 3 4 5

L-Lab Control  1.0000 1.0000 1.0000 1.0000 1.0000
1 07977 08635 02961 0.8388 08388

16 06579 048799 09293 09457 0.9293
50 06661 07401 09293 1.0000 1.0000
100 07977 10000 0.7730 10000 0.7237
Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
L-Lab Control 1.0000 1.0000 14269 1.4269 14269 0.000 5
- "1 07270 07270 10375 05753 11924 25.086 5 3.224 2,300 0.2778
10 08684 08684 12204 09460 13357 13.070 5 1710 2300 0.2778
50 08671 08671 12202 009547 14269 18.014 5 1637 2300 02778
— 100 08589 0.8539 12009 1.0173 14269 16574 5 1796 2300 02778
L
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Witk's Test indicates normal distribution (p > G.01) 0.91494 0.888 -0.9544 Q.57945
-— Equality of variance cannot be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 0.147 0.15008 0.09526 0.03648 0.06633 4,20
- Dose-Response Plot
- 1
0.9 1-tail, 0.05 level
08 of significance
= 0.7 T
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Bivalve Larval Survival and O Development Test-Proportion Normal

Start Date:  11/7/97 Test1D: 9711019 Sample |D: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 Lab ID: CAQEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Sile: 8
Conc- 1 2 3 4 5
L-Lab Contro! 0.9138 0.9444 09817 09091 0.8040
1 07938 08857 06944 0.7549 09118
10 06875 0.7757 0.7788 0.8870 0.7699
50 0.6914 0.8333 0.8584 0.8833 0.8228
100 0.7629 0.6667 0.7872 0.8033 0.7273
Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
i-Lab Control 09306 1.0000 1.3122 1.2558 14348 5715 5
*t 08081 08684 1.1265 09857 1.2692 10.540 5 3279 2300 0.1302
*10 0.7798 0.8379 1.086% 09776 1.2279  8.257 S 3978 2300 0.1302
*50 08178 08788 1.1351 09818 12222 8.101 5 3127 2300 01302
*100 0.7495 0.8054 1.0483 09553 1.1113 5916 5 4680 2300 0.1302
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97554 0.888 0.02767 -0.493
Bartlett's Test indicates equal variancas (p = 0.79) 1.69355 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu WMSDp MSB MSE F-Prob df
Dunnett's Test <1 1 0.07834 0.08382 0.05133 0.00802 0.00174 4, 20
Dose-Response Plot
1-tail, 0.05 level
""""""" -[ | of significance
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 1177197 TestID: 9711-020 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 LabID;: CAQEE-Ogden Bicassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments; Site: 9

Conc- 1 2 3 4 5

L-Lab Control  1.0000 1.0000 1.0000 1.0000 1.0000
1 09533 10000 09046 1.0000 1.0000

10 08717 08141 1.0000 06250 1.0000

50 07977 1.0000 1.0000 Q.9375 0.7648

100 06086 02878 0.9128 09128 06497

Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
L-Lab Control 1.0000 1.0000 1.4269 14269 14269 0.000 5
1 09717 09717 13784 12568 1.4269 5431 5 0415 2300 0.2688
10 0.8622 08622 1.2190 09117 14269 17874 5 1.779 2300 0.2688
5
5

50 09000 0.9000 1.2681 1.0645 14269 13729 1359 2300 0.2688
*100 06743 0.6743 0.9881 0.5663 1.2711 29.908 3.754 2300 0.2688

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9556 0.888 -0.4602 0.63418
Equality of vanance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 50 100 70.7107 0.1403 0.14324 0.145683 0.03415 0.01135 4,20

Dose-Response Plot

- 1-tail, 0.05 level
of significance
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  11/7/97 TestiD: 9711-020 Sample ID: MEC-Homeporting Pearl Harbor
End Date: 11/9/97 Lab ID;: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 8

Conc- 1 2 3 4 5

L-Lab Control 0.9138 0.9444 0.9817 0.9091 0.9040
1 08534 09160 08909 09286 09236

10 0.8868 0.8889 08413 0.8421 0.9655

60 0.7216 0.8667 0.9323 0.8684 08710

100 07838 07714 07748 08468 08354

Transform: Arcsin Square Root t-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5
1 08025 09698 1.2560 1.1779 13002 4.014 5 1.183 2300 O.121
10 08849 09509 1.2332 11610 13840 7370 5 1622 2300 0.1121
*50 08520 0915 1.1845 1.0150 1.3076 B.916 5 2620 2300 O0.112%
*100 0.8025 08623 11115 10723 11687 4115 5 4118 2300 o121

Aunxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96439 0.888 0.13162 081131
Bartlett's Test indicates equal variances (p = 0.47) 3.57322 13.2767

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 10 50 22.3607 0.06582 0.07043 0.02874 0.00593 0.00678 4,20

Dose-Response Plot

0.9 3 | . 1-tail, 0.05 leve!
< - of significance

1
10
50
*100

L-Lab Control 4
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 177187 TestiD: 9711-021 Sampie 1D: MEC-Hormeporting Pearl Harbor
End Date: 11/9/97 Lab iD: CAOEE-Ogden Bicassay Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 10

Conc- 1 2 3 4 5

L-Lab Contrel  1.0000 1.0000 1.0000 1.0000 1.0000
1 10000 06497 0.8059 10000 0.7237

i 08799 0.7648 1.0000 06743 08141

50 0.7895 05510 0.5839 06743 0.9951

100 08964 03618 1.0000 1.0000 0.8388

Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max Cv% N t-Stat Critical MSD
L-Lab Control 1.0000 1.0000 1.4269 14269 14269 0.000 5
1 08359 08359 1.1846 09374 14268 19.408 5 1.682 2300 03313
10 0.8266 0.8266 1.1594 09635 14269 15183 5 1.857 2300 0.3313
*50 0.7188 0.7188 1.0528 0.8365 1.5005 25.594 5 2597 2300 03313
100 08194 0.8194 1.1800 06454 14269 27204 5 1714 2300 0.3313

Auxiliary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95682 0.888 -0.1532 0.90348
Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 0.18876 0.19272 0.09428 0.05188 0.16505 4,20

Dose-Response Plot

1-tail, 0.05 level

---------------------------------- p
/ of significance

1
10 J
‘50 J
100

L-Lab Conirol 4
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Bivalve Larval Survival and Developmenﬁest-Pmporﬁon Normal

Start Date:  11/7/97 Test ID: 9711-021 Sample ID: MEC-Homeporting Peari Harbor
End Date:  11/9/97 Lab ID: CAOEE-Ogden Bioassay  Sample Type: SED-Marine Sediments
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:  Site: 10
Cong¢- 1 2 3 4 5
L-Lab Contrel 0.9138 0.9444 (09817 0.9091 09040
1 0.8702 08608 0.8878 0.8976 0.9205
10 09159 0.8925 0.9291 08659 09192
50 0.8375 0.9701 09206 0.5146 0.8008
100 0.9174 038864 08254 09415 05412
Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N tStat Critical MSD
L-Lab Control 0.8306 1.0000 13122 1.2558 14349 5715 5
1 08874 09535 12300 1.1884 1.2849  3.080 5 2157 2.300 0.0876
10 09045 09720 12586 1.1958 13013  3.358 5 1406 2.300 0.0876
50 09305 05999 1.3084 1.2504 1.3972 4278 5 0.098 2300 0.0876
100 09024 09697 12597 1.1397 1.3265 6.238 5 1.378 2300 0.0878
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 098188 0.888 0.1969¢ 0.08939
Bartlett's Test indicates equal variances {p = 0.56) 2.96735 13.2767

Hypothesis Test (1-tail, 0.05)

NOEC

LOEC

ChV TU

MSDu MSDp MSB

MSE F-Prob df

Dunnett's Test

100

>100

0.04978 0.05326 0.00828

0.00363 0.18285 4,20

Page 1
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APPENDIX D

REFERENCE TOXICANT
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i 1 1 i i { 4 1 A i A
Appendix Table D-1. Amphipod Water Quality
Reference Toxicant Bioassay
CdChy Rep g Saiinify Temperature.
Concentration A (ppt) RN "x 0y C

{mg/L) 0 L0 24 48 72 96 0 24 48 ‘72 96
Control A |83 385 83 81 81| 814 796 789 784 7.84 | 30 28 28 28 28 |15.6 146 {45 149 1438
B 183 85 83 81 g1] 814 796 789 784 784 | 30 28 28 28 28 |15.6 146 145 143 148
0.25 A |82 86 83 82 80| B.14 796 789 7.87 785 | 30 28 28 28 28 |15.6 144 144 145 146
B 82 86 83 82 80| 8.t4 79 789 787 785 30 28 28 28 28 | 156 144 144 145 146
0.50 A |82 86 84 83 81| 814 797 789 7.88 786 | 30 28 28 28 28 {155 143 143 144 145
B B2 86 84 83 8.1} 814 797 789 788 786 | 30 28 28 28 28 |155 143 143 144 145
1.0 A 8.1 86 84 83 81| 814 796 789 789 78 | 30 28 28 28 28 |155 142 143 144 145
B 8.1 86 84 83 81! | 814 796 789 7.89 786 | 30 28 28 28 28 | 155 142 143 144 145
2.0 A |82 86 84 84 81| B4 796 789 790 787 | 30 28 28 2B 28 [154 144 144 [44 145
B 82 86 84 B84 B.1| 814 796 789 790 787 30 28 28 28 28 | 154 144 144 144 145
4.0 A 81 86 85 B3 8.1 814 79 790 789 786 | 30 28 28 28 28 | 154 144 143 144 144
B 81 86 85 83 81| 814 79 790 789 786 | 30 28 28 28 28 |154 144 143 144 144
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Appendix Table D-2, Bivalve Larvae Water Quality
' Reference Toxicant Bioassay

CuClip hiot il Temperature u
Concentration C (°C)
(ug/L) 0 RS AR Y T T ¢
-

Control 8.2 7.2 7.1 6.6 780 174 792 7.72 33 32 34 34 201 205 204 203

2.5 8.3 74 7 67 | 786 777 793 775 | 33 33 34 35 ] 203 206 204 203

5 8.2 7.4 7.1 6.7 7.88 7.80 7,94 7.76 33 33 34 35 20.3 204 20.4 203

10 82 7.4 7.2 6.8 790 7.83 7.95 71.77 KX 33 34 35 20.3 204 203 20.1

20 8.2 7.4 7.3 6.8 7.92 7.84 7.95 117 3] 33 34 35 201 204 204 20.1

40 8.2 7.4 72 68 794 785 1794 178 13 33 34 is 203 204 204 203




STATISTICAL ANALYSES




AMPHIPOD



Appendix Table D-3. Amphipod Bioassay
Reference Toxicant Survival Results

cdChy . ..
Concentrationy, . ;{43
(mgjL)', ey
Control A i0 10
B 10 10
0.25 A 10 10
B 10 10 100 160
0.50 A 10 10 100
B 10 10 100 100
1.0 A 10 9 90
B 10 8 80 85
2.0 A 10 4 40
B 10 5 50 45




Amphipod 10-day Survival Bicassay-Proportion Alive

Start Date:  11/4/97 TestiD: 971104GJRA Sample ID: REF-Ref Toxicant
End Date: 1148197 Lab iD:  CAQEE-Ogden Bioassay Sample Type: COCL-Cadmium chicride
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica
Comments:
Conc-mg/L 1 2
L-Lab Contrel  1.0000 4.0000
0.25 1.0000 1.0000
05 1.0000 1.0000
1 0.9000 0.8000
2 04000 0.5000
4 0.4000 0.4000
Transform: Untransformed
Conc-mgiL  Mean N-Mean Mean Min Max CV% N Mean N-Mean
L-Lab Control  1.0000 1.0000 1.0000 1.0000 1.0000 0.000 2 1.0000 0.0000
025 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 2 1.0000 0.0000
0.5 10000 4.0000 1.0000 1.0000 1.0000 0Q.000 2 1.0000 0.0000
1 08500 0.8500 08500 0.8000 0.8000 B.319 2 0.8500 0.1500
2 04500 0.4500 04500 04000 03000 18713 2 0.4500 0.5500
4 04000 04000 04000 0.4000 04000 0.000 2 0.4000 0.86000
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma iter
Slope 221898 1.1162 0.03122 4.40674 ) 0.93328 11.3449 082 0.38867 0.45066 3
Intercept 413755 0.45466 324541 5.02B69
TSCR 1.0 -
Point Probits mg/L 95% Fiducial Limits 0.9 4 I
ECO1 2674 021892 #esh# 0.72087 o ] i{
ECO5 3.355 0.44402 #sesss 1.06671 o] j
EC10 3.718 0.64733 mHaHaHEt 1.33809 ® o |
EC15 3.964 0.83482 #WHNGHHH 1.58626 ® 0.6 F
EC20 4.158 1.02185 #iE 1.85532 2054 / /
EC25 4.326 121536 #HsE 2.19283 S 0.4 ;
EC40 4.747 1.88146 0.00062 9.0998 ] / ‘
EC50 5.000 24472 0.86877 967704 1
ECB0 5253 3.18304 1.72362 4.9E+08
EC75 5674 492757 261844 4.9E+08
EC80 5842 5.86073 2.95357 4.9E+08
EC85 6036 7.17373 3.35963 4.9E+08 1E-09 1E05 0.1 1000 1E+Q7 1Ee11
ECS0 6.282 9.25144 3.91026 4.9E+08
EC95 6.645 13.4876 4.83933 4.9E+08
EC99 7.326 27.3561 7.08733 4.9E+08 Dose mgiL

Page 1
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Amphipod 10-day Survival Bioassay-Proportion Alive

Start Date; 11/4/97 Test ID: 971104GJRA Sample ID: REF-Ref Toxicant

End Date: 11/8/97 Lab ID: CAQEE-Ogden Bicassay Sample Type: CDCL-Cadmium chioride
Sample Date: Protocol: ASTM 83 Test Species: GJ-Grandidierelta japonica
Comments:

Dose-Response Plot

L J
p

0:

0.25 |

L-Lab Contro!
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Appendix Table D-4. Bivalve Larvae Development Bioassay
Reference Toxicant Survival and Normality Results

e —— - _—— _____

CuCly Rep Number Average oy
Concentration Normal : eSurvival
(ug/L) E ’
Control A 87
B 84
C 87
D 90
g -- 97 89
2.5 A 118 i5 133 89
B 75 8 83 90
C 83 15 98 85
D 95 14 109 87
E 66 19 85 99 78 86
5 A 85 12 97 88
B 61 18 79 77
C 84 18 102 82
D 9 14 105 87
E 62 15 77 %96 81 83
10 A 46 25 71 65
B 79 24 103 77
C 74 27 101 73
D 70 27 97 72
E 62 25 87 97 71 72
20 A 10 78 88 1 |
B 5 B6 101 15
C 6 56 62 10
D 4 87 91 4
E 9 75 B4 94 B 10
40 A 2 53 55 4
8 1 48 49 2
C 5 57 62 ]
D K] 25 28 ]
E 7 68 75 63 9 7
= mé




Bivalve Larval Survival and Development Test-Proportion Normal

Start Date: "7 Test ID: 971107CGRT Sample ID: REF-Ref Toxicant
End Date: 11997 LabID: CAOEE-Ogden Bioassay Sample Type: CUCL-Copper chioride
Sample Date: Protacol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:

Conc-ug/L 1 2 3 4 5

L-Lab Control 0.8716 0.8429 0.8673 0.9020 0.9655
25 08872 0.8036 0.8469 0.8716 0.7765

5 08783 07722 08235 0.8667 08052

10 06479 07670 07327 07216 0.7126

20 01136 0.1485 0.0968 0.0440 01071

40 00364 00204 0.0806 0.1071 0.0933

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ug/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
L-Lab Control 0.8808 10000 12403 1.1632 1.3840 6964 5 48 430
25 08572 09633 1.1870 1.0783 1.25%1 5773 5 1.213 2360 0.1038 71 508
5 08288 09314 11465 10732 12114 5.029 5 2,133 2360 0.1038 77 460
*10 0.7184 0.8051 1.0100 09355 1.0670 4.738 5 5235 2360 0.1038 128 459
*20 0.1020 0.1146 03201 02112 0.3956 21.138 5 209158 2360 0.1038 382 426
*40 0.0676 0.0759 02534 0.1433 03335 32.275 5 22431 2360 0.1038 251 269
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96888 09 -0.0629 -0.3918
Bartlet!'s Test indicates equal vaniances (p = 0.89) 1.65359 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 5 10 7.07107 0.07176 0.08021 1.01558 0.00484 55E-19 5 24
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Siope 409373 1.17843 0.34343 7.84402 0.11163 51.1489 11.3449 4.6E-11 1.14193 024428 4
intercept 0.32523 144911 -4.2865 4.93695
TSCR 0.12103 0.04828 -0.0326 (.27467 1.0 p
Point Probits  ug/L  95% Fiducial Limits 091 { /
ECO1 2,674 3.74681 #EHHHAHE 8.40533 0.8 1 /
ECO5 3.355 5.49712 mrns 10.5448 7] / ,
EC10 3.718 6.74343 0.00022 12.0037 o 71 1/
EC15 3.964 7.74029 0.00112 13.1843 © 061
EC20 4158 863865 0.00402 14.2891
EC25 4,326 9.48793 0.01202 15.4081
EC40 4747 12.0239 0.17962 19.6383
EC50 5.000 13.8654 0.83573 24.8532
EC60 5.253 159889 3.16654 3B.6234
EC75 5674 20.2626 10.584 219955
EC80 5842 222598 12.9835 578.034
EC85 6.036 24.8376 15.2671 1921.64 1E-07 00001 01 100 100000 1E+08
EC90 6.282 2B.5092 17.7179 9204.31
EC95 6.645 349729 21.008 986697
EC99 7.326 51.3103 27.1906 8982190

Significant heterogeneity detecled (p = 4. 55E-11)

Page 1 ToxCailc v5.0
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Bivalve Larval Survival and Deveiopment Test-Proportion Normal

Start Date: 1177197 Test ID: 971107CGRT Sample 1D: REF-Ref Toxicant
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay  Sample Type: CUCL-Capper chloride
Sample Date; Protocol: ASTM B7 Test Species: CG-Crassostrea gigas
Comments:
Dose-Response Plot
1
0.9 T .
- + PO | - asmawew AR E R EE R NN NN ] L N I I TR SR 1-tall'o-°5Ievel
08f-e--e---ect of significance
Eo7
£
2 0.6
Sos
Y
&
503
0.2
01
o L] ) 1 L] L3 IR
S w w =) =] =3
4‘§ (] M 9" c‘
o
£
3
- |
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Bivalve Larval Survival and Development Test-Proportion Alive

Start Date: 1177197 Test ID: 971107CGRT Sample ID: REF-Ref Toxicant
End Date: 119197 Lab ID: CAOEE-Ogden Bioassay Sample Type: CUCL-Copper chloride
Sampie Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas
Comments:

Conc-ug/L 1 2 3 4 5

L-Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000
2.5 1.0000 09651 1.0000 1.0000 0.9884

5 10000 0.9186 1.0000 1.0000 0.8853

10 0.8256 1.0000 1.0000 1.0000 1.0000

20 1.0000 1.0000 0.7209 1.0000 0.9767

40 06395 (5698 07209 03256 0.8721

Transform: Arcsin Square Root 1-Tailed
Conc-ug/L Mean N-Mean Mean Min Max CV% t-Stat  Critical MSD

N
L-Lab Control  1.0000 1.0000 1.3995 1.3985 1.3995 0.000 5

25 09907 09907 14088 13829 14628 2.200 5 0115 2360 01916

5 0.9628 09628 13442 1.2414 13995 65722 5 0680 2360 0.1918

10 098651 09651 13476 1.1400 1.3995 8.612 S 0639 2360 0.1916

20 09395 09395 13261 1.0142 14177 13.159 5 0904 23680 01918

"40 06256 06256 09217 06072 12051 23778 5 5885 2360 0.1916

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.83643 05 -1.0519 3.04979
Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 20 40 28.2843 0.09635 0.09985 016926 0.01647 23E-05 5.24

Dose-Response Plot

1 —
0.9 D I .l ] 1-tail, 0.05 level
i of significance

0.8 3

©0.7 3
2 -
<06 3
S0.53
2043
Q -

e 3
Q0.3

25 4
5
10 J
20 J
40

L-Lab Contro!
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CONTROL CHARTS
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Grandidierelia japonica 96 hr. Survival Control Chant

CV% =431
52 1
+2 SD
42 / ;
_l'"
] +1 3D
3
o 32 \
o
E j 3 Mean
2 22] \/
o
w
-1 SD
1.2
0.2 -2 SD
& & & & & &
o o - - & -
o bl b ] -— o
8 g 3 5 g =
Test Dates
Dates Values Mean 18D -25D +1 SD +25D
06/25/96 2.4113 2.5999 1.4781 0.3564 3.7216 48433
09/18/56 2.0062 2.5999 1.4781 0.3564 3.7216 4.8433
0311197 2.5205 2.5999 1.4781 0.3564 3.7216 48433
07101/97 47440 2.5999 1.4781 0.3564 3.7216 48433
09M6/97 1.4700 2.5999 1.4781 0.3564 3.7216 48433
11/04/97 2.4472 2.5999 1.4781 0.3564 3.7216 4 8433




Crassostrea gigas Normality Control Chart

CY% =213
ﬁ 29 +2 SD
2 A
=
S +150
& /\ / \
5 \ V- Mean
o 19 4
S 18D
2 -
3“’ 14 \0
28D
9
P~ ~ ~ r~ ~~ ~ ~ ~ ~
e § & & & g§ & g ¢
o < e o =4 = o o 2
3 s S s 8 g 8 ] -
Test Dates
Dates Values Mean -1 §D -2 8D +1 SD +2 SD
05623197 252228 20.2626 159448 11.6270 24.5804 28.8981
06/04/97 20.2377 20.2626 15.9448 11.6270 24 5804 28.8981
07/02/97 22.8654 20.2626 15.9448 11.6270 24 5804 28.8981
08/28/97 16.7294 20.2626 15.9448 11.6270 24,5804 28.8981
08/03/97 27.1307 20.2626 15.9448 11.6270 245804 28.8981
09/12/97 16.7280 20.2626 15.9448 11.6270 24 5804 28.8981
0972597 21.2497 20.2626 15.9448 11.6270 24.5804 28.8981
10/29/97 18.3340 20.2626 15.9448 11.6270 24,5804 28.8981
110797 13.8654 20.2626 15.9448 11.6270 24.5804 28.8881
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Chapter 1
INTRODUCTION

The U.S. Navy is considering the homeporting of a new aircraft carrier at the Pearl Harbor Naval
Complex on the island of Oahu, Hawaii. The aircraft carrier would be berthed at B2/3 (Figure I-
1). A new parking facility would be constructed at the site of existing Building 68 for use by crew
and maintenance personnel Crew and maintenance personnel would also use other existing
parking facilities in the Pearl Harbor Naval Shipyard area west of North Road.

Operations of aircraft carriers normally follow a two-year cycle, with each portion of the cycle
having a different effect on the levels of vehicular traffic at the naval base. The two-year
operating cycle for the atrcraft carrier is anticipated to be:

o Approximately 25% of the time, the carrier would be away on an overseas tour of duty
{6 months of every 2 vears). During this penod there would be little traffic associated

- with the aircraft carrier other than travel by those family members of the crew,

e Approximately 50% of the time, the carrier would carry out normal operations and
training from Pearl Harbor, with most of the time spent berthed at B2/3. During this
period, the aircraft carrier would generate traffic at the naval base by the 3,217 crew
and by service and delivery vehicles.

* Approximately 25% of the time, the carrier would be undergoing special depot-level
maintenance while berthed at B2/3, with the work performed by workers temporarily
relocated to Henolulu from the Mainland. During this period, traffic at the naval base
would increase as a result of both the crew and the additional maintenance workers.
The number of additional maintenance workers is expected to range between 450 and
1,300 over the course of the six-month maintenance period.

This traffic analyses reflects the six-month special depot-level maintenance portion of the normal
two-year cycle since this should represent the greatest impact upon the area roadways. The traffic
study addresses the following:

1. The esumated number of the peak hour vehicle trips generated by the aircraft carrier.

2. Traffic increases on the roadways providing access to the aircraft carrier and the

parking facilities.

Impact on traffic conditions at the intersection of Kamehameha Highway with

Makalapa Road/Radford Drive, the key traffic signal-controlled intersection providing

access to the parking areas for the aircraft carrier crew and maintenance personnel.

4. Impact on traffic conditions at the intersections of North Road with Makalapa Road,
Avenue A, and Nimitz Highway/South Avenue, the key intersections within the base
that would be affected by traffic traveling to/from the aircraft carrier.

LJ

The traffic analysis focuses on the peak hours for arrival (6:30 to 7:30 AM) and departure (4:00
to 5.00 PM) of the carrier day shift personnel, whose normal work hours are 7:.30 AM 1o 4:30
PM. The assessment represents conditions in vear 2005,

27250

TRAFFIC tMPACT STUDY FOR AIRCRAFT CARRIER
HOMEPORTING AT PEARL HARBOR WILBUR SMITH ASSOCIATES

Puge ] - ]



9742 OTOQMOO1-1 B 2967

DR - noe
w“'t; A EO | aned
iy *’\;’/
\\ s a‘I d East Loch ;
= :‘7 L' ! ’}/\ Val RESERYATIO & 3 -z
Pearl City 2 AVA ERVATION
/17,' Pen-nm}\:i« = (_'3
7y,
Qq
&~ e z
B AT s :
B ~u 2.0 K PR rrors __,-'
a SEJ 5 La? .
. ; ’ ¥ P
d _ ‘I l.i-]1 ;“.
b=
=
V4
~ }n B
e .
iy ';E P ot
2y 3 Crater Bt sen ™2
...._-—-._-?;\ > - F—E .'_, - e
-.._-_;_l. ‘]; /- pre . "ié‘\"‘v"\ '/5“5("’:::
R /'. \i' . N . - _
~ \‘\.\_'_ o
~ h -
-“‘ \D ‘ff -
L :" /f/':::::;::f :
- ; Hespial,” &0 T
::-\'- l. PO .‘\1‘," ra Q\\ p—
o s, =
-\\‘\ ) - ‘D ‘\.
A T
! S —
\ -
™~ ey
[ ': .
™, \'\ T o
1 N
N, T Waipic Pt —
hY
N -~
Y ho&ﬁukhlcw
/;.“ \__‘_;\'M
N
ot
R .,
M‘ roguons . ‘
: KW, M o —
Yioaes
- N T -.rL o1
RN Vo T ; '
) ; /Ford
Y = ‘\3:9--"" =V
ran ~ v \ o 1 —_
LT Fra N \—--,\_\l\_g/ \.-/;‘
¥ uz AN Ny TN '
. _Ll q;: - '\'\ VY 1
; -‘?359 e ) sicomm ax
— . Bane ']
i | 1
‘ i s S 1 -—
i< b Map?
¢ AFIEA_' :
- |
\ ! —_—
Saurce: CVN Homeport Anolysis, Beit Collins Howaii, 9/97
0 6001200 2400 | e ascun
e Figure 1-1
L
NOARTH  SCALE IN FEET PROJECT LOCATION




Chapter 2
EXISTING CONDITIONS

The planned berth and parking location for the aircraft carrier are located within the core area of
the Pearl Harbor Naval Complex. The Berth B2/3 area, planned for use by the aircraft carrier, is
located at the northeast end of the Pearl Harbor Naval Shipyard and adjacent to the Pearl Harbor
Naval Station. The planned site for the parking structure serving the carrier would be located
approximately 2,000 feet east of the berths on the site of Building 68.

EXISTING ROADWAYS

The primary regional access to the Pearl Harbor Naval Complex is provided by the H-1 Freeway
and the Nimitz-Kamehameha Highway facilities. The Pearl Harbor interchange provides the
primary linkage between the H-1 Freeway and the local area roadway network. Most traffic
to/from the Berth B-2/B-3 area uses either the Nimitz Gate, which provides access to both the H-
I Freeway and the Nimitz-Kamehameha Highway facilities, or the Makalapa Gate, which provides
access to Kamehameha Highway. Within the base, traffic would use either North Road and
Avenue A, or South Avenue and Avenue D to travel to and from the carrier berth and parking
areas. The principal roadways in the study area, with the number of lanes and type of traffic
controls at key intersections, are depicted in Figure 2-1.

Nimitz Highway - This State highway links the Pearl Harbor Naval Complex to the H-1 Freeway
and to the Honolulu International Airport and Downtown Honolulu areas. The key traffic
constraints are at the Nimitz Gate, where up to four inbound lanes and four outbound lanes can be
provided through the security checkpoint, and at the adjacent intersection with North Road and
South Avenue inside the Naval Station.

Kamehameha Highway - This State highway connects to the Nimitz Highway and to the H-1
Freeway at the Pearl Harbor interchange to provide access to the east. Kamehameha Highway
extends west to provide access to the central and western areas of Oahu. In the Pearl Harbor
area, the highway typically provides three through lanes in each direction and has a landscaped
median divider separating the two travel directions.

Makalapa Road - This roadway connects Kamehameha Highway to North Road, and extends
eastward as Radford Drive to provide access to the Moanalua-Johnson Circle NEX/Commissary
area and to the Moanalua Terrace military housing areas. The section west of Kamehameha
Highway is a median-divided roadway with a total of six lanes, while the section east of
Kamehameha Highway is a four-lane undivided highway. At Makalapa Gate, the roadway can
provide up to three inbound lanes and two outbound lanes through the security checkpoint.

North Road - This is the major roadway providing circulation within the areas of the Naval
Station north of Nimitz Gate North Road provides two lanes in each travel direction. At several
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EXISTING CONDITIONS

key intersections, ane of the fanes is marked as a lefi- or right-turn lane, thus providing only one
lane for through traftic.

South Avenue - This major four-lane roadway provides access from the Nimitz Gate area 10 the
areas of the Naval Complex west of North Road. No turn lanes are provided on South Avenue at
the key intersections other than at the Nimitz Highway intersection.

Avenue A - This four-lane roadway extends west from North Road to the vicinity of Building 68,
and provides access to Berths B-2/B-3 via Club Road and Avenue C.

Avenue D - This four-lane road extends west of South Avenue and would be used to access
either the Building 68 parking site or Berths B2/3  In the afiernoon period, traffic cones are
placed at the South Avenue mntersection with Avenue D to force all westbound traffic to turn right
onto Avenue D, thus providing continuous flow from Avenue D onto South Avenue for traffic

exiting the base.

Key tntersections - The normal number and use of lanes are indicated in Figure 2-1. However,
spectal traffic operations are provided at several locations during the peak traffic periods to
accommodate the heavy volumes of traffic.

Nimitz Highway at North Road and South Avenue

o During the peak morning arrival period, traffic cones are placed at the intersection to
prohibit the through movements between the North Road and South Avenue
approaches, and the left turn from North Road. This permits nonstop traffic flow from
Nimitz Highway inbound to both North Road and South Avenue, with two lanes
provided for each movement. The right-turn movement from South Avenue to Nimitz
Highway is permitted. During the traffic counts, the coning operation extended from
before 6:00 AM to about 7:10 AM.

o During the peak afternoon departure period, traffic cones are placed at the intersection
to prohibit the through movement from South Avenue to North Road and the left-turn
movement from Nimitz Highway to South Avenue. This permits nonstop traffic flow
from both North Road and South Avenue to Nimitz Highway to exit the base, with
two lanes provided for each of the exiting movements. During the traffic counts, the
coning operation extended from about 3:10 to 4:55 PM.

North Road at Makalapa Road

» The Makalapa Road approach is striped for two left-turn and one right-turn lane.
However, one of the left-turn lanes is blocked by traffic cones throughout the day
other than the morning peak arrival penod when a traffic control officer is present to
direct traffic. At that ime, the traffic cones are removed by the officer and traffic is
allowed to turn left from both left-turn lanes under the officer’s direction.

¢ During the traffic counts, a traffic control officer directed traffic movements at the
intersection between about 6:00 and 7:30 AM to prevent the left-turn movement from
Makalapa Road from stacking back to Kamehameha Highway. With the alternating
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EXISTING CONDITIONS

right-of-way with the all-way STOP sign control, the higher volumes of lefi-turn lane
cannot be accommodated by the single left-turn lane.

e During the traffic counts, a traffic control officer direcied trafic movements at the
intersection between about 3:15 and 4:30 PM to expedite traffic flow.

North Road at Avenue A
e A traffic control officer directs traffic at this intersection between about 6:15 and 7:15
PM and 3:15 and 4:45 PM to expedite traffic movement.

EXISTING TRAFFIC VOLUMES

Existing weekday traffic volumes are available for several area roadways from recent State of
Hawan Department of Transportation (State DOT) 24-hour machine counts. These include the
intersection of Kamehameha Highway with Makalapa Road, made on March 11-12, 1997 and on
Nimitz Highway near Nimitz Gate, made on February 27, 1995 Based on these State DOT
counts, the typical weekday traffic volumes are:

Kamehameha Highway, east of Makalapa Road 24,700 vehicles
Makalapa Road

South of Kamehameha Highway 19,900

North of Kamehameha Highway 16,600
Nimitz Highway, east of Center Dnive 19,800

Wilbur Smith Associates (WSA) conducted special turning movement counts at the key
intersections during the weekday morning and afternoon commute peak peniods. These counts
were made between 6:00 and 8:30 AM and between 3:00 and 6:00 PM on QOctober 1, 1997,

The highest one-hour volumes (peak hour) during these count periods occurred from 6:00 to 7:00
AM and from 3:15 to 4:15 PM. However, the major day work shift for the aircraft carner
personnel is expected to be 7.30 AM to 4:30 PM, which would result in most of the carrier traffic
arnving and departing later than the present peak one-hour commute traffic. Most of the traffic is
expected to occur between 6:30 and 7:30 AM and 4:00 and 5:00 PM. The present traffic
volumes during the carrier peak arrival and departure hours are presented for the key intersections
in Figures 2-2 and 2-3, respectively. The volumes in the 6:30-7.30 AM penod are about 85% of
those for the base moming peak hour , while the volumes in the 4:00-5:00 PM penod are about
75% of those for the base afternoon peak hour.

Nimitz Gate is used by about 50% more peak direction traffic than Makalapa Gate during both
the 6:30-7:30 AM and 4:00-5:00 PM periods. The highest volumes on the base roadways occur
on South Avenue duning the morning period and on North Road during the afterncon penod.
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EXISTING CONDITIONS

EXISTING TRAFFIC CONDITIONS AT KEY INTERSECTIONS

Traffic conditions were analyzed for the morning and afternoon one-hour periods that would
accommodate the highest volumes of future carrer traffic.

Methodology for Analyzing Levels of Service

The Transportation Research Board (TRB), a division of the National Science Foundation, has
developed standardized methods for use in evaluating the effectiveness and quality of service for
roadways and streets Different methodologies are available for analyzing traffic signal-controlled
intersections and other types of roadways

The TRB evatuation methods use a concept known as level-of-service (LOS). This concept
describes facility operations on a letter basts from A to F, which signify excellent to unacceptable
conditions, respectivelv.  The methods generally compare traffic volumes on a facility to the
facility’s theoretical capacity. Capacity is estimated based on the facility’s physical characteristics
(e.g. number and widths of lanes), traffic charactenistics (e.g. types of vehicles), and type of traffic
controls The comparisons are frequently referred to as the volume-to-capacity ratio (V/C). The
methodologies are described in the /994 Highway Capacity Manual (1994 HCM)'.

Signal-Controlled Intersections - Traffic conditions at traffic signal-controlled intersections were
evaluated using the Operations Analysis methodology described in the 1994 HCM. Using this
method, the level-of-service is based on the average delay time per vehicle passing through the
intersection. The delay time, calculated in seconds, is the result of the phasing and timing of the
traffic signal as well as the intersection’s physical layout and the composition of the traffic.
Average delay time and level-of-service are estimated for the entire intersection, for each roadway
approach, and for each traffic movement or lane group. A description of the characteristics and
criteria associated with LOS A through LOS F is provided in Figure 2-4.

The methodology also calculates a ratio of actual or estimated peak hour traffic volumes to the
theoretical capacity of the intersection. This ratio indicates the proportion of available capacity
being used by traffic volumes and where there s unused capacity available for future traffic
increases.  This volume-to-capacity ratio (V/C) reflects the physical characteristics of the
intersection and the traffic characteristics, and is somewhat independent of the efficiency of the
traffic signal phasing/timing.

Unsignalized Intersections - At intersections with STOP sign controls, the level of service was
calculated using the 1994 HCM procedures for intersections with STOP or YIELD signs. In this
methodology, the six levels of service, A through F, are used to describe traffic conditions for
those movements that must yield to other movements:

e Left-turn out of the side street or driveway;
e Through movement from the side street,

1 . .
Highwav Capuacin: Mamal. Specid Repont 209, Transporition Research Board. Tlard Edition. 1994,
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The OPERATIONS LEVEL METHODOLOGY, which is described in the
Transportation Research Boord's Highway Capacity Manuel, defines Level of Service
(LOS) for signolized intersections in terms of delay. Technically, delay is the amount
of time an overage vehicle must waoit ot on intersection before being able to pass
through the intersection. For signalized intersections, the relationship between LOS
ond deloy is based on the averoge stopped delay per vehicle for o fifteen minute
period.

F SERVICE 'A' - Del n
Describes cperations with very low delay, i.e., less thon 5 seconds per vehicle. This
occurs when signal progression is extremely favorable. Most vehicles arrive during
the green phase and are not required to stop ot all.

Corresponding V/C ratios usvally range from 6.00 to 0.60.

LEVEL OF SERVICE ‘B’ - Delay 5.1 10 15,0 seconds

Describes operations with delay in the range of 5 to 15 seconds per vehicle generally
characterized by good signol progression and/or short cycle lengths. More vehicles
are required to stop than for LOS ‘A’ causing higher levels of average delay.

Corresponding V/C ratios usuaily range from 0.61 to 0.70.

L OF SERVICE 'C - Delay 1 ] n
Describes operations with delay in the ronge of 15 10 25 seconds per vehicle.
Occasionally, vehicles may be required to wait more than one red signal phase. The
number of vehicles stopping at this level is significant atthough many still pass through
the intersedion without stopping.

Corresponding V/C ratios usvally range from 0.71 to 0.80.

L OF E'D-D 1
Describes operations with delay in the ronge of 25 of 40 seconds per vehicle. At LOS5
'T¥, the infiuence of congestion becomes more noticeable. Many vehicles stop, and
the proportion of vehicles not stopping declines. The number of vehicies failing to
clear the signal during the first green phose is noticeable.,

Corresponding V/C ratios usvolly range from 0.8 1o 0.90.

L L OF i ‘E - Delay 4

Describes operations with delay in the range of 40 to 60 seconds per vehicle. These
high deloy values generuolly indicate poor signal progression, long cycle lengths ond
high V/C ratios, Vehicles frequentily fail to clear the intersection during the first green
phase.

Corresponding V/C ratios vsuolly range from 0.91 to 1.00.

F SERVI ‘'F - Del l
Describes operotions with delay in excess of 60 seconds per vehicle. This condition
often occurs with oversaturation, i.e., when orrival flow rates exceed the capocity of
the intersection.

Corresponding V/C ratios of over 1.00 are usually associated.

SOURCE: Tronsporigtion Reseorch Boord, “Operations Level Methodology-Swgnolized Intersections”,
Highwaoy Capocity Manuol, Special Report 209, 1985,

P 7NN S
SEZaun
b\ AT/

AN

___E];
¥

LOS ‘A’

L
Emau:a]LET

LOS '

i

ooe OB -

f
{
p

BOE (OB

LOS D’

8 amarngm gt 801

Gl i=lemclem)=0m =] w) = le )

LOS 'F

Figure 2-4
LEVEL OF SERVICE DIAGRAM

WILBUR SMITH ASSOCIATES

LOS-HCY



EXISTING CONDITIONS

e Right-turn out of the side street or driveway; and
e Left-turninto the side street.

Through vehicles on the major streets are not required to yield to other movements at two-way
STOP controlled intersections.

The general indicator of intersection delay is determined by calculating the one-hour capacity for
each key movement, based on the conflicting traffic volumes, and then comparing the number of
vehicles making that maneuver to the calculated capacity. The unused or “reserve” capacity for
the movement is then used to identify a delay time and a level-of-service for that movement.
Unlike analysis  at signalized intersections, an overall intersection level-of-service is not
calculated, but a level-of-service is calculated for each lane group subject to the STOP or YIELD
condition.

The level-of-service critena for unsignalized intersections with STOP or YIELD controls is
defined in Table 2-1

Table 2-1

LEVEL-OF-SERVICE CRITERIA
FOR UNSIGNALIZED INTERSECTIONS
Traffic Impact Study for

Aircraft Carrier Homeporting at Pear! Harbor

LOS Average Stopped Delay {seconds/vehicle)
<50

51-100

10.1 -20.0

20.1 - 300
301 - 450

>45

Source: Highway Copacity Manual, Special Report 209, Transporation Research Board, Chapter
10,1994,

I mOlO|m] >

Intersection Conditions

The traffic conditions at each of the key intersections are summarized in Table 2-2. Since there is
no established methodology for analyzing manually controlled intersections, the traffic conditions
at the North Road intersections with Makalapa Road and Avenue A are presented for the present
STOP sign controls without the effect of the traffic control officer. Conditions are also presented
for these two intersection with traffic signal controls and the existing number of lanes, since this
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EXISTING CONDITIONS

may better reflect conditions with a traffic control officer assigning rights-of-way to each
movement, and since traffic signals are planned for installation at both intersections.

The intersection of Kamehameha Highway with Makalapa Road accommodates the present
morning traffic in the 6:30-7.30 AM period at acceptable overall traffic conditions, with the traffic
approximating 72% of the intersection capacity and conditions at LOS D. Long traffic queues do
form for the northbound left turn into the naval base and on the Radford Drtve approach. These
waiting queues typically do clear during each green phase, with LOS E conditions for these
movements.

With STOP sign control, the analyses indicate that the intersection of Makalapa Road with North
Road would operate at LOS F during both the morning and afternoon analyses hours. During
brief periods when the traffic control officer ceased to manually direct traffic movements, long
queues quickly formed on the Makalapa Road (westbound) approach, with the queue extending
beyond the security gate during the morning. With the manuat traffic control, the intersection was
observed 1o operate with only short queues on each approach.

With the planned mstallavon of traffic signal controls, the North Road-Makalapa Road
intersection would operate at acceptable conditions, with the analvsis hour volumes using about
64% and 55% of the capacity in the moming and afierncon analysis hours, respectively. Overall
conditions would be at LOS C and D in the moming and afternoon analysis hours, respectively.
The estimated conditions with the traffic signal are likely reflective of the actual present
conditions with manuai traffic control.

With STOP sign control, the analyses indicate that the intersection of Makalapa Road with
Avenue A would operate at LOS F during both the morning and aftemoon analyses hours.
During the afternoon period, long queues of vehicles waiting to turn left were observed to form
on Avenue A Installation of traffic signal controls would provide acceptable conditions with the
existing lanes in the morning, but not in the afternoon when the traffic volumes would
approximate the capacity (see Table 2-2). The planned signal project also includes the striping of
a second (double} left-turn Iane on the Avenue A approach. This would provide acceptable
afternoon conditions with the existing traffic volumes equal to 76% of capacity.

The Nimitz Highway intersection with North Road and South Avenue was observed to operate
with minimal disruption during the period when the traffic cones were used to provide continuous
flow to the peak travel direction movements. Near the end of the analyses hours for the carrier,
the traffic cones were removed The analyses of the traffic conditions during the period when the
cones were not in place, as listed in Table 2-2, indicates that the STOP sign controlled movements
would operate at LOS F in the morning period.

Nimitz and Makalapa Gates

Vehicles entering the Nimitz and Makalapa Gates must pass through a security checkpoint.
Under normal conditions, the entering vehicles slow to permit the security guards to view the
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Table 2-2
EXISTING WEEKDAY INTERSECTION CONDITIONS
Traffic Impact Study for Aiveraft Carrier Homeporting at Pearl Harbor
Traffic Morning Avrival Hour Afternoon Departure Hour
Intersection Control Vi€ ADPY LOS VIC ADPV LOS
Katuchameha Hwy/ Signal 0,721 318 D 0.866 44.0 E
Makalapa Rd/Radlord Dr,
North Rd./Makatapa Rd. STOP Sign - . F .- * F
Sigual 0.640 20.6 C 0547 20.3 C
Nosth Rd./Avenue A STOP Sign - * F
Signal 0.586 27.3 D 1.006 55.8 E
Nimitz. Hwy/North Rd./ STOP Sign -- 140.9 F - 11.2 C
South Ave

Nutes:
ViIC
ADPY
LOS
L]

[327250]

]

u

Ratio of traffic volumes to theorctical capacity of intersection for tralTic signals

Average delay per vehicle, in scconds.

i evel-of-Service,
Not calculated.

and sccurity check locations.

Wilbur Smith Associates, October 1997




EXISTING CONDITIONS

base decal affixed to each vehicle. Each guard position/lane can accommodate about 600 vehicles
per hour for this level of security check.® Based on this capacity, the present traffic volumes
entering the Naval Station in the 6:30-7.30 AM period approximates 75% of the capacity at the
Nimitz Gate and 71% of the capacity of the Makalapa Gate.

PUBLIC TRANSPORTATION

The City and County of Honolulu provides TheBus fixed-route service to the Pearl Harbor Naval
Complex, as well as special TheHandi-Van services for those not able to use the fixed-route
service. One urban trunk route and four express routes provide service within the naval base,
with all four of these routes traveling on Avenue A, Club Road past the Building 68 parking site,
and Eighth Street. The routes provide service within two blocks (2,000 feet) of Berths B2/3 Pier
These routes are:

« Route 3 Kaimuki-Pearl Harbor - Route 3 provides service to the naval base from
the urban Honolulu areas east of Pearl Harbor, including the Downtown and airport
areas  The route provides service from Honolulu to the Nimitz Gate seven days a
week from about 500 AM until midnight with service frequencies generally between
10 and 30 minutes. However, service is provided along the portion of the route inside
the naval base only on weekdays and Saturdays during the moming and afternoon
commute pertods. Route 3 provides 6 moming and 3 afternoon bus trips to the Berth
B2/5 area on weekdays, and 3 morning and 2 afternoon trips on Saturdays.

© Route 83A Wahiawa-Mililani Express - This route provides 2 moming and 2
afterncon bus trips during weekday commute hours from the Central Oahu area and
Schofield Barracks to the base.

« Route 86A Kaneohe-Kahaluu Express - This route provides 1 morning and 1
afternoon bus trip during weekday commute hours from the Windward Qahu area to
the base.

= Route 93A Waianae Coast Express - This route provides 1 morning and 1 afternoon
bus 1rip during weekday commute hours from the Waianae section of west Oahu to the
base.

= Route 95 Hawaii Kai Express - This route provides 1 moming and | aftemoon bus
trip durtng weekday commute hours from the southeastern section of Qahu to the
base.

In addition to these routes that provide service into the base, several other TheBus routes provide
service along Kamehameha Highway with transfers possible to Route 3. These routes include:

» Route 20 Waikiki-Peariridge

» Route 47 Waikiki/Honolulu-Waipahu

«» Route 48 Honolulu-Waikele/Ewa Mill

» Route 49 Honolulu-Ewa Beach

s Route 50 Makakilo/Kapolei/Village Park-Honolulu.

2 . . . , -
Tratfic Impact Report. Ford Island Bradge. Pearl Harbor Naval Station. prepared by the Military Tratlic Management
Comuand. Departiment of the Aoy Decembwer 22 14994
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Chapter 3
2005 CONDITIONS WITHOUT CARRIER

The new aircraft carrier would be located at Pearl Harbor Naval Complex by 2005. Year 2005 is
used as the basis of this analysis although the first depot-level maintenance period may not occur
until 2006. Forecast conditions are presented for this 2005 analysis year as a base from which to
identify the incremental effects of the aircraft carrier operations on area traffic.

PLANNED ROADWAY IMPROVEMENTS

The Ford Island Bridee. now under construction. will be open to traffic in the near future. The
bridge is expected 1o affect wafiic circulation in the area, as discussed in the next section.

Improvements are planned for two of the key intersections along North Road within the Pearl
Harbor Naval Complex
e North Road at Makalapa Road
Installation of a traffic signal s planned for this intersection in order to more
effectively use the intersection capacity. The traffic signal would permit the
existing second left turn lane to be used throughout the day instead of only when
there 15 a traffic control officer present to direct traffic. With a traffic signal, the
traffic control officer should no longer be needed during the peak traffic periods.
e North Road at Avenue A
Installation of a traffic signal is planned for this intersection. When the signal is
installed, a second (double) left-turn lane will be added to the Avenue A approach
to increase wntersection capacity. The traffic signal should eliminate the need for a
traffic control officer during peak traffic penods.

Both of these intersection improvements are assumed to be completed by 2005.

TRAFFIC GROWTH WITHOUT THE CARRIER

Traffic volumes within the study area would be affected by several factors:
e General traffic growth in the area
e Opening of the Ford Island Bridge and related changes to uses on Ford Island
o Location of the USS Missouri at Ford {sland as a visitor attraction.

Area Troffic Growth Factors

A growth factor was applied to existing traffic volumes 1o reflect increased travel to/from the
existing land uses in the area, and any increases in through traffic. Two different factors were
used, with a lower one applying to traffic within or entering or exiting the Pearl Harbor Naval
Complex, and a higlver factor for the other traftic movements along Kamehameha Highway.
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2005 CONDITIONS WITHOUT CARRIER

An annual growth factor of 0.5% was used for naval base traffic, including vehicles
entering/exiting the base via Kamehameha Highway. This is the factor used in the previous study
for the Ford Island Bridae '

The growth factor for traffic along Kamehameha Highway was determined from the traffic counts
for the nearest count station for which recent historic count data was availablz, Historic count
data at the Kamehameha Highway-Radford Drive intersection (State DOT count station #5B) was
used as the basis for this growth rate. The most recent data, for the 1995 to 1997 period,
indicates an average annual growth rate of approximately 2.50 percent. The resultant growth
factor was estimated as:

Roadways Average Annual Growth to
Growth Rate 2005
Kamehameha Highwayv 2.5% 21.8%
Traffic entening, exiting, and 0.5% 4 1%
within the navy base

Ford Island Bridge

Access to Ford Island is presently provided by ferries that operate from several landings in the
naval base. The major landing and parking area is at Halawa Landing, located north along
Kamehameha Highway near where the bridge will connect to the highway. Ferry service also
operates from Merry’s Point landing near the intersection of North Road and Avenue A, and from
Hospital Point near Berths B2/3. Most personnel who work on Ford Island currently park near

one of these landings and use the ferry service, thus they are included in the existing traffic counts.

Once the bridge is completed, traffic in the study area will change due to several factors:

e Personnel now dniving to the Merry’s Point and Hospital Point landings will no longer
have to enter through the Makalapa and Nimitz Gates, thus reducing traffic at the key
intersections within the base and, to some extent, along Kamehameha Highway.

e The SEAL operations will be relocated from Ford Island to Pearl City Peninsula, thus
reducing traffic in the area.

e The development of additional housing on Ford Esland would primarily affect commute
period traffic through shifting the approach and departure direction of vehicles
entering and exiting the navy base at Makalapa and Nimitz Gates, and should not
significantly increase the overall traffic volumes. The housing would affect residence
locations of existing personnel, but not increase the number of personnel. The housing
would add some peak-hour trips by dependents, as well as trips dunng off-peak
periods.

! Tramic Inpact Report. Ford Jsland Bridae. prepared by the Milnarne Tratfic Management Command. Department of the Army,
1994 .
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2005 COMNDITIONS WITHOUT CARRIER

The net effect of the bridge on traffic patterns at the study intersections will be complex with both
increases and decreases, but should not result in large changes that would greatly affect traffic
conditions at the key study intersections. Therefore, no adjustments were made to the traffic
volumes for the purpose of this study.

USS Missouri

The USS Missouri is planned for relocation to a berth at Ford Island prior ta 2005. The ship wil
be operated as a companion visitor attraction to the USS Arizona Memorial. The ship will be
accessed via shuttle bus service from the USS Arizona Memorial parking lot north of the study
area. A restaurant may also be developed as part of the operation of the ship.

The USS Missourn ts expected to increase the numbers of persons visiting the area. Most of these
vehicles would travel along Kamehameha Highwayv through the study area. The vear 2003
volumes along Kamehameha Highway were increased to reflect the USS Missouri traffic, based
on the forecasts provided in the traffic impact study conducted for the ship *

Peak Arrival and Departure Hour Traffic Volumes

The estimated traffic volumes at the key intersections in the study area are depicted in Figures 3-1
and 3-2 for the momning peak arrival hour and the afternoon peak departure hour, respectively.

CONDITIONS AT KEY LOCATIONS

Year 2005 traffic conditions without the aircraft carrier are summarized in Table 3-1. The
conditions reflect the intersection modifications planned for the intersections of North Road with
Makalapa Road and Avenue A.

Conditions at the intersection of Kamehameha Highway with Makalapa Road/Radford Drive
would significantly worsen in both peak hours. In the morning period, the forecast volumes
would be well within capacity (80.8%), but the increases would worsen the vehicle delay to LOS
E. The projected traffic volumes would exceed intersection capacity by 5.4% in the afternoon
period, with delays reflective of LOS F conditions,

Within the base, the North Road intersections with Makalapa Road and with Avenue A would
both operate at acceptable levels of service with volumes well below capacity.

The estimated numbers of vehicles entering through the Nimitz and Makalapa Gates during the
6:30-7:.30 AM period would be well within the estimated capacities for those two security
checkpoints. The forecast volumes would approximate 77.3% of the Nimitz Gate capacity and
73.9% of the Makalapa Gate capacity.

2 Traffic Impact Analvsis Report. USS Mizzoun Memorid, prepared b Belt Cotims Havwan, October 1997
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Table 3-1

2005 WEEKDAY INTERSECTION CONDITIONS WITHOUT THE AIRCRAFT CARRIER
Traflic Impact Study - Aiveeaft Carvier Homeporting at Pearl Harbor

Traflic Morning Arrival Hour Alternoon Departuee Hour
Tntersection Control ViC ADPV LOS ViC ADPY LOS
Kinnchameha Huwy/ Existing 0,808 40.2 E 1.054 663 F
Makalapa Rd/Radlord Dr. Lancs
North Rd./Makalapa Rd. PManned 0.667 214 C 0.571 21.2 C
Signal
North Rd./Avenue A Planned
Signals 0.495 206 C 0.798 28.6 D
& Lanes
Ninutz, Hwy/North Rd./ STOP .- 200.8 F --- 12.1 C
South Ave. Sign
Notes:
ViC = Ratio ol traffic volumes to theorctical capacity of interscction for tralfic signals and sccurity check localions.
ADPV = Avcrage delay per vebicle, in sceconds,
LOS = Level-ol-Service.
* = Nol calculated.
1327250] Wilbur Smith Associates; Octeber 1997
| { { { i l { ( |




Chapter 4
2005 CONDITIONS WITH CARRIER

The aircraft carrier could be operating from the Pear] Harbor Naval Complex by 2005. The traffic
assessment reflects conditions during depot-level maintenance phase of the operational cvcle,
during which both the crew and temporary maintenance workers would be working at the ship
each weekday.

DESCRIPTION OF CARRIER OPERATIONS AND ASSUMPTIONS

Ship’s Crew

The traffic assessment reflects a crew size of 3,217 officers and enlisted personnel remaining
assigned to the ship while undergoing the depot-level maintenance. The following inputs and
assumnptions were used in the traffic forecasts:

e Most of the crew 1s assumed to work the day shift, with duty hours extending from
7:30 AM 10 4:30 PM. The crew members on the evening/night shift are assumed to
arrive at 4:30 PM and depart at 7:30 AM.

» Unmaried crew members with a rank of E-5 or below are assumed to live on the
aircraft carrier, while all others are assumned to live in military family housing or within
the residential communities of Oahu. Of the crew, 2,509 will have a rank of E-5 or
less, and 44% of these personnel are expected to be married.

® On a typical day, the crew and other trips related to routine activities on the vessel
are estimated to generate 850 vehicle trips during the moming and afternoon peak
traffic hours, with approximately 91% of these trips inbound to the vessel in the
morning peak hour and outbound in the afternoon peak hour, and the remaining 9% in
the off-peak direction.’

e The directional distribution and routing of trips was based on the present traffic
patterns for the naval base.

Depot-Level Maintenance Workers

The largest number of special maintenance workers expected to work on the vessel at any given

time during the depot-level maintenance period is 1,300. These workers would be quartered

outside the naval base, most likely at hotels and other short-term accommodations. The

assumptions used in the analysis were selected to develop a “worst case” scenario for traffic
impacts. These include:

e The special maintenance personnel are assumed to work weekdays with two work

shifts each day. The shift hours are assumed to coincide with those of the crew, with

the day shift working from 7:30 AM to 4:30 PM, and the second shift working from

! The trip generation was derived from traffic counts at West Coast naval bases. (SAIC. April 28, 1999)
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2005 CONDITIONS WITH CARRIER

4:30 PM until after midnight. One-half of the maintenance specialists are assumed to
work on each shift.

¢ On a typical weekday, all of the personnel are assumed to work at the aircraft carrier.

e The maintenance personnel are assumed to commute to the base via a combination of
rental cars, vans, and special minibus transportation. An average of 2.5 workers per
vehicle was used to estimate the traffic generation.

e The directional distribution and routing of trips w.s based on the present traffic
patterns for the naval base.

VEHICLE TRIP GENERATION

A total of 1,110 vehicle trip ongins or destinations are estimated for the camer dunng the
morning peak hour and 1,370 for the afternoon peak hour on a weekday during the depot-level
maintenance period, based on the preceding assumptions. As listed in the following table.
approximately 77% and 62% of the tnips in the moming and afiemoon peak hours, respectively,
would be made by the ship’s crew and other routine daily activities. The special maintenance
personnel would represent about 25% of the trips in the peak travel direction during each peak
hour.

Time Period & To From
Source of Trips Carrier Carrier Totals
Morning Peak Arrival Hour
Crew, delivenies, etc. 773 77 850
Maintenance Personnel 260 0 260
Totals 1,033 77 1,110
Afternoon Peak Departure Hour
Crew, deliveries, etc. 77 713 830
Maintenance Personnel 260 260 520
Totals 337 1,033 1,370

PEAK ARRIVAL AND DEPARTURE HOUR TRAFFIC VOLUMES

The resultant year 2005 traffic volumes at key intersections during the depot-level maintenance
period are depicted in Figures 4-1 and 4-2 for the peak arrival and departure hours, respectively.

The crew and maintenance personnel would result in large increases in traffic along Nimitz
Highway, Makalapa Road, North Road, and South Avenue in the peak travel direction. As
summanzed in Table 4-1, the carrier traffic would increase peak direction traffic volumes along
these road segments by between 25% and 55%. Without the maintenance personnel, the
increases would approximate 18% to 40%.
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2005 CONDITIONS WITH CARRIER

North of Makalapa Gate, the carrier would increase southbound traffic along Kamehameha
Highway by about 9% and northbound traffic by almost 2% in the momning arrival hour. In the
afternoon, the proportional increases would amount to about 6% northbound and 5%

southbound.

TRAFFIC CONDITIONS AND POTENTIAL MITIGATION

Traffic conditions with the aircraft carrier undergoing special depot-level maintenance at the Pearl
Harbor Naval Complex are summanzed in Table 4-2 for the key intersections on the access
routes into the base. The traffic conditions represent the worst case within the normal two-year
operations cycle for an aircraft carrier.

Criteria Used to 1dentify Mitigation Needs

The impacts of the aircraft carrier on the roadway system are considered to warrant mitigation
for the following types of impacts:

1. The additional traffic generated by the aircraft carrier would result in weekday peak
hour traffic volumes that exceed the planned capacity of a roadway segment or a key
intersection.

2. For an intersection with waffic signal controls, the additional traffic generated by the
aircraft carner would result in an increase of 0.02 or greater in the peak hour volume-
to-capacity ratio of a key intersection that is projected to operate at near-capacity
conditions (0.95 or greater).

For an intersection with STOP sign controls, the additional traffic generated by the
aircraft carrier would worsen peak hour conditions to level of service F.

(W5 ]

Kamehameha Highway Intersection with Makalapa Road/Radford Drive

The aircraft camer traffic would significantly impact conditions at this intersection during the
afternoon peak departure hour when the additional waffic would exacerbate the congested
conditions anticipated without the carrier. With the camrier undergoing depot-level maintenance,
the estimated traffic would exceed the intersection capacity by 17% versus traffic exceeding the
capacity by about 5.4% without the carmer (Chapter 3). Without the maintenance personnel, the
additional traffic associated with the carrier would increase the volume-to-capacity ratio to about
1.14. Traffic delays for all of the scenarios would reflect LOS F conditions. The additional
carrier-related traffic, both with and without the depot-level maintenance traffic, would represent
a significant worsening of conditions in the afternoon peak hour.

In the morning peak ammval hour, the additional traffic would result in total volumes
approximating 89% of capacity. Delays would be at LOS E conditions, similar to those without
the carrier.
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2005 CONDITIONS WITH CARRIER

To improve conditions, the Makalapa Road and Radford Drive approaches could each be
widened by one lane. The additional lane would be used to provide an exclusive left-turn lane,
with left-tums also permitted from one shared through/lefi-turn lane. The additional lanes would
be sufficient to offset the impacts of the carrier traffic during the depot level maintenance period,
with the afternoon peak hour traffic exceeding the intersection capacity by 1.5% and average
delay improved to LOS E. With only the crew-related traffic, the afternoon peak hour traffic
would be equivalent to 99.9% of capacity with the additional lanes.

Although the additional lanes on the Radford Drive and Makalapa Road approaches would
mitigate the impacts of the carner traffic, the intersection would operate at undesirable levels
during the afternoon peak hour. To improve traffic conditions to acceptable levels, the north leg
of Kamehameha Highway could be widened to provide a second (double) left-turn lane for traffic
turning onto Radford Drive. This lane, combined with the additional lanes on the Makalapa and
Radford approaches would improve the volume-to-capacity ratio to 0.932 in the aftemoon peak
hour with the depot-level maintenance traffic.

North Road Intersection with Makalapa Road

This intersection would operate at acceptable conditions with the increase in traffic, based on the
planned installation of a traffic signal at this intersection.

North Road Intersection with Avenue A

The carrier would result in a large increase in the number of vehicles tumning left from Avenue A
during the afternoon departure hour, and a smaller increase in the number of vehicles wrning left
into Avenue A. With the depot-level maintenance traffic, the carrier would increase afternoon
traffic from about 80% of capacity without the carrier, to about 5.2% over the intersection
capacity with the carmer, resulting in a significant impact. Without the maintenance-related
traffic, the crew vehicles would increase the afternoon peak hour traffic volumes to about 90% of
capacity. The intersection would operate at acceptable levels in the morning with the planned
installation of the traffic signal and addition of a second left-turn lane on Avenue A.

The widening of North Road to provide a second (double) left-turn lane for waffic turning from
northbound North Road to Avenue A is the only minor intersection meodification that would
improve conditions. The additional left-turn lane would not fully offset the impacts of the crew
and maintenance traffic, but it would result in acceptable conditions with the peak hour traffic
equivalent to about 90.3% of capacity. With only the increased traffic from the crew, the traffic
would approximate 84.3% of capacity.

Alternatively, if no improvements are made at this intersection, more of the carmer traffic would
be likely to exit the area via Avenue D and South Avenue rather than Avenue A and Makalapa
Gate. This route appears to have sufficient capacity to accommodate the additional number of
vehicles necessary to alleviate the potential problems at Avenue A, even with no improvements
beyond those currently planned for the intersection.
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2005 CONDITIONS WITH CARRIER

Nimitz Highway Intersection with North Road/South Avenue

As described in Chapter 2, this intersection is coned to restrict certain conflicting traffic
movements during the peak entry and exit periods for base traffic. During the traffic surveys, the
traffic cones were removed before the end of the peak hours for the carrier traffic, which are later
than the existing peak hours. The service levels for the restricted movements, which are
permitted during the last 15 to 20 minutes of the carrier peak hours, are projected to worsen with
the addition of the carmner traffic.

With the addition of the aircraft carrier, it would be appropriate to extend the period during
which these movements are restricted to 8:00 AM in the moming and to 5:30 PM in the
afternoon. This would require those vehicles making these movements to use alternative routes
to bypass this intersection. This would affect an estimated 78 and 40 vehicles during the
morning and afternoon periods, respectively.

Nimitz and Makalapa Gates

During the depot-level maintenance period, the estimated traffic during the 6:30-7:30 AM period
may exceed the capacity of the existing security checkpoint at Nimitz Gate by as much as 6%,
with peak hour volumes at Makalapa Gate approximating 93% of the capacity at that security
checkpoint. This would significantly impact conditions at Nimitz Gate, resulting in queuing of
traffic and increased delays for traffic waiting to enter the base through the Nimitz checkpoint.
The potenual transportation management actions described below would reduce impacts at
Nimitz Gate to less than significant levels.

Without the maintenance worker traffic, the increased crew traffic would result in total moming
peak hour volumes approximating 88% of capacity at Makalapa Gate and 99% of capacity at
Nimitz Gate.

Potential Transportation Management Actions

The potential congestion at the security gates and the key intersections could be reduced through
one or more actions to reduce peak traffic demands. These include:
1. Use staggered start and end times for the crew and maintenance workers on the day
shift to disperse the traffic over a longer period of time.
2. Emphasize the use of shuttle buses for transport of maintenance workers between
their housing and the carrier.
Restrict use of cars by maintenance workers to those with 3 or more occupants.

[F3 )
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Table 4-1

ESTIMATED YEAR 2005 TRAFFIC INCREASES WITH AIRCRAFT CARRIER

Roadway Location Direction Morning Arrival Hour Afternoon Departure Hour
Traffic Increase in Percent Traffie Increase in Percent
wio Carrier # of Vehicles Increase wio Carrier # of Vehicles Increase
Kamehameha Hwy Northbound 958 16 1.7 2,007 114 5.7
North of Makalapa Rd Southbound 1,671 155 9.3 1,370 71 5.2
Radford Dr. Eastbound 563 16 2.8 804 186 23.1
East of Kamehameha Hwy. | Westbound 720 165 22.9 719 70 9.7
Makalapa Gate Eastbound 474 36 7.6 953 351 36.8
Westbound 1,331 341 25.6 584 148 25.3
Nimitz Gate Eastbound 356 41 i1.5 1,319 682 517
Westbound 1,856 692 37.3 441 189 42.9
North Rd. Northbound 778 36 4.6 720 351 48.8
South of Makalapa Rd. Southbound 8§72 341 39.1 654 148 22.6
North Rd. Northbound 630 196 3.1 477 189 39.6
North of Nimitz Highway Southbound 285 0 0.0 724 310 42.8
South Ave. Eastbound 310 41 13.2 684 372 544
Southwest of Nimitz Hwy | Westbound 1,465 496 33.9 53 0 0.0
[327250] Wilbur Smith Associates, April 1999
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Table 4-2

2005 WEEKDAY INTERSECTION CONDITIONS WITH THE AIRCRAFT CARRIER
Traffic Impact Study for Aireraft Carrier Homeporting at Peart Harbor

Traffic Morning Arrival Hour Afternoon Departure Hour
Intersection Control ViIC ADPV LOS | V/IC ADPV LOS_|
Kamehameha Hwy/ Existing Lanes 0.891 420 E 1.170 * F
Makalapa Rd/Radford Dr. Add | EB & | WB Lane 0.831 384 D 1.015 56.1 E
Above & Add 2nd 5B Lefi- - 0.932 46.2 E
Turn Lane
North Rd./Makalapa Rd. Planned Signal 0.769 234 C 0.627 214 C
North Rd./Avenue A Planned Signals & Lanes 0.627 18.1 C [.052 * F
Add NB 2nd Left-Turn Lane - 0.903 38.3 D
Nimitz Hwy/North Rd./ STOP Sign 34t7 F --- 242 D
South Ave, _ J
Notes:
VvIC = Ratio of traffic volumes to theoretical capacity of intersection for traffic signals and security check locations.
ADPV = Average delay per vehicle, in seconds.
LOS = Level-of-Service,
$ = Not calculated.

327250 Wilbur Smith Associates; April 1999




2005 CONDITIONS WITH CARRIER

PUBLIC TRANSIT USAGE

Use of TheBus public transit system was based on trip factors developed by the 1993 survey
and study of the system.’ For the Airport area, which includes the Honolulu International
Aarport and Pear] Harbor Naval Complex, that study estimated that the average use of the bus
services for work trips amounted to 0.066 trip ends per employee. Half of these would be trips
1o the area and half would be trips leaving the area. Based on this rate, the estimated number of
work trips on a peak day during the depot-level maintenance period would be as follows:

Crew 212 wmp ends per day
Maintenance Workers _86
Total 298

This would amount to about |30 persons arriving and 20 persons leaving via TheBus in the
mommung peak period. and the reverse number in the afternoon. If spread across the 11 present
morning peak period bus trips. this would average approximately 12 riders per inbound bus and 3
riders per outbound bus. For the 8 afterncon bus trips, this would average 16 persons per
outbound bus and 7 persons per inbound bus.

Field checks indicate that the buses tvpically have 20 to 40 passengers per bus in the peak travel
direction at the perimeter of the base. Thus, there appears to be adequate 10tal bus capacity at
present o accommodate the additional usage. However, individual express bus or Route 3 bus
trips could experience loads exceeding the available seats and require some standees.

2 TheBus Comprehensive Operations Analvsis. prepared for The Honolulu Public Transit Authority by Barton-Aschman
Associates, Inc., August 1993,
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Chapter 5
SUMMARY AND CONCLUSIONS

The U.S. Navy is considering the homeporting of an aircraft cammer at the Pearl Harbor Naval
Complex. The camer would be berthed at B2/3, with parking provided at existing lots and a new
parking structure in the area near the berth. The camer would have a crew of 3,217 personnel.
For six months out of each two-year operating cycle, the carrier would undergo special depot-
level maintenance, with up to 1,300 Mainland specialists temporarily relocated to Oahu for
vartous stages of the maintenance process.

EXISTING CONDITIONS

The key intersections near the Makalapa and Nimitz Gates, which would be used by traffic
1o/from the carrier, presently operate at acceptable conditions. However, this requires special
manual traffic control and/or restriction of traffic movements at the intersections of North Road
with Makalapa Road, Avenue A, and Nimitz Highway within the naval base.

2005 CONDITIONS WITHOUT THE CARRIER

Traffic conditions during the peak arrival and departure hours {for the carrier crew) are expected
to be at acceptable levels for each of the kev intersections with two exceptions:

e The afternoon traffic at the intersection of Kamehameha Highway and Makalapa
Road/Radford Drive 1s projected to exceed capacity by about 5% and result in LOS F
conditions.

e The moming traffic at the Nimitz Highway intersection with North Road/South
Avenue would result in LOS F conditions for two minor movements, both of which
are restricted during the earlier portion of the morning peak traffic period.

2005 CONDITIONS WITH THE CARRIER

The primary analyses is based on the depot-level maintenance period with 3,217 crew and 1.300
additional special maintenance personnel working on the vessel.

During normal weekday operations with the carnier in port, the crew and related activities would
generate a total of about 850 vehicle trips to or from the cammer during both the moming and
afternoon peak hours. During the depot-level maintenance period, the special maintenance
workers would add 260 and 520 vehicle trips during the moming and aftemmoon peak hours,
respectively.

During the special maintenance period, the carrier-related traffic would increase the peak direction
traffic during the moming peak arrival hour, by 37.3% at Nimitz Gate, 25.6% at Makalapa Gate,
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SUMMARY AND CONCLUSIONS

and 9.3% on Kamehameha Highway north of the Makalapa Road intersection. Without the
special maintenance workers, the traffic increases with only the carrier’s crew would approximate
28% at Nimitz Gate, 19% at Makalapa Gate, and 7% on Kamehameha Highway north of the
Makalapa Road intersection. Traffic volumes along North Road, South Avenue, and Avenue A
would experience proportional increases similar to those at Nimitz Gate. Increases during the
afternoon peak hour would be slightly greater than those in the morning.

The traffic increases would have a significant impact on several of the intersections. These
impacts could be miugated through the addition of tum lanes, redirecting traffic, and actions to
encourage nidesharing. The locations and the proposed mutigation measures for the carrier
impacts are as follows:

Kamehameha Highway at Makalapa Road/Radford Drive
The carnier would worsen conditions in the afternoon peak hour when the traffic is
projected to exceed the intersection capacity with or without the camer. The
recommended mrtigation actions to reduce impacts to less than significant levels are:

o Widen the Makalapa Road approach by one lane.

» Widen the Radford Drive approach by one lane.

North Road at Avenue A
With the carrier, traffic during the depot-level maintenance period would exceed the
capacity of this itersection during the aftermoon peak departure hour. The recommended
mitigation actions to reduce impacts to less than significant levels are:
® Add a second (double) left-turn lane to the northbound approach of North
Road.
» Encourage exiting traffic to use Avenue D and South Avenue to exit the naval
base during the afternoon peak period.

Nimitz Highway at North Road/South Avenue
The carrier traffic would extend the duration of the moming and afternoon peak traffic
periods by about 15 to 30 minutes after the existing restrictions are lifted on the
movements that conflict with the predominate entry (morning) and exit (afternoon) along
Nimitz Highway. These movements would be delayed by and disrupt the flow of the
camer traffic to/from the base. However, these impacts would not be significant.
Actions to improve conditions for these movements would include:
o Extend the use of traffic cones to restrict those movements that conflict with
the peak traffic flow until 7:30 AM and until 5:00 PM.

Nimitz Gate
Traffic volumes during the moming arrival peak hour may exceed the capacity of the
secunty checkpoint at this gate during the depot-level maintenance period.
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SUMMARY AND CONCLUSIONS

The significant traffic impacts at Nimitz Gate could be mitigated, and traffic conditions at
the other problem locations could be improved, by the following transportation
management actions:

e Use staggered work shift hours, particularly for those on the day shift.

¢ Emphasize the use of shuttle buses for transport of maintenance workers.

¢ Limit issuance of vehicle passes for maintenance worker access to the base.

The aircraft carrier is estimated to increase public transit use by an estimated 150 passenger trips
1n both the moming and afternoon peak commute periods. The existing bus services should have
sufficient capacity to accommodate this increase.
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SECTION 6.10

HAWAII AIR QUALITY DATA



Table 6.10-1. National and Hawaii Ambient Air Quality Standards

NATIONAL STANDARDS ®
Hawaii
Pollutant Averaging Time Standards ** Primary <4 Secondany <*
Ozone 8-hour - 0.08 ppm Same as primary
(160 pg/m?)
1-hour 0.05 ppm 0.12 ppm Same as primary
(100 ng/m?* (235 pg/m’)
Carbon 8-hour 4.5 ppm 9 ppm —
monoxide {5 mg/m?) (10 mg/ md)
1-hour 9 ppm 35 ppm —
(10 mg/m’) {40 mg/m?)
Nitrogen Annual 0.037 pm 0.053 ppm Same as primary
dioxide (70 pg/m3) (100 ng/m3)
1-hour - — —
Sulfur dioxide Annual 0.03 ppm 0.03 ppm —
(80 ug/m?) (80 ug/m’)
24-hour 0.14 ppm 0.14 ppm —
(365 ng/m?) (365 ng/m?)
3-hour 0.5 ppm — 0.5 ppm
(1,300 pg/m?) (1,300 pg/m?)
PM1o Annual - 50 pg/m? Same as primary
(arithmetric
mear)
Annual - —_— —_
(geometric mean)
24-hour - 150 ug/m? Same as primary
PMzs Annual - 15 pg/md Same as primary
(arithmetic mean)
24-hour - 65 ug/m? Same as primary
Total Suspended Annual 60 - -
Particulate (geometric mean)
Matter (TSP)
Maximum Daily 150 - -
Average
Hydrogen 1-hour 35 ppm - -
Sulfide (H25) (0.05 pg/m?)
Lead Calendar quarter 1.5 ng/m? 1.5pg/m? Same as primary
30-day average — — —

Notes:  (a} Standards, other than for ozone and those based on annual averages, are not to be exceeded more than once a year.
The ozone standard is attained when the expected number of days per calendar year with maximum hourly average
concentrations above the standard is equal to or less than one.

{b) Concentrations are expressed first in units in which they were promulgated. Equivalent units given in parenthesis.

(c) Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health.
Each state must attain the primary standards no later than 3 years after that states implementation plan is approved
by the EPA.

(d) Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated
adverse effects of a pollutant.

{e) Not to be exceeded more than twice in 7 consecutive days.

Pearl Harbor Supplemental Air Quality Information 6.10-1



Volume 6 CVN Homeporting EIS

Table 6.10-2. 1996 DON Air Emissions of Permitted Sources
Pear]l Harbor Area and Ford Island
PEARL HARBOR AREA

Activity PM10 502 cO NO2 VOC
Pearl Harbor Naval Shipyard 0.6 0 0 0 2
Naval Station, Pearl Harbor 21 1.2 0 05 0
Fleet Industrial Supply Center, Pearl Harbor o 0 0 0 148
Public Works Center, Pearl Harbor 0 162.6 0 154 03
Naval Submarine Base, Pear] Harbor 0 0 0 0 02
Total Tons/Year 2.7 163.8 0 159 17.3

FORD ISLAND
Naval Station, Pearl Harbor 0 0.2 03 08 0
Public Works Center, Pear! Harbor 0 09 0 03 0
Total Tons/Year 1] 11 0.3 1.1 0
Notr:  Naval Submarine Base, Pearl Harbor, has since been realigned into Naval Station, Pearl Harbor, and Naval Intermediate
Maintenance Facility, Pear} Harbor.

Source: COMNAVBASE Pearl Harbor (1998).

6.10-2 6.0 PHNSY: Air Quality Supplemental Information



Table 6.10-3. Peak Annual Construction Emissions for Homeporting 1 CVN at PHNSY.

Tons per Year

Year/Construction Activity voc co NOx SOx PM10

Year | e R T &) i
Dredging 405 2957 127.36 14.68 367
Controlled Industrial Facility 0.97 5.49 8.09 0.77 0.46
Annual Total 5.02 35.06 135.45 15.45 413
Vear 2 S R e 2 T B
Controlled Industrial Facility 0.16 0.79 1.51 0.16 0.08
Parking Structure 0.16 0.79 1.51 0.16 0.08
Annual Total 0.32 1.58 _____ 3.02 0.33J 0.16
Peak Year (#1) 5.02 35.06 135.4% I 15.45 I 413

Notes: (1) Dredging emissions based on a total dredging volume of 3,000,000 cubic yards (cy).



Table 6.10-4. Emission Source Data Associated with Hydraulic Dredging and Disposal Activities at Pearl Harbor -

CVN Homeporting.
Construction Activity/ Power | Load # Hourly | FuefUse | + Total Work Totat
Equipment Type Aating (Hp)| Factor | Active | Hp-Hrs | {Gal’Hr) | P: Days Fuel Use
Hydraulic Dredging (1) s
Generator 1.500 2 2,400 122.4 150 440,640
Tender Vessel 400 1 160 80 . 150 2,400
Survey Vessel 100 i 40 20 2 150 600
Runabout Vessel ] 1 24 12 2 150 360
Ocean Digposal {2) e |
Tug Boat 220] os0] 1] 130 es0] 160 158,400

Notes: {1) Based on a dailyAotal dredging rate of 20,000/3,000,000 cy dry, or 32.000/4,806.000 ¢y bulked.
{2) Based on a daily disposal rate of 32,000 cy (bulked), or eight barge loads. Total disposal volume of 4,800,000 cy (bulked). A
round trip distance to the ocean disposal site would be 10 nautical miles and an average speed ol 5 knots.

Table 6.10-5. Emission Factors for Dredging/Disposal Activities at Pearl Harbor - CVN Homeporting.

Fuel Pounds/1000 Gallons (1)
Eguipment Type Type | VOC co NOx 8§02 PM PMI0 | Source
Stationary Engines >800 Hp D 11 110 4248 395 13.6 1331 (1)
Power - Inpoard D 5186 815 380.0 269 240 2301 {2
Power - inboard G 14561 2676.0 101.0 64 16 16 (2)
Tug Boats D 19.0 57.0 419.0 750 90 BB (3)

Noles. {1} AP-42, Table 3.4-1, Vol. [ (EPA 1996)
{2) Development o an Improved Invenlory of Emissions from Pleasure Cralt in Calilorria (ARB 1995)

{3) Lioyd's Register of Shipping, London 1990, 1933, and 1995, From Acwex Env. Com. 1996,

Table 6.10-6. Emissions lor Hydraulic Dredging and Disposal Activities at Pearl Harbor -

CVN Homeporting Project.

Construction Activity/Equipment Type

Tons

co { NOx

s02 | PM

Hydraulic Dredging

Generaltor 24 936 2.8
Tender Vessel 01 (13 0.0
Survey Vessel 00 01 0.0
Runabout Vessel 120] oo 0.0
Ocean Disposal 5 :
Tugboat 15 45 332 59 07 07
Total Emissions - Tons 4.1 2.6 1274 147 a7 37




Table 6.10-7. ADT Composite Fleet Mix MOBILE 5 VOC Emission Factors

5 MPH 25 MPH 55 MPH Composite
Year Winter | Summer I % Time | Winter | Summer | % Time |Winter| Summer | % Time Winter
2005 | 569] 626] 005 168] 181 030] 100] 1.08] 065] 1.50
Tabie 6.10-8. ADT Composite Fleet Mix MOBILE 5 CO Emission Factors
5 MPH 25 MPH 55 MPH Composite
Year Winter | Summer | % Time | Winter | Summer | % Time |Winter| Summer | % Time Winter
2005 [ s122] 182 o005] 1577 1577  030f 75| 751] 065] 1219
Table 6.10-9. ADT Composite Fleet Mix MOBILE 5 NOx Emission Factors
5 MPH 25 MPH 55 MPH Composite
Year Winter | Summer I % Time | Winter | Summer | % Time |Winter| Summer | % Time Winter
2005 | 2631 263) 005 202 202] o030] 25| 259 065 242
Table 6.10-10. Worst-Case Vehicle Miles Travelled for the Pearl Harbor +1 CVN Allernative.
Week-day | Week-end Annual Miles/ | Total Annual
Project Source ADT ADT(1) ADT (2) Tnp Miles
CVN Berthed 4,530 906 801,810 15.0 12,027,150
PIA Workers (3) 1,920 0 249,600 150 3,744,000
CVN Crew Dependents (4) 11,050 11,050 4,033,250 30 12,099,750
Onbase Motorpool Mileage (5) NA NA NA NA 150,000

{1) Week-end ADT assumed to be 20 perceni of week-day estimates.
(2) Maximum annual berthing of 229 days for a CVN would occur in association with a PIA cycle.
(3) PIA worker commutes would occur for 6 months of a worst-case year.
(4) CVN crew dependent trips would occur off-base.

{5} {USN Public Works, NAVSTA Everett 1998).

Table 6.10-11. Worst-Case Annual Vehicle Emissions for the Pearl Harbor +1 CVN Alternative.

Pounds per Year
Project Scenario/Year voc CO |  NOx
+1 CVN/2005 92,614 754,122 149,423
Tons per Year 46.3 3771 74.7




Table 6.10-12. Operationat Emissions for One CVN at Pearl Harbor Naval Shipyard,

1 CVN Emissions (Pounds per Year) TOTAL TOTAL
Vessel Abr NG | EmGens | Janitorial | Misc. [ Paints& | Parts | Propane | Fuel EMISSIONS JPHSY+FSC

Power Plant| Blasting | OWPF{ Boifers | Onboard | Supplies | VOC | Solvenis | Cleaner | Equip. | Tanks | GSE | Vehicles LbfYr Tonf¥r (Toni¥r)
NOX 16,320 4 244 149423 165,991 810 83.02
50X 1,080 0 16 1,096 05 0.55
Cco 3540 1 53 754,122 757,716 3789 378.86
PM 5 1,160 0 15 1,235 2415 12 1.21
voC 127 660 141 1,264 5,282 0] 5021 23 92,614 106,412 532 55.97
Notes; (1) Emissions based on Table 5.10-2, Volume 5.

{2) Vehicular emissions from Table 6.10-5, Voume 6, section 6.10.
Table 6,10-13, Emissions from Operation of + # CVN at FSC Equivalent at Pearl Harbor Naval Shipyard.
1CVN Emissions (Pounds per Year) TOTAL
Abr NG Janitorial | Misc. | Paints & | Parls | Propane | Fuel EMISSIONS
Blasting | OWPF | Boiters Supplies | VOC | Solvents | Cleaner | Equip | Tanks LbfYr  |Tonf¥r

NOx 49 49 0.02
SOx 0 0 0.00
co 10 10 0.01
PM 6 6 0.00
vOC 3 474 496 4,549 5,522 276

\ ( | { l { ( A 4 v { { 1 { { (
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TABLE LA

NUMBER OF TIMES FEDERAL AND STATE AIR QUALITY STANDARDS EXCEEDED
(January 1991 to December 1993) o

Dept. of Pearl West Beach,
Health, city, Liltha, Waimanalo, wWatkiki, Makaiwa, Oahu Kepolet,
Oshu Dahu Qehu Nahu Oohy Oshuy Qahu
HOM
(1-hour standard)
1. Ho. of samples 962 . - - 1056 - B80S 71
2, Federal standsrd exceeded 0 - . - 0 . 0 0
3. Stote stondard exceeded 2 - - - 0 . 2 0
RTICULATE M
{24-hour standard)
1. No. of samples 94 - 149 - . . . .
2. Federal standard exceeded 0 - 0 - . . - -
. 3. State standard exceeded 0 - 0 - -
=9

SULFUR ON]DES
(26-hour standard) -
1. No. of samples 404 - - - . 940 825 700
2. Federsl standerd exceeded 0 - - - - 0 0 0
3. State standerd exceeded 0 . - . - o 0 0
NITROGEM DIOXIDE*
(24+-hour standard)
1. Ko. of samples . - - - . - 215 15
2. Federal standard exceeded - . - . - . 0 0
3. State stondard exceeded - . - . - . . .
(24-hour standard)
1. Ko. of gamples 51 147 131 142 . - 1318 141
2. Federal standard exceeded 0 0 0 0 . - 0 1
LEAD
(24-hour standard)
1. No. of samples 145 - 148 - . . . }
2. Federal standard exceeded 0 - 0 - . . . .
3. State standsrd exceed 1] - 0 . R R . .

#4,0.5. for Witrogen Dioxide 1s 70 ug/m’ (annual mean, srithmetic).




Sl

NUMBER OF TIMES FEDERAL AND STATE AIR QUALITY STANDARDS EXCEEDED

TABLE II.B

’

(January 1991 to December 1993)

Oahu

Send tsland,

Lihue, Kauaf{

Lahaina, Mauf

Kihel, Mauf’

CARDON MONOX|DE
(1-hour standard)

1. Ho, of samples
2. Federsl standard exceeded
3. State standard exceeded

BARTICULATE MATTER

(24~-hour stenderd)

1. No. of semples

2. Federal etandard exceeded
3. Stete standard exceeded

SULFUR OX|DES

(24 -hour stoenderd)

1. No. of vamples

2. Federal standard exceeded
3. Stete standerd exceeded

QJONE

(1-hour standard}

1. No. of somples

2. federal standard exceeded
3. State standard exceeded

(24-hour stendard}
1. No. of samples
2. Federsl standard exceeded

LEAD

(24-hour standard)

1. No. of samples

2. Federal standard exceeded

3, Stete standard exceed
e — — _———

900
16

129
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SECTION 6.13
PEARL HARBOR HISTORIC INVENTORY

Source: Historic Preservation Plan (Feb 1978). U.S. Naval Base Pearl Harbor
(DON NAVFACENGCOM)
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02-Jul-00 page 1
PEARL, HAREOR HISTORIC INVENTORY
KAVAL SHIPYARD
CATEGCRY )

FACILITY CONSTR. ACT. CURRENT ORIG.  SHPO PROJ PROJ  LTRT0 LTR TC  FACILITY  PHOTOS  LTR 70 RENARKS

X0, DATE USE CAT  RECAT RO.  ACTIOR  SHPO ACKF STATUS TAKEN KPS
] 1813 SEYD  WULT b B/11/8) AONIR BLDG
2 181} SHYD TKNG FAC 1 ELEC (AUTO) SHOP (ACHP 3/3)/80)
3 1911 SED DEMOLISHED ELEC SHOF (ACHP 3/3)/80)
g 1913 SHYD  WALT FOUXDRY
1 1916 SRYD  SAME WIODWORKIRG SROF
12 1916  SHYD  WOODWRKG BOAT SHoP
14 1916 SETD  SANE FATTERE SHOP
155 1041 SEYD MULT SHIPFITTING/WELDING SHOP
167 1947 SBTD MOLY SUFPLY
L 1943 SEYD MULT T 12/30/60 ELECTROKIC WEAPORS SHOP
215 1943 SEYD  WULT 212430780 . OUTSIDE WACRIKE SHOP
110 1042 SEYD  FODXDRY 2 12730780 ' CRUSEER/PULVERIZER
1307 1935 SEYD , DENOLISHED RAYNERHEAD CRAKE (ACHP 2/8/7¢)
s 1943 SHYD DEFERRED VARTNE RAILWAY 3 (12/11/81)
e 1816 SHYD SAME 1 1/11/8) URY DOCK 1 ¥}




02-Ju)-80 page 2

FEARL HAREOR HISTORIC IRVEXTORY
KAYAL SHIPYARD

CATECORT 2

FACILITY COMSTR. ACT. CURRENT ORIG.  SHPO PROJ PROS  LTRTO LTRTO  FACILITY  PROTOS  LTR TG REMARKS
R0, DATE USE CAT  RECAT R0, ACTION  SHPO ACEP STATUS TAXER KPS
66 1023 SHYD  WHSE DEFERRED STORAGE {12/30/80)
69 1923 SHYD MULT DEFERRED STORAGE (12/30/80)
T 1024 SRYD  MULT DEFERRED STORAGE (12/30/80)

118 1942 SHYD  PLNQ OFFC DENOLISHED BLDG. ) BOMB SKELTER (ACKP 7/25/79)
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PEARL HARBOR HISTGRIC INVENTORY
FAVAL SPIPYARD
CATIGORY 3

FACILITY CONSTR. ACT. CURRERT ORIG.  SHPO PRGS PROS LTR 70 LTRTO  FACILITY  PHOTOS  LTR TO  REMARKS

0. PATE BSE CAT  RECAT k0. MTIOR  SHPO ACEP- STATUS TAKER KPS
114 138  SHYD STORAGE
140-1404 1938 SHYD SAME 7 1076780 ¥ED CLIKIC/SAFETY OFFICE
1554 1944 SEYD  SHOPS STORAGE
I8 1941  SHYD WULT 12730780 BLDG 1 ANKEXES [DEMOLISE ACEF 7/25/7%)
I¢ 194} SRYD WWLT 2 130/80 " BLDG ! ARNEXES
1D 104)  SEYD  KULT 2 12730/80 BLDG ) ANNEXES [DEMOLISE ACHP 7/25/79)
1E 1941 SHYD MOLT 2 12730780 /90 BLDG | ANNEXES
IF 1941  SEYD MULT 2 12730780 BLDG | ANMEXES
16 1941 SEYD MOLT 2 12/30/80 ) BLDG | AMNEXES
1R 1841 SHYD MULT 2 12/30/80 BLDG | ANKEXES
24 1942 SHEYD STORAGE
A 1836  SHYD  ADNIX OFF ADVIN STGE
3A 1941 SEYD PIPE SEOP 2 12/30/80 ' ELEC SHOP ANNEX (ACHF 3/13780)
B 1843 SHYD  SHIPS FRC ELECTRIC SHOP
13 1941 SRYD CODE 3480 2 10/6/B0 SHEET METAL SHOF
5A 1604}  SRYD SME 2 12130/80 GALVAXIZING SHOP
A 1643 SEYD MOLT POST OFFICE
514 104]  SEYD MILT 118l INSIDE MACK SHOP
678 - 1842 SHYD  MACH SHOP AUNIR BLDO
191794 1925 SKYD VACAX?
BYTA 1942 SHYD MAIKT STGE
B2A 1043 SEYD  SAME DIVIXS LOCKER
b} 1627  SHYD  SAME REPAIR WEARF
B3 1936 SEYD SAME - REPAIR PIER/WRARF
B4 1636  SRYD SME REFAIR PIER/WEARF
BS 1936 SHYD SAKE REPAIR PTFP/WHARF
b6 1936 SEYD SANE REPAIR . .cn/WHARF
B7 1936 SAYD SAME REPAIR PIER/WAARF
L 1936 SHTD SAME REPAIR PIER/WEARF
B9 1036 SEYD  SAME REPME FIER/WRKRF
Bto 1936 SEYD  SAME EEPAIR PIER/WHARF

i { | 4 1 | { i 4 \ { { \ { { ( {
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PEARL HARBOX RISTORIC INVENTORY
RAVEL ERIPYARD

CATEGORT 3
FACILITY  CONSTR. ACT. CURRENT ORIG.  SHEPO PROJ PROJ  LTRTO LTR 70  FACILITY  PHOTOS  LTR TG  REWARKS
K0, DATE USE CAT  RECAT Iy, ACTIOR  SHPO ACHP- STATUS TAXER NPS
Bl 1936 SRTD SAME REPAIR F1ER/WRARF
B12 1036 SHYD SAME REPAIR PIER/WBARF
B3 1036 SETD SAE KEPAIR PIER/WHARF
Bl4 1938 SHYD SAME REPAIR PIER/WHARF
B15 1936 SETD SAME P-441%  TICROVE 1/80 D 5/18/90 REPAIK PIER/WEARF
Bl§ 1936 SHYD SAMVE P-4418  1WFROVE 1/80 B 5/18/90 REPAIR PIER/WRARF
B17 1936 SEYD SME P-441F  DCRVE 1/90 D 5/18/90 FREPAIR PIER/WHARF
B18 1936 SHYD SAME P-441R  I¥PROVE 1/90 D §/18/90 BREPAIR PIER/WHARF
Bl9 1036 SHYD SAME EEFAIR PIER/WEARF
820 1936 SEYD  SAME REPAIR PIER/WEARF
)| 1036 SHTD  SAME REPAIR PIER/WAARF
B22 1037 SHYD REFEIR WHARF
en 1944 SHYD  SAME REFAIE WHERR
HL 1944 SHYD SAE REPLIR WRARY
-1 1944 SEYD SAKE REPAIR FIER
0b-2 1944  SHYD SAME EEPAIR PIER
G-4 1044 SEYD SAMZ FZFRIE WOARY
ki-X2 1946  SHYD  SAME EEPALR WEARF
g-1- 1915 SBYD REFAIR WHARF
0-2 1944 SHYD  SAME REEALR WHARY
31058 1947 SYD KT FUEL TRRR
51133 1942 SHYD  FALLOUT § BOVZ SHELTER 112
51134 1042 SHYD BOK: SHELTER +12
51135 1942 SHYD - BOME SHELTEE ¢]2
81161 1944  SHYD SAE WELDIRG SLAE
517 1919 SHYD  WULT 1 12/30/80 DRY DOCK | PUMPHOUSE 11
5780 1942 SEID SMMZ IS VIR DRYIOCK 2 x2
$781 1942 SHYD SAKE 1 12/11/81 DRYDOCK 3
§782 1043 SHYD SAME 1 12741481 DEY DOCK 4 4
5786 1950  SHYD  SAKE FUYPEOUSE

T 1044 SHYD  SMME FIEE DEFT STEE
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PEARL RARBOK HISTORIC INVEKTORY
KAYAL SHIPYARD

CATEGORY ]

FACILITY CONSTR. ACT. CURRENT ORIG.  SHPO PROJ PROJ LTRTO LTRTO  FACILITY  PHOTOS  LTR TO  RENARKS

R0, DATE USE CAT  RECAT NO.  ACTION  SHPO ACHP STATUS TAKER KPS
T15-T154 1943  SRTD  STGE SUB, SALVAGE GEAR
7 1644 SHYD STORE HOUSE
Ti4 1944 SHEYD  SHOP STORAGE &7
§ 1913 SHYD  SAME b 12430780 SHIPFITTING & BOILER SHOP
5 1813 SHYD SAME 1 12/36/80 F%4-86  ROOF REP PEKIIRG FORGE & PROPELLER SHOP
8 1613 SEYD  MULT 12430780 ELEC POWER PLART
2 1925 SHD LT STORAGE
| 1917 SHYD WL 1 12/30/80 ) PAIRT SHOP
13 1617 SHID  SAME 1 12/30/80 PIFEFITTING SHOPS
15 1916  SHYD SAME T 12730780 SHOP STORE
18 1916 SHTD  SAKE STORAGE
19 1018 SHYD SAME LATRINE
| 1919 SHYD STORAGE
by 1918 SETD STORAGE & GARAGE 16
7 1919 SEYD PALRT/OIL 2 12/30/80 KUKITIONS
8 1816 SRYD STORAGE (ELEC SEOP)
1 1018 SHTT  SANE SECUEITY & LINIXG RMS
kX 1616 SHYD SaME LATKIRE
39 1643  SBYD GEN WHSE ¢ jU/30/80 EUFPLY
H 104 SEYD  REACTOR ADNIY ELDO
58 1043 SHYD W0LT 2 12730/80 TRARS, REPAIR SROF
64 1623 SHYD MUY T los/el STORAGT & SURYLY
61 1926  SHYD  NULT boo12/36/80 INSIDE/OUTSTEE WACE SEOP
68 1923 SHYD  MULT 1 12/30/80 CENTRAL TOOL SHOP
V! 1924 SRYD  WLT 1 12730780 SEEET METAL SHOP
4 1923 SHYD SAME LATRINE
0 1025  SEYD WLT FLAK STOREHGUSE
9 1926 SHYD SAME 2 12/30/80 WELDIKG SCHOOL
9 1643  SEYD  GEN WHSE STORAGE #7
128 1923  SHYD STORAGE

129 1633 SKYD  SRORS 2 1230/80 STORAGE
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CATEGORY 3

FACILITY

X0,

COKSTR.

DATE

CURRERT
USE

ORIG.
car

SHFO
RECAT

PEARL HARBOR HISTORIC INVENTORY
NAVAL SRiPYARD

PROJ PROJ
NO.  ACTION

LTR TO
SHPO

LTR T0
ACHP

FACILITY
STATUS

PHOTOS
TEKER

LTR T0
KPS

REWARKS

........................................................................................................................................................................

SAME
SAKE
SAME
SAME

LT
MULT
RIOGTXG

SAKE
LT
KT
OFFICE
SAVE
MLT
SANE
STOE

OFFICE
¥ILT

SIVE
SEIPS FHC
STGE

B3 3 B RS

12/30/80
10/6/80

12730780
12/30/80

12730780

8/21/80

12/30/80

12/30/80
12130780

LATRIKES 49

LATRIKES #9
RIGGING GEAR STORERODSE
HEAD OR LATRIRE
STOBAGE & GARAGE b
LUMEER MILL
RIGFER'S & LABORERS SEOP
STORAGE 5
STORAGE »5
GER WESE
GEN WHSE
CAFETERIA
DRYDOCY 2 22

LATRIXE
STORAGE REPAIK HOUSE
QUALITY ASSURANCE OFFICE
FIRE STATION
ISPENSARY
LATRIRE 10
CAFETERIA 210
RADIATION HEALTH LAB
YARINE RAILWAY ]
FOUXDRY STORAGE BLUG
FIPE SHOP ANNEX

DEY DOCK YAINTENERCE
WELDING ANALYSIS SHOP (FORMER CAT 2 SEPO 10/6
M-RLY LAB

NN
K¥10 OFFICE

AOMTE 2TCE

SHOP STORES
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PEARL HARBOR HISTORIC INVENTORY
RAVAL SEIPYARD

CATEGORY 3
FACILITY CONSTR. ACT. CURRENT  OQRIG. SERO PROJ PROJ LTR TO LTR TO FACILITY PHOTOS LTR TO  RENARKS
RO DATE UsE CAT RECAT 8. ACTION SHPO ACRP STATUS TAXEN KPS
387 1841  SBEYD SAME LATRINE
380 1946 SRYD SME 2 10/6/80 SHIFYARD REPAIR SROP
391 1942  SEYD SAME WELDIRG TRAINING
192 1042 SHYD  SAME : WELDING TRAIXING
363 1945  SEYD  NULT 2 12/30/80 WAREROUSE
39¢ 1045  SHYD  wULT 2 12730/80 WAREROUSE & BATTERY SHOP
306 143 SAYD SME b 19130780 DRY DOCK 4 14
309 1943 SHYD SANE 1 12/30/80 " DRY DOCK 4 »4
536 1042  SEYD FLAY STOREROUSE
823 1845 SHYD RIGGING CHAIK FALL TEST/REPAIR
824 1046 SPYD . STORAGE v])
825 SHYD ' STORAGE 13
226 SEYD STORAGE
1235 1946 SHYD SAME 1 12/30/80 BRIDGE CRANT wWaY
$ 1 { 1 I {
i I ) ( | { { i ! ! !
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CATECORY 4

FACILITY
X0,

........................................................................................................................................................................

CONSTR.
DATE

ACT.

CURRENT
USE

FARKIRG

FALLODT §

OXY STGE
SME
SAVE

OR1G.
Cat

SHPO
RECAT

PEARL HARBOR HISTORIC INVENTORY
KAVAL SHIPYARD

PROJ PROJ
k0. ACTIOR

LTR TO
SHPO

LTR TO
ACHP -

FACILITY
STATUS

FHOTOS
TAKEN

LTR TO
¥PS

REMARKS

BIKE SHELTER

BON3 SRELTER

BOKB SEELTER

TAKK

TAKK

TARK

TARY

TANK

BOMZ SRELTEK & GARAGE
BONB SEELTER

BOMB SHELTER

BOMS SHELTER

BOM3 SRELTER

BOMB SRELTER

BONB SEELTER

BO¥E SHELTER

BOND SEELTER

BONz SEELTER

OLD GUALITY ASSURANCE
FLAY, STOREROUSE
STORAGE

PUME BOUSE DRYDOCK ¢3
TEANSDUCER PIT

-
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.........................................................................................................................................................

CATEGOEY §

FACILITY  CONSTR.
¥0. DATE
B2 1866
oA 1953
175 198%
116 1457
1233 1060
1234 1860
1254 1061
1214 1663
1201 1084
1302 1965
1360 1970
1361 1670
1365 1870
1372 1669
1373 1069
131 1960
1375 1868
1384 1972
1409 1971
ui 1873
1419 1973
1420 1076
121 1675

ACT.

PEARL HARBOR RISTORIC INVENTORY
KAVAL SRIPYARD

CURKENT  ORIG.
UsE CAT

SHPO PROJ
RECAT 0.

FROJ
ACTI0N

LTR 10
SHPO

LTR TO
ACRP

FACILITY
STATES

PROTO3
THKER

LTR TO
KPS

SKE
NUCLR REP
SAME
SAME
SAVE

SAME
SAME

SAE
SANE
SAYE
SME
SAKE
SAME

SEME
SAVE
SAKE
WASTE PLT

SAVE
SANE

REWARKS

REFALR WEARF

BADAR ANTEKNA REPAIR
BUS STOP

PASSENGER PLATFORM
TRAXSDUCER TEST SITE
TRANSDUCER TEST SITE
CAEPORT

KUCLEAR WASTE FaC
QUTBOUSE

SKACK BAR

PAINT SHOF

SAND BLAST
TRENSDUCER TAKR
DISTILLED WATER TANK
BATTERY WASHROUSE
ELECTROLYTER WATER TAKK
ACID TOPPING TAKK
KICLEAR WASTE FAC
KUCLEAR WASTE FiC
LATRINE

SRACK BAR

SAKD BLAST

SKECK SHOP




