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SECTION 2 

SUMMARY OF NEW FACILITIES REQUIRED AT PHNSY 



1 APPENDIX 2 

2 SUMMARY OF NEW FACILITIES REQUIRED AT PEARL HARBOR 

3 Piers B2/3 

4 Equipment/Supporting Items 

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

7 Drydock#4 

8 Electrical upgrades, telephone lines. 

9 Utility Upgrades 

10 Shore Power 

11 New substation, install permanent 11.5/4.16 kV substation at B-2/3 area including two primary 
12 (11.5 kV) circuits, underground duct lines and manholes 

13 Steam 

14 Upgrades to existing steam distribution lines 

15 Sanitary Sewer 

16 Upgrades to existing utility 

17 Telephone 

18 Install 100-line trunk cable 

19 Operational Support Area 

20 Parking 

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

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

26 LaydownArea 

27 Buildings 92, 391, 292, 1577, 1445, and 1683 would be demolished and the area repaved for 
28 laydown space.    Building functions would be relocated as part of the shipyard's internal 
29 consolidation program. 
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1 CIA Fence 

2 The current CIA fence will be relocated as part of the shipyard's internal consolidation 
3 program.   The realignment will allow entry and exit of ship's personnel without traversing 
4 designated CIA boundaries. 

5 Warehouse Space 

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

8 Controlled Industrial Facility (CIF) 

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

2.0. SURVEY TEAM 

The survey team was headed by Dr. Steven Dollar of Marine Research Consultants. Dr. 
Dollar was responsible for planning of all 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 QUAUTY 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 I). 

3.1.2. MONITORING CONSTITUENTS 

Chemical composition of marine waters in Pearl Harbor was evaluated by analysis of all 
constituents specified by State of Hawaii, Department of Health water quality standards 
for embayments (Chapter 11-54-06): total nitrogen (TN), nitrate + nitrite nitrogen 
(N03" + N02*), ammonium (NH4

+), total phosphorus (TP), turbidity, chlorophyll a, 
dissolved oxygen, temperature, and pH. Several additional constituents were also 
measured to characterize water quality: orthophosphate phosphorus (P04"3), 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 a 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 I 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, a 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 I-liter 
polyethylene bottles and stored on ice until return to the laboratory. In-situ field 
measurements included dissolved oxygen and water temperature using a YSI Model 58 
field meter with precision of 0.01 milligrams per liter (mg/l) and O.I°C., respectively. 
Measurements for pH were determined in the field with a Hahn Instruments Model 
9025 millivolt meter with a precision of 0.01 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. 

Aircraft Carrier Homeporting PAGE 2 
Marine Environmental Assessment 



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 II 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 1968). 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 %o. Chi a 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 100% 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 Chi a 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 laboratory 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 (I) 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 results. If the variation of field blanks 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 I and 2 show results of all water chemistry analyses for samples collected in 
Pearl Harbor on September 16, 1997, While Tables 3 and 4 show similar results 
collected on October 9, 1997. For applicable constituents, Tables I and 3 show 
concentrations of nutrients in micromolar units (pM), while Tables 2 and 4 show the 
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same data in units of micrograms per liter (pg/L). Also shown in Tables 1-4 are the 
concentrations of State of Hawaii Department of Health water quality criteria for the 
Pearl Harbor estuary. Figures 2-13 show bar graphs of water quality constituents 
measured at the 10 sampling stations on September 16, 1997, while figures 17-28 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 I 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 Pearl 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 (N03*. PO43", NH4
+) show 

distinctly different patterns. During the September sampling, the concentrations of 
N03' 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). In all 
cases, concentrations of N03* 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 N03* in surface samples (Fjgure 19). 
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Concentrations of PO,,3" (Figure 5) and NH4
+ (Figure 6) in September also showed 

slight vertical gradients with lowest concentrations irt surface waters, and highest near 
the bottom. These gradients were small compared to those of N03". In addition, the 
concentrations of P04

3" and NH4
+ were greater than measured for N03". In most 

marine environments in Hawaii, the concentrations of N03" are generally higher than 
either PQ,3"  or NH4

+. The relative decrease in the concentration of N03' 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 
PO43"  (Figure 20) or NH4

+ (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 11 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 Ortober 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 Chi 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 Chi a 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 NH4

+, all replicates are in close agreement 
Concentrations of NH4

+ 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 14-16 show vertical profiles of salinity, temperature and turbidity at the 10 
sampling stations during the September survey, while Figures 29-31 show similar 
profiles in October. Profiles are shown in three groupings; Stations I -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 general 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 1-2 m of Stations 1-3, at a 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 turbidity 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 I 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 a 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 I 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 N03' 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 rainfall 
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. Should the survey 
be repeated following a period of heavy rainfall, it is likely that patterns of water 
chemistry, and the relationship with DOH criteria would have been substantially 
different 

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 I 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 (15 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 fieidwork, 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; Griggand 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 offish 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. 

4.2. RESULTS 

4.2.1 Benthic Photo-transects 

At all 10 survey stations, the overall physical composition of the channel floor was 
similar, consisting of very fine silt and mud perforated with numerous holes from 
burrowing organisms (Figure 17). 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 art 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 1-9. 

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, 
s.d =10.0), which equates to an average of 72 burrows ml 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 Hiatella hawaiiensisr, and 
undoubtedly other mollusc species in this habitat. Swimming crabs include 
Podophthalmus vigil, Portunus sanguinolentus, Scylla serrata, and Thalamita crenata. 
Burrowing ghost shrimps (Ca/finassa sp.), and mantis shrimps {Squilla sp. and 
Lysiosquilla maculata) are also occasionally encountered in this habitat In general, the 
larger crustaceans (crabs and Lysiosquilla) 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 {Asterropteryx semipunctatus), 
and the goby, (Psilogobius main/and/)wh\ch lives as a commensal with the alpheid 
shrimp, Alpheus mackayi. (Bishop Museum 1977; 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 
I (replicate nos. I, 2, 3), 3 (replicate nos. 7, 8, 9), 4 (replicate nos. 10, II, 12), and 5 
(replicate nos. 13, 14, 15) 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 land. 

Table 5 shows results of infaunal analyses. The abundance of live-collected macrofauna 
retained on the 1.0 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, II, 12, 14, 18, 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 13 replicates had one taxon present. The overall 
grand mean number of taxa per sample is I.I, 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. I, 3, 10, 
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 Capitelk 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 Pearl 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. 

While 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 resulting from construction would also not be of a 
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.   It 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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PEARL HARBOR 

FIGURE I  Map of Pearl Harbor showing locations of marine 
o   6001200     2400     environmenta| sampling stations for CVN Homeport Analysis 
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FIGURE 2.    Measurements of salinity (in parts per thousand) 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 3. Measurements of silicate 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 4.    Measurements of nitrate 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. Absence of 
data bar indicates sample was below detection limit. For station location, see Figure 1. 
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FIGURE 5.    Measurements of phosphate 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 6.    Measurements of ammonium 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 7. Measurements of dissolved organic nitrogen 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 8.    Measurements of dissolved organic 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 9 Measurements of total nitrogen 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 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 11. 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 September 16f 

1997. For station location, see Figure 1. 
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FIGURE 12. Measurements of turbidity 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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FIGURE 14. Continuous vertical profiles (in parts per thousand) of salinity at 9 stations 
in the vicinity of the Aircraft Carrier Homeporting project collected on 
September 16,1997. Data for Station 9 not available. For station locations, 
see Figure 1. 
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FIGURE 15 Continuous vertical profiles of temperature at 10 stations in the vicinity of 
the Aircraft Carrier Homeporting project collected on September 16,1997. 
For station locations, see Figure 1. 
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FIGURE 16. Continuous vertical profiles of turbidity at 10 stations in the vicinity of 
the Aircraft Carrier Homeporting project collected on September 16,1997. 
Note x-axis scale change for Stations 4-7. For station locations, 
see Figure 1. 
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FIGURE 17. Measurements of salinity (in parts per thousand) 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. For station location, see Figure 1. 
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FIGURE 18. Measurements of silicate 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. For station 
location, see Figure 1. 
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FIGURE 19. Measurements of nitrate 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. Absence of 
data bar indicates sample was below detection limit. For station location, see Figure 1. 
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FIGURE 20. Measurements of phosphate 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. For station 
location, see Figure 1. 
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FIGURE 21. Measurements of ammonium 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. For station 
location, see Figure 1. 
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FIGURE 22. Measurements of dissolved organic nitrogen 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. For station location, see Figure 1. 
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FIGURE 23. Measurements of dissolved organic phosphorus 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. For station location, see Figure 1. 
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FIGURE 24. Measurements of total nitrogen 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. 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 Homeporting project. Samples were collected on October 9,1997. 
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. 
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FIGURE 27. Measurements of turbidity 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. 
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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 Carrier Homeporting project. Samples were collected on October 9,1997. For 
station location, see Figure 1. 
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FIGURE 29  Continuous vertical profiles (in parts per thousand) of salinity 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 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 
the Aircraft Carrier Home Porting project collected on October 9,1997. 
Note y-axis scale change for Station 4 (data collected shortly after the 
passing of a large ship). Data for Station 8 not available. For station 
locations, see Figure 1. 



FIGURE 32. Underwater views of floor of Pearl Harbor entrance channel and 
turning basin showing numerous burrow holes from benthic macroinfauna. 
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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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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 

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

• the inner 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, samples 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, Hawaii 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. 

• 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). 

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

• 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 Oahu. 

• Control sample. The matrix from which laboratory animals 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 appropriate. Locations are presented as latitude and 
longitude 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 HAWAII 17 DECEMBER, 1997 



DATA REPORT 

PEARL HARBOR SEDIMENT 

Figure 1. Station Locations 
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Navigation and Positioning 

All open-harbor (i.e., turning 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 collected. 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 50 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 corner 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 corner 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 cutter/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 slowly 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: 

•    Depth of each coring station as measured from mean lower low water (MLLW).  This was 
accomplished using a weighted line and the NOAA predicted tide charts. 
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 samples 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, petroleum hydrocarbons). 

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 

1-2 T 
Adjacent to Pier B2/3 Composite of upper halves from two stations (Sites 1 and 2) 

obtained adjacent to Pier B2/3 

1-2 B 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 Turning Basin Vertical composite of each of four cores obtained from the 
turning basin 

8-10 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 distilled 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 
to prevent contamination. 
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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: 

• Sample bottles were clearly labeled with sample station and number, date and time of 
collection, type of analysis, and sampler's initials. 

• 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. 

• 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. 

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

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

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). 

Total solids were determined by weighing the organic and inorganic material remaining in a 
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 bioassay 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., LC50 and EC50) 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 quality assurance objectives for chemical 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: 

• Calibration methods and frequency 

• Data analysis, validation, and reporting 

• Internal quality control 

• Preventive maintenance 

• 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 >5%. 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 perform 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. 

Results 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 appropriately 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 Ogden 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 LC50 and EC50 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 it 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 integrity 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 separate 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 LC50 determinations are shown by calculating the 95 percent confidence 
intervals. The computer program used to analyze the data is designed in such a way that, 
regardless of the data characteristics, it will calculate an LC50 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.) is 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 in Appendix 
A. 

Table 4-1 Core Log Summary 

STATION 
ID 

LATITUDE 

(DEGMIN, WGS84) 

LONGITUDE 

(DEGMIN, WGS84) 

WATER 
DEPTH 

(FT MLLW) 

TARGET 
CORE 

LENGTH 
(FT) 

FINAL 
CORE 

LENGTH 

#OF. 
CORES 

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° 21.368' 157° 57.380' 45.5 6.5 6.5 1 

4 21° 21.560' 157° 57.335' 46.8 5.2 5.2 2 

5 21° 21.792' 157° 57.067' 45.7 6.3 4.5 2 

6 21° 21.475' 157° 57.335' 48.6 3.4 3.4 2 

7 21° 21.555' 157° 57.019' 44.8 7.2 7.2 1 

8 21° 21.163' 157° 57.865' 43.9 8.1 8.1 1 

9 21° 20.976' 157° 58.082' 47.4 4.6 4.4 3 

10 21° 19.924' 157° 58.168' 48.0 4.0 4.0 2 
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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 attempts 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 reports 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 41.3 47.7 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 34.9 60.9 0.980 49 

5 0 22.4 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 42.5 33.2 24.3 0.403 63 

9 0 23.4 44.8 31.8 0.693 51 

10 0 44.8 31.9 23.4 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 6010/200.8 
(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 0 0 0 0 0 0 0 0 

Arsenic 8 8 6 5 3 4 5 4 7 4 2 

Beryllium 0 0 0 0 1 0 0 0 0 0 ND 

Cadmium 1 1 0 0 0 0 0 0 0 0 0 

Chromium 88 66 73 70 87 64 70 25 86 32 9 

Copper 212 98 68 40 56 38 24 12 41 10 3 

Lead 208 67 36 20 33 19 2 7 30 68 1 

Mercury 2 2 1 0 1 0 0 0 1 0 ND 

Nickel 39 41 41 40 48 40 45 23 49 24 21 

Selenium 2 2 ND ND 1 1 1 ND 1 ND ND 

Silver 1 0 1 0 0 0 0 0 1 0 0 

Thallium 0 0 0 0 0 0 0 0 0 0 ND 

Zinc 1450 106 95 76 115 72 41 25 83 165 6 

Sulfide, 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-NitrophenoI 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 

4-Chloro-3- 
tnethylphenol 

ND ND ND ND ND ND ND ND ND ND ND 

2,4,6-TrichIorophenol ND ND ND ND ND ND ND ND ND ND ND 

Acenaphthylene 27 ND ND ND ND ND ND ND ND ND ND 

Dimethyl 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 

Fluorene 136 ND ND ND ND ND ND ND ND ND ND 

Diethyl Phthalate ND ND ND ND ND ND ND ND ND ND ND 

2-Methyl-4,6- 
dinitrophenol 

ND ND ND ND ND ND ND ND ND ND 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 15 41 22 48 ND 20 

Fluoranthene 5100 109 78 26 38 21 ND ND 55 ND ND 

Pyrene 4300 140 87 30 48 23 ND ND 71 ND ND 

Butyl Benzyl Phthalate ND ND ND ND ND ND ND ND ND ND ND 

B enz(a)anthracene 2100 46 50 ND ND ND ND ND 37 ND ND 

Chrysene 2100 53 64 22 27 22 ND ND 45 ND ND 

Bis(2-ethylhexyl) 
Phthalate 

360 ND 240 ND ND ND ND ND ND ND ND 

Di-n-octyl 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 

Benzo(k)fluoranthene 1800 42 65 29 48 28 ND 23 47 ND ND 

Benzo(a)pyrene 2100 88 131 51 84 48 ND ND 97 25 ND 

Indeno( 1,2,3- 
cd)pyrene 

1200 38 77 32 46 26 ND ND 44 ND ND 

Dibenz(a,h)anthracene 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 

Organochlorine Pesticides and Polychlorinated Biphenyls 

EPA Method 8081, Pesticides and PCBs 

Units (dry wt.) 
ug/Kg (ppb) 

Analyte 1-2T 1-2B 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 I 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 II 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 ND 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 ND 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 

Aroclor 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 70 110 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 1-2T 1-2B 3 4 5 6 7 8 9 10 Ref. 

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

Arsenic ND ND 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 

Chromium ND ND ND ND ND ND ND ND ND ND ND 

Copper ND ND ND ND ND ND ND ND ND ND ND 

Lead ND ND ND ND ND ND ND ND ND ND ND 

Mercury ND ND ND ND ND ND ND ND ND ND ND 

Nickel ND ND ND ND ND ND ND ND ND ND ND 

Selenium ND ND ND ND ND ND ND ND ND ND ND 

Silver 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 Paniculate 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 90 

B 20 0 100 

C 20 0 100 

D 20 0 100 

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 95 

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 95 

B 18 2 90 

C 18 2 90 

D 17 3 85 

E 18 2 90 90 

4 A 16 4 80 

B 19 1 95 

C 19 1 95 

D 18 2 90 

E 20 0 100 92 

5 A 19 1 95 

B 18 2 90 

C 19 1 95 

D 18 2 90 

E 19 1 95 93 

6 A 20 0 100 

B 19 1 95 

C 20 0 100 

D 19 1 95 

E 19 1 95 97 

7 A 15 5 75 

B 19 1 95 

C 19 1 95 
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TEST SITE REPLICATE NO. ALIVE NO. DEAD % SURVIVAL AVE. % SURVIVAL 

7 D 20 0 100 

E 19 1 95 92 

8 A 20 0 100 

B 20 0 100 

C 19 1 95 

D 18 2 90 

E 20 0 100 97 

9 A 19 1 95 

B 18 2 90 

C 19 1 95 

D 19 I 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 

4.3.2 Suspended Particulate Phase Tests 

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

For the survival endpoint, SPP tests indicated that significantly different LCS0 levels were present 
at five sites (1-2 Bottom; 3; 4; 6; and 7). The LC50 (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 LC50 results of 
>100% concentration of elutriate. Of the samples that produced LC50 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 EC50 (Effects 
Concentration 50) concentrations at five sites (1-2 Bottom; 3; 4; 6; and 7). The EC50 represents 
the calculated concentration of the sediment elutriate that would effect normal development by 
50% when compared to the control water. Samples from Sites 1-2 Top; 5; 8; 9; 10 and Reference 
had EC50 results of > 100% concentration of elutriate. Of the samples that produced EC50 values 
less than 100%, the EC50 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 EPA/ACOE 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 
vessel 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 EC50 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 bioaccumulation testing and SP testing 
of different species. 
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Table 4-6 SPP Bioassay Results 

Test Site 

Suspended Particulate Phase Analyses (percent elutriate) 
Bivalve Larvae Survival 

LC«, Bivalve Larvae Development ECso 

Reference >100 >100 

1T+2T >100 >100 

1B+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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Date: l^aafj^ Project: Navy Homeporting, Pearl Harbor 

Station ID: 5" 
Latitude UZLtft s 

Time: im. 
SAP De £u 

Depth (ft): 

Recorder 

Attempt i_<*_2= 
'fjaM^ 

Longitude l£P5?.&<>5' 
Vf rm:tt 

SAPMLLWr^--^ 
Start Tape (ft) 

Pen. 
Depth 

(ft) 

1 

i 
10 

11 

12 

13 

14 

15 

Notes: 

^P 
Retriev 
Depth 

(ft) 

1 

\ if 

5 

6 

10 

11 

12 

13 

14 

15 

Color 

Dep - Tide j 
'l.ye Y&? 

Target Core Length: o.y 
Finish Tape (ft) 

Odor 

M"ik 

r 

ft 

Sediment Type 

frfWcfoy 

>t #/&VfeW 

S^fila r^nü^V    lbfart*ty 

Nav Datum: WGS 84 

Depth MLJ,W (ft): 

 fS1- 
1LLV 

■•3- 
Final Cote Length (ft): na L.QIB 

= Penetration (ft) r^-^ffff 

Sample ID 
by Depth r Misc. 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Date-.S)/ {+-^£7 *7      Project: Navy Homeporting, Pearl Harbor                Recorder:  / /     /« 

Station ID: {Y 
Attempt ^-*-     of    '2, 

Lsth""ir 2/. ssS Longitude: /£~jZ«>     f~^7    *?*?¥ '        ^ lav Datum: WGS 84 

Timeb<m Dep.h^ Tide m,:^ Dep*rf -«r-*.? D«w l,,l: 
SARPep. SAP^_W& f-^'iLS Target Core Length: x- «^          Final Core Length (ft): 

Start Tape (ft) "7-7 0 Finish TapeMft)    Aon Finish-£tart = Penetration (ft) 

Pen. 
Depth 

(ft) 

Retriev 
Depth 

(ft) Color Odor Sediment Type 
Sample ID 
by Depth Misc. 

1 1 *f<&h /CWy SiW<üü tf 

2 2 | © Swu&t'if 
3 3 

4 

4 

1 5*. 
\ ; .     ^ V </<;'  ■ T/-> 

6 6 

7 7 

8 8 

9 9 

10 10 

11 11 

12 12 

13 13 

14 14 

15 15 

Notes:                   ^QX/XK^     Co^.     -fal&t    -£/     foläjfay — 
/   •     Y 

(D    Atork £y?&r   /A  ca^e , /-*> <jc£)^ 
• 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Date:?c/xf/(f Project: Navy Homeporting, Pearl Harbor 

Station ID 5" 
Latitude:^,, Q,( . ^f%' 

Recorder '-Hwh 
Attempt of o~ 

Time -ms 
SAP Dep. 

J3l 

Depth (ft): w 
Longitude :  l57*9£7-<&6' 

Tide (ft): 
/<■> 

SAP-MLLW =        ^      / 

Start Tape (ft) 

8 

** 

10 

11 

12 

13 

14 

15 

10 

11 

12 

13 

14 

15 

Dep - Tid W~i.icvs.<l- 
Target Core Length: L3 

Finish Tape (ft) 

MrtWtl lib 

Nav Datum: WGS 84 

Depth MLLW (ft): wt 
Final Core Length (ft): ^ore Le 

Finish-Start = Penetration (ft) 

CAY*. -fyV seltL^l- ^Aiyw^ 

Notes: Ce.cd*J CnA. JpteM  -fV  feieo-Sfaf 

■■JrJ fcplcU/ 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Date :y<fcfTfr 
Project: Navy Homeporting, Pearl Harbor Recorder 

'-mt&M 
Attempt     I        of   o^. Station ID:      Q Attempt     / 

Latitude:   ^ o ^   ^yj '       [Longitude: ^Q ^ ^J^ 

Time . rionth  /ftl- ^    Tirle>  IH\- flpn - Tirif» = ^. 

Nav Datum: WGS 84 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Date: g/Wf f 
Station ID:    /- 

Project: Navy Homeporting, Pearl Harbor 

Latitude:   £/*   ^/ <jfiff ' 

Recorder: 

Attempt C3- of 2. 
'/•a^*^ 

Longitude: 15F£?-&? 
Dep - Tide ^,    Depth,MLL 

Nav Datum: WGS 84 

Depth,MLLW (ft): 

Final Core Length (ft): 

Notes: (4CSLA    £&*-   Atit^T^  $ixo#$S«y 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Date:?<rtx7/lf 
Project: Navy Homeporting, Pearl Harbor Recorder: 

*"' tytMfi/l 
Station ID: ? Attempt 1_°'_^ 
Latitude:    £(<?   2/.SSS'' Longitude: /£7*-£?.W Nav Datum: WGS 84 

Time: 

SAP Dep. 

ltfl£\D*k«fo'\™'M!/t% 
SAP-MLLW =        .      «, _ 

Dep4&=rHL3. 
Depth MLLW (ft): 

Target Core Length: FinaiCoK Length (ft): 

Start Tape (ft) 
% 

Finish Tape (ft) 
% 

Finish-Start = Penetration (ft) 

Pen. 
Depth 

(ft) 

Retriev 
Depth 

(ft) Color Odor Sediment Type 

xtf&ifaJi 
Sample ID 
by Depth Misc. 

1 
/ 

1 w (JKNU 

«Advil 
? 

6   I 

u 
V ML 

& 

11 

12 

13 

14 

15 

Notes: 

10 

11 

12 

13 

14 

15 

¥- ik 
p&th* 



MEC ANALYTICAL SYSTEMS INCORPORATED 
V1BRACORE CORING LOG 

Date: frocfff Project: Navy Homeporting, Pearl Harbor 

Station ID: 

Recorder 
■HStAh) 

Attempt of 

Latitude: UL° U & 
Time: m±. 
SAP Dep Si- 

Depth (ft): 

Longitude: 757° G7.&&' 
-   ^ [Tide (ft):^ 

SAP-M mzvis *-( 
Dep-Tide-^j:^ f.J,f 

Target Core Length: 
&(' 

Nav Datum: WGS 84 

Depth MLLW (ft): 

FinaLCore Length (ft): 

Start Tape (ft)    ;?Jj" Finish-Start =-Penetration (ft) 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

13 Date Wocf/a Project: Navy Homeporting, Pearl Harbor Recorder 

(ML 
Station It i Attempt     (       of ^ 

!£?>£&.C6S 
T" Latitude: U°M>.tf-£ Longitude: Nav Datum: WGS 84 

Time: loti 
SAP Dep 5Z- 

Depth (ft) 
*t&* 

Tide (ft): 
&S- 

SAP-MLLW = SWIG-. ?,r 

Dep- Tide =CJ>"Z f Depth MLLW (ft): pth MLLV\ 

Target Core Length: £J r f Final Core Length (ft): 

Start Tape (ft) $?U> Finish Tape (ft) ¥*/> Finish-Start = Penetration (ft) 

Pen. 
Depth 

(ft) 

Retriev 
Depth 

(ft) Color Odor Sediment Type 
Sample ID 
by Depth Misc. 

1 1 

/4>5rWt£ 

10 10 

11 11 

12 12 

13 13 

14 14 

15 15 

Notes: C>r* Itti ~QX 'ca^crfcA\<\tfAr r]]K^ jfafrflf- 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Date: 

Station ID: 

Z*jcCf[<rt Project: Navy Homeporting, Pearl Harbor Recorder 

<? . 
'llWl 

Attempt   /~!      of   J 

Latitude: W&Lfff ' 
Time: ML Depth Lit): 

Longitude:   j^O    Qß^fäT, S 

$h*r"ty^ 
SAP Dep. SAP-MLLW = ~<m- 94 

Dep™&Mj*Ät 
Target Core Length: V£» 

Nav Datum: WGS 84 

Depth MLLW (ft): w 
FinaLCore Length (ft}: 

Finish-Start = Penetration (ft) 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

■{k^i, Da,e: Ijocftf Project: Navy Homeporting, Pearl Harbor Recorder: 

-i^~   1& Ifthrf 1 Attempt      7     of   J Station ID: 

Latitude: 2/* 2cty^ 
s Longitude: r&> sfrxSrl 

/ Nav Datum: WGS 84 

Time: un 
SAP De. uep. 

Dept WL Tide (ft): 
#7- 

SAP-MLLW = .,      w   >• 

Dep-]jjd m-o^KY Depth MLLW (ft): 

Target Core Length: 

pth MLL\ 

yj£ 
££ Final Coie Length (ft): i ooie 

Start Tape (ft) 
**Y 

Finish Tape (ft) 

Pen. 
Depth 

(ft) 

Retriev 
Depth 

(ft) 

*seffa 

Color Odor Sedime/it Type 

Firysh»Start = Penetration (ft) 

Sample ID 
by Depth Misc. 

1 1 & <*lf\ M*^ 

± V.C 
Otiaufcl 

t 
i ZL 

10 10 

11 11 

12 12 

13 13 

14 14 

15 15 

ZJ   <Xrt hk« -fa, #Wfr Notes: r 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Date:^6a/^ Project: Navy Homeporting, Pearl Harbor 

Station ID: 
@_ 

Recorder :^W' Jn 
Attempt /       of    U 

Latitude: WM.Til-'     lLongitude: l£j°5b. 1&* 
Time: ÖB& 
SAP Dep., 57- 

Depth (ft) &£ Tide (ft) !ar 
SAP-MLLW =. flPWs Y 

Dep - Tide = jtj'&s'-n 
Target Core Length: r 

Start Tape (ft) US 
Pen. 

Depth 
(ft)  r 

1 

10 

11 

12 

13 

14 

15 

Notes: 

Retriev 
Depth 

(ft) 

1 

10 

11 

12 

13 

14 

15 

~^W 

Color 

w^ 

Finish Tape (ft) &.S 

Odor 

MAJL 

3L 

Sediment Type 

fcftH"» 

Nav Datum: WGS 84 

Depth MLLW (ft) 

Final Core Length (ft): 

Finish-Slapt = Penetration (ft) 

Sample ID 
by Depth 

l& 
Misc. 

&L 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Ä£G Da%(oc//^ Project: Navy Homeporting, Pearl Harbor Recorder 

Station ID: IP Attempt -2^-°f % 
Latitude: 7(° n&( / Longitude: ^-   gg /£& cJ S Nav Datum: WGS 84 

Time: 
lQ'<öl 

Depth 
:fe 

Tide (ft): 

SAP De B- *gs?w,-*w 

De 

Target Core Length:^, ^- / 

Depth MLLW (ft): 

Final Length (ft): 

Start Tape (ft) 3?-* Finish Tape (ft) YJS Finish-Start = Penetration (ft) 

Pen. 
Depth 

(ft) 

Retriev 
Depth 

(ft) Color Odor bediment lype 
Sample ID 
by Depth Misc. 

1 1 i¥\ A**C 

I 
t° 

'fiook-H 

5% *s' 
Ü 

10 10 

11 11 

12 12 

13 13 

14 14 

15 15 

Notes: feCfta/Jl GQ/C ^keA,    -for  P'WW 



Appendix B 

Core Photographs 
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Appendix C 

Physical Chemistry 



urr 1/1 ä     S     ANALYTICAL SYSTEMS, INC. 

November 17, 1997 Batch 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 internal SOPs. 

Please call if you have any questions. 

Sincerely, 

Brian Riley 
Laboratory Manager 

Page 1 of 3 

2433 Impala Dr.. Carlsbad, CA 92008 
(619)931-8081 FAX (619)931-1580 

6060 Corte del Cedro, Carlsbad, CA 92009 
(619)931-9225 FAX (619)931-9251 

98 Main St.. Suite 428. Tiburon, CA 94920 
(415)435-1847 FAX (415)435-0479 



Analytical Report 

Project:  Pearl Harbor Homeporting 
Contact:  John Hardin 
Sample Matrix:  Soil 

Date Received: 07Nov97 
Date Analyzed: 14Nov97 
Batch No.:  971114A 

Total Organic Carbon 
Analysis Method: ASTM D2579, modified 

Percent (%) 

Sample 
I.D. MRL Result 

1-2-B 0.002 0.875 
1-2-T 0.002 1.050 
SITE 3 0.002 0.909 
SITE 4 0.002 0.980 
SITE 5 0.002 0.650 
SITE 6 0.002 0.924 
SITE 7 0.002 0.933 
SITE 8 0.002 0.403 
SITE 9 0.002 0.693 
SITE 10 0.002 2.831 
GRANDID CONTROL 0.002 0.046 
REFERENCE 0.002 0.127 

Method blank ND 

Approved by: .7-^. Date:    /7/VW?7 

Page  2  of  3 



QA/QC Report 

Project:  Pearl Harbor Homeporting     Date Received:  07Nov97 
Contact:  John Hardin Date Analyzed:  14Nov97 
Sample Matrix:  Soil Batch No.:  971114A 

Duplicate Summary 
Total Organic Carbon 

Percent (%) 

Sample Sample Duplicate 
I.D. Result  Result   Average   RPD 

REFERENCE 
SITE 9 

0.127 0.122 0.124 3.739 
0.693 0.690 0.691 0.477 

ASTM D2579, modified 

Approved by   ^> T     <^T C ?    Date: / ?-AW 9f~ 

Page  3 of 3 



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:  1-2-T 
Total sample weight: 18.345 grams 

Weight Ci mmi1 af-j v"A aUHll^O L- oL. V C 

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 
707.107 0.5 0.194 1.058 1.717 
500.000 1.0 0.314 1.712 3.429 
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 
3.906 8.0 2.277 12.413 52.286 
1.953 9.0 1.449 7.899 60.185 

< 1.953 > 9.0 7.304 39.815 100.000 

% < 4 phi = 89. 016 
% > 1 phi = 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 3.349 0.180 

5th percentile = 1.266 
16th percentile = 5.072 
50th percentile = 7.816 
84th percentile = 11.769 
95th 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: 10Nov97 
Date of report: 14Nov97 
Analysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification:  1-2-B 
Total sample weight:   19.429 grams 

Weight O umulative 
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 
707.107 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 
88.388 3.5 0.268 1.379 8.523 
62.500 4.0 0.284 1.462 9.985 
31.250 5.0 0.787 4.049 14.034 
15.625 6.0 1.946 10.016 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 = 90.015 
% > 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 0.128 

5th percentile = 2.362 
16th percentile = 5.196 
50th percentile = 7.996 
84th percentile = 11.618 
95th percentile = 
*** 84th percentile extrapolated 
*** 95th percentile not reached * 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92 008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette  (Plumb, 1981) 
SITE 3 
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 1.987 11.437 18.652 
7.812 7.0 2.691 15.488 34.139 
3.906 8.0 2.608 15.011 49.150 
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 
phi  microns phi microns 
8.089   3.67 8.712 2.38 2.944 0.212 

5th percentile = 4.511 
16th percentile = 5.768 
50th percentile = 8.089 
84th percentile = 11.656 
95th percentile = 
*** 84th percentile extrapolated *** 
*** 95th percentile not reached *** 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92 008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 

-1.0 
.5 -0 

0 
0 
1 
1 
2 
2.5 
3.0 
3.5 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

> 9.0 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette (Plumb, 1981) 
SITE 4 
19.469 grams 

Weight Cumulative 
grams Percent Percent 
0.000 0.000 0.000 
0.001 0.005 0.005 
0.038 0.195 0.200 
0.033 0.169 0.370 
0.045 0.231 0.601 
0.053 0.272 0.873 
0.086 0.442 1.315 
0.105 0.539 1.854 
0.168 0.863 2.717 
0.132 0.678 3.395 
0.160 0.822 4.217 
0.911 4.678 8.895 
1.987 10.208 19.103 
2.526 12.972 32.075 
1.366 7.018 39.093 
2.898 14.886 53.979 
8.960 46.021 100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

95.783 
0.370 
0.000 
4.217 
34.876 
60.907 

Sample Statistics 

Median 
phi  microns 
8.733   2.35 

Mean 
phi  microns 
8.356   3.05 

5th percentile = 4.167 
16th percentile = 5.696 
50th percentile = 8.733 
84th percentile = 11.017 
95th percentile = 
*** 84th percentile extrapolated 
*** 95th percentile not reached 

* * * 
* * * 

Dispersion 

2.660 

Skewness 

-0.141 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette  (Plumb, 1981) 
SITE 5 
20.666 grams 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 

-1.0 
-0.5 
0.0 
0.5 
1.0 
1.5 
2, 
2. 
3. 
3. 
4, 
5.0 
6.0 
7.0 
8.0 
9.0 

> 9.0 

Weight Cumulative 
grams Percent Percent 
0.000 0.000 0.000 
0.113 0.547 0.547 
0.285 1.379 1.926 
0.368 1.781 3.707 
0.399 1.931 5.637 
0.743 3.595 9.233 
0.373 1.805 11.037 
0.626 3.029 14.067 
0.679 3.286 17.352 
0.587 2.840 20.193 
0.453 2.192 22.385 
1.408 6.812 29.196 
2.236 10.819 40.015 
2.360 11.420 51.435 
1.987 9.617 61.051 
1.449 7.012 68.063 
6.600 31.937 100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

77.615 
3.707 
0.000 

22.385 
38.666 
38.949 

Sample Statistics 

Median 
phi  microns 
6.874    8.52 

Mean 
phi  microns 
6.835   8.76 

5th percentile = 0.835 
16th percentile = 2.794 
50th percentile = 6.874 
84th percentile = 10.875 
95th percentile = 
*** 84th percentile extrapolated ** 
*** 95th percentile not reached *** 

* ** 

Dispersion 

4.041 

Skewness 

-0.010 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14NOV97 
Sieve/pipette  (Plumb, 1981) 
SITE 6 
17.727 grams 

_ . Cumulative 
Microns Phi      grams Percent Percent 
2000.000 -1.0      0.000 0.000 0.000 
1414.214 -0.5      0.007 0.039 0.039 
1000.000 0.0      0.016 0.090 0.130 
707.107 0.5      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      0.199 1.123 3.667 
88.388 3.5      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 8.875 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 = 3.795 
16th percentile = 5.862 
50th percentile = 8.543 
84th percentile = 11.928 
95th percentile = 
*** 84th percentile extrapolated 
*** 95th percentile not reached " 

* ** 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 

-1.0 
-0.5 
0.0 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

> 9.0 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette (Plumb, 1981) 
SITE 7 
21.269 grams 

Weight Cumulative 
grams Percent Percent 
0.000 0.000 0.000 
0.077 0.362 0.362 
0.173 0.813 1.175 
0.191 0.898 2.073 
0.162 0.762 2.835 
0.421 1.979 4.814 
0.353 1.660 6.474 
0.718 3.376 9.850 
0.920 4.325 14.175 
0.961 4.518 18.693 
0.611 2.873 21.566 
1.756 8.257 • 29.823 
1.628 7.653 37.476 
1.456 6.847 44.323 
1.713 8.055 52.378 
2.913 13.694 66.073 
7.216 33.927 100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

78.434 
2.073 
0.000 

21.566 
30.812 
47.622 

Sample Statistics 

Median 
phi  microns 
7.705   4.79 

Mean 
phi  microns 
6.823    8.83 

Dispersion 

3.621 

Skewness 

-0.243 

5th percentile = 1.556 
16th percentile = 3.202 
50th percentile = 7.705 
84th percentile = 10.445 
95th percentile = 
*** 84th percentile extrapolated *** 
*** 95th percentile not reached *** 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14NOV97 
Sieve/pipette  (Plumb, 1981) 
SITE 8 
24.904 grams 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 

-1.0 
-0.5 
0.0 
0, 
1. 
1, 
2. 
2, 
3, 
3. 
4, 
5.0 
6.0 
7.0 
8.0 
9.0 

> 9.0 

,5 
.0 
,5 
,0 
,5 
,0 
.5 
,0 

Weight 
grams 
0.000 
0.089 
0.566 
0.520 
0.538 
0.631 
1.367 
1.832 
2.532 
1.549 
0.953 
2.056 
2.699 
2.142 
1.371 
0.900 
5.160 

Percent 
0.000 
0.357 
2.273 
.088 
.160 
.534 
.489 
.356 

10.167 
6.220 
3.827 
8.256 

10.836 
8.600 
5.504 
3.612 

20.720 

Cumulative 
Percent 

0.000 
0.357 
2.630 
4.718 
6.879 
9.412 

14.901 
22.258 
32.425 
38.645 
42.472 
50.728 
61.564 
70.164 
75.668 
79.280 

100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

57.528 
4.718 
0.000 

42.472 
33.196 
24.332 

Sample Statistics 

Median 
phi  microns 
4.912   33.22 

Mean 
phi  microns 
5.867  17.14 

5th percentile = 0.565 
16th percentile = 2.075 
50th percentile = 4.912 
84th percentile = 9.659 
95th percentile = 
*** 84th percentile extrapolated 
*** 95th percentile not reached 

* * * 
* * * 

Dispersion 

3.792 

Skewness 

0.252 

i 
i 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 

-1 
-0 
0 
0 
1 
1 
2.0 
2.5 
3.0 
3.5 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

> 9.0 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette (Plumb, 1981) 
SITE 9 
20.542 grams 

Weight Cumulative 
grams Percent Percent 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.263 1.280 1.280 
0.262 1.275 2.556 
0.271 1.319 3.875 
0.271 1.319 5.194 
0.404 1.967 7.161 
0.446 2.171 9.332 
0.848 4.128 13.460 
0.889 4.328 17.788 
1.148 5.589 23.376 
1.628 7.924 31.300 
2.784 13.554 44.854 
2.741 13.345 58.199 
2.056 10.009 68.208 
1.414 6.881 75.089 
5.117 24.911 100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

76.624 
2.556 
0.000 

23.376 
44.831 
31.792 

Sample Statistics 

Median 
phi  microns 
6.386  11.96 

Mean 
phi  microns 
6.611  10.23 

Dispersion 

3.318 

Skewness 

0.068 

5th percentile = 1.426 
16th percentile = 3.293 
50th percentile = 6.386 
84th percentile = 9.929 
95th percentile = 
*** 84th percentile extrapolated *** 
*** 95th percentile not reached *** 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA  92008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 

-1.0 
-0.5 
0.0 
0 
1 
1 
2 
2 
3 
3 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

> 9.0 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette (Plumb, 1981) 
SITE 10 
27.566 grams 

Weight Cumulativ 
grams Percent Percent 
0.000 0.000 0.000 
0.143 0.519 0.519 
0.433 1.571 2.090 
0.733 2.659 4.749 
0.864 3.134 7.883 
1.579 5.728 13.611 
0.871 3.160 16.771 
2.137 7.752 24.523 
1.865 6.766 31.288 
2.075 7.527 38.816 
1.640 5.949 44.765 
2.613 9.479 54.244 
2.613 9.479 63.722 
1.671 6.060 69.782 
1.885 6.837 76.619 
1.542 5.594 82.213 
4.903 17.787 100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

55.235 
4.749 
0.000 

44.765 
31.854 
23.381 

Sample Statistics 

Median 
phi  microns 
4.552  42.62 

Mean 
phi  microns 
5.562  21.16 

5th percentile = 0.540 
16th percentile = 1.878 
50th percentile = 4.552 
84th percentile = 9.247 
95th percentile = 
*** 84th percentile extrapolated *'■ 
*** 95th percentile not reached **' 

Dispersion 

3.684 

Skewness 

0.274 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 

-1.0 
-0.5 
0.0 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

> 9.0 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette (Plumb, 1981) 
GRANDID CONTROL 
30.462  grams 

Weight Cumulative 
grams Percent Percent 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.005 0.016 0.016 
0.028 0.092 0.108 
4.666 15.318 15.426 
4.723 15.505 30.931 
7.358 24.155 55.086 
6.750 22.159 77.244 
5.165 16.956 94.200 
0.890 2.922 97.122 
0.086 0.281 97.403 
0.086 0.281 97.684 
0.043 0.141 97.825 
0.043 0.141 97.966 
0.043 0.141 98.106 
0.577 1.894 100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

2.878 
0.016 
0.000 

97.122 
0.844 
2.034 

Sample Statistics 

Median 
phi  microns 
2.395  190.16 

5th percentile = 
16th percentile = 
50th percentile = 
84th percentile = 
95th percentile = 

Mean 
phi  microns 
2.359  194.94 

1.160 
1.519 
2.395 
3.199 
3.637 

Dispersion 

0.840 

Skewness 

-0.043 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 

-1 
-0 
0 
0 
1 
1 
2 
2 
3 
3 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

> 9.0 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette (Plumb, 1981) 
REFERENCE 
27.882 grams 

Weight Cumulative 
grams Percent Percent 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.002 0.007 0.007 
1.496 5.365 5.373 
1.663 5.964 11.337 
5.867 21.042 32.379 

10.094 36.203 68.582 
7.317 26.243 94.825 
0.609 2.184 97.009 
0.086 0.307 97.316 
0.129 0.461 97.777 
0.043 0.154 97.931 
0.043 0.154 98.085 
0.043 0.154 98.238 
0.491 1.762 100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

2.991 
0.000 
0.000 

97.009 
1.075 
1.915 

Sample Statistics 

Median 
phi  microns 
2.743  149.34 

Mean 
phi  microns 
2.702  153.65 

5th percentile = 1.465 
16th percentile = 2.111 
50th percentile = 2.743 
84th percentile = 3.294 
95th percentile = 3.540 

Dispersion 

0.591 

Skewness 

-0.069 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 
-1.0 
-0 
0 
0 
1 
1 
2 
2.5 
3.0 
3.5 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 

> 9.0 

Pearl Harbor Homepörting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette (Plumb, 1981) 
SITE 8 A 
24.904 grams 

Weight Cumulative 
grams Percent Percent 
0.000 0.000 0.000 
0.089 0.357. 0.357 
0.566 2.273 2.630 
0.520 2.088 4.718 
0.538 2.160 6.879 
0.631 2.534 9.412 
1.367 5.489 14.901 
1.832 7.356 22.258 
2.532 10.167 32.425 
1.549 6.220 38.645 
0.953 3.827 42.472 
2.056 8.256 50.728 
2.699 10.836 61.564 
2.142 8.600 70.164 
1.371 5.504 75.668 
0.900 3.612 79.280 
5.160 20.720 100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

57.528 
4.718 
0.000 

42.472 
33.196 
24.332 

Sample Statistics 

Median 
phi  microns 
4.912   33.22 

Mean 
phi  microns 
5.867  17.14 

5th percentile = 0.565 
16th percentile = 2.075 
50th percentile = 4.912 
84th percentile = 9.659 
95th percentile = 
""'"* 84th percentile extrapolated 

* 95th percentile not reached * 
* * 
** 

*** 

Dispersion 

3.792 

Skewness 

0.252 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



I 
I GRAIN SIZE ANALYSIS 

Contract: 
Contact person: 
Date of analysis: 
Date of report: 
Analysis method: 
Sample Identification: 
Total sample weight: 

Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 
1.953 

< 1.953 

Size 
Phi 
-1, 
-0. 
0. 
0. 
1. 
1. 
2 
2.5 
3.0 
3.5 
4.0 
5.0 
6.0 
7 
8 
9 

> 9 

Pearl Harbor Homeporting 
John Hardin 
10Nov97 
14Nov97 
Sieve/pipette (Plumb, 1981) 
SITE 8 B 
25.056 grams 

Weight Cumulativ 
grams Percent Percent 
0.000 0.000 0.000 
0.000 0.000 0.000 
0.743 2.965 2.965 
0.555 2.215 5.180 
0.529 2.111 7.292 
0.640 2.554 9.846 
1.357 5.416 15.262 
1.975 7.882 23.144 
2.503 9.990 33.134 
1.526 6.090 39.224 
0.987 3.939 43.163 
2.313 9.231 52.395 
2.570 10.257 62.652 
1.842 7.351 70.003 
1.585 6.325 76.328 
1.071 4.274 80.602 
4.860 19.398 100.000 

% < 4 phi 
% > 1 phi 
% gravel 
% sand 
% silt 
% clay 

56.837 
5.180 
0.000 

43.163 
33.165 
23.672 

Sample Statistics 

Median 
phi  microns 
4.741  37.41 

Mean 
phi  microns 
5.760   18.45 

5th percentile = 0.459 
16th percentile = 2.047 
50th percentile = 4.741 
84th percentile = 9.473 
95th percentile = 
*** 84th percentile extrapolated **' 
*** 95th percentile not reached *** 

Dispersion 

3.713 

Skewness 

0.275 

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) is 
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/bf Page 1 of 51 
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COLUMBIA ANALYTICAL SERVICES, INC. 

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 to the method, method blank results have been reported with each analytical test Surrogate recoveries 
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 
taken. 

As requested, all sediment samples were analyzed for butyltin compounds. Results for the mono-butyl, di-butyl, 
tributyl tin compounds are reported in the results section of this report. Mono-butyl 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 limit. 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 action was taken. 

The Tri-n-propyltin surrogate recovery for Butyltins 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 action was taken. 

One or two of the surrogate recoveries for Semivolatiles in samples Sta-l-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 Uh-f    Date      Ü I (M p-> 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 

Homeport-Pearl Harbor 

Sediment 

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

Total Solids 

Prep Method: 
Analysis Method: 
Test Notes: 

Sample Name 

Sta-l-2-B 
Sta-l-2-T 
Sta-3 
Sta-4 
Sta-5 
Sta-6 
Sta-7 
Sta-8 
Sta-9 
Sta-10 
Reference 

NONE 

160.3M 

Date 
Lab Code Analyzed Resu 

K9708126-001 11/4/97 58.6 
K9708126-002 11/4/97 47.0 
K9708126-003 11/4/97 43.2 
K9708126-004 11/4/97 49.0 
K9708126-005 11/4/97 52.8 
K9708126-006 11/4/97 46.2 
K9708126-007 11/4/97 54.2 
K9708126-008 11/4/97 63.4 
K9708126-009 11/4/97 50.7 
K9708126-010 11/4/97 69.1 
K9708126-011 11/4/97 75.6 

Units: PERCENT 
Basis: NA 

Result 
Notes 

Approved By:  
TSSamplc/02I397a 

08126TS.AG1-011  11/5/97 

£ Date: Jl jfifa- 
Page No.: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

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

Sulfide, Dissolved 
EPA Method 376.2 Modified 

Units: mg/Kg (ppm) 
Dry Weight Basis 

Sample Name Lab Code MRL Result 

Sta-l-2-B 
Sta-l-2-T 
Sta-3 
Sta-4 
Sta-5 
Stz-6 
Sta-7 
Sta-8 
Sta-9 
Sta-10 
Reference 
Method Blank 

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

3.0 

3.0 

3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Approved By: 
1AMRUI02594 

08126WET.MR1 - 1AMRL 11/10/97 

Date: illNTr 
Page No.: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Date Extracted: 11/5/97 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Total Metals 
Units: mg/Kg (ppm) 

Dry Weight Basis 

Sample Name: Sta-l-2-B Sta-l-2-T Sta-3 

Lab Code: K9708126-001 K9708126-002 K9708126-003 

Date Analyzed: 11/7/97 11/7/97 11/7/97 

EPA 
Method MRL 

200.8 0.02 0.17 0.93 0.08 

200.8 0.5 8.1 7.7 6.3 

200.8 0.02 0.33 0.41 0.39 

200.8 0.02 0.60 0.61 0.22 

200.8 0.2 66.0 88.0 73.0 

200.8 0.1 97.6 212 68.1 

200.8 0.02 67.3 208 36.3 

7471A 0.02 1.87 2.01 0.75 

200.8 0.2 40.6 39.2 41.0 

200.8 1 2 2 ND 

200.8 0.02 0.24 0.68 0.59 

200.8 0.02 0.09 0.09 0.07 

200.8 0.5 106 1450 95.2 

Approved By:  
3S30EPA/102094 

08I26ICP.GJ1 - Sample 11/10/97 

c_ Date:     ,H'   lO fa* 

Page No.: 

onnns 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Approved By: 
3SJ0 EPA/102094 

0XI26ICP.GJI -Sample (2) 11/10/97 

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

Date Extracted: 11/5/97 

Total Metals 
Units: mg/Kg (ppm) 
Dry Weight Basis 

Sample Name: Sta-4 Sta-5 Sta-6 
Lab Code: K9708126-004 K9708126-005 K9708126-006 

Date Analyzed: 11/7/97 11/7/97 11/7/97 

EPA 
Method MRL 

200.8 0.02 0.04 0.04 0.07 
200.8 0.5 5.0 3.4 4.1 
200.8 0.02 0.42 0.50 0.47 
200.8 0.02 0.18 0.17 0.10 
200.8 0.2 70.4 86.8 63.7 
200.8 0.1 39.6 55.8 37.9 
200.8 0.02 19.9 33.2 19.2 
7471A 0.02 0.34 0.84 0.27 
200.8 0.2 40.4 47.7 40.2 
200.8 1 ND 1 1 
200.8 0.02 0.33 0.42 0.20 
200.8 0.02 0.07 0.07 0.07 
200.8 0.5 76.2 115 72.4 

^ 
IC- Date: ///ofc 

Page No. 

00006| 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

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

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

Date Extracted: 11/5/97 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Total Metals 
Units: mg/Kg (ppm) 

Dry Weight Basis 

Sample Name: Sta-7 Sta-8 Sta-9 

Lab Code: K9708126-007 K9708126-008 K9708126-009 

Date Analyzed: 11/7/97 11/7/97 11/7/97 

EPA 
Method MRL 

200.8 0.02 0.03 0.09 0.07 

200.8 0.5 5.4 4.0 7.4 

200.8 0.02 0.36 0.14 0.48 

200.8 0.02 0.07 0.07 0.29 

200.8 0.2 69.9 24.6 86.0 

200.8 0.1 24.0 12.2 40.7 

200.8 0.02 1.86 7.48 30.4 

7471A 0.02 0.03 0.21 0.68 

200.8 0.2 44.5 23.1 48.8 

200.8 1 1 ND 1 

200.8 0.02 0.10 0.08 0.54 

200.8 0.02 0.09 0.09 0.09 

200.8 0.5 40.5 25.4 82.5 

Approved By: 
3S30EPA/I02094 

0XI26ICP.GJI - Sample (3) 11/10/97 
^ 

Date: 
f///n/^ 

Page No.: 

00007 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Analytical Report 

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

Date Extracted: 11/5/97 

Total Metals 
Units: mg/Kg (ppm) 
Dry Weight Basis 

Sample Name: Sta-10 Reference 
Lab Code: K9708126-010 K9708126-011 

Date Analyzed: 11/7/97 11/7/97 

EPA 
Method MRL 

200.8 0.02 0.09 0.05 
200.8 0.5 3.9 2.3 
200.8 0.02 0.14 ND 
200.8 0.02 0.07 0.06 
200.8 0.2 31.5 9.4 
200.8 0.1 10.1 2.6 
200.8 0.02 67.6 1.26 

7471A 0.02 0.06 ND 
200.8 0.2 23.9 21.0 
200.8 1 ND ND 
200.8 0.02 0.13 0.06 
200.8 0.02 0.04 ND 
200.8 0.5 165 6.2 

Approved By:  
3S30EPA/102094 

0SI26ICP.GJ1 -Sainplc(4) 11/10/97 

Date: /l/(T)fa 

Method Blank 
K9708126-MB 

11/7/97 

ND 
ND 
ND 
ND 
ND 
ND 
0.03 
ND 
ND 
ND 
ND 
ND 
1.0 

Pace No.' 

«I n 0 n 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeporting - Pearl Harbor 
Sediment 

Service Request: K9708126 
Date Collected: 10/31/97 
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 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Sample Name: Sta-l-2-B Sta-l-2-T Sta-3 

Lab Code: K9708126-001 K9708126-002 K9708126-003 

Date Analyzed: 11/6/97 11/6/97 11/6/97 

EPA Regulatory 

Method MRL Limit* 

3010A/6010A 0.1 - ND ND ND 

3010A/6010A 0.1 5 ND ND ND 

3010A/6010A 0.01 - ND ND ND 

3010A/6010A 0.01 1 ND ND ND 

3010A/6010A 0.01 5 ND ND ND 

3010A/6010A 0.05 - ND ND ND 

3010A/6010A 0.05 5 ND ND ND 

7470A 0.001 0.2 ND ND ND 

3010A/6010A 0.05 - ND ND ND 

3010A/6010A 0.1 1 ND ND ND 

3010A/6010A 0.01 5 ND ND ND 

3010A/6010A 0.2 - ND ND ND 

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:  
TCUV1021M 

0S126ICPJC1 • Sample 11/10/97 

C- Date: iilioh i 
'009 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeporting - Pearl Harbor 
Sediment 

Service Request: K.9708126 
Date Collected: 10/31/97 
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-4 Sta-5 Sta-6 
Lab Code: K9708126-004 K9708126-005 K9708126-006 

Date Analyzed: 11/6/97 11/6/97 11/6/97 

EPA Regulatory 
Analyte Method MRL Limit* 

Antimony 3010A/6010A 0.1 - ND ND ND 
Arsenic 3010A/6010A 0.1 5 ND ND ND 
Beryllium 3010A/6010A 0.01 - ND ND ND 
Cadmium 3010A/6010A 0.01 1 ND ND ND 
Chromium 3010A/6010A 0.01 5 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 
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:  
TCXP/10219-i 

0XI26ICP.JCI - Sample (2) 11/10/97 

Date: Jl/hfa- 
mt 0 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeporting - Pearl Harbor 
Sediment 

Service Request: K9708126 
Date Collected: 10/31/97 
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-7 Sta-8 Sta-9 

Lab Code: K9708126-007 K9708126-008 K9708126-009 

Date Analyzed: 11/6/97 11/6/97 11/6/97 

EPA Regulatory 

Analyte Method MRL Limit* 

Antimony 3010A/6010A 0.1 - ND ND ND 

Arsenic 3010A/6010A 0.1 5 ND ND ND 

Beryllium 3010A/6010A 0.01 - ND ND ND 

Cadmium 3010A/6010A 0.01 1 ND ND ND 

Chromium 3010A/6010A 0.01 5 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 

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: 
TCLP/102I94 

OXI26ICP.JC1 - Sample (3) 11/10/97 

'C^ . Date:     ////' 'I/KS fa?- 

Page No.: 

00011 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeporting - Pearl Harbor 
Sediment 

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

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

Tcodcity Characteristic Leaching Procedure (TCLP) 
EPA Method 1311 

Metals 
Units: mg/L (ppm) in TCLP Extract 

Sample Name: Sta-10 Sta-Reference Method Blank 
Lab Code: K9708126-010       K9708126-011 K9706537-MB 

Date Analyzed: 11/6/97 11/6/97 11/6/97 

EPA Regulatory 
Analyte Method MRL Limit* 

Antimony 3010A/6010A 0.1 - ND ND ND 
Arsenic 3010A/6010A 0.1 5 ND ND ND 
Beryllium 3010A/6010A 0.01 - ND ND ND 
Cadmium 3010A/6010A 0.01 1 ND ND ND 
Chromium 3010A/6010A 0.01 5 ND \rr> 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/6010A 0.1 1 vrr- ND 
Silver 3010A/6010A 0.01 C TESTING, INC- ND 
Thallium 
Zinc 

3010A/6010A 
3010A/6010A 

0.2 
0.5 Hi          Phone: 

CONSULTING« t602)92>^9 ND 
ND 

From 40 CFK Part 261, et al., and Federal Regh ... *.y, lVV0 and June 29. 1990. 

Approved By: 
TCLP/I02I94 

0X126ICP.JC1 - Sample (4) 1 i/IO/97 
^ 

Date: illlo}vh 
GAO1 2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Analytical Report 

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

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

Petroleum Hydrocarbons 
EPA Methods 9071/418.1 

Units: mg/Kg (ppm) 
Dry Weight Basis 

Sample Name 

Sta-l-2-B 
Sta-l-2-T 
Sta-3 
Sta-4 
Sta-5 

Sta-6 
Sta-7 
Sta-8 
Sta-9 
Sta-10 
Reference 
Method Blank 

Lab Code 

K9708126-001 
K9708126-002 
K9708126-003 
K9708126-004 
K9708126-005 
K9708126-006 
K9708126-007 
K9708126-008 
K9708126-009 
K9708126-010 
K9708126-011 
K971110-MB 

MRL Result 

20 623 

20 1000 

20 291 
20 271 
20 643 
20 166 
20 21 
20 104 
20 1330 
20 66 
20 ND 
20 ND 

Approved By: 
lAMRl^Pä^ftc.CRI^lSs 11/11/97 

_Ä1 Date: hin r n-m 
Page No.: 

00013 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Date Extracted: 11/4/97 

Organochlorine Pesticides and Polychlorinated Biphenyls 

Units: 
Basis: 
Methods: 

Analyte 

alpha-BHC 
beta-BHC 
gamma-BHC(Lindane) 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin Aldehyde 
Endosulfan Sulfate 
4,4'-DDT 
Endrin Ketone 
Methoxychlor 
Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

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

Sample Name:       Sta-l-2-B Sta-l-2-T Sta-3 
Lab Code:   K9708126-001 K9708126-002 K9708126-003 

Date Analyzed:        11/7/97 11/7-9/97 11/8-9/97 

URL 

2 ND ND ND 
2 ND ND ND 
2     ■ ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND 3 ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND <3(B) 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
4 ND ND ND 
10 ND <15(B) ND 
30 ND <300(B) <70(B) 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND 79 ND 
10 ND 238 95 

The MRL is elevated because of matrix interferences. 

Approved By: IA*      Date: {{ llHIHl 
08126SVG.LP1 -STD 1-3 11/1.V97 14 



I 
I 
I 

Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Organochlorine Pesticides and Polychlorinated Biphenyls 

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

Date Extracted: 11/4/97 

1 
] 

JUnits: 
'Basis: 
Methods: 

ug/Kg (ppb) 
Dry 
EPA3550A/8080 

nalvte 

alpha-BHC 
Ceta-BHC 

amma-BHC(Lindane) 
uelta-BHC 
Heptachlor 

£Udrin 
Rieptachlor Epoxide 
TEndosulfan I 

Dieldrin 
M,4'-DDE 
^Endrin 
^Endosulfan II 

4:4'-DDD 
■Endrin Aldehyde 
Bindosulfan Sulfate 
*t,4'-DDT 

Endrin Ketone 
■jvlethoxychlor 
^Chlordane 
•Toxaphene 

Aroclor 1016 
Koclor 1221 

oclor 1232 
oclor 1242 

Aroclor 1248 
mfiiiocloT 1254 
Aroclor 1260 

Sample Name:         Sta-4 Sta-5 Sta-6 
Lab Code:    K9708126-004 K9708126-005 K9708126-006 

Date Analyzed:        11/9/97 11/9/97 11/9/97 

4RL 

2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND' ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND 3 ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
4 ND ND ND 
10 ND ND ND 
30 <50(B) <80(B) <45(B) 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 70 110 64 

Approved By: 

The MRL is elevated because of matrix interferences. 

0*v* Date: U^/l") 
0S126SVG.LPI -STD4-6 11/13/97 

00015 
Page No.: 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Date Extracted: 11/4/97 

Organochlorine Pesticides and Polychlorinated Biphenyls 

Units: 
Basis: 
Methods: 

Analyte 

alpha-BHC 
beta-BHC 
gamma-BHC(Lindane) 
delta-BHC 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin Aldehyde 
Endosulfan Sulfate 
4,4'-DDT 
Endrin Ketone 
Methoxychlor 
Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

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

Sample Name:         Sta-7 Sta-8 Sta-9 
Lab Code:   K9708126-007 K9708126-008 K9708126-009 

Date Analyzed:        11/9/97 11/9/97 11/9/97 

kflUL 

2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
2 ND ND ND 
4 14 ND ND 
10 ND ND ND 
30 ND ND <40(B) 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND ND ND 
10 ND 30 50 

The MRL is elevated because of matrix interferences. 

Approved By: 1ML Date:       U. 
08I26SVG.LP2 - STD 1-3 11/1*97 

mi 00016 
Page No.: 



I 
1 [Client: 

Project: 
Sample Matrix: 

I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Organochlorine Pesticides and Polychlorinated Biphenyls 

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

Date Extracted: 11/4/97 

Kjnits: 
^Basis: 

Methods: 

ug/Kg (ppb) 
Dry 
EPA3550A/8080 

I nalvte 

alpha-BHC 
Aeta-BHC 
■jamma-BHC(Lindane) 

delta-BHC 
Heptachlor 

^kldrin 
Bleptachlor Epoxide 

Endosulfan I 
Dieldrin 
■,4'-DDE 
Kndrin 

tndosulfan II 
4,4-DDD 

Ändrin Aldehyde 
Kndosulfan Sulfate 
~4'-DDT 

Endrin Ketone 
■lethoxychlor 
Bhlordane 

loxaphene 
Aroclor 1016 

«roclor 1221 
Äroclor 1232 
aroclor 1242 

Aroclor 1248 
■Lroclor 1254 
Mroclor 1260 

I 
I 
I 
I 
I 
I 
i pproved By: 

MRL 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
10 
30 
10 
10 
10 
10 
10 
10 
10 

Sample Name:         Sta-10 Reference Method Blank 
Lab Code:   K9708126-010 K9708126-011 KWG9703407-4 

Date Analyzed:        11/9/97 11/9/97 11/7/97 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

XM Date: h lift* 
0K126SVG.LP2 - STD 4-6 11/13/97 Oftß 1 7 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Bulyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Sta-l-2-B 
K9708126-001 

Units: ug/Kg(ppb) 
Basis: Dry 

Analyte 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

Prep 
Method 

CA.Krone et al. 
CAKrone et al. 
CAKrone et al. 

Analysis 
Method 

TIN-SVG 
TIN-SVG 
TIN-SVG 

MRL 

1 
1 
1 

Dilution      Date Date 
Factor   Extracted Analyzed Result 

Result 
Notes 

1 11/4/97 
1 11/4/97 
1 11/4/97 

11/7/97 2 
11/7/97 2 
11/7/97 ND 

Approved By: Date:JijjiH i "7 

08126SVG.JSI - 1 11/14/97 Page No.: 

00018 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Sta-l-2-T 
K9708126-002 

Units: ug/Kg(ppb) 
Basis: Dry 

Analyte 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

Prep 
Method 

C.A.Krone et al. 
C A.Krone et al. 
CAKrone et al. 

Analysis 
Method 

TIN-SVG 
T1N-SVG 
TIN-SVG 

MRL 

1 
1 
1 

Dilation      Date Date 
Factor Extracted Analyzed Result 

1 11/4/97       11/7/97 41 
1 11/4/97       11/7/97 25 
1 11/8/97       11/10/97 ND 

Result 
Notes 

Approved By: 
1S22/052595 

0K126SVG.JS1 -2 11/14/97 

Date:       1)//y/&Z?- 

M 019 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Sta-3 
K9708126-003 

Units: ug/Kg(ppb) 
Basis: Dry 

Analyte 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

Prep Analysis Dilution      Date Date 
Method Method MRL Factor   Extracted Analyzed Result 

CA.Kroneetal. TIN-SVG           1                         1            11/4/97       11/7/97 10 
CAKroneetal. TIN-SVG           1                         1            11/4/97       11/7/97 16 
CAKrone et al. TIN-SVG           1                         1            11/8/97      11/10/97 ND 

Result 
Notes 

Approved By: 
IS22/052595 

08126SVG.JS1 -3 11/14/97 

Date: /?////? ?- 

0(W20 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Sta-4 
K9708126-004 

Units: ug/Kg(ppb) 
Basis: Dry 

Analyte 
Prep 

Method 
Analysis 
Method MRL 

Dilution      Date          Date 
Factor   Extracted Analyzed 

Result 
Result          Notes 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

CAKrone et al. 
CAKrone et al. 
CAKrone et al. 

TIN-SVG 
TIN-SVG 
TTN-SVG 

1 
1 
1 

1            11/4/97       11/7/97 
1            11/4/97       11/7/97 
1            11/4/97       11/7/97 

4 
3 

ND 

Approved By: Date:     \\\^(V 

08126SVG.JS1 -4 11/14/97 Page No.: 

00021 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Sta-5 
K9708126-005 

Units: ug/Kg(ppb) 
Basis: Dry 

Analyte 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

Prep Analysis Dilution      Date         Date 
Method Method MRL Factor Extracted Analyzed Result 

C A.Krone et al. TIN-SVG           1                          1            11/4/97        11/7/97 2 
CA.Krone et al. TIN-SVG           1                          1            11/4/97       11/7/97 4 
CAKrone et al. TIN-SVG           1                          1            11/4/97       11/7/97 ND 

Result 
Notes 

Approved By: Date: Jl(li/£1 

0S126SVG.JS1 -5 11/14/97 

üOÖ?2 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Butyltins 

Sample Name: 
Lab Code: 

Sta-6 
K9708126-006 

Units: ug/Kg(ppb) 
Basis: Dry 

Test Notes: 

Analyte 
Prep 

Method 
Analysis 
Method MRL 

Dilution      Date          Date 
Factor   Extracted Analyzed 

Result 
Result          Notes 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

CA.Krone et al. 
C.A.Krone et al. 
C.A.Krone et al. 

TIN-SVG 
TIN-SVG 
TIN-SVG 

1 
1 
1 

1           11/4/97       11/7/97 
1           11/4/97       11/7/97 
1           11/4/97       11/7/97 

5 
4 

ND 

Approved By:  
1S22/0S2595 

08126SVG.JS2 - 6 11/14/97 

.Date:     ^\\^ ( Q 1 

OOfc&B 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Sta-7 
K9708126-007 

Units: ug/Kg(ppb) 
Basis: Dry 

Analyte 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

Prep 
Method 

CAKrone et al. 
CAKrone et al. 
CAKrone et al. 

Analysis 
Method 

TIN-SVG 
TIN-SVG 
TIN-SVG 

MRL 

1 
1 
1 

Dilution      Date Date 
Factor   Extracted Analyzed Result 

Result 
Notes 

1 11/4/97       11/7/97 ND 
1 11/4/97       11/7/97 ND 
1 11/4/97       11/7/97 ND 

Approved By: 
1S22/052595 ^ 

Date: ■ili^q7 

08126SVG.JS2 - 7 11/14/97 

(JOW4 



COLUMBIA ANALYTICAL SERVICES, INC. 

_ Analytical Report " 

Client: 
■     Project: 
8     Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Service Request: 
Date Collected: 
Date Received: 

K9708126 
10/31/97 
11/3/97 

O 

Butyltins 

Sample Name: 
Lab Code: 

Sta-8 
K9708126-008 

Units: 
Basis: 

ug/Kg(ppb) 
Dry 

■    Test Notes: 

m    Analyte 
Prep 

Method 
Analysis 
Method       MRL 

Dilution      Date 
Factor   Extracted 

Date 
Analyzed Result 

Result 
Notes 

B     Tri-n-butyltin 
8     Di-n-butyltin 

n-Butyltin 

H 

CAKrone et al. 
CAKrone et al. 
CAKrone et al. 

TIN-SVG           1 
TIN-SVG           1 
TIN-SVG           1 

1            11/4/97 
1            11/4/97 
1            11/4/97 

11/7/97 
11/7/97 
11/7/97 

2 
2 

ND 

Approved By: /\Lfj        Date:     lt(|i|97  
1S22/052595 ^ 

00« 5 08126SVG.JS2-S 11/14/97 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Sta-9 
K9708126-009 

Units: 
Basis: 

ug/Kg (ppb) 
Dry 

Analyte 
Prep 

Method 
Analysis 
Method MRL 

Dilution     Date 
Factor   Extracted 

Date 
Analyzed Result 

Result 
Notes 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

C.A.Krone et al. 
CAKrone et al. 
C.AKrone et al. 

TIN-SVG 
TTN-SVG 
TIN-SVG 

1 
1 
1 

1           11/4/97 
1           11/4/97 
1           11/4/97 

11/7/97 
11/7/97 
11/7/97 

5 
3 

ND 

Approved By: Date: vutm 
08126SVGJS2- 9 11/14/97 Page No.: 

00026 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Sta-10 
K9708126-010 

Units: ug/Kg(ppb) 
Basis: Dry 

Analyte 
Prep 

Method 
Analysis 
Method MRL 

Dilution      Date Date 
Factor   Extracted Analyzed Result 

Result 
Notes 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

CAKrone et al. 
C A.Krone et al. 
CAKrone et al. 

TIN-SVG 
TIN-SVG 
TIN-SVG 

1 11/4/97       11/7/97 ND 
1 11/4/97       11/7/97 ND 
1 11/4/97       11/7/97 ND 

Approved By: 
IS22/0S2595 

08126SVG.JS2-1OI1/14W7 

Date:     llNfl 

Page No.: 

00027 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Reference 
K9708126-011 

Units: ug/Kg(ppb) 
Basis: Dry 

Analytc 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

Prep 
Method 

C A.Krone et al. 
C A.Krone et al. 
CA.Krone et al. 

Analysis 
Method 

TBSf-SVG 
TIN-SVG 
1TN-SVG 

MRL 

1 
1 
1 

Dilution      Date Date Result 
Factor   Extracted Analyzed    Result Notes 

1 11/4/97 
1 11/4/97 
1 11/8/97 

11/7/97 1 
11/7/97 ND 

11/10/97        ND 

Approved By: Date: x/^/r^ 

0K126SVC.JS3-1I 11/14/97 0AO2 8 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical 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:                     Method Blank Units: ng/Kg(ppb) 
Lab Code:                         K971104-SB Basis: Dry 
Test Notes: 

Prep Analysis Dilution      Date         Date                            Result 
Analyte                                     Method Method MRL               Factor   Extracted Analyzed    Result          Notes 

Tri-n-butyltin                            CAKrone et al. TIN-SVG 1                         1            11/4/97       11/7/97         ND 
Di-n-butyltin                             CAKrone et al. TIN-SVG 1                         1            11/4/97       11/7/97         ND 
n-Butyltin                                 CAKrone et al. TIN-SVG 1                         1            11/4/97       11/7/97           8 

Approved By: jty Date:   itj/f/fr 1 

08126SVG.JS1 - MB 11/14/97 Page No.: 

UÖ029 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Service Request: K9708126 
Date Collected: NA 
Date Received: NA 

Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Method Blank 
K971108-SB 

Units: ug/Kg(ppb) 
Basis: Dry 

Analyte 

n-Butyltin 

Prep 
Method 

CA.Krone et al. 

Analysis 
Method 

1TN-SVG 

MRL 

1 

Dilution     Date Date Result 
Factor   Extracted Analyzed    Result Notes 

1 11/8/97      11/10/97 39 

Approved By: 
1S22/052595 

Date .   \l [HM 
08I26SVG.JS4-MB 11/14/97 Page No.: 

00030 



I 
¥ 
l 

lient: 
roject: 
ample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Base Neutral/Acid Semivolatile Organic Compound 

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

Date Extracted: 11/4/97 

(nits: ug/kg 
asis: Dry 
lethods: EPA 3550A/SIM I 

^nalyte 

Jhenol 
■-Chlorophenol 
^-Nitre-phenol 

2,4-Dimethylphenol 
^,4-Dichlorophenol 
Bfaphthalene 
B-Chloro-3-methylphenol 

2,4,6-Trichlorophenol 
Acenaphthylene 

Bimethyl Phthalate 
^.cenaphthene 

2,4-Düütrophenol 
4-NitrophenoI 
■luorene 
B^iethyl Phthalate 

2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
■henanthrene 
Anthracene 

Di-n-butyl Phthalate 
Fluoranthene 

Syrene 
Jutyl Benzyl Phthalate 

Benz(a)anthracene 
Chrysene 
■is(2-ethylhexyl) Phthalate 
■i-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Ienzo(a)pyrene 

ideno( 1 ^,3-cd)pyrene 
Dibenz(a4i)anthracene 
3enzo(g,n,i)perylene f 
I 
I 
I 
I 
r 

Sample Name:      Sta-l-2-B Sta-l-2-T Sta-3 
Lab Code:    K9708126-001 K9708126-002 K9708126-O03 

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

MRL 

50 ND 67 ND 
50 ND ND ND 
40 ND ND ND 

200 ND ND ND 
100 ND ND ND 
20 ND 24 ND 
50 ND ND ND 
30 ND ND ND 
20 ND 27 ND 
10 ND ND ND 
10 ND 107 ND 

300 ND ND ND 
100 ND ND ND 
20 ND 136 ND 
10 ND ND ND 

100 ND ND ND 
300 ND ND ND 
20 44 2300 21 
20 ND 700 ND 
10 ND 56 32 
20 109 5100 78 
20 140 4300 87 
10 ND ND ND 
20 46 2100 50 
20 53 2100 64 

200 ND 360 240 
10 ND ND ND 
20 129 2100 200 
20 42 1800 65 
20 88 2100 131 
20 38 1200 77 
20 ND 190 20 
20 36 1000 66 

P^l&^ffl.irrom ß^\ Date:    //   '/> S> 04&31 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Date Extracted: 11/4/97 

Base Neutral/Acid Semivolatile Organic Compound 

Units: 
Basis: 
Methods: 

Analyte 

Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
Naphthalene 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
Acenaphthylene 
Dimethyl Phthalate 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Fluorene 
Diethyl Phthalate 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butyl Benzyl Phthalate 
Benz(a)anthracene 
Chrysene 

• Bis(2-ethylhexyl) Phthalate 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno( 1 ^,3-cd)pyrene 
Dibenz(a4i)anthracene 
Benzo(g,h,i)perylene 

ug/kg 
Dry 
EPA 3550A/SIM 

Sample Name:         Sta-4 Sta-5 Sta-6 
Lab Code:   K9708126-004 K9708126-005 K9708126-006 

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

MRL 

50 ND ND ND 
50 ND ND ND 
40 ND ND ND 

200 ND ND ND 
100 ND ND ND 
20 ND ND ND 
50 ND ND ND 
30 ND ND ND 
20 ND ND ND 
10 ND ND ND 
10 ND ND ND 

300 ND ND ND 
100 ND ND ND 
20 ND ND ND 
10 ND ND ND 

100 ND ND ND 
300 ND ND ND 
20 ND ND ND 
20 ND ND ND 
10 37 ND 15 
20 26 38 21 
20 30 48 23 
10 ND ND ND 
20 ND ND ND 
20 22 27 22 

200 ND ND ND 
10 ND ND ND 
20 92 151 83 
20 29 48 28 
20 51 84 48 
20 32 46 26 
20 ND ND ND 
20 30 42 23 

Approved By: 

08I26SVM.AVI - STD 4-< 11/14/97 

IteL Date: U/Kfsn 
00032 

Page No.: 



I 
I 
I 
I 
I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Date Extracted: 11/4/97 

Base Neutral/Acid Semivolatile Organic Compound 

Units: ug/kg 
Basis: Dry 
Methods: EPA 3550A/SIM 

Analyte 

I Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 

. 2,4-Dichlorophenol 
I Naphthalene 

4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
Acenaphthylene 

I [Dimethyl Phthalate 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 

BFluorene 
pDiethyl Phthalate 

2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

HPhenanthrene 
■Anthracene 

Di-n-butyl Phthalate 
Fluoranthene 

ÄPyrene 
Jputyl Benzyl Phthalate 

Benz(a)anthracene 
Chrysene 

fcis(2-ethylhexyl) Phthalate 
Bbi-n-octyl Phthalate 

nBenzo(b)fluoranthene 
Benzo(k)fluoranthene 

■benzo(a)pyrene 
■ttndeno( 1 ,2,3-cd)pyrene 
^Dibenz(a4i)anthracene 

Benzo(g,h,i)perylene 

r pproved By: 

Sample Name:          Sta-7 Sta-8 Sta-9 

Lab Code:    K9708126-007 K9708126-008 K9708126-009 
Date Analyzed:       11/10/97 11/11/97 11/11/97 

MRL 

50 ND ND ND 

50 ND ND ND 

40 ND ND ND 

200 ND ND ND 
100 ND ND ND 

20 ND ND ND 

50 ND ND ND 
30 ND ND ND 

20 ND ND ND 

10 ND ND ND 

10 ND ND ND 

300 ND ND ND 
100 ND ND ND 
20 ND ND ND 
10 ND ND ND 

100 ND ND ND 
300 ND ND ND 

20 ND ND ND 
20 ND ND ND 
20 41 22 48 
20 ND ND 55 
10 ND ND 71 

20 ND ND ND 
20 ND ND 37 

200 ND ND 45 
10 ND ND ND 
20 ND 38 ND 
20 ND ND 148 
20 ND 23 47 
20 ND ND 97 
20 ND ND 44 
20 ND ND ND 
20 ND ND 49 

Date:   /['/3'^ 
08126SVM.AY2-STD 1-3 11/13/97 

0003 3 
Page No.: 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Date Extracted: 11/4/97 

Base Neutral/Acid Semivolatile Organic Compound 

Units: 
Basis: 
Methods: 

Analyte 

Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-DichlorophenoI 
Naphthalene 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
Acenaphthylene 
Dimethyl Phthalate 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Fluorene 
Diethyl Phthalate 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 
Pyrene 
Butyl Benzyl Phthalate 
Benz(a)anthracene 
Chrysene 
Bis(2-ethylhexyl) Phthalate 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l i2,3-cd)pyrene 
Dibenz(a4i)anthracene 
Benzo(g,h,i)perylene 

ug/kg 
Dry 
EPA 3550A/SIM 

Sample Name:         Sta-10 Reference Method Blank 
Lab Code:   K9708126-010 K9708126-011 KWG9703390-4 

Date Analyzed:       11/11/97 11/7/97 11/7/97 

MRL 

50 ND ND ND 
50 ND ND ND 
40 ND ND ND 

200 ND ND ND 
100 ND ND ND 
20 ND ND ND 
50 ND ND ND 
30 ND ND ND 
20 ND ND ND 
10 ND ND ND 
10 ND ND ND 

300 ND ND ND 
100 ND ND ND 
20 ND ND ND 
10 ND ND ND 

100 ND ND ND 
300 ND ND ND 
20 ND ND ND 
20 ND ND ND 
20 ND 20 ND 
20 ND ND ND 
10 ND ND ND 
20 ND ND ND 
20 ND ND ND 

200 ND ND ND 
10 ND ND ND 
20 ND ND ND 
20 41 ND ND 
20 ND ND ND 
20 25 ND ND 
20 ND ND ND 
20 ND ND ND 
20 ND ND ND 

APPr0V<5Ä I.AV2 ■ STD 4-6 11/13/97 lOw- Date: n-iy^i- Page No. 
34 



APPENDIX A 

LABORATORY QA/QC RESULTS 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

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

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

Duplicate Summary 

Total Solids 

Prep Method:        NONE 
Analysis Method:   160.3M 
Test Notes: 

Sample Name 

Sta-l-2-B 

Units:  PERCENT 
Basis: NA 

Duplicate Relative 

Date Sample Sample Percent           Result 

Lab Code Analyzed Result Result Average Difference          Notes 

K9708126-001DUP 11/4/97 58.6 48.4 53.5 19 

Approved By: 
TSDupTO 1397a 

0S125TS.AG1 - DUP 11/5/97 

Date: -m 
PagcN. t)NÖ036 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

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

Duplicate Summary 
Sulfide, Dissolved 

EPA Method 376.2 Modified 
Units: mg/Kg (ppm) 
Dry Weight Basis 

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

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

Sample Name 

Sta-l-2-B 

Lab Code 

K9708126-00ID 

Duplicate Relative 
Sample    Sample Percent 

MRL      Result      Result        Average        Difference 

3.0 ND ND ND 

Approved By: 
DUP1A/102194 

08126Wn\MRl - DUP 11/10/97 

Date: ioftV 
Page No.: 

00037 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

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

Matrix Spike Summary 
Sulfide, Dissolved 

EPA Method 376.2 Modified 
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-l-2-B K9708126-00 IMS 3.0 203 ND 117 58 - 

Approved By: 
MS1A/I02194 

08126WETMR1-MS 11/10/97 

Date: tilfpftr 
Page No ■ 

00038 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: MEC Analytical Systems, Inc. 
Project: Homeport-Pearl Harbor 
LCS Matrix:       Sediment 

Service Request: K9708126 
Date Collected: NA 
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) 

Analyte 

Sulfide, Dissolved 

True 
Value 

4.86 

Result 

3.84 

Percent 
Recovery 

79 

CAS 
Percent 

Recovery 
Acceptance 

Limits 

Approved By: 
ICS/102I94 

08i:6wrrMRi-LCs u/ia/97 

Date: /t//bft ) 

ooo^ 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K9708126 
10/31/97 
11/3/97 
11/5/97 
11/7/97 

Duplicate Summary 
Total Metals 

Units: mg/Kg (ppm) 
Dry Weight Basis 

Sample Name: 
Lab Code: 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Sta-10 
K9708126-010 

EPA 
Method 

200.8 
200.8 
200.8 
200.8 
200.8 
200.8 
200.8 

7471A 
200.8 
200.8 
200.8 
200.8 
200.8 

Duplicate Relative 

Sample Sample Percent 

MRL Result Result Average Difference 

0.02 0.09 0.10 0.10 10 
0.5 3.9 4.2 4.0 8 
0.02 0.14 0.15 0.14 7 
0.02 0.07 0.10 0.08 38 
0.2 31.5 32.9 32.2 4 
0.1 10.1 10.7 10.4 6 
0.02 67.6 57.2 62.4 17 
0.02 1.87 2.34 2.10 22 
0.2 23.9 25.1 24.5 5 

1 ND ND ND - 
0.02 0.13 0.13 0.13 <1 
0.02 0.04 0.04 0.04 <1 
0.5 165 111 138 39(A) 

L 
A 

Duplicate analysis was performed on Sample Sta-l-2-B; Lab Code K9708126-001. 
Outside acceptance limits; see case narrative. 

Approved By:  
DUP1SEPA/I02194 

0Xn6ICP.GJl-DUP 11/10/97 

Date: /i/iofa 
Page No.: 

0ÖO40 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

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

Matrix Spike Summary 
Total Metals 

Units: mg/Kg (ppm) 
Dry Weight Basis 

Sample Name: 
Lab Code: 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury(M) 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Sta-10 
K.9708126-010 

CAS 
Percent 

Spiked Recovery 
Spike Sample Sample Percent Acceptance 

MRL Level Result Result Recovery Limits 

0.02 36 0.09 7.97 22(A) 30-130 
0.5 14 3.9 16.9 93 60-130 

0.02 3.6 0.14 3.46 92 60-130 
0.02 3.6 0.07 3.17 86 60-130 
0.2 14 31.5 45.8 102 60-130 
0.1 18 10.1 27.3 96 60-130 

0.02 72 67.6 120 73 60-130 
0.02 0.07 1.87 2.42 NA 60-130 
0.2 36 23.9 57.8 94 60-130 

1 7.2 ND 7 97 60-130 
0.02 3.6 0.13 2.83 75 60-130 
0.02 7.2 0.04 7.55 104 60-130 
0.5 72 165 139 NA 60-130 

NA 
A 
M 

Not Applicable; see case narrative. 
Outside acceptance limits; see case narrative. 
Matrix Spike analysis was performed on Sample Sta-l-2-B; Lab Code K9708126-001. 

Approved By:  
MSIS/102194 

0X126ICP.GJI -Spike 11/10/97 

Date: ifak Bo. 

001**1 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
LCS Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Source: 

Laboratory Control Sample Summary 
Total Metals 

Units: mg/Kg (ppm) 

ERA Priority Pollutant/CLP Inorganic Soils 

Service Request: K9708126 
Date Collected: NA 
Date Received: NA 
Date Analyzed: 11/7/97 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

EPA 
Method 

200.8 
200.8 
200.8 

200.8 

200.8 
200.8 
200.8 
7471A 
200.8 
200.8 
200.8 
200.8 
200.8 

Result 

29.0 
50.4 
72.8 
64.7 
61.7 
46.6 
122 
2.33 
139 
72.2 
70.8 
49.4 
112 

Control 
Limits 

12.2-90.1 
43.9-81.5 
67.0-107 
51.4-130 
59.4-94.6 
45.9-70.4 
82.7-160 
1.60-3.41 
122-204 

65.5-118 
51.4-87.7 
24.0-76.8 
84.1-144 

Approved By: 
LCSEPA/102194 

0XI26ICPGJ1-ERA230 11/10/97 

Date: /l/pfrfT- 
Page No.: 

00042 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeporting - Pearl Harbor 
Sediment 

Sample Name: 
Lab Code: 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Sta-l-2-B 
K9708126-001 

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

Date TCLP Performed: 11/4/97 
Date Extracted: 11/5/97 
Date Analvzed: 11/6/97 

Matrix Spike Summary 
Toxicity Characteristic Leaching Procedure (TCLP) 

EPA Method 1311 
Metals 

Units: mg/L (ppm) in TCLP Extract 

Spike 
Level 

1 
4 

0.1 
0.1 
0.4 
0.5 

1 
0.01 

1 
2 

0.1 
10 
1 

Sample 
Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Spiked 
Sample 
Result 

0.96 
3.9 

0.10 
0.10 
0.36 
0.49 
0.92 

0.010 
0.91 
2.1 

0.09 
9.1 
1.12 

Percent 
Recovery* 

96 
98 
100 
100 
90 
98 
92 
100 
91 
105 ' 
90 
91 
112 

Percent recovery information is provided in order to assess the performance of the method on this matrix. 

Approved By: 
TCWWSSfc«! - Sp*« 11/10/97 ^9 '6- Date: {_[ Iiok^h 

Page No. 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
LCS Matrix: 

MEC Analytical Systems, Inc. 
Homeporting - Pearl Harbor 
Water 

Laboratory Control Sample Summary 
Total Metals 

Units: mg/L (ppm) in TCLP Extract 

Source: 

Analyte 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Inorganic Ventures ICV 

EPA True 
Method Value 

3010A/6010A 2.5 
3010A/6010A 2.5 
3010A/6010A 0.125 
3010A/6010A 1.25 
3010A/6010A 0.5 
3010A/6010A 0.625 
3010A/6010A 2.5 

7470A 0.01 
3010A/6010A 1.25 
3010A/6010A 2.5 
3010A/6010A 0.625 
3010A/6010A 7.5 
3010A/6010A 1.25 

Result 

2.6 
2.4 

0.123 
1.22 

0.504 
0.616 
2.48 

0.011 
1.26 
2.4 

0.584 
7.4 
1.19 

Service Request: K9708126 
Date Collected: NA 
Date Received: NA 
Date Analyzed: 11/6/97 

CAS 
Percent 

Recovery 
Percent Acceptance 

Recovery Limits 

104 85-115 
96 85-115 
98 85-115 
98 85-115 
101 85-115 

99 85-115 

99 85-115 

110 85-115 

101 85-115 

96 85-115 

93 85-115 

99 85-115 

95 85-115 

Approved By:  
LCSEPA/102194 

0M26ICPJCI-LCSW 11/10/97 
^=h Date: I t/ml^f- 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

Matrix Spike/Duplicate Matrix Spike Summary 
Petroleum Hydrocarbons 
EPA Methods 9071/418.1 

Units: mg/Kg (ppm) 
Dry Weight Basis 

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

Sample Name: 
Lab Code: 

Analyte 

Sta-7 
K9708126-007DMS 

Spike Level 
MS      DMS 

Sample 
Result 

Spike Result 
MS      DMS 

Percent  Recovery 
CAS        Relative 

Acceptance    Percent 
MS      DMS       Limits     Difference 

Oil 1400     1500 21 1310      1380 92 91 59-125 

Approved By: 
DMSIS/120594 

0X126PHCCR1-DMSIS 11/12/97 

j^L Date:      Hi hth> 
mm 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 
Petroleum Hydrocarbons 

EPA Methods 9071/418.1 
Units: mg/Kg (ppm) 

CAS 
Percent 

Recovery 
True Percent Acceptance 

Analyte Value Result Recovery Limits 

Oil 800 766 96 72-111 

Approved By: 7*V Date:      til 1^1^ 

0Ö046 

0M26PHCCRI .418st.CS 11/11/97 ngeno 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Date Extracted: 11/4/97 
Date Analyzed: 11/7-11/9/97 

Surrogate Recovery Summary 
Organochlorine Pesticides and Polychlorinated Biphenyls 

Prep Method: EPA 3550A 
Analysis Method: 8080 

Test 
Sample Name Lab Code Notes 

Sta-l-2-B K9708126-001 
Sta-l-2-T K9708126-002 
Sta-3 K9708126-003 
Sta-4 K9708126-004 
Sta-5 K9708126-005 
Sta-6 K9708126-006 
Sta-7 K9708126-007 
Sta-8 K9708126-008 
Sta-9 K9708126-009 
Sta-10 K9708126-010 
Reference K9708126-011 
Method Blank KWG9703407^t 
Sta-7 K9708126-007MS 
Sta-7 K9708126-007DMS 
Lab Control Sample KWG9703407-3 

Units:  Percent 
Basis: Dry 

Percent  Recovery 
Tetrachloro-m-xylene      Decachlorobiphenyl 

32 
25 
32 
43 
38 
38 
45 
46 
33 
41 
44 
50 
49 
49 
60 

40 
56 
47 
58 
51 
46 
51 
52 
45 
47 
65 
95 
84 

81 
86 

CAS Acceptance Limits: 20-107 20-142 

Approved By: 
SUR2/021397a 

08I26SVG.LP3-SUR 11/1.V97 

xmi Date: (t \IUK -> 

0 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 

Kample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

Date Extracted: 11/4/97 
Date Analyzed: 11/8/97 

I Matrix Spike/Duplicate Matrix Spike Summary 
Organochlorine Pesticides and Polychlorinated Biphenyls 

tample Name: 
ab Code: 

Test Notes: 

Sta-7 
K9708126-007MS K9708126-007DMS 

I 

Units: ug/Kg(ppb) 
Basis: Dry 

Percent   Recovery 
CAS        Relative 

I Prep Analysis Spike Level   Sample Spike Result Acceptance Percent Result 

BKnalyte Method Method MRL  MS DMS   Result MS DMS MS DMS Limits Difference Notes 

^amma-BHC(Lindane) EPA 3550A 8080 2       11 11        ND 7 7 64 64 20-141 <1 

■ieptachlor EPA 3550A 8080 2       11 11        ND 7 7 64 64 20-108 <1 
■ 

Aldrin EPA 3550A 8080 2       11 11        ND 6 6 55 55 20-181 <1 

JDieldrin EPA 3550A 8080 2       11 11        ND 8 9 73 82 20-183 12 

Kndrin EPA 3550A 8080 2       11 11        ND 9 9 82 82 20-164 <1 

^.4'-DDT EPA 3550A 8080 2       11 11        ND 7 8 64 73 20-185 13 

I 
1 
I 
I 
I 
I 
I 
I 
I pproved By: \M     Date: Ü  N((o 

DMS/0904O7a 
0K126SVG LP3 - DMS II/IV97 0'(W48 

I 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: MEC Analytical Systems, Inc. Serv ice Request: K9708126 
Project: Homeport-Pearl Harbor Date Collected: NA 
LCS Matrix: Sediment Date Received: 

Date Extracted: 
Date Analyzed: 

NA 
11/4/97 

11/7/97 
Laboratory Control Sample s Summary 

Organochlorine Pesticides and Polychlorinated Biphenyls 
Sample Name: Lab Control Sample Units: ug/Kg (ppb) 
Lab Code: KWG9703407-3 Basis: Dry 

Test Notes: 

CAS 
Percent 

Recovery 
Prep Analysis True Percent Acceptance Result 

Analyte Method Method Value Result Recovery Limits Notes 

gamma-BHC(Lindane) EPA 3550A 8080 13 10 77 21-123 

Heptachlor EPA 3550A 8080 13 9 69 31-112 
Aldrin EPA 3550A 8080 13 9 69 26-127 
Dieldrin EPA 3550A 8080 13 .11 85 18-161 
Endrin EPA 3550A 8080 13 11 85 32-135 
4,4'-DDT EPA 3550A 8080 13 10 77 30-146 

Approved By: 
LCS/03l497a 

0K126SVGLPJ-LCS 11/13/97 

u*** Date:    Ü   Nf^O 

Page No.: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Surrogate Recovery Summary 
Butyltins 

Prep Method: C.A.Krone et al. 

Analysis Method: HN-SVG 

Test 

Sample Name Lab Code Notes 

Sta-l-2-B K9708126-001 

Sta-l-2-T K9708126-002 

Sta-3 K9708126-003 

Sta-4 K9708126-004 

Sta-5 K9708126-005 

Sta-6 K9708126-006 

Sta-7 K9708126-007 

Sta-8 K9708126-008 

Sta-9 K9708126-009 

Sta-10 K9708126-010 

Reference K9708126-011 
Reference K9708126-01 IMS 

Reference K9708126-011DMS 
Lab Control Sample K971104-SL 
Method Blank K971104-SB 

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

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

Units: PERCENT 
Basis: NA 

Percent   Recovery 
Tri-n-propyltin Tri-n-pentyltin 

115 

126 

143 

111 

116 

86 

49 
164 
211 A 
141 
177 
173 
110 
47 

131 

89 
103 
104 
77 
84 
80 
48 

110 
136 
116 
127 
145 
62 
58 

115 

CAS Acceptance Limits: 

Outside acceptance limits; see case narrative. 

20-195 20-172 

Approved By: 
SUR2/052595 

08I26SVGJSI -SUR 11/14/97 

Date: "flft? ^ 
PageNet 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

QA/QC Report 

Surrogate Recovery Summary 
Butyltins 

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

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

Prep Method: C.A.Krone et al. 
Analysis Method: T1N-SVG 

Test 
Sample Name Lab Code Notes 

Sta-l-2-T K9708126-002R 
Sta-3 K9708126-003R 
Reference K9708126-011R 
Reference K9708126-011MS 
Reference K9708126-011DMS 
Lab Control Sample K971108-SL 
Method Blank K971108-SB 

Units: PERCENT 
Basis: NA 

Percent  Recovery 
Tri-n-propyltin Tri-n-pentyltin 

68 
95 
86 

111 
90 
55 

118 

67 
88 
76 

104 
78 
63 

110 

CAS Acceptance Limits: 20-195 20-172 

Approved By:  
SUR2/052595 

08126SVG.JS4 - SUR 11/1*97 

Date: V(/IM|<7 

oo ma 



I 
I 

] 

I 
I 
flsai 

Client: 
Project: 
[Sample Matrix: 

ample Name: 

b Code: 
Test Notes: 

I 
ialyte 

Tri-n-butyltin 

Ki-n-butyltin 

Butyltin 

I 
I 
I 
I 
I 
I 
I 
I 
I 

approved By: 
lMS/052595 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

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

Reference 

K9708126-011MS, 

Matrix Spike/Duplicate Matrix Spike Summary 
Butyltins 

K9708126-011DMS 
Units: ug/Kg(ppb) 

Basis: Dry 

Prep 
Method 

Percent  Recovery 

CAS Relative 
Analysis Spike Level   Sample    Spike Result Acceptance    Percent      Result 
Method     MRL  MS   DMS    Result      MS      DMS    MS   DMS       Limits      Difference     Notes 

C.A.Krone et al TIN-SVG 

C.A.Krone et al TIN-SVG 

C.A.Krone et al    TIN-SVG 

13 

13 

13 

13 

13 

13 

1 

ND 

1 

22 

19 

4 

10 

8 

3 

162 

146 

23 

69 20-200 75 

62 20-200 81 

15 20-200 29 

4- Date: U 4117 

08I26SVGJS1-DMS 11/14/97 

I 
Page No.: 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

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

Sample Name: 

Lab Code: 
Test Notes: 

Reference 

K9708126-011MS, 

Matrix Spike/Duplicate Matrix Spike Summary 
Butyltins 

K9708126-011DMS 

Units: ug/Kg(ppb) 

Basis: Dry 

Analyte 

Tri-n-butyltin 

Di-n-butyltin 

n-Butyltin 

Prep 
Method 

CA.Krone et al 

CA.Krone et al 

CA.Krone et al 

Analysis 
Method 

TIN-SVG 

TIN-SVG 

TIN-SVG 

Percent  Recovery 

CAS Relative 
Spike Level   Sample    Spike Result Acceptance    Percent      Result 

MRL  MS   DMS   Result      MS     DMS    MS   DMS      Limits      Difference    Notes 

13 

13 
13 

13 

13 

13 

ND 

ND 
ND 

15 

13 
0.1 

12 

11 

0.04 

115 

100 

<1 

92 

85 

<1 

20-200 

20-200 
20-200 

22 

17 

86 

Outside acceptance limits; see case narrative. 

Approved By: 
DMS/052595 

Date: \)ltjhr 
08I26SVGJS4 - DMS 11/14/97 

0Ö053 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: 
Project: 
LCS Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

Service Request: K9708126 
Date Collected: NA 
Date Received: NA 

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

Laboratory Control Sample Summary 
Butyltins 

Sample Name: 
Lab Code: 
Test Notes: 

Lab Control Sample 
K971104-SL 

Analyte 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

iple Units: 
Basis: 

ug/Kg (ppb) 
Dry 

Prep 
Method 

Analysis 
Method 

True 
Value Result 

Percent 
Recovery 

CAS 
Percent 

Recovery 
Acceptance 

Limits 
Result 
Notes 

CAKrone et al 
C AKrone et al 
CAKrone et al 

TIN-SVG 
TIN-SVG 
TIN-SVG 

10 
10 
10 

6 
3 
1 

60 
30 
10 

20-164 
20-164 
20-164 A 

Outside acceptance limits; see case narrative. 

Approved By: 
LCS/52595 

08I26SVGJSI -LCS I1/14OT 

Date:     • I |i±Lil 

oinra* 



COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: MEC Analytical Systems, Inc. 
Project: Homeport-Pearl Harbor 
LCS Matrix: Sediment 

Laboratory Control Sample Summary 
Butyltins 

Sample Name: Lab Control Sample 
Lab Code: K971108-SL 
Test Notes: 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K9708126 
NA 
NA 
11/8/97 
11/10/97 

Units: ug/Kg(ppb) 
Basis: Dry 

Analyte 

Tri-n-butyltin 
Di-n-butyltin 
n-Butyltin 

Prep 
Method 

Analysis 
Method 

C.A.Krone et al TIN-SVG 
C.A.Krone et al TIN-SVG 
C.A.Krone et al     TIN-SVG 

True 
Value 

10 
10 
10 

CAS 
Percent 

Recovery 
Percent   Acceptance 

Result   Recovery      Limits 
Result 
Notes 

7 
7 

11 

70 
70 
110 

20-164 
20-164 
20-164 

Approved By:  
LCS/52595 

0SI26SVGJS4-LCS 11/14/97 

$- 
Date: w 

Page No: 
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I COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

| Client: MEC Analytical Systems, Inc. Service Request: K9708126 

Project: Homeport-Pearl Harbor Date Collected: 10/31/97 

M Sample Matrix: Sediment Date Received: 
Date Extracted: 
Date Analyzed: 

11/3/97 
11/4/97 
11/7-11/11/97 

Surrogate Recovery Summary 

■Prep Method: 

Base Neutral/Acid Semivolatile Organic Compound 
EPA 3550A Units: Percent 

Analysis Method: SIM Basis: Dry 

Sample Name 
Test Per cent Recover y 

Lab Code Notes 2FP PHL NBZ FBP             TBP TPH 

■Sta-l-2-B 
(sta-l-2-T 

K9708126-001 86 91 83 76 104 126 

K9708126-002 81 88 79 80 115 A 169 A 

Sta-3 K9708126-003 84 86 82 85 117A 147 A 

«Sta-4 
■Sta-5 
™Sta-6 

K9708126-004 77 88 78 80 120 A 159 A 

K9708126-005 75 81 80 73 99 155 A 

K9708126-006 64 63 74 76 108 147 A 

Sta-7 K9708126-007 65 68 81 77 111 A 130 

■sta-8 
■Sta-9 

K9708126-008 62 58 81 78 105 128 

K9708126-009 51 55 64 68 95 139 

Sta-10 K9708126-010 53 73 79 88 126 A 140 

■Reference 
■Reference 

Reference 

K9708126-011 84 84 80 77 85 98 

K9708126-011MS 91 91 88 85 99 102 

K9708126-011DMS 74 76 69 69 85 90 

^Lab Control Sample KWG9703390-3 58 78 82 80 36 96 

■Method Blank KWG9703390^ 44 69 88 82 15 104 

1 
1 
1 
■2FP 

CAS Acceptance Limits: 5-106 5-96 5-134 5-120            5-110 15-145 

2-Fluorophenol 
PHL Phenol-d5 

■pJBZ 
■FBP 

Nitrobenzene-d5 
2-Fluorobiphenyl 

TBP 2,4,6-Tribromophenol 
_TPH Terphenyl-dl4 

Outside acceptance limits; see case narrative. 
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Sample Matrix: 

MEC Analytical Systems, Inc. 
Homeport-Pearl Harbor 
Sediment 

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

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

Sample Name: 
Lab Code: 
Test Notes: 

Reference 
K9708126-01 IMS 

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

K9708126-011DMS 
Units: ug/kg 
Basis: Dry 

Percent  Recovery 
CAS        Relative 

Result 
e   Notes 

Prep Analysis Spike Level Sample Spike Result Acceptance Perce 
Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits     B iffer« 

Phenol EPA 3550A SIM 50 270 270 ND 225 195 83 72 21-100 14 
2-Chlorophenol EPA 3550A SIM 50 270 270 ND 214 185 79 69 20-105 15 
4-Chloro-3-methylphenol EPA 3550A SIM 50 270 270 ND 232 218 86 81 23-108 6 
Acenaphthene EPA 3550A SIM 10 270 270 ND 227 207 84 77 43-117 9 
4-Nitrophenol EPA 3550A SIM 100 270 270 ND 250 230 93 85 22-113 8 
Pyrene EPA 3550A SIM 20 270 270 ND 249 239 92 89 24-143 4 
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Client: MEC Analytical Systems, Inc. Service Request: K9708126 

Project: Homeport-Pearl Harbor Date Collected: NA 

LCS Matrix: Sediment Date Received: 
Date Extracted: 
Date Analyzed: 

NA 
11/4/97 
11/7/97 

Laboratory Control Sample Summary 
Base Neutral/Acid Semivolatile Organic Compound 

Sample Name: Lab Control Sample Units: ug/kg 

Lab Code: KWG9703390-3 Basis: Dry 

Test Notes: 

CAS 
Percent 

Recovery 

Prep Analysis True Percent Acceptance Result 

Analyte Method Method Value Result Recovery Limits Notes 

Phenol EPA 3550A SIM 250 199 80 32-96 

2-Chlorophenol EPA 3550A SIM 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 
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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 Aircraft 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 

Harbor, Hawaii. Reference sediment was collected on November 1, 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. 

Samples were received by MEC in Carlsbad, California 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 samples in a cooler containing blue ice packs to Ogden's Bioassay Laboratory 

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 

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

1-2B (1B+2B), 3,4, 5, 6,7, 8,9, and 10. 
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2.2      ORGANISM PROCUREMENT AND HANDLING 

Amphipods 

Test specimens of Grandidierella japonica were collected in Newport Bay, California by 

Mr. David Gutoff. Sediment cores were taken from the bay bottom 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 containing the date, weather conditions, 

physical conditions, and any specific comments pertaining to each collection event. 

Upon arrival 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 

initiation. During 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 initiation. 
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2.3      BIOASSAY PROTOCOLS 

Amphipod Bioassays 

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 

control 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 exposure 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 to 

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 



Pearl Harbor Homeporting Final Report 

Bivalve Bioassays 

Bivalve larvae tests were conducted according to the guidelines outlined in ASTM 

E 724-89. Survival and development of larvae 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 protocol 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-Rafter® counting chamber, followed by visual 

observations made using a compound microscope. A total larvae count was made to 

assess survival. To determine normal development, 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 a 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 chloride was also conducted to ensure 

that the organisms were not being affected by stresses other than contamination in the test 

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

chambers, improper handling, or insufficient acclimation). 
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2.4 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 in 

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 laboratory. 

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 during testing. All data generated by the laboratory 

are monitored 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 (LC50) for the amphipod reference 

toxicant data. 
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Bivalve development data were analyzed by comparing the lab control with each test site 
concentration series. The LC50 and the median effect concentration (ECS0) were 
calculated for survival and normality data, respectively, for each of the bivalve sites. 
Probit Method was used to calculate the EC50 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. 
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Table 3-1. Bioassay Results Summary 
Homeporting Pearl Harbor 

Grandidierellajaponica and Crassostrea gigas 

■'""Cr 'i^*.   ■■   *"a*^ *v:. ■ .*. 
'*■-.... :■■».-*si,;. ?•■!:."-• fl •«•■»..-   ■"-. 

S- ^-SöUd Phase Analyses 
Xmphipod Average 

:;J ';'$:.:-'::
:,; -percent Survival 

Suspended Particulate Phase Analyses 
Bivalve Survival           Bivalve Normality 

LC50                             EC50 
(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 
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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 LC50 value was determined to be 2.4 mg/L CdCl2. 

Reference Survival 

The average amphipod reference survival was 94 percent. No minimum 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 survival 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. 
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Site 4 Survival 

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

difference in survival between the reference and test site. 

Site 5 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 



Pearl Harbor Homeporting Final Report 

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 EC50 value was 13.9 jig/L CuCl2 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 LC50/EC50 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 LC50/EC50 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 
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significant difference in normality between the lab control and the 50 and 100 percent 

elutriate treatments. The LC50 for survival was 67 percent elutriate and the 

EC50 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 

elutriate treatments. The LC50 for survival was 77 percent elutriate and the 

EC50 normality value was 73 percent elutriate. 

Site 4 Survival and Normality 

Statistical analyses indicated a significant difference in survival between the lab 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 LC50 survival value was 77 percent elutriate and the 

EC50 normality value was 62 percent elutriate. 

Site 5 Survival and Normality 

Statistical analyses indicated no significant difference in survival between the lab control 

and any elutriate treatment. Statistical analyses indicated a significant difference in 

normality between the lab control and the 50 and 100 percent elutriate treatments. The 

LC50/ECS0 values for both survival and normality were >100 percent elutriate. 

Site 6 Survival and Normality 

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 elutriate 
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treatments. The LC50 survival value was 81 percent elutriate and the EC50 normality 

value was 71 percent elutriate. 

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 

100 percent elutriate treatments. The LC50 survival value was 70 percent elutriate and the 

EC50 normality value was 70 percent elutriate. 

Site 8 Survival and Normality 

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 control and the 1, 10, 50, and 100 percent elutriate treatments. The 

LC50/EC50 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 

LC5o/EC50 values for both survival and normality were >100 percent elutriate. 

Site 10 Survival and Normality 

Statistical analyses indicated no significant difference in either survival or normality 

between the lab control and any elutriate treatment. The LC50/EC50 values for both 

survival and normality were >100 percent elutriate. 
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Table 3-2. 10-Day Solid Phase Bioassay with Grandidierella japonica 

■■/••^'^£-iÄ:^^^                  .'Dead.-    ■/  'Survival .   Percent Survival 

Control A 
B 
C 
D 
E 

18 
20 
20 
20 
20 

2 
0 
0 
0 
0 

90 
100 
100 
100 
100 98 

Reference A 
B 
C 
D 
E 

18 
17 
19 
20 
20 

2 
3 
1 
0 
0 

90 
85 
95 
100 
100 94 

1-2T A 
B 
C 
D 
E 

18 
18 
17 
19 
20 

2 
2 
3 
1 
0 

90 
90 
85 
95 
100 92 

1-2B A 
B 
C 
D 
E 

18 
17 
18 
19 
17 

2 
3 
2 
1 
3 

90 
85 
90 
95 
85 89 

3 A 
B 
C 
D 
E 

19 
18 
18 
17 
18 

1 
2 
2 
3 
2 

95 
90 
90 
85 
90 90 

4 A 
B 
C 
D 
E 

16 
19 
19 
18 
20 

4 
1 
1 
2 
0 

80 
95 
95 
90 
100 92 
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Table 3-2 (Continued). 10-Day Solid Phase Bioassay with Grandidierella japonica 

Test ■ ..-***&, .-.•^7.-'- -;,,; Number Number Percent Average 

* Site "•',:..j.t ̂ Rep-V i'yi^T^Alive;... :  Dead Survival Percent Survival 

5 A 19 1 95 
B 18 2 90 
C 19 1 95 
D 18 2 90 
E 19 1 95 93 

6 A 20 0 100 
B 19 1    - 95 
C 20 0 100 
D 19 1 95 
E 19 1 95 97 

7 A 15 5 75 
B 19 1 95 
C 19 1 95 
D 20 0 100 
E 19 1 95 92 

8 A 20 0 100 
B 20 0 100 
C 19 1 95 
D 18 2 90 
E 20 0 100 97 

9 A 19 1 95 
B 18 2 90 
C 19 1 95 
D 19 1 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 
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Table 3-3. Bivalve Larvae Development Results Summary - Reference 

^ ^lutrateSfe-" 

Concentration} 
(percent)if "7 

/Rep v Total...-:. 

Larvae? -- 

>:.-•.•; Number 
Normal Larvae 

■Counted 

Percent „ 

Normal 

Average 

Percent 
Normal 

Average 

Percent 
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 107 96 90 

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 88 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 

EC50 normality value is >100 percent elutriate. 
LC50 survival value is > 100 percent elutriate. 
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Table 3-4. Bivalve Larvae Development Results Summary - Site 1-2T 

Elutriate^ ;/r 

Concentration, 
(percent)'-?. 

Repv Total 

; : Larvae 

Number 

Normal Larvae 
Counted 

Percent 

Normal 

Average 

Percent 
Normal 

Average 

Percent 
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 113 108 96 

B 113 104 92 

1 C 144 134 93 

D 114 101 89 

E 103 102 99 94 93 

A 107 104 97 

B 124 115 93 

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 

E 118 101 86 89 95 

EC50 normality value is >100 percent elutriate. 

LC50 survival value is > 100 percent elutriate. 
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Table 3-5. Bivalve Larvae Development Results Summary - Site 1-2B 

Elutriateff;- 
Concentratiqn 

'■■-   (percent)}£; 

Rep ;-:. totals..?. 
' Xaryae';;^:, 

Number 
. Normal Larvae 

Counted 

Percent 
Normal 

Average      - 
Percent. 
Normal 

;*   Average  ; -. 
.   Percent  li- 

-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 94 

1 C 95 92 97 

D 106 92 87 

E 76 70 92 93 79 

A 73 67 92 

B 151 138 91 

10 C 146 137 94 

D 120 109 91 

E 105 95 90 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 C 14 2 14 

D 13 2 15 

E 22 4 18 17* 15* 

EC50 normality value is 65 percent elutriate. 

LC50 survival value is 67 percent elutriate. 

* Statistically significant (p<0.05) 
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Table 3-6. Bivalve Larvae Development Results Summary - Site 3 

:   . Elutriate :;,i, 
■ Concentration •' 

(percent);-': 

v -Total 
~:  ^Larvae'■■'■ 

Number     , 
Normal Larvae 

Counted 

/  .Percent 
Normal 

Average 
Percent 
Normal 

Average 
Percent 
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 154 121 79 

B 123 98 80 

1 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 

D 85 61 72 

E 107 77 72 76* 84* 

A 31 9 29 

B 28 9 32 

100 C 14 0 0 

D 30 2 7 

E 23 2 9 15* 21* 

EC50 normality value is 73 percent elutriate. 
LC50 survival value is 77 percent elutriate. 

* Statistically significant (p<0.05) 
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Table 3-7. Bivalve Larvae Development Results Summary - Site 4 

•3iplttiäai^It§l|l^^ 

Laboratory 

Control 

A 

B 

C 

D 

E 

116 

126 

109 

132 

125 

106 

119 

107 

120 

113 

91 

94 

98 

91 

90 93 100 

1 

A 

B 

C 

D 

E 

147 

78 

77 

88 

80 

123 

72 

61 

78 

68 

84 

92 

79 

89 

85 86 73* 

10 

A 

B 

C 

D 

E 

83 

91 

102 

96 

116 

70 

82 

88 

80 

94 

84 

90 

86 

83 

81 85 80* 

50 

A 

B 

C 

D 

E 

140 

74 

81 

88 

69 

95 

39 

48 

55 

34 

68 

53 

59 

63 

49 58* 71* 

100 

A 

B 

C 

D 

E 

40 

39 

46 

52 

43 

4 

22 

0 

8 

1 

10 

56 

0 

15 

2 17* 36* 

EC50 normality value is 62 percent elutriate. 
LC50 survival value is 77 percent elutriate. 

* Statistically significant (p<0.05) 
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Table 3-8. Bivalve Larvae Development Results Summary - Site 5 

•.);;Elntriate^;-;^ 

Concentration 
• - ^(percent)/A; 

/Rep; ̂,>STotal:
;.;;; 

"iXarvae - 

Number 

. Normal Larvae: 
Counted 

-Percent 

Normal 

Average ; 

Percent 
. Normal 

Average 

Percent 
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 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 80 88 

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 

EC50 normality value is > 100 percent elutriate. 
LC50 survival value is > 100 percent elutriate. 

* Statistically significant (p<0.05) 
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Table 3-9. Bivalve Larvae Development Results Summary - Site 6 

. --Elutriate,-^; 
; ^Concentration^ 
Vy£-'(pjereenÖ^Jv^ 

iRep ;;\w=Totsil.-; - 
-.-Larvae"' ' 

Number   v 
Normal Larvae 

Counted :   . 

• -Percent   ;. 
v Normal 

i r/'.Average.^:^ 
~\   Percent/;-'' 

•Normalt-'-' 

,->.?;Average :"q;' 
Percent  " 

:  : 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 131 106 81 

B 96 87 91 

1 C 126 110 87 

D 160 138 86 

E 109 86 79 85 94 

A 116 100 86 

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 81 

E 150 128 85 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* 

EC50 normality value is 71 percent elutriate. 

LC50 survival value is 81 percent elutriate. 

* Statistically significant (p<0.05) 
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Table 3-10. Bivalve Larvae Development Results Summary - Site 7 

\2;c Elutriate^;; 

"'Concentration 
f i > t(p*rcenlQ "u%. •', 

;**& 
>; yTotal 
./:Läryae . 

Number;^ 
Normal Larvae" 

Counted    :: 

:v Percent   - 
:  -Normal   . 

;: Average . 
';\.".:..'>Percent;';.;;'; 

K-Nörmal ':•• C 

Average "; 
v Percent 
^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 117 101 86 

B 137 113 82 

1 C 106 89 84 

D 116 99 85 

E 73 62 85 85 88 

A 104 91 88 

B 94 83 88 

10 C 59 50 85 

D 66 49 74 

E 90 75 83 84* 68* 

A 83 55 66 

B 71 54 76 

50 C 114 97 85 

D 65 49 75 

E 74 60 81 77* 67* 

A 60 0 0 

B 31 4 13 

100 C 44 3 7 

D 71 10 14 

E 32 9 28 12* 39* 

EC50 normality value is 70 percent elutriate. 
LC50 survival value is 70 percent elutriate. 

* Statistically significant (p<0.05) 
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Table 3-11. Bivalve Larvae Development Results Summary - Site 8 

'■?£ Elutriate 3^3 ;Rep CTotal Number .^Percent ;. ^--Average^;'-:; Average.: 

'•"' Gp|fcentra|ibn^ 
■?V::l(percent).^.y; 

•    Larvae Normal Larvae 
Counted 

. ?Norma| Percent 7- 
. Normal • 

Percent ' 7 
^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 97 77 79 

B 105 93 89 

1 C 36 25 69 

D 102 77 75 

E 102 93 91 81* 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 81 56 69 

B 90 75 83 

50 C 113 97 86 

D 180 159 88 

E 158 130 82 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 

EC50 normality value is > 100 percent elutriate. 
LC50 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 

EIutriäte*SÄ 
- Concentration^ 
v^. .(peroä|t3,f2|:t; 

.Rep •Total   , 
.Y Larvae  , 

■Number 
" Normal Larvae, 

Counted 

-Percent -, 
Normal 

i   : Average 
Percent 

;: Normal 

Average 
Percent 

„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 90 97 

A 106 94 89 

B 99 88 89 

10 C 126 106 84 

D 16 64 84 

E 145 140 97 88 86 

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            1 84 80* 67* 

EC50 normality value is > 100 percent elutriate. 

LC50 survival value is > 100 percent elutriate. 

* Statistically significant (p<0.05) 
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Table 3-13. Bivalve Larvae Development Results Summary - Site 10 

Elutriate ü* iRep :•-■    Total Number     ; Percent Average '-._"■ Average 

Concentrationjv 
"-' (percent)";" ^ 

;;pLarvae Normal Larväe; 

Counted     - 
•■.' .^Normal Percent 

Normal .-'■'■". 
Percent 

\     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 131 114 87 

B 79 68 86 

1 C 98 87 89 

D 127 114 90 

E 88 81 92 89 84 

A 107 98 92 

B 93 83 89 

10 C 127 118 93 

D 82 71 87 

E 99 91 92 90 83 

A 96 90 94 

B 61 65 97 

50 C 71 66 93 

D 82 75 91 

E 121 109 90 93 72 

A 109 100 92 

B 44 39 89 

100 C 126 104 83 

D 171 161 94 

E 102 96 94 90 82 

EC50 normality value 

LC50 survival value is 

is > 100 percent elutriate. 

>100 percent elutriate. 
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BAMPUNG ANO ANA_YS(8 PLAN 

 • PEARL HASBOR SEOIUPMT 

1.1   INTRODUCTION 

1.1.1 OBJECTIVES OF STUDY 

This project supports impacts analysis associated with an eavironmenial impact statement (EIS) 
and is ngt intended to provide data appropriate for an ocean disposal permit application. 

The EIS for Aircraft Carrier Homeporting Within Pacific Fleet's United Stales Assets will 
evaluate impacts of homeporting a NIMlTZ-class nuclear aircraft carrier (CVN) at pier B2/3 in 
the Pfeari Harbor Naval Shipyard (PHNSY). In order to accccomodatc the CVN, ihe Pearl tfarbor 
Inner Channel, turning basin, and the berth (the area adjacent to pier B2/3) will require dredging 
to a design depth of 50' below mean lower low water (MLLW). The impact, of disposing dredge 
spoils either at the South Oahu Ocean Dredged Material Disposal Site (ODMDS) or at a near- 
shore or upland disposal site will depend on the chemical nature of the dredged sediment., based 
on standardized testing procedures. 

Therefore, in support of the EIS impacts analysis, the objective of this sampling effort is to 
obtain screening level chemistry and bioassay results for bulk sediment at the dredge sites, i.e., 
the berth, turning basin, and inner channel. The level of detail will be appropriate to assessing the 
general volume of material likely to be suitable for ocean disposal and the quantity for which 
alternative disposal sites arc expected to be necessary. 

1.1.2 PROJECT TEAIV1 AND RESPONSIBILITIES 

Project planning and coardfnatloo will be performed by Amy Sheridan at Belt Collins Hawaii. 
This task includes logistics arrangements with Pearl Harbor Port Operations and the Signal 
Tower, preparation of this Sampling and Analysis Plan (SAP), and writing up results for the HS. 

Field «ample collection will be managed by David Robinson of MEC Analytical Systems, Inc. 
of Carlsbad. California; the field manager will be John Hardin. Barge support will be furnished 
by Sea Engineering Lnc (Waimanalo. HawaiiX supervisor Ted Duriand. Additional technical 
support will be provided by John Evans of SAIC. 

Laboratory preparation and analysts will be performed by Ogden Ernrirorimental Services. 
Ogden win manage its own lab QA/QC and will prepare the laboratory report for MEC. • 

1.1.3 SAMPLE SITES 

1.1.3.1 -ample Sites 

The sampling sites const« of arcps to bo tran-illed or occupied by a NIMlTZ-class CVN. i.e. 

{   berths B2 and B3 in the PHNSY 

Bat COUJNS HAWA* 38EFTE«E«.1997 PAGE 2 
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SAMPUWQ ANO AHAtYSia PUN 

(  the turning basin between berth and Foni Island 

<   the inner channel from Bishop Point lo Hospital Point 

Sj^SrV9^"19?^ haAymctlic »""T* «dicate existing depthi of about 43 to 50 feet below 
MLLW in these location*. IT» project dredge depth would be 50 fczt below MIXW- mercforT 
samples will be obtained to a depth of approximSly 52' below MLLW ' 

Co^Zr.°H ,0 COrcS ^J* 0btaiMd *"* * ,0UÜ 0f ,0 v™*0«* «**«" wffl be analyzed Composting deepens will be finalized at the time of sampling, after visual inspection rfSc 
cot«. It« ant.cpated that the 10 composited samples will «£*( of the following 

1 nComposite of npper halves (or layers, if snch exist) of two cores obtained adjacent to 

20Composite of lower halves (or layers) of two cores obtained adjacent to B2/3 
3 a Vertical composite of core obtained ±300 feel off of B2/3 

*ncoLVlW^f° v^ ^^ °f f0Ur rUmiDe b^a **"*** <*«- ««fadm« central core). Aliernativdy. if obvious layering is present, samples will consist of composited 
upper halves and lower halves of two sets of two cores. 

8.- 10. Vertical composite of each of three inner channel samples 

£ «Sf^ ^ff!*01* «dibits «re encountered in the mming basin, the fifth core will 

1.1 .3.2        Existing Condition of Sites 

SS A7** "J™3"*"** interface tends to be gradual in most locations, Thcrcsult 
^in^LoSlTh *f? ***"*? ,ayCr rf indctcmiMte «■**«*. with more consolidated 
teffl?Sf5; f ""# ^ *» nbtehled *» v»to harbor locations over 
™LS™ * T^i" *MC?1, "^ ha* *hown ^ I"^ of heavy metals, ocganoiin petroleum hydrocarbons, andPAHs in various concentrations. «*ais, ocganoim, 

S^üff3 ^ ^ T*1° *** "*»* Mval VC55cls •««»» World War IL It is not known 

b^h /l^      ^ TPICS W ^ °btained or "^y^ frem tamedwtfy offshore ofSc 
Sa^T*** from f*"" ^ Hurb0f picra «*** lhat ««««««• «i contain nea^ 
Sl;^' W P*™1«»" P^ducts commonly associated whb snip^crvieing^nd 

N^Ä^1; " ~]ra«l»d «V most vessels entering or leaving the shipyard, me 
Naval Station. Ford Iaiand, and the FJSC piers. Sediment in this area is expected to be" wcll- 

PAH* £S™    i     Prc$OT? ? hcavv *«* «« »«nor petroleum nnxluctsTbut no pesticides 
PAHs(polynuclciiraromalJchyikc<Mrbons).orphthalates. 

BaTCOUJNSHAWAJI — 3e£FTH)«EA.1W7 
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The Inner channel is iransiucd by all vessel» entering and leaving all ihree lochs of Pearl 
Harbor. Sediment In tin* area is expected lo be well-mixed and poorly consolidated. Previous 
samples obtained from this area contained heavy metals (notably silver) and PCBs (Grovhoue 
1992). •* 

1.2  FIELD SAMPLING PROCEDURES 

A total of 10 sample« will be analyzed, together with one reference sample and one control 
sample. 

1.2.1 SAMPLE LOCATIONS 

A minimum of 10 cores will be obtained from the site (Kgurc 1). Additional cores may be 
required to provide sufficient volume for analysis. 

< B2/3: At least 3 cores wM be obtained, one each fr 
pier, and a third midway between the first two but 300 feet from the pier (see Figure 
Xj. 

< Turning basin: At leas; 5 cores will be obtained from the roughly rectangular turning 
basin, one from the center.of each quadrant and one from the center of the basin. 

< Inner channel: Three cores will be obtained from the approximate center of the inner 
channel. One will be obtained opposite Bishop Point, one approximately 1000 feet 
north of Waiplo Point, and one at the southern end of Ford Island 

( Reference sample: The sample will be carbonate sand obtained offshore of Lanikai 
beach, on the windward side of Oaha. 

< Control sample: The matrix in which laboratory animal* are received will be used a» 
the control sample. 

Approximatei latitudes and longitudes for cadi samplo are given below. However, because the 
purpose of the study is genera! characterization of relatively large areas, prc-survcy location 
accuracy is k« important than accurate documentation of actual sample locatioav It is 
anticipated ** ** PoMaa* accuracy of core samples using GPS with US Coast Guard 
fljrrerenUal signal will be within 3 to 5 meters of the intended locations. Position averaging will 
be used durmg the period at each station to obtain the most accurate fix obtainable with the 
equipment. 

1 

2 

3 

4 

5 

X2l*2V3<r.WlS7'5T3S" 6. 

N21°21'48-.W157*57'25" 7 

N21°2r35,VW157°57'25" 8 

N21°21,40*,.W15V57,48" 0 

N21°22'10r,W157'57,25" 10: 
iff 

N2ia2i '38", wisrrsi'iar 

N2l°21'4y, W157*57'15" 

N21°2r 15". WISVWOO" 

N21°20'48M, W157o58'30** 

N21'20,00M, Vf}57*5S*3r 
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If the vibracore encounters refusal (e.g„ rubble piles, coral), ibe location wül be moved 10 one 
side. If refusal occurs for three attempts at one location, the sampling team will leave thai nation 
and continue on to sample other location«. The refused location will be revisited after all other 
stations are completed, for sampling to the depth achievable. 

1.2.2 FIELD OPERATIONS 

Samples will be obtained using a vibracore mounted on a barge. The barge will be stabilized at 
QK coring stations by three- or four-point moorings, depending on current and wind conditions al 
open water station near the pier, two lines may be tied off to the pier, with anchors set bayward 
of the barge. The barge will mobilize out of Rainbow Marina within Pearl Harbor and Aiea Buy. 

Fldd Sampling Schedule 

Sampling activities are planned for September 5* through 7*. including mobilization and 
demobilization. Dee to the high ircquency of marine traffic in the Pearl Harbor main channel and 
adjoining areas, contact will be maintained via cellular phone with Chief Christopherson of the 
Pearl Harbor Port Operations and Signal Tower for ship traffic updates. Additionally, marine 
trafficwjll be monitored on marine radio channcl(s) 16 and 69 for any additional news or : 

emergeades. The barge will fly day'markcrs for vessels with restricted maneuverability as 
coordinated with Pan Operations. 

Vessd(s) 

Reld sampling will be conducted from a non-powered stationary platform (e.g., approximately 
20 x 20 ft. barge). A Boston Whaler (approximately 15 feet) will be used to position and moor 
the barge. Additionally, the Whaler wül be used to transport sample team members, equipment 
and sample cores between the barge and shore. The sampling platform and Whaler will be 
provided by Sea Engineering, Inc. (SB1). The barge will bo outfitted with a 15-foot-high A- 
frame/crane, which wül be used to deploy and recover the vibracore. Additionally, a DGPS 
(Global Positioning Satellite with differential correction) receiver will be used to document 
station locations. The barge is iargeenough to accommodate the vibracore and related 
equipment. The 15' A-frame is within the Ford Island Bridge 30* overhead clearance of the fixed 
span. 

Navigation and Positioning 

Target stations and depths have been selected for the sediment characterization study. Sample 
locations.are discussed in detail in section 1.2.1. Briefly, the stations are located in three general 
areas Including; pier-side (3 ca.). turning basin (5 ea.) and inner channel (3 ea.). 

All open-harbor (i.e., turning basin and inner channel) stations wül be accessed by transporting 
the barge to the approximate station location. The barge will be secured by making a four-point 
moonng using the Whaler to deploy the requisite anchors/mooring equipment. Once the barge 
AM been secured, differential GPS positions wül be continuously loßfied (e.E.. every half-hour) 

BELT COUINS HAW«- 3ScFra«E«.l88r PAGE 5 
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Picr-side stations will be accessed by maneuvering the barge into position using the Whaler and 
securing it to the pier with mooring lines. Additional lines may be required on the offshore side 
of the barge if additional stability is required. These additional mooring lines will be deployed in 
the same fashion as tbe four-point mooring discussed above. 

1.2.3 SAMPLE COLLECTIONS 

Sample Collection Procedures 

The samples will be collected using a vibratory coring system (vibracorer) provided by MEC 
Analytical Systems of Carlsbad. CA. The Rossfddex* P-5 vibracorer was selected for the 
project due to its success collecting unconsolidatcd and consolidated sediments in marine 
environments. The vibracorer is an air-powered sediment sampling system featuring a 
pneumatic impacting bin vibrator head, which drives an aluminum or steel core tube containing a 
cellulose-acetatc-butryatc (CAB) liner into the sediment. Core liner« will be cut to accommodate 
the required project depth phis 1-2 feet The core liners are approximately 3.5 inch inside 
diameter. 

The deployment and retrieval of the coretube and vibmexurr will be coodueted from u« barge in 
the following manner. Bottom depth will be verified at each station, once the barge has been 
positioned and the appropriate sample depth will be calculated and logged. The coretube and 
vibracorer will be prepared and attached while laid out on the barge. The coretube will be 
measured so that the correct length of sample will be taken. The core lengths will vary and are 
dependent upon the bathymetry, intended project depth, and sample location. The Vibracorer 
will then be attached to a cable deployed from the barge crane/A-frame and the whole assembly 
lifted into a vertical oricntation»and deployed over the side of tbe barge. A measuring tape will 
be attached to tbe vibracorer head to indicate the coring depth. The coretube and vibracorer 
assembly win then be lowered to the benthie surface. 

When the coreuibe nose has readied the sediment surface, tbe distance on the measuring tape 
will bo note on tbe core log form, with the initial position fix. The vibracorer will be actuated 
and the driven to the intended depth. The distance on the measuring tape will again be logged. 
Additionally, the time, date, core length and any other pertinent »formation will be recorded in 
the logbook. Once the core has been taken, the coretube/vibxacorer assembly will be recovered 
aboard the barge. The coretube will be removed from the vibracorer bead. The core liner will be 
removed from the outer coretnbe and endcaps Installed to prevent leakage or core sediments. 
The core will be kept in a vertical orientation and allowed to sit until disturbed surface sediments 
have settled. Prior to relocating the barge, ibe latitude and longitude fix will be annotated to 
reflect any changes resulting from position averaging. 

Sample Collection and Handling Procedures 

As samples are collected, logs and field notes of all core xamples will be maintained and 
correlated to tbe sampling location map. Included in this log will be the following: 

BELT COLUMS HAW** 3 Qarams*, 1997 PAOCC 
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Hcvation of each boring station sampled as measured from mean lower low water fMITW\ 
2S^£ aCC°mpl!shcd Dsin* - kad lüic to Pennine depth ac «he sam^X^ 
referenced to an on-srtc tide gauge set to MLLW or other local tidal reference 
Dato and time of collection of each lediment core «ample. 

< Nam« officWiupervfaor and p^(x) cdlecdng and togging i„ the «ample. 
\     wcatner condition*. 
(    The lampie station number ax provided by Belt Collins. 
< Length and depth interval« of each core section and recovery for each sedhn«« «m„i. , JneannedfromMLLW. u«»«rc«7Ywyroreacn sediment sample as 

< Q^|t»tivc notation of «pparentreriitwccof »ediment colunm lo ctJring. 
< Any deviation to the approved sampling plan. 

Cor* Extrusion and Logging. 

üZZ^?^ *? W J* *P»**«** ^d clean aluminum foil and/or polyethylene 
sb^wdlb^laccd under the com to prevent contamination during handling TTJSSSL 

ni^^^^^r1^01150^ U.MnganaluminumwJcov«S^^ 

Tbc following imormatlon will be recorded in the field notebook and sediment coring log: ' 

Date, lime, and name of person logging sample. 
Station and sample identification; 
Depth of water at location. * 
Sediment sample depth. 
Qross physical characterization of the sediment. 
Approximate grain size distribution. 
Dcnsiiy/consistcncy. 
Plasticity. A 
Color ':'f 
Moisture content. 
^logical smicturcs (eg,, shells, tubes, macorphytcs. and bidurbation). 
ft«ence of debris (eg. wood chips, wood fibers, other human industrial artifacts). 
'presence of oil sheen. 
Ctfor (eg., hydrogen suffice, potrolenra hydrocarbons). 

Sample Comporting. 

Sediment core samples will only be composited if jt is dctennincd Uw muMplc strata rave been 
SS^^^'S?1"0"*- ^^»^--..-mnarsUau^cTp^ b^wc^ mullipte corex. Only cores.collected from similar areas will be comrx^ted (eTonly 
turning basin sediments win be composited together, etc). Compositing w^r^orntlafL 

BatCcuwHAW« SSEPTEueeUW/ 
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the sediment has been described. The core sections will be extruded into decontaminated 
stainless bowls and mixed thoroughly using decontaminated stainless steel utensils. The samples 
will be aliquoted for chemical characterization, phyiical properties and bioassay testing. 

After compositing, samples aliquoted for chemical characterization and physical properties will 
be placed In pre-clcaned containers provided by Ogden laboratories. Samples for bioassay 
testing will be placed in pojyethvlene (or similar) bags, oxygen removed, and placed in buckets 
and sealed. Samples for physical, chemical and bioassay will be containerized and preserved in 
accordance with EPA/USACE "Green Book* methods. One noted exception is that all samples 
will be preserved at approximately 4° C using wet ice and held in darkness. Each container will 
be clearly labeled with the project name, sample/composite identification, type of analysis to be 
performed, date and time sampled and initials of persan(s) preparing the sample, and referenced 
by entry into the logbook. Additionally, all samples will be documented on a Chain of Custody 
(COQ. A copy of the COQs) will be enclosed in the cooler with the samples and sent to the 
laboratory for analysis. The field team will retain additional copies of the COQ». Any residual 
sediment will bo disposed of in the harbor as close to the point of collection as possible. 

Decontamination. 

All sampling core liners will be thoroughly cleaned prior to use according to the following 
procedure: 

(   Wash with brush and Alconox ** soap. 
< Rinse with potable water. 
(    Rinse with distilled or deionized water. 

The core liners will be kept clean by taping end caps over the exposed ends of the rubes. 
Additional decontamination will be conducted on ill compositing and sampling equipment. (e.g., 
mixing bowls compositing utensils, scoops, etc.). Sampling equipment will be cleaned according 
to the following procedure: 

< Wash with brush and Alconox ™ soap. 
( Rinse with potable water. 
< Rinse with distilled or deionized water. 
< Rinse with pesticide grade MethanoL 
< Rinse with pesticide Hexane.      ,, 

Sample equipment may be kept clean by wrapping in aluminum foil prior to use.   AH core 
sediment handling will be done using nitrile or equivalent gloves to prevent contamination- 

Sample Transport and Chain-of-Cuatody. 

At the end of each day the sediment samples will be packed into coolers for delivery to the 
laboratories and preserved at approximately 4° C using wet ice. The samples will be shipped at 
the conclusion of field sampling. Specific procedures are as follows: 

Be.TCoujNeHAWA» 38O>TEMOCK.1997 PAGES 
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Sample bottles will be clearly labeled with sample station and number, depth, date and lime 
of collection, type or analysis, and sampler's initial*. 
Samples will be packaged and shipped in accordance with USDOT regulations  Sample 
bottles will be placed coolers with blue ice or wet ice and packed with either bubble wrao or 
vermiculite to picvem breakage. 
The coolers will be dearly labeled with sufficient information (name of project, time and 
date container was sealed, person sealing the cooler and recipient's office name and address 
to enable positive identification:- «****,/ 
A sealed envelope (eg., Ziploc *;bag) containing chain-of-custody form* will be enclosed in 
a plastic bag and taped lo the inside lid of the cooler. 
Signed and dated chain-of-custody seals will be placed on all coolen prior to shipping. 
Coolers will be taped securely with duct tape, strapping tape or other to prevent them from 
breaking open during shipment. 

1.2.4 FIELD Q A/QC PROfcEDURES 

Field sampling. The field sampling quality assurance objectives will be met by MEC Analytical 
Systems Inc. Internal MEC Standard Operating Procedures (SOPs) define vibracore sampling 
sample preservation and shipping, and Chain of Custody systems. Samplo logs are completed in 
ink. A photographs record of each core will be compiled. 

7-*-* V 

1.3 DATA ANALYSIS AND REPORTING 

The-samples,wil][be^analyzed by Ogdcn Environmental and Energy Services San Diego. 
California and Columbia Analytical Services m Kelso, Washington. 

1.3.1 ANALYSES 

PI?SlC?£nd chemlMl ■Mlysea, Test and reference sediments will be analyzed for the standard 
™^^AJ1CIUU ?arSSSSB requil^a by ^ Gxcca Boofc 15 P"0"* PoMmam metals, PCBs, 
pesticioes, phenols, TRPH (total recoverable petroleum hydrocarbons), PAHs, organic tin, total 
sulfides, and ammonia. 

Bkwssays. Two bioassay screening tests will be performed for each of the ten composite core 
samples and one reference sediment sample. A solid phase test using amphipoils and a 
liqmd/sospcndcd phase test using bivalve larva will be conducted. Potential sediment toxiciry 
will be determined by monitoring species survival. 

13.1.1 Procedures: Physical and Chomlcal Analyses 

!?^!!LPr0per?e** J?? t0 c,WacleriÄ ** Phy^»l properties of the sediments will bo 
perrormed lo predict the behavior of sediments after disposal and in compare reference and test 

Ba.T CouiNa HAWW 38epra»cn.19d7 
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sediments. Physical analyses of the dredge material will include grain size, total organic carbon 
(TOQ, and total solids. 

< Grain size analysis will determine percentages of the general size classes thai make up the 
sediment (gravel, sand, silt, and day). Gravel and sand fractions will be separated using 
nested sieves; Eilt and clay fractions win be separated using the gravirnetric/pipette method 
fflumb 1981). The frequency distribution of the size ranges (reported in millimeters) of the 
sediment* will be presented in the report. 

{ TOC. made up of volatile and nonvolatile organic compounds, will be determined by EPA 
Method 9060. Sediments will be treated with hydrochloric or sulfirric acid to remove tho 
inorganic carbon (carbonates and bicarbonates) prior to TOC analysis (Plumb. 1981). Total 
solids will also be measured and used to convert concentrations of the chemical parameters 
from a wei-woighl to a dry-weight basis. 

<    Total solids will be determined by weighing the organic and inorganic material remaining in 
a «ample after it has been dried at a specific temperature.  Total xulfides (EPA 9030) and 
ammonia, will also be measured. .Porewater obtained by centrilugaiion will be analyzed for 
ammonia, pH and salinity using the standard laboratory water quality meters (Orion SA-720 
Orion SA-250 and Orion 140, respectively). 

Chemistry. Sediment chemistry is used to characterize potential contarninanls at dredge spoils 
disposal sites. The test «dimwits and reference sediments will be examined based upon 
informauon presented in the Draft Regional Implementation Manual (RIM) for the Stato of 
Hawaii (ACOE/EPA 1997). Analyses will be conducted for Trace Metals, PCBs, Pesticides, 
Phenols. TRPH, PAHs and Orgaontins. In addition, test «sdiment* will be analyzed for 15 
priority pollutant metals using the Toxicity Characteristic Leaching. Procedure (TCLP). 

Analytical methods will be EPA Methods recommended by the U.S. EPA/ACOE (GrccnBook; 
1991) and shown on Table I. Organic tin analysis will use methodology described in Krone ct 
al., 1988. Porewatcr will be analyzed for ammonia and sulfldes 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 results will be incorporated into a 
discussion of the analytical quality assurance and control parameters. 

1.3.1.2        Procedures: Solid Phase 

Solid phase bioassays will be used to estimate the potential impact of ocean disposal on benthic 
infauna. Dredge material will be evaluated using the 10-day solid phase test with the amphipod 
GramhdUrrlUt japonicu, if available. If healthy C. japonicti are not available, cither 
Rhcpoxynius abrvnius or Ampclixa abdita will be used. Prior to bioassay testing, ammonia (ion 
selective electrode), sulfides (photo-metric) and salinity (conductivity probe) will be measured 
within interstitial water from reference, test, and control-sediments. Sediments will 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) will require five laboratory replicates. 
Control sediment will be sediments in which the organisms have been collected. 
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5^2ir inducted in 1-liter glass test chambers containing a single 2-cm layer of 
test. »fiwnce or control material. Overlying water will be renewed every othetXStiS 
stocking densities will be 20 amphipo* in each replicate. Aeration w£* p^dS ihS 
gla« or plastic pipettes, with care taken to avoid disturbing the «dirncnt WaS SS 
mc^rnents will be taken in one replicate from each test trcatLm da^^wiü indad^ oH 

?, ^f* eacfa,scdfmcnt W. All instruments used will be calibrated and l0£Bcdda^y Ate 10 
day,, the animals will be carefully «ieved from the sediment* and counted. * 

Statistical methods described in toe Green Book (EPA/COE, 1991) will be utilized to determine 
* significant mortality occurred.   If control survival is below 90 percent WMSTE 

conducted using standard reference toxicants (Lee, 1980* ^ ** 

1-3.1.3        Procedure«: Suspended-Particulate Phase 

Suspendcd-partlcolate phase (SPP) bioassay tests will be used to estimate potential  impacts of 
ocean diqmd on organisms living in the wa*r column. The SPP ^TwflJe «Sd 

MS^^JS? ,h iiValVe laiVaC (dlhcr ^(rtte "*"'* «■ Ctoww sp-). The bivalve larva test will be run on the test sediment elutriates at concentrations of 0 I  10 50 and 
100 percent. The te« (ASTM, 1992) will be run for 48 hours, or longcrTf necessary for tnc 
development of the bivalve larvae to the "D-hinge- stage. necessary, for the 

hk^^ri^/Tr5 " tCSt CritCri0n °f 70 ^CttCnt «***>* of ™™"y developed D- ningc larvae m the control treatment. At the termination of the study, point estimate statistical 
technique, (eg., LC50. EC50. IC%) will be used to analyze the results   ^ ^ 

1.3.1.4 Laboratory deliverables. 

Scrv^f™! °f blr^.lCfn/ ™** Wi" te Providcd * O«*» Environmental and Energy 
ZZZL^ TS WÜ!Dcludc:- •?■.«* ^ «*««. « tabular summary of results for each uS 
™ 2E*iS ^^ ■nd matcrial5:i,«ti°n. «eluding a narrative of the testing paarnetos aS 
^difficulties encountered and a QA/QC section cubing „, quality coUfpZue^d 

Tt^S^^f^ T^* rcSUltS Wlü * *UbmiU£d * Co,umbift Analytical Services. 
MdraalenalsOixrludmganairanveofjjT^^ J 

1.3.2 LABORATORY QA/QC PROCEDURES 

desctibed in the Green Book (EPA/COE. 1991). AH samples will be tracked using chain-of- 

2££2 ?Sci^8Mnp recc,pt Iogs-SampIe "orage conditionR Md ho,dü* *** ™" ** 
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1.3.2.1        QA/QC for Bloassays 

TTbc quaüty assurance objectives for toxicity testing arc those detailed in US EPA riQiW- 
1985b) and the Green Book (EPA/COE, 1991). Itae objective* for «^S -SS 

bandüag; (2) source and condition of test organbms;(3) condition of emiipjw S 
count»»; 5) moment calibration; (6) use of reference toxicants; (7) recort Egand (8 
^aluation Tie rncrhods employed in the tosichy testing program are delSSto'(SS 
^oratory Standard Operating Procedure* (SOP.) and specific £« protocols. Ttesc SO*f h™ 
been audited and approved by an independent, EPA recorded Ewi£ 2^«uJS 

2ÄÄ£«1S2^ ^»^otysta^^ 

I   . .X °     , toxicity data. For those species with substantive reference toxicant data availaM» 
the LC50 and EC50 should fail within rTo sumdard deviations of the IJS£T££ 
quality measurements wilJ be monitored to ensure they fell within pmJSH^S 
corrects actions (EPA recommended) will be taken if necessary. All aS«SJ^ £ 
rmsgramTr^ioreAceedtboecrccomracnocdbyEPA. ««« «wousactt lor this 

Data collected and produced as a result of analysis will be recorded on approved data ah«** 
which wifl become the permanent data record for the program. ^ 

If any aspect of a test deviates Jrom protocol, the test will be evaluated to determine whether it is 
valid according to the regulatory agency to which it will be submitted. If kb2£m£ri»£ 
.nvahd, the client win be notified if necessary, and the test will be repeated        dcten,üacd l0 * 

Date Analyda, VaJktaUon and Reporting. All acute and chronic toxicity tests arc performed 
:5;^ — «*R|£ ««cd in Ogdcn* test protocol,.   Rat a£ SS 

SO?? ES1E2? "T *" ^Uircd ,Wl C0Dditi"15 « within *«**»*». cited into 
fi^i      J      ***"»■» to» protocol mu« be approved by both to client and the quX 
SÄSSTC"   UBfcrBeB dra,mÄanc« Ö« ™y «** the integri^of to slur^ 

SI^S?™? COOl?2:. OB*«y.Snühy control staff performs periodic «udits to ensure that 
Sd« r^Sc   A COlkfi°n ."Bd *?' ^^ m "»«*** a*"*«* I» GrccS ami Ogden protocols. Animal «ce.pt andmaintenancc log books are used to record to source and 

^lL«SaD18mS-  ***** ,OX^1 ** — - ««* d-ck « organist ES £ 

fS^erÄ?aInto,";Ce' Kcy "^J^*1 «q^pmem is maintained routinely to ensure that 
eqiupment failure or changes in operational parameters- can be prevented iWdurc*^ed to 
««.nufo eqiupment are inciuded in to Maintenance and Calibration Log. Rep^^oa^ 

d££ tZTSS T* T^ and replaCCmC°l- *« P- -lu^pTde^t 

BarCCUXSHAWAH " aSePTBWIW?" 
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working bottles to reduce chance* of contamination of siockSä *  " ^^ 

ttZ£^ T^cp^ionof 
confidence intervals. Ite«S»S2^T^ * f"""* by caJca,a** the 95 percent 
thau regardless of ^S^^^X^t^^hM^taa^^ 
confidesintervalsasC Sml   v      ^^ LC5° ** «"««ponding 
as a true value but rather muiTb^S^? * °^± ACCWacy ^ * dc£mined measured. raincrmu" be determined reJaüve to a reference value of the substance being 

ÄÄ -n £ «* M—• -0 fa assumed to 
daily calibration. *"***■ ™C accuracy of ^ «cwurem«* is assessed through 

1.3.2.2        QA/QC for Chemical Analyses 

S^cncÄ^^ * CU-t* Analytic*, 
precis involve al, ^^^^^^ ^ ^"^ «* "^ "* 

< Calibrarion methods and frequency 

< D^anaIy«w,vahdaüon.and reporting 
< Infernal quality control;     ;-; 

{ Preventive maintenance    *?.'*• 

< Procedures to assure data accuracy and completeness 

Ä EpÄ a^S A--* ^C ">? ■«* ** duplicate 

«unplc qUantity l0 paR^S^!ft W*,cWr IS ff***- *» the absence of adequate 
described in SW^^ ^oX\l^ TV^% ^ *" ^^^ ^ « 
■pik* are an cnviromnental^0^"^ ^1** ^"^ matri> ■**«. Matrix 
analyzed free from matrix spike StahSi™ ft ^"^ aI,QU0t8 ** me ^oot is 

«Wed to the other two aJiquoLs 2£fc^ i ^ ConCcntralion of ** «alyre of intent « 
and relative percent difT^Z^r^f *"*"»?" "" ^W- Both percent recovery 
can provide ^L^T^^t T 7" »P*"*™** **** duplicates. Spite ö7a 
provide an inäic^o^Z^Z^S^ ^ °" "** """^ ^^ data can 
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Results of all laboratory QC analyses will be reported with the final data Anv OC ffimnL ,u , 
fial to meet the QC criteria specified In the mSogy or in thi, STZHI^^Ä^ 
corresponding data ar*ropriatdy qualified in the final report. AU QuaKuT£^S^ 

agency personnel 

1.3.3 REPORTING 

ctenurtry results. The Field Sampling report will include core logs, photoaraphs and 
descriptions of all core samples. Methods and material« uaed during the Sm&^SSL^r 

any devlocona made from the sampling plan. ucacnpuon oi 

Bioasaay and chemistry analysis: reports will Inclodc balk chemistry (raw) data a tabular 
«mimaxy ofresalts for all analyses; methods and materials used for tte analyacslS a 0M£ 
sccüon describing all appropriate laboratory quality control parameter, and resrf£ 

Results wiJl be summarized and evaluated m the HIS by Belt Collins Hawaii. 
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AMPHIPOD BIOASSAYS 
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APPENDIX C 

TEST SITE STATISTICAL ANALYSES 

i 



AMPHIPOD 



Start Date: 
End Date: 
Sample Date: 
Comments: 

11/4/97 
11/14/97 

Site: 1-2T 

Amphipod 10-day Survival Bioassay-Proportion Alive 
Test ID:   9711-023 Sample ID: ~ 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type: 
Protocol: ASTM 93 Test Species: 

Conc- 
REF-Control 

1-2T 
0.9000 
0.9000 

0.8500 
0.9000 

0.9500 
0.8500 

1.0000 
0.9500 

1.0000 
1.0000 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
GJ-Grandidierella japonica 

_  

Mean    N-Mean 

Transform: Untransformed 1-Tailed 
t-Stat    Critical 

Conc- Mean       Min         Max       CV% N MSD 

REF-Control 
1-2T 

0.9400     1.0000 
0.9200     0.9787 

0.9400     0.8500     1.0000       6.935 
0.9200    0.8500     1.0000      6.197 

5 
5 0.516       1.860 0.0028 

Auxiliary Tests 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
F-Test indicates equal variances (p = 0.80)  
Hypothesis Test (1-tail, 0.05) 

Statistic 
0.95286 
1.30769 

Critical 
0.781 

23.1539 

Skew       Kurt 
-0.1299   -1.1925 

Homoscedastic t Test indicates no significant differences 

Dose-Response Plot 

o 
O 
Li. 
HI 
OH 

i Pagel ToxCalc v5.0 Reviewed by: MA. 



Amphipod 10-day Survival Bioassay-Proportion Alive 
Start Date: 11/4/97 
End Date: 11/14/97 
Sample Date: 
Comments: Site: 1-2B 

Test ID:   9711-024 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type: 
Protocol: ASTM 93 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
GJ-Grandidierella japonica 

Conc- 
REF-Control 

1-2B 
0.9000 
0.9000 

0.8500 
0.8500 

0.9500 
0.9000 

1.0000 
0.9500 

1.0000 
0.8500 

Transform: Untransformed 
Cone- Mean    N-Mean    Mean Min Max CV% 

1-Tailed 
t-Stat    Critical     MSD 

REF-Control    0.9400     1.0000    0.9400    0.8500     1.0000      6.935        5 
1-2B    0.8900    0.9468     0.8900    0.8500    0.9500      4.700        5 1.443      1.860    0.0022 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
F-Test indicates equal variances (p = 0.41) 

0.89457 
2.42857 

0.781 
23.1539 

-0.2723 -0.8956 

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

Dose-Response Plot 

Page 1 ToxCalc v5.0 Reviewed by: Mk 



Start Date: 
End Date: 
Sample Date: 
Comments: 

11/4/97 
11/14/97 

Site: 3 
Conc- 

REF-Control 
Site 3 

0.9000 
0.9500 

Amphipod 10-day Survival Bioassay-Proportion Alive  
9711-025 Sample ID: MEC-Homeporting Pearl Harbor 
CAOEE-Ogden Bioassay       Sample Type: SED-Marine Sediments 

Test ID: 
Lab ID: 
Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica 

0.8500 
0.9000 

0.9500 
0.9000 

1.0000 
0.8500 

1.0000 
0.9000 

Mean    N-Mean 

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

REF-Control 
Site 3 

0.9400     1.0000 
0.9000    0.9574 

0.9400     0.8500     1.0000       6.935 
0.9000    0.8500     0.9500      3.928 

5 
5 1.206       1.860 0.0020 

Auxiliary Tests Statistic Critical Skew       Kurt 

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
F-Test indicates equal variances (p = 0.26)  
Hypothesis Test (1-tail, 0.05) 

0.92663 
3.4 

0.781 
23.1539 

-0.4137   -0.4456 

Homoscedastic t Test indicates no significant differences 

Dose-Response Plot 
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Amphipod 10-day Survival Bioassay-Proportion Alive 
Start Date: 
End Date: 
Sample Date: 
Comments: 

11/4/97 
11/14/97 

Site: 4 

Test ID:   9711-026 
Lab ID:    CAOEE-Ogden Bioassay 
Protocol: ASTM 93 

Sample ID: MEC-Homeporting Pearl Harbor 
Sample Type: SED-Marine Sediments 
Test Species: GJ-Grandidierella japonica 

Conc- 1 
REF-Control 

Site 4 
0.9000 
0.8000 

0.8500 
0.9500 

0.9500 
0.9500 

1.0000 
0.9000 

1.0000 
1.0000 

Transform: Untransformed 
Cone- Mean    N-Mean    Mean Min Max CV% N t-Stat 

1-Tailed 
Critical MSD 

REF-Control    0.9400     1.0000     0.9400    0.8500    1.0000      6.935       5 
Site 4    0.9200    0.9787     0.9200    0.8000    1.0000      8.242       5 0.447       1.860     0.0037 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
F-Test indicates equal variances (p = 0.78) 

0.92615 
1.35294 

0.781 
23.1539 

-0.7172 -0.5362 

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

Dose-Response Plot 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

11/4/97 
11/14/97 

Site: 5 
Conc- 

REF-Control 
Site 5 

0.9000 
0.9500 

 Amphipod 10-day Survival Bioassay-Proportion Alive i  
Test ID:   9711-027 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: SED-Marine Sediments 
Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica 

0.8500 
0.9000 

0.9500 
"0.9500 

1.0000 
0.9000 

1.0000 
0.9500 

Transform: Untransformed 

Cone- Mean    N-Mean    Mean        Min Max CV% N 

REF-Control 
Site 5 

0.9400 
0.9300 

1.0000 
0.9894 

0.9400 
0.9300 

0.8500 
0.9000 

1.0000 
0.9500 

6.935 
2.945 

5 
5 

1-Tailed 
t-Stat     Critical      MSD 

0.316       1.860    0.0019 

Auxiliary Tests Statistic Critical Skew       Kurt 

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
F-Test indicates equal variances (p = 0.12)  
Hypothesis Test (1 -tail, 0.05)  

0.92778 
5.66667 

0.781 
23.1539 

-0.5171    -0.0876 

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 
End Date: 11/14/97 
Sample Date: 
Comments: Site: 6 

Test ID:   9711-028 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type: 
Protocol: ASTM 93 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
GJ-Grandidierella japonica 

Conc- 
REF-Control 

Site 6 
0.9000 
1.0000 

0.8500 
0.9500 

0.9500 
1.0000 

1.0000 
0.9500 

1.0000 
0.9500 

Transform: Untransformed 
Cone- Mean    N-Mean    Mean Min Max CV% 

1-Tailed 
t-Stat    Critical     MSD 

REF-Control    0.9400     1.0000    0.9400     0.8500     1.0000      6.935       5 
Site 6    0.9700     1.0319    0.9700    0.9500     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) 
F-Test indicates equal variances (p = 0.12) 

0.93868 
5.66667 

0.781 
23.1539 

-0.4375 -0.0876 

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

Dose-Response Plot 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

11/4/97 
11/14/97 

Site: 7 

Amphipod 10-day Survival Bioassay-Proportion Alive  
Test ID:   9711-029 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: SED-Marine Sediments 
Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica 

Conc- 
REF-Control 

Site 7 
0.9000 
0.7500 

0.8500 
0.9500 

0.9500 
0.9500 

1.0000 
1.0000 

1.0000 
0.9500 

Mean    N-Mean 

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

REF-Control 
Site 7 

0.9400     1.0000 
0.9200     0.9787 

0.9400    0.8500     1.0000      6.935 
0.9200     0.7500     1.0000     10.594 

5 
5 0.381       1.860 0.0051 

Auxiliary Tests Statistic 

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
F-Test indicates equal variances (p = 0.46)  
Hypothesis Test (1-tail, 0.05)   
Homoscedastic t Test indicates no significant differences 

0.85378 
2.23529 

Critical Skew Kurt 
0.781 

23.1539 
-1.3606   1.34532 

Dose-Response Plot 
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Amphipod 10-day Survival Bioassay-Proportion Alive 
Start Date: 11/4/97 
End Date: 11/14/97 
Sample Date: 
Comments: Site: 8 

Test ID:   9711-030 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type:- 
Protocol: ASTM 93 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
GJ-Grandidierella japonica 

Conc- 1 
REF-Control 

Site 8 
0.9000 
1.0000 

0.8500 
1.0000 

0.9500 
0.9500 

1.0000 
0.9000 

1.0000 
1.0000 

Transform: Untransformed 
Cone- Mean    N-Mean    Mean Min Max CV% 

1-Tailed 
t-Stat    Critical     MSD 

REF-Control    0.9400    1.0000     0.9400    0.8500     1.0000      6.935       5 
Site 8    0.9700     1.0319     0.9700     0.9000     1.0000      4.610       5 -0.849       1.860    0.0023 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
F-Test indicates equal variances (p = 0.48) 

0.9093 
2.125 

0.781 
23.1539 

-0.5977 -0.9252 

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

Dose-Response Plot 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

11/4/97 
11/14/97 

Site: 9 

Amphipod 10-day Survival Bioassay-Proportion Alive  
Test ID:   9711-031 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: SED-Marine Sediments 

Test Species: GJ-Grandidierella japonica 

9711-031 
CAOEE-Ogden Bioassay 

Protocol: ASTM 93 

Conc- 1 
REF-Control    0.9000    0.8500    0.9500     1.0000    1.0000 

Site 9     0.9500     0.9000     0.9500     0.9500     1.0000 

Transform: Untransformed 

Conc- Mean    N-Mean Mean       Min        Max        CV% N 

REF-Control 
Site 9 

0.9400     1.0000 
0.9500     1.0106 

0.9400     0.8500     1.0000       6.935 
0.9500     0.9000     1.0000       3.722 

5 
5 

t-Stat 
1-Tailed 
Critical MSD 

-0.302       1.860     0.0020 

Auxiliary Tests Statistic Critical Skew       Kurt 

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
F-Test indicates equal variances (p = 0.26)   
Hypothesis Test (1-tail, 0.05) 

0.92663 
3.4 

0.781 
23.1539 

-0.4137   -0.4456 

Homoscedastic t Test indicates no significant differences 

Dose-Response Plot 

in a. 

i Page 1 ToxCalc v5.0 Reviewed by: ///' 



Amphipod 10-day Survival Bioassay-Proportion Alive 
Start Date: 11/4/97 
End Date: 11/14/97 
Sample Date: 
Comments: Site: 10 

Test ID:   9711-032 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 93 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
GJ-Grandidierella japonica 

Cone- 
REF-Control 0.9000 0.8500 0.9500 1.0000 1.0000 

Site 10 0.9500 1.0000 0.9000 1.0000 0.9000 

Transform: Untransformed 
Cone- Mean    N-Mean    Mean Min Max CV% 

1-Tailed 
t-Stat    Critical MSD 

REF-Control    0.9400    1.0000    0.9400    0.8500    1.0000      6.935       5 
Site 10    0.9500    1.0106    0.9500    0.9000     1.0000      5.263       5 -0.272      1.860    0.0025 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
F-Test indicates equal variances (p = 0.62) 

0.89109 
1.7 

0.781 
23.1539 

-0.3043 -1.4511 

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

Dose-Response Plot 

UJ 
a. 
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BIVALVE 



Start Date: 
End. Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: REFERENCE 

Bivalve Larval Survival and Development Test-Proportion Alive  
Test ID:   9711-011 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type: SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 

Conc- 
L-Lab Control 

1 
10 
50 

100 

1.0000 
0.8799 
0.6414 
0.8388 
0.8553 

1.0000 
0.9868 
0.7237 
0.5674 
0.9704 

1.0000 
1.0000 
0.7648 
1.0000 
1.0000 

1.0000 
0.8141 
0.6826 
1.0000 
1.0000 

1.0000 
0.9704 
0.7401 
0.7730 
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 1.4269 1.4269 1.4269 0.000 5 

1 0.9303 0.9303 1.3245 1.1251 1.4558 10.971 5 1.170 2.300 0.2012 

*10 0.7105 0.7105 1.0037 0.9288 1.0645 5.344 5 4.838 2.300 0.2012 

*50 0.8359 0.8359 1.1878 0.8530 1.4269 20.633 5 2.734 2.300 0.2012 

100 0.9651 0.9651 1.3718 1.1805 1.4269 7.849 5 0.630 2.300 0.2012 

Auxiliary Tests Statistic Critical Skew       Kurt 
0.94123 0.888 Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 

Equality of variance cannot be confirmed     __  
Hypothesis Test (1-tail, 0.05) NOEC     LOEC       ChV TU        MSDu      MSDp       MSB        MSE      F-Prob 

-0.5345   1.39375 

df 

Dunnett's Test 100 >100 0.09386   0.09583   0.14422   0.01913   7.1E-04     4,20 

Dose-Response Plot 

1-tail, 0.05 level 
I    of significance 

o 
O 
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Bivalve Larval Survival and Development Test-Proporti on Normal 
Start Date: 11/7/97 Test ID: 9711-011 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: REFERENCE 

Conc- 1 2 3 4 5 
L-Lab Control 0.9138 0.9444 0.9817 0.9091 0.9040 

1 0.8972 0.9167 0.8581 0.9293 0.9407 
10 0.8974 0.9545 0.8710 0.9518 0.9333 
50 0.9608 0.9130 0.9111 0.7397 0.9362 

100 0.9712 0.9407 0.8271 0.8873 0.8776 

Mean N-Mean 
Transform: Arcsin Square Root 

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

L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 
1 0.9084 0.9761 1.2667 1.1845 1.3248 4.319 5 0.807 2.300 0.1297 

10 0.9216 0.9904 1.2926 1.2034 1.3559 5.158 5 0.346 2.300 0.1297 
50 0.8922 0.9587 1.2524 1.0354 1.3714 10.244 5 1.061 2.300 0.1297 

100 0.9008 0.9679 1.2617 1.1419 1.4001 8.018 5 0.895 2.300 0.1297 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Bartlett's Test indicates equal variances (p = 0.50) 

0.96351 
3.36252 

0.888 
13.2767 

-0.5392 0.76269 

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 

0.9? 

0.8 

10.7: 

O 0.6: 

10.5 

O0.4 
a. 

JO-3 3 

0.2 

0.1 

0 

t 1-tail, 0.05 level 
+  of significance 

o o o 
c o 
O 
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Bivalve Larval Survival and Development Test-Proportion Alive 

Start Date: 
End Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 1-2T 

Test ID:   9711-012 
Lab ID:    CAOEE-Ogden Bioassay 
Protocol: ASTM 87 

Sample ID: MEC-Homeporting Pearl Harbor 
Sample Type: SED-Marine Sediments 
Test Species: CG-Crassostrea gigas 

Conc- 
L-Lab Control 

1 
10 
50 

1.0000 
0.9293 
0.8799 
1.0000 

1.0000 
0.9293 
1.0000 
0.7237 

1.0000 
1.0000 
1.0000 
0.9951 

1.0000 
0.9375 
0.8964 
1.0000 

1.0000 
0.8470 
1.0000 
1.0000 

100     1.0000    0.9539     1.0000     0.8470    0.9704 

Mean N-Mean 
Transform: Arcsin Square Root 

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

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 

1 0.9286 0.9286 1.3034 1.1690 1.4269 7.026 5 1.656 2.300 0.1714 

10 0.9553 0.9553 1.3482 1.2170 1.4269 8.029 5 1.057 2.300 0.1714 

50 0.9438 0.9438 1.3597 1.0173 1.5005 14.271 5 0.902 2.300 0.1714 

100 0.9543 0.9543 1.3550 1.1690 1.4269 7.982 5 0.964 2.300 0.1714 

Auxiliary Tests 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Equality of variance cannot be confirmed  
Hypothesis Test (1 -tail, 0.05)        NOEC     LOEC      ChV       TO" 

Statistic Critical Skew Kurt 

0.83755 0.888 -1.6205    3.1948 

MSDu     MSDp       MSB        MSE      F-Prob df 

Dunnett's Test 100 >100 0.07562   0.07721   0.00979   0.01389  0.59796     4,20 

Dose-Response Plot 

©0.7 
> 
<0.6 
c 
.2 0.5 r 
§.0.4 
o 
£0.3 

0.2 

0.1 

0 

c o 
O 
X> 
(B 

* 
1-tail, 0.05 level 
of significance 

o o o 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 1-2T 

Test ID:   9711-012 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Cone- 
-Lab Control 0.9138 0.9444 0.9817 0.9091 0.9040 

1 0.9558 0.9204 0.9306 0.8860 0.9903 
10 0.9720 0.9274 0.9191 0.9541 0.9214 
50 0.9521 0.9091 0.9339 0.9338 0.9330 

100 0.9091 0.9138 0.8718 0.9223 0.8559 

Mean N-Mean 
Transform: Arcsin Sq uare Root 

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

L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 
1 0.9366 1.0064 1.3292 1.2263 1.4721 6.986 5 -0.426 2.300 0.0921 

10 0.9388 1.0088 1.3249 1.2824 1.4026 3.944 5 -0.318 2.300 0.0921 
50 0.9324 1.0019 1.3090 1.2645 1.3502 2.318 5 0.080 2.300 0.0921 

100 0.8946 0.9613 1.2424 1.1815 1.2884 3.747 5 1.743 2.300 0.0921 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Bartletf s Test indicates equal variances (p = 0.29) 

0.93425 
4.9864 

0.888 
13.2767 

0.80593 0.65323 

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 

■; 1-tail, 0.05 level 
"'   of significance 

o 
ü 
A 
(0 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 1-2B 

Bivalve Larval Survival and Development Test-Proportion Alive  . 
Test ID:   9711-013 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type: SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 

Conc- 
L-Lab Control 

1 
10 
50 

100 

1.0000 
0.7730 
0.6003 
0.6743 
0.1563 

1.0000 
0.8882 
1.0000 
0.5674 
0.2138 

1.0000 
0.7813 
1.0000 
0.7813 
0.1151 

1.0000 
0.8717 
0.9868 
0.5345 
0.1069 

1.0000 
0.6250 
0.8635 
0.8799 
0.1809 

Mean N-Mean 
Tn 

Mean 
jnsform: 

Min 
Arcsin Square Root 

t-Stat 
1-Tailed 
Critical MSD 

Number 
Resp 

Total 

Conc- Max CV% N Number 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 1 61 

*1 0.7878 0.7878 1.1009 0.9117 1.2298 11.501 5 3.537 2.300 0.2120 12 61 

10 0.8901 0.8901 1.2777 0.8864 1.4558 19.037 5 1.619 2.300 0.2120 7 61 

*50 0.6875 0.6875 0.9875 0.8200 1.2170 16.694 5 4.766 2.300 0.2120 20 61 

*100 0.1546 0.1546 0.4011 0.3331 0.4807 15.502 5 11.127 2.300 0.2120 52 61 

Auxiliary Tests Statistic 

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Equality of variance cannot be confirmed 
Hypothesis Test (1-tail, 0.05) 
Dunnett's Test 10 

0.94264 

NOEC      LOEC       ChV TU 

Critical Skew       Kurt 
0.888 -0.8813   1.91313 

MSDu     MSDp      MSB        MSE      F-Prob        df 

50       22.3607 0.10086  0.10298  0.77599  0.02125   6.3E-09     4,20 

Parameter 
Slope 
Intercept 
TSCR 
Point 

Value SE 

Maximum Likelihood-Probit 
95% Fiducial Limits Control   Chi-Sq   Critical   P-value 

5.51623 0.99266 3.57062 7.46184 
-5.0609 1.8486 -8.6842 -1.4377 
0.10636  0.02279  0.06169  0.15103 
Probits 95% Fiducial Limits 

EC01 2.674 25.2436 13.8984 33.9456 

EC05 3.355 33.5502 21.4195 42.1825 

EC10 3.718 39.0442 26.914 47.4678 

EC15 3.964 43.2506 31.3474 51.4841 

EC20 4.158 46.9146 35.3372 54.9934 

EC25 4.326 50.3044 39.1078 58.2753 

EC40 4.747 59.9725 50.0163 68.0804 

EC50 5.000 66.6622 57.372 75.5683 

EC60 5.253 74.0982 65.0161 84.9032 

EC75 5.674 88.3392 77.8089 105.999 

EC80 5.842 94.7222 82.9259 116.64 

EC85 6.036 102.747 89.0019 130.86 

EC90 6.282 113.816 96.9225 151.802 

EC95 6.645 132.454 109.46 190.056 

EC99 7.326 176.039 136.464 291.954 

Mu Sigma iter 

0.01316  4.95777   9.21035     0.08      1.82388   0.18128        11 

1000 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 1-2B 

Test ID:   9711-013 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Dose-Response Plot 
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Bivalve Larval Survival and Development Test-Proportion Normal 

Start Date: 
End Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 1-2B 

Test ID:   9711-013 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type: 
Protocol: ASTM 87 Test Species: 

Conc- 
L-Lab Control 

1 
10 
50 

100 

0.9138 
0.9681 
0.9178 
0.4024 
0.0526 

0.9444 
0.9352 
0.9139 
0.6667 
0.3077 

0.9817 
0.9684 
0.9384 
0.8000 
0.1429 

0.9091 
0.8679 
0.9083 
0.6308 
0.1538 

0.9040 
0.9211 
0.9048 
0.7103 
0.1818 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Conc- Mean N-Mean 

Transform: Arcsin Square Root 
Mean        Min        Max       CV% N t-Stat 

1-Tailed 
Critical MSD 

Number 
Resp 

Total 
Number 

L-Lab Control 
1 

10 
*50 

•100 

0.9306 
0.9321 
0.9166 
0.6420 
0.1678 

1.0000 
1.0017 
0.9850 
0.6899 
0.1803 

1.3122 
1.3163 
1.2786 
0.9340 
0.4101 

1.2558 
1.1989 
1.2571 
0.6872 
0.2315 

1.4349 
1.3921 
1.3199 
1.1071 
0.5880 

5.715 
6.134 
1.931 

16.612 
31.090 

5 
5 
5 
5 
5 

-0.063 
0.515 
5.804 

13.842 

2.300 
2.300 
2.300 
2.300 

0.1499 
0.1499 
0.1499 
0.1499 

43 
33 
49 

146 
77 

608 
479 
595 
418 

94 

Auxiliary Tests .  
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Bartlett's Test indicates equal variances (p = 0.04)  
Hypothesis Test (1-tail, 0.05) NOEC      LOEC       ChV^ 
Dunnett's Test 

Statistic Critical Skew       Kurt 

0.93934 
9.9468 

0.888 
13.2767 

-0.4782   1.47636 

TU        MSDu      MSDp      MSB        MSE      F-Prob        df 

10 50       22.3607 0.09239   0.09886   0.76854   0.01062   1.3E-11      4,20 

Parameter 
Slope 
Intercept 
TSCR 
Point 

Value 

Maximum Likelihood-Probit 
SE      95% Fiducial Limite         Control   Chi-Sq   Critical   P-value 

4.60977   0.72483     3.1891   6.03044 
-3.36     1.3433   -5.9928   -0.7271 

0.07227 0.00918 0.05427 0.09026 
Probits 95% Fiducial Limits 

EC01 2.674 20.3645 11.5389 27.6933 

EC05 3.355 28.6228 18.7742 36.1146 

EC10 3.718 34.3181 24.2921 41.6815 

EC15 3.964 38.7879 28.8656 45.9764 

EC20 4.158 42.7521 33.0663 49.7648 

EC25 4.326 46.4743 37.1058 53.3319 

EC40 4.747 57.355 49.135 64.1108 

EC50 5.000 65.0924 57.4702 72.4991 

EC60 5.253 73.8736 66.2356 83.2025 

EC75 5.674 91.1691 81.1928 108.045 

EC80 5.842 99.1068 87.3644 120.756 

EC85 6.036 109.236 94.8633 137.891 

EC90 6.282 123.463 104.905 163.435 

EC95 6.645 148.03 121.34 211.01 

EC99 7.326 208.059 158.537 342.673 

Mu Sigma       Iter 

0.07072   0.13892   9.21035      0.93      1.81353   0.21693 

1000 

Dose 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 1-2B 

Test ID:   9711-013 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Dose-Response Plot 

1-tail, 0.05 level 
of significance 
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Start Date: 
End Date: 
Sample Date: 
Comments 

11/7/97 
11/9/97 

Site: 3 

Bivalve Larval Survival and Development Test-Proportion Alive 
Sample ID: 
Sample Type: 
Test Species: 

"Test ID:   9711-014 
Lab ID:    CAOEE-Ogden Bioassay 
Protocol: ASTM 87 

Conc- 1 2 3 4 5 

L-Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000 

1 1.0000 1.0000 1.0000 0.8553 0.9046 

10 0.9046 1.0000 0.9375 0.9375 0.6003 

50 0.8553 0.9211 0.8470 0.6990 0.8799 

100 0.2549 0.2303 0.1151 0.2467 0.1891 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

—  

Mean N-Mean 
Transform: Arcsin Square Root 

t-Stat 
1-Tailed 
Critical MSD 

Number 
Resp 

Total 

Conc- Mean Min Max CV% N Number 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 1 61 

1 0.9520 0.9520 1.3436 1.1805 1.4269 8.724 5 1.079 2.300 0.1776 4 61 

*10 0.8760 0.8760 1.2413 0.8864 1.4269 16.727 5 2.404 2.300 0.1776 9 61 

*50 0.8405 0.8405 1.1685 0.9901 1.2860 9.387 5 3.346 2.300 0.1776 10 61 

*100 0.2072 0.2072 0.4691 0.3462 0.5293 16.041 5 12.403 2.300 0.1776 49 61 

Auxiliary Tests Statistic Critical Skew Kurt 

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.8686 0.888 -1.5066 3.34073 

Equality of variance canr 
HvDothesis Test (1-tail, 

ot be confirmed 
0.05) NOEC LOEC ChV TU MSDu 

0.07929 
MSDp 

0.08095 
MSB        MSE F-Prob df 

Dunnetfs Test 1 10       3.16228 0.73049   0.01491 4.7E-10 4,20 

Maximum Likelihood-Probit 

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value      Mu Sigma Iter 

Slope 7.09805 1.27549 4.59809 9.59801 0.01316 3.64026 9.21035 0.16      1.88847 0.14088 10 

Intercept -8.4044 2.45528 -13.217 -3.5921 
0.11799 TSCR 0.07893 0.01993 0.03987 

0.9- Ijf Point Probits 95% Fiducial Limits 

EC01 2.674 36.3684 22.486 46.2341 

EC05 3.355 45.3666 31.4422 54.7744 0.8- 
T 

EC10 3.718 51.041 37.5275 60.0626 0.7- //•' 
EC15 3.964 55.2653 42.2336 63.9945 '//' 
EC20 4.158 58.8706 46.3429 67.3726 a> 0.6 • 

(0 /// 
EC25 4.326 62.1505 50.1345 70.4841 O0.5- /// 
EC40 
EC50 

4.747 
5.000 

71.2487 
77.3516 

60.7214 
67.6497 

79.4978 
86.0844 

0) 
« 04. I EC60 5.253 83.9773 74.7631 93.9718 0.3- 

EC75 5.674 96.2707 86.4978 110.955 0.2- /// 
EC80 5.842 101.634 91.0894 119.247 ♦       n'i 
EC85 6.036 108.264 96.444 130.108 0.1 ■ 

EC90 
EC95 

6.282 
6.645 

117.225 
131.887 

103.268 
113.756 

145 7 / /' 
173.107 

u.u - 
1                  10               100 1000 

EC99 7.326 164.518 135.338 241.039 Dose 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 3 

Test ID:   9711-014 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Dose-Response Plot 

1 < •                                                         T  

0.9; 

0.8 j 

©0.7 i 

<E0.6 \ 
c 
°0.5; 

äo.4: 
8 
a 0.3^ 

0.2: 

0.1 i -- 

0; 

1-tail, 0.05 level 
of significance 

o 
in 

o o 
c o 
Ü 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 3 
Conc- 

L-Lab Control 
1 

10 
50 

100 

0.9138 
0.7857 
0.8364 
0.8462 
0.2903 

Bivalve Larval Survival and Development Test-Proportion Normal  
Test ID:   9711-014 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 

0.9444 
0.7967 
0.8544 
0.7679 
0.3214 

0.9817 
0.8540 
0.9035 
0.7670 
0.0000 

0.9091 
0.8750 
0.9298 
0.7176 
0.0667 

0.9040 
0.8364 
0.8493 
0.7196 
0.0870 

Mean 
Transform: Arcsin Square Root 

t-Stat 
1-Tailed 
Critical MSD 

Number 
Resp 

Total 

Conc- N-Mean Mean Min Max CV% N Number 

L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 43 608 

*1 0.8296 0.8914 1.1470 1.0895 1.2094 4.400 5 2.428 2.300 0.1564 122 717 

10 0.8747 0.9399 1.2127 1.1543 1.3027 5.224 5 1.463 2.300 0.1564 78 617 

*50 0.7637 0.8206 1.0652 1.0106 1.1677 5.985 5 3.631 2.300 0.1564 120 511 

*100 0.1531 0.1645 0.3733 0.1340 0.6028 54.621 5 13.805 2.300 0.1564 104 126 

Auxiliary Tests Statistic Critical Skew Kurt 

Shapirc-Wilk's Test indicates normal distribution (p > 0.01) 
Bartlett's Test indicates equal variances (p = 0.03)  
Hypothesis Test (1-tail, 0.05)        NOEC     LOEC       ChV 
Dunnetfs Test 10 

0.93644 
11.1205 

0.888 
13.2767 

0.3289    1.30853 

TU        MSDu      MSDp       MSB        MSE      F-Prob df 

50       22.3607 0.09719   0.10399   0.69863   0.01156   7.0E-11      4,20 

Slope 
Intercept 
TSCR 
Point 

Maximum Likelihood-Probit 
Parameter        Value        SE     95% Fiducial Limits 

6.24377 
-6.6192 
0.09345 

1.68868 -1.022 
3.1938 -20.361 
0.0226   -0.0038 

13.5096 
7.12265 
0.19068 

Control   Chi-Sq   Critical   P-value      Mu       Sigma 
0.07072  10.3665  9.21035   5.6E-03   1.86093  0.16016 

Iter 

Probits 95% Fiducial Limits 
EC01 2.674 30.7849 
EC05 3.355 39.581 
EC10 3.718 45.2556 
EC15 3.964 49.5371 
EC20 4.158 53.227 
EC25 4.326 56.6108 
EC40 4.747 66.1226 
EC50 5.000 72.5982 
EC60 5.253 79.708 
EC75 5.674 93.1005 
EC80 5.842 99.0192 
EC85 6.036 106.395 
EC90 6.282 116.461 
EC95 6.645 133.157 
EC99 7.326 171.204 
Significant heterogeneity detected (p = 5.61 E-03) 

1.0 

0.9 

0.8 

0.7 

o 0.6 
(0 

| 0.5 
w 
«0.4 

0.3 

0.2 

0.1 

0.0 
♦ 

rTTTTTf™ 

10 1000 

Dose 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 3 

Test ID:   9711-014 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Dose-Response Plot 

1-tail, 0.05 level 
of significance 

o 
Ü 
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Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 4 

Bivalve Larval Survival and Development Test-Proportion Alive _^_ 
Test ID:   9711-015 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type:        SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 

Conc- 
L-Lab Control 

1 
10 
50 

100 

1.0000 
1.0000 
0.6826 
1.0000 
0.3289 

1.0000 
0.6414 
0.7484 
0.6086 
0.3207 

1.0000 
0.6332 
0.8388 
0.6661 
0.3783 

1.0000 
0.7237 
0.7895 
0.7237 
0.4276 

1.0000 
0.6579 
0.9539 
0.5674 
0.3536 

Mean N-Mean 
Transform: Arcsin Sq uare Root 

N t-Stat 
1-Tailed 
Critical MSD 

Number 
Resp 

Total 

Conc- Mean Min Max CV% Number 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 1 61 

*1 0.7313 0.7313 1.0479 0.9203 1.4269 20.548 5 3.826 2.300 0.2279 16 61 

*10 0.8026 0.8026 1.1248 0.9723 1.3545 12.912 5 3.050 2.300 0.2279 12 61 

*50 0.7132 0.7132 1.0294 0.8530 1.4269 22.415 5 4.013 2.300 0.2279 18 61 

*100 0.3618 0.3618 0.6450 0.6020 0.7128 6.924 5 7.893 2.300 0.2279 39 61 

Auxiliary Tests  
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Equality of variance cannot be confirmed 
Hypothesis Test (1-tail, 0.05)  
Dunnetfs Test <1 1 

Statistic Critical Skew       Kurt 

0.79462 0.888 1.74085   3.10312 

NOEC      LOEC       ChV TU MSDu      MSDp       MSB        MSE      F-Prob df 
0.11138   0.11372   0.39001   0.02454   5.3E-06     4,20 

Trimmed Spearman-Karber 

Trim Level      EC50 95% CL 
0.0% 
5.0% 

10.0% 
20.0% 

Auto-36.7% 76.793     73.743     79.970 

100 
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Start Date:       11/7/97 
End. Date:        11/9/97 
Sample Date: 
Comments:      Site: 4 

Bivalve Larval Survival and Development Test-Proportion Alive 
Test ID:   9711-015 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Dose-Response Plot 

1-tail, 0.05 level 
of significance 

» 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 4 

Bivalve Larval Survival and Development Test-Proportion Normal . 
Test ID:   9711-015 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type: SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 

Conc- 
L-Lab Control 

1 

10 
50 
100 

0.9138 
0.8367 
0.8434 

0.6786 
0.1000 

0.9444 

0.9231 

0.9011 
0.5270 
0.5641 

0.9817 

0.7922 
0.8627 

0.5926 
0.0000 

0.9091 
0.8864 

0.8333 
0.6250 
0.1538 

0.9040 

0.8500 
0.8103 

0.4928 
0.0233 

Mean 
Transform: Arcsin Square Root 

t-Stat 
1-Tailed 
Critical MSD 

Number 
Resp 

Total 

Conc- N-Mean Mean Min Max CV% N Number 

L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 43 608 

1 0.8577 0.9216 1.1884 1.0975 1.2898 6.153 5 1.312 2.300 0.2169 68 470 

10 0.8502 0.9136 1.1753 1.1202 1.2509 4.203 5 1.451 2.300 0.2169 74 488 

*50 0.5832 0.6267 0.8698 0.7782 0.9680 8.750 5 4.691 2.300 0.2169 181 452 

*100 0.1682 0.1808 0.3603 0.0738 0.8497 84.170 5 10.094 2.300 0.2169 185 220 

Auxiliary Tests Statistic Critical Skew Kurt 

Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Bartletf s Test indicates unequal variances (p = 1.27E-03)  
Hypothesis Test (1-tail, 0.05)        NOEC     LOEC       ChV 
DunnetfsTest 10 50       22.3607 

0.8298 
17.9428 

0.888 
13.2767 

1.56189   6.96961 

TU        MSDu      MSDp       MSB        MSE      F-Prob df 
0.14417  0.15426  0.73516  0.02223   1.5E-08     4,20 

Slope 
Intercept 
TSCR 
Point 

Parameter        Value        SE 

Maximum Likelihood-Probit 
95% Fiducial Limits Control   Chi-Sq    Critical P-value      Mu       Sigma Iter 

4.50848 
-3.0933 
0.10316 

1.073 
1.98465 

0.02065 

-0.1083 
-11.633 

0.0143 

9.12524 

5.44591 
0.19202 

0.07072 9.64755 9.21035 8.0E-03 1.79514 0.2218 

Probits 95% Fiducial Limits 
EC01 2.674 19.017 
EC05 3.355 26.9339 
EC10 3.718 32.4251 
EC15 3.964 36.7494 
EC20 4.158 40.5938 
EC25 4.326 44.211 
EC40 4.747 54.8203 
EC50 5.000 62.3929 
EC60 5.253 71.0115 
EC75 5.674 88.0521 
EC80 5.842 95.8982 
EC85 6.036 105.93 
EC90 6.282 120.057 
EC95 6.645 144.534 

EC99 7.326 204.705 
Significant heterogeneity detected (p = 8.04E-03) 

1000 

Dose 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 4 

Test ID:   9711-015 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Dose-Response Plot 

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

*         Start Date: 

End Date: 

■ Sample Date: 

■ Comments: 

11/7/97 
11/9/97 

Site: 5 

Test ID: 
Lab ID: 
Protocol: 

9711-016 
CAOEE-Ogden Bioassay 
ASTM 87 

Sample ID:              MEC-Homeporting Pearl Harbor 
Sample Type:         SED-Marine Sediments 
Test Species:         CG-Crassostrea gigas 

Conc- 1 2 3 4 5 

_          L-Lab Control 
■ 
W                             10 

50 
#                          100 

1.0000 
1.0000 
0.9539 
0.6168 
0.8306 

1.0000 
0.9951 
0.5345 
0.7484 
1.0000 

1.0000 
1.0000 
1.0000 
0.6743 
0.8635 

1.0000 
0.7977 
0.7895 
0.8141 
0.6086 

1.0000 
0.6990 
0.5345 
0.6908 
1.0000 

Transform: Arcsin Square Root 

Cone- Mean    N-Mean    Mean Min Max CV% 
1-Tailed 

t-Stat    Critical     MSD 

L-Lab Control 
1 

*10 
*50 
100 

1.0000 

0.8984 

0.7625 
0.7089 
0.8605 

1.0000 

0.8984 

0.7625 

0.7089 
0.8605 

1.4269 
1.2897 

1.1031 
1.0037 

1.2175 

1.4269 

0.9901 
0.8200 
0.9033 

0.8948 

1.4269 

1.5005 

1.4269 
1.1251 
1.4269 

0.000 

17.606 

25.978 

8.436 
18.250 

5 

5 

5 
5 

5 

1.112 

2.625 

3.431 
1.697 

2.300 0.2837 
2.300 0.2837 

2.300 0.2837 

2.300 0.2837 

Auxiliary Tests Statistic Critical Skew Kurt 

Shapiro-Wilk"s Test indicates normal distribution (p > 0.01) 

Equality of variance cannot be confirmed  
Hypothesis Test (1-tail, 0.05)        NOEC     LOEC       ChV 

Dunnett's Test TOO ~ 

0.9441 0.888 -0.2338   -0.4963 

TU        MSDu     MSDp       MSB        MSE      F-Prob df 

>100 0.15141   0.15459   0.13432   0.03804  0.02459     4,20 

Dose-Response Plot 

1 < >^^^  

0.9 i 

0.8 i 

(BO.7: 

<0.6J 
c 
00.5: 
r 
S.0.4: 
2     i 
0.0.3 i 

0-2 i 

0.1 i 

1  
c c >                                 0 

1-tail, 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 
End Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 5 

Test ID:   9711-016 
Lab ID:    CAOEE-Ogden Bioassay 
Protocol: ASTM 87 

Sample ID: MEC-Homeporting Pearl Harbor 
Sample Type: SED-Marine Sediments 
Test Species: CG-Crassostrea gigas 

Conc- 
L-Lab Control 

1 
10 
50 

0.9138 0.9444 0.9817 0.9091 0.9040 
0.8792 0.8182 0.8033 0.7835 0.8941 
0.9310 0.9692 0.8702 0.9063 0.8923 
0.8267 0.8791 0.8049 0.9394 0.8690 

100 0.8317 0.9220 0.8286 0.8108 0.8244 

Conc- 
Transform: Arcsin Square Root 

Mean    N-Mean    Mean Min Max CV% 
1-Tailed 

t-Stat    Critical MSD 
L-Lab Control 

*1 
10 
*50 

*100 

0.9306 
0.8357 
0.9138 
0.8638 
0.8435 

1.0000 
0.8980 
0.9820 
0.9282 
0.9064 

1.3122 
1.1567 
1.2796 
1.1986 
1.1678 

1.2558 
1.0868 
1.2023 
1.1133 
1.1208 

1.4349 
1.2394 
1.3945 
1.3221 
1.2877 

5.715 
5.795 
5.807 
6.738 
5.810 

5 
5 
5 
5 
5 

3.360 
0.705 
2.455 
3.120 

2.300 0.1064 
2.300 0.1064 
2.300 0.1064 
2.300 0.1064 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Bartletf s Test indicates equal variances (p = 1.00) 

0.87185 
0.17428 

0.888 
13.2767 

0.8307 -0.5758 

Hypothesis Test (1-tail, 0.05)         NOEC      LOEC       ChV TU MSDu MSDp       MSB MSE F-Prob df 
Dunnetfs Test                                      10            50       22.3607 0.06204 0.06638   0.02399 0.00535 0.00953 4,20 

«0.7; 

Jo.6 3 
§0.5 

O0.4 3 
Q. 

£0.3 3 

0.2: 

0.1 

0 

c o 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 6 
Conc- 

L-Lab Control 
1 

10 
50 

100 

1.0000 
1.0000 
0.9539 
1.0000 
0.2467 

Bivalve Larval Survival and Development Test-Proportion Alive  
Test ID:   9711-017 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type: SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 

1.0000 
0.7895 
0.8224 
0.8882 
0.2385 

1.0000 
1.0000 
1.0000 
0.9951 
0.2796 

1.0000 
1.0000 
0.6743 
0.7648 
0.5181 

1.0000 
0.8964 
0.7648 
1.0000 
0.4441 

Mean N-Mean 

Transform: Arcsin Square Root 
t-Stat 

1-Tailed 
Critical MSD 

Number 
Resp 

Total 

Conc- Mean Min Max CV% N Number 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 1 61 

1 0.9372 0.9372 1.3236 1.0941 1.4269 11.406 5 1.096 2.300 0.2168 4 61 

*10 0.8431 0.8431 1.1890 0.9635 1.4269 16.459 5 2.523 2.300 0.2168 10 61 

50 0.9296 0.9296 1.3297 1.0645 1.5005 13.474 5 1.031 2.300 0.2168 5 61 

*100 0.3454 0.3454 0.6240 0.5102 0.8035 21.440 5 8.517 2.300 0.2168 41 61 

Auxiliary Tests Statistic 

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Equality of variance cannot be confirmed 
Hypothesis Test (1-tail, 0.05) 
Dunnetf s Test 

0.95768 
Critical Skew       Kurt 
0.888 -0.2454   -0.6841 

NOEC     LÖEC       ChV TU        MSDu     MSDp      MSB        MSE      F-Prob        df 
0.10401   0.10619  0.51651   0.02222   2.8E-07     4,20 50 100      70.7107 

Trimmed Spearman-Karber 

Trim Level      EC50 95% CL 
0.0% 
5.0% 

10.0% 
20.0% 

Auto-33.3% 81.309    79.252     83.420 

100 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 6 

Test ID:   9711-017 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Dose-Response Plot 

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

11/7/97 
11/9/97 

Sample Date: 
Comments:      Site: 6 

Test ID:   9711-017 
Lab ID:    CAOEE-Ogden Bioassay 
Protocol: ASTM 87 

Sample ID: MEC-Homeporting Pearl Harbor 
Sample Type: SED-Marine Sediments 
Test Species: CG-Crassostrea gigas 

Cone- 
L-Lab Control 0.9138 0.9444 0.9817 0.9091 0.9040 

1 0.8092 0.9063 "0.8730 0.8625 0.7890 
10 0.8621 0.9200 0.9030 0.8293 0.8387 

50 0.8527 0.7593 0.7769 0.8065 0.8533 

100 0.0667 0.2414 0.0294 0.1270 0.0370 

Mean N-Mean 
Transform: Arcsin Square Root 

t-Stat 
1-Tailed 
Critical MSD 

Number 
Resp 

Total 

Conc- Mean Min Max CV% N Number 

L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 43 608 

•1 0.8480 0.9112 1.1738 1.0935 1.2596 5.747 5 2.556 2.300 0.1245 95 622 

10 0.8706 0.9355 1.2061 1.1448 1.2840 5.032 5 1.959 2.300 0.1245 66 525 

*50 0.8097 0.8701 1.1213 1.0580 1.1778 4.912 5 3.526 2.300 0.1245 112 601 

*100 0.1003 0.1078 0.3010 0.1724 0.5136 46.647 5 18.684 2.300 0.1245 190 210 

Auxiliary Tests Statistic Critical Skew       Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Bartletfs Test indicates equal variances (p = 0.31)  
Hypothesis Test (1-tail, 0.05)        NOEC     LOEC       ChV 
Dunnett's Test 10 50  22.3607 

0.94932 
4.78748 

0.888 
13.2767 

0.77674 0.78167 

TU        MSDu     MSDp      MSB       MSE      F-Prob df 
0.07431   0.07951   0.83855  0.00732   1.7E-13     4,20 

Parameter 
Slope 
Intercept 
TSCR 
Point 

Value SE 
Maximum Likelihood-Probit 

95% Fiducial Limits Control   Chi-Sq   Critical 
8.46197 
-10.674 
0.09871 

0.7242   7.04254 
1.37922   -13.377 
0.0093 0.08048 

9.8814 
-7.9708 
0.11694 

Probits 95% Fiducial Limits 
EC01 2.674 37.7898 32.0802 42.6075 
EC05 3.355 45.4894 39.9572 50.103 
EC10 3.718 50.2162 44.8821 54.6687 
EC15 3.964 53.6798 48.5187 58.0116 
EC20 4.158 56.6022 51.5971 60.8381 
EC25 4.326 59.2358 54.3735 63.3956 
EC40 4.747 66.4283 61.9202 70.4747 
EC50 5.000 71.1693 66.8203 75.261 
EC60 5.253 76.2486 71.9593 80.5386 
EC75 5.674 85.5068 80.9516 90.6327 
EC80 5.842 89.4853 84.6645 95.1601 
EC85 6.036 94.3569 89.1015 100.843 
EC90 6.282 100.865 94.8719 108.644 
EC95 6.645 111.346 103.878 121.612 
EC99 7.326 134.033 122.589 150.932 

P-value Mu Sigma       Iter 
0.07072  8.61022   9.21035      0.01      1.85229  0.11818 

1.0 

0.9 

0.8 

0.7 

o 0.6 w 
o 0.5 & 
(0 
«0.4 

0.3 

0.2 

0.1 

0.0 I      III Mill 

10 
i um      i   i i null 

100 1000 

Dose 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 6 

Test ID:   9711-017 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Dose-Response Plot 

1-tail, 0.05 level 
of significance 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 7 

Bivalve Larval Survival and Development Test-Proportion Alive  
9711-018 Sample ID: MEC-Homeporting Pearl Harbor 
CAOEE-Ogden Bioassay      Sample Type: SED-Marine Sediments 

Test Species: CG-Crassostrea gigas 

Test ID: 
Lab ID: 
Protocol: ASTM 87 

Conc- 1 
L-Lab Control 

1 
10 
50 

100 

1.0000 
0.9622 
0.8553 
0.6826 
0.4934 

1.0000 
1.0000 
0.7730 
0.5839 
0.2549 

1.0000 
0.8717 
0.4852 
0.9375 
0.3618 

1.0000 
0.9539 
0.5428 
0.5345 
0.5839 

1.0000 
0.6003 
0.7401 
0.6086 
0.2632 

Mean N-Mean 
Transform: Arcsin Square Root 

t-Stat 
1-Tailed 
Critical MSD 

Number 
Resp 

Total 

Conc- Mean Min Max CV% N Number 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 1 61 

1 0.8776 0.8776 1.2495 0.8864 1.4269 17.540 5 1.677 2.300 0.2434 7 61 

*10 0.6793 0.6793 0.9779 0.7706 1.1805 17.644 5 4.244 2.300 0.2434 20 61 

*50 0.6694 0.6694 0.9750 0.8200 1.3181 20.468 5 4.271 2.300 0.2434 22 61 

*100 0.3914 0.3914 0.6724 0.5293 0.8697 22.227 5 7.131 2.300 0.2434 38 61 

Auxiliary Tests Statistic Critical Skew Kurt 

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Equality of variance cannot be confirmed        
Hypothesis Test (1 -tail, 0.05)        NOEC     LOEC       ChV 

0.98214 0.888 -0.0449   0.50608 

TU MSDu      MSDp      MSB        MSE      F-Prob df 

Dunnetf s Test 1 10       3.16228 0.12206  0.12462  0.41844  0.02799   8.3E-06     4,20 

Parameter 

Point 

Value 
Maximum Likelihood-Probit 

SE      95% Fiducial Limits Control    Chi-Sq    Critical   P-value 
Slope 0.68871   0.13357  0.42691   0.95051 
Intercept 3.7289  0.20426  3.32855  4.12925 
TSCR 0.01327  0.01462   -0.0154  0.04193 

Probits 95% Fiducial Limits 
EC01 2.674 0.02936 0.00043 0.20327 
EC05 3.355 0.28662 0.01646 1.09733 
EC10 3.718 0.96565 0.1126 2.74494 
EC15 3.964 2.19145 0.40504 5.18358 
EC20 4.158 4.20338 1.09822 8.76459 
EC25 4.326 7.34975 2.51716 14.1201 
EC40 4.747 30.0449 15.8543 60.2797 
EC50 5.000 70.0857 37.2919 185.648 
EC60 5.253 163.489 77.5179 646.98 
EC75 5.674 668.322 234.988 5738.73 
EC80 5.842 1168.58 359.215 13862.3 
EC85 6.036 2241.44 585.806 38969.7 

EC90 6.282 5086.71 1077.88 143868 
EC95 6.645 17137.6 2642.44 1004058 
EC99 7.326 167293 14037.6 3.9E+07 

Mu       Sigma       Iter 
0.01316  4.58808   9.21035      0.1       1.84563     1.452 

0.0001 100000     1E+08 

Dose 

Page 1 ToxCalc v5.0 Reviewed by:. Hh 



Start Date: 
End Date: 
Sample Date: 
Comments: 

Conc- 

11/7/97 
11/9/97 

Site: 7 

Bivalve Larval Survival and Development Test-Proportion Normal          
Test ID:   9711-018 Sample ID: MEC-Homeporting Pearl Harbor 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 

L-Lab Control 0.9138 0.9444 0.9817 0.9091 0.9040 
1 0.8632 0.8248 0.8396 0.8534 0.8493 

10 0.8750 0.8830 0.8475 0.7424 0.8333 
50 0.6627 0.7606 0.8509 0.7538 0.8108 

100 0.0000 0.1290 0.0682 0.1408 0.2813 

Mean N-Mean 
Transform: Arcsin Square Root 

t-Stat 
1-Tailed 
Critical MSD 

Number 
Resp 

Total 

Conc- Mean Min Max CV% N Number 

L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 43 608 

1 0.8461 0.9092 1.1680 1.1390 1.1920 1.724 5 2.253 2.300 0.1472 85 549 

*10 0.8362 0.8986 1.1579 1.0385 1.2217 6.283 5 2.410 2.300 0.1472 65 413 

*50 0.7677 0.8250 1.0715 0.9511 1.1743 7.815 5 3.760 2.300 0.1472 92 407 

*100 0.1239 0.1331 0.3280 0.0646 0.5590 55.300 5 15.373 2.300 0.1472 212 238 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Bartletfs Test indicates unequal variances (p = 9.21 E-03) 

0.94376 
13.4655 

0.888 
13.2767 

-0.3622 2.81855 

Hypothesis Test (1-tail, 0.05) NOEC      LOEC       ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnett's Test 1              10       3.16228 0.09047 0.0968 0.75878 0.01025 1.1E-11 4,20 

Parameter        Value        SE 
Maximum Likelihood-Probit 

95% Fiducial Limits              Control   Chi-Sq Critical P-value Mu Sigma Iter 

Slope 7.57059 1.45749 1.2995 13.8417 
Intercept -8.9786 2.75577 -20.836 2.87851 
TSCR 0.10822 0.02245 0.01163 0.2048 
Point Probits 95% Fiducial Limit 
EC01 2.674 34.6057 0.65048 52.9527 
EC05 3.355 42.5761 2.13507 60.4464 
EC10 3.718 47.5505 3.9993 65.2553 
EC15 3.964 51.231 6.08187 69.0074 
EC20 4.158 54.3582 8.45421 72.4181 
EC25 4.326 57.1928 11.1707 75.7749 
EC40 4.747 65.0085 21.9038 87.4163 
EC50 5.000 70.2158 31.6062 98.9919 
EC60 5.253 75.8402 43.1283 118.541 
EC75 5.674 86.2042 60.9832 189.638 

i         EC80 5.842 90.6995 66.5802 240.147 
EC85 6.036 96.236 72.1969 323.066 

i         EC90 6.282 103.685 78.3296 478.869 
EC95 6.645 115.799 86.3776 878.13 

*         EC99 7.326 142.47 100.374 2831.39 
Significant heterogeneity detected (p = 3.48E-03) 

0.07072   11.3201   9.21035   3.5E-03   1.84643  0.13209 

1.0 
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Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 7 

Bivalve Larval Survival and Development Test-Proportion Normal  
" jest ID:   9711-018 Sample ID: MEC-Homeporting Pearl Harbor 

Lab ID:    CAOEE-Ogden Bioassay      Sample Type: SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 

Dose-Response Plot 

1-tail, 0.05 level 
of significance 

o 
u 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 7 

Test ID:   9711-018 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Dose-Response Plot 

1-tail, 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date:      11/7/97 
End Date: 
Sample Date: 
Comments: 

11/9/97 

Site: 8 

Test ID:   9711-019 
Lab ID:    CAOEE-Ogden Bioassay      Sample Type: 
Protocol: ASTM 87 

Sample ID: MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 

Test Species: CG-Crassostrea gigas 

Cone- 
L-Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000 

1 0.7977 0.8635 0.2961 0.8388 0.8388 
10 0.6579 0.8799 0.9293 0.9457 0.9293 
50 0.6661 0.7401 0.9293 1.0000 1.0000 

100     0.7977     1.0000     0.7730     1.0000    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 1.4269 1.4269 1.4269 0.000 5 

*1 0.7270 0.7270 1.0375 0.5753 1.1924 25.086 5 3.224 2.300 0.2778 

10 0.8684 0.8684 1.2204 0.9460 1.3357 13.070 5 1.710 2.300 0.2778 

50 0.8671 0.8671 1.2292 0.9547 1.4269 18.014 5 1.637 2.300 0.2778 

100 0.8589 0.8589 1.2099 1.0173 1.4269 16.574 5 1.796 2.300 0.2778 

Auxiliary Tests Statistic Critical Skew      Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Equality of variance cannot be confirmed 

0.91494 0.888 -0.9544   0.57945 

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

Dunnetf s Test 100 >100 0.147    0.15008  0.09526   0.03648   0.06633     4,20 

Dose-Response Plot 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 11/7/97 
End Date: 11/9/97 
Sample Date: 
Comments: Site: 8 

Test ID:   9711-019 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Conc- 1 
L-Lab Control 0.9138 0.9444 0.9817 0.9091 0.9040 

1 0.7938 0.8857 0.6944 0.7549 0.9118 
10 0.6875 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 

L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 
*1 0.8081 0.8684 1.1265 0.9851 1.2692 10.540 5 3.279 2.300 0.1302 

*10 0.7798 0.8379 1.0869 0.9776 1.2279 8.257 5 3.978 2.300 0.1302 
*50 0.8178 0.8788 1.1351 0.9818 1.2222 8.101 5 3.127 2.300 0.1302 

*100 0.7495 0.8054 1.0483 0.9553 1.1113 5.916 5 4.660 2.300 0.1302 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Bartletf s Test indicates equal variances (p = 0.79) 

0.97554 
1.69355 

0.888 
13.2767 

0.02767 -0.493 

Hypothesis Test (1-tail, 0.05)         NOEC      LOEC       ChV TU MSDu MSDp       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 
J.   of significance 
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Start Date: 
End-Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 9 
Conc- 

Bivalve Larval Survival and Development Test-Proportion Alive  
Sample ID: MEC-Homeporting Pearl Harbor 
Sample Type: SED-Marine Sediments 
Test Species: CG-Crassostrea gigas 

"Test ID:   9711-020 
Lab ID:    CAOEE-Ogden Bioassay 
Protocol: ASTM 87 

L-Lab Control 
1 

10 
50 

100 

1.0000 
0.9539 
0.8717 
0.7977 

0.6086 

1.0000 
1.0000 
0.8141 

1.0000 
0.2878 

1.0000 
0.9046 
1.0000 

1.0000 
0.9128 

1.0000 
1.0000 
0.6250 

0.9375 
0.9128 

1.0000 
1.0000 
1.0000 
0.7648 
0.6497 

Mean N-Mean 
Transform: Arcsin Square Root 

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

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 

1 0.9717 0.9717 1.3784 1.2568 1.4269 5.431 5 0.415 2.300 0.2688 

10 0.8622 0.8622 1.2190 0.9117 1.4269 17.874 5 1.779 2.300 0.2688 

50 0.9000 0.9000 1.2681 1.0645 1.4269 13.729 5 1.359 2.300 0.2688 

*100 0.6743 0.6743 0.9881 0.5663 1.2711 29.908 5 3.754 2.300 0.2688 

Auxiliary Tests Statistic 

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Equality of variance cannot be confirmed 
Hypothesis Test (1-tail, 0.05) 

0.9556 
Critical Skew       Kurt 
0.888 -0.4602   0.63418 

NOEC     LÖEC       ChV TU        MSDu     MSDp       MSB        MSE      F-Prob        df 

Dunnett's Test 50 100      70.7107 0.1403    0.14324   0.14683   0.03415   0.01135     4,20 

Dose-Response Plot 

■• 1-tail, 0.05 level 
of significance 

o 
O 
n 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date:      11/7/97 
End Date:        11/9/97 
Sample Date: 
Comments:      Site: 9 

Test ID:   9711-020 Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 87 Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Conc- 1 
L-Lab Control 0.9138 0.9444 0.9817 0.9091 0.9040 

1 0.8534 0.9160 0.8909 0.9286 0.9236 
10 0.8868 0.8889 0.8413 0.8421 0.9655 
50 0.7216 0.8667 0.9323 0.8684 0.8710 

100     0.7838     0.7714     0.7748     0.8468     0.8354 

Transform: Arcsin Square Root 1-Tailed 
Conc- Mean N-Nlean 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 0.9025 0.9698 1.2560 1.1779 1.3002 4.014 5 1.153 2.300 0.1121 

10 0.8849 0.9509 1.2332 1.1610 1.3840 7.370 5 1.622 2.300 0.1121 
*50 0.8520 0.9156 1.1845 1.0150 1.3076 8.916 5 2.620 2.300 0.1121 

*100 0.8025 0.8623 1.1115 1.0723 1.1687 4.115 5 4.118 2.300 0.1121 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Bartlett's Test indicates equal variances (p = 0.47) 

0.96439 
3.57322 

0.888 
13.2767 

0.13162 0.81131 

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 

1-tail, 0.05 level 
"t   of significance 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7/97 Test ID:   9711-021                                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: 10 

Conc- 1 2               3              4              5 
L-Lab Control 1.0000 1.0000 " 1.0000 1.0000 1.0000 

1 1.0000 0.6497 0.8059 1.0000 0.7237 
10 0.8799 0.7648 1.0000 0.6743 0.8141 
50 0.7895 0.5510 0.5839 0.6743 0.9951 

100 0.8964 0.3618 1.0000 1.0000 0.8388 

Mean N-Mean 
Transform: Arcsin Square Root 

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

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 
1 0.8359 0.8359 1.1846 0.9374 1.4269 19.408 5 1.682 2.300 0.3313 

10 0.8266 0.8266 1.1594 0.9635 1.4269 15.153 5 1.857 2.300 0.3313 
*50 0.7188 0.7188 1.0528 0.8365 1.5005 25.594 5 2.597 2.300 0.3313 
100 0.8194 0.8194 1.1800 0.6454 1.4269 27.204 5 1.714 2.300 0.3313 

Auxiliary Tests                                                   , Statistic Critical                    Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Equality of variance cannot be confirmed 

0.95682 0.888                      -0.1532 0.90348 

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 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 
End Date: 
Sample Date: 
Comments: 

11/7/97 
11/9/97 

Site: 10 

Test ID:   9711-021 
Lab ID:    CAOEE-Ogden Bioassay 
Protocol: ASTM 87 

Sample ID: 
Sample Type: 
Test Species: 

MEC-Homeporting Pearl Harbor 
SED-Marine Sediments 
CG-Crassostrea gigas 

Conc- 1 2              3              4              5 
L-Lab Control 

1 
10 
50 

0.9138 
0.8702 
0.9159 
0.9375 

0.9444     0.9817     0.9091     0.9040 
0.8608     0.8878     0.8976     0.9205 
0.8925     0.9291     0.8659     0.9192 
0.9701     0.9296    0.9146    0.9008 

100    0.9174    0.8864     0.8254     0.9415     0.9412 

Transform: Arcsin 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 5.715 5 
1 0.8874 0.9535 1.2300 1.1884 1.2849 3.080 5 2.157 2.300 0.0876 

10 0.9045 0.9720 1.2586 1.1958 1.3013 3.358 5 1.406 2.300 0.0876 
50 0.9305 0.9999 1.3084 1.2504 1.3972 4.278 5 0.098 2.300 0.0876 

100 0.9024 0.9697 1.2597 1.1397 1.3265 6.238 5 1.378 2.300 0.0876 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Bartlett's Test indicates equal variances (p = 0.56) 

0.98188 
2.96735 

0.888 
13.2767 

0.19696 0.08939 

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   0.00628 0.00363   0.18295 4,20 

Dose-Response Plot 

1-tail, 0.05 level 
I    of significance 
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APPENDIX D 
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STATISTICAL ANALYSES 



AMPHIPOD 
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Start Date:      11/4/97 
End Date:        11/8/97 
Sample Date: 
Comments: 

Amphipod 10-day Survival Bioassay-Proportion Alive 
Test ID:   971104GJRA Sample ID: 
Lab ID:    CAOEE-Ogden Bioassay       Sample Type: 
Protocol: ASTM 93 Test Species: 

REF-Ref Toxicant 
CDCL-Cadmium chloride 
GJ-Grandidierella japonica 

Conc-mg/L 
L-Lab Control 

0.25 
0.5 

1 
2 
4 

1.0000 
1.0000 
1.0000 
0.9000 
0.4000 
0.4000 

1.0000 
1.0000 
1.0000 
0.8000 
0.5000 
0.4000 

Transform: Untransformed 
Conc-mg/L Mean N-Mean Mean Min Max CV% N 

L-Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 2 
0.25 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 2 

0.5 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 2 
1 0.8500 0.8500 0.8500 0.8000 0.9000 8.319 2 
2 0.4500 0.4500 0.4500 0.4000 0.5000 15.713 2 
4 0.4000 0.4000 0.4000 0.4000 0.4000 0.000 2 

Mean    N-Mean 
1.0000 0.0000 
1.0000 0.0000 
1.0000 0.0000 
0.8500 0.1500 
0.4500 0.5500 
0.4000 0.6000 

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 
Intercept 
TSCR 

2.21898     1.1162  0.03122  4.40674 
4.13755  0.45466  3.24641   5.02869 

Point Probits mg/L   95% Fiducial Limit 
EC01 
EC05 
EC10 
EC15 
EC20 
EC25 

2.674 
3.355 
3.718 
3.964 
4.158 
4.326 

0.21892 It it It till III! 0.72087 
1.06671 
1.33809 
1.58626 
1.85532 
2.19283 

0.44402 11 till II It II It 
0.64733 It It IIIIIIIIII 
0.83482 ItIIIIItIIIIII 
1.02185 11 It IIII It IIII 
1.21536 ItIIIIIIIIIIII 

EC40 4.747 1.88146  0.00062 9.0998 
EC50 5.000 2.4472   0.86877 967704 
EC60 5.253 3.18304   1.72362 4.9E+08 
EC75 5.674 4.92757  2.61844 4.9E+08 
EC80 5.842 5.86073  2.95357 4.9E+08 
EC85 6.036 7.17373  3.35963 4.9E+08 
EC90 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 

0.93328   11.3449     0.82     0.38867  0.45066 

1E-09    1E-05 
mm 

1E+07   1E+11 

Dose mg/L 
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Amphipod 10-day Survival Bioassay-Proportion Alive 
Start Date:      11/4/97 
End Date:        11/8/97 
Sample Date: 
Comments: 

Test ID:   971104GJRA Sample ID: 
Lab ID:    CAOEE-Ogden-Bioassay      Sample Type: 
Protocol: ASTM 93 Test Species: 

REF-Ref Toxicant 
CDCL-Cadmium chloride 
GJ-Grandidierella japonica 

Dose-Response Plot 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 11/7/97 Test ID: 971107CGRT Sample ID:             REF-Ref Toxicant 
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type:         CUCL-Copper chloride 
Sample Date: Protocol: 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 

2.5 0.8872 0.9036 0.8469 0.8716     0.7765 
5 0.8763 0.7722 0.8235 0.8667     0.8052 

10 0.6479 0.7670 0.7327 0.7216     0.7126 
20 0.1136 0.1485 0.0968 0.0440     0.1071 
40 0.0364 0.0204 0.0806 0.1071     0.0933 

Mean N-Mean 
Transform: Arcsin Square Root 

t-Stat 
1-Tailed 
Critical MSD 

Number 
Resp 

Total 
Conc-ug/L Mean Min Max CV% N Number 

L-Lab Control 0.8898 1.0000 1.2403 1.1632 1.3840 6.964 5 48 430 
2.5 0.8572 0.9633 1.1870 1.0783 1.2551 5.773 5 1.213 2.360 0.1038 71 508 

5 0.8288 0.9314 1.1465 1.0732 1.2114 5.029 5 2.133 2.360 0.1038 77 460 
*10 0.7164 0.8051 1.0100 0.9355 1.0670 4.736 5 5.235 2.360 0.1038 128 459 
*20 0.1020 0.1146 0.3201 0.2112 0.3956 21.138 5 20.915 2.360 0.1038 382 426 
*40 0.0676 0.0759 0.2534 0.1433 0.3335 32.275 5 22.431 2.360 0.1038 251 269 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 
Bartlett's Test indicates equal variances (p = 0.89) 

0.96888 
1.65359 

0.9 
15.0863 

-0.0629 -0.3918 

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 5.5E-19 5,24 

Parameter       Value        SE 
Maximum Likelihood-Probit 

95% Fiducial Limits              Control   Chi-Sq Critical P-value Mu Sigma Iter 
Slope 4.09373 1.17843 0.34343 7.84402 
Intercept 0.32523 1.44911 -4.2865 4.93695 
TSCR 0.12103 0.04828 -0.0326 0.27467 
Point Probits ug/L 95% Fiducial Limit 
EC01 
EC05 

2.674 
3.355 

3.74681 llllllllttllll 8.40533 
10.5448 O.f»/ \tL  IIIIIIIIIIIIII 

EC10 3.718 6.74343 0.00022 12.0037 
EC15 3.964 7.74029 0.00112 13.1843 
EC20 4.158 8.63665 0.00402 14.2891 
EC25 4.326 9.48793 0.01202 15.4081 
EC40 4.747 12.0239 0.17962 19.6383 
EC50 5.000 13.8654 0.83573 24.8532 
EC60 5.253 15.9889 3.16654 38.6234 
EC75 5.674 20.2626 10.594 219.955 
EC80 5.842 22.2598 12.9835 578.034 
EC85 6.036 24.8376 15.2671 1921.64 
EC90 6.282 28.5092 17.7179 9204.31 
EC95 6.645 34.9729 21.008 98669.7 
EC99 7.326 51.3103 27.1906 8982190 
Significant heterogeneity detected (p = 4.55E-11) 

0.11163 51.1489 11.3449 4.6E-11 1.14193 0.24428 

i i mm 

1E-07   0.0001 0.1 100 

I   I 111» 

100000 1E+08 

Dose ug/L 
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Start Date:      11/7/97 
End Date:       11/9/97 
Sample Date: 
Comments: 

Bivalve Larval Survival and Development Test-Proportion Normal  
Sample ID: REF-Ref Toxicant 
Sample Type: CUCL-Copper chloride 
Test Species: CG-Crassostrea gigas 

Test ID:   971107CGRT 
Lab ID:    CAOEE-Ogden Bioassay 
Protocol: ASTM 87 

Dose-Response Plot 

1-tail, 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7/97 Test ID:   971107CGRT Sample ID:              REF-Ref Toxicant 
End Date: 11/9/97 Lab ID:    CAOEE-Ogden Bioassay Sample Type:         CUCL-Copper chloride 
Sample 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 0.9651 1.0000     1.0000     0.9884 
5 1.0000 0.9186 1.0000     1.0000     0.8953 

10 0.8256 1.0000 1.0000     1.0000     1.0000 
20     1.0000     1.0000     0.7209     1.0000     0.9767 
40     0.6395     0.5698     0.7209     0.3256     0.8721 

Mean N-Mean 
Transform: Arcsin Square Root 

t-Stat 
1-Tailed 
Critical Conc-ug/L Mean Min Max CV% N MSD 

L-Lab Control 1.0000 1.0000 1.3995 1.3995 1.3995 0.000 5 
2.5 0.9907 0.9907 1.4088 1.3829 1.4628 2.200 5 -0.115 2.360 0.1916 

5 0.9628 0.9628 1.3442 1.2414 1.3995 5.722 5 0.680 2.360 0.1916 
10 0.9651 0.9651 1.3476 1.1400 1.3995 8.612 5 0.639 2.360 0.1916 
20 0.9395 0.9395 1.3261 1.0142 1.4177 13.159 5 0.904 2.360 0.1916 

*40 0.6256 0.6256 0.9217 0.6072 1.2051 23.779 5 5.885 2.360 0.1916 

Auxiliary Tests Statistic Critical                     Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Equality of variance cannot be confirmed 

0.83643 0.9                        -1.0519 3.04979 

Hypothesis Test (1-tail, 0.05)         NOEC      LOEC       ChV TU MSDu MSDp       MSB        MSE      F-Prob df 
Dunnett's Test                                     20           40       28.2843 0.09695 0.09985  0.16926  0.01647  2.3E-05 5,24 

Dose-Response Plot 

<0.6 
c 
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CONTROL CHARTS 



Grandidierella japonica 96 hr. Survival Control Chart 

CV% = 43.1 

o 
u 
O) 
E 

ü 
UJ 

+2SD 

H SD 

Mean 

-1SD 

-2SD 

Test Dates 

Dates Values Mean -1 SD -2SD +1 SD +2SD 

06/25/96 2.4113 2.5999 1.4781 0.3564 3.7216 4.8433 

09/18/96 2.0062 2.5999 1.4781 0.3564 3.7216 4.8433 
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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 1- 
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 aircraft carrier is anticipated to be: 

• Approximately 25% of the time, the carrier would be away on an overseas tour of duty 
(6 months of every 2 years). During this period there would be little traffic associated 
with the aircraft carrier other than travel by those family members of the crew. 

• 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 Honolulu 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 estimated 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. 
3. 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. 

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 to 4:30 
PM. The assessment represents conditions in year 2005. 
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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-l Freeway 
and the Nimitz-Kamehameha Highway facilities. The Pearl Harbor interchange provides the 
primary linkage between the H-l 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- 
1 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-l 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-l 
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, one of the lanes is marked as a left- or right-turn lane, thus providing only one 
lane for through traffic. 

South Avenue - This major four-lane roadway provides access from the Nimitz Gate area to 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 afternoon period, traffic cones are 
placed at the South Avenue intersection 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 Intersections - The normal number and use of lanes are indicated in Figure 2-1. However, 
special 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 
• 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. 

• 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 period when a traffic control officer is present to 
direct traffic. At that time, 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 left-turn lane 
cannot be accommodated by the single left-turn lane. 

• During the traffic counts, a traffic control officer directed traffic movements at the 
intersection between about 3:15 and 4:30 PM to expedite traffic flow. 

North Road at Avenue A 
• 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 
Hawaii 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 Drive 19,800 

Wilbur Smith Associates (WSA) conducted special turning movement counts at the key 
intersections during the weekday morning and afternoon commute peak periods. These counts 
were made between 6:00 and 8:30 AM and between 3:00 and 6:00 PM on October 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 carrier 
personnel is expected to be 7:30 AM to 4:30 PM, which would result in most of the carrier traffic 
arriving 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 period are about 85% of 
those for the base morning peak hour , while the volumes in the 4:00-5:00 PM period are about 
75% of those for the base afternoon peak hour. 

Nirnitz 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 during the morning period and on North Road during the afternoon period. 
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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 carrier 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 evaluation methods use a concept known as level-of-service (LOS). This concept 
describes facility operations on a letter basis from A to F, which signify excellent to unacceptable 
conditions, respectively. 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 characteristics (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 1994 Highway Capacity Manual (1994 HCM)1. 

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 is 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: 

• Left-turn out of the side street or driveway; 
• Through movement from the side street, 

1 Highway Capacity Manual. Special Report 209, Transportation Researcli Board, Third Edition. 1994. 
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The OPERATIONS LEVEL METHODOLOGY, which is described in the 
Transportation Research Board's Highway Capacity Manual defines Level of Service 
(LOS) for signalized intersections in terms of delay.   Technically, delay is the amount 
of time on average vehicle must wait at an intersection before being able to pass 
through the intersection.   For signalized intersections, the relationship between LOS 
and delay is based on the average stopped delay per vehicle for a fifteen minute 
period. 

LEVEL OF SERVICE   A1 - Delay 0.0 to 5.0 seconds 

Describes operations with very low delay, i.e., less than 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 at all. 

Corresponding V/C ratios usually range from 0.00 to 0.60. 

LEVEL OF SERVICE   B1 - Delay 5.1 to 15.0 swonri. 

Describes operations with delay in the range of 5 to 15 seconds per vehicle generally 
characterized by good signal 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 usually range from 0.61 to 0.70. 

LEVEL OF SERVICE   C - Delay 15.1 to 25.0 seconds 
Describes operations with delay in the range of 15 to 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 although many still pass through 
the intersection without stopping. 

Corresponding V/C ratios usually range from 0.71 to 0.80. 

LEVEL OF SERVICE 'D1 - Delay 25.1 to 40.0 seconds 

Describes operations with delay in the range of 25 of 40 seconds per vehicle. At LOS 
'D', the influence of congestion becomes more noticeable. Many vehicles stop, and 
the proportion of vehicles not stopping declines. The number of vehicles failing to 
clear the signal during the first green phase is noticeable. 

Corresponding V/C ratios usually range from 0.81 to 0.90. 

LEVEL OF SERVICE 'E' - Delay 40.1 to 60.0 seconds 
Describes operations with delay in the range of 40 to 60 seconds per vehicle. These 
high delay values generally indicate poor signal progression, long cycle lengths and 
high V/C ratios. Vehicles frequently fail to clear the intersection during the first green 
phase. 

Corresponding V/C ratios usually range from 0.91 to 1.00. 

LEVEL OF SERVICE   F - Delay 60.1 seconds pl.ts 

Describes operations with delay in excess of 60 seconds per vehicle. This condition 
often occurs with oversaturation, i.e., when arrival flow rates exceed the capacity of 
the intersection. 

Corresponding V/C ratios of over 1.00 are usually associated. 

SOURCE: Transportation Research Board, "Operations Level Methodology-Signalized Intersections", 
Highway Capacity Manual, Special Report 209, 1985. 
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EXISTING CONDITIONS 

• Right-turn out of the side street or driveway; and 
• Left-turn into 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 criteria 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 Pearl Harbor 

LOS Average Stopped Delay (seconds/vehicle) 

A <5.0 

B 5.1 -10.0 

C 10.1 -20.0 

D 20.1 -30.0 

E 30.1 -45.0 

F >45 

Source:  Highway Capacity Manual, Special Report 209, Transportation Research Board, Chapter 
10, 1994. 

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 Drive 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 manual traffic control, the intersection was 
observed to operate with only short queues on each approach. 

With the planned installation of traffic signal controls, the North Road-Makalapa Road 
intersection would operate at acceptable conditions, with the analysis hour volumes using about 
64% and 55% of the capacity in the morning and afternoon analysis hours, respectively. Overall 
conditions would be at LOS C and D in the morning and afternoon analysis hours, respectively. 
The estimated conditions with the traffic signal are likely reflective of the actual present 
conditions with manual 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 afternoon 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 lane 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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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.2 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 P-ier. 
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 5:00 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 morning and afternoon 
commute periods. Route 3 provides 6 morning and 3 afternoon bus trips to the Berth 
B2/3 area on weekdays, and 3 morning and 2 afternoon trips on Saturdays. 

• Route 83A Wahiawa-Mililani Express - This route provides 2 morning and 2 
afternoon bus trips during weekday commute hours from the Central Oahu area and 
Schofield Barracks to the base. 

• Route 86A Kaneolie-Kahahui Express - This route provides 1 morning and 1 
afternoon bus trip during weekday commute hours from the Windward Oahu area to 
the base. 

• Route 93A Waianae Coast Express - This route provides 1 morning and 1 afternoon 
bus trip during weekday commute hours from the Waianae section of west Oahu to the 
base. 

• Route 95 Hawaii Kai Express - This route provides 1 morning and 1 afternoon bus 
trip during weekday commute hours from the southeastern section of Oahu 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-Pearlridge 
• Route 47 Waikiki/Honolulu-Waipahu 
• Route 48 Honolulu-Waikele/Ewa Mill 
• Route 49 Honolulu-Ewa Beach 
• Route 50 Makakilo/Kapolei/Village Park-Honolulu. 

Traffic Impact Report, Kord Island Bridse. Pearl Harbor Naval Station, prepared by (he Military Traffic Management 
Command, Department of the Arm\. December 22. 1994. 
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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 Bridge, now under construction, will be open to traffic in the near future.  The 
bridge is expected to affect traffic 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. 

• North Road at Makalapa Road 
Installation of a traffic signal is 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 is 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. 

• 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 intersection capacity. The traffic signal should eliminate the need for a 
traffic control officer during peak traffic periods. 

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: 
• General traffic growth in the area 
• Opening of the Ford Island Bridge and related changes to uses on Ford Island 
• Location of the USS Missouri at Ford Island as a visitor attraction. 

Area Traffic Growth Factors 
A growth factor was applied to existing traffic volumes to 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 higher factor for the other traffic 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 Bridge.1 

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 available. 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 Rate 

Growth to 
2005 

Kamehameha Highway 2.5% 21.8% 

Traffic entering, exiting, and 
within the navy base 

0.5% 4.1% 

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: 
• Personnel now driving 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. 

• The SEAL operations will be relocated from Ford Island to Pearl City Peninsula, thus 
reducing traffic in the area. 

• The development of additional housing on Ford Island 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 during off-peak 
periods. 

i 
Traffic Impact Report, Ford Island Bridge, prepared by the Military Traffic Management Command. Department of the Army, 
1994 
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2005 CONDITIONS WITHOUT CARRIER 

I 

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 to 2005. The ship will 
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 Missouri is expected to increase the numbers of persons visiting the area. Most of these 
vehicles would travel along Kamehameha Highway through the study area. The year 2005 
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 morning 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 Analysis Report. USS Missouri Memorial, prepared by Belt Collins Hawaii. October 1997. 
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Chapter 4 
2005 CONDITIONS WITH CARRIER 

The aircraft carrier could be operating from the Pearl Harbor Naval Complex by 2005. The traffic 
assessment reflects conditions during depot-level maintenance phase of the operational cycle, 
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 
assumptions were used in the traffic forecasts: 

• Most of the crew is assumed to work the day shift, with duty hours extending from 
7:30 AM to 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. 

• Unmarried crew members with a rank of E-5 or below are assumed to live on the 
aircraft carrier, while all others are assumed 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 morning 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.1 

• 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: 

• 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 

1 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. 
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. 
The directional distribution and routing of trips was based on the present traffic 
patterns for the naval base. 

VEHICLE TRIP GENERATION 

A total of 1,110 vehicle trip origins or destinations are estimated for the carrier during 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 trips in the morning and afternoon 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 & 
Source of Trips 

To 
Carrier 

From 
Carrier Totals 

Morning Peak Arrival Hour 
Crew, deliveries, etc. 773 77 850 
Maintenance Personnel 260 0 260 

Totals 1,033 77 1,110 
Afternoon Peak Departure Hour 
Crew, deliveries, etc. 77 773 850 
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 
summarized 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 morning 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 summarized 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 Identify 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 traffic signal controls, the additional traffic generated by the 
aircraft carrier 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). 

3. 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. 

Kamehameha Highway Intersection with Makalapa Road/Radford Drive 

The aircraft carrier traffic would significantly impact conditions at this intersection during the 
afternoon peak departure hour when the additional traffic would exacerbate the congested 
conditions anticipated without the carrier. With the carrier 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 carrier (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 arrival 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-turns also permitted from one shared through/left-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 carrier 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 afternoon 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 turning left from Avenue A 
during the afternoon departure hour, and a smaller increase in the number of vehicles turning 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 carrier, 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 traffic turning from 
northbound North Road to Avenue A is the only minor intersection modification 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 carrier 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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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 carrier 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 morning 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 potential 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 morning 
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. 

3. Restrict use of cars by maintenance workers to those with 3 or more occupants. 
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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.2 For the Airport area, which includes the Honolulu International 
Airport and Pearl 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 
to 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 
Maintenance Workers 

Total 

212   trip ends per day 
_86 
298 

This would amount to about 130 persons arriving and 20 persons leaving via TheBus in the 
morning 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 afternoon bus trips, this would average 16 persons per 
outbound bus and 7 persons per inbound bus. 

Field checks indicate that the buses typically have 20 to 40 passengers per bus in the peak travel 
direction at the perimeter of the base. Thus, there appears to be adequate total bus capacity at 
present to accommodate the additional usage. However, individual express bus or Route 3 bus 
trips could experience loads exceeding the available seats and require some standees. 

TheBus Comprehensive Operations Analysis, prepared for The Honolulu Public Transit Authority by Barton-Aschman 
Associates, Inc., August 1993. 

327250 

TRAFFIC IMPACT STUDY FOR AIRCRAFT CARRIER 
HOMEPORTINC AT PEARL HARBOR WILBUR SMITH ASSOCIATES 

Page 4 - 6 



Chapter 5 
SUMMARY AND CONCLUSIONS 

The U.S. Navy is considering the homeporting of an aircraft carrier at the Pearl Harbor Naval 
Complex. The carrier would be berthed at B2/3, with parking provided at existing lots and a new 
parking structure in the area near the berth. The carrier 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 
various stages of the maintenance process. 

EXISTING CONDITIONS 

The key intersections near the Makalapa and Nimitz Gates, which would be used by traffic 
to/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 key intersections with two exceptions: 

• The afternoon traffic at the intersection of Kamehameha Highway and Makalapa 
Road/Radford Drive is projected to exceed capacity by about 5% and result in LOS F 
conditions. 

• The morning 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 carrier in port, the crew and related activities would 
generate a total of about 850 vehicle trips to or from the carrier during both the morning and 
afternoon peak hours. During the depot-level maintenance period, the special maintenance 
workers would add 260 and 520 vehicle trips during the morning and afternoon peak hours, 

respectively. 

During the special maintenance period, the carrier-related traffic would increase the peak direction 
traffic during the morning 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 mitigated through the addition of turn lanes, redirecting traffic, and actions to 
encourage ridesharing. The locations and the proposed mitigation measures for the carrier 
impacts are as follows: 

Kamehameha Highway at Makalapa Road/Radford Drive 
The carrier would worsen conditions in the afternoon peak hour when the traffic is 
projected to exceed the intersection capacity with or without the carrier. The 
recommended mitigation actions to reduce impacts to less than significant levels are: 

• 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 intersection during the afternoon 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 morning 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 
carrier traffic to/from the base. However, these impacts would not be significant. 
Actions to improve conditions for these movements would include: 

• 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 morning arrival peak hour may exceed the capacity of the 
security 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: 

• 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 
in both the morning 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 

Pollutant Averaging Time 
Hawaii 

Standards ">* 
Ozone 8-hour 

1-hour 0.05 ppm 
(IPO ug/m3 

Carbon 
monoxide 

Nitrogen 
dioxide 

8-hour 

1-hour 

4.5 ppm 
(5 mg/m3) 

9 ppm 
(10 mg/m3) 

Annual 

1-hour 

0.037 pm 
(70 ug/m3) 

Sulfur dioxide Annual 

24-hour 

3-hour 

0.03 ppm 
(80 ug/m3) 
0.14 ppm 

(365 ug/m3) 
0.5 ppm 

(1,300 ug/m3) 
PMio Annual 

(arithmetric 
mean) 

Annual 
(geometric mean) 

24-hour 
PM2.5 Annual 

(arithmetic mean) 
24-hour 

Total Suspended 
Particulate 
Matter (TSP) 

Annual 
(geometric mean) 

Maximum Daily 
Average 

60 

150 

Hydrogen 
Sulfide (H2S) 
Lead 

1-hour 35 ppm 
(0.05 ug/m3) 

Calendar quarter 
30-day average 

1.5 ug/m3 

NATIONAL STANDARDS 
b 

Primary c'd 

0.08 ppm 
(160 ug/m3) 

0.12 ppm 
(235 ug/m3) 

9 ppm 
(10 mg/m3) 

35 ppm 
(40 mg/m3) 
0.053 ppm 

(100 ug/m3) 

0.03 ppm 
(80 ug/m3) 
0.14 ppm 

(365 ug/m3) 

50 ug/m3 

150 ug/m3 

15 ug/m3 

65 ug/m3 

1.5 ug/m3 

Secondary' 
Same as primary 

Same as primary 

Same as primary 

0.5 ppm 
(1,300 ug/m3) 

Same as primary 

Same as primary 
Same as primary 

Same as primary 

Same as primary 

Notes:    (a) 

(b) 
(c) 

(d) 

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. 
Concentrations are expressed first in units in which they were promulgated. Equivalent units given in parenthesis. 
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. 
Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated 
adverse effects of a pollutant 
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 
Pearl Harbor Area and Ford Island 

Activity 

PEARL HARBOR AREA 

PMIO SÖ2 CO N02 voc 

Pearl Harbor Naval Shipyard 0.6 0 0 0 2 

Naval Station, Pearl Harbor 2.1 1.2 0 0.5 0 

Fleet Industrial Supply Center, Pearl Harbor 0 0 0 0 14.8 

Public Works Center, Pearl Harbor 0 162.6 0 15.4 0.3 

Naval Submarine Base, Pearl Harbor 0 0 0 0 0.2 

Total Tons/Year 2.7 163.8 0 15.9 17.3 

FORD ISLAND 

Naval Station, Pearl Harbor 0 0.2 0.3 0.8 0 

Public Works Center, Pearl Harbor 0 0.9 0 0.3 0 

Total Tons/Year 0 1.1 0.3 1.1 0 

Note:    Naval Submarine Base, Pearl Harbor, has since been realigned into Naval Station, Pearl Harbor, and Naval Intermediate 
Maintenance Facility, Pearl 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. 

Year/Construction Activity 

Tons per Year 

VOC CO NOx SOx PM10 

Yearl 
«5«<»iasS»aae SSPöüIBPBB» llll§ili ^-S^'^fÄs^fiS; 

Dredging 4.05 29.57 127.36 14.68 3.67 

Controlled Industrial Facility 0.97 5.49 8.09 0.77 0.46 

Annual Total 5.02 35.06 135.45 15.45 4.13 

Year 2 " - '    w'- - 

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 0.32 0.16 

Peak Year (#1) 5.02 35.06 135.45 15.45 4.13 

Notes:   (1) Dredging emissions based on a total dredging volume of 3,000,000 cubic yards (cy). 



Table 6.1(M. Emission Source Data Associated with Hydraulic Dredging and Disposal Activities at Pearl Harbor - 

CVN Homeporting. 

Construction Activity/ 

Equipment Type 

Power 

Rating (Hp) 

Load 

Factor Active 

Hourly 

Hp-Hrs 

Fuel Use 

(Gal/Hr) 

Hours 

Per Day 

Total Work 

Days 

Total 

Fuel Use 

Hydraulic Dredging (1) SSi'S-il&i'S:-: - 

Generator 1,500 0.80 2 2,400 122A 24 150 440,640 

Tender Vessel 400 0.40 1 160 8.0 2 150 2,400 

Survey Vessel 100 0.40 1 40 2.0 2 150 600 

Runabout Vessel 60 0.40 1 24 1.2 2 150 360 

Ocean Disposal (2) b      * 

Tug Boat 2,200 0.60 1 1,320 66.0 16.0 150 158,400 

Notes:  (1) Based on a daily/total dredging rate of 20,000/3,000,000 cy dry, or 32,000/4,800,000 oy bulked. 

(2) Based on a dairy disposal rate of 32,000 oy (bulked), or eight barge loads. Total disposal volume of 4,800,000 oy (bulked). A 

round trip distance to the ocean disposal site would be 10 nautical miles and an average speed of 5 knots. 

Table 6.10-5. Emission Factors for Dredging/Disposal Activities at Pearl Harbor - CVN Homeporting. 

Equipment Type 

Fuel 

Type 

Pounds/1000 Gallons (1) 

Source VOC CO NOx S02 PM PM10 

Stationary Engines >600 Hp D 11.1 111.0 424.8 39.5 13.6 13.3 (1) 
Power-Inboard D 51.6 81.5 380.0 26.9 24.0 23.0 (2) 
Power-Inboard G 145.6 2676.0 101.0 6.4 1.6 1.6 (2) 
Tug Boats D 19.0 57.0 419.0 75.0 9.0 8.8 (3) 
Notes:   (1) AP-42, Table 3.4-1, Vol. I (EPA 1996). 

(2) Development of an Improved Inventory of Emissions from Pleasure Craft in California (ARB 1995). 

(3) Lloyd's Register of Shipping, London 1990,1993, and 1995. From Acurex Env. Corp. 1996. 

Table 6.10-6. Emissions for Hydraulic Dredging and Disposal Activities at Pearl Harbor - 

CVN Homeporting Project. 

Construction Activity/Equipment Type 

Tons 

VOC CO NOx S02 PM PM10 

Hydraulic Dredging ,\ 
Generator 2.4 24.5 93.6 8.7 3.0 2.9 

Tender Vessel 0.1 0.1 0.5 0.0 0.0 0.0 

Survey Vessel 0.0 0.0 0.1 0.0 0.0 0.0 

Runabout Vessel 0.0 0.5 0.0 0.0 0.0 0.0 

Ocean Disposal : 

Tugboat 1.5 4.5 33.2 5.9 0.7 0.7 

Total Emissions -Tons 4.1 29.6 127.4 14.7 3.7 3.7 



Table 6.10-7. ADT Composite Fleet Mix MOBILE 5 VOC Emission Factors 

Year 

5MPH 25MPH 55MPH Composite 

Winter    Summer    % Time Winter Summer %Time Winter Summer %Time Winter 

':;~";'x^i&:":;■'::''- "v"':": ■'-",'■■::■-.'"■.'" ,7v:I5:'^\*/'^Sw;;;';fö.'iJ:;'';i-:'''i'«VitJÄ1'J'^S;' ^V^'i'^-^tvV'^VAa^^ 

2005 5.69         6.26         0.05 1.68 1.81 0.30 1.00 1.08 0.65 1.50 

Table 6.10-8. ADT Composite Fleet Mix MOBILE 5 CO Emission Factors 

Year 

5MPH 25MPH 55MPH Composite 

Winter    Summer    % Time Winter    Summer    % Time Winter Summer    %Time Winter 

■                           • •: -           ; • . - 

2005 51.22        51.82         0.05 15.77        15.77         0.30 7.51         7.51         0.65 12.19 

Table 6.10-9. ADT Composite Fleet Mix MOBILE 5 NOx Emission Factors 

Year 

5MPH 25MPH 55MPH Composite 

Winter Summer %Time Winter Summer %Time Winter Summer %Time Winter 

-,.„>=>--           •-                    ■        '■--- .'      '       -              *r>-"     >.:t  5   '       -   ,\<--b'~' 

2005 2.63 2.63 0.05 2.02 2.02 0.30    2.59 2.59 0.65 2.42 

Table 6.10-10. Worst-Case Vehicle Miles Travelled for the Pearl Harbor +1 CVN Alternative. 

Project Source 

Week-day 

ADT 

Week-end 

ADT(1) 

Annual 

ADT (2) 

Miles/ 

Trip 

Total Annual 

Miles 

>--r   - * :- • - ^ -'   i w\-"' '-..    - 

CVN Berthed 4,530 906 801,810 15.0 12,027,150 

PIA Workers (3) 1,920 0 249,600 15.0 3,744,000 

CVN Crew Dependents (4) 11,050 11,050 4,033,250 3.0 12,099,750 

Onbase Motorpool Mileage (5) NA NA NA NA 150,000 

(1) Week-end ADT assumed to be 20 percent 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. 

Project Scenario/Year 

Pounds per Year 

VOC CO NOx 

\                                           •-•   •   ;         \              '•'•'- 

+1 CVN/2005 92,614 754,122 149,423 

Tons per Year 46.3 377.1 74.7 
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PEARL HARBOR HISTORIC INVENTORY 



SECTION 6.13 
PEARL HARBOR HISTORIC INVENTORY 

Source: Historic Preservation Plan (Feb 1978). U.S. Naval Base Pearl Harbor 
(DON N AVF ACENGCOM) 
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Figure 6.13-2. Historic Properties at the Proposed Project Area PHNSY (Page 1 of 2) 
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