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1 APPENDIX 2 

SUMMARY OF NEW FACILITIES REQUIRED AT PEARL HARBOR 

3 Piers B213 

- 4 EquipmentlSupporting Items 

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

7 D y d o c k # 4  
- 

8 Electrical upgrades, telephone lines. 

- 9 Uti l i ty  Upgrades 

10 Shore Power 
- 

11 New substation, install permanent 11.5/4.16 kV substation at B2/3 area including two primary 
12 (11.5 kV) circuits, underground duct lines and manholes 

- 
13 Steam 

- 14 Upgrades to existing steam dishibution 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 Laydown Area 

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

Warehouse Space 

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

Controlled Industrial Facility (CIF) 

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

2-2 Summary of New Facilities a t  Pearl Harbor 
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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 BY3 located in East Loch. 
These piers are presently part of the Pearl Harbor shipyard and are used for berthing of 
mnsient vessels. In order for the aircraft carrier to safely enter and exit the harbor, 
dredging of the Pearl Harbor envance channel. the turning basin off the eastern side of 
Ford Island, and the area off Piers 8213 to a depth of 50+ feet would be required. In 
order to fully address the potential impacts of the proposed action it is  necessary to 
conduct a field program to evaluate the present marine environmental setting. With 
such a baseline of existing conditions, it will be possible to evaluate the potential effects 
of the proposed homeporting. The purpose of this report is to present the results of an 
assessment of the bottom communities (invertebrates, fish, and marine plants) and 
water quality at  selected, representative sites. 

20. SURVM 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. H100009). 

3.0. WATER QUAUfY ASSESSMENT 

3.1 METHODS 

3.1.1 SAMPLING SITES 

Ten sites in the Pearl Harbor envance channel, off Piers BY3 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 sandards 
for embayments (Chapter 1 1-54-06): total nitrogen (TN), nitrate + nitrite nitrogen 
(NO,' + NO;), ammonium (NH,'), total phosphorus (TP), turbidity, chlorophyll a, 

dissolved oxygen, temperature, and pH. Several additional constituents were also 
measured to characterize water quality: orthophosphate phosphorus (PO,"), dissolved 
silica (Si), total suspended solids (TSS), and salinity. 

3.1.3. SAMPLING PROTOCOL 

Water sampling was conducted twice; once on September 16, 1997 during 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 

A 

samples were collected from a small (7 m) boat using 1 &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 
surfdce 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-sicu field 
measurements included dissolved oxygen and water temperature using a YSI Model 58 - 
field meter with precision of 0.0 I milligrams per liter (mgll) and 0. I "C.. respectively. 
Measurements for pH were determined in the field with a Hahn Instruments Model 
9025 millivolt meter with a precision of 0.0 I pH units. 

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

All water samples were delivered to the laboratory within 4 hours of collection and 
were analyzed within 48 hours of delivery. Analysis for inorganic nutrients was  
conducted using automated techniques on a Technicon It autoanalyzer. T N  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 2 I00 laboratory salinometer with a precision of 0.000 I%.. Chl a was 
measured with a Hach 3000 spectrophotometer. 

3.1 .S. FIELD AND LABORATORY QUALITY ASSURANCEfQUALI7-Y CONTROL 

(QNQC) 

3.1 .S. 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 a t  100% saturation; pH probes were 
calibrated using a two point buffer calibration (7 and 10). Autoanalyzer analytical 
precision and reproducibi1it)r w a s  determined on every run using - .  duplicate sea water 
blanks and triplicate standards. The AGE salinometer was calibrated using IAPSO 
Copenhagen sea water standards. The Turner Designs nephelometer was calibrated 
using EPA formazin turbidity standards. The Hach spectrophotometer was calibrated 
with Sigma Chl 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 t o  the sampling 
location and returned t o  the laboratory in the identical manner as used for the samples. 
Trip blank bottle pairs were subjected t o  the same analyses as the sample water. 
Variation, if any, in concentntions between bottle pain 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 fieid sample results. If the variation of fiela manics 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 t o  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 I0  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 a t  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 BUB3 (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 (NO;. PO,'.. NH,+) show 
distinctly different patterns. During the September sampling, the concentrations of 
NO; were lowest in the surface and mid-depth samples compared to bottom samples. 
in contrast to concentntions of Si, which were highest at the surface (Figure 4). In all 
cases, concentrations of NO; in surface samples were very low, near the limit of 
detection (Figure 4). During the October sampling, such a pattern was not evident. with 
some of the highest concentrations of NO; in surface samples (Figure 19). 
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Concentrations of PO4* (Figure 5) and NH,* (Figure 6) in September also showed 
slight vertical gradients with lowest concentrations in surface waters. and highest near 
the bottom. These gradients were small compared to those of NO;. In addition, the 
concentrations of PO,". and NH,' were greater than measured for NO;. In most 
marine environments in Hawaii, the concentrations of NO; are generally higher than 
either PO4' or NH,'. The relative decrease in the concentmion of NO,' during the 
dry period when the September sampling occurred is likely a result of uptake by 
phytoplankton in the water column of Pearl Harbor. 

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

Values of dissolved organic nitrogen and dissolved organic phosphorus in September 
(Figures 7 and 8) show no distinct vertical or horizontal sttatification and are relatively 
constant throughout the sampling regime. Similarly, concenmtions 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 I I and 12). Both TSS and turbidity were elevated in the 
bottom sample a t  Station 6. It is possible that this anomaly was the result of 
resuspension of material into the water column from the sampling gear striking the 
bottom or from recent ship traffic rather than from any hydrographic factor unique to 
this site. 

During the October sampling, the patterns of TSS and turbidity were substantially 
different than in September. While there was no apparent difference in TSS and 
turbidity with respect to depth during the September survey. both constituents were 
generally elevated in surface samples relative to  mid-depth and bottom samples during 
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the October survey. Samples in October were collected during ship movements 
through the Pearl Harbor channel. Samples at Station 4 were collected 
immediately after a ship passed through the area. It can be seen that the ship passage 
caused extremely high concentrations of TSS (Figure 26) and turbidity (Figure 27) 
throughout the water column. Observations of the water surface indicated that the 
turbid plume created by the propellor wash of the ship remained visible for 
approximately 30 minutes. 

Concentrations of Chl a, temperature and dissolved oxygen also showed no apparent 
stratification during either the September survey (Figure 13) or the October survey 
(Figure 28). Overall, concentrations of Chl 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 NH,', all replicates are in close agreement 
Concentrations of NH,+ commonly vary in such a manner as a result of biotic activity 
in samples collected in Hawaiian water. Thus, the variation replicate samples is not 
likely not an analytical artifact. 

Figures 14- 16 show vertical profiles of salinity, temperature and turbidity at the I0 
sampling stations during the September survey, while Figures 29-3 1 show similar 
profiles in October. Profiles are shown in three groupings; Stations 1-3 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 rn at Stations 4-7. and 
from 2-6 m at Smtions 8 and I 0  (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 turbidly was near t h e  bottom at Station 6. During October, 
profiles of turbidity were substantially more variable with overall higher concentrations -- 
than in September (Figure 3 I). 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 sate of water quality of the study area. 

Inspection of Tables I and 2 indicates that no samples exceeded any o f  the DOH 
specific criteria. In fact, only several measurements were even within an order of 
magnitude of the specific criteria. In particular, all measurements of NO,' were at least 
an order of magnitude lower than DOH criteria. The wide discrepancy between 
measured data and DOH specific criteria is likely a response t o  the lack o f  rainfall 
during the days preceding the sampling. As a result the measured water chemistry in 
the area o f  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 i s  likely that patterns of water 
chemistry, and the relationship with D O H  criteria would have been substantially 
different 

4.0 MARINE BIOTIC ASSESSMENT 

4.1 FIELD SURVEY PROCEDURES 

4.1.1 Benthic Photo-mnsects 

Past research has revealed that the harbor floor consisu of mostly fine-grained 
sediment A t  each of the I 0  survey sites, bottom type and community structure were 
characterized by a photo-tnnsect method. A t  each sampling location, a 25 m long 
vansect tape was stretched along the boccom parallel to the axis o f  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 (1 5 mm, 94" field of view) using color film. In addition to 
the photo-quadrats, investigators visually estimated the percent cover of any benthic 
macro-biota, burrows, and bared substrata (i.e., sand, limestone, rubble) enclosed 
within the entire quadrat frame. 

Following fieldwork area coverage of each component of bottom cover in the quadrat 
photos was determined using an overlay grid. Benthic species and substratum type 
within each grid was summed to calculate area coverage. Field dam 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 andlor 
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 (1 978), and has been employed in numerous 
field studies of Hawaiian reef communities (e.g.. Dollar 1979. 1982, 1994, 1997; Dollar 
and Tribble 1993; Grigg and Mangos 1974). 

Quantitative assessment of reef fish community structure was conducted in 
conjunction with the benthic surveys. As the transect tape w a s  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 l i s t  with 
ranking of relative abundance of organisms (e.g, rare, common, abundant), along with 
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photo-documentation of typical assemblages. Assemblages of fish within the piling 
structures were also assessed. 

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

4.1.2 Benthic lnfauna 

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 t o  a depth of approximately 
![, cmi apping &ehe top and bottom of the tube, and retrieving the sample. Triplicate 
cores were collected at each of the I 0  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 I 0  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 I .O mm and 0.5 mm mesh sieves to  
retain the macrofauna, and subsequently transferred t o  70% ethanol. Biota retained on 
the I .O mm sieve were sorted t o  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 I 0  survey stations, the overall physical composition o f  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 t o  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 sealing velocity of the suspended material 
was long relative t o  dive time. 
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The planned benthic survey method involved placing a tnnsea  tape on the sediment 
surface and subsequently placing a quadrat frame over random marks on the tape. In 
practice, th is  method was only viable a t  Station I0 (Figure 18). A t  the other nine 
stations, the act of laying the quadrat frame on the tape was sufficient t o  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. A t  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 m2. 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 tnnsect 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 hawaiiensis; and 
undoubtedly other mollusc species in this habitat. Swimming crabs include 
Podophthalmus v/gi[ Portunus sanguinolentus, Scylla serrata and Thalamita crenata. 
Burrowing ghost shrimps (Callinassa sp.), and mantis shrimps (Squilla sp. and 
Lysiosquilla maculata) are also occasionally encountered in t h i s  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 (Oxyurjchthys Ionchorus), an eleotrid (Asrerropreryx semipunctarus). 
and the goby, (Psilogobius main1and)which 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 o f  the dock area. Similarly, no endangered or protected species. 
particularly sea turtles, were observed at any time during the survey. 

4.2.2. Benthic lnfauna 

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, I I, 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 t o  be 
charcoal in the mud. The sediment collected at Station 7 (replicate nos. 19, 20, 2 1) had 
fragments from unidentified serpulid tubeworms, bivalves (including the oyster Osrrea 
sandvicensis). gastropods, and sponge spicules. The material from Station I 0  (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 I .O 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. 1 1. 12. 14, 18. and 22. The macrofauna 
retained on the I .O 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 oveall 
grand mean number of taxa per sample i s  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 
presenc 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. 2 1, 25, and 27). As noted above, the 
remaining samples had no live-collected organisms present in the I .O mm size fraction. 
In terms of abundance, the polychaete Capite//a sp. was the most common, occurring in 
16 of the 30 samples. The second most common species were Podarke sp. and 
Stemaspis sp., each occurring in three samples. The low number of organisms in the I .O 
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 st i rs  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 (Environment4 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 

Resub of the marine assessment reveal no particularly sensitive environmental 
conditions. Evaluation of water quality indicated vertical suatification of salinity 
suggesting input of freshwater into the estuary from either rainfall or groundwater 
discharge. Concentmtions 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 a t  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 th i s  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. 
N o  endangered or protected species were observed in the area, and only green sea 
turtles would be expected to occur a t  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 
t h i s  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 a t  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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TABLE I. R+sun6 of water qualily analyrea (In mlcromolar unls (pM) lor appllcable eonstiluenls) from ramplea collecled at 10 slallona In Pearl Harbor. Hawall on September 16. 1997.3" lndkales surl 
turface Sampla. "M' lndlcales mld dtepth aampk, and "8" lndkales bonom sample. Fcf tlallon locallorl, see Figure 1. 

TURB 

0.32 
0.30 
050 
0.33 
0.40 
0.38 
0.39 
0.33 
0.31 .. . . 
0.35 
0.33 
0.36 - 
0.37 
0.50 
0.51 -- .. 
0.33 
0.78 
1.42 
0.59 
0.46 
0.43 
0.38 
0.52 
0.53 ~ 

0.50 
0.40 
0.45 
0.41 
0.39 
0.31 -- 
039 
051 
041 

- 
TSS 

.m!L 
3.00 
2.20 
2.53 .- 
2.27 
2.60 
2.07 .- 
2.13 
2.00 

1.93- 
1.93 
2.20 
1.87 ~- -- 

2.33 
2.87 
2.53 .- 
1.80 
4.00 
10 87 .- 
3.67 
3 20 
3 00 
313 
5 20 
3.00 

~ ~ 

3 07 
2.93 
2.87 - 
2.47 
3.07 
2 53 
3 67'~- 
4.00 
2.13 

~ - 

- 
SALT 
l0&L 
33.34 
34.54 
34.62 
33.58 
34.10 
34.56 -- 
33.49 
34.20 

3 4 5 8  
34 00 
34.02 
34.55 - 
34 05 
34.14 
34 39 
33 94 
34 08 
34 47 - 
34.11 
3420 
34.58 - 
33.41 
33.99 
34.59 - 
33.02 
33.69 
34.51 - 
33.43 
33.61 
34.48 - 
33.46 
33.58 
34.47 - 

~pm 

Temp. 

28.24 
27.92 
27.74 .- 
28 26 
27.97 
27.61 - 
28.14 
27.96 
2763 
~- -.-- 
28.07 
2796 
27.60 - 
28.07 
27.91 
27.61 -- 
28.20 
28.07 
27.79 - 
28.01 
28.00 
27.58 - 
28.41 
28.11 
27.75 .- 
28.52 
28.10 
27.83 - 
28.46 
28.06 
28.90 .- 
28.46 
28.06 
28.90 - - 



TABLE 2. Resuits of water quality analyses (in units of micrograms per laer {pg/L) for applicable constituents) from samples collected at 10 stations in Pead Harbor, Hawaii 
on September 16. 1997. "'S" Indicates surface sample. "M" indicates mid depth sample, and "8" indicates bottom sample. For station location, see Figure 1. 

STATION I DEPTH I PO4 I NO3 I NH4 
NO. I I iv01LI I 4 s l ~ 1  I IUdLl  
1 I S 1 2.79 1 0.14 1 0.28 

- 
TURB 
$&- 
0.32 
0.30 
0.50 
0.33 
0.40 
0.38 -- 
0.39 
0.33 
0.31 - 
0.35 
0.33 
0.26 - 
0.37 
0.50 
0.51 
0.33 
0.78 
1.42 
0.59 
0.46 
0,43 
0.38 
0.52 
0.53 
0.50 
0.40 
0.45 - 
0.41 
0.39 
0.31 
0.39 
0.51 
0.41 - 

- - 
TSS 

w 
3.W 
2.20 
2.53 .- 
2.27 
2.W 
2.07 
2.13 
2.00 
1.93 - 
1.93 
2.20 
187 
2.33 
2.87 
2.53 
1.80 
4.00 
10.87 
3.67 
3.20 
3.00 
3.13 
5.20 
3.00 
3.07 
2.93 
2.87 
2.47 
3.07 
2.53 -- 
3.67 
4.00 
2.13 = 

v 
Temp. 

28.24 
27.92 
27.7) 
28.26 
27.97 
27.61 - 
28.14 
27.96 
27.63 - 
28.07 
27.96 
27.60 - 
28.07 
27.91 
27.61 - 
28.20 
28.07 
27.79 - 
28.01 
28.00 
27.58 - 
28.41 
28.1 1 
27.75 - 
28.52 
28.10 
27.83 .- 
28.46 
28.06 
28.90 - 
28.46 
28.06 
28.90 = 1 B 1 4.03 1 2.24 1 2.76 

OH WOS lor PEARL HARBOR ESTUMY 
00. Mean 15.00 10.00 

10% 40.00 20.00 
2% 

80.00 
130.00 

.- 70.00 30.00 

3.50 
10.00 

300.00 
550.00 

200.00 

4.00 
8.00 

-- 750.00 15.00 - 20.00 



TABLE 3. Resulfa of water quality analper (in micrornohr (pM) unila for appllcable consl'iuenls) from samples collected at 10 stations in Pearl Harbor, Hawall on October 9. 1997. "S Indicate8 surface 
surlaw sample. 'M" indkates mid depth sample, and '8" indlcatea bottom Sample. FM stallon locallon, see Figure 1 - 

TURB 

0.62 
0.30 
0.38 
0.75 
0.55 
0.50 -- 
0.90 
0.43 
0.48 
3.80 
9.00 
3.30 
0.79 
0.38 
0.68 
0.55 
0.68 
0.40 - 
0.76 
0.40 
0.44 - 
0.54 
0.50 
0.44 
0.60 
0.45 
0.36 -- 
0.56 
0.w 
0.44 
1 .w 
0.34 
0.25 - 

- 
TSS 

2.93 
1.67 
1.53 
7.93 
1.87 
1.33 
2.67 
2.20 
2.27 
29.13 
54.07 
19.93 
4.20 
1.67 
3.00 
2.40 
3.13 
1.93 - 
4.93 
2.47 
2.47 
2.93 
2.87 
2.40 
3.00 
2.93 
1 .XI 
2.53 
2.07 
2.13 
7.87 
0.67 
0.67 - 

- 
SALT 

lo/oo) 
32.71 
3433 

32.17 
34.80 

32.40 
34.40 
34.85 
33.74 
34.31 
34.88 
31.81 
34.09 
33.76 
33.12 
34.09 
34.86 
32.67 
34.21 
34.69 
32.97 
34.54 * 
32.46 
34.31 
34.70 
32.44 
34.33 
34.70 
30.99 
34.44 
34.83 - 

- 
Temp. 

28.30 
27.60 
27.10 
28.25 
27.25 
27.10 - 
28.15 
27.26 
27.10 - 
27.97 
27.26 
27.30 
28.45 
27.18 
27.02 - 
28.12 
27.33 
27.06 - 
28.49 
27.27 
27.03 .- 
28.42 
27.26 
27.02 - 
26.30 
27.48 
27.14 - 
28.30 
27.48 
27.14 - 
28.57 
27.48 
27.14 - 



TABLE 4. Results of water quality analyses (in micrograms per liier(vg/L) for applicable constituenk) from samples collected at 10 stations in Pead Harbor, 
Hawaii on October 9, 1997. "S" indicates surlace sample, "M" indicates mid depth sample, and "8" indicates bottom sample. For station location, see Figure 1. - 

DOP 

&iL 
9.45 
8.19 
7.35 - 
9.24 
6.40 
8.19 - 
7.77 
10.M 
8.40 
8.40 
6.72 
8.82 -- 
10.50 
9.24 
8.40 
9.87 
6.93 
9.45 
9.87 
9.67 
8.82 
8.19 
9.03 
8.61 
9.66 
9 24 
8.61 - 
9.87 
9.87 
7.56 
12.81 
9.24 
7.77 - 

- 
DON 

&EL 
170.10 
150.84 
144.48 - 
146.58 
167.44 
131.88 - 
137.34 
178.08 
145.74 -. 
162.68 
135.52 
140.56 -- 

208.88 
185.22 
180.32 
168.00 
150.50 
132.02 
188.72 
141.12 
147.14 -- 
195.02 
140.56 
132.72 
187.32 
163.24 
169.26 
181.44 
178.36 

287.00 
213.50 
133.W 

- -- 

TSS 

2.93 
1.67 
153 - 
7.93 
1.87 
1.33 
2.67 
2.20 
2.27 -- 
29.13 
54.07 

'999 
4.20 
1.67 
3.00 
2.40 
3.13 
1.93 
4.93 
2.47 

2_47_~ 
2 93 
2.87 
2.40 
3.00 
2.93 
1.W - 
2.53 
2.07 
2.13 - 
7 87 
0.67 
0.67 - 

ALlNlNI pH ( Chl-a I Temp. 

97.16 
3.10 1 1.82 2.94 1- 94.81 

=A ESTUARY 
60.00 300.00 4.00 
130.00 550.00 8.00 10.00 



TARI F 5~ Taxonomic list of all live-collected invertebrates; retained on a 1.0 mm mesh sieve at 10 sampling stations in . . . - - - - . 
Pearl Harbor. For station locations, see Figure 11 

iylum Cnidaria 
:lass Anthozoa 
3rder Actiniaria 
Anemone sp. 

hylum Annelida 
:lass Polycheata 
Fam. Hesionidae 
Podarke sp. 
Fam. Spionidae 
Prionospio 
steenstrupl 

P. cim'fera 
Fam. Capilellidae 

Capilella sp. 
Dasybranchus sp. 

Fam. Chaetopteridae 
Spiochaetopterus sp 

Fam. Cossuridae 
Cossura sp. 

Fam. Cirratulidae 
Cimatulid sp. 

Fam. Sternaspidae 
Stemaspis sp. 

Fam. Sabellidae 
Sabellid now sp. 
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FIGURE I. Map of Pearl Harbor showing locations of marine 
environmenal sampling stations for CVN Homepon Analysis. 
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FIGURE 2. Measurements of salinity (in parts perthousand) in surface, mid, and bottom waters fm!?! 10 
stations in the vicinity of the Aircraft Carrier Homeporting project. Samples were collected on 
September 16, 1997. For station location, see Figure I .  
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- FIGURE 3. Measurements of silicate in surface, mid. and bonorn waters from 10 stations in the vicinity of the 
Aircraft Carrier Homeporling project. Samples were collected on September 16, 1997. For station 
location, see Figure I. 
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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 Aircrafl Carrier Homeporting project. Samples were collected on September 16.1997. For 
station location, see Figure 1. 
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FIGURE 6. Measuremenls 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 localion, see Figure 1. 
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- .  FIGURE 7. ?.?easi;rements of dissolved organic nitrogen in surface, mid, and bottom waters from 10 stations 
in the vicinity of the Aircraft Camer 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 phospho~s in surface, mid, and bottom waters from 10 
stations in the vicinity of the Aircrafi Canier 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 bonom 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 waten from 10 stations in 
the vicinity of the Aircrafl Carrier Homeporting project. Samples were collected on September 16, 
1997. For station location. see Figure 1. 
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FIGURE 12. Measurements of turbidity in surface, mid, and bottom waten from 10 stations in the vicinity of 
the Aimall Canier 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 er thousand) of salinity at 9 stations L d '  in the vicini of the Aircraft amer omeportmg project collected on 
September%, 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 vicinit of 
the Aircraft Carrier Homepqrting project collected on September 16, 1i97. 
For station locat~ons, see F~gure 1. 
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FIGURE 16. Continuous verti,ml profiles of turbidity at 10 stations in the vicini 

Note x-ax~s scale change for ~ta ions 4 - 7. For station locations, 
?Pf  . the Aircraft Carner Homeporting roject collected on September 6 1997 

see Figure 1. 
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- FIGURE !?. 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 I. 



SURFACE 

MID 

BOTTOM 

1 2 3 4 5 6 7 8 9 10 

STATION NUMBER 

FIGURE 18. Measurements of silicate in surface, mid, and bottom waten from 10 stations in the vicinity of the 
Aircrafl Carrier Homeporting project. Samples were collecled 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 
Aircrafl 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 waten from 10 stations in the vicinity of 
the AircraFt Camer Homeporting project. Samples were collected on October 9. 1997. For station 
location, see Figure 1. 



MID 

0.50 

0.40 BOTTOM 

- 
STATION NUMBER 

- FIGURE 21. Measurements of ammonium in surface, mid, and bottom waters from 10 stations in the vicinity of 
the Aircrafl 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 waten from 10 stations 
in the vicinity of the Aircrafl Canier Homeporling 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 walen 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 Aircrafl 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 phosphoms in surface, mid, and bottom waters from 10 stations in the 
vicinity of the Aircrafl Carrier Homeporting project. Samples were collected on October 9, 1997. 
For station location, see Figure 1. 



FIGURE 26. Measurements of total suspended solids in surface, mid, and bottom waten from 10 stations in 
the vicinly 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 Aircrafl Canier Homeporting project. Samples were collected on October 9. 1997. Note: Data 
collected at Station 4 shortly afler 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 waten from 10 stations in the vicinity - 
of the Aircraft Canier Homeporting project. Samples were collected on October 9. 1997. For 
station location, see Figure 1. 
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FIGURE 29. Continuous vertical profiles n parts er thousand) of salinit at 9 stations 
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see Figure I. 



TEMPERATURE (OC) 

27.0 27.5 28.0 28.5 2 

-t STA. 1 
17 -m- STA. 2 

A STA. 3 
18 

TEMPERATURE CC) TEMPERATURE ('C) 

-+ STA. 4 
t STA. 5 

17 + STA. 6 
-+ STA. 7 

18 

FIGURE 30. Continuous vertical profiles of temperature at 9 stations in the vicinit of 
the Aircraft Carrier Homeporting roject collected on October 9, 199y. 
Data for Station 8 not available. f or stahon locations, see Figure 1. 
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FIGURE 31. Continuous vertical profiles of turbidity at 9 stations in the vicinity of 
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FIGURE 32. Underwater views of floor of Pearl Harbor entrance channel and 

- turning basin showing numerous burrow holes from benthic macroinfauna. 



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



FIGURE 34. Underwater photographs of pilings of Piers B21B3. 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 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) bathyrnetric 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. 

B213. 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). 

0 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 8-1 0). 

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 I5 foot 
beam. The vessel was outfitted with an A-framelwinch, which was used to deploy and recover 
the vibracore. 
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- 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 stem of the vessel was then maneuvered adjacent to the marker buoy and the equipment was 
deployed over the stem 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 213 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 comer of 
the pier (Berth 2). Station 2 was approximately 50 feet off of the pier and 150 feet southwest 
from the northwest comer of the pier (Berth 3). Station 3 was located approximately 350 feet 
away from the pier and 550 feet southwest from the northwest comer of the pier. 

2.3 SAMPLE COLLECTIONS 

Sample Collection Procedures 

The samples were collected using an electric vibratory coring system (vibracorer) provided by 
MEC Analytical Systems of Carlsbad, CA. The vibracorer is an electric powered sediment 
sampling system utilizing two electric motors to rotate eccentric weights that vibrate an 
aluminum head. Attached to the head was a steel core tube; inside the steel tube was a cellulose- 
acetate-butyrate (CAB) liner. Attached to the penetrating end of the pipelliner system is a 
stainless steel cunerlcatcher 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 stem 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 tumed 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: 

0 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. 

0 Qualitative notation of apparent resistance of sediment column to coring. 
0 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 cornposited (Table 
2-1). All cornpositing 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, Cornpositing Scheme 

SAMPLE ID LOCATION 

Adjacent to Pier 8213 

I 1-2 8 1 Adjacent to Pier 8213 

I I Adjacent to Pier 8213 

Composite of upper halves from two stations (Sites 1 and 2 )  

Composite of lower halves from two stations (Sites i and 2) 
obtained adjacent to Pier 8213 

Vertical composite of one core location (Site 3) obtained 
adiacent to Pier 8213 I 

Turning Basin 

Inner channel 

Vertical composite of each of four cores obtained from the 
turning basin 

Venical 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 TM soap. 
Rinse with seawater. 
Rinse with distilled water. 
After cleaning, immediately place the core liners inside the core tube. 

Cornpositing and sampling equipment, (e.g., mixing bowls and cornpositing utensils) was 
cleaned according to the following procedure: 

Wash with brush and Alconox TM soap. 
h n s e  with potable water. 
R m e  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 QAlQC 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 lnc. of Carlsbad, Califomia. 
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 111 parameters detailed in the Evaluation of Dredged Material Proposed for Ocean 
Disposal Testing Manual ("Green Book,  EPNACOE, 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 B o o k  
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 sulfiuic 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 (ACOEEPA, 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 
obtliced from the are8 th.e C-. ;=,-mica were co!!ected. 

Experiments were conducted in ]-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 U, 1 ,  1 U, 50 and i 00 percent. The test (ASTM, i 992) was - 
run for 48 hrs. 

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

The q~z!ity zsslxnce O~~! ' ISC!~VPS 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 25%. Method or reagent blanks were analyzed at a 
frequency of 25% 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 spikeslmatrix 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 tinal 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 QAIQC for Bioassays 

- The quality assurance objectives for toxicity testing are those detailed in U.S. EPA (1985a, 
1985b) and the Green Book (EPAICOE, 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 a d  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 LC,, and EC,, should fall within two standard deviations of the laboratory mean. Water 
quality measurements were monitored to ensure they fell within prescribed limits, and corrective 
actions (EPA recommended) were taken if necessary. All limits established for this program met 
or exceeded those recommended by EPA. 

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

If any aspect of a test deviated from protocol, the test was evaluated to determine whether it was 
valid according to the relevant regulatory agencies and the clients. I f  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 pans are - 
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available for commonly expected repairs and replacement. Spare parts include pH electrodes, 
dissolved oxygen (DO) probe membrane replacement kits, calibrated thermometers, pipettes, 
graduated cylinders, etc. 

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

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

The precision of all the analytical instruments (DO meter, pH meter, balances, etc.) 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 arnphipod 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 3 1 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 
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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 corn1 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 V 
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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 I-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 

r Bare NeutraVAcid Semi-volatile Oreanic Compound 11 
I/ EPA Method 8270. PAHs and Phenols 1 

- -... . 
Analytc I-ZT 1-28 3 4 5 6 7 8 9 10 Ref. 

Phenol 67 ND I ND I ND ND ND ND ND ND ND ND 

BELT COLLINS HAWAII 17DECEMBER.1997 15 
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I Base NeutrnUAcid Semi-volatile Organic Compound 

EPA Method 8270. PAHs and Phenols I 
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Organochlorine Pesticides and Polychlorinated Biphenyls 

EPA Method 8081, Pesticides and PCBs I 

- 
Butyltins Method = Krone et al., 1988 

Units UglKg (ppb) 

Tri-n-butyltin 

Di-n-butyltin 

n-Burylrin 

2 

2 

ND 

41 

25 

ND 

5 

3 

ND 

2 

2 

ND 

ND 

ND 

ND 

10 

16 

ND 

I 

ND 

ND 

4 

3 

ND 

2 

4 

ND 

5 

4 

ND 

ND 

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 

I TCLP Metals 1 
$ Units MeIL ( P D ~ )  I 
Analyte 

Antimony 

Arsenic 

Bcrvllium 

4.3 BIOASSAY RESULTS 

Cadmium 

Chromium 

Coooer 

Solid Phase test results are presented in section 4.3.1. Suspended Pmiculate 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 
QMQC issues. The bioassay laboratory report is provided in Appendix E. 

I-2T 

ND 

ND 

ND 

4.3.1 Solid Phase Tests 

ND 

ND 

ND 

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

1-2B 

ND 
ND 

ND 

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 EPNACOE "Green Book" ocean disposal criteria (significantly reduced 
survival compared to reference coupled with a mean survival reduction > 20% from the 
reference). 

3 

ND 

ND 

ND 
! 

ND 

ND 

ND 

ND 

ND 

ND 

4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5 

ND 

ND 

ND 
ND 

ND 

ND 

6 

ND 
ND 

ND 
ND 

ND 

ND 

7 

ND 

ND 

ND 
ND 

ND 

ND 

8 

ND 

ND 

ND 
ND 

ND 

ND 

9 

ND 
ND 

ND 

ND 

ND 

ND 

10 

ND 

ND 

ND 

ND 

ND 

ND 

Ref. 

ND 
ND 

ND 

I 



DATA REPORT 
PEARL HARBOR SEDIMENT 

Table 4-5 Solid Phase Bioassay Results 

E 20 0 100 98 

Reference A 18 2 90 
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TEST SITE REPLICATE NO. ALIVE NO. DEAD %SURVIVAL AVE. % SURVIVAI 

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

For the development endpoint, SPP tests indicated significantly different EC,, (Effects 
Concentration 50) concentrations at five sites (1-2 Bonom; 3; 4; 6; and 7). The EC,, 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 EC,, results of >loo% concentration of elutriate. Of the samples that produced EC,, values 
less than loo%, the EC,, values ranged from a low of 62% at Site 4 to a high of 73% at Site 3 .  

This SPP data indicate that the sediment will likely pass EPAIACOE ocean disposal criteria for 
these tests. The EPNACOE 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 EC,, levels of the 

BELT COLLINS HAWAII 17 DECEMBER. 1997 21  



DATA REPORT 

PEARL HARBOR SEDIMENT 

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 

Reference 

1T+2T 

1B+2B 

3 
4 

5 

Suspended Particulate Phase Analyses (percent elutriate) 
Bivalve Lawae Survival 

Lcxi 
>I00 

>I00 
67 

77 

77 
>loo 

Bivalve Larvae Development EC, 
>lo0 

>I00 

65 

73 
62 

>loo 
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VlBRACORE CORING LOG 

I ~ a t e :  3/&f ?& I~roject:  Navy Homeporting, Pearl Harbor I~ecorder: &,J, 

(station ID: I 
Latitude. 2 / O  ~ ~ 2 6 4 ~  I~orqitude: g Nav Datum: WGS 84 

Time: 
93 1 

Dep - T~de  = 
9q.q- Ll=+t? rs- SAP ep. I S A P - M & ~ = ~  

Start Tape ( f t l  3 G  $ 
Pen. 

Depth 
(f t )  

1 

2 -- 
3 -. 
4 

5 

6 

7 

8~ 

9 

10 

11 

12 

13 

14 

15 

Notes: 

Retriev 1 
Deoth 

.~ - 

- . - 
:ini:h Tape Ift) Y3. r 

Sample ID 
Odor Sediment Type by Depth Misc. 



Project: Navy Horneponing, Pearl Harbor Recorder: 

station ID: / 
1 

-atitude: ,ue 2/. 282 ' Longitude: Nav Datum: WGS 84 

Tide (ft):  

Target Core Length: , 6 Final Core Length Iff):  

;tan Tape (f t )  353 Finish Tape (ft) 

Pen. I Retriev 

Color 

% 
Sediment Type by Depth Misc. 

Xl+7hy (-2 I 

I I 
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VIBRACORE CORING LOG 

late:  3[ 0C7~c Projecr: Navy Homponing, Pearl Harbor 
Recorder: 

Station ID: 2- ]Attempt / of / 
.atitude: ~ c )  %(. 3~ / 

Start Tape (ft)  

l= 

l ~ e p t h # . ; ~  l ~ i d e 2 - l 7  
rime: / 2s 

TYQZ 6 .~1  Target Core Length: ? 
Finish-Start = Penetrati (!tl 
*,J--?<,<-- fi 

I - 

Long~tude: /go G,%o ' 
Dep - Tide = Depth MLLW Ift): 

inish Tape (ft). 

Nav Datum: WGS 84 

-. %,S- g4= VS6 / 

- 
Retriev 
Depth 

- 
Pen. 

Depth Sample ID 1 
Odor 

M n L  
Sediment Type 

5d y8y-w 
by Depth I Misc. 

1-27 I 



- -  - ~~ 

MkC ANAL Y I ILAL 5 YS I t1VIh I N L U K Y U K H  I t U  

VIBRACORE CORING LOG 

/ / 
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' , 

Notes: 
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- 

Station ID: 3 IAtternpt ( of / 
Project: Navy Homeporting, Pearl Harbor Recorder: 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Project: Navy Homeporting, Pearl Harbor Recorder: 

- p~ - 

IAttempt - of 

Latitude: Longitude: Nav Datum: WGS 84 

b" . - 
i arget C?fc Lrngtli: 

p~~ 

Start Tape i f t )  3405 
Finish Tape (ft)  

Pen. I Retriev ( 
%. 5 

Depth I Depth I I I Sample ID 
by Depth Misc. 
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Project: Navy Homeporting, Pearl Harbor Recorder: 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VlBRACORE CORING LOG 

Project: Navy Horneporting, Pearl Harbor Recorder: 



MEC ANAL WICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

15 15 



MEC ANALYTICAL SYSTEMS INCORPORA TED 
VIBRACORE CORING LOG 

late: 3f kc  97- 1 Project: Navy Homeporting, Pearl Harbor Recorder: 

itation ID: 6 



MEC ANALYTICAL SYSTEMS INCORPORATED 
VIBRACORE CORING LOG 

Project: Navy Homeporting, Pearl Harbor Recorder: 

Station ID: 6 /Attempt of 2 
Latitude: 21" z,! 477 ' Longitude: lsir5iTJm' Nav Datum: WGS 84 

T i m e : / m g  

SAP Dep. 
S2- 

Depth (ft): 
Tide '8.y Y 4  5 I -- 

SAP-MLLW - f3- R(124 

Dep=yW (ft ) :  

Target Core Length: 2-7 Final Core Length (ft) 
2 4  
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f y  Project: Navy Homeporting, Pearl Harbor Recorder: J 
itation ID: 4 

I 

.atitude: 2 / d  a, 
;Jff ' 

Longitude: / Nav Datum: WGS 84 

Depth Tide (ftl:d.d 
- 

Target Core Length: 

itart Tape (ft) Finish Tape (ft) 

- 
Pen. 

Depth 
Retriev 
Depth Sample ID 

(ft) Color Odor Sediment Type by Depth Misc. 

1 Uahe 4 1 

lotes: 
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Project: Navy Homeporting, Pearl Harbor Recorder: 

10 
1 IAtternpt 7 of 3 
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Prolect: Navy Homeponing, Pearl Harbor 

Sample ID I 

Station Ib: 

Odor Sediment ;Type I by Depth I Misc. 

I - h L  

f Attempt of 2- 
Latitude: 21•‹ [Q. 422' Longitude: /w 3% 163 ' Nav Datum: WGS 84 

Depth 

Final Core Length (ftl: 
C . 

Start Tape fftl Finish Tape ( f t )  94%- Finish-pt = Penetrat~on Ift)  

Dep - Tide = 'KJ 8 
Target Core Length: Y' 

Time: OW 
SAP D e p a  

Depth fft"va I 4 Tide ( f t ) :o ,c  

SAP-MLL&='i!t:5 
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ANALYTICAL SYSTEMS, INC. 
= S E  . =  - - - -  - -  - - - -- - 

November 17. 1997 Batch No.: 971 114A 

Dear John: 

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

AU analyses were performed consistent with our laboratory's quality 
assurance program and all samples met the qualiry control criteria specified 
in the above methods and/or our internal SOPS. 

Please call if you have any questions. 

Sincerely, 

Brian Riley 
Laboratory Manager 

2433 Impala Dr.. Carlrbad. CA 92008 
- Ihl9l9Z1.8081 FAX (619193i-1580 

Page 1 of 3 

bWO Conr dcl Csdro. Carlrbrd. CA 92009 
(6191931.9221 FAX 16191931.9251 



Analytical Report 

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

Total Organic Carbon 
Analysis Method: ASTM D2579. modified 

Sample 
I.D. 

1-2-B 
1-2-T 
SITE 3 
SITE 4 
SITE 5 
SITE 6 
SITE 7 
SITE 8 
SITE 9 
P l m P  10 
GRANDID CONTROL 
REFERENCE 

Percent ( $ )  

hRL 

0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 

Result 

0.875 
1.050 
0.909 
0.980 
0.650 
0.924 
0.933 
0.403 
0.693 
9 0 2 ,  
&.">A 

0.046 
0.127 

Method blank ND 

Approved by: . - Date: /?&kt 9 7 
/ 

Page 2 of 3 



QA/QC Report 

Project: Pear1 Harbor Homeporting Date Received: 07Nov97 
Contact: John Hardin Date Analyzed: 14Nov97 
Sample Matrix: Soil Batch No.: 971114A 

Duplicate Summary 
Total Organic Carbon 

Percent ( 8 )  

Sample Sample Duplicate 
I.D. Result Result Average RPD 

REFERENCE 0.127 0.122 0.124 3.739 
SITE 9 0.693 0.690 0.691 0.477 

ASTM D2579, modified 

Approved by: Date: /?d@ 7 '7  
/ 

Page 3 of 3 



GRAIN SIZE ANALYSIS 

Contract : Pearl Harbor Homeporting 
Contact person: John Hardin 
Date of analysis: 10Nov9 7 
Date of report : 14Nov97 
Analysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification: 1-2-T 
Total sample weight: 18.345 grams 

- - - - - - - - Size - 
Microns 
2000.000 
1414.214 
1000.000 
707.107 
5OO.OOO 
353.553 
250.000 

Phi 
-1.0 
-0.5 
0.0 
0.5 
1.0 

Weight 
grams 
0.000 

Percent 
0.000 
0.098 
0.561 

Cumulative 
Percent 
0.000 
0.098 
0.660 
1.717 
3.429 
6.378 
7.310 
8.351 
9.365 
10.346 
10.984 
15.272 
25.428 

% < 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 

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 
~nalysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification: 1-2-B 
Total sample weight: 19.429 grams 

- - - - - - - - Size 
Microns 
2000.000 
1414.214 
1000.000 
707.107 
5OO.OOO 
353.553 
250.000 
176.777 

------  
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 

Weight 
grams 
0.000 
0.014 

Percent 
0.000 
0.072 
0.659 
0.695 
0.782 
0.762 
1.174 
1.184 
1.817 
1.379 
1.462 
4.049 
10.016 

Cumuiat ive 
Percent 
0.000 
0.072 
0.731 
1.426 
2.208 
2.970 

% < 4 phi = 90.015 
% > 1 p h i =  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 92008 



GRAIN SIZE ANALYSIS 

con: - 3ct : Pearl Harbor Homeporting 
Con: zt person: John Hardin 
Date of analysis : 10Nov97 
Date of report: 14Nov97 
Analysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification: SITE 3 
Total sample weight: 17.376 grams 

- - - - - - - - Size - 
Microns 
2000 .ooo 

- - - - -  
Phi 
-1.0 
-0.5 
0.0 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 

Weight 
grams 
0.000 
0.000 
0.004 
0.004 
0.022 
0.195 
0.045 
0.037 
0.038 
0.052 
0.070 
0.787 
1.987 
2.691 
2.608 
1.656 
7.180 

Percent 
0.000 
0.000 
0.023 
0.023 

Cumulative 
Percent 
0 .ooo 
0.000 
0.023 
0.046 
0.173 
1.295 

% < 4 phi = 97.312 
% > lphi = 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 92008 



GRAIN SIZE ANALYSIS 

contract : Pearl Harbor Homeporting 
contact person: John Hardin 
Date of analysis: 10Nov97 
Date of report: 14Nov97 
Analysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification: SITE 4 
Total sample weight: 19.469 grams 

- - - - - - - -  Size - - - - - -  
Microns Phi 
2000.000 -1.0 

Weight 
grams 
0.000 
0.001 
0.038 
0.033 
0.045 
0.053 
0.086 
0.105 
0.168 
0.132 

Cumulative 
Percent Percent 
0.000 0.000 
0.005 0.005 
0.195 0.200 
0.169 0.370 
0.231 0.601 
0.272 0.873 
0.442 1.315 
0.539 1.854 
0.863 2.717 
0.678 3.395 

8 < 4 phi = 95.783 
% > 1 phi = 0.370 
% gravel = 0.000 
% sand = 4.217 
% silt = 34.876 
% clay = 60.907 

Sample Statistics 

Median Mean Dispersion Skewness 
phi microns phi microns 
8.733 2.35 8.356 3.05 

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 "* 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract : Pearl Harbor Homeporting 
Contact person : John Hardin 
Date of analysis: 10Nov97 
Date of report: 14Nov97 
Analysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification: SITE 5 
Total sample weight: 20.666 grams 

- - - - - - - - 
Microns 
2000.000 
1414.214 
1000 .ooo 
707.107 
5OO.OOO 

Size ------ 
Phi 
-1.0 
-0.5 
0.0 
0.5 
1.0 
1.5 
2.0 
2.5 

Weight 
grams 
0.000 
0.113 
0.285 

Percent 
0.000 
0.547 

Cumulative 
Percent 
0.000 
0.547 
1.926 
3.707 
5.637 
9.233 
11.037 
14.067 
17.352 
20.193 
22.385 
29.196 
40.015 
51.435 
61.051 
68.063 
100.000 

% < 4 phi = 77.615 
% > 1 phi = 3.707 
% gravel = 0.000 
% sand = 22.385 
% silt = 38.666 
% clay = 38.949 

Sample Statistics 

Median Mean Dispersion Skewness 
phi microns phi microns 
6.874 8.52 6.835 8.76 4.041 -0.010 

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 "* 

MEC Analytical Systems, Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract : Pearl Harbor Homeporting 
Contact person: John Hardin 
Date of analysis: 10Nov97 
Date of report: 14Nov97 
Analysis method: Sieve/pipette (Plumb. 1981) 
Sample Identification: SITE 6 
Total sample weight: 17.727 grams 

Microns 
7 0 0 0 .  0 0 0  

Phi grams percent Percent 
-1.0 0.000 0.000 0.000 

% < 4 phi - 94.686 
% > 1 phi 2 0.355 
% gravel = 0.000 
% sand = 5.314 
% silt s 39.237 
% clay s 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 : Pearl Harbor Homeporting 
contact person: John Hardin 
Date of analysis: 10~0~87 
Date of report: 14Nov97 
Analysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification: SITE 7 
Total sample weight: 21.269 grams 

- - - - - - - - 
Microns 
2000.000 
1414.214 
1000.000 
707.107 
500.000 
353.553 
250.000 
176.777 
125.000 
88.388 

size ------  
Phi 
-1.0 

Weight 
grams 
0.000 

Percent 
0.000 
0.362 
0.813 
0.898 
0.762 
1.979 
1.660 

Cumulative 
Percent 
0.000 
0.362 
1.175 
2.073 
2.835 
4.814 

% < 4 phi = 78.434 
% > 1 phi = 2.073 
% gravel = 0.000 
% sand = 21.566 
% silt = 30.812 
% clay = 47.622 

Sample Statistics 

Median Mean Dispersion Skewness 
phi microns phi microns 
7.705 4.79 6.823 8.83 

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: Pearl Harbor Homeporting 
Contact person: John Hardin 
Date of analysis: 10Nov97 
Date of report: 
Analysis method: 

14Nov97 
Sieve/pipette (Plumb, 1981) 

Sample Identification: SITE 8 
Tot21 czple weight! 24.904 qrams 

- - - - - - - - Size 
Microns 
2000.000 
1414.214 

------ 
Phi  

Weight Cumulative 
Percent 
0.000 
0.357 
2.630 
4.718 
6.879 
9.412 
14.901 

. 
grams Percent 

0.000 
0.357 

% c 4 phi = 57.528 
% > lphi: 4.718 
% gravel = 0.000 
% sand = 42.472 
% silt = 33.196 
% clay = 24.332 

Sample Statistics 

Median Mean Dispersion Skewness 
phi microns phi microns 
4.912 33.22 5.867 17.14 3.792 0.252 

5th percentile = 0.565 
16th percentile = 2.075 
50th percentile = 4.912 
84th percentile = 9.659 
95th percentile = 
* * *  84th ~ercentile extrauolated * * *  - ~ **. 45th percentile not reached "' 

MEC ~nalytical Systems. Inc. 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

Contract : x-1 Harbor Homeporting 
Contact person: ,;hn Hardin 
Date of analysis: 10Nov97 
Date of report: 14Nov97 
Analysis method: Sieve/pipette (Plumb. 1981) 
Samle Identification: SITE 9 - - 

Total sample weight: 20.542 grams 

-------- size ------ Weight Cumulative 
Microns Phi grams percent Percent 
2000.000 -1.0 0.000 0.000 0.000 
1414.214 -0.5 0.000 0.000 0.000 
1000.000 0.0 0.263 1.280 1.280 
707.107 0.5 0.262 1.275 2.556 
500.000 1.0 0.271 1.319 3.875 
353.553 1.5 0.271 1.319 5.194 
250.000 2.0 0.404 1.967 7.161 
176.777 2.5 0.446 2.171 9.332 
125.000 3.0 0.848 4.128 13.460 
88.388 3.5 0.889 4.328 17 .I88 
62.500 4.0 1.148 5.589 23.376 
31.250 5.0 1.628 7.924 31.300 
15.625 6.0 2.784 13.554 44.854 
7.812 7.0 2.741 13.345 58.199 
3.906 8.0 2.056 10.009 68.208 
1.953 9.0 1.414 6.881 75.089 

< 1.953 > 9.0 5.'117 24.911 100.000 

% < 4 phi = 76.624 
% > lphi = 2.556 
% gravel = 0.000 
% sand = 23.376 
% silt = 44 .831 
% clay = 31.792 

Sample Statistics 

Median Mean Dispersion Skewness 
phi microns phi microns 
6.386 11.96 6.611 10.23 3.318 0.068 

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 : Pearl Harbor Homeporting 
contact person: John Hardin 
Date of analysis: 10Nov97 
Date of report: 
Analysis method: 
Sample Identification: SITE 10 
?otaL sample weight: 27.566 grams 

- - - - - - - -  Size ------ 
Microns Phi 
2000.000 -1.0 
1414.214 -0.5 
1000.000 0.0 
707 .I07 0.5 
500 .ooo 1.0 
353.553 1.5 
250.000 2.0 
176.777 2.5 
125.000 3.0 
88.388 3.5 

Weight 
grams 
0.000 
0.143 
0.433 
0.733 
0.864 
1.579 
0.871 

Percent 
0.000 
0.519 
1.571 
2.659 
3.134 
5.728 
3.160 
7.752 
6.766 
7.527 
5.949 
9.479 
9.479 
6.060 
6.837 
5.594 
17.787 

Cumulative 
Percent 
0.000 
0.519 

% < 4 phi = 55.235 
% > lphi = 4.749 
% gravel = 0.000 
% sand - 44.765 
% silt = 31.854 
% clay = 23.381 

Sample Statistics 

Median Mean Dispersion Skewness 
phi microns phi microns 
4.552 42.62 5.562 21.16 3.684 0.274 

5th percentile = 0.540 
16th percentile = 1.878 
50th percentile = 4.552 
84th percentile = 9.247 
95th percentile = 
"* 84th ~ercentile 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: GRANDID CONTROL 
Total sample weight: 30.462 grams 

--------  Size - 
Microns 
2000.000 
1414.214 
1000 .ooo 
707.107 
5OO.OOO 
353.553 
250.000 
176.777 
125.000 

Weight Cwnulat ive 
Percent grams Percent 

0.000 
0.000 
0.000 
0.016 
0.092 
15.318 
15.505 
2 4 . 1 5 5  
22.159 

8 < 4 phi = 2 . 8 7 8  
% > lphi = 0.016 
% gravel = 0.000 
% sand = 97 .I22 
% silt = 0.844 
% clay = 2.034 

Sample Statistics 

Median Mean Dispersion Skewness 
phi microns phi microns 
2.395 190.16 2.359 194.94 

5th percentile = 1.160 
16th percentile = 1.519 
50th percentile = 2.395 
84th percentile = 3.199 
95th percentile = 3.637 

MEC Analytical Systems. Inc. 
2433 impala Dr. 

Carlsbad. CA 92008 



GRAIN SIZE ANALYSIS 

Contract : Pearl Harbor Homeporting 
Contact person: John Hardin 
Date of analysis: 10Nov97 
Date of report : 14Nov97 
Analysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification: REFERENCE 
Total sample weight: 27.882 grams 

-------- Size - 
Microns 
2000.000 
1414.214 
1000.000 
707 .lo7 
5OO.000 
3 5 3 . 5 5 3  
250.000 
176.777 
125.000 
88.388 
62.500 
31.250 
15.625 
7.812 
3.906 

Phi 
-1.0 
-0.5 

Weight 
grams 
0.000 
0.000 
0.000 

'. 0.000 
0.002 

Percent 
0.000 
0.000 
0.000 
0.000 

Cumulative 
Percent 
0.000 
0,000 
0.000 
0.000 
0.007 

% < 4 phi = 2.991 
% > 1 phi = 0.000 
% gravel = 0.000 
% sand = 97 .009 
% silt = 1.075 
% clay = 1.915 

Sample Statistics 

Median Mean Dispersion Skewness 
phi microns phi microns 
2.743 149.34 2.702 153.65 0.591 -0.069 

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

MEC Analytical Systems. Inc 
2433 Impala Dr. 

Carlsbad, CA 92008 



GRAIN SIZE ANALYSIS 

contract : Pearl Harbor Homeporting 
Contact person: John Hardin 
?ate of analysis: 10Nov97 
date of report: 14Nov97 
Analysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification: SITE 8 A 
Total sample weight: 24.904 grams 

- - - - - - - - size ------  Weight Cumulative 
Microns Phi grams percent Percent 
2000.000 -1.0 0.000 0.000 0.000 
1414.214 -0.5 0.089 0.357 0.357 
1000.000 0.0 0.566 2.273 2.630 
701.107 0.5 0.520 2.088 4.718 
500.000 1.0 0.538 2.160 6.879 
353.553 1.5 0.631 2.534 9.412 
250.000 2.0 1.367 5.489 14.901 
176.777 2.5 1.832 7.356 22.258 
125.000 3.0 2.532 10.167 32.425 

% < 4 phi = 57.528 
% > l p h i =  4.718 
% gravel = 0.000 
% sand = 42.472 
% silt = 33 .I96 
% clay = 24.332 

Sample Statistics 

Median Mean 
phi microns phi microns 
4.912 33.22 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 Skewness 

3.792 0.252 

MEC Analytical Systems, Inc. 
2433 Impala DI. 

Carlsbad. CA 92008 



GRAIN SIZE ANALYSIS 

contract : Pearl Harbor Homeporting 
Contact person: John Hardin 
Date of analysis: 10Nov97 
Date of report: 14Nov97 
Analysis method: Sieve/pipette (Plumb, 1981) 
Sample Identification: SITE 8 B 
Total sample weight: 25.056 grams 

- - - - - - - - Size 
Microns 
2000.000 
1414.214 
1000.000 
707.107 
5OO.OOO 
353.553 

- - - - - -  
Phi 
-1.0 
-0.5 
0.0 
0.5 
1.0 

Weight 
grams 
0.000 
0.000 
0.743 
0.555 

Cumulative 
Percent 
0.000 
0.000 
2.965 
5.180 
7.292 
9.846 
15.262 
23.144 
33.134 
39.224 

Percent 
0.000 
0.000 
2.965 

% < 4  phi = 56.837 
% > 1 phi = 5.180 
% gravel = 0.000 
% sand = 4 3 . 1 6 3  
% silt = 33.165 
% clay = 23.672 

Sample Statistics 

Dispersion Skewness 

3.713 0 . 2 7 5  

Median Mean 
phi microns phi microns 
4.741 37.41 5.760 1 8 . 4 5  

5th percentile = 0.459 
16th percentile = 2.047 
50th percentile = 4.741 
84th percentile = 9.473 
95th percentile = 
"* 84th ~ercentile extra~olated "* 
* * *  95th percentile not reached * + *  

MEC Analytical Systems, Inc 
2433 ~mpala Dr. 

Carlsbad, CA 92008 



Appendix D 

Analytical Chemistry 



November 14. 1997 Service Request No Kg708 226 

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. FOI 
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. 

&kL-J=7 
Lynda A. Huckestein 
Project Chemist 



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

Service Request No.: K9708126 
Date Received: 11/3/97 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analytical S e ~ o c s .  Inc. 
(CAS). This repon contains analylical results for sample(s) designated for Tier Il data deliverabla. 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 @UP). Matrix Spike (MS). MatrixR)uplicate Matrix Spike (MSDMS), and Laboratory 
Conuol Sample (LCS). 

All EPA recommended holding times have been met for analyses in this sample delivery group 

The follouing difficulties were experienced during analysis of this batch: 

The Relative Percent Dlaerence (RPD) for the replicate analysis of Zinc in sample Sta-I0 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 nrff~cient for complete 
homogenization of lhis sample. 

The Malrix Spike (MS) recovery of Antimony for sample Sla-10 was outside the normal CAS control limits 
becaw of suspected mauix interference. The Mauix Spike (MS) rcwveries of Mercury and Zinc for samples Sta- 
1-2-B and Sta-10 were not caicuiatd. The aaaiyle concentration in the sampie was signficantiy higher tiran the 
added spike concentration, preventing a m t e  evaluation of the spike recovery. No furlher c o d v e  action wds 
taken. 

As requested. all sediment samples were anal@ for butyltin compounds. Results for the mono-butyl, di-butyl, 
tributyl tin compounds are reported in the results section of chis report. Mono-butyl tin was not de t aed  in any of 
the sediment samples. however. the results for this compound should be considend as estimated. Recovery of 
mono-butyl tin is extremely poor by this method in comparison to other butyl tin compounds. All QAIQC 
associated with the other compounds in the analysis met CAS acceptance criteria 

For the Butyltim analysis, monobutyltin ms detated in the method blank above ths melhod reporling limit. All 
samples chat had detectable levels of this compound were reextracted and confinned the absence of monobutyltin. 
Since no monobutyltin was detected in the sample and the e m r  auociated with levels detected in the method 
blanks equates to a high bias, the elevated recuverics likely have no significance to the sample results. No funher 
corrective action was taken. 

The Tri-n-propyltin surrogate recovery for Butyltins in sample Sla-9 was ouuide normal CAS conuol limits 
because of suspected matrix insrf.erence. Since the recovery of Tri-n-pcntyltin was acuptable, no funher 
corrective action was taken. 

One or two of the surrogate recoveries for Semivolatiles in samples Sla-1-2-T, Sla-3.4.5.6.7 and 10 were outside 
normal CAS control limits becaw of ruspected matrix interference. The chromatogram showed componenls chat 
prevented accurate quantitation of the mrrogate. No funher comctive anion was taken. 



- COLUMBIA ANALYTICAL SERVICES. INC. 

Analyucal Repon 
CI 

Client: MEC AnalyUcal Systems, lnc 
Project: Homeport-Pearl Harbor 

4 Sample Matrix: Sedlment 

Prep Method: NONE 

- Analysis Method 160.3M 
Test Notes: 

- 
Sample Kame 

Sla-I-2-B - Sla-I-2-T 
Sla-3 
S l a 3  
Sta-5 - Stad 
Sla-7 
Sla-8 

- Sla-9 

Sta-lo 
Rcferencc 

Lab Code 

Total Solids 

Date 
Anailzed 

Senice Request: K9708126 
Date Collected: 1013 1/97 
Date Received: 1113197 

Result 

58 6 
47 0 
43.2 
49 0 
52 8 
46 2 
54 2 
63 4 
j o  7 
69 1 
75 6 

UNG: P E R C M  
Basis: NA 

Result 
Notes 



Client: h E C  Analflcal Systems. Irc 
Project: klomepon-Pearl Harbor 
Sample Matrix: Sediment 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analylical Report 

Sample Name 

Sta-1-2-B 
Sta-I-2-T 
Sla-3 
Sla.4 
Sta-5 
Sta-6 
Sla-7 
Sla-8 
Sla-9 
Sta-I0 
Reference 
Method Blank 

Lab Code 

Sulfide, Dissolved 
EPA Method 376.2 Mod~fied 

U ~ t s :  mgKg @pm) 
Dq Weight Basm 

MRL 

Semce Request: K9708 126 
Datf Collected: 1013 1/97 
Date Received: 11/3/97 

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

Result 

Approved By 
IAHRUlmn. 

c m 6 m b i n l  w a r  1ww7 



- 
COLUMBIA ANALYTICAL SERX'ICES, Ih'C. 

- 
Client: MEC Analytical Systems, Inc. 
Project: Homepon-Pearl Harbor 

- Sample Matrix: Sediment 

Analyte 
-. Antmony 

Arsenic 
Benllium 

- Cadnuum 
Chromium 
Copper 

- Lead 
Mercun. 
Nlckel 
Selenium 

- Silver 
Thalllum 
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 

Service Request: Kg7081 26 
Date Collected: 1013 1/97 
Date Received: 11/3/97 

Date Extracted: 11/5/97 

Total Metals 
Units: mg/Kg (ppm) 
Dr?. Weigh1 Basis 

Sample Name: Sta-1-2-B Sta-1-2-T Sla-3 
Lab Code: K9708126-001 K970S126-002 K9708126-003 

Date Anal@: 11/7/97 1 3 /7/97 1 l n l 9 i  

MRL 

0.02 
0.5 
0.02 
0.02 
0.2 
0.1 
0.02 
0.02 
0.2 
1 

0 0 2  
0.02 
0.5 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Repon 

Client: MEC Analytical Svstems, Inc. 
Pqiect: Homeport-Pearl Harbor 
Sample Matrix: Sediment 

Antmom 
Arsen~c 
Ben-ll~um 
Cadrnluni 
Chrormum 
Copper 
Lead 
Mercun 
N~ckel 
Selemum 
S~lver 
TM11um 
Zlnc 

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 

Total Metals 
Units: mgKg wpm) 
Dry Weight Basis 

Sample Name: 
Lab Code: 

Date Analyed: 

MRL 

0.02 
0.5 
0.02 
0.02 
0.2 
0. I 
0.02 
0.02 
0.2 

1 .  
0.02 
0.02 
0.5 

Senice Request: K9708126 - 
Date Collected: i013 1/97 
Date Received: 11/3/97 

Date Extracted: 11/5/97 - 



- 
COLUMBIA ANALYTICAL SERVICES, MC. 

Analjtical Repon - 
Client: MEC Analytical Systems, inc. 
Project: Homepon-Pearl Harbor 

- Sample Matrix: Sediment 

Total Metals 
Units: mgKg @prn) 
Dry Weight Basis 

- Anurnom 
Arseruc 
B e n l l ~ u m  - Cadnuurn 
Chronuum 
Copper 

- L a d  
Mercury 
Nickel 
Seleruum 
Silver 
Thallmm 
Zmc 

EPA 
Method 

200.8 
200.8 
200.8 
200.8 
200.8 
200.8 
200.8 

747 1 A 
200.8 
200.8 
200.8 
200.8 
200.8 

Sample Name: 
Lab Code: 

Date Analyzed: 

MRL 

0.02 
0.5 

0.02 
0.02 
0.2 
0.1 
0.02 
0.02 
0.2 

I 
0.02 
0.02 
0.5 

Sla-7 

K9708126-007 
~. 
Il l  / iY  I 

0 03 
5.4 

0.36 
0.07 
69.9 
240  
i .86 
0.03 
44.5 

I 
0 10 
0 09 
40.5 

Service Request: K9708126 
Date Collected: 10/3 1/97 
Date Received: 11/3/97 

Date Extracted: 11/5/97 



COLUMBIA ANALYTICAL SERVICES, LNC. 

Analytical Report 

Client: Z C  Analgical Systems. Inc. 
Project: iomepon-Pearl Harbor 
Sample Matrix: Sediment 

Analyte 

Antmom 
A ~ S ~ N C  
Benfll~urn 
Cadmium 
Chromum 
Copper 
Lead 
Mercury 
N~ckel 
Cnlnn...", 
U*.*.""... 

S~lver 
Thall~um 
Zlnc 

EP A 
Method 

200.8 
200.8 
2008 
200 8 
200 S 
200.8 
200.8 
7471A 
200.8 
200.8 
200.8 
200.8 
200.8 

Total Metals 
UNW mgKg wpm) 
Dry Weight Bas~s 

Sample Name: 
Lab Code: 

Dale Analyzed: 

MRL 

0.02 
0.5 
0 02 
0.02 
0.2 
0. I 
0.02 
0.02 
0.2 
: 

0.02 
0.02 
0.5 

Service Request: K9708126 - 
Date Collected: 1013 1/97 
Date Received: 11/3/97 

Date Extracted: 11/5/97 - 

Reference 
K970S 126-01 1 

11/7/97 

0 05 
2 . 3  
ND 
0 06 
9 1 
2.6 

1 26 
h'D 
21.0 
m 
KO6 
ND 
6.2 

Approved By 
1SWEPNII)lOOA 

Date 1, ,/h/qq 
WLXtCPGl l  Lmw(l) LlllWI 

i 

Metho 



- COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Repon - 
Client: MEC Analytical Systems, Inc. Service Request: Kg708126 
Project: Homepotting - Pearl Harbor Date Collected: 10131197 - Sample Matrix: Sedlment Date Received: 11/3/97 

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

- 
Analyte 

- Antimony 
Arsenic 
Beryllium 
Cadmium - Chromum 
Copper 
Lead - Mercury 
Nickel 
Selenium 

- Silver 
Thallium 
Zinc 

EPA 
Method 

3010M6010A 
3010M6010A 
3010M6010A 
?010A/6010A 
3010M6010A 
3010M6010A 
3010M6010A 

7470A 
3010iV6010A 
3010M6010A 
?,%.A. ,,A,?.. 
,","A,O"L"fi 

3010A/6010A 
3010A16010A 

Tahllclty Charactenstic Leaclung Procedure (TCLP) 
EPA Method 13 1 1 

Metals 
Units  mg/L (ppm) In TCLP Earact 

MRL 

0 1 
0 I 
0.01 
0 0 1  
0.01 
0.05 
0.05 
0.001 
0.05 
0.1 
00: 
0.2 
0.5 

Sample Name: Sta-I-2-B Sta-I-2-T Sta-3 
i a b  Code: K9708126-001 K9708126-002 K9708126-003 

Date Anal>zed. 1 1/6/97 11/6/97 11/6/97 

Regulator_r- 
Limit" 

From 40 CFR Pan 261, eta].. and FedemlReg~sler. March 29. 1990 and June 29. 1990 



COLUMBIA ANALYTICAL SERVICES, IEiC. - 

Analytical Report 

Cli ~ t :  MEC Anal?Tlcal Systems. Inc. 
Pr  Homeponing - Pear! Harbor 
Su..ple Matrix: Sed~ment 

Analyte 

Antimony 
Arseruc 
Ben.lhum 
Cadmium 
Ckfi'">&.n 
Copper 
Lead 
M e r c q  
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

EPA 
Method 

3010.4/6010A 
3010A16010A 
3010N6010A 
3010A/6010A 
?!3!06'60!06 
3010N6010A 
3010N6010A 

7470A 
3010N6010A 
3010N6010A 
3010N6010A 
3010M6010A 
3010A/6010A 

ToQciV Charaaerimc Leaching Procedure (TCLP) 

- 
Service Request: Kg708126 

Date Collected: 10/31/?7 
Date Received: 11/3/97 

Date TCLP Performed: 11/4/97 
- 

EPA Method 13 1 1 

Metals 
Units: m g t  @pm) in TCLP Extract 

Sample Name: 
Lab Code: 

Date Analyzed 

Regulator). 
MRL Limit* 

0.1 
0.1 5 

0 01 
0 0 1  1 
0.0: Z 

0.05 
0.05 5 
0.001 0.2 
0 0 s  
0.1 I 
0.01 5 
0.2 
0.5 

Date Extracted: 11/5/97 



4 COLUMBIA ANALYTICAL SERVICES. INC. 

Analytical Repon - 
Client: MEC Analflical Systems. Inc. Service Request: K970S126 
Prqject: Homeporting - Pearl Harbor Date Collected: 1013 1/97 

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

Date Extracted: 11/5/97 

- 
Toxicity Characteristic k c l u n g  Procedure (TCLP) 

EPA Method 13 1 1 
Metals 

Units: mg/L (ppm) in TCLP Exvact 

Sample Name. Sta-7 Stad Sta-9 
Lab Code. K9708126-007 K970S126-008 K9708126-009 

Date Analyzed: 11/6/97 1 1/6/97 1 1 /6/97 

- 

Analyte 

- Antimony 
Arsen~c 
Beryll~unr 
Cadmium 

- Chronuum 
Copper 
Lead 

- Mercun. 
Nickel 
Selemum 

- Silver 
Thallium 
Zmc 

EPA 
Method 

;OlOAI6010A 
3010Ai6010A 
3010~6010A 
3010P1/6010A 
3010N6010A 
3010A/6010A 
3010iV6010A 

7170A 
3010iV6010A 
3010A/6010A 
3010A6010A 
3010A/6010A 
3010M6010A 

R e p l a t o p  
MRL Limit* 

From 40 CFR ?an 261. ct a l .  and FederalReprster. March 29, 1990 and June 29. 1990. 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Repon 

Client: MEC 4nalytical SYSVN. Inc 
Pro,iect: Hc- t ing - Pearl 1 .&or 
Sample Matrix: Sei -11 

Service Request: K9708126 
Date Collected: 10/31197 
Date Received: 11/3/97 

Date TCLP Performed: 11/4/97 - 
Date Extracted: 1 l/j/97 

Toxiat). Charanenstic Leaching Procedure (TCLP) - 
EPA Method 13 1 1 

Metals 
Units: mg/L @pm) in TCLP Extract 

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

Date Analyzed: 11/6/97 1 1/6/97 11/6/97 

.4nl1mon!. 
Arsen~c 
Beryllium 
Cadmium 
Chromium 
Copper . Lead 
Mercury 
Nickel 
S e l e ~ u m  
Silver 
Thallium 
Zmc 

Regulator? 
MRL Limit* 

From 40 CFR Pan 261, el al., and Federal Regi. ... ,,, 1990 and June 29. 1990. 



- COLUMBIA ANALYTICAL SERVICES, INC. 

- 
Client: MEC Anal>tical Systems, lnc 
Project: Homepon-Pearl Harbor 

- Sample Matrix: Sediment 

- 
Sample Name 

- Sta-I-2-B 
Sta-I-2-T 
Sta-3 
Sta-4 - 
Sta-5 
Sta-6 
Sta-7 - Sta-8 
Sta-9 
s u - l o  

- Reference 

Method Blank 

Lab Code 

Peuoleum Hydrocarbons 
€PA Methods 907 114 18 1 

Units: mgKg @pm) 
Dry Weight Bass 

MRL 

Service Request: K9708126 
Date Collected: 10131197 
Date Received: 1113197 

Date Extracted: 11110197 
Date Analyzed: 1 I l l  1/97 

Result 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: MEC AnalyUcal Systcms. Inc 
PreJec!: HomeporI-Pearl Harbor 
Sample Matrix: Sediment 

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

Date Estracted: 11/4/97 

Organochlorine Pesticides and Polychlorinated Biphenyls - 

U N ~ S :  
Bass: 
Methods: 

Drv 
EPA 3550A18080 

alpha-BHC 
beta-BHC 
gamma-BHC(Lindane) 
delta-BHC 
Heptachlor 
A l d m  
Heptachlor Epoude 
Endoculfan I 

Endnn 
Endosulfan U 
4,4'-DDD 
Endnn Aldeh"de 
Endosulfan Sulfate 
4.4'-DDT 
Endnn Ketone 
Metho~vchlor 
Chlordane 
Toxaphme 
Armlor 1016 
Arcclor 1221 
Aroclor 1232 
Ardor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

The MRL is elevated becaw of mavut intnie~nces. 

Sample Name: Sta-1-2-B Sta-1-2-T Sta-3 
Lab Code: K970812640l K9708126402 K9708126-003 - 

Date Analyzed: 11/7/97 1 1n-9/97 11/8-9197 

Approved By: \Ru Datc: 
011126S"CLPI .m 1.3 IIII.%97 

1 1 / 1 9 / 9 7  



COLUMBlA ANALYTICAL SERVICES, INC. - 
Analyucal Repon 

Client: MEC Analyl~cal Systems, hc. 
Pm/ect: Homeport-Pearl Harbor - 
Sample Matrix: Sedunent 

- Organochlorine Pesucides and Polychlorinated Biphenyls 

- 
Basis. 
Methods: 

Analyte 

alpha-BHC 
heta-BHC 

- gamma-BHC(Lmdane) 
delta-BHC 
Heplachlor 
Aldnn 

- Heplachlor Eposlde 
Endosulfan I 
D~eldnn 
4 ?'-DDE 

- Endnn 
Endosulfan U 
J.4'-DDD 
Endnn Aldehyde 

- Endosulfan Sulfate 
4.4'-DDT 
Endnn Ketone 
Methox?chlor 

- Chlordane 
Tosaphene 
Ardor  1016 
Aroclor 1221 

- Aroclor 1232 
Ardor  1242 
Aroclor 1248 
Aroclor 1254 - Aroclor I260 

MRL 

2 
2 
2 
2 
2 
2 
2 
2 
2 
7 

Z 
2 
2 
2 
2 
2 
2 
4 
10 
30 10 

10 
10 
10 
10 
10 
10 

Samule Name: Sta-4 

The MRL is elevated becaw olmatnx interferences 

Lab Code: K9708126-061 
Date Analyzed: 1 1/9/97 

Service Request: Kg708126 
Date Collected: 10131197 
Date Received: 11/3/97 

Date Extracted: 1114197 



COLUMBIA ANALYTICAL SERVICES, INC. - 

Client: MEC Analfllcal Systems. IIIC 
Project: Homcpon-Pearl Harbor 
Sample Ma:. 'c Sediment 

Service Requcst: Kg708126 
Date Collected: 10/31/97 - 
Date Received: 11/3/97 

Date Extracted: 11/4/97 

Organochlorine Pesticides and Polychlorimred Biphenyls 

Units: wk @pb) Sample Name: Sta-7 S t a d  sts-9 
Basis: h Lab Code: Kg7081 26407 K9708126-008 K9708126039 
Methods: EPA 3550rV8080 Dale Analyzed: 1 1/9/97 11/9/97 11/9/97 

alpha-BHC 
beta-BHC 
gamma-BHC(Lindane) 
dclla-BHC 
Hcptachlor 
Aldnn 
Hcptachlor Epoxidc 
Endosulfan I 
Dicldnn 
4.4'-DDE 
Endrin 
Endosulfan II 
4.4'-DDD 
&&Aldehyde 
Endosulfan Sulfatc 
4.4'-DDT 
Endnn Kctone 
Mclhoxychlor 
Chlordane 
Towphcne 
Aroclor 1016 
Aroclor 1221 
Amlor 1232 
Aroclor 1242 
~b-oclor 1248 
Aroclor 1254 
Aralor 1260 

The MRL is elevated because of mauix in~erferences. 

Approved By: ' fk$ Date: 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Client: MEC Analyucal Systems, Inc 

- Project: Homepon-Pearl Harbor 
Sample Matrix: Sediment 

Service Request: K9708126 
Date Collected: 10131197 
Date Received: 11/3/97 

Date Extracted: 11/4/97 

Organochlorine Pesticides and Polychlorinated Biphenyls 

Sample Name: Sta-I0 Rekrence Method Blank 
Lab Code: K9708126-010 K9708126411 KWG9703407-4 

Date Anal)zed: 11/9/97 1 1/9/97 1 1/7/97 
Drv 
EPA 3550N8080 

alpha-BHC 
bewBHC - gamma-BHC(L1ndane) 
delta-BHC 
Hrpmcl~lor 
Aldm - Hepmchlar Epovde 
Endosullan I 

- Endrm 
Endosullan 
4.4'-DDD 
Endnn Aldehvde 

- Endosulfan Sulfate 
4.4'-DDT 
Endnn Ketone 
Methoxvchlor 

- Chlordane 
Tosaphene 
Aroclor 1016 
Aroclor 1221 - Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 - Aroclor 1260 



COLUMBIA ANALYTICAL SERVICES. INC. 

Analytical Repon 

Client: MEC Analytical Systems, Inc 
Project: Homcpon-P-1 Harbor 
Sample Matrix: Sediment 

Sample Name- 
Lab Code: 
Test Notes. 

- 
Service Request: K9708126 

Date Collected: IO/31/97 

Date Received: 11/3/97 - 

- 
UNS: u_@& (ppb) 
Basis: Dq 

Prep Anal~sis Dilution Date Date Result 
Method Method MRL Factor Extracted Analyzed Result Notes - 

C A Krone et al TIN-SVG 1 1 llNl97 11/7/97 2 
C A Krme el a1 l 3 - S V G  1 I 11/1/97 1 If7197 2 

C A h n c  ei ai TIN-S'JG 1 ! 11/4/97 !!,7!97 h'D 

Approved By h e :  I \ ) ~ # ? ~  



- COLUMBIA m1ALYTICAL SERVICES, INC. 

- 
Client: MEC Analytical Systems, Inc 
Project: Homeport-Pearl Harbor 

- Sample Matrix: Sedunent 

- 
Sample Name 
Lab Code - Test Notes 

Service Request: Kg708126 
Date Collected: 10131l97 
Date Received: 11/3/97 

Prep Analysis Dilution Date Date Result 
Method Method hF?L Factor Extracted Analped Result h'otes 

C A b o n e  et al TIN-SVG 1 I 11/4/97 11/7/97 41 

C A Qonc et al TIN-SVG I 1 11/4/97 I l 1719i 25 

C A Krone el al TIN-SVG 1 I 11/8/97 11110197 Nn 



COLUMBIA ANALYTICAL SERVICES, INC. - 
Analytical Report 

Client: MEC Anal@d Systems, Inc 
Pruject: Homeport-Pearl Harbor 

Sample Matrix: Sediment 

Sample Name: 
Lab Code: 
Test Notes: 

d 

Service Request: K9708126 
Date Collected: 10/31197 

Date Received: 13/3/97 - 

Butyltins 

- 
Units: uplKp (ppb) 
Basis: Dry 

Prep Analysis Dilution Date Date Result 
Method Method MRL Factor Exiracted Analyzed Result Notes - 

C.A.Krone et a1 m-SVG 1 I 1 1/4/97 11/7/97 10 
C.A Krone et al TIN-SVG 1 I 11/4/97 11/7/97 16 

C A.Krone et al ITN-SVG 1 I 11/8/97 1 1/10/97 M) 



- COLUMBIA ANALYTICAL SERVICES. INC. 

Analflical Repon - 
Client: MEC Analylical Systems, Inc 
Project: Homeporr-Pwl Harbor 

- Sample Matrix: S e h e n t  

.. 
Sample Name: 
Lab Code: 
Test Notes: - 

Service Request: Kg708126 
Date Collected: 10/31/97 
Date Received: 11/3/97 

U N ~ S :  U& (ppb) 
Basis: B y  

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

C A Krone el al TIN-SVG I I 1 1/4/97 1 1/7/97 3 

C A Krone el a1 TIN-SVC 1 1 1 1/4/97 I lnl97 , 
C A Krone el a1 TIN-SVG I 1 11/4/97 11/7/97 hTl 



COLUhlBIA ANALYTICAL SERVICES. INC. 

Sample Name: 
Lab Code: 
Test Notes: 

Prep 
Method 

C.A.E;rone et al. 
CAKronc ct al 
C.A.Krone et al. 

Analytical Repon 

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

Analysis Dilution Date 
Method MRL Factor Enracc 

Service Request: Kg708126 
Date Collected: 10/31/ 

Date Received: I 1/3/97 - 

Units: uglKg (ppb) - 
Basis. Dry 

Date Result 
Analyzed Result Notes - 

Approved By: Datc. 
1SZM>?l'l 

D l l b S Y G I S I  5 l l i l M 7  



- COLUMBIA ANALYTICAL SERVICES, INC. 

Analpica1 Repon - 
Client: MEC Analyiical Systems, hc 
Project: Homeport-Pearl Harbor 

- Sample Matrix: Sediment 

Sample Name: 
Lab Code: 

- Ten Notes: 

Prep Analysis D ilu 

Semce  Request: K9708126 
Date Collected; 10131197 

Date Received: 11/3/97 

Umts: u& Cppb) 

Basis Dry 

lion Date Date Result 
Method Method MRL Factor Extracted Analyzed Result Notes 

C.A.Krone et a1 TIN-SVG 1 1 llNl97 11R197 5 

CA~Krone et al. TIN-SVG 1 I 11/4/97 1117197 4 

C.A.Krone et a1 TIN-SVG 1 I 11/4/97 11/7/97 ND 

Approved By: 
- ISnnBW> 

Ce1165VGm - 6  !lIIM1 



Client: 
Pr3ject: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analytical Repori 

MEC Analyt~cal Systems, Inc 
Homepon-Pearl Harbor 

Sediment 

- 
Senice Request: K9708126 

Date Collected: 10/31/97 

Date Received: 11/3/97 - 

- 
Units: ug& (ppb) 
Basis: Dry 

Prep Analysis Dilution Date Date Result 
Method Method MRL Factor Extracted Analvzed Result Notes - 

Approved By: Dare: 
1521,0I,SI 

D112bSVGln 7 I I 1 I M -  



- COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Repon - 
Client: MEC Analytical Systems, Inc. 
Project: Homcport-Pearl Harbor - Sample Matrix: Sedunent 

- 
Sample Name: 
Lab Code: - Test Notes: 

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

e 

Units: u& (ppb) 
Basis. Dry 

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

CA Krone et a1 TIN-SVG I I 1 1/1/97 1 1/7/97 2 

C.A.Krone et a!. TI?-SVG I 1 11/4/97 11/7/97 2 

C.A.konc el al. IW-SVG I I 11/4/97 11/7/97 ND 



Client: 
Project: 
Sample Matrix; 

Sampl: Name: 
Lab Code: 
Test Notes: 

COLUMBIA ANALYTICAL SERVICES, WC. - 

hEC Analylxal Systems, lnc 
H xneport-Pearl Harbor 

Sedunent 

Semce Request: K9708126 
Date Collected: 10131/97 

Date Received: 11/3/97 - 

Units: ug/Kg (ppb) - 
Basis: Dry 

Prep Analysis Dilution Date Date Result 
Method Method MRL Factor Extracted Analped Result Notes - 

C A  Krone et a1  TIN-SVG 1 I 1 1/4/97 1 Ili"797 5 
C AKronc ct a] TIN-SVG I I I 1  MI97 1 1 I7197 . 
C AKrone et a1 TIN-SVG 1 1 11/4/97 11/7/97 ND 



- COLUMBZA ANALYTICAL SERVICES, INC. 

Client: MEC Analylical Systems, hc. 
Project: Homeport-Pearl Harbor 

- Sample Mairix: Sediment 

- 
Sample Name: 
Lab Code: 
Test Notes: 

Service Request: K9708126 
Date Collected: 10/31197 
Date Received: 11/3/97 

Units: ug1Kg (ppb) 
Basis: Dq 

Prep Analysis Dilution Date Date Result 
Method Method hlRL Factor Extracted Analyzed Result Xaies 

C.A Krone el ai TLhYjVG 1 1 11/4/97 11/7/97 h' 

CAKrone er a1 TIN-SVG 1 1 11/4/97 11/7/97 ND 
C.A.Krone et al. m'J-SVG I 1 11/4/97 11/7/97 ND 

Approved By: Date: - ISZMI2595 



COLUMBIA ANALYTICAL SER\1CES, lh'c. - 

Analyucai Report 

Client: MEC Analykal Systems, Inc 
Project: Homeport-Pearl Harbor 

Sample Matrix: Sediment 

Sample Name: 
Lab Code: 
Test Notes: 

- 
Service Request: K9708126 

Date Collected: 10131197 

Date Received: 11/3/97 - 

4 

Units: u& (ppb) 
Basis: Dr). 

prep Analpsis Dilution Date Date Result 
Method Method MRL Factor Enracted Analyzed Result Notes 

C.A.Krone el a1 TIN-SVG 1 1 11/4/97 11/7/97 I 
C A.Krone et a1 TIN-SVG 1 1 1 1 14/97 1 1 n197 ND 

CAKrone et al ITN-SVG 1 1 11/8/97 11/10/97 ND 

Approved By 
111ZO11)151% 

- 
~I2LSYC.ISI I >  I I I I M 7  

Ua.QZ 8 



- 
Client: 
Project: - Sample Matrix: 

COLUMBIA ANALYTICAL SERI'ICES, INC. 

Analytical Repon 

MEC Analyllcal Systems, Inc 
Homepon-Pearl Harbor 
Sedunent 

- 
Sample Name: 
Lab Code: 
Test Notes - 

1. Analyte 

Method Blank 
K97IlM-SB 

Service Request: Kg708126 

Date Collected: NA 
Date Received: NA 

Uruts: uflg (ppb) 
Basis: Dry 

Prep Analysis Dilution Date Date Result 
Method Method MRL Factor Extracted Anal?zed Result Notes 

C .A.Krone e l  a]. TJN-SVG 1 I 11/4/97 11/7/97 ND 
CAKrone el al. TININ-SVG 1 I 11/4/97 1 1/7/97 ND 
C.A.Krone et a]. TTN-SVG 1 I 11/4/97 11/7/97 8 



Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Ten Notes: 

COLUMBIA ANALYTICAL SERVICES, Ih'C. - 

MEC Analytical Systems, Inc. 
Homepon-Pearl Harbor 

Scdment 

Method Blanl; 
K971108-SB 

Analylical Report 
- 

Service Request: K9708126 
Date Collected: NA 

Date Received: NA - 

d 

Units: u r n  (ppb) 
Basis: Dry 

- 
Prep Analysis Dilution Date Date Result 

Method Method MRL Factor Extracted Anal?zed Result Notes - 



- COLUMBIA ANALYTICAL SERVICES, MC. 

Analflcal Repon 

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

Sample Matrix: Sediment Date Received: 11/3/97 
Date Ertraded: 11/4/97 

, U N ~ S .  
Bas~s: 
Methods: 

- 
h a l y t e  

Phenol 
2-Chlorophenol - 2-Niuophenol 
2.4-Dunethylphenol 
2.4-Dlchlorophenol 
Naphthalene 
4-Chloro-3-methylphenol 
2,4.6-Tnchlorophenol 
Acenaphthylene 
Dunethyl Phthalate - AcenaphIhene 
2.4-Duutrophcnol 
4-Nmophenol 
Fluorcne - D~ethyl Phthalate 
2-Methvl4.6duutrophenol 
Pentachlorophenol 
Phcnanlhrcne - Anthame  
DI-n-butyl Phthalate 
Fluoranthene 
Pyrme - Butvl Benzyl Phthalate 
Benz(a)MLhraccne 
Ciuysene 
Bls(2-ethylhcxyl) Phthalatc - Di-n-octyl Phthalate 
Bcnzo(b)fluoranthene 
Bcmo(k)fluoranthene 
Benzo(a)pyrcnc - IndenN l2.3cdjpyene 
Dibem(ab)anthracme 
BmNg.h.l)pevlme 

Base NeuUaVAcid Semivolatile Organic Compound 

Sample Name: Sla-1-2-B 
Lab Code: K9708126-001 

Date Analyzed: 11/10/97 

A P P r o v a g w  / Date. 1 / . / 3 5 
V - 



COLUMBIA ANALYTICAL SERVICES, Ih'C. 
Analytical Report 

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

Semce Request: Kg708126 
Date Collected: 10/31/97 - 
Date Received: 11/3/97 

J a t e  Extracted: 11/4/97 

- 
Base Neutral/Acid Semivolatile Organic Compound 

We 
rn 
EPA 3550AJSIM 

Analyte 

Phenol 
2Chlorophmol 
2-Nitrophenol 
2.4-Dimethylphenol 
2.4-Dichlomphmol 
Naphthalene 
4-Chlorc-3-methylphenol 
2.4.6-TncNorophenol 
Accnaphthylcnc 
Dimcthyl Phlhalare 
Acrnaphthene 
23-Ditrophcnol 
4-Nivophenol 
Fluorme 
Diclhyl Phthalate 
2-Methyl-4.6-dinitrophcnol 
Pmtachlorophenol 
Phcnanlhrene 
A n t h r a ~ e  
Di-n-butyl Phthalate 
Fluoranthene 
4Tme 
Butyl B e q l  Phlhalate 
Bmr(a)anUua~e 
Chrywne 
Bis(2-ethylhcxyl) Phthalale 
Di-n-actyl Phthalale 
Brmo@)fluoranthcnc 
Bazo(k)fluoranthene 
B a W a h v m c  
Inden@ 12.3-cd)pyme 
Dibcm(ab)anthraMe 
Beruo(gb.i)perylrne 

MRL 

so 
50 
40 

200 
100 
20 
50 
30 
20 
10 
10 

300 
I00 
20 
10 

100 
300 
20 
20 
10 
20 
20 
10 
20 
20 
200 
10 
20 
20 
20 
20 
20 
20 

Samplc Name: Sta-4 SU-5 Stn-6 - 
Lab Code: K9708126-004 K9708126-005 K970812&006 

Date Analpd: 11110/97 11110197 11110197 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: MEC AnalyUcal Systems. lnc. - Project: Homeport-Pearl Harbor 
Sample Matrix: S d m m l  

Service Request: K9708126 
Date Collected: 1013 1/97 
Date Received: 11/3/97 

Date Extracted: 11/4/97 

- Base N e u W A c i d  Semivolatile Organic Compound 

- U N ~ S :  
Basis: 
Methods: 

Sample Name. srs-7 Sts-8 S t a 3  

Dry 
EPA 3550NSIM 

Lab Code: K9708126407 K9708126-008 K9708126409 
Date Analyzed: 1 1/10/97 i l l 1  1/97 11/11/97 

' Analyte 

Phenol 
2-Chlorophcnol - 2-Nitrophenol 
2.4-Dunethylphenol 
2.4-D~chlorophenol 
Naphthalene - 4-Chlor~3-meth)lphenol 
2,4,6-Tnchlorophcnol 
Acenaphthylene 
Dunethbl Phlhalate - Accnaphlhene 
2.4-Duutrophenol 
4-Nitrophmol 
Fluorene - D~ethyl Phthalale 
2-Methyl4,&imtrophcnol 
Penrachlorophmol 
Phenanthrene 

5 Anlhrame 
Dl-n-buy1 Phthalate 
Fluoranthme 

- Butyl Benzyl Phthalatc 
Benz(a)anthraccne 
ch rymc  
Bis(24hylhexyl) Phthalatc - Dl-nsctyl Phthalatc 
Benro@)fluoranlhmc 
Bmto(k)flwranthme 
Bcnzo(a)wae - Indmo(l2.3cd)pycnc 
Dlbnz(a,h)anthrame 
Bcnzo(gh~)Wlene 

MRL 

50 
50 
40 
200 
100 
20 
50 
30 
20 
10 
10 

300 
100 
20 
I0 

100 
300 
20 
20 
20 
20 
10 
20 
20 

200 
10 

ND 
ND 
ND 
ND 
ND 
h?) 



COLUMBIA ANALYTICAL SERVICES, M C .  

AnalyTical Repon 

Client: MEC AnalWd Systems, Inc. 
Project: Horncpor(-Pearl Harbor 
Sample Matrix: S c h e n t  

Service Request: K9708126 
Date Collected: 10/31/97 
Date Received: 1113197 

- 
Date Extracted: 11/4/91 

Base N e u M A c i d  Semivolatile Organic Compound - 

Units: 
Basis- 
Mehods: 

Dry 
EPA 3550tVSDvI 

Analyte 

Phenol 
2Chlorophenol 
2-Nitrophenol 
2.4-Dimethylphenol 
2.4-Dichlorophmol 
Naphthalene 
4Chloro-3-methylphenol 
2.4.6-Tnchlorophenol 
Accnaphthylene 
Drmethvl Phthalale 
Afcnaphthcnc 
2.4-Dinitrophcnol 
4-Nitrophenol 
Fluorme 
Diethyl Phthalate 
2-Methyl4.6-duutophenol 
Pcntach.lomphaol 
Phenanlhrme 

Sample Name: Sta-10 Reference 
i ~ b  Code: K9708126410 K9708126-011 

Date Analyzed I I l l  1197 11/7/97 



APPENDIX A 

LABORATORY QMQC RESULTS 



Client: MEC Analyl~cal Systems, h c  
Pr9,iect: Homepon-Pearl Harbor 
Sample Matrix: Sedrmcnt 

COLUMBIA ANALYTICAL SERVICES, INC. 

Prep Method: NONE 
Analysis Method: 1603M 
Test Notes: 

Samplc Name 

Sta-I-2-B 

Duplicate Summary 

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

Total Sollds 

Units: PERCENT 
Bass: NA - 

Duplicate Relative 

Date Sample Sample Percent Result 
Lab Code Anahzed Result Result Average Difference Notes 

Approved Bv: Date: 
XD.<ylO2l'C7. / 



- COLUMBIA ANALYTICAL SERVICES. INC 

- 
Client: MEC Analytical Systems, Inc. 
Project: Homepon-Pearl Harbor - Sample Matrix: Sdment 

Duplicate Summa? 
Sullide, Dissolved 

EPA Method 376.2 Modified 
Units: mgKg (ppm) 
Dr). Weight Basis 

Sample Name - 

Service Request: K9708 126 
Date Collected: 1013 1/97 
Date Received: 1 1/3/97 

Date Extracted: N A  
Date Analwd: 13/5/97 

Duplicate Relative 
Sample Sample Percent 

Lab Code MRL Result Result Average Difference 



COLUMBIA ANALYTICAL SERVICES, LNC. - 

Client: MEC Analy7ical Systems. Inc 
Project: Homeport-Par1 Harbor 
Sample Matrix: Sediment 

Sample Name 

Sta-1-2-B 

- 
Service Request: K9708126 

Date Collected: 1013 1/97 
Date Received: 11/3/97 - 

Date Extracted: NA 

Date Analyzed: 11/5/97 

Matrix Sp~ke Summan 
Sulfide. D~ssolved 

EPA Method 376 2 Modified - 
Unm mgKg (ppm) 

D g  Weight Basls 
CAS - Percent 

Spiked Recoven 
Spike Sample Sample Percent Acceptance 

Lab Code MRL Level Result Result Recover? Limits - 

Approved By 



- COLUMBIA ANALYTICAL SERVICES. INC. 

.I 

Client: MEC Analyncal Systems. Inc 
Project: Homepon-Pearl Harbor - LCS Matrix: Sediment 

Laboralon Control Sample Summaq 
Sulfide. Drssolved 

EPA Method 376.2 Modrfied 
Unrts mgL (ppm) 

Analj-te 
I 

Sulfide, Dissolved 

TNC 
Value 

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

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

CAS 
Percent 

Recovery 
Percent Acceptance 

Result Recovery Limits 



Client: MEC Analylml Systems, Inc 
Project: Homepon-Pearl Harbor 
Sample Matrix: Sediment 

COLUMBIA ANALYTICAL SERVICES, LNC. - 
QAlQC Repon 

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

Analyte 

Antimony 
Arsenic 
Be~ l l ium 
Cadmium 
Chromium 
Copper 
Lead 

. Mercuy 
Nlckel 
Selenium 
Silver 
Thallium 
Zinc 

EPA 
Method 

200.8 
200.8 
200.8 
200.8 
200.8 
200.8 
200.8 
747IA 
200.8 
200.8 
200.8 
200.8 
200.8 

Duplicate Summaq 
Total Metals 

Units: mgKg @pm) 
Dv Weight Basis 

MRL 
Sample 
Result 

0 09 
3.9 

0.14 
0.07 
31.5 
10.1 
67.6 
1.87 
23.9 
ND 
0.13 
0.04 
165 

Duplicate 
Sample 
Result 

Service Request: K9708 126 
Date Collected: 10/3 1/97 
Date Received: 11/3/97 - 

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

Duplicate analysis was performed on Sample Sla-I-2-B: Lab Code K9708126-00 1 
&v;l,,Je ;idis, -~T;d~M. 

Average 

(1. I0 
4.0 

0 14 
0 0s 
5 2 . 2  
10.4 
62.4 
2.10 
21.5 
ND 
0.13 
0.04 
138 

Relative 
Percent 

d 

Difference 

Approved B> 
/ 

- 
DW1SEPJIO2ISI  

OXIXICPGII DVP llilW7 P y r  h o  



- COLUMBIA ANALYTICAL SERVICES, INC. 

Client: MEC Anal>.tical Systems, Inc 
Project: Homeport-Pearl Harbor - Sample Matrix: Sediment 

Mauix Spike Summar?. 
Total Metals 

Units: rnmg (ppm) 
D n  Weight Basis 

Sample Name Sta-10 
Lab Code K9708126-010 

.4nrrrnony 
Arsenlc 
Ber).llium 
Cadmium 
Cluonuum 
Copper 
Lead 
Mercun(M) 
N~ckel 
Selenium 
Silver 
Thallium 
Zinc 

Spike 
Level 

36 
14 

3.6 
3 6  
14 
18 
72 

0.07 
36 
7.2 
3.6 
7.2 
72 

Sample 
Result 

009 
3.9 

0.14 
.O 07 
31.5 
10.1 
67.6 
1.87 
23.9 
ND 
0.13 
0 04 
165 

Spiked 
Sample 
Result 

7.97 
16.9 
3.46 
3.17 
45.8 
27.3 
120 

2.42 
57.8 

7 
2.83 
7.55 
139 

Service Request: K9708126 
Date Collected: 10131197 
Date Received: 11/3/97 

Date Extracted: 11/5/97 
Date Ana l~zed :  1117197 

Percent 
Recover?. 

_72(A) 
93 
92 
86 
102 
96 
73 
NA 
94 
Y 7 
75 
101 

NA 

Not Applicable: see case narrative. 
Ourside acceptance limits; see c a ~  narrative. 
Macrix Spike analysis was performed on Sample Sta-1-2-8; Lab Code K970S 126-001 

- Approved By Date 

CAS 
Percent 

Recover?. 
Acceptance 

Limits 

30-130 
60-130 
60-130 
60-130 
60-130 
60- 130 
60- 130 
6fi-I30 
60- 130 
60- 130 
60- 130 
60- 130 

60- 1 ;0 



Client: 
Pro.iect: 
LCS Matrix: 

Source: 

Analyte 

Antimony 
,Arsenic 
Beryllium 
Cadmium 
CIuomium 
Copper 
Lead 
Mcrcun 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

COLUMBIA ANALYTICAL SERVICES, INC. - 

MEC Analytical Systems. Inc 
Homeport-Purl Harbor 
Sediment 

Laboratow Control Sample Summaq 
Total Metals 

Uniu: mgKg wpm) 

- 
Service Request: K9708126 

Date Collected: NA 
Date Received: NA - 
Date Analyzed: 11/7/97 

ERA Pnonn, Pollumt/CLP Inorganic Soils 

EPA 
Method 

200.8 
200 8 
2008 
200.8 
200.8 
200.8 
200.8 
7471A 
200.8 
200.8 
200.8 
200.8 
200.8 

Result 
Cnntrol 
Limits 

Approved By: Date: 
LCSEPNlOZlPI 

O(II6ICPOII .EVA>- 11110W ).rr NO 

I 0 0 0 4 2  



- 
COLUMBIA ANALYTICAL SERVICES, LNC. 

- 
Client: MEC Analy~ical Systems. Inc. Senice Request: K970S 126 
Project: Homeponing - Pearl Harbor Date Collected: 1013 1/97 
Sample Matrix: Sediment Date Received: llij197 - 

Date TCLP Periorrned: 11/1/97 
Date Extracted: 11/5/97 
Date Analyzed: 11/6/97 - 

Matrix Spike Summaty 
Toxicity characteristic Leaching Procedure (TCLP) - EPA Method l j l 1 

Metals 
Units: m g L  (ppm) in TCLP Enract 

Sample Name Sta-I-2-B 
Lab Code K970S126-001 

Antimony 
Arsetuc 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercun 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Spike 
Level 

1 
4 

0 1 
0 I 
0.4 
0.5 

I 

Sample 
Result 

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

Spiked 
Sample 
Result 

0.96 
3 9 

0 10 
010  
0.36 
0.49 
0.92 

0.010 
0.91 
2.1 

0.09 
9.1 
1.12 

Percent 
Recovery* 

96 
9s 
100 
I00 
90 
9s 
92 
I00 
91 
I05 
90 
Y I 

I I? 

Percent recovery information is provided in order to assess the performance ofthe method on t h ~ s  maulz. 

Approved By. d c - -  Date 
r - r .  S W  ,IJI&W Pam "0  

0 0 0 4 3  



Client: 
Project: 
LCS Matrix: 

Source: 

Ant~monv 
A ~ S ~ N C  
Benllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
N~ckel 
Selenium 
Sllver 
Thallium 
Zinc 

COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Repon 

MEC Anal.wcal Systems. Inc. 
Homepotting - P w l  Harbor 
Water 

Inorganic Ventures ICV 

EP A 
Method 

Laboratory Control Sample Summary 
Total Metals 

Units: m a  @pm) In TCLP Extract 

True 
Value Result 

2.6 
2.4 

0.123 
1.22 
0 504 
0 616 
2.48 

001 1 
1.26 
2.4 

0.584 
7.4 
1.19 

Senvice Request: K970S126 
Date Collected: NA 
Date Received: NA 
Date Anal-ad:  11/6/97 

Percent 
Recover? 

1 0-l 
Yh 
98 
98 
101 
9 9 
99 
110 
101 
96 
9; 
99 
95 

Approved By: d L  
L,'LEPUIQIIP.  

Date 11/17!~ 

WII6ICP ICI . L C W  11,10W 

CAS 
Percent 

Recovev 
Acceptance 

Limits 

83-1 15 
85-1 I5 
85-1 15 
85-1 15 
85-1 l j  
85-1 I5 
65-1 15 
85-1 I5 
85-115 
85-115 
85-1 15 
85-115 
85-115 



- COLUMBIA ANALYTICAL SERVICES. INC. 

- 
Client: MEC AnalyUcal Svstems, Inc. 
Project: Homepon-Pearl Harbor - Sample Matrix: Sediment 

Matrix SpikdDuplicate Matrix Spike Summary 
Petroleum Hydrocarbons 
EPA Methods 907 114 18.1 
Units: mgKg @pm) 
Dry Weight Basis 

Semce Request: K9708126 
Date Collected: 10131197 
Date Received: 1113197 

Date Extracted: 11110197 
Date Analpd:  1111 1197 

- 
Sample Name: Sta-7 
Lab Code: K9708126-007DMS 

P e r c e n t  R e c o v e r y  - 
CAS Relative 

Spike Level Sample Spike Result Acceptance Percent 
Analyte MS DMS Xer-!! M S  DMS .tS DMS Limits Difference - 
Oil 1400 1500 21 1310 1380 92 91 59-125 2 

- Approved By Date: r r),r k~ 
DM?IW10194 

WWHC CRJ . DMIZ I V I ~  8804 5 



COLUMBIA ANALYTICAL SERVICES, h'C. 

QMQC Report 

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

Laboratory Control Sample Summary 
Petroleum Hydrocarbons 

EPA Methods 9071l418.1 
UNts: mgKg @pm) 

Semce  Request: K9708126 
Datc Collected: NA 
Date Received: NA - 

Date Extracted: 11110/97 
Date Analyzed: 11/11/97 

Analyte 

Oil 

True 
Value 

C AS 
Percent 

Recovery c. 

Percent Acceptance 
Result Recovery Limits 

d 

766 96 72-111 



Client: 
Project: 
Sample Matrix: 

Prep Method: 
Analvtis Method: 

Sample Name 

Sta- I-2-B 
Sla-I-2-T 
Sla.3 
Sta4 
Sla-5 
Sta-6 
Sla-7 
Sla-8 
Sta-9 
Sta-lo 
Reference 
Method Blanli 
Sta-7 
Sta-7 
Lab Conuol Sample 

COLUMBIA ANALYTICAL SERVICES. mc. 

QAIQC Report 

MEC Anal)2ical Systems, Inc. 
Homepon-Pearl Harbor 
Sediment 

EPA 3550A 

8080 

Semce Request: K9708126 
Date Collected: 10131197 
Date Received: 1113197 

Date Extracted: 11/4/97 
Date Analyzed: l l f i  - 11/9/97 

Surrogate Recovery Summary 
Organochlorine Pesticides and Polychlorina~ed Biphenyls 

Units: Percenl 
Basis: Dr). 

Test P e r c e n t  R e c o v e r y  
Lab Code Notes Tetrachloro-m-xylene Decachlorobiphenyl 

CAS Acceptance Limits: 20-107 

Approved By: I K g  Dale: 



COLUMBIA ANALYTICAL SERVICES. INC. 

Client: MEC fi-dpical Systems, Inc 
Project: Home: ,. i-Pearl Harbor 
Sample Matrix: Sedmcnt 

Matrix SpikJDuplicate Matrix Spike Summary 
O r p o c N o h e  Pesticides and Polychlorinated Biphenyls 

Sample Name. Sta-7 
L ah Code. K9708 126-007MS K9708126-007DMS 
Tesl Notes: 

Prep 
Method 

EPA 3550A 
•’PA 355OA 
EPA 3550A 
EPA 35SOA 
EPA 3550A 
EPA 3550A 

Analysis 
Method 

Spike Level 

MRL MS DhS 
Sample 
Result 

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

Date Extracted: 11/4/97 d 

Date Analyzed: 11/8/97 

Unirs: ugKg (ppb) - 
Basis: Dry 

P e r c e n t  R e c o v e r y  c 

CAS Relative 
Spike Result Acceptance Percent Result 
MS DMS MS DMS Lmls Difference Notes -/ 

Appr.'\rd BY 1 POC\ Dare. 
I>Ll.OU0197. 

Wl l6SVCLPI -  DMS IIIIW: 



- COLUMBIA ANALYTICAL SERVICES, INC. 

- 
Client: MEC Analytical Systems, Inc. 
Pro.iect: Homepon-Pearl Harbor - LCS Matrix: Sediment 

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

Date Extracted: 11/4/97 
Date Anal.md: 11/7/97 

- Sample Kame: Lab Control Sample 
Lab Code: KWC9703407-3 -- 
Test Notes: 

gamma-BHC(Lmdane1 - Heptachlor 
A1 h 
D~eldnn - E n h  

4.4'-DDT 

Laboratory Control Sample Summq 
Organochlorine Pesticides and Polychlorinated B~phenyls 

U ~ t s :  u&g (ppb) 
Basis: DIY 

Prep Analysis 
Method Method 

EPA 355OA 8080 
EPA 355OA 8080 
EPA 355OA 8080 
EPA 355OA 8080 
EPA 3550A 8080 

EPA 3550A 8080 

CAS 
Percent 

Recoven 
True Percent Acceptance Result 
Value Result Recoven. Limits Notes 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: MEC Analytical Systems, Inc Service Request: K9708126 
Project: Homepon-Pearl Harbor Date Collected: 10/31/97 

Sample Matrix: Sedunent Date Received: I 1/3/97 
Date Extracted: 11/4/97 
Date Analyzed: I lm97 

Surrogate Recovery Summary 
Butyltins 

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

Sample Name Lab Code 

Sta-I-2-B 
Sta-I-2-T 
Sla-3 
Sta4 
Sta-5 
Sta4 
Sta-7 
Sla-8 

Sta-9 
Sla- lo  
Reference 
Reference 
Refcrencc 
Lab Control Sample 
Method Blank 

Units: PERCENT 
Basis NA 

Test P e r c e n t  R e c o v e r y  
Notes Tn-n-propylun Tri-n-pentyltin 

CAS Acceptance Limits: 

Outside accep~mu limits; see case narrative. 

Approved By. , Date I#!,!L? 
SUIMIIIP, 

O l l b W G i S i  .Sun i l l l M 7  

I 



- COLUMBIA ANALYTICAL SERVICES, INC. 

- 
Client: MEC Analytical Systems, Inc. Service Request: K9708126 
Project: Horncpon-Pearl Harbor Date Collected: 10/31/97 - Samnle Matrix: Sediment Date Received: 11/3/97 

Date Extracted: 1118197 
Date Anal-md: 11/10/97 

- Surrogate  recover^' Summan 
Buqltins 

-- Prep Method: C.A.Krone et a1 

Analvsis Method: TIN-SVG 

- 
Sample Name Lab Code 

Sta-I -2-T K9708126-002R - 
Sm-3 K970S126-003R 
Reference K97OS126-01 IR 
Reference K970S126-011 hIS 

- Reference K9708126-01 IDMS 
Lab Control Sample K971108-SL 
Method B l d  K971108-SB - 

Uniu: PERCENT 
Basis: NA 

Test P e r c e n t  R e c o v e r y  
Nofes Tri-n-propylun Tri-n-pen~ltin 

CAS Acceptance Limits: 



COLUMBJA ANALYTICAL SERVICES. WC. 

Client: MEC Anal)ucal Systems, Inc 
Prn.wt: Hornepofi-Pearl Harbor 
S n  e Matrix: Sedunent 

Malns SpikeiDuplicate Matrix Spike Summa? 
Butylllns 

Sample l ~ j m e -  Reference 
Lab Code K9708126-01 IMS, K9708126-01 IDMS 
Test Notes 

S e m c e  Request: K9708126 
Date Collected: 10/31/97 
Date Received: 11/3/97 

Date Extracted: 11/4/97 
n-.- . - ~ . . - ~ >  , 3 - , f i 7  
va le  rsnarpeo: t h r  ,,Y, 

Units: u& (ppb) - 
Basis: Dry 

P e r c e n t  R e c o v e r y  .- 
CAS Relative 

Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result 
Anal!ze Method Method hIRL MS DMS Result MS DhlS MS DMS L~rmts Difference Notes, 

1 
-. 

Tn-n-but! ltm C A Krone er al TIN-SVG I 13 l j  2: 10 162 69 20-200 I > 
Dl-n-but~ltln CAKroneetal  TIN-SVG 1 I5 13 hD 19 8 146 62 20-200 S I - 
n-Buhlun C A k o n e e t a l  TIN-SVG I 13 13 1 4 3 23 1 2  20-200 29 



- 
Client: 
Project: 

. Sample Matrix: - 

- Sample Name: 
Lab Code: 
Test Notes. 

- 
Analyre 

Tn-n-butyltln - Dl-n-butyllm 

n-Bu~l t in  

C O L W I A  ANALYTICAL SERVICES. INC. 

QNQC Reporl 

MEC Analytical Systems, Inc 
Homeporl-Pearl Harbor 
Sedment 

Service Request: K9708126 
Date Collected: 10/31197 
Date Received: 11/3/97 

Date Extracted: 11/8/97 
Date Analyzed: 11/10197 

hlalnx Spike/Duplicate Maux Spike Summar). 
Butyltms 

Reference 

K9708126-01 IMS, K9708126-01 IDMS 

UnlL5 4% ( P P ~ )  

Basts Dry 

P e r c e n t  R e c o r e r ?  

CAS Relative 
Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result 

Mcthad Method MRL MS DMS Result MS DMS M S  DMS L~rnils Difference Notes 

CAJboneeta!  TNSVG 1 13 13 ND I 5  12 l l 5  92 20-200 22 

C A  Krone et a1 TE-SVC 1 13 13 ND 13 1 1  100 85 20-200 17 

CAKronc eta! TIN-SVC 1 l j 13 ND 0 1 0 04 <I <I 20-200 86 A 



COLUMBIA ANALYTlCAL SERVICES, INC. 

QAIQC Report 

Client: MEC Analytical Systems, Inc. Service Request: K9708126 
Project: Homepon-Pearl Harbor Date Collected: NA 

LCS Matrix: Sediment Date Received: NA 
Date Extracted 11/4/97 
Date Analyzed: I 1/7/97 

Labaraton' Control Sample Summary 

Sample Name: Lab Control Sample 
Lab Code: K971104-SL 
Test Notes: 

Prep Analpis 
Method Method 

Butyltins 

True 
Value 

10 
I0 

! 0 

CAS 
Percent 

Recovery 
Percent Acceptance Result 

Result Recover?. Limits Notes 



COLUMBIA ANALYTICAL SERVICES, WC. 

QNQC Repon 
7 

Client: MEC Analyhl Systems, Inc 
Prqject: Homeport-Pearl Harbor - LCS Matrix: Sedment 

Sample Name: Lab Control Sample 

- Lab Code: K971108-SL 
Tea Notes 

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

Date Extracted: 11/8/97 
Date Analyzed: 11110/97 

Laboratory Control Sample Summary 
Buwltins 

UNIS U& (ppb) 

Basis Dry 

Prep Analysis 
Method Method 

C A Krone el al Tn'l-SVG 
C.A.kone el al TIN-SVG 

C.A.Kmne el al m - S V G  

CAS 
Fercrnt 

Recoven. 
True Percent Acceptance Result 
Value Result Recover?. Limits Notes 

- Approved By: 



COLUMBIA ANALYTICAL SERVICES, INC. .# 

Client: MEC Analylrcal Synrmz. Inc. Service Request: K9708126 - 
Projecr Hornepon-Pearl Harbor Date Collected: 10/31/97 
Samplt , .~trix:  Sedrment Date Received: 11/3/97 

Date Extracted: 1114197 
4 

Date Analyzed: 1 I n  - 11/11/97 
Surrogate Recovery Summary 

Base NeutraVAcid Semivolatile Organic Compound 
Prep Method: EPA 3550A UNS: Percent -- 
Analysis Method: SIM Basis: Dry 

Sample Name 

Sta-I-2-B 
Sla-I -2-T 
Sla-3 
Sla-l 
Sta-5 
SU-6 
Sla-7 
Sla-8 
Sla-9 
Sla-lo 
Reference 
Refcrcnce 
Rcfercnce 
Lab Control Sample 
Method Blank 

2 m  
PHL 
NBZ 
FBP 
TBP 
-PH 

Lab Code 

K9708 126-001 
K9708 126-002 
K9708 126-003 
K9708126-004 
K9708126-005 
K9708126-006 
K9708126-007 
K9708126-008 
K9708126-009 
K9708 1 26-010 
K9708126-011 
K9708126411MS 
K9708 126-0 1 1 DMS 
KWG9703390-3 
KWG9703390-4 

CAS Acceptance Limits: 

Test P e r c e n t  R e c o v e r y  
Notes 2FP PHI. NBZ FBP TBP 

86 91 83 76 104 
81 88 79 80 115 A 

84 86 82 85 117 A 
77 88 78 80 I20 A 
75 8 1 80 73 99 
6 4  63 74 76 108 
65 68 8 1 n 1 1 1  A 
62 58 81 78 105 
5 1 55 64 68 95 
53 73 79 88 126 A 
84 84 80 77 85 
91 91 88 85 99 
74 76 69 69 85 
58 78 82 80 36 
44 69 88 82 15 

C 

TPH 

126 
169 A 
147 A 
159 A 
155 A -- 
147 A 
130 
128 
139 f 

140 
98 

102 , 
90 
96 

104 * 

Outside acceptance limits; see case narrative. 



- 
Client: 
Project: 
Sample Matrix: - 

- Sample Name: 

Lab Code: 
Test Notes 

Phcnol 
i. 2-Chlorophenol 

4Ehlorw3-methylphenol 
Accnaphthene 
, 4-Nitrophenol 

Fyene 

COLUMBIA ANALYTICAL SERVICES. mc. 

MEC Analytical Systems, Inc 
Homepon-Pearl Harbor 
Sedunmt 

Service Request: K9708126 
Date Collected: 1013 1/97 
Date Received: 1 1/3/97 

Date Extracted: 11/4/97 
Date Analjzed: I 117197 

Matnx SpikJDupllcate Matrix Sptke Summaq 
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SECTION I - INTRODUCTION 
Toxicity resting was conducted on manne sediments collected in Pearl Harbor, Hawaii in 

support of the EIS impacts analysis for Aircraft Carrier Homeporting W~thin Pocifrc 

Fleer i Unired Scares Assets. Screening bioassays on bulk sediment were performed in 

accordance with standardized test protocols using the amphipod Grandidierella japonica 

and larvae of the bivalve Crassosrrea 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 

Hxbc:, Hawaii. Referexe sediment .UC co!!ected on Noverr.bcr !, 1997 in Lmakai 

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 bansponed the 
-------A L . - . I I - I - c  rr\r\l.-r r-nt-ininn hlne ire n - r k c  tn noAen3c R;nEc=v 1 ahnratnn, pL&pPL&U aPL,,,,,*.J 11, 'a ,.""I*, *"L,IYYU..~ Y A Y -  .-' y--- .w Vbl-.. .I Y I V  =.., --" ...-.-.; 
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 - ' > - -  .?-, 1 *T 1 1 1 1 , ? - r \  at 4•‹C until test initiation. I ne sampies were raeniu~ru as keference, i -L I ( 1  1 T.L I 1, 

1-28 (IB+2B), 3,4,5,6,7,8,9,  and 10. 
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2.2 ORGANISM PROCUREMENT AND HANDLING 

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 dare, 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 amphlpods 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. 



Pearl Harbor Homeporting Final Report 

2.3 BIOASSAY PROTOCOLS 

Am~hiood Bioassavs 

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 

amphlpod 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 throu_gh a I-mL, cotton-plugged pipene at a rate of approximately one 

bubble per second. Test chambers were randomized and placed in an environmental 

chamber maintained at 15il0C. 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). 
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Bivalve Bioassavs 

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

E 724-89. Survival and development of larvae were evaluated a s  endpoints to determine 

the effect of  suspended-particulate material on bivalve larvae. Testing was conducted in 

20-mL glass scintillation vials maintained at 20=tl0C. 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 resf until complete development is 

observed in a surrogate control vial. The assays were terminated by adding I mL of 

5 percent buffered formalin to each test vial. 

Larval survival and development was determined by transfemng a subsample of the 

preserved larvae onto a Sedgwick-Rafte$ 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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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 instxuments 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. 

Results were calculated using ToxCalc Comprehensive Toxicity Data Analysis and 

Database S o h a r e ,  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 (LC,,) 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 LCSo and the median effect concentration (EC,) were 

calculated for survival and normality data, respectively, for each of the bivalve sites. 

Probit Method was used to calculate the ECS0 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 

Grandidierelta japonicu and Crarsostrea gigus 

Suspended Particulate Phase Analyses 
~ i v a l v e  Survival Bivalve Normality 

LC50 EC50 

.. 
Tkt Site - .. .. 

. - . , .. . ._: . . .~ 
. ~ 

- . 

- 
Control 

Reference 

1-2T 

1-ZB 

3 

4 

5 

6 

7 

8 

9 

10 

- ' SoIjdEhaseAnalyses 
Amphipod Average 

percent Survival 

NA = Not appl~cable 

98 

94 

92 

89 

90 

92 

93 

97 

92 

97 

95 

95 

(percent elutriate) (percent elutriate) 

NA N A 

>I00 >I00 

>I00 >I00 

67 65 

77 73 

77 62 

>I00 >I00 

8 1 71 

70 70 

>I00 >I00 

>I00 >I00 

>I00 >loo 
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Mean arnphipod 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 LC5, value was determined to be 2.4 m g 5  CdCI?. 

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 referexe 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 led 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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9 

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 sire was 97 percent. Statistical analysis indicated no significanl 

difference in survival between the reference and test site. 

Site 7 Survival 

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

difference in survival between the reference and test site. 

Site 8 Survival 

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

difference in survival between the reference and test site. 

Site 9 Survival 

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

difference in survival between the reference and test site. 

Page 9 
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Site 10 Survival 

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

difference in survival between the reference and test site. 

3.2 BIVALVE LARVAE BIOASSAYS 

The average number of larvae contained in the five laboratory control replicates at test 

termination was determined to be 12.2 bivalve larvae per rnL. 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 laboraton. control normality was 93 percent. This average was calculated 

by dividing the total number of normal larvae by the total l m a e  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 averqe 

control normality of 89 percent. The EC,, value was 13.9 p g L  CuCI2 for normality data. 

Reference Survival and Normalitv 

Statistical analyses indicated no significant difference in either survival or normality 

between the lab control and any elutriate treatment. The LC,&C,, values for both 

survival and normality were >lo0 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 LC5,,/EC5, values for both 

survival and normality were > 100 percent elutriate. 

Site 1 -2B Survival and Normalitv 

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 LC,, for survival was 67 percent elutriate and the 

EC,, normality value was 65 percent elutriate. 

Site 3 Survival and Normality 

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

and the 10, 50, and 100 percent elutriate treatments. Further analyses indicated a 

significant difference in normality between the lab control and the 50 and 100 percent 

elutriate treatments. The LC,, for survival was 77 percenr elutriate and the 

EC,, normaliry value was 73 percent elutriate. 

Site 4 Survival and Normalits 

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 LC,, survival value was 77 percent elutriate and the 

EC,, normality value was 62 percent elutriate. 

Site 5 Survival and Normalitv 

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

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

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

LC,&C,, values for both survival and normality were >lo0 percent elutriate. 

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 LCS, survival value was 81 percent elutriate and the ECso normality 

value was 71 percent elutriate. 

Site 7 Survival and Norm- 

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 treatmnts. The LCSo survival value was 70 percent elutriate and the 

EC,o normality value was 70 percent elutriate. 

Site 8 Swival and Normalitv 

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

and any elutriate treatment. A significant difference in normality w a  identified between 

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

LCS,JECSo values for both survival and normality were > 100 percent eluuiate. 

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 Qeatments. The 

LCS&Cso values for both survival and normality were > 100 percent elueiate. 

Site 10 Survival and Normaliw 

Stltistical analyses indicated no significant difference in either survival or normality 

between the lab control and any elutriate treatment. The LCS&Cso values for both 

survival and normality were >I00 percent elutriate. 
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Table 3-2. 18-Day Solid Phase Bioassay with Grandidierella japonica 

'.Test- :;"::,:, '.::'-. -;: .:.:'.,..Nomber . . . . ,..:-,<. +!:>,-~ .. . Number . . Percent Average 
. .  . .;L' ., . . '  . - x . . . : , :  .. 

. ~. i t  : . - % .  -;. :uve Dead Survival Percent Survivr 

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 I7 3 85 
C 19 I 95 
D 20 0 100 
E 20 0 100 94 

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

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

3 A 19 1 95 
B I8  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 
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Table 3-2 (Continued). 10-Day Solid Phase Bioassay witb Grandidierella japonica 

Test , 

' Site '- ,. 

5 

Dead Survival Percent ~ u k i v :  

95 
90 
95 
90 
95 93 

100 
95 
100 
95 
95 97 
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Table 3-3. Bivalve Lznae  Development Results Summary - Reference 

Larvae Normal Larvae Normal 
counted r Percent 

Normal 
Percent 
Survival 

100 

LC50 survival value is >I00 percent clutriatc. 
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Table 3-4. Bivalve Larvae Development Results Summary - Site I-2T 

LCjo survival value is >I00 percent cluviatc 
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Table 3-5. Bivalve Larvae Development Results Summary - Site 1-2B 

Elutriate' Reo Total Number Percent A v e w e  Average 
Concentption 

(percent) 

Laboratory 

Control 

Larvae Normal Larvae 
Counted 

LC50 surwval valuc 1s 67 pcrccnt clutr~atc 

Stat~sttcally s ~ g n ~ f i w t  (pzO 05) 
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Table 3-6. Bivalve Larvae Development Results Summary - Site 3 

Laboratory 

Control 

Total Number Percent Avenge Average 
Percent 
Survival 

LC50 survival value is 77 percent elutriate. 

Statistically s~gnifiunt (psO.05) 

Larvae Normal Larvae Normal Percent 
Normal 

1 16 

126 

109 

137 

125 

I54 

123 

226 

104 

110 

110 

206 

114 

114 

73 

104 

112 

103 

85 

107 

5 1 

28 

14 

30 

23 
:nl eluutatc 

Counted 

106 

119 

107 

120 

l 13 

121 

98 

19; 

9 1 

92 

92 

176 

103 

106 

62 

88 

86 

79 

61 

77 

9 

9 

0 

2 

2 
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Table 3-7. Bivalve Larvae Development Results Summary - Site 4 

Laboratory 

Control 

1 

I0 

50 

100 

- 
:so normaliry valuc 

LC50 survival valuc is 77 percent elutriare. 
Statistically signifiw! !p~O.OS) 
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Table 3-8. Bivalve Larvae Development Results Summary - Site 5 

Elutriate;: .: ., . , . , , . . . :co&=in&ti@ i>>; 
,; w. :..; ; .- . 

rcent) :- 

Laboratory 

Control 

100 

C50 normalq value 

. :Rep..>. . ::.Total . Number -Percent Average 
, . ..J ,. . . , . . . , . Average " .... .. .L.: ,. .I9rGae Normal Larvae - Normal Percent . Percent . . .  .: -. . . Counted Normal Survival 

LC50 survival value is >I00 percent eluviatc 

' Smtinically significant (psO.05) 

Page 20 
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Table 3-9. Bivalve Larvae Development Results Summary - Site 6 

A 

Laboratory B 

Control I C 

Normal Survival 

LC50 surwivai value is 81 pcrccnl cluviatc 

' Sldttnically significant ( ~ 9 . 0 5 )  
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Table 3-10. Bivalve Larvae Development Results Summary - Site 7 

- -- Elntiinte. .. . Rep . .: . .Total ~ . . , . .  - .  . ~ A -;:rage 
&&h&tid;b :. :+. ':!: -J&vPe . . Normal L a h e  . : . . Normal . .Percent - .Percent 
.. - .'Grc'&.$ ;. ' : : ,: : ... : -. . . . ~. Counted . , . .Norhal - Simval  

A 1 16 106 

Laboratory B 126 119 

Control C 109 107 

D 132 120 

E 125 113 

A 117 101 

B 137 l I3 

I C 106 89 

D 1 16 99 

E 73 62 

A 104 91 
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Table 3-11. Bivalve Larvae Development Results Summary - Site 8 

Laboratory 

C o n ~ o l  

50 

100 

- 
C j o  normality v a h  

Rep . . - -,Total Number : . .:Percent ' - Avernge,:.. . . . Average 
.,. ~. 
, . .. -.. . . Lai-vae Normal Larvae . : Normal .. . Percent' : Percent 

Counted 

106 91 

119 94 

107 98 

120 91 

113 90 

77 79 

93 89 

25 69 

77 75 

LC50 survival value is >I00 pcrccnt 
Slatistically significant (pzO.05) 

Normal Sumval 

Page 23 
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Table 3-12. Bivalve Larvae Development Results Summary - Site 9 

Total Number Percent . Average Average 
6 i v a e  NormaJ Larvae Normal 

a 
Percent Percent 

Counted Normal Sunrival 

116 106 91 

126 119 94 

109 107 98 

132 120 91 

125 113 90 93 100 

1 16 99 85 

131 120 92 

110 98 89 

140 130 93 

144 133 92 90 97 

106 94 89 

99 88 89 

126 106 84 

76 64 84 

145 140 97 88 86 

97 70 72 

135 117 87 

133 124 93 

114 99 87 

93 81 87 85' 90 

74 58 78 

3 5 27 77 

1 1  1 86 77 

1 1  1 94 85 

79 66 84 80' 67' 
rcenr elurnate 

LC50 survival value is > I 0 0  percent cluuiatc. 
' Statistically significant (p50.05) 
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Table 3-13. Bivalve Larvae Development Results Summary - Site 10 

Laboratory 

Control 

1 

10 

100 

350 normality valu~ 

Elntriate Rep Total Number Percent Average Average 
Concentr+on -, Larvae 

(pircerit) --- 

rcenl eluuialc 

Normal Larvae Normal Percent Percent 
Normal Survival 



Pearl Harbor Homeporting Final Report - 

- 
SECTION 4 - REFERENCES 

- 
American Society for Testing and Materials (ASTM), 1993. Conducting 10-day Static 

Sediment Toxicity Tests with Marine and Estuarine Arnphipods. ASTM - 
Designation E 1367-92. 

American Society for Testing and Materials (ASTM), 1993. Conducting Static Acute 
Toxicity Test Starting with Embryos of Four Species of Saltwater Bivalve 

Molluscs. ASTM Designation E 724-89. 

Tidepool Scientific Software, 1992-1994. ToxCalc Comprehensive Toxicity Data 

Analysis and Database Software, Version 5.0. 



APPENDIX A 

SAMPLING AND ANALYSIS PLAN 



SAMPUNG AND ANALYSIS PLAN 
PEARL HARBOR SEDIMENTS 

- FOR 

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



1 .I -1 OBJECTIVES OF STUDY 

1.1.2 PROJECT TEAM AND RESPONSlBlUTiES 

RoJect plnnnlag and c d a r t l a D  will be p a f d  by Amy Sbcridan at Bell Collins h i i .  
This I& includu loglr~ics armgcmcntr wiUl Pcarl Harbor Pon Oprations and tho Sign01 
Tows. pmpadon of thir S q U n g  md Analysk Plan (SAP), md wiring up r c s u l ~ ~  for UIC bc. 

1.1.3 SAMPLE SITES - 



2OCompoolU of lower halved (or layax) of two corn obtained adjacent lo BU3 

3 0 V ~ c d  Compo~lID of fore obCpirvd floe fee4 oiTofB2n 
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- 1.2 FIELD SAMPLING PROCEDURES 

12.1 SAMPLE LOCATlONS 

( 8U3: At l a  3 torrs. will-bc ohid. - csh from B2 and B3 within 50 fcet.of rhc 
piu. md a ~hird midway buanur the first two but Xr )  fcct from ihc piu (JCC Figure 
XI. 



If thc vibrncac eocormtm  fwd (c.0.. mbbk pilcc d). ~ b c  !.-aticm will be movcd lo one 
ride. IT dd occurs im ihnx aumpts 2' ono loution. the anrpl2.z IEam Will  l a v e  Lhat nation 
nnd ccatinw on to ramplc o m  locariona. Tha mfuPcd locuion wll be revisiicd onu all othn 
r t ~ t i o a s  arc complctcd, for sampling lo IIIC dcpdcplfi &evJbla. 

1.2.2 FIELD OPERATIONS 

Samples mil be obuincd wing a v i h w c  m t c d  on r barge. The will be rtabiw u 
UK: caring i ~ h a r  by th- or four-point moorin- dcpondtng eumnl ud wind conditions a1 
opcn w a i ~  iiaiian near lbc pier. taro liner m y  be ti& off to lb piu, With mchPrs W hayward 
of d~ b e .  Tbe brgc wlll mohilite of Raininbow Marina within Purl Harbor ad AIM Buy. 

Sampling aaivilics an p l d  foiScplcmbor 5" hwgh 7? inchdhg mobiliulion and 
dnnobiol l .  Due to tbc high -cay  of marine traffic in tho M HllTbQT main cbanncl and 
rdjohring bnu, contad will bc mabtriDcd via &Ilular phone wirh Chief Chritlophrtan of the 
F'arl Harbor Port Opcdrms and Sigbal Towcrfor ship tN6~ -. M t i a r d l y .  nuuinc 
udf~c will be monirnnd on rnarine d o  channcl(8) 16 and S far any rddlliod nms or I 
cmuguuk*. Ihc Imp will fly dny'mrrkerr f o r d s  with d d e d  ~ w s b i i l t y .  (LS: 

coardinatcd with P a  Opmdions. 
. . 

. . 

All open-huhor (ir.. turning bsin lad inna charmel) stations will be rrusd by ~ransponin~ 
the barge to the qptuximatc rution lartiah The bYge will be sonmd by m&ng cr four-point 



- Plac.side swiona will bc aaxsxed by mancuwlng the barge intn p i t i a n  wing tk Whaia and 
sccnring if to fha pier aith mmrinp ha. Addidond l i n s  may k r c q d  M dx ofkhorc side 
of  the barge if eddl!lonal smbiliry h q u i d .  Tbcre additional mooring l k s  will  bc deployed in - the same f&on as the fourpoint mboring dircud  above 

- 1.2.3 SAMPLE COLLECTIONS 

wiu thrn be it- 10 d + , ~  fram k b& d ~ i f r a m c  and ( b ~  WMC -biy 
lifted into a vuliul oricatrtiand dsdovd o m  tk m d t  of h e  b a e .  A m~asurinn will 

The am will be kept in a vmical orlonmion and d o w d  to sit UDU d l s W  rurlw d m ~ n l s  
have rctflcd. Prlor to ml-8 cha byy ih latitude snd loagbdc fu will be u m o t * s d  to 
refled any c h g a  wukhg from position avmglng. 
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S&t COIZ: umpk~ WU d y  bo cornposited if 18 i s  ducrmlrd  ~ h t  d p l c  h v c  b n  
mcounW chuing tbc wtkg praur. If thi~ b Lk use, ximllu s W  will bo w m ~ r s d  
barn mullipk comc Only arru collamd tkm ~irnl lv  .rc.r will be COtBpdlcompwltad (a&. only 
turning bndn cedimaw rill b mmporital t u f d h ,  crc.). Compiting will be p e r f 4  afur 
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- the adheat bas keo dcscribcd. The mrc senions will tc atrude. loto dcmnurnlnued 
sfPinlcrs bowls and mixed Uxmughly using dcconcaminusd rLrlalar U a l  uIrnsb. Ihc s m p l u  
will be diqnoud for chemicai c h w o n .  pbyaicd pmpcnia and bioassuy toting. - 

DaOlltamlnaIlon. 
, . . . 

' ., 

All sampling care linen 4 1  h: tbokghly dumcd prior ro ura =coding to ik following 
prdm: , . .  

. .. 

( Wash with bnuh md Alconox N soap. 
( RtpPe with poubk water. 

( R i m  with dirtilld or deionized wucr. 

Sampk cquipmccll m y  bc kcpf ckm by r*rJpping in u l m i n m  foil pior to u l r  All wm 
dimcat  handling will be done using nihilc or cquidcnt g l o w  to provent cantamination 

.~~ ~~~~ 

k r t o r i e s  and p-ncd nt lpproxirmtely 4' C us& w e  isc. Thc samph will de shipped u 
Ihe conclusion of field runpling. SpcdSE pmmdumr nre M follo~s: 



12.4 RELD QNQC PROCEDURES 

- .  
I .3 DATA ANALYSIS AND REPORflNG 

. . 
1.3.1 ANALYSES 

Blwsam Tm blorrvy ~ c n i n g  -IS will be pcrfonncd for each of thc IM cnmporitb core 
rampks and one rsfusoa dinxnt  .;lmplc. A d i d  p h a ~  test using mphirpals and a 
liqnidhorpmdcd ph%sc t a t  using bi& lane will bc corrdaacd. Poctntlal ccdimcnt toxicity 
will be dcbrrni~cd by monitoring rpech  ~ m v d .  
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- d m c n t s .  Physid annlr~es of tk &dgc materid will include grain size. blnl orgrnic carhn 
flOC), md ~ o u l  nolids. 

( f i n  size ~ J y d s  will &tennine percentagu of Lhe g ~ ~ ~ c n l  sirr sl- tha~ maLe up fflc 
scdka~l (gravcl. sad. silt. ~d day). Gtavcl and nand rraiorn will bc s q a i a ~ c d  using 
rimed rievca: silt nnd clay fnclfau MU bc scparalcd ullng rhc pvimtrriclplpetr method 
(Plumb 1981). Thc frcq-y dirtribmion of thc size ran* (rrpncd in millirnaau) of the 
s c d i m a ~ ~  will ha prucnred in ibc ~eporr. 

( TOC. made up of volatile and nonvolatile organic compounds, wlll be dcmmbai by EPA 
Mahod 9060. Wimcn~u will be mtd with hydmchloric or utlfrrrjc vcid to m o v e  tho 
inorganic carbon (cuhouata ud bitxbnatcr) prior to TOC andpis (Plumh. 1981). Total 
solids will also bc meghud and uscd to ccmvcrt conanbations of the chemical puamcrcn 
fmm a wel-woighl 10 a dry-weight hiis. 

Analytical mcmods will be iiPA Molbods rrcommeadcd by tbc U.S. EPNACOE (GncoBooki 
1991) and shown on Table I .  Orgrnic tin analysis wlll urc merhodology -bed in b n c  ct 
id.. 1988. Pomvr*ar will be analyzed for ammonia and sulIlda using l l l ~ l d a d  water 
quolily and ion ~ckccive clectrodrt (Orion SA-720). Prmdurol blonkr. rca;:at blnnls. 
w d  slandud refaa~co mrlaidc will bc analyzed, Yrd mulL* will bo incoiporjrad into a 
dircuxsion of the malflcll q ~ l i v  &mec mi control pnramum. 
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Expcn'rncnlc will be conducred in I-liter dm6 leR c h n m h  coolaining a singk 2- lapr  of 
I@, ~ ~ f w m c c  or m~vl marrid. 'hedying waw will k rtncared twy m h a  day. Inilia1 
sucking dmrltias will be 20 amphipodc In uch replicdte. k r a t i o n  orill bc provided through 
81%~ or plhc pipuca. wirh urc t a b  to avoid &lurbing tho rcdlmnt Wucr qunlity 
mmrcmcnls will be taken in ~ n o ' ~ l i c a t c  ftum each fast aeatmcnl dtily and will indndc pH, 
diniv. taqcmturc llnd dimlved oxygen Ammonia 4 1 1  k mcaaucd at ihe 6IM and finish of 
the lest for each adimcDt typc. All imtnumnu used will bo u l i b n k d  td 1 0 4  duly. Ahcr 10 
&yx. tho animvlr wlll bo fatefully rhvcd han tbs sedinan(r md cuunlsd. 

1.3.1.3 Proadureu: Suspended-Particulate Phase 

Sprpcnded-partiwlak p b  (SPP) bioasuy b t s  wlll be d to cuthate potonlid im- of 
ocun dirpasal on otpnims Uvhg lo rbo wuer columo. Thc SPP ccst will be pczformsJ 
acmniing lo b e  Green Book (spA/CO& 1991) using r 4:l dfludon of mawuer lo iesl sedimcnf. 
Tbc w l w  to bc lctred it thc blv l ln  larvx ( o i h  Mytiliu cd~rlis ar Crmsonma SF). TbC 
bivdvo lawa Da will he run on rho tur rcdimant elulrlug u concentrations of 0.1. lo. 50 and 
100 pcrccn~ The lest (ASTM, 1992) wlll bc run for 48 hours. or longer if nurwary, for Lbc 
dcxlopururt 9f Uls bivdvr: I m  ta rho "Dbipgc* stage. 

Tho A m  method rcquirw: s test critaion of 7'0 p c m t  rurvivd nf nomully developed D- 
hinge larvae in the control tmtrncnt. At the MninsCion of the . M y ,  p i n t  mimate stausud 
rcchniquu (cg.. LCSO. EC50. IC%) will ha u d  to analp. tho nmlts. . 
A draft of Mwsay tenting results will be pmviQd by Ogdcn E n v i m m  ud Encrgy 
S d o u .  Tht @will includc; dl mw dam &AS, e tibulu sum- of rrrulu for IS& w 
performed, a methods and materials ~ ~ t i o a .  iocluding a Mrnrivc of ibc testing pamndcrs and 
any d i f f i cu lk  encountd a d  a QMQC d o n  dtscribing 111 quallty mnuol prmrmsrcrr and 
d u .  

A dnR report of cha~airty Mcrlysh will bs nubmillad by Columbia Analyticid Scrvicc\. 
This =port wlll include; nw dnk thaw.  i tabular summoly ofmul1r f a  oacb malyzis. m c l h d  
.ad &kds (including a nur,tive of -) d a QNQC =tion. 

1-32 LABORATORY QAlQC PROCEDURES 

Quality rrtunmce prdurrr  to b o d  for d i t  t&g uc umiirccot wkh nxrbods 
dcscrlkd lo the G m  Buuk (EPAKOK 1991). All rrmplcs will k trrlrcd urlng chuinof- 
~11)iody shcas u l d  runple reccip log% Snmple nrarnge dtim mad holding lime* will k 
dhued 1 0  rtrifuy. 



1.3.2.1 QAMC for Bioassays 

Tbc quality assurance ohJ&iwr for toxiciry wring arc 1- derailed in U.S. EPA C1985a. 
198%) nnd thc G r u n  Book (ePMCO& IWl). T h e  objutivcc for amuracy and prickion 
involvc dl arpods of rbc ltnlng pmccrr, including: ( I )  watu and ndmant a m p l i u g  and 
handling: (2) sourcc and condilkm of uyi o r p l m ~ ( 3 )  condition of equipmart; (4) rcsr 
conditions: (5) instTomont calibrdon; (6) use of mkrcncc l 0 ~ 1 ~ 1 s :  0) reed keeping; and (0) 
&tn cvaluatlon. Thc mcrbodc cmployod in the roxicii testing program am dciailcd in Og&n% 
Labomtory Stwdiud Opradng M u m  (SOPI) md t a t  pmtocoLb Thcsc Soh ham 
been audited and approved by an in&pcndcnt, EPA rcmrnmcadcd labomlory and placed in Ur 
Q A  files, us well aa in laboratory fh All O&n lahordtory daff maiva regular dacummtcd 
u;rining in Soh and te.\t methods .... 

A r d ~ ~ f l l ~ e  loxican1 will bc lcatai on cach tcs( organism during Lhc last puiud to alablish the 
validity or the toxkity d a k  For th&i rpscics with subrtami~ r e f ~ ~ c c  toxicmt &a available. 
the K S O  and ECSO rhould MI within two smdard dcviltim of the lnhomory m a n .  Warm 
quality mu~urcmtnls will bc monilared to cnvlrc they fall wirhin @bed l i m i ~  and 
d v c  actious (EPA r&oruolcn&d) will be taken if osczslry.  All l imir~ ertabl irM for &is 
program m a t  or c x d  tbo& mxmmcadcd by EPA. 

If my  aspen of a l g l  dcviatcx f m n  pxocol. Ihe rest will be evduatcd to dcccrrrtine whe~hcr it is 
valid aaading lo Lho regulatory ag- to which i t  will be ~ubrnittcd. If it is dcnrmtncd to be 
invalid. the cUant will bo notified if necwary. and k kst will k rcpcatcd. 

Dda h d y d s ,  V.Hdolloa and Reporllng. All rote and chronic toxk~ty ~csts  an pufonncd 
according to p m t ~ l s  and canditiohc libtcd ia Ogdcnb t a t  pratocals. Raw dab and' study 
=or& uc chcdd lo ensure h t  &N t a t  conditiairs arc within rpfcifimtions cited in tk 
SOPS. Mnjor deviations from protocol m u  bc qprovaJ by botb thC c l m t  and ihc qunli~y 
control mmngtr. U n h m  cinamxranac ( h a  may f i a t  the inbgrity of !he riudy are 
rcponsd wiIh thc resulk Thc cbtl, cmalyuis and nqmR am also reviewtd fnr e u r u y  by Lhc 
Quality Control Manager. 

In-.l Quality Cootrd ~pdcok'~ualiry control saff perfm periodic audifs to cnrurc that 
t u t  condidonc. &u colkclion nnd wt pmfeduns uc condrrUd wcording to O m  Book and 
Ogden prorocolr. Animal nnd rnaintcoancc log books an urcd to m o d  rhc ~ u r c c  md 
M t h  of orgaoirmp. Rcfcrroce toxicant tern act as an intend check on mg~inlcrn hulth and 
pfonnana .  
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Stock stnndard r .'Ions am r l N d  in ar least hvo W p C t l C  COnIainer& so tbaI o frcsh sundad 
solution is availab.. In a c  rhc stock ct~dlrnl c u r  , f l y  in usc bcconws contrmiand. Working 
rtmbardr which am in frcqucni &tact with dc;..des. pipuitr, ctc.. arc kept in q n n c c  - 
working boolcs to durc  chanou &contamination of stock MmdanL. 

M u m  Uaed IO Asses Data Rckioa, ~~, mad CompWnma Tbc ptocision of - 
Lhc dm 1dcurr  LC50 de~umlnaiom will bc ~IWWI! by dCdaing th 95 
conMmec intuvds. Tbt computu progam d to m a I p  thc data L designed in such a way 
lhrl regardless of tk data chcferi&s. it will calclrlarc M LC50 and comkponding - 
conildare inkmrlr a~ lo~lg as sufficient d i t y  is obruved Accuracy cannor k &ermined 
as a m a  v l h r  but ratbermurt ba &lumiDed ~ ln f ivc  lo a nfacrrcc v d ~ e  Or L h  lrubrtancq being 
mciuuzcd. - 
Tllo procision of all ?he i n l l y t i d  innnunenrc (DO mew. pH m a r .  balmas. uc.) ia assumed lo 
be chrt otipulmcd by Lhc rnanufndunr. TIC accuracy of drc mcasurrmenlz is d thmugb - 
daily calibration. &. 

1 . 3 2  QAIQC for Chedcal Analyses 

-. Par ~ X S  chmid analysis. the praccdurcs induda dncumcntrdiw of Uw follmving 
uitaia for csch sample matrix t y p :  andyrical rcpmbdbility, analytical dernFirm limiu, 
m v c r ] .  of in siru &P nnd organics, end chain of ~ P t o d y  d m ~ ~ i o n .  

The qurlity ~ s u r u ~ a  objcstivu; for chemical ~ d p i s  coaduc~ul by Col~xmbia hnalylical 
Scia~er  (CAS) am dcrribnd in their~lnbomay QA manual. Tbcsc objcctlvn fclr acnv~cy rsd 
prociaion fnvl>lvc dl u s p z f n  of QK testing pnxar. including: 

( Proctdurcr to awrc data accrmcy and comp1etuw.s 



MEC will pmvidc a dnfi repon, which 4 1 1  includc fLld wnpling raruln and bioassay and 
ckmistry rrsu1t.s. The Fiild Saarpliry + will include core bgr, photographc IUHJ 
rkzaiptiow of all COIX aomplrs. Mahods and rmtcrialr used during the samplia& locdars of 
d l  sample sUtlons in d c p x  latirudo and longit& using dilfmn1i-d GPS Ducrlpioo or 
any davfdws  mads fmm thc sunpling plan. 
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Appendix Table B-1. 10-Day Solid Pl~ase Bioassay with Grartrli(1ierelln jnpot t ic~ 

CONTROL 

Temperature , Dissolved 0 2  pH Salinity il 
(units) ( P P ~ )  

Initial Final Initial Final 

7.69 
7.87 
7.89 
7.94 
7.94 
7.98 
8.01 
7.88 
7.93 
7.69 

30 
29 
30 
29 
28 
30 
30 
3 1 
30 
30 

8.02 

7.98 

8.01 

7.81 

7.88 

29 

29 

30 

3 1 

30 



Appendix Table B-2. 10-Day Solid Phase nioassny with Grnri(l~~Iierellnrjnpo~tica 

r-- Reference 

Day Temnerature '.Dibolked 0 2  PEI Salinity NH3 
(units) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

'Satnplc was tneostlrcc 

Initial 

I using an i 

Final Initial Final Initial Final Initial Final 
== 



Appendix Table B-3. 10-Day Solid Phase Bioassay with Grmrrlidierelln jnponicn 

u - I I I 
'Snl~iple was mcasuted l~ r ing  an io111 clcclrodc in place of  lllc spcc!ropl~oto~~ictcr. 

Initial Final 

8.01 
7.97 
7.89 8.10 
8.04 
7.94 8.04 
8.04 

8.01 8.07 
7.92 
7 93 7.87 
7 ,83  

7.98 

Initial 

30 
29 
30 
30 
28 

3 1 
3 0 
3 1 
30 
3 1 

Final 

0.904' --I-- 



Appendix Table B-4. 10-Day Solid Phase Bioassay with Gr~~irlirlierellnjnporlica 

Initial 
-- 

30 
29 
30 
29 
28 
3 1 
30 
30 
30 
3 0 

Final 

29 

29 

3 1 

3 1 

30 



Appendix Table B-5. 10-Day Solid Phase 13ioassay with Crnrtdirlierelln jnponicn 

I Site 3 

Day Temperature Dissolved 0 2  Salinity 

Initial 

16.0 
14.6 
14.8 
14.6 
14.8 
14.9 
16.2 
14.9 
14.9 
14.5 

Final Initial ' Final Initial Final 

29 

20  

3 1 

3 1 

3 1 

Final Initial 

8.27 

8 .  I8 

8.19 

7.05 

8.04 

30 
29 
30 

29 
28 
3 1 
3 0 

3 1 
3 0 
30 



Appendix Table 13-6. 10-Day Solid Phase ihnssny with Crmdidierelln jrrpotticn 

Site 4 

Day Temperature Dissolved 0 2  PH Salinity 

Initial 

16.0 
14.8 
14.8 
14.6 
14.8 
15.0 
16.2 
15.0 
14.9 
14.5 

Final 

14.4 

15.1 

15.0 

14.5 

15.4 

Initial 

7.3 
8.5 
8.0 
8.3 
8.0 
8.3 
7.4 
8.1 
8.3 
8.6 

Final -- -- 

8.5 

8.1 

8.1 

8.5 

8.7 

-- -- 

Initial 
(units) 

Initial Final Final 

29 

30 

3 1 

3 1 

30 

8.02 
8.22 
7.89 
8.24 
7.94 
8.2 1 
8.01 
8.03 
7.93 
7.94 

8.33 

8.23 

8.22 

7,90 

8.05 



Appendix Tablc B-7. 10-Day Solid Phase Bioassay with Grarrdidierellnjnporticn 

Y Site 5 

Day Temperature Dissolved 0 2  PH Salinity 

Initial 

16.0 
14.7 
14.8 
14.6 
14.8 
14.9 
16.2 
15.0 
14.9 
14.5 

Final - 

14.5 

15.1 

15.0 

14.6 

15.5 

(mgb)' 
Initial Final Initial 

. . 

30 
29 
30 
29 
28 
3 1 
30 
3 1 
30 
30 

(units) 
Initial. Final Final 

7.82 
8.02 
7.89 
8.08 
7.94 
8.07 
8.01 
7.94 
7.93 
7,9 I 

8.12 

8.07 

8.09 

7.89 

8.03 



Appendix Table B-8. 10-Day Solid Phase Bioassay with Crnrrrlidicrelln jnponicn 

Site 6 

Day Temperature Dissolved 0 2  Salinity 

Initial Final Initial Final Initial 
I 

Final Initial Final 

8.23 

8 .18  

8 . 1 8  

7.98 

8.07 

30 
29 
3 0 
20 
28 
3 1 
3 0 

30 
30 
30 

29 

29 

3 1 

30 

30 

3.5  

5.2  



Appendix Table B-9. 10-Day Solid I'Lase Bioassay with Grcrtrrlidierella japotlicrr 

I Site 7 

Temperature 
("'3 

- 

Day Dissolved 0 2  PH Salinily 

Initial 

16.0 
14.8 
14.8 
14.8 
14.8 
15.0 
16.2 
15.1 
14.9 
14.6 

Final 

14.6 

15.1 

15.1 

14.6 

15.4 

Initial 

8.2 
8.5 
8.0 
8.2 
8.0 
8.2 
7.4 
8.0 
8.3 
8 6 

Final 

8.5 

8.0 

8.1 

8.3 

8.6 

Initial 
(units) 

Initial Final - Final 

8.09 
8.21 
7.89 
8.24 
7.94 
8.16 
8.0 1 
8.01 
7.93 
7.96 

8.30 

8.23 

8.17 

7.97 

8.07 



Appendix Table B-10. 10-Day Solid Phase Bioassay with Grandidierelln jnponicn 

Day - . Temperat@:!.' ' 
. , ,  :.,, ,, ' ? ,  . ' . : . . . ,  5 '  

;: , $q,, ,: ..;, . ..:;! 
, ..'. . . , ~ . ,  . . ..;.:., '!,.'.' Initial, ...::.Fi"al:c; 

Site 8 

Final 



Appendix Table B-I I .  10-Day Solid Phase Bioassay with Grrrrlrlidierellrr jnponicn 

Site 9 

Day Temperature Dissolved 0 2  PH Salinity NH3 
("(3 ( n i g h )  (units) ( P P ~ )  ( m m  

Initial Final Initial Final Initial Final Initial Final 

30 
29 
30 
29 
28 
3 1 
30 
3 0 
3 0 
3 0 

8.10 
.7.97 
7.89 
8.05 
7.94 

8.05 
8.01 
7.98 

7.93 
7.93 

8.5 

8.1 

8.1 

8.4 

8.6 

29  

29 

30 

30 

30 

8.09 

8.06 

8.07 

7.89 

8.01 

7.8 
8.4 
8.0 

8.3 
8.0 
8.2 
7.4 
8.1 
8.3 
8.6 

2.2 

1.5 

14.5 

15.2 

15.1 

14.5 

15.5 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

16.0 
14.9 

14.8 
14.8 
14.8 
15.1 
16.2 
15.1 
14.9 
14.6 



Appendix Table B-12. 10-Day Solid Pl~ase Bioassay with Grundidierclln jnporricn 

Site 10 
- - 

Day Temperature Dissolved 0 2  Salinity ~ l i 3  

Initial Final 

14.7 

15.1 

15.1 

14.5 

15.5 

Initial 

8.1 
8.5 
8.0 
8.3 
8.0 
8.2 
7.4 
8.2 
8.3 
8.7 

Final Initial Final Initial Final 

29 

29 

30 

30 

30 

1.3 

2.7 

1 4 1 





Appendix Table B-13. Bivalve Larvae Water Qitnlity 

Pearl Harbor Ilon~eporting Project 

Reference 

I-ZT 

7.95 7.76 7.84 7.63 

8.28 8.00 8.01 7.79 

8.1 6.4 6.7 6.5 

5.9 6.4 6.9 6.5 

33 33 35  35 

33 33 34 34 

20.3 20.3 20.4 2 0 6  

20.3 20.4 20.4 20.4 

0.9 0.0 
- 

4.9 4.9 







- Amphipod 10day Survival Bioassay-Proportion Alive 
Start Date: 1114197 Test ID: 9711-023 Sample ID: MEC-Homeporting Pearl Harbor 
End Date: 11/14/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SEO-Marine Sediments 
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidlerella japon~ca - Comments: Site: 1 -2T 

Conc- I 2 3 4 5 
REF-Control 0.9000 0.8500 0.9500 1.0000 1.0000 

% 

1-2T 0.9000 0,9000 0.8500 0.9500 1.0000 

-2 
Transform: Unfransformed 1-Tailed 

Conc- Mean N-Mean Mean Min Max CV.h N t S b t  Critical MSD 
REF-Control 0.9400 1.0000 0.9400 0.8500 1.0000 6.935 5 

- 
Auxiliary Tests Statistic Critical Skew Kurt 
Shapim-WlUs Test indicates normal distribution (p > 0.01) 0.95286 0.781 -0.1299 -1.1925 - F-Test indicates equal variances (p = 0.80) 1.30769 23.1539 
Hypothesis Test (1-tail. 0.05) 
Homoscedastic t Test indicates no significant differences 

- Dose-Response Plot 

t 
i Page 1 - 
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Amphipod loday Survival BloassayProportion Alive 
Stan Dale' 11/4/97 Test ID. 971 1-024 MEC-H~me~~f l lna Peari Harbor 

- 
Samole ID. 

End Dale: 11/14/97 
Sample Date: 

~ ~ - 
Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica 

Comments: Site: 1-20 " 
Conc- 1 2 3 4 5 

REF-Control 0.9000 0.8500 0.9500 1 .OW0 1 ,0000 
1-28 0.9000 0.8500 0.9000 0.9500 0.8500 

4 

Tnnsform: Untransformed 1-Tailed --- 
Conc- Mean N-Mean Mean Min x CWe N tStat  Critical MSD 

REF-Control 0.9400 1.MXU) 0.9400 0.8500 1.W00 6.935 5 
1-20 0.8900 0.9468 0.8900 0.8500 0.9500 4.700 5 1.443 1.860 0.0022 - 

rC 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapirc-Wlk's Test indicates normal distribution (D > 0.01) 0.89457 0.781 -0.2723 6.8956 
F-~est  indicates equal variances (p = 0.41) 2.42857 23.1539 
Hypothesis Test (1-tail. 0.05) - 
Hornoscedastic t Test indicates no significant differences 

Dose-Response Plot 

Page 1 
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Amphipod 10-day Survival Bioassay-Proportion Alive - 
Start Date: 11/4/97 Test ID: 971 1-025 Sam~le ID: MEC-Homeporting Pearl Harbor 
End Date: 11/14/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SEDMarine Sediments 
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica - Comments: Site: 3 

Conc- 1 2 3 4 5 
REF-Control 0.9000 0.8500 0.9500 1.0000 1.0000 

Site3 0.9500 0.9000 0.9000 0.8500 0.9000 - 

Transform: Untransformed %Tailed 
Conc- Mean N-Mean Mean Min Max C V A  N tStat Critical MSD 

REF-Control 0.9400 1.0000 0.9400 0.8500 1.0000 6.935 5 
Site3 0.9000 0.9574 0.9000 0.8500 0.9500 3.928 5 1.206 1.860 0.0020 

Auxiliary Tesk Statistic Critical Skew Kurt 
Shaoiro-W~lk's Test mdicates normal distribution lo > 0.01) 0.92663 0.781 -0.4137 -0.4456 

Dose-Response Plot 

Page 1 . - 



Amphipod 10day Survival Bioassay-Proportion Alive 
Start Date: 1114197 Test ID: 971 1-026 Sample ID: MEC-Homeporting Pearl Harbor - 
End Date: 11/14/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica 
Comments: Site: 4 - 

Conc- 1 2 3 4 5 
. 

REF-Control 0.9000 0.8500 0.9500 1.0000 1.0000 
Site 4 0.8000 0.9500 0.9500 0.9000 1.0000 

4 

- -- - 

Transform: Untnnsfonned 1 -Tailed - 
Conc- Mean N-Mean Mean Min Max CV% N tStilt Critical MSD 

REF-Control 0.9400 1.0000 0.9400 0.85W 1.0000 6.935 5 

.c 
Auxiliary Tests Statistic Critical Skew Kurt 
ShadmWlKs Test indicates normal distribution (D > 0.01\ 0.92615 0.781 -0.7172 -0.5362 
F-Test indicates equal variances (p = 0.78) 1.35294 23.1539 
Hvaathesis Test H b i l  0~051 - 
Homoscedastic t Test indicates no significant differences 

Dose-Response Plot - 

Page 1 
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Amphipod 1Oday Survival Bioassay-Proportion Alive 
Start Date: 1114197 Test ID: 971 1-027 Sample ID: MEC-Homeporling Pearl Harbor 
End Date: 11114197 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica 
Comments: Site: 5 

Cone- 1 2 3 4 5 
REF-Control 0.9000 0.8500 0.9500 1.0000 1.0000 

Site5 0.9500 0.9000 0.9500 0.9000 0.9500 

Tnnsfonn: Untransformed I-Tailed 
Cone Mean N-Mean Mean Min Max C V .  N S t a t  Critical MSD 

REF-Control 0.9400 1.0000 0.9400 0.8500 1.0000 6.935 5 

Auxiliary Tests Statistic Critical Skew Kurt 
ShapimW~lk's Test indicates normal distribution (p > 0.01) 0.92778 0.781 -0.5171 -0.0876 
F-Test indicates equal variances (p = 0.12) 5.66667 23.1539 
Hypothesis Test (1-hil, 0.05) 
Hornoscedastic t Test indicates no significant differences 

Dose-Response Plot 
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Amphapod lO-day Survival B~oassay-Propomon Ahve 
Start Date 11/4/97 Test ID 971 1-028 Sam~le ID MEC-Homeporhna Pearl Harbor - 
End Date: 11114197 
Sample Date: 

Lab ID: CAOEE-Ogden Bioassay  amble ~ y p e :  SED-M~& ~ediments 
Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica 

Comments: Site: 6 - 
Conc- I 2 3 4 5 

REF-Control 0 9000 0.8500 0.9500 1.0000 1.0000 
Site 6 1.0000 0 9500 1.0000 0.9500 0.9500 - 

Transform: Untransformed I -Tailed - 
Conc- Mean N-Mean Mean Min Max CVX N tatat Critical MSD 

REF-Control 0.9400 1.0000 0.9400 0.8500 1.0000 6.935 5 

- 
Auxilialy Tests Statistic Critical Skew Kurt 
Shaoirc-Vllilk's Test indicates normal distribution (D > 0.011 0.93868 0.781 -0.4375 -0.0876 " 
F-Test indicates equal variances (p = 0.12) 5 66667 23.1539 
Hypothesis Test (1-tail, 0.05) Y 

Hornoscedastic t Test indicates no significant differences 

Dose-Response Plot 

Page 1 
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Amphipod 1Oday Survival Bioassay-Propottion Alive 
Start Date: 11/4/97 Test ID: 971 1-029 Samole ID: MEC-Homeporting Pearl Harbor 
End Date: 11/14/97 
Sample Date: 

Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Protocol: ASTM 93 Tesl Species: GJ-Grandidierella japonica 

Comments: Site. 7 
Conc- 1 2 3 4 5 

REF-Control 0.9000 0.8500 0.9500 1.0000 1.0000 
Site7 0.7500 0.9500 0.9500 1.0000 0.9500 

Transform: Untransformed 1-Tailed 
Conc- Mean N-Mean Mean Min Max C M  N t-Stat Critical MSD 

REF-Control 0.9400 1.0000 0.9400 0.8500 1.0000 6.935 5 
Site7 0.9200 0.9787 0.9200 0.7500 1.0000 10.594 5 0.381 1.860 0.0051 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.85378 0.781 -1.3606 1.34532 
F-Test indicates equal variances (p = 0.46) 2.23529 23.1539 
Hypothesis Test (1-tail, 0.05) 
Homoscedastic t Test indicates no significant differences 

Dose-Response Plot 

- 
Page 1 

- 
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Amphipod 10-day Survival Bioassay-Pmportion Alive - 
Start Date: 1114197 Test ID: 971 1-030 Sample ID: MEC-Homeporting Pead Harbor 
End Date: 1 1114197 Lab ID: CAOEE-Ogden Bloassay Sample Type: SED-Manne Sediments 
Sample Date: Protocol: ASTM 93 Test Species GJ-Grandidierella japonica 
Comments: Site: 8 w 

Conc- 1 2 3 4 5 
REF-Control 0.9000 0.8500 0.9500 1.0000 1 0000 

Site8 1.0000 1.0000 0.9500 0.9000 1.0000 - 

Transform: Untransfoned 1 -Tailed 
Conc- Mean NMean Mean Min Max CV% N t a t a t  Critical MSD 

REF-Control 0.9400 1.0000 0.9400 0.8500 1.0000 6.935 5 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wlk's Test indicates normal distribution (p > 0.01) 0.9093 0.781 -0.5977 -0.9252 
F-Test indicates equal variances (p = 0.48) 2.125 23.1539 - 
Hypothesis Test (1-tail. 0.05) 
Homosadastic t Test indicates no significant d i i r e n a s  

Dose-Respowe Plot 

Page 1 &/I Reviewed by:- 
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- Amphlpad 10-day Survival Bioassay-Propomon Alive 
Start Date 11/4/97 Test ID 9711-031 Samole ID MEC-Homewrbno Pearl Harbor - ~ - ~ - ~ -  ~- - -  ~ - 
End Date: 11/14/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Manne Sediments 
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica - Comments: Site: 9 

Conc- 1 2 3 4 5 
REF-Control 0.9000 0.8500 0.9500 I.MHH) 1.0000 

- S~te 9 0.9500 0.9000 0.9500 0.9500 I oooo 

Transform: Unbdnsformed 1 -Tailed 
Conc- Mean N-Mean Mean Min Max CV./. N tatat Critical MSD 

REF-Control 0.9400 1.0000 0.9400 0.8500 1.0000 6.935 5 
Site 9 0.9MO 1.0106 0.9500 0.9000 1.0000 3.722 5 -0.302 1.860 0.0020 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (P. 0.01) 0.92663 0.781 -0.4137 -0.4456 
F-Test indicates equal variances (p = 0.26) 3.4 23.1539 
Hypothesis Test (l-tail, 0.05) 
Homosdastic t Test indicates no significant differences 

Dose-Response Plot 
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Amphipod 10day Survival Bioassay-Proporbon Ahve - 
Start Date 11/4/97 Test ID 9711-032 Sample ID MEC-Homeport~ng Pearl Harbor 
End Date: 1 1/14/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 93 Test Species: GJ-Gandidierella japonica 
Comments: Site: 10 - 

Conc- 1 2 3 4 5 

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: Untransfoned I-Tailed 

Conc- Mean N-Mean Mean Min Max CV% N ta ta t  Critical MSD 
REF-Control 0.9400 1.0000 0.9400 0.8500 1.COCO 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-WlKs Test indicates normal distribution (p > 0.01) 0.89109 0.781 -0.3043 -1.451 1 
F-Test indicates equal variances (p = 0.62) 1.7 23.1 539 

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

Dose-Response Plot - 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7197 Test ID: 9711-011 Sample ID: MEC-Homeporting Pearl Harbor - 
End Date: 1 119197 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protowl: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: REFERENCE 

Conc- 1 2 3 4 5 
L-Lab Control 1.0000 1.0000 1.0000 1 .0000 1.0000 

1 0.8799 0.9868 1.0000 0.8141 0.9704 
10 0.6414 07237 0.7648 0.6826 0.7401 
50 0.8388 0.5674 1.0000 1.0000 0.7730 

I00 0.8553 0.9704 1.0000 1.0006 1.6000 

Transform: Arcsin Square Root 1-Tailed 
Conc- Mean N-Mean Mean Min Max CV% N tatat  Critical MSD 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 

Auxiliary Toots Statistic Critical Skew Kurt 
ShapimWlk's Test indicates normal distribution (p > 0.01) 0.94123 0.888 -0.5345 1.39375 
Equality of variance cannot be w n f i m d  
HypothetisTett(Ihil.0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnett's Test 100 >I00 0.09386 0.09583 014422 0.01913 7.1E-04 4. 20 

Dose-Response Plot 

1-tail. 0.05 level 
of significance 

- 
Page 1 

- 
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Bivalve Larval Survival and Development Test-Propomon Normal - 
Start Date: 11/7/97 Test ID: 9711411 Sample ID. MEC-Homeporting Pearl Harbor 
End Date: 11/9/97 
Sample Date: 

Lab ID: CAOEE-Ogden Bioassay Sample Type. SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas - ~ 

Comments: Site: REFERENCE - 
Cone- 1 2 3 4 5 

L-Lab Control 0.9138 0.9444 0.9817 0.9091 0.9040 

- 
Transform: Arcsin Square Root I-Tailed 

Conc- Mean N-Mean Mean Min Max CVh N ta ta t  Critical MSD 
L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapim-Mlk's Test indicates normal distribution (pa 0.01) 0.96351 0.888 -0.5392 0.76269 
Baltlett's Test indicates equal variances (p = 0.50) 3.36252 13.2767 - 
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnews Test 3 0 0  =-lo0 0.07796 0.08342 0.00304 0.00795 0.81883 4.20 

Dose-Response Plot - 

1-tail. 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 1 In197 Test ID: 9711-012 Sample ID: MEC-Homeponing 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: 1-25 

Conc- 1 2 3 4 5 
L-Lab Control 1 . W O O  1.0000 1.0000 1.0000 1.0000 

Tnnsfonn: Arcsin Square Root 1 -Tailed 
Conc- Mean NMean Mean Min Max CV% N tatat Critical MSD 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapirc~Wilk's Test indicates nownormal distribution (D <= 0.01) 0.83755 0.888 -1.6205 3.1948 

~~~ ~~ .-.. . . . 
Equalily of variance cannot be mnfirmed 
Hypothesislest (l-tail, 0.05) NOEC LOEC ChV TU MSDU MSDp MSB MSE F-Pmb df 
DunneWs Test 100 >lo0 0.07562 0.07721 0.00979 0.01389 0.59796 4.20 

Dose-Response Plot 

1-tail. 0.05 level 
of significance 
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Bivalve h w a l  Survival and Development Test-Proportion Normal - 
Start Date: 11/7/97 Test ID: 971 1-012 Sample ID: MEC-Homeporting Pearl Harbor 
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay sample Type: SEDMarine sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 1-2T - 

Conc- 1 2 3 4 5 
L-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 0.95d1 0.9214 
50 0.9521 0.9091 0.9339 0.9338 0.9330 

100 0.9091 0.9138 0.8718 0.9223 0.8559 
- 

- 
Transform: Arcsin Square Root 1-Tailed 

Conc- Mean NMean Mean Min x CV% N ta ta t  Critical MSD 
L-Labcontrol 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 

1 0.9366 1 . W  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 . W  0.0921 - 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapirc-Wlk's Test indicates normal distribution (p z 0.01) 0.93425 0.888 0.80593 0.65323 
BarUetrs Test indicates equal variances (p = 0.29) 4.9864 13.2767 - 
HypothesisTest(1hil. 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnetrs Test 100 1100 0.05267 0.05636 0.00621 0.00401 0.2271 4, 20 

Dose-Response Plot 

; 1-tail. 0.05 level 
of significance 
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Bivalve Larval Suw~val and Development Test-Proportion Ahve 
Stall Date 11Ui97 Test ID 9711-013 Sample ID MEC-homeport~ng Pearl Harbor 
End Dale: 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: 1-20 

Conc- I 2 3 4 5 
~ - ~ a b  Control 1 .0000 1 .OW0 1.0000 1.0000 1 ,0000 

1 0.7730 0.8882 0.7813 0.8717 0.6250 
10 0.6003 1.0000 1.0000 0.9868 0.8635 
50 0.6743 0.5674 0.7813 0.5345 0.8799 

100 0.1563 0.2138 0.1151 0.1069 0.1809 

Transform: Arcsin Square Root 1-Tailed Number Total 
Conc- Mean N-Mean Mean Min Max CV% N tStat Critical MSD Resp Number 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 1 61 

Auxiliary Tests Statistic Critical Skew Kurt 

Sha~irpWllk's Test indicates normal disbibution (P > 0.01) 0.94264 0.888 -0.8813 1.91313 
Equality of variance cannot be confirmed 
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnett's Test 10 50 22.3607 0.10086 0.10298 0.77599 0.02125 6.3E-09 4.20 

Maximum Likelihood-Probit ~ ~ ~ 

Parameter Value SE 95% Fiducial Limits Control ChiSq Critical P-value Mu Sigma lter 
Slope 5.51623 0.99266 3.57062 7.46184 0.01316 4.95777 9.21035 0.08 1.82388 0.18128 11 
Intercept -5.0609 1 .8486 -8.6842 -1.4377 
TSCR 0.10636 0.02279 0.06169 0.15103 
Point Probits 95% Fiducial Limits 
ECO1 2.674 25.2436 13.8984 33.9456 
EC05 3.355 33.5502 21.4195 42.1825 - - 

EClO 3 718 39.0442 26.914 474678 

- 

EC90 6.282 113.816 96.9225 151.802 0.0 /// . , . . . . ..." 
EC95 6.645 132.454 109.46 190.056 1 10 100 1000 
EC99 7.326 176.039 136.464 291.954 

Dose 
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Bivalve Larval Survival and Development Test-Proportion Alive 
MEC-Homepo~ting Pearl Harbor - Start Date: 11/7/97 Test ID: 9711-013 Sample ID: .~~ ~-~ 

End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Speaes: CG-Crassostrea gigas 
Comments: Sie: 1-28 - 

Dose-Response Plot 

- 
1-tail. 0.05 level 
of significance 



Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 11/7/97 Test ID: 9711-013 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: 1-20 
Conc- 1 2 3 4 5 

L-Labcontrol 0.9138 0.9444 0.9817 0.9091 0.9040 
1 0.9681 0.9352 0.9684 0.8679 0.9211 

10 0.9178 0.9139 0.9384 0.9083 0.9048 
50 0.4024 0.6667 0.8000 0.6308 0.7103 

100 0.0526 0.3077 0.1429 0.1538 0.1818 

Transform: Ansin Square Root 1-Tailed Number Total 
Conc- Mean N-Mean Mean Min Max CV% N tStat Critical MSD Resp Number 

L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 43 608 
1 0.9321 1.0017 1.3163 1.1989 1.3921 6.134 5 -0.063 2.300 0.1499 33 479 

10 0.9166 0.9850 1.2786 1.2571 1.3199 1.931 5 0.515 2.300 0.1499 49 595 
'50 0.6420 0.6899 0.9340 0.6872 1.1071 16.612 5 5.804 2.300 0.1499 146 418 

'100 0.1678 0.1803 0.4101 0.2315 0.5880 31.090 5 13.842 2.300 0.1499 77 94 

Auxiliaty Tests Statistic Critical Skew Kurt 

Sha~ir0-Wlk's Test indicates normal distribution (D > 0.01) 0.93934 0.888 -0.4782 1.47636 

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

Dunnett's Test 10 50 22.3607 0.09239 0.09886 0.76854 0.01062 1.3E-11 4.20 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control ChiSq Critical P-value Mu Sigma lter 
Sloue 4.60977 0.72483 3.1891 6.03044 0.07072 0.13892 9.21035 0.93 1.81353 0.21693 4 
Intercept -3.36 1.3433 -5.9928 -0.7271 
TSCR 0.07227 0.00918 0.05427 0.09026 
Point Probits 95% Fiducial Limits 
ECO1 2.674 20.3645 11 S389 27.6933 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 1 In197 Test ID: 9711-013 Sample ID: MEC-Homeporting Pearl Harbor - 

~- 

End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay ~amble Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comrnenis: Siie: i-2B - 

Oose-Response Plot 

1-tail. 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Slart Date: 11/7/97 Test ID: 9711-014 Sample ID: MEC-Homeporting Pearl Harbor 
End Date: 1119197 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 3 

Conc- 1 2 3 4 5 
L-Lab Control 1.0000 1.00M) 1.0000 1 .WOO 1.0000 

Tnnsform: Arcsin Square Root I -Tailed Number Total 
Conc- Mean N-Mean Mean Min Max CV% N tStat Critical MSD Resp Number 

L-Lab Control 1.0000 1 .X@J 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 
'1W 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-Wlk's Test indicates non-normal distribution (p <= 0.01) 0.8686 0.888 -1.5066 3.34073 
Epuali of variance cannot be confirmed 
Hypothesis Test(1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Pmb df 
DunneWs Test 1 10 3.16228 0.07929 0.08095 0.73049 0.01491 4.7E-10 4.20 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control ChiSq Critical P-value Mu Sigma lter 
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 
TSCR 0.07893 0.01993 0.03987 0.1 1799 
Point Pmbik 95% Fiducial Limits 
ECO1 2.674 36.3684 22.486 46.2341 
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Bivalve Larval Survival and Development Test-Proportion Alive - 
Start Date: 11UB7 Test ID: 9711-014 Sample ID: MEC-Homeporting Pearl Harbor 
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SEPMarine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CGCrassostrea gigas 
Comments: Site: 3 - 

Dose-Response Plot 

Page 2 - 

- 
1-tail. 0.05 level 
of significance 



Bivalve Larval Survival and Development Test-Proportion Normal 
Stan Date: 1 In197 Test ID. 9711-014 Sample ID. MEC-Homeportmg Peari Harbor 
End Date: 1119197 Lab ID: CAOEE-Ogden Bioassay Sample Type SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 3 

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

1 0.7857 0.7967 0.8540 0.8750 0.8364 
10 0.8364 0.8544 0.9035 0.9298 0.8493 
50 0.8462 0.7679 0.7670 0.7176 0.7196 

100 0.2903 0.3214 0.0000 0.0667 0.0870 

Transform: Arcsin Square Root 1-Tailed Number Total 
Conc- Mean N-Mean Mean Min Max CV% N tStat Critical MSD Resp Number 

L-Labcontrol 0.9306 1.M)o 1.3122 1.2558 1.4349 5.715 5 43 608 

Auxiliay Tests Statistic Critical Skew Kurt 
ShaoimWilk's Test indicates normal distribution 10 z 0.01) 0.93644 0.888 0.3289 1.30853 
Bartlett's Test indicates equal variances (p = 0.03) 11.1205 13.2767 
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDU MSDp MSB MSE F-Pmb df 
DunneWs Test 10 50 22.3607 0.09719 0.10399 0.69863 0.01 156 7.OE-11 4.20 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control ChiSq Critical P-value Mu Sigma lter 
Slope 6.24377 1.68868 -1.022 13.5096 0.07072 10.3665 9.21035 ME-03 1.86093 0.16016 7 
Intercept -6.6192 3.1938 -20.361 7.12265 
TSCR 0.09345 0.0226 4.0038 0.19068 
Point Probits 95% Fiducial Limits 
ECO1 2.674 30.7849 

EC99 7.326 171.204 
Significant heterogeneity detected (p = 5.61E-03) 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: Ill7197 Test ID: 9711-014 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: 3 - 

Dose-Response Plot 

. 

1 Page 2 

l-tail. 0.05 level 
of significance 

- 
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- Bivalve Larval Survival and Development Test-Proportion Alive 
Star1 Date: 11 n197 Test ID: 971 1-015 Sample ID: MEC-Homeporting Pearl Harbor 
End Date: 1119197 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas - Comments: Site: 4 

Conc- 1 2 3 4 5 
L-Lab Control 1 .MW)O 1.0000 1.0000 1.0000 1.0000 

- 1 1.0000 0.6414 0.6332 0.7237 0.6579 
10 0.6826 0.7484 0.8388 0.7895 0.9539 
50 1.0000 0.6086 0.6661 0.7237 0.5674 
100 0.3289 0.3207 0.3783 0.4276 0.3536 - 

Transform: Arcsin Square Root 1 -Tailed Number Total 
Conc- Mean N-Mean Mean Min Max CVe% N tatat Critical MSD Resp Number 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 1 61 

- 
Auxiliary Tests Statistic Critical Skew Kurt 
ShapimWlk's Test indicates non-normal distribution (p c= 0.01) 0.79462 0.888 1.74085 3.10312 
Equality of variance cannot be confinned 
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnelt's Test <I 1 0.11 138 0.1 1372 0.39001 0.02454 5.3E-06 4.20 

Trimmed Spearman-Karber 
Trim Level ECSO 95% CL 

1 10 1W 

Dose 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7/97 Test ID: 971 1-015 Sam~le 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 Soecies: CG-Crassostrea siaas - - 
Comments: Site: 4 - 

Dose-Response Plot 

- 
1-tail. 0.05 level 
of significance 

- 
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Bivalve Larval Survival and Development Test-Pmpo~on Nonnal 
Start Date: 1 In197 Test ID: 9711015 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: 4 

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

1 0.8367 0.9231 0.7922 0.8864 0.8500 
10 0.8434 0.9011 0.8627 0.8333 0.8103 
50 0.6786 0.5270 0.5926 0.6250 0.4928 

100 0.1000 0.5641 0.0000 0.1538 0.0233 

Transform: Arcsin Square Root 1 -Tailed Number Total 
Conc- Mean N-Mean Mean Min Max CVoX N tStat Critical MSD Resp Number 

L-Lab Contml 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 43 608 

Auxiliary Tests Statistic Critical Skew Kurt 
ShapimWlk's Test indicates nmnormal distribution (p c= 0.01) 0.8298 0.888 1.56189 6.96961 
Bartiett's Test indicates unequal variances (p = 1.27E-03) 17.9428 13.2767 
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
DunneWs Test 10 50 22.3607 0.14417 0.15426 0.73516 0.02223 1.5E-08 4.20 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control ChiSq Critical P-value Mu Sigma lter 
Slope 4.50848 1.073 -0.1083 9.12524 0.07072 9.64755 9.21035 8.0E-03 1.79514 0.2218 9 
Intercept -3.0933 1.98465 -1 1.633 5.44591 
TSCR 0.10316 0.02065 0.0143 0.19202 
Point Pmbii 95% Fiducial Limits 
ECO1 2.674 19.017 - 

EC05 
EClO 
EC15 
EC20 
EC25 
EC40 
EC50 
EC60 
EC75 
EC8O 
EC85 
EC90 
~- ~ ~ 

EC99 7.326 204.705 
Significant heterogeneity detected (p = 8.04E-03) 

1 10 100 1000 
Dose 
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Bivalve larval Survival and Development Test-Proportion Normal 
Stan Dale 1ln197 Test ID 9711-015 Sample ID. MEC-Homepon~ng Peari Harbor - 
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SEDMarine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 4 

Dose-Response Plot 

1-tail. 0.05 level 
of significance 

- 
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Elvalve Larval Survival and Development Test-Propo*on Alive - 
Start Date 11/1/97 Test ID 9711-016 Sam~le ID MEC-Horneoort~na Pean Harbor 

: End Date: 1119/97 
Sample Date: 

- F -  - - 
Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas - Comments: Site: 5 

Conc- 1 2 3 4 5 
L-Lab Control 1.0000 1.0000 1 .OW0 1.0000 1.0000 

Transform: Arcsin Square Root 1-Tailed 
Conc- Mean N-Mean Mean Min Max CWh N ta ta t  Critical MSD 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 

Auxiliary Tests Statistic Critical Skew Kurt 
ShapirdMlk's Test indicates normal distribution (p r 0.01) 0.9441 0.888 -0.2338 -0.4963 
Equalii of variance cannot be confirmed 
Hypothesis Test (1-tail. 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prab df 
Dunnett's Test 100 >I00 0.15141 0.15459 0.13432 0.03804 0.02459 4.20 

DoscResponse Plot 

Page 1 

1-tail. 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date 11/7197 Test ID 9711-016 Sample ID MEC-Homeponmg Pearl Harbor - 
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CGCrassostrea glgas 
Comments: Site: 5 

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

1 0.8792 0.8182 0.8033 0.7835 0.8941 
10 0.9310 0.9692 0.8702 0.9063 0.8923 - 
50 0.8267 0.8791 0.8049 0.9394 0.8690 

100 0.8317 0.9220 0.8286 0.8108 0.8244 

Transform: Alcsin Square Root I -Tailed - 
Conc- Mean NMean Mean Min x C W  N (Stat Critical MSD 

L-LabControl 0.9306 1.OM)O 1.3122 1.2558 1.4349 5.715 5 

- 
Auxiliary Tests Statistic Critical Skew Kurt 
ShapmWtIk's Test indicates non-nonnal d~stribution (p c= 0.01) 0.87185 0.888 0.8307 -0.5758 
BartIeWs Test indicates equal variances (p = 1.00) 0.17428 13.2767 
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df - 
Dunnett's Test 10 50 22.3607 0.06204 0.06638 0.02399 0.00535 0.00953 4.20 

Dose-Response Plot - 

1-tail. 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 1117/97 Test ID: 971 1-017 Sample ID: MEC-Homepotting Pearl Harbor 
End Date: 11M7 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 6 

Conc- I 2 3 4 5 
L-Lab Control 1.0000 1.0000 I .OMX) 1 ,0000 1.0000 

1 1.0000 0.7895 1.0000 1.0000 0.8964 
10 0.9539 0.8224 1.0000 0.6743 07M8 
50 1.0000 0.8882 0.9951 0.7648 1.0000 
100 0.2467 0.2385 0.2795 0.5181 0.4441 

Transform: Ans in  Square Root 1 -Tailed Number Total 
Conc- Mean N-Mean Mean Min Max CVO/. N tStat Critical MSD Resp Number 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 1 61 

Auxiliary Tesk Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95768 0.888 -0.2454 -0.6841 
Equality of variance cannot be mnf ined 
Hypothesis Test (1-tail. 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnett's Test 50 100 70.7107 0.10401 0 10619 0.51651 0.02222 2.8E-07 4.20 

Trimmed Spearman-Karber 
Trim Level EC50 95% CL 

0.0% 
5.0% 

10 1oa 

Dose 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7/97 Test ID: 9711-017 Sample ID: MEC-Homeporting Pearl Harbor - 
End Date: 11/9/97 
Sample Date: 

Lab ID: CAOEE-Ogden Bioassay Sample Type: SEDMarine Sediments 
Protocol: ASTM 87 Test Species: CG-Crassoshea gigas 

Comments Site: 6 - 
Dose-Response Plot 

d Page 2 

1-tail. 0.05 level 
of significance 

- 
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- Bivalve Larval Survival and Davelopment Test-Proportion Normal 
Stall Date: 11/7/97 Test ID: 9711-017 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: 6 

Conc- 1 2 3 4 5 
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 - 

Tnnsform: Arcsin Square Root 1-Tailed Number Total 
Conc- Mean N-Mean Mean Min Max CV% N t S h t  Critical MSD Resp Number 

L-Labcontrol 09306 10000 13122 12558 1.4349 5.715 5 43 608 

Auxiliary Tests Statistic Critical Skew Kurt 
Sha~ioWlk 's  Test indicates normal distribution (D > 0.01) 0.94932 0.888 0.77674 0.78167 " 

Bamelt's Test indicates equal variances (p = 0.31) 4.78748 13.2767 
HypothesisTest(1-hil, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Pmb df 
Dunnelt's Test 10 50 22.3607 0.07431 0.07951 0.83855 0.00732 1.7E-13 4.20 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Conlrol ChiSq Critical P-value Mu Sigma lter 
Slope 8.46197 0.7242 7.04254 9.8814 0.07072 8.61022 9.21035 0.01 1.85229 0.11818 7 

TSCR 0.09871 0.0093 0.08048 0.11694 
Point Pmbik 95% Fiducial Limits 
ECO1 2.674 37.7898 32.0802 42.6075 
EGO5 
EClO 
EC15 
EC20 
EC25 
EC40 
ECSO 
ECW 
EC75 
EC80 
EC85 
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Bivalve Larval Survival and Development Test-Proportion Normal 
Start Date: 11nB7 Test ID: 971 1-017 Sample ID: MEC-Homeporting Pearl Harbor - 

' EndDate: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Cassostrea gigas 
Comments: Site: 6 - 

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: 9711-018 Sam~le ID: MEC-Homepotting 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: 7 

Conc- 1 2 3 4 5 
L-Lab Control 1.0000 1.0000 1.0000 1.0000 1 . m 0  - 1 0.9622 1.0000 0.8717 0.9539 0.6003 

10 0.8553 0.7730 0.4852 0.5428 0.7401 
50 0.6826 0.5839 0.9375 0.5345 0.6086 

100 0.4934 0.2549 0.3618 0.5839 0.2632 - 

Transform: Arurin Square Root I-Tailed Number Total 
Conc- Mean N-Mean Mean Min Max CV% N tStat Critical MSD Resp Number 

I -I ah Control 1 . O W  1.0000 1.4269 1.4269 1.4269 0 . m  5 1 61 

Auxiliary Tests Statistic Critical Skew Kurt 
S h a ~ i M l k ' s  Test indicates normal distribution (p > 0.01) 0.98214 0.888 -0.0449 0.50608 

Equality of variance cannot be confirmed 
Hypothesis Test (1-tail. 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnetfs Test 1 10 3.16228 0.12206 0.12462 0.41844 0.02799 8.3E-06 4.20 

Maximum Likelihood-Pmbit 
Parameter Value SE 95% Fiducial L imik Control ChiSq Critical P-value Mu Sigma lter 

Slope 0.68871 0.13357 0.42691 0.95051 0.01316 4.58808 9.21035 0.1 1.84563 1.452 3 

Intercept 3.7289 0.20426 3.32855 4.12925 
TSCR 0.01327 0.01462 -0.0154 0.04193 
Point Probik 95% Fiducial Limits 
ECOl 2.674 0.02936 0.00043 0.20327 
ECO5 
EC10 
EC15 
EC20 
EC25 
ECIO 
ECM 
EC60 
EC75 
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Bivalve Larval Survival and Development Test-Proportion Normal - 
Start Date 11/7/97 Test ID 971 1-018 Sample 10 MEC-Homeport~ng Pearl Harbor 
End Date: 1119197 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Pmtoml: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 7 - 

Conc- I 2 3 4 5 
L-Labcontrol 0.9138 0.9444 0.9817 0.9091 0.9040 

- 
Transform: A m i n  Square Root 1 -Tailed Number Total 

Conc- Mean NMean Mean Min Max CV% N tatat Critical MSD Resp 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 0.0616 0.5590 55.300 5 15.373 2.300 0.1472 212 238 - 

Auxiliary Tesk Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p z 0.01) 0.94376 0.888 -0.3622 2.81855 
BarUetls Test indicates unequal variances (p = 9.21E-03) 13.4655 13.2767 - 
HypothesisTest (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 

Maximum Likelihood-Probit - 
Parameter Value SE 95% Fiducial L imik  Control ChiSq Critical P-value Mu Sigma lter 
Slope 7.57059 1.45749 1.2995 13.8417 0.07072 11.3201 9.21035 3.5E-03 1 .a4643 0.13209 7 
lnterce~t -8.9786 2.75577 -20.836 2.87851 - 
TSCR 0.10822 0.02245 0.01163 0.2048 
Point Pmbits 95% Fiducial L imik  
ECOl 2.674 34.6057 0.65046 52.9527 

f EC90 6.282 103.685 78.3296 478.869 
i 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) 
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- Bivalve Larval Survival and Development Tert-Proportion Normal 
Start Date: 11/7/97 Test ID: 9711-018 Sample ID: MEC-Homeooflma Pear! 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: 7 

Dose-Response Plot 

Page 2 - 

1-tail, 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Alive - 
Stall Date: 11/7/97 Test ID: 9711-018 Samole ID: MEC-Homewrtina Pearl Harbor . - - ~ -  ~~~- - ~ ~ - 
End Date: 1 1/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 7 - 

Dose-Response Plot 

I 

r 
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1-tail. 0.05 level 
of significance 
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Bivalve h r v a l  Survival and Development Test-Proportion Alive 
Start Date: 1 l n ~ 7  Test ID: 9711-019 Sam~le ID: MEC-Home~ortina Pead Harbor - 
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 8 

Conc- 1 2 3 4 5 
L-Lab Control 1.0000 1MX)O 1.0000 1.W00 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: A m i n  Square Root 1-Tailed 
Conc- Mean N-Mean Mean Min Max CV% N tatat  Critical MSD 

L-Lab Control 1 . m  1.0000 1.4269 1.4269 1.4269 0.000 5 

Auxiliary Tests Statistic Critical Skew Kurt 
ShapireWlk's Test indicates normal distribution (P > 0.01) 0.91494 0.888 -0.9544 0.57945 
Equality of variance cannot be mnfirmed 
Hypothesis Test(l-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnett's Test 100 >I00 0.147 0.15008 0.09526 0.03648 0.06633 4, 20 

Dose-Response Plot 
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1-tail. 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Normal - 
Start Date: 11nB7 Test ID: 971 1-019 Sample ID: MEC-Homeporting Pearl Harbor 
End Dale: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 8 - 

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

w 

Transform: Arcsin Square Root 1 -Tailed 
Cone- Mean NMean Mean Min Mu CV% N tatat Critical MSD 

L-Lab Control 0.9306 1.0000 1.3122 1.2558 1.4349 5.715 5 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapim-WlKs Test indicates normal distribution (D > 0.01) 0.97554 0.888 0.02767 0.493 
Bartlelt's Test indicates equal variances (p = 0.79) 1.69355 13.2767 - 
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
Dunnetrs Test 4 1 0.07834 0.08382 0.05133 0.00802 0.00174 4. 20 

- 
Dose-Response Plot 

* 
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1-tail, 0.05 level 
of significance 
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Bivalve Larval Survival and Development Test-Proportion Alive 
Stan Date: 11/7/97 Test ID: 971 1020 Sample ID: MEC-Homeporting Pearl Harbor - 
End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Dale: Prolocol: ASTM 87 Test Speaes: CG-Crassostrea gigas 
Cornrnenls Site: 9 

Conc- 1 2 3 4 5 
L-Lab Control 1.3000 1.0000 1.0000 1.0000 1.0000 

1 0.9539 1.0000 0.9046 1 .OOOO 1 .0000 
10 0.8717 0.8141 1.0000 0.6250 1.0000 
50 0.7977 1.0000 1.0000 0.9375 0.7648 
100 0.6086 0.2878 0.9128 0.9128 0 6497 

Transform: Arcsin Square Root 1-Tailed 
Conc- Mean N-Mean Mean Min Max CV.X N tStat Critical MSD 

L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.0JO 5 

Auxiliary Tests Statistic Critical Skew Kurt 
ShapiwWllk's Test indicates normal distribution (p > 0.01) 0.9556 0.888 0.4602 0.63418 
Equality of variance cannot be confined 
HypothesisTest (1-tail. 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df 
DunneWs 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 
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Bivalve Larval Survival and Development Test-Proportion Normal -. 

Start Date: 11/7/97 Test ID: 971 1-020 Sample ID: MEC-Homeporting Pearl Harbor 
End Date: 1119197 Lab ID: CAOEE-Ogden Bioassay Sample Type: SED-Marine Sediments 
Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas - 
Comments: Site: 9 

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

1 0.8534 0.9160 0.8909 0.9286 0.9236 #a 

10 0.8868 0.8889 0.M13 0.M21 0.9655 
50 0.7216 0.8667 0.9323 0.8684 0.8710 

100 0.7838 0.7714 0.7748 0.8468 0.8354 -- 

d 

Transform: Arcsin Square Root  1-Tailed 
Conc- Mean NNlean Mean Min Max CVX N tStat Critical MSD 

L-Lab Control 0.9306 1 . W  1.3122 1.2558 1.4349 5.715 5 

Auxiliary Tesk Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96439 0.888 0.13162 0.81131 
BartletYs Test indicates equal variances (p = 0.47) 3.57322 13.2767 - 
HypotherisTest(1-tlil.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 O.M)678 4.20 - 

Dose-Response Plot 
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1-tail. 0.05 level 
of significance 

Reviewed by:& - 



- Bivalve Larval Survival and Development Test-Proportion Alive 
Start Date: 11/7/97 Test ID: 971 1-021 Sam~le ID: MEC-Home~orting Pearl Harbor ~ - - ~  -~ .- 

End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay ~amble Type: s ~ ~ - ~ a r i n e  sediments - Sample Date: Protocol: ASTM 87 Test Species: CG-Crassostrea gigas 
Comments: Site: 10 

Conc- 1 2 3 4 5 
L-Labcontrol 1.0000 1.0000 1.0000 1.0000 1.0000 - 1 1.0000 0.6497 0.8059 1.W00 0.7237 

i 0  6.8799 0.7648 4 . 0  0.6745 0.8i4i 
50 0.7895 0.5510 0.5839 0.6743 0.9951 - 100 0.8964 0.3618 1.0000 1.0000 0.8388 

Transform: A m i n  Square Root 1-Tailed 
Conc- Mean N-Mean Mean Min Max CPk N ta ta t  Critical MSD - L-Lab Control 1.0000 1.0000 1.4269 1.4269 1.4269 0.000 5 

Auxiliary Tests StatioUc ~ritiai Skew ~ u n  
Sha~im-Wik's Test indicates normal distribution ID > 0.01) 0.95682 0.888 -0.1532 0.90348 

~ ~ - - ~ ~ u a l i i  of variance cannot be confined 
Hypothesis Test (I-tail. 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Pmb df 
Dunnett's Test 100 =-lo0 0.18876 0.19272 0.09428 0.05188 0.16505 4. 20 - 

Dose-Response Plot 
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1-tail. 0.05 level 
of significance 
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Bivalve larval Survival and Development Test-Proportion Normal - 
Start Date: 11Ui97 Test ID: 9711-021 Sample ID: MEC-Homeporting Pearl Harbor 
End Date: 1119197 Lab ID: CAOEE-Ogden Bioassay Sample Type: SEDMarine Sediments 
Sample Date: Protocol: ASTM 87 Test Spedes: CG-Crassostrea gigas - 
Comments: Site: 10 

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

1 0.8702 0.8608 0.8878 0.8976 0.9205 - 
10 0.9159 0.8925 0.9291 0.8659 0.9192 
S4 0.9375 0.970i 0.9i96 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 tStat Critical MSD 

L-Lab Control 0.8306 1.0000 1.3122 1.2558 1.4349 5.715 5 - 

Auxiliary Tests Statistic Critical Skew Kurt 
ShapimW~lk's Test indicates normal distribution (p > 0.01) 0.981 88 0.888 0. 19696 0.08939 
Bartletrs Test indicates equal variances (p = 0.56) 2.96735 13.2767 - 
Hyp~theSisTe~t(I-tr i l ,  0.05) NOEC LOEC ChV TU MSDU MSDp MSB MSE F-Pmb df 
Dunnetrs Test 100 >lo0 0.04978 0.05326 0.00628 0.00363 0.18295 4.20 - 

Dose-Response Plot 

Wail. 0.05 level 
of significance 
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Appendix Table D-1. Amphipod Water Quality 

Reference Toxicant Bioassay 





Appendix Table D-2. Bivalve Larvae Water Quality 
Reference Toxicant Bioassay 

Control 8.2 7.2 7.1 6.6 7.80 7.74 7.92 7.72 33 32 34 34 20.3 20.5 20.4 20.3 

2.5 8.3 7.4 7.1 6.7 7.86 7.77 7.93 7.75 33 33 34 35 20.3 20.6 20.4 20.3 

5 8.2 7.4 7.1 6.7 7.88 7.80 7.94 7.76 33 33 34 35 20.3 20.4 20.4 20.3 

10 8.2 7.4 7.2 6.8 7.90 7.83 7.95 7.77 33 33 34 35 20.3 20.4 20.3 20.1 

20 8.2 7.4 7.3 6.8 7.92 7.84 7.95 7.77 33 33 34 35 20.3 20.4 20.4 20.1 

40 8.2 7.4 7.2 6.8 7.94 7.85 7.94 7.78 33 33 34 35 20.3 20.4 20.4 20.3 







Appendix Table D-3. Amphipod Bioassay 
Reference Toxicant Survival Results 



Amphipod 104ay Survival ~ioassay-Proportion Alive - 
Start Date: 11/4/97 Test ID: 9711 WGJRA Sample ID: REF-Ref Tox~cant 
End Date: 11/8/97 Lab lD: CAOEE-Ogden Bioassay Sample Type: CDCL-Cadmium chloride 
Sample Date: Protocol: ASTM 93 Test Species: GJ-Grandidierella japonica - 
Comments: 
ConcmglL 1 2 

L-Labcontrol 1.0000 1.0000 
0.25 1.0000 1.0000 - 
0.5 1.0000 1.WW 

1 0.9000 0.8000 
2 0.4000 0.5000 
4 0.4000 0.4000 i 

.c 
Transform: Untmnsformed 

Conc-mg/L Mean N-Mean Mean Min Max CV/. N Mean NMean 
L-Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 2 1.0000 0.0000 

Equality of variance cannot be confirmed - 
Maximum Likelihood-Pmbit 

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter 
Slope 2.21898 1.1162 0.03122 4.40674 0 0.93328 11.3449 0.82 0.38867 0.45066 3 - 
Intercept 4.13755 0.45466 324641 5.02869 
TSCR 

Point Problts mgA 95% Fiducial Limits 
ECOl 2.674 0.21892 - 0.72087 

Page 1 
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Amphipod 104ay Survival Bioassay-Proportion Alive 
Start Date: 1114197 Test ID: 971 1WGJRA Sample ID: REF-Ref Toxicant 
End Date: 1118197 Lab ID: CAOEE-Ogden Bioassay Sample Type: CDCL-Cadmium chloride 
Sample Dale: Protocol: ASTM 93 Test Speties: GJ-Grandidierells japontca 

Comments: 
Dose-Response Plot 
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Appendix Table D-4. Bivalve Larvae Development Bioassay 
Reference Toxicant Survival and Normality Results 



Bivalve Larval Survival and Development Test-Proportion Normal e 

Start Date: 11/7/97 Test ID: 971 107CGRT Sample ID: REF-Ref Toxicant 
~ - 

End Date: 11/9/97 Lab ID: CAOEE-Ogden Bioassay  amble Type: CUCL-Copper chloride 
Sample Date: Protocol: ASTM 87 Test Species: CGCrassostrea gigas 
Comments: 

ConcuglL 1 2 3 4 5 
L-~abcontrol 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 

Transform: Arcsin Square Root I-Tailed Number Total 
Conc-uglL Mean N-hlean Mean Min Max CV% N t-Stat Critical MSD Resp Number 

L-Labcontrol 0.8898 1 . m  1.2403 1.1632 1.3840 6.964 5 48 430 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapirc-Wlk's Test indicates normal distribution (p > 0.01) 0.96888 0.9 -0.0629 -0.3918 
Bartlett's Test indicates equal variances (p = 0.89) 1.65359 15.0863 b 

Dunnett's Test 5 10 7.07107 0.07176 0.08021 1.01558 0.00484 5.5E-19 5.24 
C 

Maximum Likelihood-Probit 
Parameter Value SE 95% Fiducial Limits Control ChiSq Critical P-value Mu Sigma lter 
Slow 4.09373 1.17843 0.34343 7.84402 0.11163 51.1489 11.3449 4.6E-11 1.14193 0.24428 4 

TSCR 0.12103 0.04828 0.0326 0.27467 
Point Probih ug/L 95% Fiducial Limits 
ECOl 2.674 3.74681 8.40533 

EC99 7.326 51.3103 27.1906 8982190 
Significant heterogeneity detected (p = 4.55E-11) 

Page 1 
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Bivalve L a m l  Survival and Development Test-Proporb'on Normal 
Start Date: 11/7/97 Test ID: 971 107CGRT Sample ID: REF-Ref Toxicant 
End Dale: 11/9/97 
Sample Date: 

Lab ID: CAOEE-Ogden Bioassay Sample Type: CUCL-Copper chloride 
Protocol: ASTM 87 Test Species: CG-Crassostrea gigas - - 

Comments: 
Dose-Response Plot 

I-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: 971 107CGRT 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.OMX) 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 

Transform: Arcsin Square Root 1-Tailed 
ConcuglL Mean N-Mean Mean Min Max CV% N t a ta t  Critical MSD 

L-Lab Control 1.0000 1.0000 1.3995 1.3995 1.3995 0.000 5 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapirc-Wlk's Test indicates non-normal distribution (P <= 0.01) 0.83643 0.9 -1.0519 3.04979 
Equality of variance cannot be confirmed - 
Hypothesis Test ( I  -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 

C 

Dose-Response Plot 
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Grandidierella japonica 96 hr. Survival Control Chart 

Test Dater 

+2 SD 

+1 SD 

Mean 

-I SD 

-2 SD 

-1 SD 
1.4781 
1.4781 
1.4781 
1.4781 
1.4781 
1.4781 

Mean 
2.5999 
2.5999 
2.5999 
2.5999 
2.5999 
2.5999 

Dates 
06/25/96 
09/18/96 
0311 1/97 
07/01/97 
09/16/97 
1 1/04/97 

Values 
2.41 13 
2.0062 
2.5205 
4.7440 
1.4700 
2.4472 

-2 SO 
0.3564 
0.3564 
0.3564 
0.3564 
0.3564 
0.3564 

+I SD 
3.7216 
3.7216 
3.7216 
3.7216 
3.7216 
3.7216 

+Z SO 
4.8433 
4.8433 
4.8433 
4.8433 
4.8433 
4.8433 



Crassostrea gigas Normality Control Chart 

+2 SD 

+I SO 

Mean 

-1 SO 

Test Dates 

+l SD 
24.5804 
24.5804 
24.5804 
24.5804 
24.5804 
24.5804 
24.5804 
24.5804 
24.5804 

Dates 
05123/97 
06/04/97 
07/02/97 
08/28/97 
09/03/97 
09/12/97 
09125/97 
10/29/97 
1 1/07/97 

+2 SD 
28.8981 
28.8981 
28.8981 
28.8981 
28.8981 
28.8981 
28.8981 
28.8981 
28.8981 

-1 SD 
15.9448 
15.9448 
15.9448 
15.9448 
15.9448 
15.9448 
15.9448 
15.9448 
15.9448 

-2 SD 
11.6270 
11.6270 
11.6270 
11.6270 
11.6270 
11.6270 
11.6270 
11.6270 
11.6270 

Values 
25.2228 
20.2377 
22.8654 
16.7294 
27.1307 
16.7280 
21.2497 
18.3340 
13.8654 

Mean 
20.2626 
20.2626 
20.2626 
20.2626 
20.2626 
20.2626 
20.2626 
20.2626 
20.2626 



APPENDIX E 

CHAIN-OF-CUSTODY FORMS 





5550 Morehouse Drive, Suite B 
San Diego, CA 92121 
61 9-458-9044, ext. 208 

COMPANY wc h ~ , h ; . J  
ADDRESS k%. f3kh-& I 
CITY STATE - ZIP 

PHONE NO %O ; q3l "K , 1 T'' 8 - .  2 
SAMPLE ID DATE TIME MATRIX REEA \li 

PROJECT INFORMATION SAMPLE RECEIPT 

CLIENT TOTAL NO. OF CONTAINERS 

-- w k Z  
CHAIN OF CUSTODY SEALS I& 

P.U. NU. I 

REC'D. GOOD CONDITIONICOLD C.L. 
CONFORMS TO RECORD 

SPECIAL lNSTRUCTlONSlCOMMENlS: 

ANALYSIS REQUIRED 

Bioassay Laboratory 
Chain of Custody 

- lt vQldaAaG 
SAMPLERS (SIGNATURE) I- 

- 93 ,  - 9717-G 
(PHONE NUMBER) 

RELINQUISHED BY 



I I I I I I I 1 I ! I I I : I I I I 

I a Check One1 
6060 Corts dsl Cedro Carlsbsd, CA 92009-1514 I6191 931-9225, FAX 931-9251 

CHAIN OF CUSTODY ME[:-- - E 2433 1wa1a L W V ~  .-bad, CA 92008 1619193t-8.81, mx 931-1500 
O 98 Main Street, Suite 1428 Tiburon. CA 94920 14151 435-1847. FAX 435-0479 
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Chapter 1 
INTRODUCTION 

The U S .  N a y  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/; (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 rhe aircrafi 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). Durin~ 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 B213 During this 
period, the aircrafi 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 B2G, 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 Roadmadford 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 HighwayISouth Avenue, the key intersections within the base 
that would be affected by traffic traveling tolfrom the aircraft carrier. 

The traffic analysis focuses on the peak hours for arrival ( 6 3 0  to 7 2 0  AM) and departure (4:OO 
to 5:00 PM) of the carrier day shift personnel, whose normal work hours are 7 3 0  AM to 4 5 0  
PM The assessment represents conditions in year 2005 

3 2 7 2 5 0  
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Chapter 2 

- EXISTING CONDITIONS 

The planned berth and parkins location for the aircraft carrier are located within the core area of 
the Pearl Harbor Naval Complex. The Berth B213 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 Buildins 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-2JE-3 area uses either the Nimitz Gate, which provides access to both the H- 
1 Freeway and the Nimitz-Kamehameha Highway faciliries, or the Makalapa Gate, which provides 
access to Kamehameha Highway. Within the base, traffic would use either North Road and 
Avenue A, or South Avenue and Avenue D to travel to and from the carrier berth and parking 
areas. The principal roadways in the study area, with the number of lanes and type of traffic 
controls at key intersections, are depicted in Figure 2-1. 

Nimitz Highway - This State highway links the Pearl Harbor Naval Complex to the H-1 Freeway 
and to the Honolulu International Airport and Downtown Honolulu areas. The key traffic 
constraints are at the Nimitz Gate, where up to four inbound lanes and four outbound lanes can be 
provided through the security checkpoint, and at the adjacent intersection with North Road and 
South Avenue inside the Naval Station. 

Kamehameha Highway - This State highway connects to the Nimitz Highway and to the H-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 NEXKommissary 
area and to the Moanalua Terrace military housing areas. The section west of Kamehameha 
Highway i s  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 tc 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 trwel direction. At several 
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EXISTING CONDITIONS 

key intersections, one of the lanes is marked as a lefi- or right-turn lane, thus providing only one 
lane for throu$i tratlic 

S o u t h  Avenue - This niajor four-lane roadway provides access from the Nimitz Gate area to the 
areas of the Naval Complex west ofNorth 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 Nonh Road to the vicinity of Building 68, 
and provides access to Berths B-7/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 6S parkin2 site or Berths BY.? In the afternoon period, traffic cones are 
placed at the South .-\\.eriue intersectio~l with .A\:enue D to force all westbound traffic to turn right 
onto Avenue D, thus pro\%lin: continuous flow from Avenue D onto South Avenue for traffic 
exiting the base. 

Key l n t e r s e c r i o n s  - The nortnal 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 h e a y  volumes oftraffic. 

Nimitz Higli\vay a t  North Road and South Avenue 
Durins 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 Nonh Road and South Avenue, with two lanes 
provided for each movement. The right-turn movement from South Avenue to Nirnitz 
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 Nonh 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 j: 10 to 4:55 PM. 

Eiorth Road at hlakalapa 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. 

0 During the traffic counts, a traffic control oficer directed traffic movements at the 
intersection between about 6:00 and 7:jO AM to prevent the left-turn movement from 
hhkalapa Road from stacking back to Kamehatneha Highway. Wi th  the alternating 
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- 
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. 
Durins 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 a t  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 

Existin2 weekday trafilc \.olumes are availzble foi- 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 hlakalapa 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 

Nirnitz 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 A M  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 ;:I  5 to I :  I5 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 depanure hours are presented for the key intersections 
in Figures 2-2 and 2-3, respectively. The volumes in the 6:30-730 AM period are about 85% of - those for the base morning peak hour. while the volumes in  the 4:OO-5:00 PM period are about 
75% of those for the base afternoon peak hour. 

- 
Ni.;utz Gate is used by about 50% more peak direction traffic than Makalapa Gate during both 
the 6:30-7:30 AM and 400-5:00 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 TRAFFIC C O N D I T I O N S  AT KEY INTERSECTIONS 

Traffic conditions \irere analyzed for the mornins and afternoon one-hour periods that would 
accommodate the highest volumes of fi~ture carrier traffic 

Methodology for Analyzing Levels of Service 

The Transponation 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 e\,aluarion liietliods use a co~icept i;no\\ti as level-of-service (LOS) This concept 
describes facilit!, opel-ations on a letter basis from A to F, which siyify excellent to unacceptable 
conditions. respectivel!. The metliods 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 ( eg .  types of vehicles), and type of traffic 
controls The comparisons are frequently referred to as the volume-to-capacity ratio (VIC). The 
methodolo~ies are described in the I994 Hlghl~,flj~ C o p o c i ~ M o m o l ( 1 9 9 4  HCM)'. 

Signal-Controlled Intersections - Traffic conditions at traffic signal-controlled intersections were 
evaluated using the Operations Analysis methodology described in the 1994 HCM. Using this 
method, the level-of-service is based on the average delay time per vehicle passing through the 
intersection. The delay time, calculated in seconds, is the result of the phasing and timing of the 
traffic signal as well as the intersection's physical layout and the composition of the traffic. 
Average delay time and level-of-service are estimated for the entire intersection, for each roadway 
approach, and for each traffic movement or lane group. A description of the characteristics and 
criteria associated with LOS .A through LOS F is provided in Figure 2-4. 

The methodology also calculates a ratio of actual or estimated peak hour traffic volumes to the 
theoretical capacity of the intersection. This ratio indicates the proponion of available capacity 
being used by traffic \:olumes and where there is unused capacity available for future traffic 
increases. This volume-to-capacity ratio (\TIC) reflects the physical characteristics of the 
intersection and the traffic characteristics, and is somewhat independent of the efficiency of the 
traffic signal phasin;/tirning. 

Onsignalized 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 
methodolog, the six levels of service, A throu~h F, are used to describe traffic conditions for 
those movements tha t  must yield !o other movements: 

Left-turn our of the side street or dl-iveway; 
Throuyli movement from the side street. 
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The OPERATIONS LEVEL METHODOLOGY, which is described in the 
Transporfotion Research Board's Hiahwov Caaocitv Manual, defines Level of Service 
(LOS) for signalized intersections in terms of deloy. Technically, delay is the amount 
of time an average vehicle must wait ot on intersection betore being able to pass 
through the intersection. For signalized intersections, the relotionship between LOS 
and delay is  based on the overage stopped delay per vehicle for a fifteen minute 
period. 

H L  OF SERVICE 'A' - Delav  0.0 to 5.0 seconds 
Describes aperotions with vety low delay, i.e., less than 5 seconds per vehicle. This 
occurs when signal progression is exiremely favorable. Mast vehicles arrive during 
the green phase and are not required to stop at all. 

Correspanding V/C ratios usually ronge from 0.00 to 0.60. 

W L  OF SERVICE 'B' - Delov 5.1 f o  15.0 seconds 
Describes operotions with deloy in the ronge of 5 to 15 seconds per vehicle generally 
characterized by good signol progression andlor short cycle lengths. More vehicles 
ore required to stop than for LOS 'A' causing higher levels of average deloy. 

Correspanding V/C ratios usually range from 0.61 to 0.70. 

LEVEL OF SERVICE 'C - De lw 15.1 to 25.0 seconds 
Describes operotions with delay in the mnge of 15 to 25 seconds per vehicle. 
Occosianally, vehicles may be required to wait more than one red signol phase. The 
number of vehicles slopping at this level is significant although many still pass through 
the intersedan without stopping. 

Corresponding V/C rd.0~ usually range from 0.71 to 0.80. 

W L  OF SERVICE 'D' - Delw 25.1 to 40.0 seconb 
Describes opemtions with delay in the range of 25 of 40 seconds per vehicle. At LOS 
'D', the influence of congestion becomes mare noticeable. Many vehicles stop, and 
the ~ rawr l i on  of vehicles not stoaoina declines. The number of vehicles failina to . . . .  - 
clwr the signal during the first green phase is noticeable. 

Corresponding VJC ratios usually range from 0.81 to 0.90. 

LEVEL OF SERVICE 'E' - Delov 40.1 to 60.0 seconds 
Describes apemtians with delw in the ranoe of 40 to 60 seconds wr vehicle. These - 
high deloy 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. 

Correspanding V/C rrn.0~ usually range from 0.91 to 1.00. 

I 
LOS 'A' 

W E L  OF SERVICE 'F - Delw 60.1 seconds D I ~  
Describes opemtions with delay in excess of 60 seconds per vehicle. This condition 
ofien occurs with overroturation, i.e.. when arrival flaw rates exceed the capacity of 
the intenectian. 

Corresponding V/C ratios of ovcr 1.00 are usually associaled. 

LOS 'F 

Figure 2-4 
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Ri~ht-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 trafiic 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 siyalized 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 I 
LEVEL-OF-SERVICE CRITERIA 

FOR UNSIGNALIZED INTERSECTIONS 
Traffic Impact  Study for 

I Aircraft Carrier Homeport ing at Pear l  Harbor 

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 intersectio~is wi th  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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may better reflect conditions with a traffic control officer assigning rishts-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 630-7.30 .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 typicallv 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 afiernoon analyses hours During 
brief periods when the traffic colitrol oficer ceased to manually direct trafic movements, long 
queues quickly formed on the hlakalapa Road (westbound) approach, with the queue extending 
beyond the security sate during the morliing With the ~nanual traffic control, the intersection was 
observed to operate with only shon queues 011 each approach 

With the planned ~nslallatiol~ of 11-atfic signal contl-01s. the Konli Road-h4akalapa Road 
intersection would operate at acceptable conditions, with the analysis hour volumes using about 
64% and 55% of the capacitv in the morning and afternoon analysis hours, respectively. Overall 
conditions would be at LOS C and D in the moming and afternoon analysis hours, respectively. 
The estimated conditions with the traffic signal are likely reflective of the actual present 
conditions with 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 lefi 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 traf•’ic 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 tlie 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 ofthe traffic conditions during the period when the 
cones were not in  place, as listed in  Table 2 - 2 ,  indicates that the STOP sisn controlled movements 
would operate at LOS F in the morning period. 

Nimitz and Makalapa Gates 

Vehicles entering the Nimitz and hfakalapa Gates must pass through a security checkpoint. 
Under normal conditions. tlie entering vehicles slow to permit the security guards to view the 
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- 
base decal affixed to each vehicle. Each guard positionllane can accommodate about 600 vehicles 
pel hour for this level of security check ' Based on this capacity, the present traffic volumes 
entering the Naval Stalion i n  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 Benhs B213 Pier 
These routes are 

Route 3 Kaimuki-Pearl Harbor - Route 5 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 unt~l 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 S provides 6 morning and 3 afternoon bus trips to the Berth 
B21; 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 S6A Kat~eolle-tCal1al1111 Express - This route provides 1 morning and 1 
afternoon bus trip during weekday commute hours from the Windward Oahu area to - 
the base. 
Route 93.4 Waiattae 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 weekdav 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 ii'aikiki-Pearlridge - 
Route 17 \\'aikiki~onolulu-Waipahu 
Route 4s Honolulu-WaikelefEwa Mill 
Route 49 Honolulu-Ewa Beach - 
Route 50 h4akakiloKapoleilVillage Park-Honolulu. 



Chapter 3 
2005 C O N D I T I O N S  W I T H O U T  CARRIER 

The new aircraft carrier would be located at Peal-l Harbor Naval Complex by 2005. Year 2005 is 
used as the basis o f  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 t o  
identify the incremental effects o f  the aircrafi carrier operations on area traffic. 

PLANNED ROADWAY IMPROVEMENTS 

The Ford lsla~id B r ld~e .  ~ i o ~  under c o ~ ~ s t ~ - ~ ~ c r i o ~ i .  \\,ill be open to rratlic in the near future The 
bridge i s  expected to affect traffic circulation in the area. as discussed in the next section 

Improvements are planned for two o f  tlie key intersections along North Road within the Pearl 
IIarbor Naval Complex 

Xorth Road at  Makalapa Road 
Installation o f  a traffic signal i s  planned for this intersection in order to  more 
effectively use the intersection capacity. The traffic signal would permit the 
existing second left turn lane to be used throughout the day instead o f  only when 
there i s  a traffic control otficer 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 o f  a traffic signal i s  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 o f  these intersection improvements are assumed to be completed by 2005 

TRAFFIC G R O W T H  WITHOUT THE CARRIER 

Traffic volumes within the study area would be affected by several factors: 
General traftic growth in the area 
Opening o f  the Ford Island Bridge and related changes to uses on Ford Island 
Location o f  the USS Missouri at Ford island as a visitor attraction 

A r e a  Traffic Growth  Factors 

A growth factor was applied to existing traffic volumes to reflect increased travel totfrom 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 enterin: or exiting the Pearl Harbor Naval 
Complex, and a h i g h  factor for tlie other traftic ~nove~nenls along Kamehameha Highway. 
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2005 CONDITIONS WITHOUT CARRIER 

An annual qowtli  factor of O.SOia was used for naval base trafic. including vehicles 
enterin~levitin~ the hase \,la Kamehameha H q h \ + a y  This is the factor used in the previous study 
for the Ford lsland Brldy I 

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 availah!?. Historic count 
data at the Kamehameha Hizhway-Radford Drive intersection (State DOT count station #5B) was 
used as the basis for this growrh rare. The most recent data, for the 1995 to  1997 period, 
indicates an average annual zrowth rate of approximately 2.50 percent. The resultant growth 
factor was estimated as. 

Roadways 

Kamehameha High\vav 

Ford lsland Bridge 

Trafic enterins, exiti~ig, and 
within the naw hase 

Access to  Ford lsland 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 &om 
Hospital Point near Berths BY;. 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 trafic counts. 

Average Annual 
Growth Rate 

2.5% 

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. 

Growth to 
2005 

21.8% 

0.5% 

The development of additional housing on Ford Island would primarily affect commute 
period traffic through shifting the approach and depanure direction of vehicles 
enterins and exiting the na\y base at Makalapa and Nimitz Gates, and should not 
significantly increase the overall traffic volumes. The housing would affect residence 

4 1% 

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 Tratlic b n p m  R q w n  TorJ Islnnd I?r~d:c. p r cp r sd  h\ lhc Milil:on Tralfic hlnna:slnml Col~~lnand. Depannlral of the A m q ,  
1991 
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2005 CONDITIONS WITHOUT CARRIER 

The net effect of the bridge on traffic patterns at the study intersections will be complex with both 
increases and decreases, but should not result in large changes that woiild greatly affect traffic 
conditions at the key study intersections Therefore, no adjustments were made to the traffic 
volumes for the purpose of this study. 

US5 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 senlice 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 hOssouri is expected to increase the nunibel-s of persons visitins the area. Most of these 
vehicles would travel along Kamehamella Highway tl1rou:h tlie 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 aircrafi 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 RoadRadford 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 senlice 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 tlie estin~ated capacities for those two security 
checkpoints. The forecast volumes would approximate 77>% of the Nimitz Gate capacity and 
73.9% of the Makalapa Gate capacity. 
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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 3.2 17 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 d u q  hours extending from 
7:30 Ah4 to 4:30 PM. The crew members on the eveninghght shift are assumed to 
arrive at 4 3 0  PM and depart at 7:30 .4M. - 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 
moming peak hour and outbound in the afternoon peak hour, and the remaining 9% in 
the off-peak direction.' 
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 shifi hours are assumed to coincide with those of the crew, with 
the day shift working from 7:30 AM to 430 PM, and the second shifi working from 

' The trip gcncration was derived from uaffic counts at Wcsl Coast naval bares. (SAIC. April 28. 1999) 
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2005 C O N D I T I O N S  W I T H  CARRIER 

4:30 PM until after midnight. One-half of the maintenance specialists are assumed to 
work on each shift. 

0 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 dishibution and routing of trips based on the present trafic 
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 how and 1,370 for the afternoon peak how 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 p e d  
hour. 

Time Period & 
Source of Trips 

Morning Peak Arrivai Hour 
Crew, deliveries, etc. 
Maintenance Personnel 

Totals 

PEAK ARRIVAL AND DEPARTURE HOUR TRAFFIC VOLUMES 

Afternoon Peak Departure Hour 

The resultant year 2005 inffk 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. 

To 
Carrier  

773 

260 
1.033 

Crew, deliveries, etc. 
Maintenance Personnel 

Totals 

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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From 
Carrier  

77 
0 

77 

77 
260 

337 

Totals 

850 

260 
1.110 

773 
260 

1,033 

850 
520 

1,370 
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2005 CONDITIONS W I T H  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 camer on the roadway system are considered to warrant mitisation 
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 canier would result in an increase of 0.02 or greater in the peak hour volurne- 
to-capacity ratio of a key intersection that is projected to operate at near-capacity 
conditions (0.95 or geater). 

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 depamue hour when the additional traffic would exacerbate the congested 
conditions anticipated without the carrier. With the canier 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 traff~c 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 throughlleft-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 tuning 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 &om 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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2005 CONDIT IONS W I T H  CARRIER 

Nimitz Highway Intersection with North Road/South Avenue 

As described in Chapter 2, this intersection is coned to restrict cenain 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 canier traffk, 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 3 0  PM in the 
afternoon. This would require those vehicles m h g  these movements to use alternative routes 
to bypass this intersection. This would affect an estimated 78 and 40 \.chicles during the 
morning and afternoon periods, respectively. 

Nirnitz and Makalapa Gates 

During the depot-level maintenance period: the estimated traffic during the 6:30-7:30 AM period 
may exceed the capacin; 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 sipificantly impact conditions at Nimitz Gate. resulting in queuins 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 Makaiapa 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 
shft  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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Table 4-1 11 
ESTIMATED YEAR ZOOSTRAFFIC INCREASES WIT11 AIRCRAFT CARRIER II 

Roadway Location Direction Morning Arrival Hour I Afternoon Deparlure Hour 

Kamehameha Hwy 
North of Makalapa Rd 

Radford Dr. 
East of Kamehameha Hwy. 

Makalapa Gate 

Traffic 1 Increase in I Percent Traffic I Increase in I Percent 11 

Ninlitz Gate 

North Rd. 

p272501 Wilbur Smith Associates, April 1999 

Northbound 
Southbound 
Eastbound 
Westbound 
Eastbound 

South of Makalapa Rd. 
North Rd. 

North of Nimitz Highway 
South Ave. 

Sn~lthwpct nf Nimit7 Hwv 

Westbound 
Eastbound 
Westbound 
Northbound 

W/O Carrier I # of Vehicles I Increase 
958 I6 1.7 

1,671 IS5 9.3 
563 I6 2.8 
720 165 22.9 
474 36 7.6 

Southbound 
Northbound 
Southbound 
Eastbound 
W~clhnn~nd 

~~~ 

W/O Carrier I # of Vehicles I Increase 
2,007 114 5.7 
1,370 71 5.2 

804 186 23.1 
719 70 9.7 
953 351 36.8 

1,331 34 1 25.6 
3 56 4 1 11.5 

1,856 692 37.3 
778 36 4.6 

584 148 25.3 
1,319 682 51.7 

44 1 189 42.9 
720 35 1 48.8 

872 34 1 39.1 
630 196 31.1 
285 0 0.0 
3 10 4 1 13.2 

I 4 6 5  406 77  9  

654 148 22.6 
477 189 39.6 
724 310 42.8 
684 372 54.4 

57 n n n 



2005 WEEKDAY INTERSECTION CONDITIONS WITH THE AIRCRAFT CARRIER 
Traffic In~pact Study for Aircraft Carrier Hon~eporting a1 Pearl I larbor 

Notes: 
VIC = Ratio of trafkic volunles to theoretical capacity of intersection for trarfic signals and seci~rity check locations. 
ADPV = Average delay per vehicle, in seconds. 
LOS = Level-of-Service. 

= Not calculated. 
J3272501 Wilbur Smith Associates; April 1999 
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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.' 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 

2 12 trip ends per day 

This would amount to about I30 persons arriving and 20 persons leaving \ia TheBus in the 
mornin2 peak period. and the reverse number in the afternoon. If spread across the 1 1  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 Cornprehenswe Operations Analysis. prepared for The Honolulu Public Transit Authom) h? Banon-Aschrnan 
Associa~es. Inc.. Augus! 1993. 
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Chapter 5 

The U.S. Navy is considering the homeporting of an aircraft carrier at the Pearl Harbor Naval 
Complex. The carrier would be berthed at B213, with parking provided at existing lots and a new 
parking structure in the area near the berth. The canier 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 canier. presently operate at acceptable conditions. However, this requires special 
manual traffic control andor restriction of traffic movements at the intersections of North Road 
with Makalapa Road, Avenue .4. and Nimitz Hishway 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 
RoadiRadford Drive is projected to exceed capacity by about 5% and result in LOS F 
conditions. 
The morn@ traffic at the Nimitz Highway intersection with North RoadiSouth 
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 6om the canier 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 A N D  C O N C L U S I O N S  

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 sigruficant 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 RoadlRadford 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 canier. 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) lefi-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 RoadlSouth Avenue 
The canier 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 
canier traffic tolfrom the base. However, these impacts would not be significant. 
Actions to improve conditions for these movements would include: 

Extend the use of MIC 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 A N 0  CONCLUSIONS 

The significant traffic impacts at Nimitz Gate could be mitigated, and traffic conditions at 
the othcr 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 

Hawaii 
Pollutant AoerapPnf Time Standards Pl imaq <,a Secondaq (.' 

Ozone &hour - 0.08 ppm Same as primary 
(160 vg/m3) 

I-hour 0.05 ppm 0.12 ppm Same as primary 
(100 pg/m3 (235 pg/m3) 

Carbon &hour 4.5 ppm 9 PPm - 
monoxide (5 mg/m3) (10 mg/m3) 

I-hour 9 D D ~  35  om - . . . . 
(10 mg/m3) (40 mg/m3) 

Nitrogen Annual 0.037 pm 0.053 ppm Same as primary 
dioxide (70 pg/m3) (100 pg/m3) 

I-hour - - - 
Sulfur dioxide Annual 0.03 ppm 0.03 ppm - 

(1,300 &/m3) (1,300 ;R/m3) 
PMio Annual - 50 vg/m3 Same as primary 

(arithmehic 
mean) 

Annual - 
(geomehic mean) 

24-hour - 150 pg/m3 Same as primary 
PMrs Annual - 15 irg/m3 Same as pnmary 

(arithmetic mean) 
24-hour - 65 pg/m3 Same as primary 

Total Suspended Annual 60 - - 
Particulate (geomehic mean) 
Matter (TSP) 

Maximum Daily 150 - - 
Average 
I-hour 35 V D ~  - - 

~&ide-(HzS) (0.05 &/m3) 
Lead Calendar quarter 1.5 pg/m-' 1.5 pg/m3 Same as primary 

3CLday average - - - 
Noks: (a) Standards, other than for o m  and those brred on annual averages, am not to be ex& more than once a year. 

Ihe ozone standard k attained when the Prpeaed numher of days per calendar year with maximum hourly average 

colrentratiolrr above the standard is equal to or less than one. 
@) Concenkationr am ex@ first in vnik in which they were promulgated Equivalent vnib pven in pmthens.  
(c) Pmmq Standards: The levels of air quality necessary, with an adequate m a r p  of safety to pmmt the public health. 

Each state must atrain the primary standards no kber than 3 y- aha that sales implementation plan is approved 
by the EPA 

(d) Secondary Standards: The kveL of air quality necesary to protect the publr welfare horn any horn or anhapated 
adverse e h  of a pollutant 

(e) 

- 
Pearl Harbor Supplemental Air Quality Information 6.10-1 



Volume 6 CVhJ Homeporting EIS 

Table 6.10-2. 1996 DON Air Emissions of Permitted Sources 
Pearl Harbor Area and Ford Island 

Naval Station, Pearl Harbor 1 2.1 1 1.2 1 0 I 0.5 I 0 

Activity 

Pearl Harbor Naval Shipyard 

PMlo 

0.6 

Fleet Industrial Supply Center, Pearl Harbor 

Public Works Center, Pearl Harbor 

Naval Submarine Base, Pearl Harbor 

Public Works Center, Pearl Harbor 1 0  1 0 . 9 1  0 1 0 . 3 1  0 

Total Tonflea1 

Naval Station, Pearl Harbor 

SO2 

0 

0 

0 

0 

- 
Mamtenance F a d t y ,  Pearl Harbor 

2.7 

Total Tonsnear 

6.10-2 - 
6.0 PHNSY: Air Quality Supplemental information 

- 

CO 

0 

0 

162.6 

0 

163.8 

Notr Naval Submame Bare. Pearl Harbor, has smce been reahend Into Naval Stabon, Pearl Harbor. and Naval lntermedmte 

0 

NO? 

0 

0 

0 

0 

FORD ISLAND 

VOC 

2 

0 

0 

1.1 

0 

15.4 

0 

14 8 

0.3 

0.2 

15.9 

0.2 

0.3 

17.3 

0.3 

1.1 0 

0.8 0 



Table 6.10-3. Peak Annual Construction Emissions for Homewrtina 1 CVN at PHNSY. 

Notes: (1) Dredging emissions based on a total dredging volume of 3,000,000 cubic yards (cy) 



Table 6.104. Emission Source Data Associated with Hydraulic Dredging and Disposal Activities at Pearl Harbor - 
CVN Homepating. 

Ndes (1) Based m a dalyndal dredgmg rale d 20.0Wr;).WO.000 cy dry, or 2.CQW4,803.OW cy bulked 

(2) Based on a da~b disposal rale d 2.000 cy (bulked), a e~gM bange loads. Tdal dm@ volme d 4,800,000 cy (bulked). P 

mrndtnp dfitance to the ocean dispasal sle would be 10 nabllcal mdes and an average speed 01 5 kms. 

Table 6.10-5. Emission Factors for DredginyDisposal Activities at Pearl Harbor - CVN H o m e w n g  

I I 1 

(2) Development d an lmprwed lnwnlcq d Em,sslom Iran Pleasure Crall In Caldanm (ARB 1995) 

(3) Llwds Reg~sler d Shtpp~ng. London 1990.1993. and 1995 From Acuex Em Corp 1996 

TaMe6.106. Emissionsfor Hydraulic Dredging and Disposal Activitiesat Pearl Harbor - 
CVN Homewrtino Pmiect. 



Table 6.10-7. ADT Comaosite Fleet Mix MOBILE 5 VOC Emission Factors 

Table 6.10-8. ADT Composite Fleet Mix MOBILE 5 CO Emission Factors 
5 MPH I 25 MPH I 55 MPH 1 Composite 

Year Winter I Summer I % Time I Winter 1 Summer I % Time I winter1 Summer I %Time I Winter 

Year 

Table 6.10-9. ADT Comaosite Fleet Mix MOBILE 5 NOx Emission Factors 

5 MPH 

Table 6.10-10. Worst-case Vehicle Miles Travelled for the Pearl Harbor +I CVN Alternative. 

5 MPH 

W~nter I Summer I % Time ( Wmter ( Summer I % Time I ~1nter1 Summer I % Time I W~nter 
25 MPH 

25 MPH I 55 MPH 1 Composrte 

55 MPH 1 Composne 

Proled Source 

CVN Berthed 

(1) Week-end ADT assumed to be 20 percent of weekday 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 won lase  year. 

(4) CVN crew dependent trips would occur on-base. 

(5) (USN Public Works. NAVSTA Everen 1998). 

Year 

PIA Workers (3) 
CVN Crew Dependents (4) 

Onbase M o t o w l  Mileaae (5) 

W~nter I Summer I % Time ( W~nter I Summer I % Time I ~1nter1 Summer I % Time I W~nter 

Weekday 
ADT 

4.530 

Table 6.10-11. Worst-case Annual Vehicle Emissions lor the Pearl Harbor +I CVN Alternative. 

Week-end 
ADT(1) 

906 
1,920 

11.050 

N A 

Project Scenanoh'ear 

+I CVW2005 

Tons per Year 

15.0 
3.0 

N A 

Annual 

ADT (2) 

801.810 
3,744,000 

12,099,750 

150.000 

0 

11,050 

N A 

Pounds per Year 

249.600 
4,033.250 

N A 

VOC 1 CO 

Mfled 

T ~ P  

15.0 

NOx 

Total Annual 
Mdes 

12,027,150 

92,614 1 754,122 1 149,423 
46.3 1 377.1 1 74.7 



Table 6.10-12. Onerational Emissions for One CVN at Pearl Harbor Naval Shiovard, 

I I I I I I I I I 

PM I 51 I 1.160) I I 01 151 1.235 1 2.415 1 1.21 1.21 
VOC 1 1271 660) 1,4211 1,2641 5.2821 01 5,0211 231 92,614 1 106.412 1 53.21 55.97 
Notes. (1) Emissions based on TaMe 5.10-2. VplUme 5. 

Table6.10-13. Emissions from Operation o f t  1 CVN at FSC Eauivalent at Pearl Harbor Naval Shipvard. 



Hawai i Air 
Data 

State of Hawaii 
Department of Hdth  

Ckan Air Branch 



TABLE 1II.A 

NUMBER OF TIMES FEDERAL AND STATE AIR QUALITY STANDARDS EXCEEDED 
(January 1991 to December 1993) 

WRnON HONOKU 
11. hour 8 tandard) 
1. WO. Of aWlVIS8 
2. Federal stsndard exceeded 
3. s tate atandsrd exceeded 

I. No. of aanplts 
2. Federal standard exceeded 
3. State atandard exceeded 

SULFUR OWIDES 
(2bhour rtandard) 
1. WO. of aanples 
2. federal standard exceeded 
3. State r tardard exceeded 

2. federa( standard exceeded 
3. Stat* standard erceeded 

w 
(24-hour standard) 
1. no. o f  ranples 
2. federnl standard exceeded 

rn 
(24-hour standard) I. NO. of s a n ~ l e s  
2. federal standard exceeded 
3. s t a r t  t tsndard exceed 
b 

pept. o t  
Health. 
Oahu 

*A.O.S. to r  Wltrooen Dloxlde 18 70 uo/m' (annual mean, arl thmetlc).  

Yert Beach, 
Oahu Yalmanalo, 

Oahu 

Pearl 
CltY, 
Oahu 

Kapolel, 
Oahu 

L l l l ha ,  
Oahu 

0 



TABLE 111.8 
I 

NUMBER OF TIMES FEDERAL AND STATE AIR QUALITY STANDARDS EXCEEDED 
(January 1991 to December 1993) 

i. NO. of aanptes 
2. federal s twda rd  exceeded 
3, State standard exceeded 

II I. No. of aanples 
2. federal rtmndsrd exceeded (1 3. Str ta standard exceeded 

$!uYuum 
(24.hour rtandard) 
1. NO. of vanplw 
2. federal rtandard exceeded 
3. Stste standard exceeded 

2w 
(1-hour standard) 
1. NO. of awpleb 
2. federal r tandr rd  exceeded 
3. State ntandard exceeded 

1. no. of sa@aa 
2. federal rtandard exceeded 

(24-hour standard) 
1. No. of aanplel 
2. federal standard erceeded 

Klhel, Maul 



SECTION 6.13 
P 

PEARL HARBOR HISTORIC INVENTORY 



SECTION 6.13 
PEARL HARBOR HISTORIC INVENTORY 

Source: Historic Preservation Plan (Feb 1978). U.S. Naval Base Pearl Harbor 
(DON NAVFACENGCOM) 



I P E A R L  I 

"a- w... - m.. 
FACILITY LOCIATION MAP 

7 . 2  *--- - 5 . --- - - 
Figure 6.13-2. Historic Properties at the Proposed Project Area PHNSY (Page 1 012) - 



P E A R L  

Figure 6.13-2. Historic Properties at the Proposed Project Area PHNSY (Page 2 of 2) 
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PEARL HARBOR HISTOXIC IKVECTORY 
NAVAL SHIPYARD 

CATEQSRY I 

FACILITY CONSTR. ACT. CURRENT ORIG. SHPO PROJ PROJ LTR TO LTR TO FACILITY PHOTOS LTR TO EEKARKS 
10. DATE USE CAT REChT NO. ACTIOF SHPO ACHP STATUS TAKEE KPS 

1913 SEYD 
1911 SHYD 
1911 S m O  
1913 SRYD 
1916 SAYD 
1916 SHYD 
1916 S R D  
1941 SHYD 
1942 SBYD 
1943 SBYD 
1943 SRYD 
1942 SllYD 
1935 SBlP 
IP(3 SHYD 
ION SKYD 

YJLT 
Tlilr'G FAC 

WILT 
SANE 
WOODKRKG 
SAKI 
F'T 
r n T  
MLT 
LPJLT 
FOUN'RY 

SAU 

h3G!h' B511G 
ELEC IACTO) SBOP IACHP 3/31/80) 
E X C  snor IACHP 3/31/80) 

I 
FOUNDRY 
WSODWRKIIIG SHOF 
BOAT SBOP 
PATTERN SEOP 
SB!PFITTIEG/kTLD!h'G SHOP 
SVPPLY 
ELECTROXIC KAPOKS SHOP 
ODTSIDE YdCElKE SHOP 
CRUSAERIPULVERIZER 
W R A E A D  C k M E  IACH? 2/9/1CI 
UUI RkILNAY 13  (12111/8!1 
DRY DOCK I 1 I 
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PEARL BAREOR RlSTOHlC IKVEITORY 
%AVAL SHIPYARD 

CATEEOXY 1 



PEABL HARBOR HISTORIC 1I;VEhTORY 
XAVAL SEIPYARD 

FACILITY COYSTR. ACT. CURRENT 0810. SUP0 PROJ PROJ LTR TO LTR TO FACILITY PHOTOS LTR TO REHARKS 
XO . DATE USE CAT RECAT KO.  ACTIOR SHPO ACSP STATUS TAKE! h?S 

I I A  
140-110A 

lS5A 
I B 
IC 
ID 
I E 
IF 
IG 
IA 
26 

311A 
3 1  
38 
4b 
I A 

N A  
B l A  
Clb 

7 W 9 A  
bllA 

O? A 
81 
83 
8( 
85 
86 
87 
BB 
89 

810 

1 

1938 SHYD 
1938 SHYD 
I944 SSYD 
1941 SUYD 
1941 SAY8 
1041 SAYD 
1941 SHYD 
1941 SR(D 
1041 SIlD 
1041 SBYD 
1042 SRTD 
1936 SHYD 
1041 SAYD 
1843 SWD 
1041 SRTD 
1011 SBYD 
1043 SEYl 
1041 SRYD 
I041 SHYI, 
1015 SUD 
1 9 t 2  SHYI, 
1013 ERYD 
I927 SAYB 
1836 SHYD 
1936 SAID 
1038 SBYD 
1936 SRYD 
1036 SRYD 
1036 SHYD 
1636 SEYO 
1936 SBYD 

S k E  
SHOPS 
WLT 
ml' 
DJLT 
DJLT 
ULT 
rJLT 
DJLT 

ADYlll OFF 
PIPE SEOP 
SHIPS FRC 
CODE 3480 
SAE 
r n T  
MlLf 
YOCH SROY 

ShKi  
S AM 
S AE 
SAE 
SAW2 
s AE 
SAhD 
SlWT 
SAYS 
SAKE 

STORAGE 
ED CLlh'lClSAFETY OFFICE 
STORAGE 
BLDC 1 AXEEXES [DEMOLlSH ACHP 7/25/79] 

' BLDG I APXEXES 
BLDO 1 Ah'YEXES IDEMOLISH ACW 11251191 
BLDO I AIQEXES 
ELDO I AlNEXES 
BLDO I bUHEXES 
BLDO 1 ANh'EXES 
STORAGE 
ADM!Q STGE 
ELEC SEOP A h W X  (ACBY 3113/8bI 
ELECTRIC SHOP 
SAEET E T A 1  SYOY 
GALVAE121IG SROP 
POST OFFICE 
IISlBF UCI! S90P 
A3YIX 8150 
VhCAh'T 
MIPT STGE 
DIV113 LOCKER 
LEPhlR !WXF 
EE?AIS! PIERIRARF 
REPAIR ?1ERI\VARF 
REPAIR PrrP/WtlARF 
REPAIR r .rnlkYARF 
REPAIR PIER/WARF 
H P I l R  PIERIkWiF 
EYAlb  FIERlkWd 
LEYAll PIEE/kTl&F 



PEARL !!A9004 ElSTORIC IX\'E%TORY 
XAV1L EBIPYhRD 

CATEMBY 3 

FACILITY COhSTR. ACT. CURREET ORIG. SRPO PROJ PROJ LTR TO LTR TO FACILITY PHOTOS LTR TO REYARKS 
NO. DATE USE CAT RECAT NO. ACTIOX SHPO ACHP STATUS TAKE XPS 

Bl l 
812 
B13 
811 
015 
PI6  
B l l  
618 
B19 
320 
821 
612 
GD3 
OD5 

03- 1 
O D 4  
GD-4 

EI- ) i2  
0- 1 
0-2  

SIO'JQ 
S1133 
S1131 
S l l 3 5  
S1161 

S l 7  
S780 
ST81 
S782 
ST86 

TI I 

sm 
SHYD 
S a m  
sm 
SBID 
SHYD 
SUYD 
SAYD 
sm 
SAYD 
sm 
SHD 
SHYD 
SHYD 
SAYD 
SAYD 
SAYD 
SHYD 
SEYD 
SHYP 
SHYD 
SRYD 
SHYD 
SHYD 
sm 
SHYD 
SRYD 
SHYD 
SHYD 
SAYD 
SHYD 

S A E  
SAME 
sm 
S AE 
SAE 
SAYT 
SAKE 
SAYS 
S M  
SAME 
S A T  

S AYI 
sm 
SAE 
SAE 
S A E  
S A E  

FALLOUT S 

sm 
HULT I 
SAE I 
SAE I 
SAKE 1 
SAKE 
S A E  

BEPAIR FIER/kYARF 
BEPAIR PIERIhYARF 
RIPAIR PIERIk'3AEF 
REPAIR PIEUWRARF 

1 /90  D 5/18/90 BEPAIR PIER/kURF 
1 /90  D 5 /18 /90  BEPhlR PIERlhSARF 
1 /90  D 5/18/90 REPAIR PIERlh*r'AkF 
1 /90  O 5/18/90 EEPbIR PIER/EARF 

REPAIR FIEklk~AkF 
REPAlB PIEHIWdAR! 
REPAIR FIEli/h?iARF 
REDIlX WAEF 
w A ! k  h%!$ 
RCFIlR WiALF 
RiFh:R FIEk 
W k l k  F!EX 
W b ! k  h r 3 ?  
TWB w r  .. . 
R?A!R WAV 
REFh:P WRAitf 
H: FULL Tlh'C 
6OM SHiLTER 112 
BOB SHELTEa 112 
BOD SBELTEX 112 
ELDlh'G SLAB 
DSY DOCK 1 PUEHOUSE I I 
DknlOCK 2 I ?  

DRT>OCK 3 
11BT DOCK 4 1 4  

PCPfiOUSE 
FIE! OEPT S7CE 
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PEARL HARBOR HISTORIC IPVE6T3RY 
PAVAL SHIPYARD 

TICILITY COPSTR. ACT. 
PO. DATE 

-.----------.---*-.--.--.-. 
Tl5-TI51 1943 SAYD 

719 1944 SBYD 
T44 1944 S R D  

I 1913 SHYD 
5 1013 SATTI 
8 1913 SHYD 
9 1025 SUTT 

I I 1911 SBYD 
13 1911 SRTD 
15 1916 SEYD 
18 1918 SHYD 
19 l Q l 8  SBYD 
2 I 1019 SAYD 
21 1918 SBYD 
11 1019 sum 
28 1819 SRYD 
19 IUl8 SBYII 
33 1919 SHYD 
39 16'43 SEYB 
4 4  1943 SEYD 
58 1043 SHY3 
64 1923 SHYb 
11 1926 SHY3 
68 1923 SHY3 
11  1924 SBYD 
I4 1923 SHYD 
00 1925 SA(D 
92 1926 SHYD 
91 1943 SHYD 

126 1923 SHYD 
119 !033 SHYD 

CURREPT ORIG. SUP0 PROJ PlOJ LTR TO LTR TO fAClLlTY PHOTOS 
USE CAT RECAT NO.  ACTlOK SHPO ACHP STATUS ThLEB 

STGE 

SIO? 
SAE 1 12130180 
SAD 1 12130180 R94-eE EOOf REP 
YULT 1 12130180 
n n T  
WLl  1 12130180 
SANE 1 12130180 
SAE 2 I2130180 
SAE 
SAE 

SAkT 
9I.E 
GEL' KSE 1 1?1301@0 
REACTOI 
kULT 2 11130180 
MLT 2 I O I G I ~ O  
YULT 1 111301@0 
MLT I 12/301sD 
YJLT 1 12130180 
SMT 
rJLT 
SAKE 2 11130180 
GEK KSE 

LTR TO REUARXS 
KPS 

-...---...---.......----.F-....-.--.-..-.---.F-..--.--. 

SUB, SALVAGE GEAB 
STOSE HOUSE 
STORABE 11 
SHIPfICTIh'G 6 BOILER SHOP 
FORGE 6 PROPELLER SBOP 
ELEC POWE3 PLAllT 
STORAGE 
Pklb'T SHOP 
PlPEFlTTlliG SAOFS 
SHOP STORE 
STORAGE 
LATRII 
STORAGE 
STOBhGf L OABAGE 16 

rJPITIONS 
STOXAGE (EXC SEO?) 
SECL'EI7Y 6 1,Ih':SG kk!S 
?A"IXE 
SUPPLY 
A:lU:h' EL20 
Wh'5, EE?l!R C!OY 
STOEAOE b SUFYLY 
IA'SIDEIOUTSIDE YACB SBOP 
CihTML TOOL SIOY 
SHEET ETAL SBOP 
LATRIBE 
FLAK STOREBOUSE 
UTLDIKG SCEOOL 
STOEAGE 11 

STORAGE 
STOPAGE 



PEAEL HARBOR HlSTORlC IKVEBTORY 
NAVAL SHIPYARD 

FACILITY COXSTR. ACT. CURREYT ORIG. SHPO PROJ PROJ LTR TO LTR TO FACILITY PR090S LTR TO REWARKS 
NO.  DATE USE CAT RECAT NO. ACTIOI SHPO ACHP STATUS TCEB BPS 

1936 SEYD SAKE 
1935 S I P 0  S A E  
1931  SBYD SAKE 
1937 SAlD SAKZ 
1039 smo 
1942 SBYD 
1942 SBYD 
1910 SHYD SAKE 
1940  SAlD SAKE 
1941 SBYD SAWE 
1941 SFYD SAKE 
1942 SIYb 
1911 sm WT 
1941 SBYD WLT 
1942 SBYD P.1001h'G 
1812 SBYD 
1042 SliYD SAKE 
1942 SBYD PJLT 
1941 S U D  Ll%T 
1941 SHY3 OFFICE 
1842 St!TD SAXE 
1943 SBYD KULT 
1843 SEYD SbE 
1842 SHYD STOE 
I t 4 3  SRYD 
1944 SHYB 
1944 ShTD OFFICE 
1921 SHYD KJLT 
IC?3 SEYB S A K  

LhTHIlES (9 
LhTB:BES 1 9  
klGG:lG GEAR STOREHOUsE 
BEAD OR LATRILE 
S:OMGE 8 GAF.AGE rb 
LCBEB KILL 
R:!XER'S 6 LkBOERS SVO? 
STO5AGE 1 5  
SYOSAGE 1 5  
GEl UYSE 
G f l  W E  
CAXTERIA 
DWTDOCX 2 1 2  
LATllBE 
STORAGE REPAIR HOUSE 
QUALITY ASSURAKE OFFICE 
FIRE STATIOA' 
D:SDELSARY 
LAXlLE 1 1 0  
C&FE';EElA I 1 0  
EUlATlOli' KALTH LAB 
YKilhT RAILWAY 1 3  

FOLKDLY STOSACE BLDG 
Y:?E SYO? AlIXX 
PLY DOCK YAil:TESbh'CE 
K l 3 1 S G  ABALYSIS SHOP IFORER CAT 2 SWO l O / t  
'X-LbY LAB 
A X K  



. . 
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FACILITY COPSTB. ACT. CURREFT ORIG. SHPO PROJ PROJ ITR TO LTR TO FACILITY PHOTOS LTR TO REKARKS 
NO. DATE USE CAT RECAT KO. ACTIOF S W O  ACRP STATUS TAKE! YPS ....................................................................................................................................................................................................................... 

sum 
SAYD 
sm 
SAYD 
sm 
SUYD 
SRYD 
SHYD 
SAYD 
SNlD 
sm 
SH'ID 
sm 
SRYD 

LATRINE 
SHIPYARD REPAIR SEOP 
KLDIPG TRlilNlh'G 
KLDING TRAlNlKG 
WAREHOUSE 
WAREHOOSE 6 BATTERY SHOP 
DRY DOCK I 14 

' DRY DOCK I 14 
FLAM STOREHOUSE 
CHAll FALL TESTlREPAlR 
STORAGE I I I 
STORbPJE 1 1 1  
STORAGE 
BRIDGE CRAE WAY 
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PEARL HASBOR HISTORIC INVEKORY 
EAVAL SH!?YABD 

FACILITY CODTR. ACT. CURRENT ORIO. SHPO PROJ PaOJ LTA TO LTA TO FACILITY PHOTOS LTR TO REMARKS 
NO. DATE USE CAT RECAT PO. ACTIOI SHPO ACHP STATUS T A W  XPS 

.-.....--.------.*-~----------.--.-------------~-~-..--..--..--.--.~.~.~--~~---..-.--..-....-.--.-.~--..........~~~-.-.-.-~~-~~-~.-..~-.---.-~-~~.~.---...-~-~.~.~~.~~~~ 
SETD 
SHYD 
sun, 
SllYD 
sm 
Sh' 
SEYD 
SHYD 
S e n  
SEYD 
sm 
sm 
S R D  
SBTD 
sm 
SKYD 
SATD 
SHYD 
SHY0 
S!YD 
sm 
SHYD 
SBYD 

PARKIPG 

FALLOUT S 

OKY STOl 
SAKE 
S A E  

BIKE SHELTER 
BOY9 SRELTER 
EON3 SEELTER 
TARK 
T A M  
THY. 
T A N  
TkUK 
BOKS IRELTEL 6 GAhAOE 
E O B  SIELTER 
BOY9 SRELTER 
B O D  SHELTER 
B O B  SRELTER 
non S!ELTER 
BOM S E L T E R  
EOE SEELTEB 
B O U  SEELTEX 
B O G  SEELTEA 
DLB QUhIPY ASSl!::hSCE 
FLAY. STOREAOOSE 
STORAGE 
YUh? HOUSE IISYDOCX (3 
TLISSDOCEH P I T  



PEARL HARBOB HISTORIC INVE#TORY 
KAVAL SHIPYARD 

KO. DATE DSE CAT RECAT NO. AC7IOk' SHPO ACKP STATUS TAKEN EY S 1 
1866 SBYD S N  
1953 SXPD hWLR REP 
I057 SmO S A E  
1951 SAID S A E  
1980 SEYD SAKE 
1880 SHYD 
1861 SBYD SAME 
1863 SBYD SAKE 
1964 SAlD 
1965 SRlD SAY! 
1070 SRYD SAME 
1870 S!ND SAXE 
1970 SXYD SAKE 
1960 SHYD S A E  
I068 SEYD SAM 
1960 SBYD 
I960 SBYD SAKE 
1972 SHYD S A E  
1971 SBYD SAKE 
1913 SRYD WASTE PLT 
1873 SHYD 
1978 SHYD S A E  
1675 SHYD SAkX 

REPAIR W A N  1 
BADAR AITEIEA REPAIR 
BUS STOP 
PASSENGER PLATFORI 
TWSDOCER TEST SITE 
TBIJSDUCER TEST SITE 
CmORT 
XUCLEAR WASTE FAC 
OOTliOUSE 
SIACK BAR 
PAlhT SHOF 
SAKD BLAST 
TRHSDUCER TANK 
DISTILLED WATER -TAM 
Bh'iTERY WASEOUSE 
ELECTROLYTER WATER TAPK 
ACID TOPPIKG TAM 
);1CLEIIR VASTE FAC 
KVCLEAR WASTE ibC 
LATRINE 
SXACK BAR 
ShKD BLAST 
SlACK SHOP 


