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During the October 2001 Navy Partnering Team Meeting, a plan of action for assessing the 
risk to ecological receptors at SWMD 25 was developed. The plan consists of comparing 
analytical sediment and surface water data collected during the Phase I, II, and III RCRA 
Facility Investigations (CH2M HILL 1993,1995,1999) to BTAG screening values for flora 
and fauna, computing screening-level food-chain models for bioaccumulative chemicals for 
aquatic receptors, and to develop a list of chemicals of potential concern”(COPCs) based 
upon hazard quotients (HQs) equal to or greater than one. The results of these analyses are 
presented in this Technical Memorandum. 

Site History 

SWMU 25 (Inert Landfill) is located approximately 2,400 feet north, and in the Type II Clear 
Zone, of NAS Oceana Airfield Runway 14/32 (Figure 1). The general area is-bounded on 
the south by the Norfolk and Southern Railroad; on the west and east by undeveloped land; 
and, on the north by Virginia Highway 44. A semi-paved access road crosses the railroad 
and connects the SWMU to Potters Road. The area south of the railroad is characterized by 
farm fields owned by the Navy, but leased to a local farmer. 

During the construction of Highway 44 in the 197Os, this area was used as borrow pits for 
sand and gravel. Over the years, the two borrow pits in this area filled with water 
eventually forming ponds. The western pond is approximately twenty-five to thirty feet 
deep. The eastern pond is not being evaluated for two reasons. First, there is no evidence 
that this pond was ever used as a landfill. Second, although a ditch runs between the two 
ponds, the ditch is completely blocked by a dirt road, which leads into the area. This road 
does not have a culvert and therefore serves as a dam between the two ponds. Therefore, 
there is no flow of surface water between the two ponds, so any potential contamination in 
the western pond, will not migrate to the eastern pond. Surface water elevation is higher in 
the eastern most pond. Therefore, if there were to be a groundwater connection between the 
two ponds, the groundwater flow would follow the hydraulic gradient and move from the 
easternmost pond to the westernmost pond. 
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In 1979, the Navy purchased the land and began using the area near the western pond as a 
concrete disposal area. These disposal activities ceased prior to 1990 and the area has not 
since been used by the Navy. The SWMU was identified in 1983 (RFA) due to the presence 
of the concrete rubble and apparent residential dumping of old refrigerators and other 
appliances. 
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Approximately 60 percent of the concrete was placed within the western pond. The pile of 
debris rises above adjacent grade levels by 8 to 16 feet. It is roughly circular with a diameter 
of about 360 feet. NAVFAC Instruction P-80.3 indicates that Type II Clear Zones shall be 
graded and cleared of all above ground objects except airfield lighting. Therefore, the 
concrete is scheduled to be removed and recycled by a contractor at no expense to the Navy. 
The concrete removal will extend to the ground surface adjacent to the pond and to three 
feet below the water surface, in the pond. 

Solid waste, other than concrete, will be properly disposed by the facility. In the event that 
waste other than inert debris or visible evidence of such is discovered during or after 
executing the concrete removal project, the Navy will notify the risk management team to 
discuss whether additional investigation or study to characterize the contamination and 
associated risk is necessary. 

As part of the restoration plan, after the concrete is removed the western pond will be used 
for the development of a warm water fishery. Sand will be added to fill spaces left between 
pieces of concrete, thus creating an aquatic bench along the edge of the pond. Details of the 
restoration are included in the Environmental Assessment Prepared for the Concrete 
Disposal Restoration (U.S. Navy, 1997). 

Environmental Setting 

The western pond covers approximately six acres and is approximately twenty five to thirty 
feet deep. There is no surface water outlet from the western pond. The two ponds are 
primarily surrounded by a variety of grasses, scattered eastern red cedar (Jtlniperus 
virginiana), black cherry (Prunus semtina), groundsel tree (Bacchark IzaZimifoZia), red mulberry 
(Moms rubru), and wax myrtle (Moreh cerifera), as well as crabapple species (Mulus sp.) and 
Chinese privet (Lipstrum sinense). 

According to observations made during a site visit on 30 January, 2003, sparse brush occurrs 
along the edge of the pond. Water in the pond is greenish brown and no aquatic vegetation 
was observed in the pond. 

A variety of birds have been observed around the pond, including great blue heron (Ardeu 
her&&), ring-necked duck (Ayfhya C&U-G), mallard (Ams plafyrhynchus), belted kingfisher 
(Ceryle alcyan), and crows (Corvus brachyrhyncos). Bluegills and largemouth bass have been 
observed in the pond. 

Available Data 

Two surface water samples and three sediment samples were collected in 1993, as part of 
the Phase I RFI. Two sediment samples and a surface water sample were collected in the 
pond, and a surface water and sediment sample were collected in the adjacent ditch. 
Samples were analyzed for metals, pesticides, PCBs, semivolatile organic compounds 
(SVOCs), and volatile organic compounds (VOCs). 

Three additional sediment samples were collected along the shoreline of the pond in 1994 as 
part of the Phase II RF1 in order to confirm the presence of pesticides and metals in the 
pond. The samples were not analyzed for SVOCs or VOCs because earlier samples did not 
‘have concentrations above ambient water quality criteria or established sediment criteria. 
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EC&OGICAL RISK ASSESSMENT - SWMU 25 - INERT LANDFILL 

In 1999, as part of the Phase III RFI, three additional Sediment samples were collected in the 
middle of the pond in order to determine if the pesticide contamination observed earlier 
was coming from the inert landfill or the adjacent farm field, which may have been 
intermittently treated with pesticides for agricultural purposes. As all results were below 
the detection limits in all three samples, it was determined that the inert landfill is not likely 
a source of pesticides. 

Methodology 

Data from all sampling rounds were used. Maximum concentrations for each analyte were 
compared to BTAG screening values for both fauna and flora. All chemicals with HQs 
equal to or greater than one, are considered to be COPCs. For those chemicals that were 
undetected, maximum reporting limits were used. All detected chemicals without ti 
screening value were considered to be COPCs. 

Maximum concentrations were used in an ingestion based food web model using 
bioaccumulative chemicals (USEPA 2000). All chemicals which have No Observed Adverse 
Effect Level (NOAEL) HQs greater than or equal to one are considered to be COP& 
Receptors which were assumed to be representative of the site, and were used in the model, 
include the raccoon, mink, muskrat, kingfisher, and the mallard. 

Screening Results 

Suqace Water - Flora 

No metals exceeded screening values based upon detected concentrations. Four undetected 
metals (cadmium, chromium, mercury, and silver) exceeded the screening values based d 
upon maximum reporting limits. Screening values were not available for nine metals, 
however, only one of these metals (manganese) was detected (29.7 ug/L - SWOl). 

No PCBs or pesticides were detected. Seven undetected PCBs and nine undetected 
pesticides exceeded the screening values based upon maximum reporting limits. Screening 
values were not available for one undetected pesticide. 

No SVOCs exceeded screening values based upon detected concentrations. Ten undetected 
SVOCs pesticides exceeded the screening values based upon maximum reporting limits. 
Screening values were not available for thirty-six SVOCs, however, only two of these (2- 
methylnapthalene and naphthalene) were detected at levels of 6.0 and 3.0 ug/L, 
respectively. These SVOCs were only detected in one out of the two samples collected 
(SWOl). 

No VOCs exceeded screening values based upon detected concentrations or maximum 
reporting limits. Screening values were not available for twenty VOCs, however, only one 
of the VOCs (toluene) was detected (29.7 ug/L) and it was only detected in one of the two 
samples collected (SWOZ). 

Sutface Water - Fauna 

No metals exceeded screening values based upon detected concentrations. Five undetected 
metals (aluminum, cadmium, iron, mercury, and silver) exceeded the screening values 
based upon maximum reporting limits. 
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No PCBs or pesticides were detected. Seven undetected PCBs and ten undetected 
pesticides exceeded the screening values based upon maximum reporting limits. 

No SVOCs exceeded screening values based upon detected concentrations. Twelve 
undetected SVOCs pesticides exceeded the screening values based upon maximum 
reporting limits. Screening values were not available for twenty-nine SVOCs, however, only 
one of these (2-methylnapthalene) was detected (6.0 ug/L - SWOl). 

No VOCs exceeded screening values based upon detected concentrations. One undetected 
VOC (carbon disulfide) exceeded its screening value based upon the maximum reporting 
limit. Screening values were not available for seven undetected VOCs. 

Sediment - Flora 

Chromium was detected at all six sampling locations and exceeded it’s screening value at 
four of these locations. Hazard quotients ranged from 1.2 to 4.3. Exceedences were located at 
SDOl, SD04, SD05, and SD06. No undetected metals exceeded the screening values based 
upon maximum reporting limits. Screening values were not available for sixteen metals (ten 
non-detected and six detected values), so these metals were retained as COPCs. Metals were 
detected in six of the sediment samples along the edges of the pond, however, as flora 
screening values are not available for these metals, the risk is unknown. 

Four out of twenty-two pesticides were detected. Two of the four detected pesticides (4,4’- 
DDD and 4,4’-DDE) exceeded screening values based upon detected concentrations. 
Twenty undetected pesticides were considered to be COPCs because no screening values 
were available. 

PCBs were not detected in any sediment samples. Seven undetected PCBs exceeded the 
screening values based upon maximum reporting limits. 

Eight out of sixty-nine SVOCs were detected. No SVOCs exceeded screening values based 
upon detected concentrations. Sixteen undetected SVOCs pesticides exceeded the screening 
values based upon maximum reporting limits. Screening values were not available for 
forty-two SVOCs. 

One out of forty VOCs was detected. No VOCs exceeded screening values based upon 
detected concentrations or maximum reporting limits. Screening values were not available 
for thirty-eight VOCs. 

Sediment - Fauna 

Three metals (cadmium, copper, and zinc) exceeded screening values based upon detected 
concentrations. No metals exceeded the screening values based upon maximum reporting 
limits. Nine metals were considered to be COPCs because no screening values were 
available. 

Two pesticides (4,4’-DDD and 4,4’-DDE) exceeded screening values based upon detected 
concentrations. Nineteen undetected pesticides were considered to be COPCs because no 
screening values were available. Seven PCBs exceeded the screening values based upon 
maximum reporting limits although no PCBs were detected. 
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No SVOCs exceeded screening values based upon detected concentrations. Twenty-one 
undetected SVOCs pesticides exceeded the screening values based upon maximum 
reporting lirnits. Thirty-three SVOCs were considered to be COPCs because no screening 
values were available. 

No VOCs exceeded screening values based upon detected concentrations or maximum 
reporting limits. Screening values were not available for thirty-three VOCs, which were 
thus retained as COPCs. 

Food Web 

Copper exceeded ingestion based screening values for all five receptors. NOAEL HQs 
ranged from 1.49 (mink) to 7.30 (raccoon). Lead (HQ of 1.2) exceeded screening values-for 
the mallard. Mercury exceeded screening values for the muskrat (HQ of 1.03), kingfisher 
(HQ of 8.83), and the mallard (HQ of 6.74). Z inc exceeded screening values for the raccoon 
(HQ of 3.03), kingfisher (HQ of 8.64), and the mallard (HQ of 14.11). 

Three PCBs exceeded screening values for the raccoon and the mink. AB seven PCBs 
exceeded screening values for the kingfisher. NOAEL HQs ranged from 1.86 to 6.64. 

One SVOC (hexachlorobenzene) exceeded screening values for the kingfisher with a 
NOAEL HQ of 1.02. No other SVOCs exceeded ingestion based screening values. 

Because these results were based up,on the most conservative estimates, a comparison of to 
average concentrations was also conducted. When using the more realistic average values, 
most of the NOAEL HQs would fall below one. In this comparison, only the kingfisher has a 
NOAEL HQ greater than one (1.2), which is for mercury, however, mercury was not 
detected in any of the sediment or surface water samples. In addition, the LOAEL HQ for 
mercury for the belted kingfisher is 0.12. Therefore, based upon the more realistic, average 
concentrations, there are no risks to upper level trophic receptors from this pond. 

Uncertainties 

Screening Values 

There were no screening values available for many chemicals in some of the media. This 
resulted in the chemical being retained as a COPC for both detected and non-detected 
chemicals. This likely overstates the number of actual COPCs. The potential for these 
chemicals to be present at concentrations that could adversely affect ecological receptors is 
unknown. The potential for risks associated with the chemicals is unknown for the 
following reasons. A non-detected result shows that the analytical methods could not detect 
the presence of a compound above a certain detection limit. The compound could be 
present at concentrations up to the detection limit forthat compound or the compound may 
be absent. This adds an uncertainty to the risk assessment process. The non-detected value 
may or may not be toxic depending on screening values. ..\ If a screening value is not 
available for that compound, additional uncertainty is introduced into the process. 

Total Versus Dissolved Metals 
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USEPA guidance (USEPA 1996) suggests that the dissolved metal fraction should be 
preferentially used to the total metal fraction in surface water screening. Total 
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concentrations were used in the ERA for surface water screenings since dissolved data were 
not available. High levels of suspended solids and sediment adsorbed metals might result 
in overstating bioavailable surface water concentrations and thus potential exposures and 
risks. This introduces potential for uncertainty into the risk assessment. 

Ingestion Screening Values 

Data on the toxicity of many chemicals to the receptor species were sparse or lacking, 
requiring the extrapolation of data from other wildlife species or from laboratory studies 
with non-wildlife species. This is a typical limitation and extrapolation for ecological risk 
assessments because so few wildlife species have been tested directly for most chemicals. 
The uncertainties associated with toxicity extrapolation were minimized through the 
selection of the most appropriate test species for which suitable toxicity data were available. 
The factors considered in selecting a test species to represent a receptor species included 
taxonomic relatedness, trophic level, foraging method, and similarity of diet. 

A second uncertainty related to the derivation of ingestion screening values applies to 
metals. Most of the toxicological studies on which the ingestion screening values for metals 
were based used forms of the metal (such as salts) that have high water solubility and high 
bioavailability to receptors. Since the analytical samples on which site-specific exposure 
estimates were based measured total metal concentrations, regardless of form, and these 
highly bioavailable forms are expected to compose only a fraction of the total metal 
concentration, this is likely to result in an overestimation of potential risks for these 
chemicals. 

Data Issues 

Analytical data from the Phase I and Phase III RFIs were validated. However, validated 
data from the Phase II RF1 were not available. Detection limits used in the 1993 and 1994 
timeframe are not as refined as they are currently. This could result in very high maximum 
detection limits being used in cases where no concentrations were detected in any of the 
samples. 

Conclusions 

The results of this screening risk assessment reflect the most conservative look at the 
potential risk at the site. Maximum concentrations were compared to both media specific 
and foodweb screening values. Total metals were evaluated rather than dissolved metals 
because dissoved data were not available. Data on the toxicity of many chemicals to the 
receptor species were sparse or lacking, requiring the extrapolation of data from other 
wildlife species or from laboratory studies with non-wildlife species. Most of the 
toxicological studies on which the ingestion screening values for metals were based used 
forms of the metal (such as salts) that have high water solubilityand high bioavailability to 
receptors resulting in an overestimation of potential risks for these chemicals. Validated 
data from the Phase II RF1 were not available, potentially resulting in very high maximum 
detection limits being used in cases where no concentrations were detected in any of the 
samples. 

No analytes exceeded screening values based upon maximum concentrations in surface 
water for either aquatic invertebrates or plants. 
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i , One metal (chromium) and two pesticides (4,4 -DDD &td 4,4’-DDE) exceeded flora 
j;,p b,., 

screening values based upon maximum concentrations in sediment. Three metals 
(cadmium, copper, and zinc) and two pesticides (4,4’-DDD and 4,4’-DDE) exceeded fauna 
screening values based upon maximum concentrations in sediment. Chromium 
concentrations have a strong correlation with aluminum concentrations throughout the 
pond, giving evidence that the chromium is occurring at ambient concentrations and less 
likely to be associated with the concrete debris. High copper and zinc concentrations at 
SD01 appear to be associated with the concrete debris and are not characteristic of the other 
concentrations within the pond. Pesticides are not expected to be site related and are most 
likely a result of incidental spraying on the base or on the adjacent farm field. 

Although metals were detected in samples along the edge of the pond, screening values 
were not available for all of these metals and therefore, potential risk near these samples is 
unknown. In addition, sample locations SD03 and SD04 do not correlate with the rest of the 

_I pond data, are isolated, and are less likely to be associated with the concrete debris. 

Four metals, seven PCBs, and one SVOC (HQ of 1.02) exceeded ingestion based screening 
values for one or more receptor based upon maximum concentrations. No PCBs were 
detected in the sediments or surface water. In addition, maximum reporting limits for PCBs 
that were used in the foodweb models were extremely high compared to reporting limits in 
the other two samples. Therefore, results of the foodweb modeling for PCBs were extremely 
conservative. All HQs for PCBs were below seven. When using the more realistic average 
values, most of the NOAEL HQs would fall below one. In this comparison, only the 
kingfisher has a NOAEL HQ greater than one (1.2), which is for mer+uy. 

\- ,. Recommendations 
I ,/ 
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Based upon detected concentrations and available screening criteria, there appears to be an 
isolated area in the pond adjacent to SWMU 25 where potential risk to ecological receptors 
may exist. This is supported by sediment chemistry data from sample location OW25-SDOl- 
93A in the southeast corner of the pond. Because this sample is located near the end of a 
ditch between the inert debris pile and the railroad track to the south, there is uncertainty as 
to whether this contamination is due to the inert debris pile or some other source. The 
remaining data from the pond suggests contamination is limited to this southeastern corner. 
Potential risk posed by this one sample appears limited to cadmium, copper, and zinc for 
fauna and chromium for flora, and therefore, no further action is recommended at SWMU 
25. 

i , 
Risk Management Decision 
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After reviewing the site and the associated environmental data presented in this technical 
memorandum, the NAS Oceana Partnering Team accepts the conclusion that there is 
potential risk associated with the south-eastern portion of the pond. The team also 
understands and accepts the uncertainty associated with this risk conclusion due to the lack 
of a robust set of data. Based on the information presented in this technical memorandum, it 
is the decision of the team that a Risk Management Decision of No Further Action be made 
for SWMU 25 at NAS Oceana. 
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Table 1 

Screening Statistics. BTAG Flora 
Screening‘statistics - SWMU 25 - Surface Water 

NAS Oceana, Virginia Beach, Virginia 
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Screening Statistics - BTAG Flora 
Screening Statistics - SWMU 25 - Surface Water 

NAS Oceana, Virginia Beach, Virginia 

Maximum Sample IO of 
Detected Maximum Maximum 

Detected Reporting Limit Frequency Concentration Screening Frequency of Hazard 

Ranne of Detection Detected Concentration Value Exceedance Quotient’ COPCS 
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Table 1 

Screening Statistics - BTAG Flora 
Screening Statistics - SWMU 25 m Surface Water 

NAS Oceana, Virginia Beach, Virginia 
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Screening Statistics - BTAG Flora 
Screening Statistics 9 SWMU 25 - Surface Water 

NAS Oceana, Virginia Beach, Wrginia 
Maximum Sample ID of 
Detected Maximum 

Reporting Limit Frequency Concentration Detected 
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Screening Frequency of Hazard 
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Screening Statistics - SWMU 25 - Surface 
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NSV -No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 6 of 6 
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Table 2 

Screening Statistics - BTAG Fauna 
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Screening Statistics - BTAG Fauna 
Screening Statistics - SWMU 25 - Surface Water 

NAS Oceana, Virginia Beach, Virginia 
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Table 2 

Screening Statistics l BTAG Fauna 
Screening Statistics - SWMU 25 - Surface Water 

NAS Oceana, Virginia. Beach, Virginia 
I I I Maximum I Sample ID of I I I I 

Chemical 

l,P-Diphenylhydrazine 
* .-I rn!.LI-*-L------ 

Detected Makmum Maximum 

Reporting Limit Frequency Concentration Detected Screening Frequincy 0f Hazard 

Range of Detection Detected Concentration Value Exceedance Quotient’ COPC? 

10.0 - 10.0 o/2 -- ** 270 -- I -- 
_^.. 

11 2kDichloroohenol 

11 2;4-Dinitrophenol 
.-- 

I 50.0 - 50.0 I 0 f 2 I -- I ** I --I 150 I -- 

II 
I 

4,6-Dinitro-2-methylphenol I 50.0 - 50.0 I I --- I I .* i . NSV .-. 1 -- ; -- I is; I ES II 

II I I I I . .-. 
; ’ 4-Nitrophenol 50.0 - 50.0 -- I ** I 150 I -- __ ~~~~~~~~ ‘Y‘, 

Acenaphthylene 1 10.0 - 10.0 1 0 I 2 1 -- I ** 1 NSV 1 -- 

NSV - No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 3 of 6 
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Table 2 

Screening Statistics - BTAG Fauna 
Screening Statistics = SWMU 25 - Surface Water 

NAS Oceana, Virginia Beach, Virginia 
Maximum Sample ID of 
Detected Maximum Maximum 

Reporting Limit Frequency Concentration Detected Screening Frequency of Hazard - 

Phenol 
Pyrene 

II n-Nitrosodimethylamine 

II n-Nitrosodiphenylamine 1 10.0 - 10.0 1 0 I 2 1 -- I ** 1 5,850 1 -- I -- 
\,-a-1?1- A.-~- -a- A m ,..a,.. 

/ 
II volawe uraamc bomr3ounas luu/Ll 

- i,l,l-Trichloroethane 1 5.00 - 5.00 1 0 / 2 1 -- I ** I 
1,1,2,2-Tetrachloroethane 1 5.00 - 5.00 1 0 f 2 I -- 1 ** 
1 ,I ,ZTrichlo -.-* *.** I I I 
1 ,I-Dichloroethane 1 5.00 - 5.00 1 0 ; ; 1 -- ** 

roethane I .s.nn - 5 nn I n I 7 I . . I ** I a Ann I __ I __ 
Y,T”” 

160,000 
II 1.1.Dichloroethene I 5.00 - mn I n I 7 I -. I .:-7 I ilc;nn I 
II 1:2.4-Trichlnmh~n~~nF! 

II .,- 
..-...*. *--.. - -..- 

i .2-Dibromo-3-chloroorooane 

- - - * * * I 
I 5nn .5nn I -‘- I n II “.“” V.“” , “,I , ** I ** 50.0 
,I 10.0 - i0.n I n I I I 

1 -- / -- 
** ** 1 NR\I 1 

II 
. * . * . * . * -. . I I.V. , 

I Em-l I I I I rnnnn I , 

II 1 ;ZDichloroethaie 

wene 
-,. ** 

I San.5nn I t1l7 I ** I ** I 7R? I I ** ** 

0;; 
I , “I- 

P-Chloroethyl vinyl ether 10.0 - 10.0 I ** I ** I 

P-Hexanone 10.0 - 10.0 01.. , I 
4-Methyl-Zpentanone 5.00 - 10.0 012 I -- I ** 

NSV - No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC 

a. 

Page 5 of 6 



Table 2 

Screening Statistics - BTAG Fauna 
Screenina Statistics - SWMU 25 - Surface Water 

NAS Oceana, Virginia Beach, Virginia II 
Maxlmum Sample ID of 

I 
I 

Repqrting Limit Frequency Concentration 
I 

I I 
nr&rr&r* YtillliLlU 

I 
I”..“:........ wlalllllultl Maximum 

Detected Screening Frequency of Hazard 

Inr na+rrrtinnl Detected I Concentration Value Quotient’ COPC? 

Ii 

Chemical 

Acetone 
II Rnn7nne --,*--..- 
It, .I 0 ; i 

I I , -I--- , 
1 5.00 - 5.00 1 ’ I I I I P 

I 

“...I ,.#“I a .“.I ““I I.“I 1”” 
Chlorobenzene 
~hlnrn~thntw 

II 
-.,.“.v-...-..- 
Chloroform I 

. . -, , - . , - - . -. . -. - - . . . -. - 

franc-1 -?-Dichloropropene 
_._- _._- I 

1 5.00 - 5.00 ii;21 __ I __ I 744 I -- 

NSV -No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporling limits 
2 - Macronutrient - Not considered to be a COPC Page 6 of 6 



Chemical 

lnorganics (MGIKG) 
Aluminum 

Table 3 

Screening Statistics - BTAG Flora 
SWMU 25 - Sediment 

NAS Oceana, Virginia Beach, Virginia 
Maximum Sample ID of 
Detected Maximum Maximum 

Reporting Frequency Concentration Detected Screening Frequency of Hazard 

Limit Range of Detection Detected Concentration Value Exceedance Quotient’ COPC’ 

I I 515 I 19.000 i OW25-SDO6-94A 1 NW -- I -- NW t YFS 

II Cadmium 
-..-” 

1 0.65 - 1.10 1 1 OW25-’ 

II 
I I I . ,. “” V..W” 

Lead 7.20 - 7.20 21.7 I ow25-: 

I 
_.-. -..-- -- 

ium Iirlin-575 I I 98 8 

II Vanadium 
II 7inr 

3.70 - 15.6 Iii 32.7 OW25-SD06-94A -- I -- YES 
9.00 - 9.00 5 16 723 OW25-SDOI -93A NSV -- I -- NSV YES 

nated Biphenyls (UGIKG) 
1 1.50 - 37.0 1 1 I 9 1 14.0 1 OW25-SD05-94A( NSV 1 -- / -- 1 NSV 1 YES 

NSV - No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 1 of 6 



Table 3 

I 

Screening Statistics l STAG Flora 
SWMU 25 - Sediment 

NAS Oceana, Virginia Beach, V;rn;n;a ,,J....” 

I I Maximum 

) &pO&g 1 Frequency / CO~~fiOll “zi:f 

Maximum 

Screening Frequency of Hazard, 

4,4-DDE 
4,4’-DDT 
Aldrin 

Chemical Limit Range of Detection Detected Concentration Value Exceedance Quotient’ COPC? 

0.80 - 37.0 219 27.0 OW25-SDOI-93A 2.20 2 19 12.3 YES 
1.50 - 37.0 2 19 25.0 A\Al’)l: cl-u-l4 n2n 1 EO 9 /n IE 0 “ES 
0.80 - 19.0 0 19 *- wm NW -- I -- I NSV 1 YES 

-. ..-, --..- 
Dieldrin 

delta-BHC 
gamma-BHC (Lindane) 
gamma-Chlordane 

u.uu - 1Y.U u IY *- *- NSV -- I -- Ylzs; 

0.80 - 19.0 019 -- ” NSV -- I -- NSV YES 
12.0 - 19.0 013 -- _- NSV -- I -- NSV YES , 

NSV - No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 2 of 6 



Chemical 

Table 3 

Screening Statistics - BTAG Flora 
SWMU 25 l Sediment 

NAS Oceana, Virginia Beach, Virginia 
Maximum Sample ID of 
Detected Maxiinum Maximum 

Reporting Frequency Concentration Detected Screening Frequency of Hazard 

Limit Ranae of Detection Detected Concentration Value Quotient’ COPC? 

1 390 - 410 1 0 I 3 -- -m 35.0 -- / -- --- .._ 

NSV - No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutdent - Not considered to be a COPC Page 3 of 6 



Table 3 

Screening Statistics - BTAG Flora 
SWMU 25 - Sediment 

NAS Oceana, Virginia Beach, Virginia 
Maxlmum Sample ID of 
Detected Maximum Maximum 

Detected 
Concentration 

-- 
-w 
. . 

Screening I Freauencv of Hazard 1 

.-- -.,-- ---. 
--. 

.- I -- NS\/ i -- I -- NSV I YFS 11 

-- -- -- I -- NSV I YES II nidhvlnhthalata 

--- --- 

Fluorene I 390 - 410 I 0 ; 3 
, .“,.“-...“.“““..““..” 

I !-!exachlorobutadiene 
, . ..‘ I -- a. I 11.0 I -- I -- I 

- 
lroethane 1 390 - 410 1 0 / 3 -- I “- NSV -- / -- 

NSV -No Screening Value 
1 -Shaded ceils indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 4 of 6 
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I 

I 

Table 3 

Screening Statistics - BTAG Flora 
SWMU 25 - Sediment 

.*.I . mn .* 
NAs uceana, vrrgrnra 1 Beach, Virginia 

I I 

I I klaximum 1 Sample ID of 
n.4nr+rrl M”“:m,.m “ciL~i\rWU I”la*,llluII‘ 

Reporting Frequency Concentration Detected 

Limit Range of Detection Detected Concentratio 

II Maximum 

Chemical 

t ---. Rrnmnm&hnnn 
“... “... ” . ” 

I 1711 .i7n I 

Carbon tetr&hlbride 
.- .-- 

6.00 - 6.00 . . . . NSV -- ; . . YES 
Chlorobenzene 6.00 - 6.00 013 <-- . . NSV -- I -- NSV YES 
Chloroethane 12.0 - 12.0 013 -- . . NSV -- I -- NSV YES 
Chloroform 6.00 - 6.00 013 -- . . NW -- I -- NSV YES 
Chloromethane 12.0 - 12.0 013 -- -- NSV . . 1 .- NSV YES 
~ihrnmoahlnrnm&hnn~ finn - firm n 13 . . NW -- I -- NW YFS -.-.-...--...“,“...“...-..” . ..“” “..” 

Dichlorodifluoromethane(Freon- 12) 12.0 - 12.0 
Ethvlhenxne 6nn - 6nn 

_I_ 
011 
n 13 

II --..I 
. . --..- 

Methvlene chloride 
..“. “.“” 

1 10.0 - 18.0 1 i ; i 
II .st&le I 6.on - 6.on t 0 13 

It -‘I’--.- Tetrachloroethene 
“... “..” 

1 6.00 - 6.00 1 iI ; i 
II Toluene I 6.oo - 6.on t 0 13 - _ _ . _ . 

Trichloroethene 6.00 - 6.00 OkI . .w. 
Trichlorofluoromethane(Freon-11) 6.00 - 6.00 013 -- I- NSV -- ; __ YES 
Vinyl acetate 12.0 - 12.0 013 -- ._ , NSV -- t -- NSV YES 
Vinyl chloride 2.00 - 2.00 013 -- . . NSV -- I -- NSV YES 
Xylene, total 6.00 - 6.00 013 -- . . NSV -- I -- NSV YES 
cis-1,3-Dichloropropene 6.00 - 6.00 o/3 -- I. s NSV -- I -- NSV YES 
trans.1.3.Dichloroorooene 6.00 - 6.00 0 13 . . NSV -- I -- NSV YES 

NSV - No Screening Value 
I- Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 6 of 6 



Table 4 

Screening Statistics l BTAG Fauna 

II Arsenic 
I I 

I 0.91 - 2.00 I I 0.91 t OW25-SD02-93A t 
fin 0 1 fi,lrnl- AhA, .-.,a 1 .,n,, I I 

7.50 - 52.5 316 YU*U 1 uvVL3-aUU4-Y4A 1 NSV 1 ** -- I 
0.070 - 1.14 II6 0.17 f OW25-SD02-93At NSV t -- I -- t NSV t YES 
0.65 - 1.10 116 1.30 t OW25-SDOI-93A t 1.20 t 1 I6 1 1.08 [ YES 

73.2 - 789 215 3,900 OW25-SD04-94A NSV I -- -- NSV NO 
4.30 - 4.30 6i6 21.4 OW25-SD06-94A 260 016 0.08 NO 
0.75 - 3.00 116 1.20 I OW25-SD02-93A. ~-_ --_- __. 

t OW25-SDOI-93A t 
NSV .- . I -- I -- . m 

I NSV I YES 

1.20 - 7.60 316 746 34.0 1 1 ; 6 1 ii-i 1 i , ES 
0.080 - 0.080 011 -- I *I t NSV t -- I -- 1 NW 1 YES - 

Barium 
Beryllium 
Cadmium 

Calcium 2 
Chromium 
Cobalt 
Copper 
Cyanide 

I 
Iron I *. * ** I,ItN I lu.h\, -- I *- I N.S\, I YF.C 

Lead 1 7.20 - 7.20 1 6 I 6 1 21.7 I ow25 
*.-, 

SD0594A_ 46.7 0 ; 6 0.4;; ii 

1 2.05 - 873 1 I5 1,400 I OW25-SD06-94A NSV -- I -- NSV NO 

1 218 - 654 1 0 I5 -- NSV -- / -- NSV I NO 

----- 
---- - . . ..-. I ’ -- 

1 I 9.00 - 9.00 1 5 I 6 1 723 t OW25-SDOI-93A t 150 t 1 ; 6 
t t YES 

3iphenyls (UGIKG) 

1 1.50 - 37.0 1 1 / 9 1 14.0 1 OW25-SD05-94A t 16.0 t 0 I 9 t 0.88 t NO 

NSV - No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 1 of 6 



Table 4 

Screening Statistics - BTAG Fauna 
SWMU 25 - Sediment 

NAS Oceana, Virginia Beach, Virginia 
Maxlmum Sample ID of 
Detected Maximum Maximum 

I Reaartina I Freauencv I Concentration I Detected I Screening I Framwmev nd Hazard I 

** , “.““-fJ*” , , __ I , I.V” ** , 

1 39.0 - 410 1 0 t 3 1 -- ** 1 22.7 1 -- I -- 

Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heotachior eooxide 

, O”.” -0-w , ” IO , ** I -- , LL,‘ ** I -- r 
1 39.0 - 410 1 0 I 3 1 -- ** 1 22.7 -- t -- jfj 

1 20.0 - 210 1 0 I 3 -- ** --t-- 
I 20.0 - 210 1 0 t 3 -- ** 22.7 1 -- I -- 

. .A., 

** I* V."" - " I I.". , 

1.50 - 37.0 019 -- ** NSV -- I -- NSV YES 
1.50 37.0 019 -- ** NSV -- I -- - NSV YES 
1.50 37.0 o/9 -- ** NSV -- -- - t NSV YES 
1.50 -- - 37.0 019 -- ** NSV t -- NSV YES 

I -77l-l 17n I n/c . .~ __ I NC!\/ I hlC\, “CC ,.,u - JI.” ” I LJ ** __ ,‘I”* ** , ** 113” ILO 
0.80 - 19.0 019 -- ** NSV -- I -- NSV YES 
n in 4on n IQ hlS\/ I hlC\I VCC __ ** , “.““-,il.” , “lil , __ 

I , I.“” -- I -- , iY0” , ILV 

I ‘3m 4nn I n In I I MC\/ ’ I I LIC-.,, I \/Cc. II I3.Lu-IJu 1 U/J 1 
I mn-cm I n/a I 
, VY.” - CJ”” , ” I ” , 

0.80 - 19.0 019 
12.0 - 19.0 013 
1.50 - 19.0 019 
0.80 - 19.0 o/9 
n an 4an n /a 

** I ** , I”“” ** I -- 1 IY3V 1 1c3 
I I hlC\I I VEC II ** 

I 
** 1 NS\I ’ I._. -- I -- , IYV” , IL” 

YES 
II ..-. , 

-- ..* NW -- t -- NSV 
-- ** NSV -- t -- NSV YES 
-- ** NSV -- I -- NSV YES 
‘-- NSV -- I -- NSV YES 
__ ** N S\/ I MC\/ VCC ** -- 

, “,““-,il.” , “Ia , 

__ 

I , I.“, I , II\)” , ILV I 12.0 - 19.0 I 0 t 3 I -- I ** 1 NSV 1 -- I -- 1 NSV I YES 11 

Methoxychlor 

Toxaphene 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 

aamma-BHC fLindanel 

NSV - No Screening Value 
1 - Shaded cells indicate hazard quotient based on repotting limits 
2 - Macronutrient - Not considered to be a COPC Page 2 of 6 
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Table 4 

II 

Screening Statistics - BTAG Fauna 
SWMU 25 - Sediment 

NAS Oceana, Virginia Beach, Virginia 

I I 

Maximum Sample ID of 
Detected Maximum Maximum 

. . . 

Chemical 

Semivolatile Organic Compounds (UGIKG) 

Reporting Frequency Concentration Detected Screening Frequency of Hazard 

Limit Range of Detection Detected Concentration Value Exceedance Quotient’ COPCi 

II 1.2.4-Trichlorobenzene 

I 

II ~-~-~-- :P:Dichlorobenzene 
--- ..- I I I .“.” 

1 I 390 - 410 I 0 ; 3 I -- I . . I 35.0 I -- ; . . 
, : .(... .,..., -..-.-...- --- ..- - . I . .“. . .-. 

1 3Jkhlnrnhmmme RQn . AlfI nl? I . . . . I hlS\/ I . . I . . I hlC\/ I VFC 

1 
II 212’~Oxvbisfl-chlorooroDanel 
I 
11 2:dIR-Trichlnr~~hannI 

I 
11 2:4-Dirnethvinhbn~l -, - . - . . 

-__ .._ I I I . .” EmsI 
I 390 - 410 I 0 ; 3 I -- I . . NSV i -- ; . . **“, 

- . ” 
I wu7 - din I n I 3 

.-- .-- - . . I . .“. . .-. 
I li9n - din ““” ..” I n/n I . . I . . I I -- I-. IE’dm ,b&‘z& { 

II 2-Chloronaphthalene 

I 
II 2-Methylnaphthalene 

I 
II P-Nitroaniline 

2-Nitrophenol 
2-Picoline 
3,3’-Dichlorobenzidine 

II 3-Nitroaniline 

4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroaniline 

1 390 - 410 1 0 I3 -- I . . 

1 390 - 410 1 0 I3 - 

1 390 - 2,000 1 0 I3 -- . . NSV -- I -- NSV YES 
390 - 410 o/3 -- . . NSV -- I -- NSV YES 
390 - 410 012 -- . . . NSV -- I -- NSV YES 
790 - 820 013 -- -- NSV -- I -- NSV YES 

JSV -- I -- NSV YES 
1,900 - 2,000 013 -- . . NSV -- I -- NSV YES 

390 - 410 013 -- . . NSV -- I -- NSV YES 
390 - 410 o/3 -- . . NSV -- I -- NSV YES 
MO - 410 013 . . . . NS\/ -. I 1. NS\I VFS 

11,900 -2,oool o/3 I -I 1 . . 1 F 

““_ ..” 

ii ; 3 
I 

I r1.M. ; I && i ILy 4-Chlorophenyl-phenylether 1 390 - 410 1 1 . . I . . 1 NSV 1 __ __ 1 YES 

NW - No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 3 of 6 



Chemical 

Table 4 

Screening Statistics - BTAG Fauna 
SWMU 25 - Sediment 

NAS Oceana, Virginia Beach, Virginia 

I I 
Maximum Sample ID of 
Detected Maximum Maximum 

Reporting Frequency Concentration Detected screening Frequency of Hazard 

Limit Range of Detection Detected Concentration Value I Exceedance c\w.+:ad’ PfbDP’ 

, “““-7~” , L , 
I 

“. ” 

. . . . . . . . 

? 11,900 - 2,000 1 ii i 3 ' I hlP\, ' 

It 

, 4,""" 6,""" , " I " , I 

Acenaphthene 1 390-410 1 013 I . . I 

I ‘?af~-Aln I n/3 I . . 

- 

71” ” I ” -’ - ;k)tluoranthene 390 - 400 113 88.0 OW25SDOI-93A NSV -- / -- 
E@zoic acid 1,900 - 2,000 013 -- . . 650 -- I -- 

II 

, ““V “I” , 

Chrysene 1 390 - 400 1 1 I3 13n If 
I mn . din I 

- -rI” I “,_“” , -- I -- 

Dibenz(a,h)anthracene 390 - 410 . . . . I 63.4 1 -- 1 -- 
Dibenzofuran 390 - 410 013 I " ." 
-. . . . n Ir? I I W-In ' 

“I” , I 

I I nw7r(.snn 

Hexachlorobenzene 
. . . 

, ““V , I 

I mn - Ain I I . . I . . 

NSV - No Screening Value 
I. Shaded cells indicate hazard quotient based on reporting limits 

rage 4 of 6 
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Chemical 

Table 4 

Screening Statistics - BTAG Fauna 
SWMU 25 - Sediment 

NAS Oceana, Virginia Beach, Virginia 
Maxtmum Sample ID of 
Detected Maximum Maximum 

Reporting Detected Frequency Concentration Screening Frequency of Hazard 

Limit Rannn nf Ddctinn Detected Concentration Value Quotient’ COPCi 

.,“.,., -,““- I I I I 

I 390 - 410 I I 93.0 t OW2!SDO2-93A 1 0 ; 3 ~ n 

11 bif!!-Ethylfjexyl)phthalate 390 - 400 1 / 3 55.0 1 OW25-SDOI-93A 1 1,300 
I 390~ - 410 I 0 I 3 I -- I -w NW -- I -- NSV 

NW - No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 5 of 6 



I 

Table 

Screening Statistic 
SWMU 25 - ! 

NAS Oceana, Virgini, 
I I 

s - BTAG Fauna 
sediment 

a Beach, Virginia 

I 

Ilaxlmum Sample ID of 
Detected Maximum Maximum 

Screening Frsouencv of Hazard Reporting Frequency Concentration Detected 

Limit Range of Detection Detected C 

II 
II 

Chemical oncentration Value Excieda&e Quotient’ COPC? 

2-Hexanone 12.0 - 12.0 1 0 / 3 1 -- I “” NSV -- I -- NSV YES 
4-Methyl-2-pentanone 12.0 - 12-n I c-l / 3 I “” *- -- -- 

12.0 I 
i;i I 

I I NSV I I I NW I YES 
Acetone 20.0 I OW25SD03-93AI i’k; 1 -- ; -- I i.& 1 i ES 
Benzene 6.00 - 6.00 1 0 I 3 -- “” NSV -- I -- NSV YES 
Rrnmndinhlnrnmnthnn~ - .- “” -- -- -.“...““.“..*“.“...“...-,.” f3nn cnn “.“” “.“” I n /.? 

1 6.00 - 6.00 1 i ; i 
NSV / NSV YES 

I Bromoform .” “” 
12.0 12.0 

NSV -- I -- NSV YES 
Bromomethane 1 - 1 0 I 3 -- “” NSV -- I -- NSV YES 
Ctiihnn riis~dfirie I firm-F;nn I nr3 “” _” NSV -- I -- NSV YES 
L;arbon tetracnlor~ue I tiuu - l5.w I “” -a NSV -- / -- NSV YES 

“” -* i Nsv i __ ; __ ’ 
“...“.“““..-“..” 

Chloroethane 

II -‘.. 
” . ” . ” 

Chloromethane 
- .- ..“. 

Ana A,-.,-% I ,T I1 I NW -- I -. NW lworometnane(rreon-.i zj 

I inn - i8.n I -- "" NSV -- I -- NSV 1 YES 11 . . ” . . ” 
t Stvrene 

” ” . ” . ” ” ” . ” ” ” 
6.00 - 6.00 

It 

.-.. - “...“.--...- ..” 
Toluene 1 6.00 - 6.00 1 I I r.... I.“. 

II Trichloroethene I 6.00 - 6.00 I 0 I 3 1 -- I w., 1 NSV I -- I -- NSV 

I &-I .Z%Dichlorooronene I 6.00 - 6.00 I 0 I 3 I -- I -- NSV -- I -- NSV I YES I -.- ,,” _ _ _ _ ” _ _ 
trnna-1 3-Dichloropropene 

_ _ _ _ _ . I 
1 6.00 - 6.00 1 6 ; i 1 

I .- ..-. 
-- I “” 1 NW I -- ; -- NW 

NSV - No Screening Value 
1 -Shaded cells indicate hazard quotient based on reporting limits 
2 - Macronutrient - Not considered to be a COPC Page 6 of 6 



Table 5 
Summary of Maximum Hazard Quotients for Food Web Exposures 

SWMU 25 
NAS Oceana, Virginia Beach, Virginia 

I I Raccoon I Mink I Muskrat 1 Belted kinafisher 1 Mallard 1 

I 
. . . . 

Chemical NOAEL 1 LOAEL 1 NOAEL 1 LOAEL NOAEL 1 LOAEL 1 NOAEL 1 LOAEL NOAEL 1 LOAEL 
lnornanica I I I I I I I 

beta-BHC 
delta-BHC 
Dieldrin 

I tnni I 4131 I <nni I 
, “._ . 

, 

-.-. , -.-. , -.-. , -.-_ 

, 

-.-* , -.-. , -'-. I -._. I o,05 1 co.01 1 0.13 1 0.01 1 0.03 1 CO.01 1 0.14 1 0.01 1 0.02 
Endosulfan I 
Endosulfan II 
Endrin 
Gamma-BHC (Lindane) 
Gamma-Chlordane 

r&%&HeDtachlor 

co.01 co.01 <O.Ol <O.Ol co.01 CO.01 CO.01 <O.Ol CO.01 co.01 
co.01 CO.01 co.01 co.01 <OS01 <O.Ol CO.01 co.01 co.01 CO.01 
CO.01 qlo1 0.02 CO.01 CO.01 co.01 0.02 CO.01 <O.Ol CO.01 
(0.01 CO.01 <O.Ol (0.01 co.01 X0.01 <O.Ol co.01 co.01 CO.01 
(0.01 co.01 ~0.01 <O.Ol <O.Ol CO.01 <O.Ol co.01 co.01 co.01 
co.01 co.01 <O.Ol co.01 co.01 <O.Ol co.01 co.01 co.01 co.01 

Page 1 of 2 
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Table 6 
Summary of COP& - SWMU 25 

Chemical 

lnorganics 
Aluminum 
Antimnnv 

NAS Oceana. Wginia Beach VA 
Surface Wafer Sediment 

Flora I Fauna Flora I Fauna I Food Web 
MD 1 MRLl NSVl MD 1 MRLj NSV MD 1 MRLl NSVl MD 1 MRLl NSVl MD 1 MRL 

I I I I I x I 
t 

I ” I Y I I 
I x I I I 

.._ 
Lead 
Manganese 
Mercury 
Selenium 
Silver 
Thallium 
Vanadium 
ZiflC 

PesticideslPCBs 

alpha-Chlordane 
beta-Bur 

gamma-BHC (Lindane) I I I I I I I’ I I x 1 I 1 XI I 
gammaChlordane I XI I XI 1 XI 
Semivolatile Organic Compounds 

. I I I 1 I . I I ., I I ., I 

I,L-“I~IIIVI”~I,~~,,~ I 
1,2-Diphenylhydrazine 
1.3Dichlorobenzene X 
t,4-Dichlorobenzene I x I I I x I I I 
2,T-Oxybis(lchloroprnnan~~ X x I I x I I I YI 

I ,L,+- I ncrllOroce”zene I I I I 1 I I 1 A 
. ” rx4.#..~^L ^__^^^ X x” 

X X 
X X 

MD - Maximum detect exceeds screening value 
MRL - Not detected; maximum reporting limit exceeds screening value 
NSV - No sweening value; detected in at least one sample 
Bold _ based cm detected concentration Page 1 of 3 



Table 6 
Summary of COPCs - SWMU 25 

NAS Oceana. Virqinia Beach. VA -.. . 

I XI I I x 

X 

I I I 
I XI 

I XI I 1 I I 

MD - Maximum detect exceed5 screening value 
MRL - Not detected; maximum repolting limit exceeds screening value 
NSV - No screening value; detected in et least one sample 
Bold-based on detected COnCentmtion 

Page 2 of 3 
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Table 6 

Summary of COPCs - SWMU 25 

c NAS Oceana. Virrih 
Chemical I swfare water 

lia Beach, VA 
. II 

II 

-. -. . . --. 

t 

__...““” .._.“. Sediment 
Flora I Fauna Flora Fauna Food Web 

1 MD 1 MRLl NSVI MD MRL NSV ‘MD 
3 ‘Lnirhlmmfh~n~ .,L YlYlllYlVULllYlrl I I I I I 1 I 

MRL NSV MD 1 MRLl NSV MD 1 MRL 
I X I I x 

1,24Iichloroethene (total) I I 
I 

X 
?,2-Dichloropropane ! 

MD - Maximum detect exceeds screening value 
MRL - Not detected; maximum reporting limit exceeds saeening value 
NSV - No screening value; detected in at least one sample 
Bold -based ~1 detected caxentration Page 3 of 3 
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. , - / ( , , ._ . 
. c _ , 

Raw Data - SWMU 25 l Surface Water 
NAS Oceana, Virginia Beach, Virginia 

IStation ID 

Cadmium 

Calcium 

Chromium 

2.80/U 1 2.80/U 

-11 
Cobalt 

Copper 
kvanide II NAI 1 1 Adll 
Iron II 399)JJ 1 NA/ 

NA - Not analyzed 
BJ 
J - Reported value is estimated 
R - Unreliable result Page 1 of 5 



Table 7 
Raw Data - SWMU 25 - Surface Water 
NAS Oceana, Virginia Beach, Virginia 

Date - 
II Name 

U,“IYI II. 

Sndosulfan I 
Endosulfan II 
Endosulfan sulfaie 

Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 

Methoxychlor 

Toxaphene 
alpha-BHC 
beta-BHC 0.040 u 0.040 u 
delta-BHC 0.020 u 0.020 u 
gamma-BHC (Lindane) 0.020 u 0.020 u 

- 

- 

I 

I 

I 

r 

I 
I 

I 
I 

I 
I 
I 

J 
I 

I 
r 
J 

NA - Not analyzed 
BJ 
J - Reported value is estimated 
R - Unreliable result Page 2 of 5 



Raw Data - SWMU 25 l Surface Water 
NAS Oceana, Virginia Beach, Virginia 

Station ID ow25-SW01 ow25-SW02 

Sample ID OW25-SWOI-93A OW25-SWO2-93A 
Sample Date 02/05/93 02/09/93 

Chemical Name 
3.3’-Dichlorobenzidine 
3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 

4Chloroaniline 

4-Chlorophenyl-phenylether 
4.Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Aniline 

20.0 u 20.0 u 
50.0 u 50.0 u 

50.0 u 50.0 u 

Hexachlorobenzene 
IHexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3cd)pyrene 

NA - Not analyzed 
BJ 
J - Reported value is estimated 
R - Unreliable result Page 3 of 5 



Station ID 
Sample ID 
Sample Date 
Chemical Name 
Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrene 
bis(2Chloroethoxy)methane 
bis(2Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
n-Nitroso-di-n-propylamine 
n-Nitrosodimethylamine 

n-Nitrosodiphenylamine 

OW25-SW01 ow25-SW02 
OW25-SWOI-93A OW25-SW02-93A 

02105/93 02/09/93 

50.0 1 u 5o.o(u 

Volatile Organic Compounds (UGIL) 

1 ,I ,I-Trichloroethane 
1,1,2,2-Tetrachloroethane 

I 5.00/u 1 5.00 1 u 
5.00/u 5.ooilJ 

Carbon tetrachloride II 5.00/u 1 5.00 / L 

NA - Not analyzed 
BJ 
J - Reported value is estimated 
R - Unreliable result Page 4 of 5 



_ , . / ~_ 
: . ’ - ’ r b I . _ , j . ; j I LJ,wf j . 

Raw Data - SWMU 25 - Surface Water 
NAS Oeeana, Virginia Beach; Virginia 

NA - Not analyzed 
BJ 
J - Reported value is estimated 
R - Unreliable result 

Istation ID 

--“-r.- .- 
Sample Date 

khemical Name 

Ii nw75sWO1 ow25-SW02 
,, v..,,-,,.31-93A OW25-SW02-93A 

II 02/05/93 02/09/93 
I I 

Ethylbenzene 

Methvlene chloride 
II 5.oo~u 1 5.00 1 u 

5.001BJ 1 

inyl acetate 

inyl chloride 

Xylene. total 
cis-1.2-Dichloroethene 

II 5.001u 1 5.001u 
NAI 1 

cis-1 ,3-Dichloropropene 

trawl ,2-Dichloroethene II 

5.001lJ 1 5.001lJ 
NAI 1 5.001u 

Page 5 of 5 
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Raw Data l SWMU 25 - Sediment 
NAS Oceana, Virginia Beach, Virginia 

Station ID 
Sample ID 
Sample Date 
Chemical Name 

OW25-SD01 OW25SD02 GW25-SD03 OW25SD04 OW25-SD05 OW25-SD06 
OW25-SDOI-93A OW25-SD02-93A OW25-SDO3-93A OW25-SD0484A OW25-SD0594A OW25-SD40-94A OW25-SD0694A OW25-SD06P 

02/08/93 02/04/93 02/06/93 02/09/94 02/09/94 02/09/94 02/09/94 12/01/97 

I 

Mercury 
Nickel 

Potassium 
Selenium 
Silver 

Sodium 

Thallium 
Vanadium 

Zinc 

0.070 u 0.030 u 0.030 u 0.060 B 0.050 u 0.030 u 0.040 u NA 
4.70 B 2.20 u 2.20 u 5.20 B 4.70 B 7.00 B 5.10 B NA 
295 B NA 218 U 572 U 399 By 654 B 389 B- NA 

0.45 B 0.44 u \ 0.43 u 0.55 u 0.49 u 0.39 u 0.41 u NA 

Pestictde/Polychlorinated Biphenyls (UGIKG) 

4/S-DDD 
4$-DDE 

4,4’-DDT 
. . . . 
Alann 
Aroclor-1016 
Aroclor-1221 

Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

Aroclor-1254 

8.40 U 4.00 u 0.80 U 1.40 u 1.20 u 0.90 u 0.90 u 19,o u 
410 u 200 u 39.0 u NA NA NA NA NA 
840 U 400 u 80.0 U NA NA NA NA NA -- 
840 U 400 u 80.0 U NA NA ___- NA NA NA 
410 u 200 u 39.0 u NA NA NA NA NA 

.---.__- --- 
- .- -.-- ~._.___.. .---.__ . .._.__.___________. 410 u 200 u 39.0 u NA NA r\lA-’ 

NA NA 
210 u 100 u 20.0 u NA NA NA NA NA 

NA - Not analyzed 
B - Analyte not detected above associated blank 
BJ 
J - Reported value is estimated 
U - Analyte not detected .I 

UJ - Not detected, quantitation limit may be inaccurate 

Page 1 of 10 
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Table 8 

Raw Data - SWMU 25 - Sediment 
NAS Oceana, Virginia Beach, Virginia 

Station ID 

Sample ID 
Sample Date 
Chemical Name 

OW25SDOl OW25SD02 OW25SD03 OW25SD04 OW25SD05 OW25SD06 

OW25-SDOI-93A OW25-SD02-93A OW25-SDO3.93A OW25SD04-94A OW25-SD05-94A OW25-SD40-94A OW25-SD06-94A OW25-SD06P ., 

02/08/93 02/04/93 02/06/93 62/09/94 02/09/94 02/09/94 02109/94 12/01/97 
1 I 1 1 I t / I I 

Aroclor-1260 
Chlordane 
Dieldrin 

Endosutfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 

l----- Heptachlor Endrin Heptachlor ketone epoxide 

90 u 19.0 u 
Methoxychlor II 34.olu 1 16.01l.f 1 3.201U 1 5.601U 1 4.60/U 1 3.601U 1 3.60 U 190 u 

Toxaphene 410/u 1 200/u 1 39.0/u 1 69.0/U 1 57.01u 1 44.01u 1 44.0 u 930 u 
90 u 19.0 u 

NA NA 

12.0 u 9.00 u - 
1.20 u 0.90 u 0.9oju 1 37.0 1 u 
1.20 u 0.90 u 0.901t.J 1 19.0/u 

2,2oju 1 1.8OjUj 
II 16.01U 1 ’ 7.7oju 1 1.50/u 1 2.70/U 1 2.20 u 1.80 U 1.80 U 37.0 u 

2.20 u 1.80 U 1.80 U 37.0 u 
2.20 u 1.80 U 1.80 U 37.0 u 

8.40 8.40 16.0 U U U 4.00 4.00 7.70 u u u 1 1 ---iqi+ 0.90 0.90 NA u u 0.90 0. NA u 37.0 19.0 u u 0.80/U 1 1.4olu 1 1.2olu 1 

1 1.8O!U 1 37.oju 

Semivolatile Organic Compounds (UGIKG) II 1 1-1 1 1 1 1 I 

I 2,2’-Oxybis(l-chloropropane) 1,4-Dichlorobenzene II 410/u 41o~l.l 1 1 400/u 400 u 1 39olu 390/u 1 1 NAI NA/ 1 NA/ NAI 1 1 NAI NA/ 1 NAI NA/ 1 NA/ NAI 

12,4,5-Trichlorophenol 
12.4.6~Trichloroohenol 

IL- 
2,CDichlorophenol 

[2,4-Dimethylphenol 

2.000/u 1 1,9001u I 1,900 u NA NA NA NA NA 

390 u NA NA NA NA NA 

NAI 1 4oo~lJ NA NA NA NA NA NA 
I 

390 u NA NA‘ NA NA NA 

2,000/u 1 1,900~u - 1,900 u NA NA NA NA NA 

410/u ] 4oo(u 390 U I NA NA 
NA ‘%I NA 

L 2 6 Dinitrotoluene --- Ils-410/u) 400/u 1 390/U 1 

’ ~ 

NA 
410 u 400 u 390 u ___. 
410 u 400 u 390 u 
410 u 400 u 390 u NAI - ---- 
410 u 400 u 390 u NA/ 

NA - Not analyzed 
i3 - Analyte not detected above associated blank 
BJ 
J - Reported value is estimated 
U c Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 

Page 2 of 10 



Raw Data = SWMU 25 - Sediment 
NAS Oceana, Vkginia Beach, Vkginia 

NA - Not analyzed 
El - Analyte not detected above associated blank 
BJ 
J - Reported value is estimated 
U - Analyte not detected y 

UJ - Not detected, quantitation limit may be inaccurate 

Page3oflO 



Station ID 
Sample ID 
Sample Date 
Chemical Name 
Indeno(l,2,3cd)pyrene 
lsophorone 

Naphthalene 
Nitrobenzene 

Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene I_-^.. 
bis(2Xhloroethoxy)methane 
bis(2-Chloroethybether 

bis(2-Ethylhexyl)phthalate ____ 
n-Nitroso-di-n-propylamine 

n-Nitrosodimethylamine 
n-Nitrosodiphenylamine 

Volatile Organic Compounds (UGIKG) 

I.1 ,I-Trichloroethane 
1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 
1 ,I-Dichloroethane 

l,l-Dichloroethene - 
1,2-Dichlorobenzene 

1,2-Dichloroethane 
1,2-Dichloroethene (total) ___- ----_ 
1,2Dichloropropane _I__- 
1 ,bDichlorobenzene 
1 ,CDichlorobenzene 

2-Butanone 
2.Chloroethyl vinyl ether 

2-Hexanone 
4-Methyl-2-pentanone I___-- --- 
Acetone _____- 
Benzene 
Eromodichloromethane -_ _._---- 
Bromoform 
Bromomethane 

-_-~..- 

Carbon disulfide 
Carbon tetrachloride 

NA - Not analyzed 
B - Analyte not detected above associated blank 
BJ 
J - Reported value is estimated 
U - Anelyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 
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/’ ~ , j r % ,- T ? r -, < ~ : . , . , i _ r 
_ _ i ‘iawe d . , 

Raw Data - SWMU 25 - Sediment 
NAS Oceana, Virghtia Beach, Virginia 

Station ID 
Sample ID 

B Date 
csl N=ma 

Samplc 
ChemL .._,,,- 
Chlorobenzene 

Chloroethane 

Chloroform 

OW25-SD01 OW25-SD02 OW25-SD03 OW25-SD04 OW25-SD05 OW25-SD06 
OW25-SDOI-93A OW25-SD02-93A OW25-SD03-93A OW25-SD04-94A OW25-SD0594A OW25-SD40-94A OW25-SDO&94A OW25-SD06P 

02/08/93 02/04/93 02/06/93 02/09/94 02/09/94 02/09/94 02/09/94 12iolJ9;- 
I I I I I I / I 

6.00 U 6.00 U 6.00 U NA NA 

12.0 u 12.0 u 12.0 u NA NA - 
6.00 U 6.00 U 6.00 U NA NA 

Chloromethane 

Dibromochloromethane 

Dichlorodifiuommethane(Freon- 
Ethylbenzene 

Methylene chloride 
Stvrene 

Tetrachloroethene 

NA/ 

NAI 

Toluene 

Trichloroethene 

Ttichlorofluoromethane(Freon-I I) 
Vinyl acetate 

Vinyl chloride 
Xylene, total 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Other Parameters (MGIKG) 

% Solids - 

NA - NA NA NA 
6.00 U NA NA NA - NA NA 
6.00 U NA NA NA NA NA -. 
6.00 U NA NA NA NA NA 
12.0 u NA NA NA NA NA 
2.00 u NA NA NA NA NA 
6.00 U NA NA NA NA NA 

NA - Not analyzed 
B - Analyte not detected above associated blank 
BJ 
J - Reported value is estimated 
U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 
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Raw Data - SWMU 25 - Sediment 
NAS Oceana, Virginia Beach, Virginia 

Station ID 
Sample ID 
Sample Date 
Chemical Name 

OW25-SD07 OW25SD08 

OW25-SD08 OW25SD07 OW25SD08 

12/01/97 12/01/97 12/01/97 

--__- --- I - I 

lnorganics (MGIKG) 

Barium 
Beryllium 

Cadmium 
Calcium 

Chromium 

Cobalt 

Copper 
Cyanide 

Iron 
Lead 
Maonesium 
Manganese 

Mercury 
Nickel 
Potassium 

Selenium 
Silver 

Sodium 

lGDDD -“I7&&&fq Pesticide/Polychlorinated Biphenyls (UGIKG) 

~Amnlnr-I 254 I NA/ t NA/ 1 NAI 

NA - Not analyzed 
B - Analyte not detected above associated blank 
BJ 
J - Reported value is estimated 
U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 
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Raw Data - SWMU 25 I Sediment 
NAS Oceana, VirgMa Beach, Virginia 

Endrin aldehyde 34.0 u 25.0 u 23.0 1 

Endrln ketone 34.0 u 25.0 u 23.0 1 -- 
Heptachtor 17.0 u 13.0 u 12.0 t 
Heptachlor epoxide 17.0 u 13.0 u 12.0 1 -I__- ----_- II_-- 
Methoxychlor 

Toxaphene 
alpha-BHC 

gamma-BHC (Lindane) 17.0 u 13.0 u 12.0 1 
gamma-Chlordane 17.0 u 13.0 u 12.0 1 

Semivolatile Organic Compounds (UGIKG) 1~~~~ 
1,2-Diphenylhydrazine 

1,bDichlorobenzene 

1,4-Dichlorobenzene 

22’.Oxybis(l-chloropropane) 1~~~~ 
2,4-Dimethylphenol 
2,dDinitrophenol 

2.4-Dinitrotoluene 

NA NA NA 

NA NA NA __--- 
NA NA NA 

2,6-Dinitrotoluene 
2Chloronaphthalene 

NA NA NA/ 
NA NA NA/ 

2Chlorophenol 

2-Methylnaphthalene 
BMethvlohenol 

NA NA NA 

NA NA NA 
NA NA NA 

UJ - Not detected, quantitation limit may be inaccurate UJ - Not detected, quantitation limit may be inaccurate 

Station ID 
Sample ID 

1 f OW25SD07 1 OW25-SD08 
1 OW25-SD06 1 OW25-SD07 1 OW25SD08 

Sample Date 
Chemical Name 
Aroclor-1260 

Chlordane 

Dieldrin 

12/01/97 12/01/97 12/01/97 

NA NA NA 

NA NA NA 

34.0 u 25.0 U 23.0 1 
Endosulfan I 17.0 u 13.0 u 12.0 1 

Endosulfan II 34.0 u 25.0 u 23.0 1 

Endosulfan sulfate 34.0 u 25.0 u 23.0 1 

Endrin 34.0 u 25.0 U 23.0 1 

NA - Not analyzed 
6 - Analyte not detected above associated blank 
BJ 
J - Reported value is estimated 
U - Analyte not detected 

J 

J 

J 

J 

J 
J 

J 

1 

J 

J 

J 

J 

J 
T 

J 

J 
T 
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Table 8 
Raw Data - SWMU 25 - Sediment 

NAS Oceana, Virginia Beach, Virginia 

Station ID 
Sample ID 1 OW25-SD06 1 ( 
Sample Date 
Chemical Name ] I 1 

4-Chloroaniline NA [ NAI 1 NAI -- 
4-Chlorophenyl-phenylether NA -1 NAI 
CMethylphenol 

4-Nitroaniline 
4-Nitrophenol 

Acenaphthene 
Acenaphthylene 

Aniline 
Anthracene 
Senzo(a)anthracene 

Benzo(a)pyrene 
&zo(b)fluoranthene 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Benzoic acid 
Benzyl alcohol 

Butylbenzylphthalate 

IChrysene NAI I NAI I NA/ 

NA - Not analyzed 
B - Analyte not detected above associated blank 
BJ 

UJ - Not detected, quantitation limit may be inaccurate 

J - Reported value is estimated 
U - Analyte not detected Page8of 10 



Raw Data l SWMU 25 - Sediment 
NAS Oceana, Virginia Beach, Virginia 

Station ID 
Sample ID 

I 1 OW25SD07 1 OW25-SD08 
~ OW25-SD06 1 OW25SD07 1 OW25SD08 

Sample Date 
Chemical Name 
Indeno(l,2,3cd)pyrene 

lsoohorone 

12/01/97 12lO1197 12/01/97 

NA NA NA 

NA NA NA 

Naphthalene 
Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

bis(2Chloroethyl)ether 

bis(2-Ethythexyl)phthalate 
n-Nitroso-di-n-propylamine 

n-Nitrosodimethylamine 

n-Nitrosodiphenylamine 

G/KG\ Volatile Organic Compounds (U -- 
1 ,I ,I-Trichloroethane 

1,1,2,2-Tetrachloroethane 

l,l-Dichloroethene 

I ,2-Dichlorobenzene 

1,2-Dichloroethane 
1,2-Dichloroethene (total) 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1 ,CDichlorobenzene 

2-Butanone 
2-Chloroethyl vinyl ether - 
2-Hexanone 

4-Methyl-2-pentanone 
Acetone 
Benzene 

Bromodichloromethane 

NA - Not analyzed 
B - Analyte not detected above associated blank 
BJ 
J - Reported value is estimated 
U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 

Page9of 10 



NA - Not analyzed 
B - Analyte not detected above associated blank 
SJ 
J - Reported value is estimated 
U - Analyte not detected 

Table a 
Raw Data - SWMU 25 - Sediment 

NAS Oceana, Virginia Beach, Virginia 

Station ID 
Sample ID 
Sample Date 
Chemical Name 
Chlorobenzene 

.__ __ OW25SD07 OW25SD08 
OW25-SD07 OW25SD06 OW25SD08 

12/01/97 12/01/97 12/01/97 

NA/ - NAI NA/ 
Chloroethane 

Chloroform 
Chloromethane 
Dibromochloromethane 
Dichlorodifluoromethane(Freon-12) 
Ethylbenzene 
Methylene chloride 

Styrene 
Tetrachloroethene NA! 1 NA! 1 NA! ! 

Vinyl chloride 

Xylene, total 
cis-1,3-Dichloropropene 
trans-I ,3-Dichloropropene 

UJ - Not detected, quantitation limit may be inaccurate 

Page 10 of 10 



Table 9 
Summary of Average Hazard Quotients for Food Web Exposures 

swhw 25 
NAS Oceana, Virginia Beach, Virginia 

lnorgar 

.“.” I -J.u I 

’ -1.01 eo.01 0.02 <O.Ol co.01 co.01 0.23 0.02 
.09 <OS01 0.87 0.09 0.03 co.01 0.46 0.05 

n ml Al n* ^ ..r 

Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 

.“.” I .Y*” , “.“L .“.” I 7Y.V I “.YL -w.u I 
co.01 co.01 <O.Ol co.01 co.01 co.01 co.01 eo.01 <u.u I 
<O.Ol co.01 co.01 co.01 co.01 co.01 co.01 co.01 
co.01 co.01 co.01 CO.01 co.01 <O.Ol eo.01 co.01 
co.01 co.01 co.01 co.01 co.01 co.01 dO.01 co.01 
,n A.4 ,n A.4 m n.3 ,n n, Al n4 

3 Camaounds I I I I I I I I I I I _ _ _ _ . I 
co.01 co.01 co.01 <O.Ol <O.Ol <O.Ol NA NA NA 1 NA 

1,2-Dichlorobenzene co.01 co.01 co.01 <O.Ol CO.01 <O.Ol co.01 (0.01 ^ ^' ' ^ -. 
-1.01 co.01 eo.01 co.01 co.01 co.01 co.01 <O.Ol 

1.01 <O.Ol qo.01 co.01 co.01 <O.Ol <O.Ol <O.Ol 
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Table 9 
Summary of Average Hazard Quotients for Food Web EXpOSUrSS 

SWMU 25 
NAS Oceana, Virginia Beach, Virginia 

11 Bemo(b)fluoranthene 

1 Muskrat I Belted kingfisher Mallard 
hEL 1 LOAEL NOAEL 1 LOAEL 

I LII NA 1 NA 

Mink . .._ -...-- 
NOAEL LOAEL NOAEL LOAEL NG 

NA NA NA NA Nh IYH 
NA NA NA NA NA NA 

co.01 <O.Ol qo.01 co.01 co.01 <O.Ol 
so.01 <O.Ol <O,Ol co.01 co.01 qo.01 
4 ni en ni <O.Ol <O.Ol 4 

NA I NA I 
<n ni I co.01 I -.-. _._. 
<noi I co.01 

Chemical 
4-Bromophenyl-Phenylether 
4ChlorophenyLPhenylether 
Acenaphthene 

Raccoon 
NOAEL LOAEL 

NA NA 
NA NA 

co.01 <O.Ol 
401 co.01 

<n nl 

Dibenz(a,h)anthracene 
Fluoranthene 
FII Irvcl”FI 3 I""I....V 

Hexachlorobutadiene 
Hexachlorobenzene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
Volatile Organic Compounds 

_ Tetrachloroethene 

<O.Ol co.01 co.01 qo.01 co.01 <O.Ol co.01 

co.01 co.01 co.01 co.01 <O,Ol co.01 au I <"."I , 
co.01 co.01 <O.Ol co.01 <O.Ol <O.Ol <o.y eo.01 1 

<O.Ol co.01 <O.Ol <O.Ol co.01 co.01 
co.01 <O,Ol 

1 co.01 1 co.01 co.01 (0.01 

co.01 1 <O.Ol 1 co.01 ~- <O.Ol <O.Ol <O.Ol 0.29 0.03 0.02 co.01 

x0.01 <OS01 co.01 co.01 co.01 <O.Ol NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 

<O.Ol co.01 co.01 co.01 <O.Ol co.01 co.01 co.01 GO.01 co.01 ' 

CO.01 co.01 co.01 <O.Ol (0.01 <O.Ol co.01 co.01 <O.Ol co.01 

co.01 co.01 0.01 -____-_~ eo.01 <O.Ol <O.Ol CO.01 co.01 co.01 co.01 
^ ^_ 

.WJ1 
^ ^. 

WUI co.01 <O>Ol eo.01 <O.Ol <O.Ol CO.01 co.01 CO.01 

co.01 co.01 <O.Ol co.01 co.01 co.01 CO.01 co.01 CO.01 CO.01 

( <O.Ol 1 <O.Ol 1 co.01 1 co.01 I <O.Ol <OS01 NA NA NA NA 

e 
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