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EXECUTIVE SUMMARY 

The purpose of this study is to estimate the extent and nature of exposure of limpets 
(opihi) to petroleum from the SPM Hose Spill in August/September 1998. The overall 
applUa~h is tv <;Vll1PaJ" p"tlUit:ulll-dt:,ivt:d hydlUCdlilull CVllct:lltlalivlls ill vpilri [lUll! 
areas oiled with weathered fuel oil from the Tesoro SPM Hose Spill with those measured 
in opihi from non-oiled or reference areas. 

The opihi tissue was analyzed for the amounts and distributions of polycyclic aromatic 
hydrocarbons (PAHs). The rationale behind using PAHs rather than other measures of 
hydrocarbon (e.g., total petroleum hydrocarbons) is that PAlls are not produced bio­
genically and thus are unambiguous indicators of exposure to petroleum-derived material. 

Tar balls associated with the SPM Hose Spill began washing ashore at the eastern end of 
a north-facing beach in the southern Kipu Kai area of Kauai in early September 1998, 
resulting in a visible coating of oil on the boulders. In this area of the Kipu Kai South 
Beach, the blackfoot opihi species (Cel/ana exarala) was seen. The yellowfoot species, 
C sandwicensis, could only be found by venturing into the low intertidal zone. 

The Kipu Kai North Beach, just north of Molehu Point, had a sandy beach strand about 
5 to 10 meters wide that ended on the seaward sid.: in a limestone bench, apparently at or 
just above high water. 

Two opihi sampling events were conducted. The first event occurred on 23 September 
1998 at the oiled boulder area of Kipu Kai South Beach, during which seven blackfoot 
opihi samples and one yellowfoot opihi sample were collected. The second event 
occurred on 2 and 3 November 1998 and focused on the blackfoot opihi. C. exarala. [n 
November, opihi were collected from Ahukini and two Kipu Kai shores that were 
possibly or known to be impacted by the SPM Hose Spill. Reference samples were 
collected from Ninini (near Ahukini), from the Kipu Kai area, and at Haena. Haena was 
chosen for reference sample collection because it was outside the Kauai area that was 
impacted by the spill. 

ADL laboratory analyzed four of the eight opihi samples collected on 23 September 1998 
and all 14 samples collected on 2 and 3 November 1998 for alk)" lated polycyclic aromatic 
hydrocarbons (PAHs). Total PAH concentrations were adjusted lor interferences in the 
procedural blarrk prior to interpretation of the data. 

Opihi samples collected on 23 September in the oiled boulder area at Kipu Kai showed 
adjusted total P AH concentrations ranging from 140 to 41 0 ~g/kg (parts per billion - ppb) 
dry weight (dw) for three hlackfoot opihi samples. and 14 ~lg/kg-dw for the yellowfoot 
opihi sample. Three blackfoot opihi samples collected on 2 November from the same 
area contained 13 to 67 ~g/kg adjusted total PAH. Two blackfoot opihi samples collected 
on 2 November from the limestone outcropping area of Kipu Kai (possibly lightly oiled) 

v 
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contained 7.6 and 14 flglkg adjusted total PAR The four blackfoot opihi samples 
collected from non-oiled areas of Kipu Kai on 2 November contained adjusted total PAH 
concentrations ranging from 15 to 40 Jlgikg. 

Two blackfoot opihi samples collected in November from a formerly oiled area at 
Ahukini showed adjusted total PAH concentrations of 13 and 180 flglkg. The higher 
value appeared to derive from a combustIOn source, not from weathered petroleum. Two 
opihi samples collected from a non-oiled area near Ahukini contained 6.3 and 8 Jlgikg 
adjusted total PAH. The sample collected from Haena contained 10 Jlg/kg adjusted total 
PAR 

Based on the PAH distribution in samples collected at Kipu Kai in September 199& and 
on a comparison of the P AH tissue concentrations measured in opihi from reference sites 
in November (Table 6-1), a qualitative case can be made for exposure of the blackfoot 
species (C. exarala) to petroleum at this locution ut this lime. This conclusion is based on 
levels of total adjusted PAH in these samples that were approximately 10 times greater 
than total adjusted PAH concentrations measured in the Kipu Kai reference areas. In 
addition, the PAH distribution in the blackfoot samples is dominated by phenanthrene, 
dibenzothiophene, and their highly alkylated homologues, which though not conclusive 
in itself, is consistent with exposure to weathered oil. A typical P AH distribution derived 
from non-petroleum sources (e.g., air-bome particulates, creosote, etc.) is dominated by 
higher molecular weight PAHs (e.g., chrysene, benzo[aJpyrene). 

The differences in PAH concentrations between the September and November samples 
collected from the oiled boulder area in Kipu Kai (South Beach) suggest that exposure to 
petroleum from the SPM Hose Spill had diminished to near-hackground levels by 

November 1998. Further, based on review of all results presented, there is no indication 
of exposure to petroleum from the SPM Hose Spill in the Novemher 1998 opihi samples 
from Ahukini. 

vi 
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1.1 PURPOSE 

1.0 
INTRODUCTION 

The purpose of this study is to estimate the extent and nature of exposure of limpets 
(opihi) to petroleum from the SPM Hose Spill in AugusUSeptember 1998. 

1.2 SPILL EVENT 

The Single Point Mooring (SPM) Hose Spill of August 24, 1998, ofT Barber's Point, 
Oahu, released IFO-380 (Intermediate Fuel Oil, 380 eentistokes) fuel oiL This material is 
a viscous black oil, with little or no light material in the composition and is considered 
and used as a bunker fueL Oil was recovered offshore of Oahu in the two days following 
the spill. Some of the unrecovered oil was carried by ocean currents to Kauai and washed 
up on several beaches in the form ortar balls in early September. 

Most of the oil stranding occurred in scattered pockets on the east side of Kauai from 
Kaipu Kai to just north of Kealia. The distance between these points is approximately 
31 kilometers. Outside of this area there was a 45 meter beach very lightly oiled with 
tarballs at Barking Sands on the west side of the island. At Kipu Kai, seAT reports 
indicated 250 meters of boulder beach heavily oiled with a seAT oil character 
designation of "tar coating" and another 250 meters of very lightly oiled sandy beach. At 
Ahukini, 160 meters of supratidal basalt bench were recorded to have a 70 percent 
covering of oil with seAT character designation "fresh oil". Between Ahukini and 
Kealia Beach, another 2.8 kilometers of beach were at times designated as very lightly 
oiled with small tar balls. 

1.3 API'ROACII 

In order to evaluate exposure of the transported oil from the SPM Hose spill to organisms 
found in the intertidal areas of the impacted Kauai beaches, a study was conducted to 
measure petroleum-derived hydrocarhons in limpets (opihi). The stucly included the 
collection of opihi samples during the beach cleanup (September 23, 1998), as well as six 
weeks later (November 2 and 3, 1998). 

To estimate the extent and nature of exposure of opihi to petroleum derived ii'om the 
SPM Hose Spill, it was necessary to first compare petroleum-derived hydrocarbon 
concentrations in opihi from oiled areas wilh those measured in opihi collected from non­
oiled or reference areas. Toward this end, the opihi tissuc was analyzed for the amounts 
and distributions of polycyclic aromatic hydrocarbons (PAHs). The rationale behind 
using PAHs rather than other measures of hydrocarbon (e.g., total petroleum 
hydrocarbons, etc.) is that PAHs are not produced biogenically and are unambiguous 
indicators of exposure to petroleum-derived material. These compollnos art> also IIsed in 
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DRAFT 

the National Status & Trends Mussel Watch program as an indicator of petroleum­
derived pollution in coastal envirorunents (National Oceanic and Atmospheric 
AdministrationlNational Oceanic Service (NOAAINOS». Because of other possible 
sources of hydrocarbons in Kauai (such as other oil spills and various unknown chronic 
or episodic releases of petroleum products in both oceanic and nearshore waters), we 
evaluated and compared the distribution of P AH compounds measured in the opihi tissue 
with the PAH compounds found in the source oil. 

The purpose of and approach to the study were developed in coni unction with represen­
tatives of trustee agencies (NOAAlDamage Assessment Center (DAC)), Hawaii 
Department of Land and Natural Resources (DLNR). United States Fish and Wildlife 
Service (USFWS), and Hawaii Department of Health (DOH)). Thie report describes the 
two sampling events, sampling procedures, chemical analyses, laboratory results, and 
interpretation of the results. 

1-2 
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2.0 
BACKGROUND 

Tar balls associated with the SPM Hose Spill began washing ashore at the eastern end of 
a north-facing beach in the Kipu Kai area of Kauai in early September 1998 (Figure 2-1), 
Cleanup crews were dispatched to the area and collected tar balls by hand and through the 
use of snares in the surf zone. It appeared that some tar balls had been stranded anlOng 
the boulders at the eastern end of the beach and had melted from heating by the sun 
during exposure at low tide, resulting in a coating of oil on approximately 250 meters of 
Ih" hOllld"r •. 

On 21 September 1998, representatives of Tesoro and trustee agencies visited the Kipu 
Kai area to survey the extent of oiling and observe wildlife present. Members of the 
party included John Cubit and Frank Csulak (NOAAIDAC); Chris Jansen (Tesoro); 
Gordon Robilliard, Andy Jahn, and Judy Nedoff (ENTRlX); and Lee Ann Woodward 
(USFWS), Nominal low tide of 0.4 feet MLL W on 21 September was at 0930, The 
following observations were recorded by Andy Jalm and Gordon Robilliard between 
0950 and 1300. 

2.1 SOUTH BEACH AREA OF KIPU KAI 

This beach is a north-facing boulder slope (Figure 2-1), grading from a sand beach on the 
west to cliffs at the eastern end (Kawelikoa Point), with a total length of approximately 
600 meters. Approximately the western 400 meters were explored, and approximately 
the western 250 meters appeared partially oiled. The boulders were a mixture of very 
smooth, dense basalt and rougher volcanic material that had cooled while retaining gas 
bubbles. Some boulders hud deprcssions formed by short-spinc urchins at low intertidal 
or subtidal depths and these boulders had probably been washed ashore by large waves. 

Cum::lalt:d with the east waul chauge [WlU salld·buuldel tu steep diff, the intertidal 
habitat grades from drier to wetter; white water run-up (west) to breaking wave (east); 
and high suspended sand load on the west end to very low suspended load near the 
eastern end. Corresponding increases in algal coating of mid-intertidal rocks, as well as 
apparent abundance of grapsid crabs. limpets (opihi), helmet urchins, short-spine 
urchins, and macroalgae were noted (all more abundant toward the eastern portion of the 
beach). Nerites (small gastropod snails) appeared to be abundant along the entire stretch. 

2,1.1 Oll.ING OF BOUl.DER AREA 

Besides some staining of boulders ncar the western end of the explored area, it was 
possible to find a thicker coating of oil and occasional tar balls under boulders when they 
were rolled over. Observations under boulders also revealed the presence of opihi, small 
« I cm carapace width) grapsid crabs, nerites (some oiled), moderate numbers of a 
raspberry-wlored anemone (6 lu 10 unuer larger bouluers), une lighl-culored nerite, 

2·1 
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tubicolus polychaetes, and flatworms. In clean sand beneath the oil, porcellanid crabs, a 
sipunculid (peanut worm), and amphipods were also observed, all in apparently normal 
condition. No dead animals were observed. 

2.1.2 OPIHI 

The majority of opihi seen were the green-mantledlblack-foot species, Cellana exarala. 
Only by venturing into the low intertidal could specimens of the yellow-foot species, 
C sandwiN>nsis, b" ohtain",j The latter were large ( > I.S inches) and covered with turf­
like algae. Few of the opihi appeared to be oiled and those that were had a relatively light 
coating scattered on the shell. Many of the C exarala in the low intertidal were abraded, 
some so much that the outer protein layer (periostracum) was present only on the last 
margin of shell growth. This condition was common at the west (sandy) end of the 
beach, but rare to non-existent toward the east (rocky, high-energy) end. 

In parallel with the natural gradient of increasing wave exposure from west to east along 
this stretch, rocky intertidal organisms become more diverse and abundant with 
increasing distance from the sandy, non-vegetated beach area, The ease of human access 
also decreases with increasing distance from the sandy beach, a factor that could also 
contribute to the perceived gradient of increasing opihi abundance. At some point 
(estimated by SCAT teams as 250 m from the sand beach), the oiling of the shoreline 
became little or non-existent toward the east (i.e., Kawelikoa Point). 

2.2 NORTH BEACH 

The northern beach is just north of r ... Iolehu Point (Figure 2-1). This beach h"d " non­
vegetated, sandy stretch about 5 to 10 meters wide that ended on the seaward side in a 
limestone bench, apparently at or just above high water. This is a high wave energy area, 
such that a tide pool, or splash pool, occupied much of the lower-elcvatiun areas of the 
bench. The upper part of the bench was covered by a black-green, felt-like mat, 
apparently of cyanobacteria ("blue-green algae"), Two oil samples were collected at 
this beach on 21 September. However, oil was not observed washing up on the beach at 
the time. 

2-2 
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3.0 
SA~IPLING EVE:-ITS 

Two sampling events were conducted. The first event occurred on 23 September 1998 at 
the oiled boulder area of Kipu Kai South Beach. The second event occurred on 2 and 3 
November 1998, and encompassed sampling at Kipu Kai South Beach, North Beach, and 
reference locations; Ahukini (previously oiled) and Ninini Point (reference); and Kee 
Beach at Haena (reference). Both events included representatives of Tesoro and trustee 
agencies (Table 3-1). 

3.1 OPIHI SAMPLING IN SEPTE:\IBER 1998 

On 23 September 1998, personnel from ENTRlX, NOAA, USFWS, and DLNR obtained 
tissue samples from two species of limpet (opihi, Cellana exarata [blackfoot] and 
C sandwicensis [yellowfootJ) as well as the helmet urchin (Hn uke uke, CalabocentrolllS 
alrala) from an oiled section of South Reach at Kipu Kai. A summary of these samples 
is shown in Table 3-2. Observations of the sampling team indicated that the blackfoot 
opihi species (C exarala) was by far the more common at the mid-intertidal level 
accessible to the collection team. This species scrapes algal film off the mid-intertidal 
rocks. The yellowfoot species, C. sandwicensis, is said to graze macroalgae in the lower 
intertidal zone. 

These species are all consumed by humans in the recreational fishery. Both opihi species 
are important in the Hawaiian culture. Opihi are potentially exposed to hydrocarbons 
through absorption from the water, dermal contact, and through feeding by rasping oil 
and oil-coated algae off the rocks. These samples were collected for analysis of the 
amount of petroleum hydrocarbons in the tissue. The sampling on 23 September 19y9 
was done to get an indication of the potential exposure of these intertidal animals to 
petroleum hydrocarbons while oil was still present on the upper beach at Kipu Kai. 

A wooden post on the slope above the North Beach area was chosen by the Held tcarn as 
a landmark above the reach of common winter storm waves. Collection of opihi samples 
flOm the largest boulders began at this puint and proceeded approxirnately west toward 
the sandy beach area. A total of seven blackfoot opihi samples and one yellowfoot opihi 
sample were collected, Opihi sampling methods are described in Section 4.0. 

3-1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 3-1. Participants at 23 September 1998 Sampling Event 

Name oCPersonneI Organization 

Dr. John Cubit NOAA/DAC 

Mr. Don Heacock DLNR 

Dr. Lee Ann Woodward USFWS 

Ms. Liz Galvez Hawaii Department of Health 

Ms. Kathy Ho Hawaii Attorney General's Office 

Dr. Andy Jahn ENTRJX 

Ms. Judy Nedo!'!' ENTRJX 

Mr. Chris Jansen Tesoro Hawaii Corporation 

Table 3-2. Sample Collected at Kipu Kai South Beach 23 September 1998 

Sample ID Date Area - Lo~ation Sample Sample Jars 
Collected Type Annlyzed? Filled 

BLACKFOOT! 9/23/98 Kipu Kai - South Oiled YES I 
Beach 

BLACKFOOT2 9/23/98 Kipu Kai . South Oiled NO I 
Beach 

BLACKFOon 9/23/98 Kipu Kai . South Oiled NO 1 
Beach 

BLACKFOOT4A/B 9/23/98 Kipu Kai . South Oiled YES 2 
Beach 

BLACKFOOT5 9/23/98 Kipu Kai - South Oiled NO 1 
Beach 

BLACKFOOT6 9/23/98 Kipu Kai . South Oiled YES 1 
Beach 

YELLOWFOOTI 9/23/98 Kipu Kai . South Oiled YES I 

Beach 

KKCRAB·092398 9/23/98 Kipu Kai . South Oiled NO I 
Reach 

KKURCHINI 9/23/98 Kipu Kai - South Oiled NO I 
Beach 

KKURCHIN2 9/23/98 Kipu Kai - South Oiled NO I 
Beach 

KKURCHIN3 9/23/98 Kipu Kai . South Oiled NO I 
Beach 

3·2 
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3.2 OPIHI SAMPLING IN NOVEMBER 1998 

The objective of the November 1998 sampling was to collect opihi both at Kipu Kai and 
nt other benches that had been oiled by the SPM Hose Spill as well as at non-oiled sites. 
Results would allow the following: 

L Comparison of PAH kyd~ pr",,,nt in upihi uver time. i.e., level, in upihi cullected in 
September when oil was present at Kipu Kai vs. levels in opihi collected six weeks 
later from the same location; and 

2. Comparison of PAH levels in previously exposed opihi with the natural or chronic 
background hydrocarbon levels seen in opihi collected from locations out of the area 
impacted by the SPM Hose Spill (i.e., reference sites). 

The objectives of the November opihi sampling were to obtain (up to three) replicate 
samples of Cellana exarala (blackfoot opihi) from three oiled beaches (Kipu Kai South, 
Kipu Kai North, and Ahukini), from three non-oiled beaches nearby the oiled beaches, 
and from a beach that was out of the area impacted by oil. Based on obseryutions 
concerning animal locations, greater availability. and potential exposure to spilled oil, 
this sampling focused on the blackfoot opihi, C. exarala 

The sampling team for the 2 and 3 November 1998 effort is provided in Table 3-3. 

3.2.1 NOVEMBER SAMPLING LOCATION~ 

Samples were collected from Ahukini (Figure 3-1) and two Kipu Kai shores (Figure 2-1) 
that were known to be impacted by the SPM Hose Spill. In addition, samples were 
collected from reference or "non-oiled" shores. One reference site was near Ahukini 
(Figure 3-1), two reference sites were in the Kipu Kai area (Figure I), and one 
reference site, at Haena (Figure 3-2), was chosen because it was outside the Kauai area 
that was impacted by the spill. Table 3-4 describes the sampling locations and associated 
photographs Photoemphs ~nn h" f",mcl in App ... nclh, A A gllmmary of samples 
collected on 2 and 3 November 1998 is shown in Table 3·5. 

At the time of sample collection, it was observed that there was a scarcity of relatively 
large opihi. None of the opihi appeared to be oiled amI no oil was observed in the sample 
collection areas. It should be noted that at the Kipu Kai - North Beach, the yellowfoot 
and blackfoot opihi were found in the same intertidal area. Therefore, the samples 
collected from this site contained a few yellowfoot opihi (c. sandwicensis). It is not 
expected that this had any effect on the analytical results. 

3-3 
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Table 3-3. Personnel Present at 2 and 3 November 1998 Sampling Event 

Name of Personnel Organization 

Ms. Stephanie Sakurai Clayton Environmental Consultants 
-~ 

Mr. Stan Souza Clean Islands Council (CIC) 

Mr. Don Heacock DLNR 

Ms. Rose Chu Tesoro Hawaii Corporation 

Mr. Richard Rosen Tesoro Hawaii Corporation 

Ms. Regie Kawamoto University of Hawaii, Zoology Department 
Dr. Alison Kay University of Hawaii 

Mr. Dwayne Minton University of Hawaii 

Table 3-4. November Opihi Sample Locations 

Area - Location Landmark Photo~1 Sample Type 

Ahukini - Ahukini East of drainage ditch at end of airport I through 
Oiled 

Ahukini - Ninini Point near Western side of the lighthouse 7 through 9 
Reference Lighthouse 
Kipu Kai- South Beach Approx. 25 m nonh of wooden post 10 thr 

Oiled 14 

Kipu Kai- North Beach Southwest side of beach near limestone 15 and 16 
Oiled overhang and from northeastern side of 

beach near limestone shelf 

Kipu Kai- North of Kuahoflu Basalt boulder beach 17 and 18 
Reference Point 

Kipu Kai- Further North of Basalt bou Ider beach 19 and 20 
Reference Kuahonu Point 

Haena - Kee Beach Basalt boulders west of Haena State Park 21 and 22 
Reference 
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Table 3-5. Sample Lociltions Ilnd Rcplicates Collcctcd Nm'cmhcr I 'J'J8 

Sample ID Date Area Location Sample Ja ~~ Collected Type Filler! 

SITEI-AHU 1112/98 Ahukini Oiled 2 Jar 1: 51 
Jar: 2: 38 

SITE5-NINI 1113/98 Ahukini - Ninini Reference 2 lar 1: 58 
Point near lar 2: 83 
Lighthouse 

SiTE2S':-r<Tpu 1112/98 Kipu Kai - South Oiled 3 Jar I: 45 
Beach ler' 2, 4R 

Jar3:58 

SITE2N-KJPU 1112/98 Kipli Kai - North Oiled 2 Jarl:28 
Beach Jar: 2: 13 

SITE3-KIPU 11/2/98 Kipu Kai - North of Reference 2 Jar 1: 41 
Kuahonu Point Jar: 2: 52 

""""" .. 
KipuKai~f;urther SITE4-KIPU 11/2/98 Reference 2 lar1:32 
North of Kliahonu Jar: 2: 41 

Paint 

SITE6-KEE 11/3/98 Haena Kee Beach Reference I Jar I: 53 
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Basemap taken from U.S.G.S. 1983, 
Lihue quadrangle, Hawaii, 7.5 minute series (topographic). 

Topography from aerial photographs taken in 1960. Field checked in 1963. 
Revised from photographs taken in 1978. Limited field check in 1981. 

Scale 1 :24 000 

Opihi Sampling Sites at Ahukini, Lihue, Kauai, Hawaii Figure 3-1 
Ahukini Sampling 

Locations SPM Hose Spill Incident Tt:"sorc H~w~ii Corporation 
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Basemap taken from U.S.G.S. 1983, 
Haena quadrangle, Hawaii, 7.5 minute series (topographic). 

Topography from aerial photographs taken in 1960. Field checked in 1965. 
Revised from photographs taken in 1977. Limited field check in 1981. 
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Figure 3-2 
Haena Sampling 

Location 

Opihi Sampling Site at Kee Beach. Haena, Kauai. Hawaii 
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4.0 
SAMPLE COLLECTION METHODS 

Animals were popped off the rocks with a clean stainless steel blade using a quick 
twisting motion to minimize the amount of substrate scraped up with the animal. 
Animals were transferred to personnel for shucking. The animals were handled with 
Nitrile gloves, and the whole body tissue samples were scraped into clean glass jars using 
a clean knife for each sample. Any opihi in which a foot contacted the shell of another 
opihi, was not used for the sample. The 30-gram sample size required for the PAH 
analysis was estimated as approximately 30 cubic centimeters. Samples were placed on 
ice in a cooler immediately upon collection. Samples collected in September were placed 
in a freezer upon return to the command center on Kauai at the Outrigger Hotel, and were 
shipped on dry ice to Arthur D. Little (ADL) laboratory in Cambridge, Massachusetts. 

Samples were collected in November in a similar way, according to the "Sampling and 
Analysis Plan, Opihi Samples," October 2, 19n, prepared hy F.NTRlX, Inc. The opihi 
were placed, shell side down, on clean aluminum trays and the animals were carried to a 
central area for processing as described above. 

To prevent the misidentification of samples collected, each jar was labeled after 
collection with a unique sample identification number. The shells were placed in 
ZipLok ™ bags lor latcr measuring. In September, shells were segregated according to 
opihi species. In November, shells were segregated according to respective samples/jars. 
The shells were sent to John Cubit at NOAA, where they were measured. 

A chain of custody record was completed to accompany each shipment of samples to the 
laboratory. The chain of custody form was used to establish the documentation necessary 
to trace sample possession from the time of collection until laboratory analysis. The 
samples collected during the November sampling event were stored in a cooler with 
frozen icc packs and dry icc under custody of Clayton Environmcntal Consultants until 
shipment to the laboratory. The samples and the chain of custody form were then shipped 
to ADL laboratory in Cambridge, Massachusetts, by overnight delivery on 3 November 
1998. The laboratory received the samples frozen and intact on 4 November I'ln. 

4.1 DECOIiTAMINATlON PROCEDURES 

Nitrile gloves were used for handling the opihi and were changed between samples to 
prevent cross-contamination. The stainless steel knives that were reused were 
decontaminated after the collection of each sample by washing with water, rinsing with 
distilled water, and wiping with isopropyl alcohol. The sampling equipment was then air 
dried or wiped with paper towels. 
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5.1 LABORATORY ANALYSES 

5.0 
LABORATORY ANALYSES A:>ID DATA QUALITY REVIEW 

ADL laboratory analyzed four of the eight opihi samples collected on 23 September 1998 
and all 14 samples collected on 2 and 3 November 1998 for alkylated PAHs according to 
modified EPA Method 8270 using gas chromatography/mass spectrometry in the 
selective ion monitoring mode (GCIMS-SIM). The laboratory was requested to retain all 
tissue residues. ADL laboratory analyzed a sample of the oil released in the SPM Hose 
Spill with tht:! tissue batch for comparison. Quality control samples analyzed and 
reported by the laboratory included a procedural blank, matrix spike, matrix spike 
duplicate. and standard reference material. as well as surrogate spike results for ench 
sample. A copy of the laboratory data report is included in Appendix B. 

5.2 DATA QUALITY Rl(vIl(w 

An ENTRlX chemist (Judy NedofJ) reviewed the laboratory results for compliance with 
quality criteria. Data validation includes but is not limited to a review of sample integrity 
(infonnation from chain of custody foml), review of detection and reporting limits, 
appropriate significant figur~s, and completeness of report. In addition, quality control 
data reported by the laboratory are reviewed to determine whether preCision and accuracy 
criteria were achieved. In this opihi data report, results for the procedural blank, 
surrogate spikes, matrix spike samples, and standard reference material samples were 
reviewed as indicators of the laboratory's ability to measure sample concentrations 
accurately. Results for the matrix spike duplicate pair were compared to precision criteria 
imd illciiC'atp thf' l::ihnr:ltnry\~ Hbility to producE' consistent results. 

Results of the data quality review indicate that the data can be accepted for use with some 
qualifications. Naphthalene was detected in the procedural blank at 25 flg/kg (pam per 
billion - ppb) on a dry weight basis, which is higher than the concentration of naphthalene 
detected in many of the opihi samples. Benzo(ghi)perylene was detected in the blank at 
14 llgikg. This indicates the analytical system (e.g., reagents) contains interferences that 
may impact the accuracy of some sample results. In the data validation process, v .. ·hen a 
constituent is detected in a sample that is also detected in the associated procedural blank, 
qualification of the sample result is necessary unless the concentration in the sample is 
five times greater than the level in the blank (USEP A 1994). In this data set, naphthalene 
was detected in all the opihi ,ample, at level, Ie,., th"n live times the level in the blank. 
One opihi sample contained benzo(ghi)perylene at a level less than five times that in the 
blank. A "U" qualifier was added to these results during validation, indicating that the 
constituent concentrations are equivaierrtto not detected. 
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Results for surrogate spike, matrix spike and duplicate matrix spike analyses met 
acceptance criteria for accuracy in all samples. However, as the report narrative explains, 
results for the tissue standard reference material (SRM) did not meet acceptance criteria. 
ADL analyzed the SRM a second time and obtained similar results. During the same 
period, the SRM was analyzed in triplicate for an interlaboratory study, and these 
analyses met the acceptance criteria. The SRM failed because six of the thirteen PAHs 
were detected at elevated concentrations relative to expected levels, indicating that levels 
of these compounds measured in opihi samples may be biased high. Of the six P AHs that 
failed the criteria, one was dctcctco in two opihi samples, and four were detected in only 
one opihi sample. Five were detected in a sample from Ahukini which had an anomalous 
P AH distribution compared to the other opihi samples, as described in Section 6.2.2. A 
Standard Reference Material is prepared by an independent SOUl~e "nu useu by the 
laboratory to check the accuracy of its measurements. Generally, accuracy of analytical 
data is not considered questionable based on results of the SlUvf alone when sufficient 
other accuracy measurements have been made and meet acceptance criteria, snch as in 
this case. 
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6.0 
PAHREsULTS 

Total PAH concentrations for opihi samples are summarized in Table 6-1. Total PAH as 
reported by the laboratory and total PAH adjusted for blank contamination (values 
qualified with a U subtracted) are shown. 

Opihi samples collected on 23 September in the oiled boulder area at Kipu Kai showed 
total PAH (adjusted) concentrations ranging from 140 to 340 Ilg/kg (parts per billion) dry 
weight for the three blackfoot opihi samples, and I 4 ~lglkg for the one yellowfont opihi 
sample. Three blackfoot opihi samples collected on 2 November from the same area 
contained 13 to 67 Ilglkg total PAH (adjusted). Two blackfoot opihi samples collected 
on 2 November from the limestone outcropping area of Kipu Kai (formerly lightly oiled) 
contained 7.6 and 14 Ilglkg total PAH (adjusted). Two blackfoot opihi samples were 
collected from each of two non-oiled areas of Kipu Kai on 2 November. Total PAH 
(adjusted) concentrations in these four samples ranged trom 15 to 40 Ilg/kg. 

Two blackfoot opihi samples were collected from an area at Ahukini that had been 
oiled in September. Total PAH (adjusted) concentrations in these samples were 13 and 
180 Ilglkg. Two opihi samples collected from Ninini Point (a non-oiled area ncar 
Ahukini) contained 6.3 and 8 Ilglkg total P AH (adjusted). 

In addition, one opihi sample was collected from Haena, which was outside the area of 
Kallai coastline known to have been oiled as a result of the SPM Hose Spill. Only one 
sample could be collected due to dangerous surf conditions at the time of sampling. This 
sample contained 10 Jc!glkg total P AH (adj ustcd). 

6.1 INTERPRETATION OF PAH RESULTS 

G.1.1 SEPTEMBER 1998 OPIHI RESULTS 

Based on the samples collected in September 1998 and on a comparison of the P AH 
tissue concentrations measured in opihi from reference sites in November Cfable 6-1), a 
qualitative case can be made for exposure of the blackfoot species (c. exarala) to 
petroleum. This conclusion is based on two points of evidence: 

• The total adjusted PAH concentration measured in these samples (140 to 410 J.lglkg 
dry wt.) is approximately 10 times greater than total adiusted PAH concentrations 
measured six weeks later in the Kipu Kai reference areas (15 to 40 ~lglkg dry wt.); 
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Table 6-1. Summary of Total PAH Results in Upihi Samples Collected 
September 23 and November 2 and 3 1998 

Minimum 
Reporting Total PAH 

Location Sample Name Limit TutalPAH adjustell,P" 

uglKg dry wt. ugIKg dry wt. uglKg dry wI. 

Kipu Kai, oiled hOlllder< Blackfoot 1 1, l'iO 
................... --

140 

September 23, 1998 Blackfoot 4A14B 35 440 410 

Blackfoot 6 29 350 340 

Yellow Foot I 34 38 14 

Average Value 226 

Kipu Kai, oiled boulders SITE2S-KIPU 29 80 67 

November 2, 1998 SITE 2S KIPU - Jar 2 23 47 29 

SITE 2S KIPU - Jar 3 24 25 13 -..... 

Average Value 36 

Kipu Kai, SITE2N-KJPU 25 26 14 

oiled limestone SITE 2N KIPU - Jar 2 20 25 7.6 

November 2, 1998 Average Value 11 

Kipu Kai, SITE3 .. KIPU 35 38 21 

reference areas SITE 3 KIPU - Jar 2 28 39 19 

November 2, 1998 SITE4-K1PU 34 32 15 

SITE 4 KIPU - Jar 2 34 81 40 

Average Value 24 

Ahukini, oiled boulders SITE1-AHU 31 220 180 
._-

November 2, 1998 SITE I AHU - Jar 2 28 29 13 

Average Value 97 

Ahukini, reference SITE5-NINI 23 17 8 

November 3, 1998 SITE 5 NINI - Jar 2 21 20 6.3 

Average Value 7.2 

Haena, control 

November 3, 1998 SITE 6-KEE 28 25 10 
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The distribution of PAIls measured in the blackfoot samples (Table 6-2, Figure 6-1) 
indicates that the P AHs in these samples are dominated by phenanthrenes and 
dibenzothiophenes (all samples also contained naphthalene, however, not at levels 
above those found III the method blanks). Within these homologous familIes, most ot 
the blackfoot samples are characterized by higher concentrations of the more highly 
alkylated PAHs. While there is not enough information in the PAH suite to make 
defensible conclusions regarding the specific source of these PAHs, the distribution is 
consistent with exposure to weathered oil. A probable source of the weathered oil is 
the SPM Hose Spill. If the P AH concentrations found in these samples were derived 
from non-petroleum sources (e.g., PAIls associated with post-combustion air-borne 
particulates, creosote, etc.), one would expect to see PAH distributions dominated by 
detectable levels of higher molecular wdght PAHs (e.g., cillysencs, bcnw[a]pyrcnc, 
etc.) and low levels orthe alkylated homologues. 

Total PAIl concentration (14 f.lgikg dry v.t.) and the PAIl distribution (see Table 6-2) 
measured in the yellowfoot sample from Kipu Kai in September 1998 are similar to those 
measurements in the blackfoot opihi collected from the Kipu Kai reference areas in 
November 1998. This observation is consistent with the hypothesis that the intertidal 
animals collected and analyzed as part of the Yellov.foot 1 sample were exposed to little 
if any petroleum from the Tesoro release. 

6.1.2 NOVEMBER 1998 QPIHI RESULTS 

6.1.2.1 Reference and Control Site Samples 

A total of six reference and one control site samples were collected and analyzed for 
alkylated PAIls. At Kipu Kai, the total adjusted PAH concentrations for the four 

reference samples ranged from 15 to 40 f.lg/kg dry \vt. (Table 6-1). PAH distributions for 
these samples (presented in Table 6-2) indicate that minor amounts of phenanthrene are 
present in the these tissue samples. As discussed above, the naphthalene concentratkms 
are below those found in the method blanks. The Ahukini reference and the Haena 
control samples (see Tables 6-1 and 6-2) have total adjusted PAH concentrations in the 

range IOta 6.3 f.lg/kg dry wt., and distributions similar to those seen in the reference 
samples from Kipu Kai. 13",,,,d Ull the ,imilaritie, in tutal adjusted PAil concentrations 

(6.3 to 40 flgikg dry wt.; mean 17±ll flg/kg dry wt.) and on the relative similarity in 
distributions of PAH homologues within these samples, it appears that these results 
represent background levels of PAils in the local environment. 

6.1.2.2 KiplI Kai Samples 

A review of Table 6-1 shows that the total adjusted P AH concentrations measured in 

opihi samples collected from the possibly oiled limestone area (14 and 7.6 fig/kg dry wt.) 

and in most samples collected from the oiled boulder area (13 to 67 f.lg/kg dry \\t.; mean 

36±28 ftg/kg dry wt.) largely overlap the results from the Kipu Kai reference sites and 
indicate a close approach to background levels of tissue P AHs measured in the local 
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environment. The PAH distributions measured in the opihi from the oiled locations arc 
also similar to those measured lrom the reference locations. The implications of these 
distributions have been discussed above (Section 6.2.1). While the degree of replication 
was not sufficient for powerful statistical tests, these results support the concluslOn that 
either: (I) the opihi sampkd in November from this location were much less exposed to 
petroleum from the Tesoro spill than those sampled in September; or (2) depuration 
diminished or removed any measurable effect of petroleum exposure. The latter 
explanation, if correct, suggests that above-background petroleum exposure in these 
interti,bl animals was temporally restricted to a period of approximately two months. 

6.1.2.3 Ahukini Samples 

As noted above and in Table 6-1, replicate samples of opihi tissue were collected 
from oiled boulders in the Ahukini area. These two replicates have very different 
total adjusted PAH concentrations (13 and 180 fig/kg dry wt.) nnd PAll distributions 
(Table 6-2 and Figure 6-2). A review of the P AH distributions presented in Figure 6-2 
shows that the Site I Jar 2 sample distribution is characterized by high molecular weight 
PAHs and an absence of alkylated homologues. As discussed above, exposure of 
biological tissues to petroleum would tcnd to result in a relative dominance of lower 
molecular weight compounds and in the uptake of alkylated compounds. This is due to 
the higher relative concentrations of these compounds in petroleum products (see SPM 
Hose oil PAH distribution in Figure 6-3) and their ability to more easily move through 
the environment ... nn hI' ... veilehl .. fnr llpt,kl' ('nnvI'r,I'ly, PAHs rli'rived trom pyrogenic 
sources such as combustion of petroleum products or creosote, have a PAH distribution 
dominated by the more stable non-alkylated PAHs (i.e., parent PAHs) and by the larger 
molecular weight PAl Is (Dum, 1997 #4). 

The PAH distribution measured in the Ahukini Site I Jar 2 sample appears to be 
indicuti vc of a l'yn)g"lli~ ~our~". Th" dis"·,,pall~Y b<:l w""n lhi~ sample and the other 
Ahukini Site I sample suggests that the pyrogenic source may he derived from a localized 
input (or from sample contamination). A review of the P AH concentration and 
distribution in the Ahukini Site I sample compared with the total adjusted PAH 
concentrations measured at the Ahukini reference site (8 and 6.3 figlkg dry wt., 
respectively) indicates that there is no current exposure of these intertidal animals to 
either petroleum or pyrogenic P AH sources. 

6.1.3 INTERPRETATION SUMMARY 

Total adj listed PAH concentrations for all Kipu Kai opihi samples arc comparati veJy 
illl1strnten in Figure 64 This presentation emphasizes the differences between the PAH 
tissue concentrations measured in the September 1998 blackfoot samples, the November 
samples from both the oiled boulder area and oiled limestone area, and the samples 
collected from the re["r"ll~e lo~ulion~. As di>ieus~<:d above, the difference noted between 
the September and November samples co!lected from the oiled boulder area clearly 
suggests that continued exposure to petroleum from the SPM Ilose spill is no longer 
present at levels sufficient to elevate tissue concentrations over background levels. 
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Further, based On review of all results presented in Tables 6-1 and 6-2, exposure to 
petroleum from the SPM Hose spill is not indkated in the November 1998 opihi samples 
collected and analyzed from Ahukini, 
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ARTHUR D. LITTLE 
Envlronmontal MonitorIng lind Anll/yala Unit 
Polynuclear Aromatic Hydrocarbons In T1nue Samples 
Project Narrative 

Cllellt. T~o"rQ HA,':X.llil.\&Ill~l Batch No. laQ2Q.l. 
Projtct No.: ~!)I$~i) P.r-her. Nn - lS2.9. 

Entered By: Richard Puu:!y Date: lillllilll: I I..J.2ilJ. 

polynuclear Aromatic Hydrocarbcmll In Tilliue Samples 

Twenty-two (22) Ii .. ,,,, """'J'llc. wrJ'c reoeived intaot and in good .. "net'flo" hy ArlimJ' D_ 
Little, Inc. on September 28 and November 4, 19~8 on behalf of Tesoro Hawaii 
(';orporalion. AU pertment samplo recQipt iniOlmll.tion is not.c:d on the chain of custody 
records included as part of this dellverable. Data for the followin).i samples are l~Orted 
ill this package: 

Blackfool 1 Yel\owfoot 1 
Dlllckt(.lol 2. 1 1<K Crab 092398 I 

6lackfoOl3 \ K.K t:rchin 1 \ 
Slacktoat 5 \ J.<.K Crchm 2 I 
Blackfoot 6 K.K t:rchln 3 \ 
Site 2S Kipu Site 2N Kipu 
SilO 5 Nini Site 6 Reo 

1 _ Sample Dot a.naJyzed 

Laboratory Mllthods 

Blackfoot 4A 1 

Dlackfoot 4D 2 

Site I Abu Jilt :1 
~\Ie 2S .K.1p~\ Jar ;I. 

Site 25 Kipu Jar 3 
Site 3 Kipu 

Site 2N Kipu Jar 2 
SltQ 3 Kip\! Jat 2 
Site 4 Kipu Jar 2 
Site ~ Nini Jar '1. 
Site 1 Ahu 
Site 4 Kipu 

I _ Samples combined, prepared and 
ana1yu:d togeth.,. 

These $amplo$ were prepa.roo and ano.lyzed for Pa.rcnt alld AlkyllIomolos;ue 
Polynuclear Aromatic Hydrocarbone in accord&nce with the laboratory procedures 
described in the quality assurlll1cc workplan for th~ PIY.lject. Quality control slimples 
include II prcpal:il.tion blank, matrix .pikclmatrix spik.e duplicate (J,.fSIMSD). elm.! 
r"r..,..,.,ee mlIt8!;lli MmpieG_ 

Preparation 
These tissue urnples were pr~parcd by homogenizing portions of each sample and 
serially extracting with methylene chloride. The extracts were cleaned-up using size 
exclU3ion ahrornato,iT6ph::r e.m:! nh,\J.ni)}~ r:;clumns to remove: non-1ara-c.-1 mutr1-x: 

Approved By: 

IlrtIur I) LHUe 
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ARTHUR O. LITTLE 
Envlronmentlll Monitoring lind Anlllyaia Unit 
Polynuclear Aromatic Hydrocarbons In Tissue Samples 
Project Narrative 

interferences. The solvent e:.:lfact. were then concentrated to a known volumo and 
submitted for analYiis, 

Anal)'ll. 
The sample extracts were analyzed for Parent and Alkyl Homclo~;ue Polynuclear 
Aromatic Hydrocarb(lm u5inB Sli chmrnaiognphy/rnalls ilj)~cU'Omc:ry ir. the ,elected 
ion monitoring mode (GCIMS/SlM). The GelMS is tuned using :P:FTBA at the start of 
eacll analytical sequence. before Ill~ ~al1bIaljon. Continuing calJ.bTatlol1 slandlll"us are 
analyzed after every fifteen to eighteen samples and at the end ofthe sequCI1ce. Target 
compounds are quantified from the average response factor (RRF) of the r.alibration 
~ll1·Ve:. A l1<yl hnml'llng'l1'" liT" '1lla"l;ti~l'1I1.qine lh~ RRF of thr.llarcnr. r.l1ml,nllnn. 

QUililty Anurilnc:oIQuallty Control 

Quality IIl$Sl1rIUlCllIlIlll qUlllily conlJ'ol pIO~t:Uu.n::S ftlr Lh~ lI1'lal)'s~s iI.f~ 1l0\'LUn~nLt:U in lhd 
laboratory quality assurance plan and standard operating procedures (SOPs). n,e 
prepara.tion and analysis data are contained in ADL packages 1529. Quality assurance 
audits were performed on all data aeneratcd as part of this deliverable. Please note the 
following: 

• Initial and continuing calibration standards mct controlli:nit rnquiremen!5. 
All surrogate and matrix spike compouna recoveries met control limit reqllirements. 
Target compound re<Ooverie.s in th~ standard r.f6rence materials (SRl'vf) ~xceeded 
quality control requirements for six oflhe thirteen certified recoveries. Re-a.:laly.is 
ofthe s:unple confirmed thece \'e~ults. Triplicate :maIyse. ortlti, SRM an~ly%ed l5 

part r:of In interllbr:oratory coml"ari~M wlIly during the game time period yielded 
r~ulls tor 1111 cOlllpuwl<l~ wjlhiJl1lJ.>cCj)L .. blQ limil •. TIle: ll.l.l1JC ~(,'CCpL~U ..... iUlVUl 
nuther qualification but associated results may be biascd high. 

Data Report 

The fUto.l report includ •• tho following Mml'''nent~' 

• Nauatilll - includes proje.t discussion, $ample liStill~, report qU:llifiers 

Ch~il1ofCtmody - i"r.llll1"~ All ~;e"p-il r.l'IA;n I11'r.IIMnc1y Ter.nTOS nnn nh,<p.rvRrinn 

forms for the reported field samples. 

'Dila Ta1.Jl;:~ - includes dal~ ~UllUUi1ry, sunogalc re~QYcry 5\l.mmary and quality 
control fc,sults fur all a.nalyses 

ArtJurD 
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ARTHUR O. LITTLE 
EnvlronmontQI Monitoring end Analya'. Unit 
pOlynuclear Aromatic Hydrocarbons In Tissue Samples 
Project Narratlvo 

The method detoetiolllimit (MIlL) and minimum roporting limits (MRL) WOre adjusted 
for sample size, sample iplit IUId pre·injeotion volume (PIV). The minimum reporting 
limits (MRL) were calculated based on the low calibration slanda.rd, 25 )4g/mL, 

Qualifiers used in reporting of the analytical data a.re describ~d in the following u.blc, 

Tlbl, 1: R.pon QUllln.rs 

Qualltler 

J 

u 

o 

e 

DO 

. Concentration botween the edju$ted minimum reporting limit (MRl) a~d t~e 
.. dJu.tod mQthod det""Uon limit (MOL) 

ConCQIlIt"Uon b~low UOL 

Diluted Qut: rC6uit could nOl CO meu~rtd 

Addit:onal qualifiers may be usod a$ defined in tII~ il'ldividuel del", re~or\s or ;>roject Mrr"tiv" 

Approvod By: D~IC: 

Art.hJr 
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I Arthur O. LIttle 
Ellvilt,lmnl;!lItaJ MonltDrlng anrJ AnalysIs Unit 

I Project Title: Tesoro 
Data Package: 90301 
Data Tlllblo: PA ... - Main - Surrog:l:to COl"I'octod 

I Field ID SRM 1491 North Slop. Crude SPM HOSEOOl Procedural Blank 19743 
LablO 8N18 BN14 9802604RE CA",s·20PB PCA CA·S~21SRM PCA 
Lab Batc:h B0301 B0301 B0301 aOJ01 80301 

I File DZ5473.0 DZ5474.0 OZ5500.0 OZ547G.O OZ5477.0 
Sample Type QC QC QC QC SAMP 
Weight Basi, VOLUME OIL OIL DRY DRY 
Matrix SRM Oil Oil TISSUE TISSUE 

I 
Sample Site 0.1 mt. 5 mg 10.1 mg 29 1.68 9 
Percent MOisture NA NA NA NA 88.6 
A$l)lXlllted Blimk NA NA NA NA CA-6-20rB rCA 
Field Datlf NA NA NA NA NA 
Extract Date NA NA NA NA 12108198 

I AnalysIs Oate 12117198 12117198 12/18/98 12111198 12117198 
Min R9~rtlna limit 250 5 5 25 30 
Units uglL mg/Kg mgIKg ug/Kg ug/Kg 

I Naphthalene 6600 760 300 25 18 JB 
C1.Naphthalenes NO 1700 820 NO 13 J 
C2.Naphthalenes ND 2000 1300 ND NO 
C3·Naphthalenes NO 1500 1400 NO NO 

I 
C4-Naphthalenes NO sea 950 NO NO 
Acenaphthyl.ne 6400 NO NO NO ,. J 
Acenapnmene 6.200 ND 2G ND 7 J 
6iphenyl 7000 220 66 NO 5.6 J 
FlUorene 6200 95 110 NO 63 J 

I C1.Fluorenes NO nO 300 NO NO 
C:I FhJol'cnc:i$ NO >10 ~M NO Nn 
C3.Fluorenes ND 370 330 ND NO 
Anthracene 7800 NO 27 NO 26 J 

I 
Phenanthrene 6800 280 300 NO 30 
C 1·P he noll nthrenesJilnlh racen e$ NO 630 570 ND S8 
C2·Phenanthrenes/anthracenes NO 700 540 NO 140 
C3.Phenanthrenes/anthracenes ND 540 300 ND 200 
C4.Phenanthrenes/anthracenes NO .'0 160 NO 220 

I Dibem:othlophene NO 230 120 NO 8,5 J 
C 1-Dibenzoth lop hen es NO .,0 i!~U NU Jt:i 

C2·DibenzOthlOphenes NO 640 300 NO 120 
C3.0ibenzothlophenes NO 590 250 NO 160 

I 
FluoranU1ene 5900 NO 5.2 NO 150 
PYrene 0000 12 15 ND 140 
C 1.Fluoranthenes/py renes ND 85 51 NO 160 
C2·Fluoranthenes/pyrenes NO 150 69 NO 140 
C3·Fluoranthenes/pyrenes NO 180 67 NO 100 

I RII!I'I~o(alanthr:aei&"~ ;lfion NO NO NO 52 
Chrysene 6500 44 12 NO 9. 
C'-Chrysenes ND eo 'l' NO \10 
C2·Chrysenes ND 100 49 ND lOa 

I C3.Chrysenes NO 110 58 NO ND 
C4·Chrysenes NO e. 56 NO NO 
Benzo[b]fluoranthene 5100 6 2.9 J NO 80 
Benzo[k]fluoranthene 5600 NO NO NO 19 J 

I 
Benlo[e]pyrl)ne 5100 12 6.7 NO 110 
Elenzo(aJPyrene 7100 NO 2.;) J NO 07 
Perylene 7200 NO 2.2 J NO 9 J 
Indeno( 1.2,3. -<:.d1 py rene 6000 NO ND ND 23 J 
Dlbenzo[a,h]anthracene 5100 NO ND ND , 8 J 

I Bcnzo[a,h,l]pcryleno 5100 NO :Pi J UJ 51 B 
Total PAH 120000 13000 9200 39 2500 ,. 
·1.d8-Naphtharene lOS 110 89 85 82 

I 
·/Qd10.Acenaphthene 99 104 91 80 87 
'l,diD·Phenanthrene 95 100 95 91 89 
'l.d12·Benlo[alpyrene 95 " 95 e6 79 

I 
I kk. T esorO.1-3723. 1/12199 Page 1 of 10 Tesopah1.)(ls: Main 
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Arthur D.llttle 
!;;nvin;mmenl,,11 Munitul ing and Analy~j:; Unit 

Project Title: Tesoro 
Data Package: 80301 
~ata 'l'able: PAW. Main. Slirrogo:llte c.:orr~etll'!d 

Field 10 
Lab 10 
Lab Batch 
File 
Sample Type 
weight Basis 
Matrix 
Sample Size 
Percent Moisture 
Assocla~d Ohlnk 

Field Date 
Extract Date 
Analysis Date 
Min ReportJng Limit 
Units 

Naphthaleno 
C1.Naphthalenes 
C2.Naphthalenes 
C3.Naphthalenes 
C4-Naphthalenes 
Aeenaphthylene 
A\;tll14phUume 
Biphenyl 
Fluorene 
C1.Fluorenes 
C2·FluQren •• 

C3·Fluorenes 
Anthracene 
Phenanthrene 
C 1-Phenanthrenes/a nthrac enes 
C2·Phenanthrenesianthracenes 
CJ.Phenanthrene$lanthracenes 
C4.-Phenanthrenes/anthracenes 
DlbenzQthiophene 
C1·0ibenlOthJOphenes 
C 2 -Oi benzoth r ophenes 
C 3-0 i benzoth toph enes 
Fluoranthene 
ryreJ'lc 

C 1·F I uoranthenes/pyrenes 
C2.Fluorantnenes/pyrenes 
C3.F[uor~nthenes/pyrenes 

8An7n[I1I);aMthMlI'!Anl'l 

Chrysene 
C1-Chrysenes 
C2.Chrysenes 
C3·Chrysenes 
C4-Chrysenes 
Benza[blfluQranthene 
Benzo(klnuoranthene 
Benzo(e]pyrene 
Benzo(a]pyrene 
Perylene 
Inde no[ 1 ,2,3,-c, dlpy ren e 
Oibenzo(l,h]anthracene 
Bon:Eo(g,h,t)porylono 
Total PAH 

·t.d8.Naphthalene 
t/.d10·Acenaphthene 
t/.d10.Phenanthn!ne 
'I.d 12·Benzo[a]pyrene 

kk.Tesoto. '-3723.'/12199 

Blackfoot 1 
98D3047 peA 

B0301 
OZ5476.0 

SAM? 
IJRY 

TISSUE 
1.42 9 
83.8 

CA-S-20PB PCA 
09123198 
12108198 
12117198 

35 
ug/Kg -NO 

NO 
NO 
NO 
NO 
1m 
NO 
ND 
NO 
NO 
NO 
NO 

29 J 
42 
65 

NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

150 

78 
81 
82 
82 

Blackfoot 6 YellQw Foot 1 Blackfoot 4A148 Blackfoot 4A148 
9803051 peA 9803052 peA 9803057 PCA 98D3057MS PCA 

90301 B0301 00301 00301 
OZ5479.0 OZ5490.0 025481.0 025492.0 

SAMP SAMP SAMP QC 
DRY DRY DRY DRY 

TISSUE TISSUE TISSUE TISSUE 
1.7 9 1.45 9 1.44 9 1.34 9 

81.7 81.S 82.5 82.S 
CA S·20PB PCA CA·S·lOPB peA CA~S·20PB peA CA.·S.20PB peA 

09123198 09123198 09123198 09123198 
12108196 12108196 12106196 12108198 
12117198 12117/98 12111198 12111198 

29 34 35 37 
ug/Kg ug/Kg ug/Kg ug/Kg 

;>5 v.. #-.I&" ;:f>. '" ~-'\1J.. ~~"U. 730 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO ND 
NO NO NO 660 
1m NO NO 700 
NO ND NO NO 
NO NO NO 730 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO 50 530 

39 14J '3 760 
95 NO 97 a8 
60 NO 91 95 

NO NO NO NO 
NO NO NO NO 

l1J NO NO 12 J 

" NO :;i:; "J 
56 NO 76 65 

NO NO NO NO 
NO NO NO 760 
NO N~ NO "0 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO 790 
NO NO NO 730 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
ND NO NU NO 
ND NO NO 790 
NO NO NO 790 
NO NO NO ND 
ND NO NO ,"0 

NO NO No NO 
NO NO NO 720 
NO NO NO 710 
ND NO NO 690 

350 3B 440 12000 

" 6' '8 75 
62 6S 52 75 
67 69 55 79 
63 64 51 78 

Page 2 of 10 Tesopah1.xls: Mam 
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Arthur D. Little 
El1vironmental Monitoring and Analy515 Unit 

Project Title: Te!)Qro 
Oata Package: 90301 
D:at:l T:ablo: PA~ _ Main - SUlTogat.4! Corrected 

Field ID 
Lab 10 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Percent Moisture 
Al'o'\loox;ldt~d BI.mk. 

Field Date 
Extract Oat. 
Analysis Date 
Min R~portino Limit 

Units 

Naphthalene 
C1-Naphthalenes 
C2·Naphthalenes 
C3-Naphthalenes 
C4-Naphthalenes 
Aeenaphthylene 
Acenaphthene 
Biphenyl 
Fluorene 
C1.Fluorenes 
C2 FllJorenclJ 

C3-Fluorenes 
Anthracene 
Phenanthrene 
C 1·Phenanthrenesla nth racenes 
C2·Phenanthrenes/anthracenes 
C3.Phenanthrenes/anthracenes 
C4.Phenanthrenes/anthracenes 
Olben%othiophene 
C1-0lbenzothiopheMi:I 
C2 -Oi benzolh 10 p/1enes 
C 3-01 be nloth 10 p henes 
Fluoranthene 
Pyrene 
C 1-Fluof'3 nthenes/pyre MeS 
C2·Fluoranthenes:/pyrenes 
C3-FII,lQranthenes/pyrenes 
Don:t.o(aJanthracene 

Chrysene 
C1-Chrysenes 
C2-Chrysanos 
C3·Chry$enn 
C4.Chrysenes 
Benlo(b)nUoranthene 
BenzQ(k]f1uorMtl1ene 
8enzo[e]pyrene 
8enzo[a]pyrene 
Perylene 
Indeno[ 1 ,2,3, -C, d] py ren e 
Dibenzo(a,h]anthracene 
Dc nl:r;)[g I h, I)pe rylcnc 

TOIaI PAH 

·/.dS.Naphthalene 
1/.d10-Acenaphthene 
%d10.Phenanthre:ne 
%d12·Benzo[a]pyrene 

kk.TesorO.1-3723,1(12199 

Blackfoot 4A14B 
9803057MSO PCA 

B0301 
OZ5483.O 

QC 
DRY 

TISSUE 
1.3 9 

82.5 
CA-$·ZOPB peA 

09/23/98 
12108/98 
12117198 ,. 

ug/Kg 

730 
25 J 

NO 
NO 
ND 

710 
110 

ND 
750 

NO 
NO 
NO 

530 
790 
150 
220 
'30 

ND 
'8 J 
50 

130 
140 
770 
700 

69 
84 

64 
000 
740 
40 
3' J 
34 J 

ND 
820 
790 

ND 
790 

NO 
7'0 
720 
5.0 

13000 

89 
93 
97 
97 

SITE1·AHU SITE2S·KIPU SITE2N·KIPU SITE3·KIPU 
9804265 peA 9604266 peA 9604267 PCA 9604268 peA 

BOJ01 80301 B0301 B0301 
OZ5484.0 OZ54aS.O oZ54a7.D OZ5488.0 

SAM? SAMP SAMP SAMP 
DRY DRY DRY DRY 

TISSUE TISSUE TISSUE TISSUE 
1.62 9 1.72 9 '99 9 U39 
78.7 eo.s 78.2 79.1 

CA.,s·20pa peA CA.S.20Pf) PCA CA-5·20P6 peA CA-S-20pa peA 
11102198 11102198 11102.198 11/02198 
12108/98 1210819:8 12J081!1S 12108198 
12117198 12117/98 12117198 12117/98 

31 2' 25 35 
ug/Kg u!jfKg ugll<g ug/Kg 

3' B"-' -Pi't"-' >N& ~5" tM'6' 35 'U 
ND 14 J ND ND 
ND NO ND NO 
ND NO ND NO 
ND ND NO NO 

14 J NO NO NO 
10J NO NO NO 

NO NO NO NO 
NO NO NO NO 
ND NO NO NO 
NO NO NO NO 
NO NO NO NO 

B.' J NO NO NO 
26 J 20 J 14 J 21 J 

NO '9 J NO NO 
NO ND ND NO 
NO ND ND NO 
NO NO NO NO 
NO ND ND ND 
NO NU NO NO 
NO ND NO NO 
NO ND NO NO 

'5 J 7 J NO ND 
HJ co J ND NO 

NO NO NO NO 
NO NO NO NO 
NO ND ND ND 
NO ND NO NO 

15J NO NO ND 
NO NO ND NO 
NO NO NO NO 
ND ND ND ND 
ND ND ND NO 

'5 J ND ND ND 
14J NO ND NO 

ND ND ND NO 
,;j J NO NQ NO 

ND NO ND NO 
10 J NO NO NO 
10J NO NO NO 
15~~\.·'U NO NO NO 

220 80 26 38 

65 88 72 76 
66 " 74 74 
70 89 76 78 
67 85 73 78 
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Arthur D.llttJe 
f!nvlronmenUIi Monitoring ana AnalysIs unit 

Project Title : T'$oro 
Data Package: B0301 
Data Tabl$: PA~ - Main - Surrogate Corrected 

Field 10 
lab 10 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrfx 
SampleSlu 
Peteent Moisture 
M$V\OliI\ed elOlink 

Field Cate 
Extract Date 
Analysis cate 
M!n Roportil'lg LImit 
Units 

SITE4·KIPU 
9804269 PCA 

e0301 
OZ5489.0 

SAMP 
DRY 

TISSUE 
1.47 9 

80 
CA.{ii-ZOP6 peA 

11/02198 
12108/98 
12117/98 

" ug/Kg 

SITES·NINI 
9804270 peA 

B030i 
DZ5490.0 

SAMP 
DRY 

Tissue 
2.14 9 
79.6 

CA-S·20PB peA 

11/03/98 
12108198 
12117198 

" uglKg 

SITE 1 AHU • JAR SITE 25 KIPU • 
SITE6·KEE 2 JAR 2 

98D4:l71 PCA 9804411 PCA 9804412 PCA 
90301 80301 80301 

OZ5491.0 Dl5492,Q DZ5493,O 
SAMP SAMP SAMP 

DRY DRY DRY 
TISSUE TISSUE TISSUE 

1.78 9 1.76 9 2,17 9 
80.3 80.1 79.7 

CA·,c-20rc f'CA CA..o-~Of'D rCA CA-O-:ZOPC PCA 
11/03198 11102198 11/02/98 
12108198 12108198 12108198 
12117198 12118/98 12118/98 ,. 28 23 

ug/Kg ug/Kg ugJKg 

Naphthalene ~~'4 ~ ;l'!."1( ......... .,8 ... _:.e-... -;).~"\\. 
C1-Naphthalef1es 
C2.Naphthalenes 
CJ-Naphthalenes 
C4-Naphthal.nes 
Acen.phthylene 
Acenaphthene 
Biphenyl 
Fluorene 
C1·Fluorenes 
C2·F'luoronelf 
Cl·Fluorenes 
Anthracene 
Phenanthrene 
C1·Phenanthrenes/anihracenes 
CZ·Phenanthrenes/anthracenes 
C3·Phen.nthre"esfanthracenes 
C4·PhenanthrenellJanthr3Cenes 
Dibenzolhiopt1ene 
C 1-0 i benzothlo phe n es 
C2·D j benzothioph enes 
CJ.DibenlothiopheM~ 

Fluoranthene 
Pyre"" 
C1·Fluoranthenes/pyrenes 
C2·Fluoranthenes/pyrenes 
C3·Fluoranthenes/pyrenes 
B'lt'l'l.c:.t1t.130t"1o,r.\'1t.t!~t"1· 

Chrysene 
C1-Chrysenes 
C2·Chrysenes 
C3·Chrvsenes 
C4.Chrysenes 
Benlo[b]f1uoranthene 
Benlo[k)fluO(;1.nthene 
Benzo[e)pyrone 
Benzo[a]pyrene 
Perylene 
I nd eno[1 ,2,3, -c,d] pyrene 
Oibenzo(a,h]anthracene 
Dem:o [9,h, I] pO!try rene 

Total PAH 

'f,dll'"t.ll.lpt.U.1tIQ..,o 

'/od10·Acenaphthel1e 
'!.d10·Phenanthrene 
%d12-Benzo[a]pyrene 

kk.Tesoro.1-3723.1/12199 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
ND NO 
NO NO 
NO NO 
NO NO 
NO flO 
NO NO 
NO NO 

15 J 8 J 
NO NO 
NO NO 
ND NO 
NO ND 
NO NO 
NO NO 
NO NO 
ND NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
un un 
NO NO 
NO NO 
NO NO 
NO NO 
NO ND 
NO NO 
NO NO 
ND NO 
NU NU 
ND ND 
NO NO 
NO NO 
ND NO 

32 17 

7' " 75 81 
79 81 
81 80 

Page 4 of 10 

NO NO 16 J 
NO NO NO 
NO NO NO 
NO NO NO 
ND NO ND 
NO ND ND 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

10 J 13 J 13J 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NU 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO ND NO 
ND NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
ND ND ND 
NO ND ND 
NO NO NO 
NO NO NO 
ND NO NO 

25 2. 47 

" <7 " 82 68 72 
8. 69 76 
86 68 13 
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Arthur O. Little 
l::nvlronrnenta[ Monitoring and Analysis Unit 

Project Title: TesQro 
Data Package: 803Q1 
Data Table: PAH • Main ~ Surrosate CQrre.;.ted 

Field 10 
LablC 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix: 
Sample Size 
Percent Moisture 
Assoclalea l:$lanK 
Field Oate 
Extract Date 
AnalySIS Date 
Min R*portJng Limit 
Units 

SITE 2S KIPU • 
JAR.') 

9804413 PCA 
B0301 

OZ5494.0 
SAM? 

ORY 
TiSSUe 

2.06 9 
80.1 

(;A-S·;tU...-ti I"'CA 

11/01198 
12108198 
12/18/98 

2. 
uglKg 

SITE 2N KIPU . 
JAR 2 

9804414 PCA 
B0301 

DZS495,Q 
SAM? 

DRY 
TISSUE 

2.48 9 
77.'"J. 

CA·S,·;;:UPIi:I I"'CA 

11/02198 
12108/98 
12115/98 

20 
uglKg 

SITE 3 KIPU • JAR SITE 4 KIPU • JAR 
2 , 

9804415 PCA 98D4416 PCA 
B0301 B0301 

OZ549G.O QZS497,Q 

SAM? SAM? 
ORY DRY 

TISSUE TISSUE 
1.18 9 1.49 9 
80.4 82.2 

CA·S,·"UPfI peA CA-S·;ZOP6 peA 

11/02198 11102198 

12108/98 12108/98 
12118/98 12/18/98 

2. " uglKg uglKg 

Naphthalene 
C1·Naphthalenes 
C2.Naphthalenes 
C3·NaphthaleneS 
C4-Naphthaienes 
Aeenaphthylene 
Acenaphthene 
Biphenyl 

Fluorene 
C1·Fluorene:s 
C2·I"'uorenes 
C3·Fluorenes 
Anthracene 
?henllT'l\Tll'tTl& 

~;'* .... +He ;;l.o"1.t _.!9 ';''0"\.\ 41 B 1(. 

C 1.Ptlo,Hlnth ~4nQ.J a I'Ith r2cono. 
C2·PhenanUlrenesianthracenes 
C3.Ph4l:nanthrenlH~/anthrac:enes 

C4·P/lenanthrenes1anthraeenes 
Dibenzothlophene 
C 1·Dibenzothlophenes 
C:I -0 i be n::Qth lophen es 
C J·D i be nzoth lophen as 
Fluoranthene 
Pyrene 

C 1·Fluoranthenes/pyrenes 
C2-Fluoranthenes/pyrenes 
C3·Fluoranthenes/pyrenes 
DenrO[a]4nthrucene 
Chrystn. 
C1-Chrysenes 
C2·Chrysenes 
C3-Chrysenes 
C4-Chrysenes 
Benlo[b]fluoranthene 
Benzo[k}nuoranthene 
Benzo(e]pyrene 
Benzo(a]pyrene 
Perylene 
Indeno[1,2,3,-c,d]pyrene 
o !benzo [a, h] a nth race n e 
eenzo[g,t1,l]peryrene 
Total PAH 

·":'dS·Naphttlaiene 
·J.d1 O.Ae."~phth"'nl"t 
I/.di0.Phenanthrene 
'/.d12·Benzo[a]pyrene 

kk, Tesoro, 1·3723.1/12199 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

nl 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NU 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

25 

71 
7< 

77 
75 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

1,'0 J: 
No 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NU 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 

25 

87 
.7 
67 
66 

Page 5 of 10 

10 J 25 J 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
,;0 NO 
NO NO 
NO NO 

~:1 J '> J 
Nn Nn 
NO NO 
NO NO 
NO NO 
ND NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
ND NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO ND 
ND NO 
ND NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

39 81 

85 71 

" 7B 
S8 SO 
87 81 

SITE S NINI • JAR 
2 

9804417 peA 

B0301 
DZ5499.0 

SAMP 
DRY 

TISSUE 
2.35 9 
79.6 

CA·$·2.QP6 PCA 

~ 1/03(98 
12108/98 
12118/98 

l1 

ug/Kg 

+4-;ffi 'l \, -u, 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

~.~ I 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

20 

73 
78 
79 
81 

Tesopah1.xls: Main 



I Arthur D. Little 
E:nvirQnrncntat Monitoring and Analysis Unit 

I 
Project ntle : Tesoro 
Data Packaga: 130301 
Data Table: PAH ~ MS·MSD ~ Surrogate Corrected 

I Field 10 Blackfoot 4A14B Blackfoot 4A14B 
Lab lD 9803057 peA 98D3057MS peA 
Lab Bateh B0301 80301 
File OZS481.0 OZ5482.0 

I Sample Type SAMP QC 
Weight e.sls DRY DRY 
Matrix TII;iI;iU~ TISSUE 

Sample Site 1.44 g 1.34 g 

I 
Percent Moisture 82.S 82.5 
Associated Blank CA-S-20PB PCA CA-S-20PB PCA 
r:1 .. lrt \"'I::at"" 09123/98 M"'I<Ut 

Extract Date 12108188 12108/98 
Analy$ts OOlIte 12117198 12117/98 

I Min ReportIng Limit 35 37 
Units ugfKg uglKg T ·/.R Q 

Naphthalene 32 JB 730 746 94 

I 
C1-NaphUlalenes NO NO 
C2.Naphthalenes ND NO 
CJ·Naphtnalenes ND ND 
C4-Naphthalenes NO NO 
Acenaphthylene NO S80 746 91 

I Attnaphthen. NO 700 746 94 
Biphenyl ND ND 
FluQrene NO 730 746 98 
C1·Fluorenes NO NO 

I 
C2-Fh,IQrenes NO NO 
C3·Fluorene& NO NO 
Anthracene 50 530 746 64 
Phenanthrene 43 760 746 96 

I 
C 1.PhenanthrenuJanthraeenes 97 88 
C2.PhenanthrenesJanthracenE!S 91 95 
C3·Phenanthrenesianthracenes NO NO 
C4-Phenanthrene$lanthraeenn NO NO 
Dibenzothlophene NO 12 J 

I C 1·0ibenzothlophenes 55 35 J 
C2.DitJtmLull1lophenils 70 0' 
C3 -D i benloth 10 ph enes NO NO 
Fluoranthone NO 7130 746 102 

I 
Pyrene ND 720 746 97 
C 1.~lu¢o ... *"U,.n'n:lpy..-.n.1I' ND ND 
C2·F1I,Joranthenes{pyrenes NO NO 
C3.FJuoranthenes/pyrenes NO NO 
Benzo[a]anthracene NO 790 746 106 

I Chrvsene NO 730 746 98 
C1.Chrysenes NO NO 
C2,Chrysenes NO NO 
C3.Chryune$ NO NO 

I 
C4·Chrysenes No NO 
eenZO[blfluOl'anthene NO 790 74, 100 

Benzo(k]fluoranthene ND 790 746 106 
Benzo[eJpyrene NO NO 

I 
Benzo{a]pyrene NO 760 746 105 
I"'erylene ND ND 
I nd eno{1 ,2.3, -c,d] pyrene NO 720 746 97 
Oibenzo(a,hlanthracene NO 710 746 95 
Benzo[Q,h,Ol)erylene NO 690 746 92 

I ·/5da.Naphthalene 48 75 
%d10·Aeenaphthene 52 75 
'/.d10-Phenanthrene 65 7. 

I 
%d12·BenzO[3]pyrcne 53 78 

I 
I kk,Tesoro.'·3723, 1'1 2/99 page 6 of 10 iesopan1,xIS: MS-MSD 



I ArtI1ur D. Little 
Environmcntl.ll Monitoring and A.riolysie; Unit 

I 
Project TltIe : Tesoro 
Oa~Package:B0301 

Data Table: PAH • MSwMSD • Surrogate Corrected 

I Field 10 Blackfoot 4Ai4B 
~.bID 9803057MSO PCA 
Lab Batch 80301 
File OZ5483.0 

I Sample Type QC 
Weight Basis DRY 
Mlllll.\ TI33UI: 
Sample Size 1.3 g 

I 
Percent Moisture 82.5 
Associated Blank CA-5·20PB PCA 
~1",lrt nat. M"~/9R. 

Extract Date 12108198 
Analysl. Date 12117198 

I Min Reporting Limit 38 
Units ug/Kg T %R a RPO a 

Naphthalene 730 769 91 32 

I 
C1·NaphthaleneS 25 J 
C2·Naphthalenes ND 
C3-NaphthlleneS NO 
C4.Naphthaltn •• NO 
Atenaphthylene 710 769 92 1.1 

I Acenaphthene 710 769 92 22 
Biphenyl NO 
Fluorene 750 769 98 0 
C1.Fluorenes ND 

I 
C2·Fluorenes NO 
C3·Fluot.nu. NO 
Anthracene 530 769 62 3.2 
Phenanthrene 790 769 97 

I 
c 1 ·Phenanthrenes/anthrac e nll5 150 
C2·Phenanthrenesianthracenes 220 
CJ·PhenanthreneS/anthracenes 130 
C4.Phen8nthrenes/anthtaCeMS NO 
Dibenzothlophene 18 J 

I C1 ·Oibenzothlopl'lenes SO 
C2.0it,J"'n~othloph"'ne1! 1>0 

C3·0ibenzQthiaphenes 140 

Fluoranthene 770 769 100 

I 
Pyrena 750 769 98 
c 1·J= I uOf'anU,onoc/pyronot- 6Q 

CZ·Fluoranthenes/pyrenes 64 
C3·Fluoranthenes/pyrenes 6' 
Benzo[a)anthracene 800 789 la' 1.9 

I Chrysene 740 769 96 21 
C10Chrysenes 40 
C2·Chrysenes 31 J 
C3-Chrysenes 34 J 

I 
C4-Chrysenes NO 
Benzo(b]nuoranthene tl:,w 769 ;07 Q,sq 

Benzo(k)fluoranthene 790 769 103 2.9 

Benzo(e)pyrene ND 
Ben~Q(alpyrene 790 76' 103 1.' 

I Perylene ND 
I nd &no[1 ,2,3, -c.d] pyre ne 710 76' 92 53 
Dibenzo[a,h]anthracene 720 769 94 1 
BenzO[g,h,ijperylene 640 759 53 10 

I '!.dS-Naphthalene 89 
'/.d10.Acenaphthene 93 
'/~d1 Q-Phenanthnme 97 

I 
%d12.Senzo[a]pyrene 97 

I 
I kk.Tesoro_1-:l723.1/12199 Page 7 of 10 Tesopahhls: MS-MSD 



I Arthur O. Little 
'E.MII'lr(lI'lmental MonitoriMg ot'ld Ano,lY$j$ Urflt 

I 
Project Title: Tesoro 
Oata Package; B0301 
Data Table! PAH ~ IRM • Surrogate Corrected 

I Field 10 SRM 1491 
LablO BN18 
lab Batch 80301 

I File 0Z$47l.D 
Sample Type ac 
welgnt tiaslS VOLUME 
Matri;lC SRM 

I 
S,mple Size 0.1 mL 
Percent Moisture NA 
AssoeJated 9'o(d~ NA 
Field Date NA 
Extract Date NA 

I Analysis Date 12117198 
Min RODoriJnQ limit 250 
Units ug/L T -100 a 

I 
Naphthalene SeOO e890 .... 2 
C1.Naphthalenes NO 
C2.Naphthalenes NU 
C3·Naphthalenes NO 
C4--Naphthalenes NO 

I Acenaphthylene 6400 6960 -8 
A"enftphthene 62:00 neo ·15 
Biphenyl 7000 7000 0 
'F)uortne 6200 7270 -15 

I 
C1.Fluorenes NO 
C2.FhJ"r.n.~ NO 
C3-Fluorenes NO 
Anthracene 7800 7920 ·0<3 

I 
Phenanthrene 6800 7010 ·3 
C1.Phenanthrenes/anthracenes NO 
C2-PhenanthrenesJanthracenes NO 
C).l"llenanthrenesJanthracenes NO 
C4-Phenanthrencslanthracenes NO 

I Dibenzothlophene NO 
C1-Oibenl0UllopMnn NO 
C 2·0 i benloth! ophen es NO 
C 3.01 benzoth r ophen as NO 

I 
Fluoranthena 5900 5'il10 ·0, 
t"yrC(lc sooo GSQO " C, ·f luoranth ene$1 py re nos NO 
C2·Fluoranthenes/pyrenes NO 
C3.Fluoranthenes/pyrenes ND 

I Benzo(a)anthrac.ene 3500 3590 -;5 
Chrysene 6500 7030 -7.5 
C1.Chrysenos ND 
C2.Chryunes ND 

I 
CJ-Chryscnes NO 
C4·C'nrysenn NO 
Benzo[blfluoranthene 5100 5250 ·2.8 
SanloCk]f1l,1oranthene 5600 5570 054 

I 
Bonz.o[e]pyrene 5700 5S20 1.4 
"enzo[a)J.lyrcnc 7100 0790 '.0 
PeryleM 7200 7120 1.1 
Inderlo{1,.2,J,.c,d)pyrene 6000 6290 .... 6 
Oibonzo{a,h]anthracene 5100 5160 -1.5 

I -e.",n:t°Lo,'n,1)p .. ry',mo ~,no 57S0 -'3,£ 

%dS.Naphthalene 105 
%d10·Acenaphthene 99 

I 
·/.d10·Phenanthrene 95 
'l.d12·Benzo[alpyrene 95 

I 
I kk.Tesoro, 1·3723, 1/12199 Page 8 of 10 TesopaI'11.xIS: lRM 



I Arthur D. tittle 
EZnvironmentol Monitontlg ond Analysis Ut'lit 

I 
PrOject Title: Tesoro 
Data Package: B0301 
Data Table: PAH • NSC ~ Surrogate Corrected 

I Field 10 North Slope Crude 
L.bIO BN14 
Lab Batch 80301 

I 
HI. OZ5474.0 
Sample TYPIJ QC 
weight Basis OIL 
Matrix OIL 

I 
Sample Size 5019 
Percent MOisture NA 
A ... o.;l"t.d Bla.nk Nt>. 
Field Date NA 
Extract Date NA 

I 
Analysis Date 12117/98 
Min Reporting Limit S 
Units mg/Kg T 1/.0 Q 

I 
Naphthalene 750 750 1.3 
C1~Nlphthalenes 1700 1700 0 
C2·Naphthalene$ 2000 2400 -11 

C3.Naphthalenes 1500 2000 -,5 
C4-Naphthalenes 860 1200 -28 

I Acenaphthylene ND 
A .... endpllthllitll" ND 
Biphenyl 220 220 0 
FlUorene 95 94 1.1 

I 
C1~FJuoren .. 220 240 -8.3 
C'.~llInr9n9" 330 350 -5.7 
C3·Fluorenes 370 400 ·7,5 
~nU'lneljn. NO 
Phenantnren. 200 260 7.7 

I C 1.Phenanth renes!a "thrace nes 630 600 5 
C2·Phenanthrenes/anthra"nes 700 740 ·5.4 
C3·Phenanthrenes/anthracenes 540 5'0 0 
C4.Phenanthrene$/3nthracenes. 410 330 ,4 

I 
Otbf!(\tott\.top.r.ene 230 240 -1.2 
Cil-01berU;OUllopnenes 460 '00 ... 
C 2·0i benlothlo I) henes 640 740 -14 
C3.Dib",.,zothlophenes 5~0 660 -11 
Fluoranthene ND 

I Pyre"c 12 l' .1' 

C 1·F J uoranthenes!py tl!M'S as 83 2.4 
C2-Fluoranthenes/pyrenes 150 150 0 
C3-Fluoranthenes/pyrenes lao 170 59 

I Benzo[a]anthracene ND 
Chrysene 44 49 -10 
C1-Chry$enes 80 a. ... a 
C2..chrysenes 100 110 -9.1 

I 
C3·Chry5enes 110 91 20 
C4,Chrysenes 84 75 12 

Benlo[b]nuoranthen& 6 J 6.6 -0.1 
Benzo(lt]fluoranthen& ND 
Benzo(e]pyrene 12 12 0 

I 6'<!'IIl:o(alpyrunu ND 
Perylene NO 
Indeno(1,2,3,-<:,d)pynme NO 
Dibenzo[a,h]anthracene ND 

I 
R o'/.n 1:0[9, h ,I] plOry 1(>0 n- NO 

%d8-Naphthalene 110 
·Jod'\'U·~etnaph'lhene 10' 
%d10.Phenanthrene 100 

I "Iod12·Benzo[a]pyrene 99 

I 
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I Arthur O. Utde 
Draft ~I'N\~\ M~ ~ Ar'Ia\y$i& Unit 

I 
Proj~ 't1tt. : T esoto 
Dolo PKuge: B0301 
o..ta T.blt:: PAH ~ Main - aUrT'OSat. COI"te-cted 

I Field 10 SRM 1491 Nortt'l SIQp4J enlde SPM HOSEOOl PrOCe-dural Blank 19740 
LablD eN1' BN14 ~'02'04RE CA-$·20PB PCA CA-S·21SRM PCA 
Lab 8atch B0301 90301 B0301 B0301 fJQJ01 

I 
File CZ547l.0 DZ5414.0 OZS$OO.O PU476.0 CZ5471.D 
Sample Type QC QC QC QC SAMP 
We~hC 1)a:'1:s VOI..I,.IM&; OIL OlL DRY DRV 
Matrix SRM OIL OIL TISSUe TISSUE 
Sample Size 0.1 ml 6 mg 10.1 mg 2 g 1." g 

I Per\Oent MoIstur. NA NA NA NA ".8 
As!loeiJ/IIMd 81_nll: NA NA NA NA CA-S·2'OPB PeA 
F\e4d Date NA Nil. Nil. Nil. NA 
Extract Dolo NA NA NA NA 121\lMlS 

I 
Analysis Dot. 12117191 12/11/98 12I18m 12117/1la 12117193 
Min ReportJng LImit 250 5 25 30 
Units ug/L mgJKg mglKg UQ/Kg ug/Kg 

Naphthalene 6SOO 760 300 25 18 JB 

I C1.N.aphth.illenes NO 1100 820 NO 13 J 
CZ.fltlphtNl.n •• NO 2000 1300 NO NO 
Cl-N.ph ......... NO 1&10 10400 NO NO 
C4-N.ph .... _. NO e60 !l5O NO NO 

I 
~n .. phthy1en. 6400 NO NO NO 14J 
~,...:IIrhttwn. S200 ND 26 ND 7 J 
Biphenyl 10c<] 220 66 NO 56J 
fluorene S200 95 110 NO 6.3 J 
C1 ~'uorenes ND 220 300 NO NO 

I C2.flU()r.nu NO 330 380 NO NO 
CHluor .... NO 370 330 NO NO 
Anthracene 7600 NO 'Z7 NO 2IlJ 
PMnanttlrtrwt 6&IC 200 300 NO :l() 

I 
C 1..phtnanthrtnes/anthraeenu NO 630 570 ND t'I3 
CiZ..pI,,,,UUldu ...... "".Ilthr-.le. NO 700 """ NO 1<0 
C3-Pherlanthrenesl.ant'hractMI NO So«) ~ NO 200 
C4-Ph4H1.v1threnes'anthrace"., NO 410 160 NO 22D 
Plbtnzothlophen. NO ZJO 1:xl NO 6.5 J 

I C1..olbenzothlophene, NO 480 m NO 36 
C2..olbenzOthlQpheneS NO So«) JOO NO 120 
C3..olbtnlothiopheMt NO 500 m NO 100 
f\\lOrantMM 5000 NO 5, NO 150 

I P)/T"'" 600l 12 15 ND 1<0 
C '.FIUQrantMnMlpyrenel NO 6" 01 NU 100 
C:2:.fluorantneneslpyrenes NO 150 69 NO 140 
C3.fluoral11:Mnts/pyrenes NO 100 67 NO 100 
Benzo(a]anthracene 3500 NO NO ND 52 

I Chrynn_ csoo 44 
" 

"0 ... 
C10Chrysenu NO eo 29 NO 110 
CZ..chrysenes NO ,00 49 NO 100 
C:!.-C.hl'y'llme'S NO 110 58 NO NO 

I 
C.4-Chrysenes NO B4 56 NO NO 
6enzo(b)fluor.anthtne 5100 6 2.9 J NO eo 
Ben:o(1C:)fluoranttMne 5000 NO NO NO 19 J 
8en:o[eJpyrene 5700 12 67 NO 110 
BenZ;Q[a]pytene 7100 NO 23 J ND 37 

I PeryfeM 7200 ND 2.2 J ND 9 J 
Ind .no[1 ,2,3, <.eI) pyr.ne 600l NO NO NO 23J 
Olbonzo(a,hlanthracene 5100 ND NO NO 19 J 
a.nzo~,lI,qpo<'J1ono 5100 NO :)SJ 1<J 51 eo 

I 
Total PAil ,= 13()()'.) 

i$,' 
,. ?"iN) 

%d8-N.aphtnalfme 106 110 89 85 8'2 
'1.d10-Ac:enaphthene 99 ,04 91 eo 97 
'1.d1 Q·PtHtnanthnllntt 95 100 95 91 69 

I %d12·BeI'l~o(.]pyr.n. 95 99 95 /l6 79 

I 
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I ArttlUf D. Uttle 
Draft Erwirmmontal Monttor1ng and AniIIIY$$ Unit 

I 
Pr'ojeet TIUe : Tesoro 
Oat. Package: B0301 
D~b Tab~1 PAH ~ M.11'l ~ 8",N'OV«tc; COf1'tIIOkd 

I Field 10 Blackfoot 1 ElI.a:ek'foot8 Y*llow Foot 1 ~olCkfootAAJ"'B BLackfoot 4Ai4S 
Lab 10 9803047 PCA 9803051 PCA 9803052 PCA 9&03057 PCA 98D3057MS PCA 
Lab Botoh 80301 B0301 B0301 B0301 80301 

I 
FII. 025478.0 DZ5479.0 0Z5480,D DZ5481 ,0 025482,0 
Sample Type aAMP SAMP SAMP SAMP QC 
W.""ht El«lfl. DHY DHY DRY DRY DRY 
Matrix TISSUE TISSUE TISSUE TISSUE TISSUE 

I 
Sampl. $lzl 1,42 g 1.7 g \,45 g 1,~ g 1.34 g 
Perc.nt Moisture 83.8 81.7 81.5 82.5 82.5 
Assot!lat~ BJ.nk CA..s~20PO PCA CA-9~20pe PeA CA-S-20PB PCA CA $ 2'OPB pCA CA 8·2'OPB PCA 
field Dotv 09/23/98 09123198 09/23198 09123198 09l2lJ9& 
Extract Dahl 1VOS198 12/01li'l1 \2I011i'18 12/Q&IIl8 12JM1'a8 

I 
An.1lysl. o.te 12117198 12117198 12117/98 121171118 121171'98 
Min Reponing Um~ 35 29 34 35 37 
Units ug/Kg ugIKg uglKg ug/l(g ug/Kg 

NaphthaleM 13 JB 16 JB 24 JS 32 JB 730 

I C1-N<lphthakmH NO NO NO NO NO 
Cl""'.J.llltl .. '.'Ns NO NO NU NU NU 
C3-Naphthalenu NO NO NO ND NO 
Cf...N.phthat.I'M' NO ND NO NO NO 

I 
Acemphthy1ene NO ND NO NO GOO 
AceNophthone ND NO NO NO 700 
Biphenyl NO NO NO NO NO 
Fluorene ND NO ND NO 7?IJ 
C1-Fluorene. NO NO NO ND NO 

I C2-Fluorltne. NO NO NO NO NO 
C3..fluotenes NO NO NO ~ NO NO 
AnthrlCeM NO NO NO 5C 530 
PhefW'lthr.n. 29J 39 14 J 43 760 

I 
C1·PheMnthren.s/ .. nthrilicenes 42 95 NO 97 ell 
Cf...ptrenallttu er .. :s/an ttll .... 111'1 roII:S o:l 00 NO 91 "" C3,~ant::ht'MsI....,thrac'Ms NO NO NO NO ND 
C4-Phln.-.nthreMSlanthr:acenes NO NO NO ND NO 

I 
Dlbenzothlophlt11. NO 11 J ND NO 12 J 
C1·01benz.othlophe:nes NO "" Nn " 35J 
C2·OIbenzothlopheMJ NO !'<l NO 76 65 
C3..Q1~nzothlop"en .. NO NO NO NO NO 
FluOfanthene NO ND NO ND 700 

I 
pyren. NO NO NO NO 72fJ 
C1.FluoranthenuJpyrenes NO NO NO NO NO 
CZ-Fluoranthenes/pyrOfle$ NO NO NO NO NO 
C3,-FluorilntM:ne$lpyrene!J NO NO ND NO ND 

I 
Benzo[a)anthracerM NO NO NO NO 7SO 
Chrysene ND NO ND NO 730 
C10ChryfenH NO ND NO NO NO 
C2-ChryfeneJJ NO ND NO NO NO 
C3..chrys.,.., NO NO NO NO NO 

I C4-Chl"Ysenes NO NO NO NO NO 
Benzo[b]1luorantheM NO NO NO ND = 
Benzo[k]nuor.nthtne ND NO NO ND 790 
81nzo[e]pyre"e NO NO NO ND NO 

I 
Benzo{a]pyrene NO ND ND NO 760 
Peryle:ne NO NO NO NO NO 
Indtflo[1,2, 3,<,d] pyren. NO ND NO f<Q no 
Olbenzo[ .. ,h)anthracenf! NO ND NO NO 710 
B.nzo[g,h,ijpt!ryiene NO NO NO '10 600 

I 
T(lUiI rAU 1:;0 000 '" - moo 

"'.d3-Naphlhalene 78 58 68 ... 75 
·/.d10-Ac.naph~nt 81 6'.l 68 52 75 

I 
".d10.Phen.anttve"e 82 67 69 55 79 
't,d12·8e:nzo[alpyre"e 82 63 64 53 78 

I 
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I Arthur D. Uta. Draft elWll'Ol1mom::al Mcnrtonng and AnalySIS Unit 

I Project TitiI: ; Tesoro 
0.1a Pack>Ge: B0301 
O.bI T.ilbfe: PAH • M.ln • 3urrov.lte eorre.;te.j 

} ,\ , 

I 
\); v , D 

field 10 BI.ckfoot "'AJ"'B SITE1-AHU SITE2S.J<IPU 51TE2N~l(lPU Srre3-KIPU 
ublD 9803017MSD PCA 9804281 PCA 9804288 PCA 9804267 PCA 9804288 PCA 
ub Bob:h B0301 BOlOl BOlO1 80301 80301 

I File OZMUn DZMM,D OZ5436,D OZ5437,D DZ543a,O 
Sample Type QC SAMP SAMP sAMp SAMP 
w.l;nt NIlS DRY DRY DRY DRY DRY 
Matrix TISSUe TISSUE TISSUE TISSUE TlSSUE 

I 
S ... mple Size 1,3 9 1.62 9 1,72 9 1.Il1l9 1,4J 9 
Pere.nt MoI.turt 82.5 78,7 80.5 78,2 78,1 
Auoe'*ted Blank CA--S--20PO PCA CI\-S -20PB PCA CA-.$·20PB PCA CA-O-20rO PCA CA-O·20~D PCA 

N"J' field Clta 08/23/98 09/23/98 09/23198 OS123J11lJ 09/23/98 -
Extract cat. 1210$/98 1210$/98 12/0$/98 1210.,." 1210$/98 

I Malylls Oate 12117/98 12117/98 12117/98 121171i8 12117198 
Min Report!ng Umlt 38 31 211 25 35 
Units ug/Kg UQ:/Kfi ug/Kg ug/Kg ug/Kg 

I 
Naphthalel'Mll nJ:J 31 B 13--JB 12 JB 17 JS 
C1..Naphth.alenel 2SJ NO "J NO NO 
CZooNilph1hal4nu NO NO ND NO NO 
C3~NaphCh.alen'l NO NO NO NO NO 
C .. ~Naphth.ale"" NO NO NO NO NO 

I Acenaphthyktnt 710 14 J NO NO NO 
At'-AllUr"~ 710 ,. J NO "0 NO 
BIphenyl NO NO NO NO NO 
Fluorene 75(1 NO NO NO NO 

I 
C1..fluortnH ND NO NO NO NO 
C2-FluortMS NO NO NO NO NO 
Cl-FluortnU NO NO NO NO NO 
Artthra¢4Wlt 5:lO 8.1 J NO NO NO 
Ptlenanthrtne 790 26J 20J 14J 21 J 

I C1--PMnlnthrenesllnthrleenes 150 NO 19 J NO NO 
C2~Plwnwlnthr."""ilnthrKenQ.il m NO NO NO NO 
C3-Phenanthreneslanthracenes 130 NO NO NO NO 
c.c..phenAlnthrenes/anthraeenes ND NO NO NO NO 

I 
Olbenzothlophene 18 J NO NO NO NO 
C1.rnl:WHUl'l!ttll'lph~1)!f. 50 ND NO NO NO 
C2.0lbenzothlophenes 130 ND NO NO NO 
C3.0lbenz:othlopheMs 140 NO NO NO NO 
FluOfanttUtne no 15 J 7 J NO NO 

I Pyre .. 750 14J 6.9 J NO NO 
C l·Fluoranthenes/pyrenes 69 NO NO NO NO 
C2·Fluoranthenes/pyrenes 84 NO NO NO NO 
CJ-fluorantheneslpyrenes 64 NO NO NO NO 

I 
Senzo[alanthrlllcent BOO NO NO NO NO 
Chry~""" 7<0 15J NO NO NO 
C1..chfY$flle$ 40 NO NO NO NO 
C20Chrynnet 31 J NO NO NO NO 
C3..¢hrysenes 34J NO NO NO NO 

I CA.-Ct.rystH'WIo:l NO NO ND ND "0 
BenzoCb}nuoranthtfle B20 16 J NO NO NO 
e."nzo[k]nuoranthf!ne 700 14J NO NO NO 
Benzo(eJpyrent: NO NO NO NO NO 

I 
6en:o(a]pyrene 790 13 J NO NO NO 
Pery1ene NO NO NO NO NO 
lod .. no[1 ,2,3, .c,d]pyr.ne 710 16 J NO NO NO 
Dibenz.ota,h]antttrae.ene 720 10 J NO NO NO 
e."'oI9,h,~poryI.ne 640 15 JB NO NO NO 

I 'r ... t.ol PAH 10000 220 '"' '" "" 
%d8--Ntphthalene 89 as 88 72 76 
·t.d10-Aeenaphthene 93 613 88 7. 7' 

I 
Y.d10~PMnlllnthrj!,ne 07 70 M 7. 7. 
'/.d12·Bt-nzo[a] pyren. 97 67 85 73 76 

I 
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I Arthur C. LI!Ue Draft envlrOl"llTltntillI MonltOr'lng and ANIY'$!$ UM 

I 
Projocl TlU. : T."",o 
Data p,.ekage: 80301 
o.t. T.ble: rAH • M.ln - Surrogate Oorrected 

I SITe 25 KlPU • 
Field 10 8ITE4-KIPU SITE5-NINI SITE6-KEE SITE 1 AHU • JAR 2 JAR 2 
lab 10 9804269 PCA 9404270 PCA 9804271 PCA $804411 peA 9804412 PCA 
Lab Batch SQ301 SQ3., SQ3Ql SQ301 SQ3Ql 

I 
File OZ~9.D OZ1I490.0 OZ1l491.0 OZ5<l9%.O OZ5<l93.D 
S.ample Type SAM? SAM? SAMP SAM? SAM? 
Welgt1t Blsls DRY DRY DRY DRY UKY 
Matm TISSUE TISSUE TISSUE TISSUE TISSUE 

I 
sam",. Sizi 1.47 a 2.1. a 1.78 a 1.76 g 2.17 g 
Percent Moisture 80 79.8 80.3 80.1 78.7 
Auoelat.d Blank CA...s~20PB PCA CA-S·20PD ~A CA-S...20PB PCA CA..s.2'OPB PCA CA-S.20PB peA 
Field Date 09/2_ 09/23198 0912319. 09123198 09123198 
EdrKt Oate 12108198 12/03/118 121081118 12iOMJ8 12JOMla 

I 
AMtysll O.t. 121171118 12117/118 121171118 12111!198 1211St98 
Min R.porUnt Umlt 34 23 2lI 2! 23 
Units uglKg ug/Kg ug/Kg ug/Kg vg/Kg 

Naphthalene 17 JB 9.1 JB 15 JB 16 JB 18 J8 

I C1wNaphINIenu NO NO NO NO 18 J 
C2-NilphthiilenH ND ND NO ND NO 
C3-N.phlNl .... NO NO NO NO NO 
C4..f.1aphthalenes NO NO NO NO NO 

I 
Ac:enaphthytene NO NO NO NO NO 
~.:Iptlth<tn .. NO NO NO NO NO 
Blphenyt NO NO NO NO NO 
FIIJOI"M NO NO NO NO NO 
C1.fIUOf"enes NO NO NO NO NO 

I C2·Fluorenes NO NO NO NO NO 
C3""luortnH NO NO NO NO NO 
Anthrjf~ne NO NO NO NO NO 
Phenanthrene 15 J 8 J 10 J 13 J 13 J 

I 
C1·Phenanthrtl\tislanthrICeftfl NO NO NO NO NO 
eZ..f>n.n.nUlr.neslanUlr,;t<,;ene:t ND ND ND NO NO 
C 3 ·Pflerunth..."esJantflracerut'S NO NO NO NO NO 
C4-Phenanthrenu/anthracenes NO NO NO NO NO 
DIIHlru:othloptMont NO NO NO NO NO 

I C1..D1MI'U't't.thlnJ'lh"1'WI4 Nn Nn Nn Nn Nn 
C2-OIbenzothlophenes NO NO NO NO NO 
C.3-Otbotnzottllophen.s NO NO NO NO NO 
Fluoranl:hena NO NO NO NO NO 

I 
Pyret'lt NO NO NO NO NO 
C 1..fluorantnenttlfpyrene. NO NO NO NO NO 
Cl..flll()ranthenes'pyreM' NO NO NO NO NO 
C3-FluOfanthenesfpyrtMS NO NO NO NO NO 
Be~o{.lIIanthracen. NO NO NO NO NO 

I Cllfyu,ne No NO NO No No 
C1-ChryS8MI NO NO NO NO NO 
C2-Chrysenes NO NO NO NO NO 
C3-t:hryse:nes NO ND NO NO fW 

I 
C4-Chrysflnes Nn NO NO NO NO 
Ben.to[b]1luoranth.nt NO NO NO NO NO 
BenzoOllnuonnthene NO NO NO NO NO 
B4n:l°ta]pY'ent NO NO NO NO NO 

I 
8enzo[a]pyrent NO NO NO NO NO 
Ptryl.nt NO NO NO NO NO 
Ind.no[l ,2,3, ~,d1 pyrena NO NO NO NO NO 
OIbtnzo[JI,h]anthl'3efne NO NO NO NO NO 
a.rtlQ(g,h,llperyiene NO NO NO NO NO 

I 
Tot411 PAH 32 17 2$ "" 47 

'AdS.N.phthale .... 75 83 eo 67 68 
t/.d10-Aefilaphthtna 75 81 B2 68 n 

I 
tl.d10-Phenanthrene 79 81 S4 61l 76 
'''''d12-8en2o(JII]pyreoe 81 80 B6 68 73 

I 
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I Arthur D. Lilli. 
Draft ~nvlronmental Monitoring and AnaIY$I$ Unrt 

I Project Title: Te.oro 
Data Package: 80301 
Oat. T.bl.: PAH - MS-MSD - Surrogate Correcled 

I Field 10 Black100r 4A14B Black100t 4A14B 
Lab 10 9803051 PCA 9803057MS PCA 
Lab Batch B0301 B0301 
FII. OZ5481.0 DZS482.D 

I Sample Type SAMP QC 
Weight Baal. DRY DRY 
Matrix TISSUE TISSUE 
Sample Size 1.44 9 1.34 g 

I Pereent Moisture 82,5 82.S 
Auoclatod Blank CA-S-20PB PCA CA-S-20PB PCA 
Field Date 09123198 09/23/98 
Extrac1 Oat. 12108198 12108198 

I 
AnaIYll'. Date 12117198 12117/98 
Min Reporting Limit 35 37 
Uni\$ uglKg uglKg T %R Q 

I 
Naphthalene n J8 730 746 94 
C1-Naphthalene. NO NO 
G2-Naphttlalenel ND NO 
C3-N;aphthalenes NO ND 
C4-Naphthalone. ND ND 

I Acenaphthylene ND 680 746 91 
Acenaphlhene ND 700 740 84 
Biphenyl NO NO 
FlUorene ND 730 746 98 

I C1-Fluorenes NO NO 
C:Z""'''JonmelJ NO ND 
C3-Fluorenea NO NO 
Anthracene 50 530 746 64 

I 
Phenanthrene 43 760 74{l 96 
C 1..p hen.Jmthrenes/ oil nthr acenC1li 97 06 
C2...phenanthrenes/anthracenes 91 95 
C3~Phenanthrene$/anthrao~mes ND NO 

I 
C.4-Phenanthrenes/anthraeenea NO ND 
Oibcnzothlophcne NO 12 J 
C1-Oibenzothiophones 55 35 J 
C2~Oibonzothloph.nel 76 65 
C3-0ibenzothlophenes NO NO 

I FI\lQranthcno NO 760 7'. 10:: 
Pyrene NO 720 746 97 
C 1..f'1 uoranth enesl pyre nes NO NO 
C2...fluorantheneslpyrenes ND NO 

I C3-Flu<m"nthonol):,/pyrenes NO NO 
El<>nzoCa]anthraeene ND 790 746 106 
Chrysene NO 730 746 98 
C1..chrysenes NO NO 

I l":'..chryM"H Nn NO 
C3.chryaenes NO NO 
C4..chrysenes NO NO 
Benzo[b]t1uoranthene NO 790 746 106 

I 
Ben.!'o[1c:]flu('jt3nth~n. NO 790 746 106 
6enzo[o]pyrene NO NO 
Benzo[a]pyrone NO 780 746 105 
Peryleno NO NO 

I 
I ndeno! 1.2.3 . ..c.d] pyrene NO 720 746 97 
O;benzo[a,h]anthracene NO 710 746 95 
Benzo[g.h,ijperylene ND 690 746 92 

%(j8-Naphthalene 48 75 

I 'hd 1 O·Acenaphthene 52 75 
%d10~Ph.nJnthrene 55 79 
%d12.BenZO[a]pyre .. 53 78 

I 
I kk. Tesoro. 1-3723. 113/99 Page 6 of 10 Tesopah xis: MS~MSD 



I Arthur O. Little Draft EnVironmental Monitoring and Analysis Unit 

I Project Title: Tesoro 
Data Package: 80301 
Data Table: PAH· MS.MSD. Surrogate Corrected 

I Field 10 Blackfoot 4A14B 
Lab 10 9803057MSO PCA 
Lib Batch B0301 
File OZ5483.D 

I SImple Type QC 
Weight Baal. DRY 
Mattix TISSUE 
Sample Size 1.3 g 

I 
Percent Moisture 82.5 
Atfociated Blank CA>S.20PB PCA 
Field Oat. 09/23/98 
Extract Date 12108198 

I 
Analysis Date 12117/98 
Min Reporting Limit 38 
Unit' uglKg T %R Q RPO a 

I 
Naphthalene 730 769 91 3.2 
Cl-Naphthalene. 25 J 
C2-Naphth.lan .. ND 
C3-Naphthalenes ND 
C4-Naphthalenea ND 

I Ace-naphthylene 710 769 92 1.1 
Acenaphthene 710 768 92 :.!.:l 
Bi~h.n'jl ND 
Fluoreno 750 769 9a 0 

I C1 .. Fluorenet ND 
C2-Fluorenet ND 
C3..fluomne. ND 
Anthracene 530 769 52 3.2 

I 
Phenanthrene 790 769 97 
CI·PhenanthrenIt:'8{'lIIIthr"~I'~. 1::;0 
C2..phenanthren •• /anthracenes 220 
C3-Phenanthrenes/anthra~ne. 130 

I 
C4-Phenanthrene./anthracenes ND 
Dlbem;othlQphene lS J 
C1·Dlbenzothlophenes 50 
C2~Ojt>enzothlopheMI 130 

I 
C3~Olbenzothlophene. 140 
Fluor.ntnene 710 '69 100 2 
Pyreno 750 769 as 1 
C1.fluoranthenel/pyrenes 69 
C2..fluoranthenellpyrenes 54 

I C3 Fll.lor::lnthcn •• /pyren •• SA 
Benzo[a1anthracene 800 769 104 19 
Chryaene 740 769 00 2.1 
C1-Chrysenes 40 

I C'l-Chry •• nu 10'\ .\ 
C3-Chry&:ene:a 34J 
C4..chrylenes ND 
Benzo[b]f1 uoranthene 820 769 107 094 

I 
Rf'J n to [k]" I fnr2nthll!'ln e 790 769 103 29 
Benzo[e]pyrene ND 
Senlo(a] pyrone 790 769 103 1.9 
Perylene ND 

I 
I ndeno [1 ,2.3, -o,d] pyre ne 710 769 92 5.3 
OJ benzo[a,h]anthracene 720 769 94 
Benlo(g.h,ijperyle .. 640 769 83 10 

·Ad8.Naphthalene 89 

I %d10-Acenaphthene 93 
't.d10wPhenanthrene 97 
%dI2-Senzo(.)pyreno 97 

I 
I kk.Tesoro.I·3723.1f3199 Page 7 of 10 Tesopah.xls M$..MSO 



I Arthu, O. Llttl. Draft Environmental Monitoring and Analysis Unit 

I p,oje¢ Tltl. : T ... oro 
Dill Package: B0301 
Data Table: PAH -IRM. Surrogate Corrected 

I Field 10 SRM 14g1 
Lab 10 BN18 
Lab Blitch 80301 

I FII. 0Z5473.D 
Sample Type QC 
Weight ea.l. VOLUME 
MlIt,lx SRM 

I Sampl.SI •• 0.1 mL 
Percent Moisture NA 
Associated Blank NA 
Field 011. NA 

I 
Extract Date NA 
Analysis Oate 12117198 
Min Reporting Llmtt 250 
Units uglL T %0 Q 

I Naphthalene 6600 6890 -4.2 
C1--Naphthalene. ND 
C2..Naphthalenu ND 
C3-Naphthllen •• ND 

I C4-Naphthalene. ND 
Acenaphthylene 6400 6960 -8 
Acenaphthene 6200 7280 -15 
Biphenyl 7000 7000 a 

I fluo~ne 6200 7270 ·15 
C'..fluoren •• ND 
C2..fluorenn ND 
C3..Fluorenes ND 

I Anthrac.ene 7800 7820 -0.3 
pnenantnrene 0800 7010 -J 
C 1-P h-enanthrene41 anth racenes ND 
C2-PhenanthrenesJanthracenes ND 

I 
C3..phenanthrenea/anthrac;enes ND 
C4...Phenanthrenes./'mttlr<lcene& NO 
Dibenz.othlophene ND 
C1..oi boenzothlophenes ND 

I 
C2-Oibenzothlophenes ND 
03..0 lbctnxothlophtne. ''0 
FluQranthene 5900 5910 -<).2 
Pyrene 6000 5890 '9 
C1..f1 uoranthenesfpyrenes ND 

I C2-F1 uorantnene.lpyren •• ND 
C3 .. Fluoranthenes/pyrenes ND 
Benlo[a]anthracene 3500 3590 .2.5 
Chrysene 6500 7030 -7.5 

I C1-Ctuyll.mf. NO 
C2-Chrysenes NO 
C30Chrysenea NO 
C4..c'hry,ene. loll) 

I 
BI!-MlO[b 1 fl ucr a nthen e 5100 52 SO .2.9 
Belilo(k]f1uoranthene 5600 5570 0.54 
Benzo[e]pyrene 5700 51320 1.4 
BenZO[;I]pyrene 7100 6790 4.6 

I 
Perylene noo 71?Q , , 
Indeno[1.2 .3, ",.d] py'e ne 6000 6290 -4.6 
Dlbenzo[a.h]anthr.cene 5100 5180 -1.5 
Benzo{g.h,ijperylene 5100 5290 ·3.6 

I %d8-Naphthalene 105 
%d10-Acenaphthene 99 
%d10-Phenoanthrene 95 

I 
%d 12-Benzora]pvrene 95 

I kk.T "0'0.1·3723.113/99 Page 8 of 10 Tesopah 1(ls: IRM 



I Arthur D. Llltl. 
Draft Environmental Monitoring and Analysis Unit 

I Project Tltl. : Teloro 
Data Package: 60301 
Data Tabl.: PAH· NSC· Surrogate Corrected 

I Field It) Nnrtfoa ~I()ra CrudA 
lab 10 BN14 
Lab Batch B0301 

I File DZ5474.0 
Samol.T_ OC 
Weight B •• I. Oil 
Matrix OIL 

I Sample Size 5 mg 
Percent MOisture NA 
Associated Blank NA 
Field Oat. NA 

I 
Extract Dot. NA 
Analysll Date 12117198 
Min RePQrtlng Llm~ 5 
Unit. mg/Kg T %0 a 

I Naphthalene 760 750 1.3 
Cl-Naphthalen •• 1700 1700 0 
C2-Naphthalen •• 2000 2400 ·17 
C3-Nlphthllon •• 1500 2000 -25 

I C4-Naphthalen •• 860 1200 -28 
Acenaphthylene NO 
Acenaphthene NO 
Biphenyl 220 220 0 

I Fluorene 95 94 1.1 
C1.oFlul;Jrlltne. 220 240 .a.3 
C2..fJuOr&fUll 330 350 -5.7 
C3-fil.lorenet 370 400 -7.5 

I Anthracene NO 
Ph'llmmthrene 280 20U 7-1 
C 1 ~Phenanth renes' anth racenes 630 600 5 
Ct-~t",,~antto.f~anU\'I'~M.$ 700 T4~ -5 .. 

I 
C3-Phenanthrenes/anthracenea 540 540 0 
C 4..p hen ill nt hrene51 anth r.ou;en es 410 ;'0 24 
OlbeOlothiophene 230 240 ".2 
Cl-Diben.othlophene. 480 SOD .. 

I 
C2~Olbenzothlophene5 640 740 -'4 
C3-Oibentothlophcnea !i90 MO -11 
FluorQlntheno NO 
Pyrena 12 14 -14 
C 1-F I uor a nth ene./pyrenes 85 83 2.4 

I C2 Fluotanthot:nes/pyrenes 160 150 0 
C3..Fluoranth6M6s/pyrenes lBO 170 5.9 
Benzo[a]anthracene NO 
Chrysene 44 49 -10 

I C1..chry_on •• eo ., <.S 
C2..chrysenes 100 "0 -9.1 
CJ-Chry_cnes 110 92 20 
C4-Chrysones 84 75 12 

I RII! n l'l"I [h J f1l1or.\21 "tI'u~'"e 6 J ••• ·0.1 
Ben1.o[k]ftuoranthen. NO 
Benzo{elpyrene 12 12 0 
6enzo{a]pyrene NO 

I 
Perylene Nrl 
Indeno( 1 ,2,3,...o,d']pyrene NO 
Dibenzo[a,h1anthracene NO 
Benzo(g.h,ijperylene NO 

I %dS.Naphthalene 110 
%d10.A~naphth.n. 104 
tkd10-Phen:anthrene 100 

I 
%d12.Benlo[ alpyrene 99 

I kk. Tesoro. 1-3723. 1/3/99 Page 9 of 10 Tesopat1.Xls: NSC 



I Arthur O. Little Draft Environmental Monltonng and Analysis Unrt 

I Project Title: Tf/!lOrO 
Data Package: 60301 
Data Table: PAH - SRM - Surrogate Corrected 

I Field 10 1974.1 
LablD CA-S-215RM PCA 
Lab Batch B0301 

I File DZ5477.D 
Sample Type SAMP 
Weight B •• I. DRY 
Matrix TISSUE 

I Sampl. Siz. 1.68 g 
Percent Moisture NA 
AssOCiated alank CA-S·20PB PCA 
Field Oat. NA 

I 
Extta¢t Date 12108198 
AnalYll1 Date 12117198 
Min Reporting Limn 30 
Units ug/Kg T %0 Q 

I Naphthalene 18 J 23.5 ·23 
Cl~apnU1alenes ,;j J 

C2-Naphthllen •• ND 
C3-Naphthalones ND 

I C4--Naphthatenes NO 
Acenilphthylene 14 J 
Aeenaphthene 7 J 
Biphenyl 5.6 J 

I Fluorene 6.3 J 
C1-Fluan:llc. ND 
C2~Fll,lorenG* ND 
C3..fluorenu ND 

I 
Anthracene 26 J 6.1 330 & 
Phenanthrene 30 222 35 
C 1..phen anth ro ne,,1 anth racena. 68 
C2..phenanthrenesfanthraoenes 140 

I 
C3-Phenanthtt?lnes/anthraeenes 200 
C ... --Phenanthreneslanthracene. 220 
OibenzClthiophene 8.5 J 
C1.DI~nzothioph~ne!l 3S 

I 
C2.0ibentothlophanea 120 
C'l_O I benzoth 10 pho n o. 160 
Fluoranthene 150 164 -<14 
Pyrene 140 152 ·7.6 
C 1..f I uor a nthe nelS/pyre nes 160 

I C~-FllJor:lllnthenp....sJpyr~ne$ 140 
C3-Fluorantheneslpyrenes 100 
Benzo[aJanthraeene 52 n5 60 & 
Chrysene 94 94.9 -1 

I C1..chrysen@g 110 
C2-Chry •• nes 100 
C3-Chry •• n •• NO 
C4-Chry.en .. ND 

I 
6enl.o[b]fluoranthene 80 46.4 72 & 
Benzo[k]fluoranthene 19 J 20.2 -5.8 
Benzo[e]pyrene 110 84 31 
Senzo(a]pyrcne 37 15.6 140 & 

I 
Perylene 9 J 7.66 17 
I ndeno [1.2 .3. -<:.d] pyrene 23 J 14.2 62 & 
Oibenzo{a,hlanthracene 1S J 
Benzo[g.h.l]perylene 51 22 130 & 

I %d8-Naphthalene 82 
%d10-Accnaphthene 67 
'I.d 10...ph.n~nthr.ne 89 
%d12-Benzo[ aJpyrene 79 

I 
I kit T@50ro.1-3723.1t3/99 Page 10 of 10 Tesopah.xls: SRM 
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E N T R I X 

PROJECT NAME: S:'?\--\!-\esc 1'1 (! - T e£cr.sv SAMPLING EVENT: 

Chemistry Data Quality Review Fonn 
Revision 3.2 

May 18, 1998 
Page I of3 

PROJECT NUMI!t;R: ___ 30-=.·...;'-\"'6:1'-'0"-'-\ ____ _ TASK NUMBER,_..>.O""-,, 0",' 0"'0=-__________ _ 

LASORA TORY:_""'~~n""'l ..... ', 1-1'-'-\ ... £ _____ _ REPORT 

ENTRIX CONTACT: -.j LLA-'j ~ e J...clf REVIEWER: .:j\,..l.GtL( N k dc-i'-t-

DATE COMPLETED:_ ........ I.f,.,!""'(a=-l ... q""B>--____ _ SIGNATURE:m~o"'~-'---=f:).6'58-_____ _ 

SAMPLE INVENTORY 

ANALYSIS Method Matrix lostrumen· Data Total # # of Datc(s) Total # of # trip blanks 
tation units of trip collected samples analyzed 

repol1ed samples blanks arn.dy£!;;'u 

AH.,\\,,<O (1\\1 S<'f\ 'ii1\o ~i~~ I- (c:CII-(.5 Ll",ikA l~ 101\ 'If?:'>' till ·;Ii . 10 j\)-iI 
~ 

-

I -. 

Notes: 

REPORT CO:-;UNT 

Yes No NA 

\i \5 there a signature and title of tne person accepting, responsibilit]' for the report? ~ 0 
2) Has the laboratory submitted an electronic copy of the data? Kl. 0 
3) Are all repM pages numbered (including total number of pages or indication of last ~ 0 

report page)? 

4) Are all pages of the repol1legible? l& 0 
I) I, there:l l~eenci for <;nrnplc data qlJf1.lifier~? 0 15(1. r1 
6) Is chain of custody documentation included in the report" C3 0 
7) Was a laboratory sample receiving/integrity repol1 included in the repol1? 1LJ 

Any noted problems.> 

8) Were samples properly preserved for the pal1icular matrices and analyses" 0 0 0 
9) Were sample collectIOn procedures perfonned as described in project documents? AI 0 0 
',\)) Do receipt dates malch chain of custody documentation" t8.. 0 



I REPORT Chemistry Data Quality Review Form 
Revbion 3.2 

May 18, 1998 

I Page 2 of3 

Yes No NA 

I II) Have all requested analyses been conducted? 0' 0 
12) Have all analyses been conducted by this laboratory? g:r 0 

/fNo, which? 

I 13) Are all dates (i.e., collection date(s), reeeipi <l8Ie(s), extraction date(s) analysis date(s), l2r 0 
"'POi ting datC3, ete.l, listed for all samples and consistent throughout the repon" 
Identify omissions and inconsislencies 

I 14) Were all specified sample holding times met? 
/f no. which' 

~ 0 

I \ S) Is sample identiftcation consistent throughouttne repon~ i?1 0 
Cirde inconsisloncies and 

16) Are test methods listed for each analysis? 0 'g 

I 17) Are the test methods listed appropriate for the re uested analysis? E1 0 0 
Circle Choice 

I 19) Are complete results reponed for each analysis? C8l 0 
20) Are results reponed with a consistent and appropriate number ofsignincant ngures? 81 0 

I 21) Are results reponed using appropriate concentration units? 18 0 
22) Are MOLs or PQLs reported (or on record) for each analysis? JSl 0 

I 
23) Have data below MDL or PQL been correctly qualified? Ej. 0 0 

I/nOf, Identify dala with a check mark (.,/) 

24) Have data above the MOL Or PQL been correctly left unqualined" t& 0 0 

I 
Identify data with asterisks (.) 

25} Ha,. the """ired M.tti" QC ,","p\" b"" ana\yled: 

A. One trip blank per sample set? 0 0 g, 
I B. One neld blank per sample set? 0 0 m: 

c. One field replicate per 10 samples or sample set" ~ 0 0 

I D. One equipment rinsate blank per 2U samples or batch. whichever is more frequent? 0 0 a 
E. One lab reagent or procedural blank per e,\traction batch or change in reilgents? 0- 0 0 

I F. One Miltri:c Spike (MS) or Blank Spike ::;o.mpl¢ per 20 silmplcs or botch, whichever is 
more frequent? 

£l. 0 0 

G. One Matrix Spike Duplicate (MSD) or Blank Spike Duplicate per 20 samples or 0. 0 0 

I batch, whichever is more frequent'! 

H. One laboratory duplicate per 20 samples or batch, whichever is more frequent 1 0 0 T5t 

I l. One SRM or QC check standard per 20 samples or butch, whichever is more ff 0 0 
frequent? 

1. One Continuing calibration standard ~et 20 sampcies or batch, \vhichever is more 0 0 ~ 

I trequent? 

K. Other (Denne) 0 

I 26) Do the cOllcentration. of all allalyte> ill IJlallks rail below IDL, MDL, UlB (cild" 0 tsa' 0 
applicable) for all parameters? 
If no. explain N~~"'Y'ilJ (~, e = :i;{;>L ,Lk ;)5 ,Il~/k:s 

I 
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REPORT 1D:_-..!:13::::0:.,.30~1 _____ _ Chemistry Data Quality Review Fonn 
Revision 3.2 

Mayl8,1998 
Page 3 of3 

Yes 

27) Were surrogates used where appropriate? 
Iden/if;''' analyses CJ \ [, \d (\ 'i\ d ~ II I (! 'p (; ( Si,,)1~ I.e $ 

28) Do surrogate recoveries meet acceptance criteria (accuracy)? ,Q:l 
Acceplance criteria dB -~k' ?s- l::lS'/. " d 10- Au. .j d IO·f\..<.; 40· '=?§tdl ~ §rtf'; '-to.t,!,sI. 
If no, note e .. ;rcepliolU and qllalify appropriately ______________ _ 

29) Do percent recoveries for Matrix Spike/ Matrix Spike Duplicate (MS/MSD) meet 
acceptance criteria (accuracy) for the test method/sample matrix? 
Acceplance 

30) Do the Relative Percent Differences (RPDs) for MS/MSD meet acceptance criteria 
(precision) for the test method/sample matrix? 
Acceplance criteria .t:.. :::.6 

31) Dc percent recoveries for lahnratnry cnnlml "rik~, (I.e'S) mf'f't ~("r'f'rtl'lnrf' rritpria 0 
(accuracy) for the test method/sample matrix? 
Acceptance criteria' ________________________ _ 

32) Do the Relative Percent Difference (RPDs) for laboratory duplicate pairs meet acceptanc" 0 
criteria (precision) for the test method/sample matrix? 
Acceptance crileria' ________________________ _ 

33) Do the Kelative t'efcent Difference (Kt'Ds) tor tleld (blind) duplicate pairs meet 
acceptance criteria (precision) for the test method/sample matrix? 

o 
,.jcceptance c",,."a ______________________ ~«Q--\.l"\.'\.\ 

34) Are SRM/Laboratory check standard recoveries within nceeptnnee criteria for the test Gl 
method/sample matrix? 
,.jeeeplanee erileria f,R\-\. \ 4;'1. \' + \ 5 'j. 
Circle exceptions 

35) Is the discussion of any repolt variance consistent with the data repor1ed" 

36) Is the data p~ckngc frcc of dcvio.tions f('om, additions to, Or cxclusions from tht;: 10:51 

method. and any other information relevant to a specific test? 

37) Have all qualified data been completely/correctly identified? 
Ijnol, data on which page' ______________________ _ 

38) Is the quality of the data package acceptable without revisions by the laboratory" 

Ifno. attach corrective action summary 

QUALIfIERS ASSIGNED BY ENTRIX 

No 

o 

o 

o 

n 

o 

o 

o 

o 
o 

o 

o 

NA 

o 

o 

o 

n 

o 

o 
o 

o 

o 

Data qualified with a U indicates that the value reported for the sample is less than 5 times the amount of that analyte detected in the 
blank. The U qualifier was applied to the data according to USEPA Contract Laboratory Program (CLP) protocol as follows: 
I. If the level of an analyte reported in the sample is greater than the MOL for that analyte in that sample,. U is placed ne.'t to the 

sample result if it is less than 5 times the level in the blank. 
2. If the level reported in the sample is less than the MDL (qualified by the laboratory with a J) and less than 5 times the level in the 

blank, the sample result and J qualifier are crossed out and replaced with the MDL for that .nalyte in that sample followed by U. 
Sample results that exceed the MDL and are greater than 5 times the level in the blank are not qualified. 
Others: 
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