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£anh ano En vironmental Technotogies 

A-8357-00 

December 27, 1993 

Tesoro Alaska Petroleum Company 
P.O. Box 3369 
Kenai, Alaska 99611 

Attn: Mr. Damon King 

Re: Valdez Tank Farm 
Jet Fuel Spill Response 

Gentlemen: 

Han Crowser. Inc. 
2SSO Denali Street. Suire 70S 

Anchorage. Alaska 99SOJ 

FAX 907.276.2104 

907.276.747S 

RECEIVED 

:ir:. r ') ., 1993 ~I:. V ;..J ';:! 

Environmental s~rvices 

This letter report summarizes our activities during the response phase of the jet fuel release 
from the Valdez tank farm. Hart Crowser was notified of the spill by Mr. Steve Rog of 
Tesoro Alaska Petroleum Company (Tesoro) on Friday, August 27, 1993, and was requested 
to provide documentation, field screening, and other technical assistance during initial 
response operations. Hart Crowser personnel including Mark Madden, Matt Flynn, and 
Russell Grandel arrived on site on August 28, 1993 during the response operations, with at 
least one Hart Crowser personnel on site during each day of the operations. The following is 
a log which summarizes our activities. Figures and tables are provided as necessary to 
illustrate this narrative. 

Saturday, August 28, 1993 

Hart Crowser Personnel: Mark Madden, Matt Flynn 
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Weather: Cloudy, mid-50s, light wind increasing during the afternoon, 
occasional light drizzle in late afternoon. 

After receiving a status briefing, site orientation and health and safety briefmg from Tesoro 
personnel, Hart Crowser proceeded to perform site characterization sampling within the tank 
farm. The spill-affected area was subdivided into smaller work areas as indicated on Figure 
1. Samples were identified using a 3-digit numbering scheme, with the first digit 
corresponding to the physical area from which the sample was collected. 

On our arrival, all standing fuel had been collected, and most of the heavily saturated surface 
soils had been removed with a backhoe and stockpiled west of Tank No. 21. The stripping 
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operation had removed soil varying in depths from 1 foot in Area 2 to in excess of 4 feet in 
the southeast corner of Area 1. Additionally, a trench extending to groundwater 
(approximately 10 feet) had been excavated outside the tank farm dike near the southeast 
corner and southwest corner. The southwest corner of the tank farm, comprising Area 9, 
had been excavated to a depth of approximately 5 feet. 

Soil samples were collected for field screening purposes from random locations in work 
Areas 1, 2, 3, and 9. The samples were collected in a pattern which would provide uniform 
coverage of the area. All samples were screened using a photoionization detector (PID) to 
determine the amount of volatile organic compounds (VOCs) being released to the headspace 
of each sample. Selected samples were also screened using an infrared spectrophotometer 
(IR) to determine the total petroleum hydrocarbon (TPH) concentration in each sample by a 
method similar to EPA 418.1. Sample locations and screening results are presented on 
Figure 2 and in Table 1, respectively. 

Soil samples were also collected along the base of the excavation of Area 7. This area 
followed the tank farm distribution piping and was being excavated directly beneath and 
around the piping and valves to a depth of 5 feet. The results of field screening of these 
samples are also included in Table 1. 

The excavating crew was directed by Hart Crowser to provide additional support to the 
piping in the excavated zones in Area 7, since the excavation operation resulted in removal 
of several original pipe supports, leaving long pipe runs and valve clusters unsupported. The 
excavator was also directed not to excavate within a 1: 1 soil prism out from the edge of any 
tank to prevent undermining the structures. 

Sunday, August 29, 1993 

Hart Crowser Personnel: Mark Madden, Matt Flynn 

Weather: Rain, occasional light fog, temperature in mid-50s 

During the early morning, the clean-up contractor, VRCA, covered the spill-impacted areas 
with reinforced polyethylene to minimize rainwater infiltration. A discussion was held 
between Tesoro and Hart Crowser to determine the best utilization of the trench outside of 
the southeaigm~of the dike area for containment of potentially migrating product. At 
that time, ~sh reduct had been observed in this excavation. The consensus was to 
extend the tre orth to a point even with existing well MW -19. The trench was to be 
constructed to allow placement of a barrier membrane on the downgradient face of the 
trench. " <;) -<: "'~. 
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Initial excavation in the southeast trench had encountered petroleum hydrocarbons in the 
water and soils below the groundwater elevation. The soils exhibited an odor of weathered 
hydrocarbon, very dissimilar to the odors from the fresh spill area. Additionally, a sheen 
was observed on the groundwater accumulation in the trench. This sheen exhibited little 
iridescence in comparison to the sheens associated with the freshly spilled product. It was 
interpreted from these observations that product from the current release had not migrated to 
the southeast trench by that time. 

Hart Crowser collected six soil samples from the lined spoil stockpile west of Tank 21. The 
location of these samples is presented on Figure 3. Samples were field screened and 
submitted to Commercial Testing and Engineering Co. (CT &E) for determination of aromatic 
hydrocarbons (BTEX, EPA Method 8020) and leachable aromatic hydrocarbons (TCLP 
extraction; EPA Method 8311/8020). Results of these analyses are presented in Table 2. 

The excavation in Area 9 was extended to groundwater, approximately 10 feet below grade. 
Free product was observed floating on the water surface. An attempt was made to measure 
the product thickness using product and water finding paste. The pastes were old, and 
measurements were inconclusive. Estimates made using a Flexidip groundwater/product 
interface probe indicated that the product thickness was between 112 inch and 1 inch. 

Three existing monitoring wells located in the western portion of the site were checked to 
determine if floating product was present. The location of these wells is included on Figure 
1. No measurable product was encountered in any of these wells. Following insertion into 
the well, the probe was dipped in clean water to determine if floating product might be 
present at a thickness less than the instrument could measure. No sheen was observed on the 
rinse water following any of the wells. The probe was thoroughly decontaminated prior to 
insertion into each well by scrubbing in an Alconox solution followed by two rinses in 
potable water. 

While removing surficial product saturated soils from an area between the Area 9 excavation 
and the soil stockpile, the contractor encountered a silt layer at approximately 18 inches 
below original grade. Three samples of this strata were collected and field screened (Table 
3; samples 907, 908, and 909). The silt layer appears to have retarded vertical product 
migration in this area. 

At the request of the Tesoro health and safety officer, PID measurements were made in the 
breathing air throughout the tank farm. These measurements are presented on Figure 4. 
From the readings, it appears that the combination of rain and polyethylene had significantly 
reduced the vapor emissions from the soils within the tank farm. Occasional readings above 
background levels were encountered only on the stockpile and in the exepavati0IhiQ-i}rea 9. 
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These readings were observed immediately following an activity such as removing a bucket 
of fresh soil from the Area 9 excavation. 

Additional soil samples were collected from the bottom of the excavation in Area 7 to 
document conditions of this excavation at this depth. Ken Gaylord of Tesoro indicated that 
Tesoro would like to backfill this area in the very near future to ensure that the pipelines 
which serve the entire farm are properly supported. 

Monday, August 30, 1993 

Hart Crowser Personnel: Matt Flynn 

I 

Weather: Rain I temperature approximately 600F 

The clean-up contractor's evening shift crew had set up a rope mop in the Area 9 excavation, 
which was recovering free product from the groundwater. Hart Crowser did not measure or 
document the collection rate of this operation. 

Four test pits were excavated along the south perimeter dike. Each test pit was advanced 
until" groundwater was encountered. The location of these pits is indicated on Figure 1. 
Floating product was observed in test pits 1 I 3, and 4. A 4-inch PVC standpipe was placed 
in test pit 3 prior to backfilling. The ponion of pipe insened in ;.he groundwater was 
manually perforated. 

In an attempt to allow delineation of product from the current release from product released 
in the past on the site, attempts were made to collect samples of old and new product. A 
sample of the new product was collected from the rope mop operation in Area 9. No 
appreciable floating product was present in the trench excavation outside the southeast comer 
of the dike, or in monitoring wells in this area. Soil samples were collected from the free 
water depth in the trench where the highest concentrations of product from past releases was 
anticipated. These samples were submitted to CT&E to obtain chromatogram traces which 
would "finger print" the two product classes. 

Tuesday, August 31, 1993 

Han Crowser Personnel: Matt Flynn, Russell Grandel 

Weather: Rain , temperature approximately 60°F 

At the request of Damon King, air monitoring was performed using the PID. Readings 
above background were recorded with a maximum reading of 21 PID units. Additional air 
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monitoring was performed in the afternoon. Monitoring data for these events are presented 
on Figures 5 and 6, respectively. 

VRCA had performed further excavation in Areas 7 and 9. Soil samples were collected from 
these locations and field screened using the PID and IR. Sample locations and screening 
results are presented on Figure 3 and in Table 4, respectively. 

Wednesday, September 1, 1993 

Hart Crowser Personnel: Russell Grande! 

Weather: Cloudy, approximately 65°F 

The response phase was declared complete. VRCA covered all stockpiles and excavations 
with polyethylene. Hart Crowser demobilized from the site. 

Subsequent Consultation 

On September 9, 1993, Mark Madden was contacted by Ken Gaylord to address concerns by 
Don Walker, the tank farm manager, regarding the stability of Tank 10 in light of the 
adjacent trench excavation. Based on the dimensions provided by Mr. Walker, it appears 
that at least for short-term operations, the slope adjacent to Tank 10 should be stable. If fuel 
recovery operations are to continue past October 1, 1993, the bank should be stabilized to 
prevent erosion, or the excavation backfilled around a culvert or other fuel recovery system. 
Long-term operation of this excavation as an open ditch is not recommended. 

DISCUSSION OF OBSERVATIONS AND LABORATORY RESULTS 

In review of the field observations and laboratory data, two issues of interest became 
apparent: 

... Differentiation between product from past spills and those from the 
current release 

Disposal requirements for the stockpiled soils with respect to the /. ..... ~ 2 2 1.::1 
Resource Conservation and Recovery Act (RCRA) 

Prior Releases 

The Valdez tank farm had experienced product releases prior to the August 1993 event. In 
May 1989, Hart Crowser installed seven monitoring wells on the property. Free-phase 
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hydrocarbons were encountered in the area east of the tank farm in the areas south and west 
of the warehouse building, and near the former loading rack location. At that time, much of 
the free-phase hydrocarbons were entrapped within the soil matrix below the observed 
groundwater table. Subsequent pump testing by Hart Crowser in November 1989, indicated 
that gravity flow would not be effective in collecting these hydrocarbons. 

Two samples were collected from the site to allow comparison of chromatograms produced 
by the "old" and "new" product in the soils on the site. Sample 1001 was a soil sample 
collected from the trench at the southeast corner of the tank farm in Area 10, and was 
assumed to contain "old" product. A water sample including fresh floating product from the 
trench in the southwest corner of the site, Area 11 , was also submitted. Chromatograms of 
each sample, generated by EPA Method 8100 (modified) analysis, are presented as Figures 8 
and 9, respectively. 

The two chromatograms are distinctly different in that the sample containing fresh product 
(CT&E Ref. ID #079R020l.D) contained numerous peaks in the 8- to 18-minute range, well 
below the c28 quantitative cutoff for diesel-range organics. The chromatographic pattern is 
typical of a light diesel product. By comparison, the chromatogram for the soil sample from 
the southeast trench (CT&E Ref. ID #077R020l.D) was relatively flat due to the low actual 
concentration of hydrocarbons present. The most distinct feature of this chromatogram is the 
surrogate peak at 19.2 minutes. It is of interest to note that while no marked peaks were 
observed in the "old" product chromatogram, the baseline of the chromatogram exhibits a 
slight rise at approximately 17 minutes (past the C30 range), much later than that observed in 
the fresh fuel, as would be expected for a weathered product. Some additional peaks may be 
present beyond the time limit of the test. 

RCRA Implications for Soil Disposal 

Six soil samples from the lined stockpile were extracted by the Toxicity Characteristic 
Leaching Potential (TCLP) method prior to analysis by EPA Method 8020. The EPA 
Method 8020 analytes identified in 40 CFR 261.24, Table 1 and the associated regulatory 
level include: 

Benzene 
Chlorobenzene 
1, 4-Dichlorobenzene 

0.5 mg/L 
100.0 mg/L 

7.5 mg/L 

No analytes exceeded these limits. The results of these analyses for benzene are summarized 
on Table 2. All laboratory results are included in Appendix A. 

• • 
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We trust the enclosed narrative and attached tables and figures are comprehensive and 
adequate for your needs. If there are any questions regarding this document, please contact 
me at your earliest convenience. 

Sincerely, 

HART 

1 ark G. Madden, P.E. 
Associate 

/kgd 

Attachments: 

Table 1 - Field Screening Data - 8/28/93 (Page 1 of 2) 
Table 1 - Field Screening Data - 8/28/93 (Page 2 of 2) 
Table 2 - Stockpile Sampling Results 
Table 3 - Field Screening Data - 8/29/93 
Table 4 - Field Screening Data - 8/31/93 
Figure 1 - Site Plan 
Figure 2 - Soil Sampling Locations - Areas 1, 2, 3 & 10 
Figure 3 - Soil Sampling Location - Area 7 
Figure 4 - Soil Sampling Locations - Areas 8, 9 & 11 
Figure 5 - PID Air Monitoring 8/29/93 10:00 
Figure 6 - PID Air Monitoring 8/31/93 9:00 · 
Figure 7 - PID Air Monitoring 8/31193 14:00 
Figure 8 - "Old" Product Chromatogram 
Figure 9 - "Fresh" Product Chromatogram 
Appendix A - Laboratory Reports 

Ref:J : \PROJEcn8357\S PILLRES .093 



Table 1. Field Screening Data - 8/28/93 
Tesoro Valdez Tank Farm 
Jet-A Release Response 

Depth PID I lA 2 Depth 
Sample No. ® ~ i1mlTil Sample No. ® 

100 4.5 831 201 1 
101 4 862 202 · 1 
102 3.5 227 203 0.5 
103 3.5 80 204 0.5 
104 3 994 205 0.5 
105 2.5 11 43 206 0.5 
106 3 19 207 
107 2 30 208 0.5 
108 2.5 8 47 209 0.25 
109 4 705 210 0.25 
110 3 193 211 0.5 
111 3.5 126 212 0.5 
112 0.5 213 213 0.75 
113 > 1200 214 0.5 
114 1.5 324 215 0.75 
115 1.25 > 11 30 216 0.75 
116 1.5 353 217 0.5 
117 1 > 11 30 218 1 
118 0.75 49 219 0.75 
119 1 449 220 0.5 
120 23 

Notes: 
1 Photoionization device calibrated to an isobutylene standard. 

Values are reported in PID units. 
2 Total petropleum hydrocarbons by modified EPA Method 418.1 

and infrared spectrophotometer (lA) . 

PID 
.{Q2!!1l 

104 
294 
250 
235 
883 
854 
100 
480 
118 
239 
837 
867 
241 
686 
549 
137 
719 
331 
299 
244 

Hart Crowser 
A-8357-00 
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Table 1. Field Screening Data - 8/28/93 
Tesoro Valdez Tank Farm 
Jet-A Release Response 

Depth PID I IR 2 Depth 
Sample No. ® .{Qmnl ilmml Sample No. ® 

Notes : 

301 1 418 1400 701 4 
302 1 688 702 4 
303 1.5 151 703 4 
304 1.25 235 704 4 
305 2 247 705 4 
306 1.5 743 
307 0.75 88 61 
308 1.5 58 42 901 3.5 
309 583 2680 902 3.5 
310 1 40 38 903 3.5 
311 617 904 3.5 
312 648 905 3.5 
313 0.75 687 906 3.5 
314 1 370 1560 
315 2 750 

1 Photoionization device calibrated to an isobutylene standard. 
Values are reported in PID units. 

2 Total petropleum hydrocarbons by modified EPA Method 418. 1 
and infrared spectrophotometer (IR). 

PID 

1Jmmi 

205 
649 
510 
191 
385 

1009 
784 
904 
120 
829 

1117 

Hart Crowser 
A-8357-00 

Page 2 of 2 

lA 

mruru 
210 

4492 
2680 
4540 

33 
4128 
4420 



Table 2. 

§~mP-!§ ~Q, 

801 
802 
803 
804 
805 
806 

Notes: 

Stockpile Sampling Results 
Tesoro Valdez Tank Farm 
Jet-A Release Response 

Depth PID, 

HH (EP-ml 

3 384 
5 390 
3 329 
5 293 
3 401 
3 384 

EPA Method 8020 
Benzene E -Benzene Toluene Xylenes 
!mgf!Sg) (mgf!Sg) !mgf!Sg) !mgf!Sg) 

ND(1 .0) ND(1 .0) 8.9 30.7 
ND(1.0) 9.1 23.1 141 .9 
ND(1 .0) 6.8 15.1 86.9 
ND(1 .0) 2.7 7.6 42.2 
ND(1 .0) 4.6 13.4 78.1 
ND(1 .0) 8.3 22.3 134.2 

, Photoionization device calibrated to an isobutylene standard. 
Values are reported in PID units . 

ND() - Concentration below method detection limit indicated in parentheses 

Hart Crowser 
A-8357 -00 

EPA Method 8020 on TCLP Extract 
Benzene E -Benzene Toluene Xylenes 

{mgf!::l 1m9L!::l {mg/~l (mgfbl 

ND(0.01) 0.20 0.27 19.29 
ND(0.01) 0.18 0.28 2.09 
ND(0.01) 0.18 0.22 1.60 
ND(0.01) 0.18 0.28 2.04 

0.03 0.14 0.21 1.58 
ND(0.01) 0.10 0.1 6 1.18 



Table 3. Field Screening Data - 8/29/93 
Tesoro Valdez Tank Farm 
Jet- A Release Response 

Depth PID I IR 2 Depth 
Sample No. .LID il!Imll !rumtl. Sample No . .LID 

Notes: 

801 3 384 907 1.5 
802 5 390 908 1.5 
803 3 329 909 1.5 
804 5 293 
805 3 401 
806 3 384 

, Photoionization device calibrated to an isobutylene standard. 
Values are reported in PID units. 

2 Total petropleum hydrocarbons by modified EPA Method 418.1 
and infrared spectrophotometer {IR). 

PID 
iPB.rnl 

2 
3 
7 

Hart Crowser 
A-8357-00 
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Table 4. Field Screening Data - 8/31/93 
Tesoro Valdez Tank Farm 
Jet-A Release Response 

Depth PID , IR z Depth 
Sample No. illl. 1.P.2..!!!l Um.ml Sample No. illl. 

Notes : 

706 4 34 38 910 
707 4 724 911 
708 4 75 912 
709 4 24 35 913 
710 4 442 914 
711 4 53 87 915 
712 4 183 916 

917 
1001 8 2 918 

1101 9 0 
1102 9 0 

, Photoionization device calibrated to an isobutylene standard. 
Values are reported in PID units. 

2 Total petropleum hydrocarbons by modified EPA Method 418.1 
and infrared spectrophotometer (IR} . 

4 
4 
4 
4 
5 
5 
5 
4 
4 

PID 

1rumll 

2 
2 
3 
6 
4 
8 
6 
0 
0 
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IR 

ilmml 

42 

55 
43 
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Soil Sample Locations - Areas 8, 9 & 11 
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"Fresh" Product Chromatogram 
Tesoro Tank Farm 
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-?"P1 COMMERCL~L TESTING & ENGINEERING CO. 

~~t1 . 
~0~~-------------------------------------------------------------------

ENVIRONMENTAL LABORATORY SERVICES 

REPORT of ANALYSIS ~o~:J e s;=c::­
.:.•JCHGRAGE . . >l.!<. ;;~5 : 3 

TE~. 190i'l ~0~·23.:~ 
F4.X: 19071 ~6!·53G ' 

Chemlab Ref .~ :93 . 4580-1 
Client S&~ple ID :1101 AREA 11 
Hatrix :SOIL 

Client Name 
Ordered By 
Project Harne 
Project~ 

PWSID 

:TESORO AK PE'I'ROLEt.JM* ANCH 
:KEN GAYLORD 
:TESORO VALDEZ OIL SPILL 

:UA 

Sa~ple Remarks: SAMPLE COLLECTED BY: 

P-:ramc~t: er 
QC 

Results Qual Units 

Percent Solids 
Hydrocarbons E?H 

Total Petroleum Hydro 

94.1 
4.00 u 
18.0 

% 
mg/Kg 

mg/Kg 

WORK Order :70546 
Report Completed :09/17/93 
Collected :09/02/93 @ 13:30 hrs . 
Received :09/02/93 @ 17:52 hrs. 
Technical Director:STEPHEN C. EDE 

Releas~d By : ( - ----;/ ___,...,_ ..___ 
• /1~...._1/,/' 

Method 

5'1117 2540G 
3510/3550/8100H 

EPA 418 . 1 

/ 

Allowable Ext . Anal 
Lirni~s Date Date 

09/11 
09/14 09/15 

09/11 09/11 

!. - ,., ,.,..' , -,.... , 
(-,. I · '-. '- I .., J 

In it 

SY:K 
JBH 

===========================================================~====~ :~============================= 
* See S:-:.::cial Instructic:.s .~ .t.::>ve 
-!:* See S3!7.ple Remarlt:s Above 
u = Unde:ec~ed, ~e~;rtGd v2lu~ is th~ pr2c~ic2l quantific~t:o~ limit . 
0 = Seco:-.d.:=.ry dilution. 

Ui\ = 
NA = 
L~ = 
GT = 

Una.;ail<:.ble 
Not Analyzed 
Less Than 
GI:'eater Tn.:m 



COMMERCIAL TESTING & ENGINEERING CO. ,p4."'1).. 
~~~~ ... ~~~i~· ·=·L-------------------------------------------------------------------------------

ENVIRONMENTAL LA SORA TORY SERVICES 

REPORT of ~YSIS 
563J 8 STRE!:T 

ANCHORAGE AK 99518 
TEL: (907• 562·2::!43 
FAX: (90n 561 ·5301 

Chemlab Ref.~ :93.4580-2 
Client Sample ID :1001 E TRENCH 
Matrix :SOIL 

Client Name 
Ordered By 
Project Name 
Projectt 
PWSID 

:TESORO AK PETROLEUM* ANCH 
:KEN GAYLORD 
:TESORO VALDEZ OIL SPIIL 

:UA 

Sample Remarks: SAMPLE COLLECTED BY : 

Panrneter 
QC 

Results Qual Units 

Percent Solids 
Hydrocarbons EPH 

Total Petroleum Hydro 

93. 4 \ 
4.00 u mg/Kg 

22. 4 mg/Kg 

WORK Order :70546 
Report COmpleted :09/17/93 
Collected :09/02/93 @ 13:15 hrs. 
Received :09/02/93 @ 17:52 hrs. 
Technical Director:S~ c. EOE 

Released By : ( /{~ 

/' 

Allowable Ext. Anal 
Method Limi~s Date Date Init 

SH17 2540G 
3510/3550/8100~1 

09/11 
09/14 09/15 

SMK 
JEH 

EPA 418.1 09/11 09/11 sr~ 

. ~ ~ ..... ·- "" 

. ,. .. 

===============================================================================~=============== 
·~< See Special Instructions Above 
~~ See Sample Remarks ~bove 
U = Undetected , Reported value is t he practical quantification limit. 
D = Secondary dilution. 

(}~')c=-,_ 
~ =~~ ~';:mber ct me SGS G;ou;:> rScc:ete Gen:?r ate ce Surveillance! 

UA = Unavailable 
NA = Hot Anal'r'Z:::d 
LT = Less Than 
GL = Greater Th~n 

::;vtRON!,!E:-!TAL s:;;:;VICES IN ALASKA. CCLORAuO. UT..:.H. o:.LJNOiS. Cr:iO .• '.!AnYLM•D. \·, ::: ::T VIF.GI ~;I . .). ;.E'il J!O::lS:OY. SOtJTrl C,!~C..I ' :;. 



COMMERCIAL TESTiNG & ENGINEERING CO ." 
ENVIRONMENTAL LABOR ..... TORY SERVICES 

REPORT of ANALYSIS 563:3 8 STREET 
ANCHORAGE. AK 995 18 

TEL: (907) So2·2J.lJ 
FAX: (907) 561·5301 

Chemlab Ref.t :93.4580-3 
Client Sample ID :1102 AREA 11 
Matrix :SOIL 

Client Name 
Ordered By 
Project Name 
Projectt 
FWSID 

: TESORO AK PE'I'ROLEUH"* ANCH 
: KE.:N GAYLORD 
: n::soRO VM...DE:Z OIL SPILL 

:UA 

Sample Remarks : Si\11PLE COLLECTED BY: 

QC 

WORK Order :70546 
Report Completed :09/17/93 
Colleced : 09/02/93 @ 13:35 
Received :09/02/93 @ 17:52 
Technical Dlrector:S~ c. EDE 

Released By : (.. ·.1~ 

/ 

Allowable Ext. Anal 

hrs. 
hrs . 

Parcms;t~:r Results Q\;al Units Metho:i Li:ni~s Date Date ! nit 
------·--·---------- -------------------------

Percent Solids 92.1 \ 51:117 2540G 09/11 SHK 
Hydrocarbons EPH 4.00 u mg/l<g 3510/3550/810011 09/14 09/15 JBH 

Total Petroleum Hydro 29.0 mg/l{g EPA 418.1 09/11 09/11 S~IK 

:===================================================:~=============================:·============ 

* See S~::ec iwl In::;truct ions Ab-~ve 
** See Sa~ple Re~arks Above 
U = Undetected, Rer.~rted value is th~ pr8ctic~l quantification lioit. 
D = Seco~d=ry dilution. 

UA = Unavailable 
NA = :~ot Analyzed 
LT = Less Than 
GT = Greater Than 



A 
~[1fb COMME~CIAL TESTING & ENGINEERII'JG CO . 
. :· u""t~ ..... ~ .... · -....... __ e_r_-~.v_t_R_o_N_M_E_N_T_A_L_L_A_B_o_A_A_T_O_R_Y_s_E_R_v_tc_E_S _____________________ _ 

Chemlab Ref.l :93.4580-4 
Client Sample ID :NEW FUEL SW TRENCH 
natrix :WATER 

REPORT of ANALYSIS 5633 8 STI'lEET 
· ANCHORAGE. JJ< 99518 

TEL: (9071 562·2343 
FAX: (907) 561·5:J01 

Client Name 
Ordered By 
Project Name 
Projectfr 
PWSID 

Sample Remarks : 

:TESORO AI< PETROLEUM* ANCH 
:KEN GAYLORD 
:TESORO VALDEZ OIL SPILL 

:UA 

WORK Order :70546 
Report Completed :09/17/93 
Collected :09/02/93 @ 13:10 
Received :09/02/93 @ 17:52 
Technical Director: S~ EDE 

Released By : ~ ~--'f-! __ 
SAMPLE COI:LECTED BY: FINGER PRINT ANALYSIS. FLOATING S~ACE (OIL) 
IS CONSISTEh~ WITH DIESEL FUEL i1. 

P..llowable ~~t. f.ral. 

hrs. 
hrs. 

Parameter 
QC 

Results Qual Units Method Limits Date Date !nit 
-------------------------------------' 

Percent Solids 
Hydrocarbons EPH 100 

5'1117 2540G 
3510/3550/810011 

-~ ' 

-.. -... .. ·-·· - ··- __ ,:. ' .. . ~ ..... 

09/ 15 JBH 

=============================================================================================== 

u = 
0 = 

See Special Instructions Above 
St:e Sample Remarks Above 
Undete~ted, Reported value is t he practical quantification limit. 
Secondary dilution. 

Mc'T'ber ot rne SGS Grouo tScci~!e Genera!e de Su:vetllar.ceJ 

UA = 
Nl\ = 
L'i' = 
GT = 

Unavailabl e 
t:'Jt Analyzed . 
Less Than 
Greater 'fh 3!1 

E:·i\'l:=.c: ::O.I::!i'F ~ ·- :: =:v:CE5 !:·< ;..LAS f./· . CC !...Cn..:.:.::;. UTAH. ILLINO:S. C"i iO. MAAYLA~.;) . '11EST VIi- 31~JI~ . r~~.'-.'·! JE:::.~ : ·:· S.:JU7H C,'·.28L.: · · 



1
(11t"'- CCMfVH~~C~:~L T::ES7H\JG :1.! E~J GH\IE:2R!NG CO. 

~c··~t;. ~·~.·~---E_N __ v_:R_o_N_M __ E_N_T_A_L __ L_A_a_o_R_A_T __ o_R_v __ s_E_R_V_IC_E __ s ____________________________________________ __ 
S•.,.:":f . ;. :~ 

R::::?O~T of AH;~L..YSIS 
:;~~:; e ST~:O:O"'" 

.:.: ;cHc;:;;.c::. ,;K ::: :E Chernlab Ref.; :93.4592-1 
Client ~a;;:;:;,L:: ID :;:201 ? !D 703 
tlatr:ix :SOIL 

: E~IJRO AI< ?2TROL::U:r•· .r..~:c:-t ~ :o~:< orc~r :70 473 
:K2N GAYLORD . Report Completed :09/07/93 

Client ~~=.2e 
Or dered By 
Project N2.me 
Projectit 
PWSID 

Collected :09/28/9 3 @ 13:05 hrs 
Received :09/03/93 @ 11:35 hr:5 

:UA Tech~ical Director:s:~~LJ:. ~~ , 
Released By : &!co,___.,/.:.? r// 

- L c:_ ~-- --
Sample Remarks: SAMPLE COLLECTED BY: MATT FLYNH AND ~!ARK l1ADDE:N. 

Parameter 
QC 

Results Qual Units Method 
Allowable 

Limits 
Ext. 
Date 

Anal. 
Date In it 

------------------------------------------------------------------------------------------------
Percent Solids 
Total Petroleum Hydro 

89.8 
5040 

% 
mg/Kg 

SM17 2540G 
EPA 418.1 

·­... .. t .. .. ·~ .. "' ~... .,_.. 

09/06 
09/05 09/06 

; . 

'-·''" . 

,_ 'l'jt'f'' 
{-.. . • 1'. ... I. ._., 

!"" ...... .. -- ... ... :--r 
EtNinO: .. -· • . .. : ~rl'/ATIC:l 

~.:;!Y.) 

SMK 
S~IK 

====~==================================================================~======================== 
* See Special Instructions Above 
** See S&uple Re~arks Above 
u = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

@5G5 Memoer of tne SGS Group !Societe Generale de Surveillan::el 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
G~ = Greater Than 

!:~NIRO:-.:MEI\TI.L £E:?'/ICE:S IN ALASKA. C::l!..OR~OO. t,;TAi-1. IU .. I:-.IO!S. OHIO. 1.1.b,RYLft.tJc·. WcS'i VIRGINIA. NEW JERSEY 50'J~ CARC!..•N:. 



C0~.:1N1E!RC~AL TE:S71NG & ENGINEERING CO. 
E~NIRONMENTAL LA BORA TORY SERVICES 

-··~---------------------------------------------------------------------------. i . : 
REPO~T of ANALYSIS 5533 9 STR::T 

~NCHORAGe. AK 9:;:; : 3 
~c:L. ,?c,:, 5.:;:.: ;~ J 
F ~X · - ~07 : 5-=i -53C 1 

Ch2nlab Ref.# :93.4592-2 
Cli~nt Sa~ple ID :~802 PID 710 
L::1tr i:< :SOIL 

:TESORO 1-.K PE:TROL.c...ul1* ANCH 
:KEH GAYLORD 

WORK Order :70473 
Report Completed :09/ 07 / 93 

Client ~:arne 

Ordered By 
Project Harne 
Project~ 
PWSID 

Collected :08/28/ 93 @ 13:06 hrs. 
Received :09/03/93 @ 11:35 hrs. 

:UA Technical Director:S~~ c. ~ ~ 
Released By :~~--

S~uple Remarks: SAMPLE COSLECTED 
VALDEZ SPILL. 

BY: MATT fLYNN AND MARK HADDEN. JOB #A-8357 TESORO 

Parameter 

Percent Solids 
Total Petroleum Hydro 

QC 
Results Q~al Units 

92.3 
4800 

% 
mg/Kg 

Method 

SM17 2540G 
EPA 418.1 

Allowable .E.xt • 
Limits Date 

Anal 
Date 

09/06 
09/05 09/06 

In it 

Sl:1K 
SMK 

================================================================================================ 
* See Special Instructions Above 
** See Sample Remarks Above 
U = Undetected, Reported value is t he practical quantification limit. 
D = Secondary dilution. 

Member of the SGS Group (SocuHe Generate de Surve•llance) 

UA = Unavailable 
NA = Hot Analyzed 
LT = Less TI1an 
GT = Greater Than 

ENVIPQ"--MENTAL SEi=lV'CES iN ALASV.A. COLORADO. UTAH. ILLINOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JERSEY SOUTH CAROLINA 



..t:~ . 
.•. , , . ,(.~ 

... .:;:~~,..~ COrJln.n ERC~A~- T~ 57:f'JG 2.!. [ENGH~J G~R!NG C:) . 
ENVIRONMENTAL LABORATORY SERVICES .... y ! : ! '· .... A 

/ --..,,. ·t. · ·-

-~~---~~--------------------------------------------------------------------------------
REPORT of ANALYSIS ~=::? 5 srr=::i 

. .;:-:ChC:=t;;G: . . ;:-;; ~;: ., 
-:-=:~ : ~;;0:- : =~7-~~ :: 

Chemlab Ref.~ :93.4592- 3 
Client Sample ID :~803 PID 87 .5 
M3trix :SOIL 

:TESORO AK Pt:TROLEUt!* ANCH 
:KEN GAYLORD 

WOR~ Order : 70473 
Report Completed :09/07/93 

Client Name 
Ordered By 
Project Name 
Project# 
PWSID 

Collected :08/28/93 @ 13:09 hrs . 
Received :09/03/93 @ 11:35 hrs 

:UA Technical Director:~ED~~ ..& 
Released By : : r - 'c:: ~ 

Sample Remarks: 

Parameter 

Percent Solids 

SAMPLE COLLECTED BY: 11ATT fLYNN AtiD 11ARi< MADDEN. JOB #A-8357 TESORO 
VALDEZ SPILL. 

QC 
Results Q~al Units l1ethod · 

Allo~able Ext. Anal 
Limits Date Date 

Total Petroleum Hydro 
86.6 
4200 

% 
mg/Kg 

SM17 2540G 
EPA 418.1 

09/06 
09/05 09/06 

I ~ ...,. 'l 1) .~-"";I 

f ., . . ;.. 1- l .. o~·i 

Et:'JlM J: . ~:. • . ' 4 ..... ;-'V.-\TICN 
r.:_:..o 

Init 

SMK 
Sl1K 

================================================·====================================·;:========= 

u = 
D = 

See Special Instructions Above 
See· Sample Remarks Above 
Undetected, Reported value is the practical quantification limit . 
Secondary dilution . 

~SGS Memoer ot tha SGS •::roue rSocrete Gene~a:e oe Surveillance! 

UA = unavailable 
NA = Not .Analyzed 
LT = Less 1ban 
GT = Greater Than 



COi\/HVE~r=lCL~L T:=S71i\JG & ENGINEER!NG CO . . , 
ENVIRONMENTAL LABORATORY SERVICES ~ 

-:· :: .. - ··, 
.J. ··---·-'·'-----------------------------------------

REPORT of ANALYSIS 
So33 8 STi'ic:T 

AnCHORAGE. A'< 995 18 
TEL: :9C7l 5:02·23.:3 
FAX: 19071 5o 1·5301 

Che:~L::.b Ref.~ :93 . 4592-4 
CL!2~t S2mple ~D :~804 PID ~15 
;;.;trix :SOIL 

Client N.::.r.~e 
Ordered By 
Project Name 
ProjecU 
PYiSID 

:TESORO AK FE'i"ROL:::UI·P· ANCH 
:KEH GAYLORD 

:UA 

Sample Remarks: SAHPLE: COU .. C::CTED BY : MATT fLYNN AND 
VALDEZ SPILL. 

Parameter 
QC 

Results Q~al Units 

WORK Order :70473 
Report Completed :09/07/93 
Collected :08/28/93 @ 13:10 hrs. 
Received :09/03/93 @ 11 :35 hrs. 
Technical Director:ST~~· ~~ ~ 

Released By : ~~C:~ 

I1ARK MADDEN. JOB ~A-8357 TESORO 

Allowable Ext . Anal 
Method Limits Date Date Init 

------------------------------------------------------------------------------------------------
Percent Solids 
Total Petroleum Hydro 

91.6 
1340 mg/Kg 

SM17 2540G 
EPA 418.1 

09/06 SMK 
09/05 09/06 SMK 

=============================================================================================== 
... ~ee S?ecial Ir.structions Above 
~~ See Sample Remarks Above 
u = Undetected, Reported value is the practical quantification limit. 
0 = Secondary dilution. 

~ SGS Member ot me SGS Group rSocu!re Generate de Surveillc.nceJ 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

:NVIF;ONMEN'o\L S~?VtCES IN ALt..SKA. ;: o~·::>2AC:u . L.7:.1-!. ILLiNOIS. 0 1-'tO. MARYLAND. WEST VIRGINIA. ~~;;:-..•: J:RS~Y. SO:JTH CAROLii·!A 



_.· \ . 
. . ·· ·~ .... -~~ .. COMMERC!AL TESTING & ENGINEERING CO . 
. ·' . : :- :). ENVIRONMENTAL LABORATORY SERVICES 

--· __ ,.~·--~------------------------------------------------------------------------------
- ·. : " .<~:~ REPORT of ANAGYSIS 

5533 B STREET 
ANCHORAGE. AK 9951 B 

TEL: ~9071 552·23-!3 
FAX: 19071 561·53J1 

Chemlcb Ref.~ :93.4434-8 
Client Sample ID :~806 PID 988 
~3trix :SOIL 

:TESORO AK PETROLEUM*ANCH 
:KEN GAYLORD 

RUSH Order :70235 
Report Completed :09/01/93 

Client Harne 
Ordered By 
Project Name 
Project# 
PWSID 

:TESORO VALDEZ SPILL 
:A-8357 

Collected :08/28/93 @ 13:20 hrs 
Received :08/30/93 @ 09:30 hrs . 

:UA Technical Director:S'f?~C; ED~ ~ 
Released By : ~ C: ~ 7:1V'--

Sa~ple Remarks: SA~WLE COLLECTED 
VALDEZ SPILL. 

BY: MATT fLYNN AND MARK MADDEN. JOB #A-8357 TESORO 

QC Allowable Ext. Anal 
Parc;.unetar Results Qual Units Method Limits Date Date 

------------------------ ----
TCLP Extraction/ZHE EPA 1311 
Aromatic Volatiles EPA 8020 
eenzene 0.010 u mg/E.. EPA 8020 08/31 08/31 
Toluene 0.101 D mg/L EPA 8020 08/31 08/31 
Ethylbenzene 0.161 D mg/L EPA .8020 08/31 08/31 
Chlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 
p & m Xylene 0.746 D rng/L EPA 8020 08/31 08/31 
a-Xylene 0.435 D mg/L EPA 8020 08/31 08/31 
1,4 Dichlorobenzene 0.010 u mgJL EPA 8020 08/31 08/31. 
1,3 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 
1,2 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 

Aromatic Volatiles EPA 8020 
Benzene 1.00 u mg/Kg EPA 8020 08/30 08/30 
Toluene 8.29 D mg/Kg EPA 8020 08/30 08/30 
Ethylbenzene 22.3 D mg/Kg EPA 8020 08/30 08/30 
Chlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 
p & m Xylene 88 .2 D mg/Kg EPA 8020 08/30 08/30 
a-Xylene 46.0 D mg/Kg EPA 8020 08/30 08/30 
1,4 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 
1, 3 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 
1,2 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 

In it 

JLB 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 

JLB 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 

========================================--==============================--======================== 
w See Special Instructions Above 
w~ See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

~SGS Member of the SGS Grouo ISociete Generate de Surveillance! 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 

=;~: : :=lONM!:J; TAL SERVICES IN ALASKA. COLORADO. UTAH ILLINOIS. OHIO. MARYLAND, \'\'EST VIRGINIA. NEW JERSEY. SOUT!-1 CAROLINA 



-~~--~---------------.!\. 
;; '~ 

! . :-'l.. 
COMiVlERC3AL 71ESTH~JG l1z. Ei'JGHf'IJG~RH~JG CO. 
ENVIRONMENTAL LABORATORY SERVICE:S 

, . . ~~L -- - ~--------------------------------------------------------------------------
RE?ORT of AHALYSIS 5S33 8 STr.;:::T 

t-~~CHOAAGE . .-\K 9?:! a 
TEL: IJOI• :~1-2Z.!3 
F,AX: 1~07] ::: 1-:201 

Chenlab Ref . ~ :93.4434-7 
Client Sample ID :#805 PID 625 
Matrix :SOIL 

:TESORO AK PUROLEU!1* MlCH 
:KEN GAYLORD 

RUSH Order :70235 
Report Completed :09/ 01/93 

Client Name 
Ordered By 
Project Name 
Project# 
PWSID 

:TESORO VALDEZ SPILL 
:A-8357 

Collected :08/28/93 @ 13:15 hrs. 
Received :08/30/93 @ 09 :30 hrs . 

: UA Technical Director:S~~ JD~ // 
Released By :~ ~~ 

Sample Remarks: SAHPLE COLLECTED BY: !1A'IT FLYNN AND MARK t1ADDEN. JOB ~A-8357 TESORO 
VALDEZ SPIU.. 

QC Allowable Ext. Anal 
Parameter Results Q!Jal Units Method Limit~ o-.. .., 

Q~ .. Date Init 
----·---------------------·------- --------------·- -------------

TCLP Extraction/ZHE EPA1311 
Aromatic Volatiles EPA 8020 
Benzene 0.026 D mg/1::. EPA 8020 08/31 08/31 JLE 
Toluene 0.140 D mg/L EPA 8020 08/31 08/31 JL8 
Ethylbenzene 0.214 D mg/L EPA 8020 C8/31 08/31 JLB 
Chlorobenzene 0. 010 u mg/L EPA 8020 08/31 08/31 JLB 
p & m Xylene 0.986 D mg/L EPA 8020 08/31 08/31 JLB 
a-Xylene 0.594 D mg/L EPA 8020 08/31 08/31 JLB 
1,4 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 
1 , 3 Dichlorobenzene 0.010 u mg/L E?A 8020 08/31 08/31 JLB 
1,2 Dichlorobenzene 0. 010 u mg/L EPA 8020 08/31 08/31 JL8 

Aromatic Volatiles EPA 8020 
Benzene 1.00 u mg/l<g EPA 8020 08/30 08/30 JLB 
Toluene 4.61 D mg/l<g EPA 8020 08/30 08/30 JLB 
Ethylbenzene 13 .4 D mg/l<g EPA 8020 08/30 08/30 JLB 
Chlorobenzene 1.00 u mg/l<g EPA 8020 08/30 08/30 JL8 
p & m Xylene 51.4 D mg/l<g EPA 8020 08/30 08/30 JLB 
a-Xylene 26.7 D mg/!<g EPA 8020 08/30 08/30 JLB 
1,4 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
1,3 Dichlorobenzene 1.00 u mg/l<g EPA 8020 08/30 08/30 JL8 
1, 2 Dichlorobenzene 1.00 u mg/l<g EPA 8020 08/30 08/30 JLB 

:=======----====================================================================================== 
* See Special Instructions Above 
**.See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit . 
D = Secondary dilution. 

Member of the SGS Grouc (Societe Generale oe Surveillance! 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater.Than 

:"'VIROt~MENTAL SEl'!Vt(;E5 IN t,LAS!<A. :OLOAADO. UTAH. ILWNOIS. OHIO. MARYLAND. WEST VIRGINIA. NEW JE?SEY SOUTH CAAOLI!IIA 



.. ..:.:'\. 

,• ·· I > ·~ CONH\i1Er-iC~.~~L T~STiNG & ENGaNEER;NG CO. 
. -="~\. ENVIRONM ENTAL LABORATORY SERVICES 

. .. ; . - -· ·- · -- -·~ ....... :.._· --------------------------------------
r~DRT of ANALYSIS 

5633 B STME~ 
ANCHORAGE. AK 995 18 

TEL: !907) 562·23.:3 
FAX: (907) 561-53~1 

Che~lab Ref . ~ :93 . 4434- 6 
Client Sample IiJ :~;304 PID 415 
Matrix :SOIL 

:TESORO AK P2TROLEUtl*ANCH 
:KEN GAYLORD 

RUSH Order :70235 
Report Completed :09/01/93 

Client ~lame 
Ordered By 
Project Name 
Project~ 
PWSID 

:TESORO VALDEZ SPILL 
:A-8357 

Collected :08/28/93 @ 13:10 hrs . 
Received :08/30/93 @ 09:30 hrs. 

:UA Technical Director:S'~£P~ED~ ~ 
Released By:~~~~ 

Sample Remarks: SAMPLE COLLECTED BY: MATT FLYNN AND MARK HADDEN. JOB itA-8357 TESORO 
VALDEZ SPILL. 

Parameter 
QC 

Results Qual Units Method 
Allor.·lable Ext. Anal 

Limits Date Date In it 

TCLP Sxtraction/ZHE 
1\romatic Volatiles 
2enzene 0.010 u 
Toluene 0.182 0 
Ethylbenzene 0 . 276 0 
Chlorobenzene 0. 01 0 u 
p & m Xylene 1.27 0 
a-Xylene 0.767 D 
1,4 Dichlorobenzene 0.010 u 
1,3 Dichlorobenzene 0.010 u 
1,2 Dichlorobenzene 0 . 010 u 

Aromatic Volatiles 
Benzene l. 00 u 
Toluene 2.65 D 
Ethylbenzene 7.61 0 
Chlorobenzene 1.00 u 
p & m Xylene 27.8 D 
a-Xylene 14 . 4 D 
1,4 Dichlorobenzene 1.00 u 
1.3 Dichlorobenzene 1.00 u 
1 , 2 Dichlorobenzene 1.00 u 

EPA 1311 
EPA 8020 

mg/1:.. EPA 8020 
mg/L EPA ~020 
mg/L EPA 8020 
mg/L EPA 8020 
mg/L EPA 8020 
mg/L EPA 8020 
mg/L EPA 8020 
mg/L EPA 8020 
mg/L EPA 8020 

EPA 8020 
mg/Kg EPA 8020 
mg/Kg EPA 8020 
mg/Kg EPA 802C 
mg/Kg EPA 802(1 
mg/Kg EPA 8020 
mg/Kg EPA 8020 
mg/Kg EPA 8020 
mg/Kg EPA 8020 
mg/Kg EPA 8020 

08/31 08/31 . 
08/31 08/31 
08/31 08/31 
08/31 08/31 
08/31 08/31 
08/31 08/31 
08/31 08/31 
08/31 08/31 
08/31 08/31 

08/30 08/30 
08/30 08/30 
08/30 08/30 
08/30 08/30 
08/30 08/30 
08/30 08/30 
08/30 08/30 
08/30 08/30 
08/30 08/30 

~ r · • 'l r1 ! • ,. I~ 
f- .. . . 1. . {... l. • 

JLB 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 

JLB 
JLB 
Jt..B 
JLB 
JLB 
JLB 
JLB 
JLB 
JLB 

================================================================================================ 

** 
u = 
0 = 

See Special Instructions Above 
See Sample Remarks Above 
Undetected, Reported value is the practical quantification limit. 
Secondary dilution. 

~SGS Mamoer of lhe SGS Group (Societe Generals de Surveillancet 

UA = Unavailable 
NA = Not AnalyZed 
LT = Less Than 
GT = Greater Than 

"'JVI~ONME:O.:TAL SC:i'lVICES IN ALASKA. COLOi=l.AC·'J. UTAH . :Lur~OIS OHIO. MARYLANiJ. WEST VIRGINIA . NEW JE:1SEY . SOUTH CAROLINA 



/;i0!.. CCMMERC~A~- 73S7~r'JG C.Z. Gi'JGD~JE!aRU\lG CO. 
/ . : : ::~ ENVIRONMENTAL LABORA TORY SERVICES 

.::.~ ..... ~:.~:; :_;~- .~_ .. , __ . _____________________________________ _ 
:.• • .:=. . ,. . • 

::\EPORT of ANALYSIS 5•333 s sr:=.~.::r 
ANCHORAGE. AK 93~ 18 

TEL: (907) Sc2-23~1 
FAX: (907) 5o 1·5~01 

Che~lab Ref.~ :93.4434- S 
Client Sa~ple ID :*803 PID 87 . 5 
Matrix :SOIL 

:TESORO AK PETROLEU11._. ANCH 
:KEN GAYLORD 

RUSH Ord8r :70235 
Report Completed : 09/01/93 

Client Harne 
Ordered By 
Project Name 
Project'# 
PWSID 

:TESORO VALDEZ SPILL 
:A-8357 

Collected :08/28/93 @ 13:09 hrs . 
Received :08/30/93 @ 09 : 30 hrs. 

:UA Technical Director:STJ:PW· ~E /...-
Released By:~· C:~ 

Sample Remarks: SAMPLE COLLECTED BY: MATT FLYNN AND ~lARK HADDEN . JOB ~A-8357 TESORO 
VALDEZ SPILL. 

Allo·.-1able Ext . Anal 
Para1neter 

QC 
Rt:sults Q:Jal Units ::tethod Limits Data Date Init 

------------------------------------------------------------------------------------------------
TCLP Extraction/ZHE EPA 1311 
Aromatic Volatiles EPA 8020 
Benzene 0.010 u mg/~ EPA 8020 08/31 08/31 JLB 
Toluene 0.175 D mg/L EPA ao2o 08/31 08/31 JLB 
Ethylbenzene 0.223 D mg/L EPA 8020 08/31 08/31 JLB 
Chlorobenzene 0. 010 u mg/L EPA 8020 08/31 08/31 JLB 
p & m Xylene 0.997 D mg/L EPA 8020 08/31 08/31 JLB 
a-Xylene 0.599 D mg/L E?A 8020 08/31 08/31 JLB 
1,4 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 
1,3 Dichlorobenzene 0.010 u rng/L EPA 8020 08/31 08/31 JLB 
1,2 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 

Aromatic Volatiles EPA 8020 
Benzene 1.00 u rng/Kg EPA 8020 08/30 08/30 JLB 
Toluene 6 .80 D rng/Kg EPA 8020 08/30 08/30 JLB 
Ethylbenzene 15 .1 D mg/Kg EPA 8020 08/30 08/30 JLB 
Chlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
p & rn Xylene 57. 5 D rng/Kg EPA 8020 08/30 08/30 JLB 
a-Xylene 29. 4 D mg/Kg EPA 8020 08/30 08/30 JLB 
1,4 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
1,3 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JL8 
1,2 Dichlorobenzene 1.00 u rng/Kg EPA 8020 08/30 08/30 JLB 

=========================--=================================--==================================== 
~ See Special Instructions Above 
~· See Sample Remarks Above 
U = Undetected, Reported value is t he practical quantification limit. 
D = Secondary dilution. 

@SG5 Memoer of the SGS Group (Socu)!e Generale de Su:vetflan::"'·! 

UA = Unavailable 
NA = Not AnalyZed 
LT "" Less Than 
GT = Greater Than 

------------------~~~----!::~;v i F. ·:~:!.1£N":'!>.L S:RVtCES IN ALASKA. CO:.Or.ADO. U'7'!."i. ILLiNO!S OHIO. MARYL;"l : .. ·,'\'~ST VIRGiNIA. l'o:;:'.'i JERSeY. SOUTH CAROLIJI:A 



·, ... . ' .... GOM~./Jk.:RC~l~L J'GSTH\!G & f:NGINEERING CO. 
ENVIAONI\1ENTAL LABORATORY SERVICES 

· .. : . .. REPORT of ANALYSIS 5633 B STREET 
ANCHORAGE. AK 99518 

TEL: (907) 562·23.!3 
FAX: (907) 561·5301 

Ch~mlab Eef .3 :93 . 4434-4 
Cli~nt Sa~ple Ib :~802 PID 710 
t·:~c r-i x :SOIL 

:TESORO ~~ PSTROLEUM*ANCH 
:K£11 GAYLORD 

RUSH Order :70235 
Report Completed :09/01/93 

Client Heme 
Ordered By 
Project Name 
Project# 

:TESORO V ALD:::::Z SPILL 
:A-8357 

Collected :08/28/93 @ 13:06 hrs . 
Received : 08/30/93 @ 09:30 hrs. 

PH SID :UA 

Sample Rer:1arks: SAMPLE COLLECTEJJ BY : ~IATT 
VALDEZ SPILL. 

Technical Oirector:S~~ ~E~ ~ 
Released By : ...)<U&~ c::-~ 

FLYNN AND HARK MADDEN. JOB ~A-8357 TESORO 

Para.ii~':?ter 
QC 

Results Q!Jal Units Method 
Allowable Ext . Anal 

Limits Date Date In it 

TCLP Extraction/ZHE EPA 1311 
Aromatic Volatiles- EPA 8020 
Benzene 0.010 u mg/L EPA 8020 08/31 08/31 Jt.B 
Toluene 0.179 0 mg/L EPA eo2o 08/31 08/31 JLB 
Ethylbenzene 0.282 D mg/L EPA 8020 08/31 08/31 JLB 
Chloro::Jenzer:e 0.010 u mg/L EPA 8020 08/31 08/31 JL8 
p & m Xylene 1.30 D mg/L EPA 8020 08/31 08/31 JLB 
o-Xylene 0.788 0 mg/L EPA 8020 08/31 08/31 JLB 
1,4 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 
1,3 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 
1,2 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 

Aromatic Volatiles EPA 8020 
Benzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
Toluene 9.11 0 rng/Kg EPA 8020 08/30 08/30 JLB 
Ethylcenzer.e 23.1 D mg/Kg EPA 8020 08/30 08/30 JLB 
Chlorobenzene 1. 00 u rng/Kg EPA 8020 08/30 08/30 JLB 
p & m Xylene 93.6 D mg/Kg EPA 8020 08/30 08/30 JLB 
o-Xylene 48.3 0 rng/Kg EPA 8020 08/30 08/30 JLB 
1,4 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
1,3 Oi chlorc~enzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
1,2 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 

2 
,_..., , . .. .., ·. . '~ 

f· . ~ . \ l. .. ' . . 

=======================================·======================================================== 
~ See Special Instructions Above 
** See Sample Remarks Above 
U = Undetected, Reported value is the practical quantification limit. 
D = Secondary dilution. 

Memoer of the SGS Group 1Societe Generale de Surveillance) 

UA = unavailable 
NA = Not Analyzed 
L'! = E...ess Than 
GT = Greater ~~ 

;::·· ) \t; :<,::: ..: r .~;::·..: - t..L :=.. ::;::;·.:t:::=:s IN AL!,SKA. ::::::::.:::RADO. "JTAH . ILL.NOIS. CHIC . MARYLAND. WEST VIRGINIA. "lEW JERSEY. SOL.:TH CAROLINA 



r- · ·~, 

/ ~~~ )< ~:~'\. COi\JlM ERC~AL 'TaSTH\~G .r.~ GNGH\.H.''1C!RB\IG CO. 
ENVIRONMENTAL LABORATORY SERVICES 

L;_ ___ =! ~ lli! .. · . 
,,..,~, ·oc-..-........__--------------------------------

RE?O~T of ;.J·~ALYSIS 
5533 9 STSEET 

ANCHORAGE. AK 9351S 
TCL: !:JOn 55.2-23-: 3 
FAX: (9071 5c51·53J1 

Chemlab Ref.~ :93.4434-3 
Client Sample ID :t801 P!D 708 
Matrix :SOIL 

Client Name :TESORO AK PE:TROLEUtl* J\NCH 
:KEN GAYLORD 

RUSH Order :70235 
Report Completed :09/01/93 . Ordered By 

Project Name 
Project# 
PWSID 

:TESORO VALDEZ SPILL 
:A-8357 

Collected :08/28/93 @ 13:05 hrs . 
Received :08/30/93 @ 09 : 30 hrs. 

:UA Technical Director: S~SJ ~ // 
Released By : -<;:;::Z""~t::' ~ 

Sample Remarks: SAI".PLE COu..ECTED BY: l1ATT rt:11lt~ AND ~!.~K 11ADDEtl. JOB *A-8357 TESORO 
VALDEZ SPILL. 

Allowable Ext. Anal 
Parameter 

QC 
Results Qual Units Method Limits Data Date Init 

------------------------------------------------------------------------------------------
TCLP Extraction/ZHE EPA 1311 
Aromatic Volatiles EPA 8020 
Benzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 
Toluene 0.198 D mg/L EPA 8020 08/31 08/31 JLB 
Ethylbenzene 0.266 D mg/L EPA 8020 08/31 08/31 JLB 
Chlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 
p & m Xylene 1.20 D mg/L EPA 8020 08/31 08/31 JLB 
a-Xylene 0.129 D mg/L EPA 8020 08/31 08/31 JLB 
1,4 Dichlorobenzene 0.010 u mg/L EPA 8020. 08/31 08/31 JLB 
1,3 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 
1,2 Dichlorobenzene 0.010 u mg/L EPA 8020 08/31 08/31 JLB 

Aromatic Volatiles EPA 8020 
Benzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
Toluene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
Ethylbenzene 8.94 D mg/Kg EPA 8020 08/30 08/30 JLB 
Chlorobenzene 1. 00 u mg/Kg EPA 8020 08/30 08/30 JLB 
p & m Xylene 17.2 D mg/Kg EPA 8020 08/30 08/30 JLB 
a-Xylene 13 . 5 D mg/Kg EPA 8020 08/ 30 08/30 JLE 
1,4 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
1,3 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 
1,2 Dichlorobenzene 1.00 u mg/Kg EPA 8020 08/30 08/30 JLB 

===================·==============================:============================================== 
* See Special Instructions Above 
** See Sample Remarks Above 
u = Undetected, Reported value is the practical quantification limit. 
0 = Secondary dilutio~. 

@ SGS Member ~~ the SGS Grouo iSociete Gene Jle de Surveillance) 

------------------------------------

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
·GT = Greater Than 

ENVlRO~r,,ENTAi. S:?VICES 1!'.1 P.U.SKA. COLO::lADO. u: A.-I. :t.LiNC:S. OHIO. MARYLAND. W:ST VIRGINIA. ~:-1'1 JERSEY. SOUTH CAAOL!NA 



• 
.... ~ 

-··: .:,·t -.. CCIVHVIERCL~L TESTiNG & 5NGINEE~1Ntl CO. 
~;'~·~·~ui~::·~~-. .._ __ e:N_V_IR_o_r-_J~-1-E-NT_A_L_L_A_s_o_R_A_T_o_R_Y_s_E_R_v_rc_E_s ______________________ _ 

•• _!: ·-..: : REPORT of AW\LYSIS 
5633 9 STi='E:T 

ANCHOR;..GE. AK '?:!: 19 
7::CL. ;90:'1 S62·2~~:; 
FAX: ~ 9QT, 561·53:'; 

Chemlab Ref.~ :93.4434-2 
Cli~nt Semple :o· :~705 ?ID 350 
Matrix :SOIL 

Client Ha!i\e 
Ordered By 
Project Name 
Proj~ct# 

PWSID 

:TESORO AI< PETRO~_.SIJX'*' ANCH 
:KEN GAYLORD 
:TESORO VALDEZ SPILL 
:A-8357 
:UA 

RUSH Order :70235 
Report Completed :09/03/93 
Collected :08/23/93 g 10:20 hrs. 
Received :08/30/93 @ 09:30 h~s. 

Technical Director:S~~~~~E~ 
Released By : ~~ ..... ~c...._-. 

/ 
Sample Remarks: s;.!:'.PLE COLL!::CTI:D BY: HA'IT FLYNN .WD l1ARK MADDEN. JOB ~A-8357 7ESORO 

VALDEZ SPILL. 

Pc:r:::;;etcr 

Perc:=!:t Solids 
Hydroc.:.:::bons EPH 

QC 
R2S'..llts Qu.::tl. U:1its 

94.0 
7490 D 

% 
mg/!{g 

Allowabli: Dec • Anal 
Date Methcd Limits Cate 

SM17 2540G 
3510/3550/81COM 

• ' -~ '1 ') ~~:~~ t- .. . . ,_ /.. 

09/01 
09/01 09/03 

In it 

KR 
JB:J 

=====================;====================================================================----==== 
'1r See Special Instructions· Above . . UA· = unavailable. .. 
'1t1t See Sdmple Re!!13rks Above HA = Hot Anal']Zed 
u =- Undete-=te:d, R~ported value is the practical quantification limit. LT = Less Than 
D = Second~! dilution. GT = Gre~ter Than 

fa'~~= .. - -J..iii-, Member of the SGS Grouo i&x::ete Generale de Surveillancal 

. . \' JR : •";(.. .7AL SEAVICZ:~ !Ill .t.LASK.:. . . ;::;:.oF;, ':':J. ;_;T '.-!. •~-:NO!S. OHIO. ~JtARY!..ANC. V:E37 ".'IRGINIA. "lEW .:=?.SE'!. SOU7H CARC:..:III.O. 



·::o~'\/1 rt.-1 ~ BC~A a .. T:-1 3T~ J\J :(3 
.... ~ ENVIF!ONr.1ENTAL LABORA TORY SERVICES 

... ... ····----------------------------------
. .. ! I • 

RE?GRT o f A!lP.LYSIS 
Chemlab R~f.t :93.4~34-1 
Cl i ent Sa~pl e ID : ~ 704 PI~ 175 
~atr ix :SOIL 

Client Nane 
Orde red 6y 
Project tlane 
Pro j ect~ 

PWSID 

:TESORO AK PETROLEml* ANCH 
: i\E:N GhYLORD 
:TESORO VhLD2Z SPILL 
:A-8357 
:UA 

RUSH Order 
Report Completed 
Collected 
Received 
Technical Director:S 

!:~33 8 STRE:T 
.:.NCHCP.:.GE. AK ;g;::a 

TeL· :~Oil :s::-2~.:3 
FAX. ' uOi ' :;,; ,.s:;o1 

@ 10:15 hrs. 

Released B 
~;._;;;..__..;........~:z 

Sample R=ir.arks : SAMP:E COLLECTEJ) BY: l1ATT fLYNN AND MARK ~1AOOE . 
VALDEZ SPILL. 

Parameter 
QC 

Results Qyal Units Methcd 

TESORO 

Allowable Ext. Anal 
Limits Date ~3te I nit 

-----------------------------------------------------------------------------------------------
Percent Solids 
Hydrocarbons EPH 

93.5 
1670 0 

% 
mg/ Kg 

/ : 

SM17 2540G 
3510/3550/ SlOOM 

09/01 
09/ 01 09/03 

l<R 
JBH 

=============================================================================================== 
~ See Special Instructions Above 
~~ See Sampl e Remarks Above 
u = Undet ected, Re~rted value i~ the practical qua'1tification l imit. 
o = Secondary dilution. 

M?IT':::er ci ::-.e SGS Grouc tSociete Generale de Surveillance) 

UA = Unavailable 
NA = Not Analyzed 
LT = Less Than 
GT = Greater Than 


