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PREFACE 

This report has been prepared by CH2M HILL under a contract 
with Daishowa America Company, Ltd. 
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CONCLUSIONS AND EXECUTIVE SUMMARY 

A focused environmental site investigation was conducted at 
the former Merrill & Ring wood treating facility located in 
Port Angeles, Washington. The site investigation was under­
taken in the late summer and autumn of 1988 and was focused 
on a 2-acre area of the former Merrill & Ring Lumber Com­
pany. The main objective of the study was to evaluate the 
magnitude and extent of the wood preservatives pentachloro­
phenol (PCP) and tetrachlorophenol (TCP) potentially re­
leased to soil, groundwater, and marine sediments by Merrill 
and Ring. The practice of applying PCP and TCP to wood was 
discontinued in the focused site investigation area over 
15 years ago. The study was performed by CH2M HILL under 
contract to Daishowa America Company, Ltd., which recently 
purchased the site. 

i 

Project conclusions and results are summari zed belo~. 

CONCLUSIONS 

PCP and TCP were detected in soil, groundwater, and marine 
sediments as follows: 

o PCP and/or TCP were detected in soil samples col­
lected from 6 of 12 locations at depths of 5 to 
30 feet below the ground surface. Excluding re­
sults that are quantitatively suspect, concentra­
tions ranged from 1.7 mg/kg (ppm, on an as received 
basis) to 24 mg/kg. With the exception of the 
highest value (24 mg/kg), the remaining values are 
within three to five times the method detection 
limit (1.0 mg/kg, on an as received basis. 

o PCP and/or TCP were detected in groundwater sam­
ples collected from 9 of 19 monitoring wells (nine 
existing Hart Crowser wells included). H9wever, 
only three wells (MW-6A, MW-6C, and MW-16~--see 
Figure S-1 for well locations) indicated the pres­
ence of these compounds consistently over time. 
Concentrations of PCP and TCP in these three wells 
ranged from 0.04 to 14.3 mg/l {ppm). Groundwater 
from each of these wells was sampled three times. 
The two followup sampling events show consistently 
lower values, with a high value of 2.1 mg/l at 
MW-GA. These subsequent values are believed to be 
more representative of the actual conditions be­
cause of difficulties in developing or redevelop­
ing the wells. 

o PCP was detected in marine sediments at tw.o of 
five locations. Concentrations were 4.7 and 
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6 . 4 mg/kg on a dry weight basis. However, both of 
these values were qualified by the analytical 
laboratory as being quantitatively suspect. These 
values are relatively low, being within three to · 
five times the method detection limit. 

Based on analytical results and characterization of subsur­
face conditions at the former .Merrill & Ring property, there 
is no technical precedent, nor are there human health or 
environmental criteria, that would indicate that remedial 
action is required. Although there is some limited PCP and 
TCP contamination in soil and groundwater, the analytical 
results are anomalous and many of the detected values are 
qualified by the laboratory as quantitatively or qualita­
tively suspect. Further action is not justified for the 
following reasons: 

o The reported PCP and TCP concentrations in soil do 
not exceed any published criteria for soil qual­
ity. Using the EPA convention that laboratory 
results for soil may not be meaningful when con­
centrations are less than 5 to 10 times the prac­
tical quantitation limit, the concentrations 
detected during the focused site investigation are 
not significant with the exception. of one value at 
boring 16C. As an additional comparison, the con­
centrations of PCP detected in soil samples col-. 
lected at the site are comparable to those reported 
for residential street sweeping debris (Metro, 
December 1982). 

o Groundwater at the site is not used for any bene­
ficial purpose and, because of its brackish qual­
ity, it is not suitable as a future source of 
drinking water. Therefore, regulatory standards 
for drinking water are not applicable to ground­
water at the site. Furthermore, PCP and TCP con­
centrations in groundwater samples collected from 
monitoring wells nearest the shoreline are below 
the federal and state criteria for marine surface 
waters. 

0 The planned e~pansion of the Daishowa facility 
includes the construction of a new paper mill. 
The mill will be constructed directly over the 
focused site investigation area. All identified 
zones of contamination will therefore be ef fec­
tively "capped." This will prevent infiltration 
of precipitation and surface runoff through the 
unsaturated soils that may act as a potential 
source of groundwater contamination. Figure S-2 

vi 

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

 
FSPOPA  048454



..-------·------•-W•- .......,_, ________ _ 
.~~ .. -----.-.---------·--------------. 

/ / 

/ / 
/ / ~ 

/ / 
/ / 

r ..,_-=:- ~·==~-.... 
MACHINE ./, /, _6MW-1~-- ' , 
SHOP~ v ·'.,..- ........ ~ / ,. .,_ . 

' 

-. ....J 

·n 
.. ~ i 

.. .__ 

\\: •JF;:iC = 
. ' . 

\ 

\ \ 
\~ 
~-

... , ... ... ... ... • l . . 

/ ' '' ... .,"~~ /<:..... .. \ 
'"1-,'-/ . 6 ~ND 

'-...__ .: :·· .. ~MW-24A 1· Shallow Well Installed by CH2M HILL 

..... , . / <-:Y .. >.·.: M.w .. ~'24e' i ...... MW~i Deep Well lnalalled by CH2M HILL 
~· /" <..:::.. ·:·,"'~. .. Q _ Shallow Well Installed by Hart Crowser 

. /'"-, ~ ' .. ·> '. 8_
27 

I Soil Boring Drilled by CH2M HILL 

·. 

'v r '.../ ' · 1 
. I ~.:. sf .... · . 

;<".'~ \..') 0 :::·· ·.-y~~ MW-23 . 
J. ·-.!\; 0":'.... ' "· &Y 
~ ..... f.J,,MW-88~ 

1//v~ 

MW·26 
0 
c · 

' . .. (~'' 
- ·--·- -----.... - - -· _______ .,_ ,, ______ .. _ 

-:· ........ . 

. _.,. 

" 

vii 

r .. ., ....... ,.; 

AGUAE S-1 

Monitoring Well 
and Boring Location 

FSPOPA  048455 fspopa 048555



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

.----.-----..... ---·-------------~----------------------------------------..... 

··.·.· .. 
. ·.·. 

y···· -I 
[ . 

• • j 
f • 

t _ J 

« • ·. , 

,· 

0 

LEGEND 
O Shallow W~l lnltafled by CH2M Hill 

• DHP Well ln1talled by CH2M HILL 

A Shallow Well Installed by Hart Crowaer 

ix 

" r' •. . 1."' ~ ~· /''", . .. ' / , . ! t ) ...,,.J t . ... . '• ' 
r' .( \ ·-· .. , . · ,. • " · 

MW-16A _. · ... _.:··::.· 
·MW-16B .. '.~ ··· ·· 
·.,t.Aw-19 

Scale in Feet 

FIGURES-2 

. ; 

J 
t 

J 
f 

I 

) ' 

500 

Proposed Mill Expansion 
Daiahowa America Co., Ltd. 

FSPOPA  048456



shows the layout of the proposed mill relative to 
the existing monitoring wells in the focused site. 
investigation area. 

o Data collected concerning the PCP and TCP in 
groundwater suggest that these chemicals may be 
degraded by chemical and microbiological means 
before reaching Port Angeles Harbor. The anaerobic 
conditions and periodic flooding of the Merrill & 
Ring site may further enhance microbial breakdown 
of PCP (Mikesell and Boyd, 1988, and reference 
cited therein). This fact appears to be supported 
by the low levels and absence of PCP and TCP in 
groundwater and soil samples collected from moni­
toring wells nearest the Port Angeles Harbor and 
from marine sediment samples collected downgradi­
ent and offshore of the study area. 

o Based on groundwater analytical data, the presence 
of PCP and TCP in groundwater appears to be lim­
ited to shallow depths (i.e., 5 to 15 feet below 
the ground surface) in small areas near monitoring 
wells MW-6A, MW-6C, and MW-16A (see Figure S-1 for 
well locations). This is corroborated by the lack 
of PCP and TCP in soil and groundwater adjacent to 
and downgradient of these locations. PCP was not 
detected in any groundwater samples collected from 
deep monitoring wells (screened approximately 
40 to 50 feet below ground surface). TCP was de­
tected only one time in a deep monitoring well 
(MW-6B) , at a concentration very near the method 
detection limit. This detection is anomalous as 
neither PCP or TCP were detected in a subsequent 
groundwater sample collected from MW-6B, or in the 
soils obtained in boring this well, except for one 
qualified TCP result. 

BACKGROUND INFORMATION AND STUDY FINDINGS 

In June 1988, Daishowa purchased and leased approximately 
50 acres of land, formerly the site of the Merrill & Ring 
Lumber Company. During a property transfer assessment per­
formed by Hart Crowser, it was determined that wood preser­
vatives, including PCP and TCP, · had contaminated soils and 
possibly groundwater in the northeast corner of the property 
(Hart Crowser, 1988). This portion of the former Merrill & 
Ring site was the location of an old planer mill and dip 
tank. The source of PCP is attributed to drippage and spil- · 
lage associated with the application of PCP to wood. Thi s .. · 
area of the former Merrill & Ring site has not been used for· 
~ood preserving activities for approximately 15 years. 
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In response to the property transfer assessment, Daishowa 
retained CH2M HILL to determine the nature and extent of PCP 
contamination in the vicinity of the old planer mill and, if 
necessary, identify remedial actions that could effectively 
be implemented to protect human health and the environment. 

Daishowa also requested that CH2M HILL conduct a review of 
the property transfer assessment report prepared by Hart 
Crowser and verify available site information and records. 
A limited number of soil and groundwater samples were also 
collected and analyzed to corroborate or refute the general 
findings of the property transfer assessment. 

In response to Daishowa's requests, CH2M HILL conducted a 
focused site investigation, which included assessment of 
local hydrogeological conditions and chemical analyses of 
soil, groundwater, and marine sediment samples. Using nine 
groundwater monitoring wells installed by Hart Crowser, and 
installing ten new groundwater monitoring wells, CH2M HILL 
characterized site groundwater hydrogeology and analyzed 
soils and groundwater for the presence or absence of PCP and 
TCP. Figure S-1 presents the focused site investigation 
area and the location of all groundwater monitoring wells. 
The verification study sample locations are presented in the 
technical memorandum appended to this report. 

SITE INVESTIGATION AND ANALYTICAL METHODS 

Evaluation of site groundwater hydrology was undertaken by 
classifying subsurface materials, measuring groundwate.r ele­
vations, performing noninvasive slug tests, and measuring 
tidal influence or groundwater elevation and movement. 

Soil and marine sediment samples were characterized for 
physical characteristics including grain size, permeability, 
and--for marine sediments only--total organic carbon content . 

Soil, sediment, and groundwater samples were analyzed in 
accordance with appropriate test methods described in the 
Code of Federal Regulations (40 CFR, Part 261, Appendix III-­
Chemical Analysis Test Methods).~he procedures selected 
are described in Test Methods for Evaluating Solid Waste 
(SW 846_, September 1986) and include: 

o EPA recommended analytical Test Method 8040 for 
PCP and TCP 

0 

0 

EPA recommended analytical Test Method 8270 for 
semivolatile organic compounds 

40 CFR 264 Appendix IX parameters 

xi 
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0 EPA recommended analytical Test Method 74 71 for 
mercury in soils 

Method 8040 analyses were performed on 60 soil, 6 sediment, 
and 44 groundwater ·samples. Method 8270 analyses were con­
ducted on 17 soil, 1 sediment, and 4 groundwater samples. 
Method 8270 analyses were used as a performance check on the 
Method 8040 analyses and as a means to test sampled media 
for the presence of other contaminants including phenolic 
breakdown products. 

Mercury analyses were performed to determine if the wood 
preservative used, Permatox 18 0 , included a fungicide that 
could have contaminated soils with mercury. Finally, Appen­
dix IX analyses of four groundwater and one soil sample were 
performed as a standard of concern by Daishowa to ensure 
that it conducted a thorough examination of the most proba­
ble contaminated areas for other hazardous substances that 
may be of concern to the Washington State Department of 
Ecology (Ecology). Appendix IX parameters were chosen as 
the most extensive and practical set of analyses for poten­
tially regulated contaminants. The soil sample was analyzed 
for the same set of parameters although the regulations in 
40 CFR 264 are aimed at groundwater only. The Appendix IX 
analyses also serve as verification of previous dioxin test 
results performed by Hart Crowser. 

Verification of the groundwater samples o f the Hart Crowser 
property transfer assessment wells was undertaken during the 
sampling of groundwater in the focused site investigation. 
Verification of six soils and two additional marine sedi­
ments also was undertaken. A summary of the verification 
data acquisition efforts is provided in a technical memo­
randum included as an addendum to this report. 

Laboratory results a nd the significance of the project find­
ings are presented in detail in Sections 4 and 5 of this 
report. Raw data are presented in Appendixes D, E, and F. 

SUBSURFACE SOILS 

With the exception of monitoring well MW-16C (TCP at 
6.2 mg/kg) all subsurface soil samples analyzed by Meth-
od 8040 indicate that PCP and TCP were present in very low 
concentrations (PCP at 2.22 to 2.81 mg/kg; TCP at 1.35 to 
4.55 mg/kg). These reported values fall near the labora­
tory's method detection limit and the concentrations do not 
exceed published soils criteria for PCP. In general, the 
results of these soils analyses are similar to the average 
concentration of PCP detected in urban residential street 
sweeping dust (Metro, December 1982). 
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The Method 8270 analyses of subsurface soils compare favor­
ably to the Method 8040 results, with no PCP or TCP · (tenta­
tively identified since 8270 does not target TCP specifically) 
at any concentration in any samples except those collected 
from MW-25B (PCP at 1.7 and 0.28 mg/kg; TCP at 0.19 and 
0.71 mg/kg) and SB-16CD (PCP at 24 mg/kg; TCP at 27 mg/kg) . 

None of the PCP and the tentatively identified TCP values 
exceed EPA's health-based soil criterion of 500 mg/kg for 
PCP. 

Other results from the Method 8270 analysis for semivolatile 
organic compounds indicated the presence of some polynuclear 
aromatic hydrocarbon (PAH)- compounds, phenol, and 4-methyl­
phenol in surface soils (2.5 feet or less). None of these 
compounds was detected in soils below the surface. These 
compounds also were reported at very low concentrations, all 
of which fall below apparent biological effects thresholds 
(AETs) proposed to evaluate marine sediments in the draft 
Puget Sound Marine Sediment Criteria Evaluation (Ecology, 
1988). These samples are surface soils, so the comparison 
to marine sediment standards is for illustration only . 
There are no other health-based or regulating criteria with 
which to compare these results. The AETs, however, are con­
sidered stringent criteria. 

Mercury analyses of soils (29 samples) indicated that no 
soil tested exceeded the range of mercury found naturally in 
soils. 

Appendix IX analyses of soil did not identify any signifi­
cant contamination. The Appendix IX results confirmed Hart 
Crowser's conclusion that dioxin contamination is unlikely 
at the Merrill & Ring site. No dioxins were detected in any 
of the Appendix IX analyses conducted during the focused 
site investigation. 

GROUNDWATER 

With the exception of monitoring wells MW-6A (PCP ranged 
from 0.51 mg/l to 3.07 mg/l) and MW-6C (PCP ranged from 
0.16 mg/l to 14.3 mg/l), the groundwater sampled by Meth-
od 8040 analyses showed PCP values below .or very near the 
practical quantitation limit (0.05 mg/l or ten times the 
laboratory's method detection limit of 0.005 mg/l). It is 
important to note that the highest value for both MW-6B 
and MW-6C were detected during the first round of sampling 
and analysis and dropped to a much lower level with subse­
quent sampling events. This is believed to be a result of 
the gradual reduction in turbidity of the groundwater col­
lected from monitoring wells after well development or rede­
velopment. The close support laboratory reported the 
turbidity of the groundwater samples was due in large part 
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to colloidal suspensions that could not be centrifuged out 
of the samples. Studies have shown that PCP can be adsorped 
on colloids (Choi and Aomine, 1974). If colloidal PCP were 
being measured as part of the groundwater level, the gradual 
settling of the suspension should be accompanied by a lower­
ing of the diluted levels in the groundwater. This ground­
water is brackish and is not a source of drinking water, so 
there are no applicable regulatory standards. 

TCP detections and concentrations varied in groundwater sam­
ples collected from the same wells at different times. TCP 
was detected in groundwater samples collected from MW-19 and 
MW-25A in one of the two rounds of sampling and analyses. 
Both values are qualified as suspect by the laboratory. TCP 
was detected in samples collected from MW-16A in all three 
sampling events. These values, however, are all qualified 
by the laboratory. Concentrations were 0.105 mg/l for 
Round 1, 0.006 mg/l for Round 2, and 0.092 mg/l for Round 3. 
PCP was detected in groundwater samples collected from 
MW-16A during Round 1 (0.052 mg/l) and Round 3 (0.064 mg/1) 
only. PCP was not detected in the Round 2 sample . 

The groundwater sample collected from deep well MW-6B during 
Round 1 contained TCP at 0.010 mg/l (only two times the 
method detection limit). MW-6B was analyzed a second time 
by Method 8040, twic~ by Method 8270, and for Appendix IX 
constituents; neither PCP nor TCP was detected in any of 
these tests. This discrepancy is believed to be the result 
of prolonged groundwater turbidity after well development. 
PCP was not detected in this well during either round of 
sampling. It is believed that the detected TCP may have 
been detected in the colloidal material. PCP or TCP was not 
identified in the deep monitoring zone near MW-6B. 

Analysis of groundwater samples collected from shallow wells 
MW-6A and MW-6C verify the presence of PCP and TCP at the 
site. Detectable concentrations of both compounds were re­
ported in samples collected from both wells during all three 
sampling events, although, again, samples collected during 
the first sampling event had substantially higher levels 
than those collected during latter sampling events. Fur­
thermore, the 40 CFR Appendix IX analysis of MW-6C, which 
was conducted during the last sampling event, did not detect 
the presence of PCP or TCP. MW-6A showed irregular fluctua­
tions in concentrations of PCP and TCP. It is believed that 
these fluctuations are a result of particulates in ground­
water samples, and are not a true measure of soluble PCP and 
TCP in groundwater. 

There are no drinking water criteria for TCP, and the 
groundwater sampled does not represent a drinking water: 
source. For comparison, however, the second and third 
groundwater samples collected from MW-6C did not contain TCP 
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at concentrations greater than the proposed maximum contami­
nant level goals (MCLGs) for PCP in drinking water 
( o . 2 2 mg I 1 ) . 

The State of Washington Water Quality Standards (WAC 173-
201-047) has set the marine surface water toxic substance 
criteria for PCP at 0.0079 mg/l for chronic exposure and 
0.013 mg/l for acute exposure. For the three wells closest 
to the harbor (approximately 60 to 80 feet from the shore­
line) , one well did not have PCP values that exceed either 
criterion, one well reported PCP value during the first sam­
pling round that exceeded the chronic limit but was below 
both limits for the second round , and the third well ex­
ceeded both the chronic and acute limits during the first 
round but was below both for the second round of sampling . 
It is important to emphasize that these limits are for 
marine surface waters and do not apply to these groundwater 
monitoring well samples. The values that exceeded the 
marine criteria were both reported during the first round of 
sampling following well development. Tetrachlorophenol is 
not listed in the state regulations. It was detected in 
only one of the three wells nearest the -harbor, at a level 
below the published marine chronic lowest observed effect 
value of 0.440 mg/l. Again, this comparison of ground~ater 
to surface water criteria or published effects data is{ for 
illustrative purposes only to demonstrate that values of 
contaminants detected in groundwater at this site are at or 
below regulated levels in marine water. It is reasonable to 
assume that marine surface waters 60 to 80 feet away .Jould 
not exceed current water quality standards. 

PCP was detected in two of the four groundwater samples 
analyzed by Method 8270. The PCP concentration (6.9 mg/l) 
in a groundwater sample collected in the first round ~f sam­
pling from MW-6C is the same magnitude (14.3 ·mg/l) as ~he 
Method 8040 analysis of a sample collected during the ~ame 
sampling round. Analysis of a sample collected from MW-16A 
in the third round of sampling indicated a low level (:below 
the EPA quantitation limit) of PCP. Isomers of TCP were 
among the tentatively identified compounds detected in sam­
ples collected from MW-6C and MW-16A. (TCP is not on the 
target list for this method.) The levels are of similar 
magnitude as the Method 8040 values for these samples. 

The only other Method 8270 compounds identified in ground­
water samples were two of the possible PCP breakdown prod­
ucts, 2,4-dichlorophenol and 2,4,5-trichlorophenol detected 
in groundwater from MW-6C, and napthalene (a PAH compound) 
detected in groundwater collected from both MW-6C and MW-16C. 
All these values from Method 8270 analyses except the TCP 
and PCP at MW-6C, are below the health-based drinking water 
criteria; these criteria, however, are not applicable to 
this site because the groundwater is not potable. 
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Advection: 

Aerobic: 

Airlifting : 

Alkalinity : 

Alluvium : 

Anaerobic: 

Anions: 

Annular seal: 

Anthropogenic: 

Aquifer: 

Brackish: 

Cations: 

GLOSSARY 

The process by which solutes are 
transported by the bulk rnotioh of 
flowing groundwater. 

Description of a biological reaction 
that requires the presence of air or 
oxygen. 

A means of removing water from a 
well using compressed air. · 

The capacity of a water to accept 
protons (i.e., hydrogen ions) . 

Unconsolidated material (e.g. , 
gravel, sand, silt, and clay) depos­
ited by a river, stream, or other 
body of running water. 

Description of a biological reaction 
that occurs in the absence of air or 
oxygen. 

An ion having a negative charge; 
anions in a liquid subjected to 
electric potential co-llect at the 
positive pole or anode. 

A sanitary seal consisting of a rela­
tively impermeable material (e.g., 
bentonite and/or grout) that is placed 
in the annular space between a well 
casing and the borehole wall. 

Made or induced by man. 

A geologic formation, group of for­
mations, or part of a formation that 
is capable of yielding significant 
quantities of water to a well or 
spring. 

When used in reference to water, 
brackish indicates a salinity 
content less than seawater but more 
than water suitable for drinking. 

An ion having a positive charge; 
cations in a liquid subjected to 
electric potential collect at the 
negative pole or cathode. 
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Centralizer: 

Colloid: 

Detection limit : 

Detritus: 

Diurnal : 

Eductor pipe: 

Filter pack: 

Gas chromatography: 

Head space: 

Heave: 

Heterogeneous: 

A device used to center a well screen 
and casing in a borehole during in­
stallation and stabilization of filter 
pack and seal materials. 

Extremely small, insoluble particles 
(0.0001 to 1 micron in diameter) 
that will not settle out of a 
solution. 

The lowest concentration at which a 
chemical compound or element can be 
identified. 

Loose particles of rock or organic 
debris separated from the parent 
material by mechanical means such as 
abrasion or disintegration. 

On a daily basis. 

A pipe through which water is dis­
char~ed from a well during airlift 
pumping. 

A material generally consisting of 
clean, washed siliceous sand of uni­
form grain size distribution that is 
placed around a well screen to prevent 
smaller size formation material (e.g., 
fine sand, silt, and clay) from enter­
ing the well. 

The process in which a gaseous mix­
ture is passed through a column packed 
with absorbent material to identify 
and quantify the chemical constituents 
(generally volatile organic compounds). 

(1) The space filled with air above 
the static water level in a well. 
(2) The space filled with air above 
a sample material in a sample container. 

When formation materials (i.e., sand, 
silt) are forced up into temporary 
drill casing or hollow-stem. auger 
during drilling by hydrostatic pres­
sure encountered below the water 
table. 

Nonuniform in structure and 
composition. 
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Hydraulic 
conductivity: 

Hydraulic gradient: 

Hydraulic head: 

Hydrographs: 

Isomer: 

Lithosphere: 

Microbial : 

Monitoring well: 

Partitioning 
coefficient: 

Peristaltic pump: 

Pleistocene: 

Practical 
quantitation limit: 

The rate at which water will move 
through a porous medium under a unit 
hydraulic gradient. 

The rate of change of hydraulic head 
per unit distance. 

Potential energy of a water mass due 
to elevation, pressure, or velocity. 

A graph showing stage, flow, velocity , 
or other properties of water with 
respect to time. 

(1) One or two or more molecules 
having the same number and kind of 
atoms and· hence the same molecular 
weight, but differing in respect to 
the arrangement or configuration of 
the atoms. (2) Nuclides hav.ing the 
same atomic and mass numbers,' but 
existing in different energy states. 

The outer, rigid part of the earth's 
crust. 

Refers to the activity and ef:,fects 
of microorganisms. 

A well used to collect groundwater 
samples and hydrologic data such as 
groundwater elevations. 

The ratio of a chemical's concentra­
tion in the octanol phase to its 
concentration in the aqueous ;phase 
of a two-phase octanol/water isystem. 

A type of suction pump. 

An epoch of the Quarternary period, 
which occurred approximately 
10,000 to 2 million years before 
present. 

The lowest concentration of a chemi­
cal compound or element at which 
acceptable precision and accuracy 
can be reliably maintained b~ an 
analytical laboratory. 
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Purge water: 

Qualitative: 

Quantitative : 

Recharge: 

Saline : 

Shelby tube : 

Slug test : 

Split-spoon : 

Static groundwater 
level: 

Stratified: 

Transducer: 

Groundwater removed from a monitoring 
well before a groundwater sample is 
collected. Purging removes stagnant 
water from the well and allows col­
lection of more representative ground­
water sample. 

Refers to the identification of 
individual chemical compounds and 
elements in an environmental sample. 

Refers to the determination of a 
concentration or percentage of a 
known chemical compound or element 
in an environmental sample. 

The addition of water to the ground­
water system by natural or artificial 
processes. 

Any solution of sodium chloride and 
water, usually containing other salts. 

A thin-walled steel tube used to 
collect relatively undisturbed soil 
samples. 

A hydrologic test performed in a 
well to measure the hydraulic conduc­
tivity of the geologic materials 
surrounding the well screen. 

A steel, cylindrical soil-sampling 
device, which splits in half to reveal 
the sample material. The split-spoon 
sampler is usually used with a drill 
rig and is driven through subsurface 
geologic strata to collect soil sam­
ples. 

The level of water in a well that is 
not being affected by artificial 
withdrawal {e.g., pumping) or . re~ 
charge of groundwater. 

Refers to beds or layers in sedimen­
tary deposits formed during deposi­
tion. 

A measurement device that converts 
an input signal to an output signal. 
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Turbidity: 

Pressure transducers are commonly 
used to measure water levels in 
wells. 

The presence of nondissolved 
suspended solids in a solution. 
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1 INTRODUCTION 

In June 1988 Daishowa America Co., Ltd. (Daishowa) , pur­
chased outright and obtained the lease rights to approxi­
mately 50 acres of land along the Port Angeles Harbor 
shoreline. Formerly owned by the Merrill & Ring Lumber 
Company (M&R), the site is an artificially filled parcel 
situated along Ediz Hook and the shoreline of Port Angeles 
Harbor in Sections 4 and 5 of Township 30N, Range 6W of the 
Willamette Meridian. The property is bounded by Daishowa ' s 
Port Angeles Mill on the northwest, Marine Drive to the 
south and west, and the Port Angeles Marina on the south­
eas t. All property is within the City of Port Angeles in 
Clallam County, Washington (see Figure 1-1). Approximately 
20 acres of the parcel is owned by Daishowa while the re­
mainder consists of leased land owned by the Port of Port 
Angeles. Daishowa intends to use this property for expan­
sion of its Port Angeles paper mill operations . 

Prior to the sale M&R (the seller) conducted an environ­
mental assessment of the property to determine the potenti al 
of contamination caused by past practices. This property 
transfer environmental assessment (Hart Crowser, 198B) de­
termined that wood preservatives including pentachlorophenol 
(PCP) had contaminated soils and possibly groundwater in the 
northeast corner of the property, at the site of the old 
planer mill. The source of PCP is attributed to drippage 
and spillage associated with application of the PCP to wood. 
The property transfer assessment did not define the extent 
and magnitude of PCP contamination. Neither did the assess­
ment determine certain site-specific characteristics (geol­
ogy, hydrogeology, etc.) that could be used to further 
characterize the extent of contamination and its potential 
consequences. In order to evaluate the nature, extent, and 
consequences of contamination in conjunction with site char­
acteristics , a more detailed environmental investigation of 
the portion of the property near the old planer mill was 
necessary . 

1.1 BACKGROUND INFORMATION 

In May 1988 , Hart Crowser (HC) performed a property transfer 
assessment (Hart Crowser, 1988) of the M&R Lumber Company 
Port Angeles property. The assessment included a paperwork 
and interview information-gathering effort and a subsurface 
boring and groundwater monitoring program. As a result of 
the findings of this assessment, Hart Crowser performed addi­
tional work, also in May 1988, that included further evalua­
tion of potential contamination in the vicinity of the old 
and new planer mills. The areas of concern around the old 
planer mi ll, included an abandoned sawmill,, the greert chain 
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lumber conveyor, a spraybooth, and a dip tank where wood 
products were treated for sapstain control with 
Permatox 180, a product containing PCP. Today the old 
planer mill area is used to store logs. The new planer mill 
area was also further evaluated for potential soil con­
tamination resulting from the use of PCP and a carbarnate 
chemical called NPl. These wood treatment chemicals were 
applied to the lumber within a spray room equipped with a 
recirculating distribution system. 

Hart Crowser concluded that contamination at the new planer 
mill was confined to the ground surface and posed no t·hreat 
to groundwater. They also concluded that PCP-related contami ­
nation existed in soils and groundwater near the old planer 
mill. Upon disclosure of these results to Daishowa, Daishowa 
irrunediately notified the Washington State Department of 
Ecology (Ecology) requesting a review of the assessment re­
sults and guidance with regards to appropriate procedures 
that Daishowa must follow to ensure protection of human 
health and the environment. Ecology requested that Daishowa 
further investigate the site in order to substantiate Hart 
Crowser's findings. In response to this request, Daishowa 
contracted with CH2M HILL to determine the nature and extent 
of contamination, compare contamination to published guid­
ance and regulations, and, if necessary, develop remedial 
action alternatives._ Daishowa gave CH2M HILL two assign­
ments in this effort. 

1. Determine the nature and extent of PCP contamination in 
the vicinity of the old planer mill resulting from PCP 
spillage. If necessary, based upon comparison to re­
quirements, identify remedial alternatives that could 
be used to control, manage, or otherwise correct the 
situation. 

2. Conduct a review of the Hart Crowser preliminary eval­
uation in order to verify that available site informa­
tion and records for the 50-acre parcel have been 
examined. Collect a limited number of soil and ground­
water samples that would corroborate or deny Hart 
Crowser's findings. 

1.2 SPECIAL PROJECT CONSIDERATIONS 

The purpose of this focused site investigation is to deter­
mine the nature and extent of PCP contamination in the soils 
and the groundwater at the old planer mill. It is also the 
purpose of this study to identify potential remedial action 
alternatives to manage or otherwise correct the PCP contami­
nation in this area if there is contamination that requires 
remedial action. 
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Because of mill construction activities scheduled to occur 
in the near future on site, CH2M HILL concentrated its first 
efforts in the planned construction area. This included the 
area in the vicinity of HC monitoring Wells MW-8, MW-6A, and 
MW-16A. Field efforts were then intensified throughout the 
area with fast analytical turnaround on results in order to 
define potential contamination. This intensified effort was 
undertaken to provide for worker safety and verify that pro­
posed construction activities would not aggravate any environ­
mental contamination present in that area. Potential site 
corrective measures would be identified during this inves­
tigation so that future mill construction could be initiated 
without undue risk to workers or unnecessary spread of any 
contamination. 

1.3 ORGANIZATION OF THIS REPORT 

This report surrunarizes activities performed by CH2M HILL in 
the investigation of the M&R property in the vicinity of the 
old planer mill. Section 2 describes in greater detail the 
focused site investigation area, its environment and use, 
and summarizes the pertinent conclusions of the Hart Crowser 
preliminary site assessment. Section 3 describes the site 
investigation methods, including the field methods and the 
analytical and QA/QC programs. Results from the site char­
acterization and laboratory analyses are presented in Sec­
tion 4. Section 5 presents the current regulatory criteria 
and guidance and compares the findings of this focused site 
investigation to those published levels. Finally, Section 6 
sununarizes major findings of this study and discusses re­
medial action alternatives for the focused site investigation 
area. 

Results of the verification review of the Hart Crowser pre­
liminary evaluation are presented in a technical memorandum 
attached as an addendum to this report. 
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2 SITE DESCRIPTION 

2.1 LOCATION: FOCUSED SITE INVESTIGATION AREA 

The former Merrill and Ring, Inc., property consists of 
approximately 50 acres of land located 1 mile northwest of 
Port Angeles along Marine Drive between the Port Angeles 
marina and the base of Ediz Hook (see Figure 1-1). It is 
bordered by Marine Drive on the south and Port Angeles 
Harbor on the north. Major historical structures present on 
the former M&R property included a sawmill, green chain, ma­
chine shop, lumber and log storage, length sorter, hog fuel 
boiler, dry kiln, lumber planing mill, sap stain control 
treatment operation, alder chipper and chip storage, dry 
shed, and truck maintenance shop. Many of these structures 
are no longer present. 

The Focused Site Inv.estigation area consists of approxi­
mately 2 acres and is located at the northeast corner of the 
M&R site. It is bounded by the green chain on the west, 
machine shop on the north, Port Angeles Harbor on the east, 
and a log storage yard on the south. The area includes 
approximately 600 feet of shoreline. The shoreline consists 
of a bulkhead constructed from treated timbers. There are 
three piers along this 600-foot shoreline, all constructed 
of treated timbers and approximately 200 feet in length. 
Figure 2-1 presents the layout of the Focused Site Investi-

• l gation area. · 

The area west of the shoreline contains miscellaneous debris 
from log and lumber storage situated on filled material. 
The green chain is located approximately 500 feet from the 
shoreline. It runs north to south and is approximately 
200 feet in length. Appendix B provides several photographs 
of the focused site investigation area. 

2.2 ENVIRONMENTAL SETTING 

2.2.l CLIMATE 

Port Angeles is characterized by a cool maritime climate. 
Temperatures are moderated by the Strait of Juan de Fuca, 
and precipitation varies greatly over the region because of 
the effects of the Olympic Mountains. Port Angeles is near 
the western edge of an area referred to as the "rain shadow" 
of the Olympic Mountains. The climate of the Port Angeles 
area is mostly a marine type with cool summers, mild and 
cloudy winters, moist air and a small daily variance in.tem­
perature. January is generally the coldest month and July 
the warmest. The mean daily winter temperature is 43°F with 
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nighttime temperatures around 30°F. Afternoon average tem­
peratures in the warmest sununer months range from 65°F to 
70°F. 

The prevailing wind direction is from the west. Summer 
winds range up to B to 13 mph, while winter winds range up 
to 7 to 10 mph. On most summer afternoons a moderate to 
strong westerly breeze can be expected. Winds from the 
south and east occur more frequently during the winter. 

The average annual precipitation, measured between 1931 
and 1960, is 24.61 inches. The rainy season begins in Octo­
ber, reaching a peak in winter, then gradually decreasing in 
the spring.· The dry season begins in late spring and reaches 
a peak in midsununer as marine air moves inland becoming 
warmer and drier. The rainy season averages 19.52 inches of 
precipitation while the dry season averages 5.09 inches. In 
lower elevations, snow rarely reaches an excess of 6 inches 
in depth. In the mountains, elevations above 5,000 feet, 
snow can be expected by the end of October, accumulating 
rapidly after mid-November (U.S. Department of Commerce, 
Annual Weather Summary for Port Angeles, Washington). 

2.2.2 GEOLOGY AND TOPOGRAPHY 

Geologic conditions ~n the Port Angeles area consist of 
Pleistocene glacial drift overlying folded mudstone, silt­
stone, and sandstone of the Twin River Formation (Tabor and 
Cady, 1978). The glacial sediments mantle the uplands in 
and around Port Angeles and are composed of stratified clay , 
silt, sand, and gravel. Alluvium consisting predominantly 
of sand and gravel is present in the numerous stream and 
river valleys that are incised into the glacial drift. The 
near-shore areas in the Port Angeles area are characterized 
by steep bluffs (150 to 200 feet) that have been formed by 
wave erosion; these expose underlyin g glacial drift materi­
als. Beach deposits, generally consisting of silt, sand, 
and gravel, are present between the bluffs and shoreline a nd 
overlie the glacial drift that extends out under Port 
Angeles Harbor and the Strait of Juan de Fuca. Many of the 
near-shore areas in Port Angeles, including the Daishowa 
property, have been modified by the placement of fill 
materials. 

Groundwater is present within the more permeable strata of 
the glacial drift and generally flows northward toward Port 
Angeles Harbor and the Strait of Juan de Fuca. Approaching 
the shoreline, groundwater levels are influenced by tidal 
fluctuations and groundwater becomes increasingly brackish 
because of seawater intrusion. 
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2.2.3 SURFACE WATER 

The former M&R property is bounded by Port Angeles Harbor to 
the northeast which is a protected embayment of the Strait 
of Juan de Fuca. The strait of Juan de Fuca is the princi­
pal connection between the Pacific Ocean and the interior 
waters of British Columbia and Washington state including 
the Strait of Georgia and Puget Sound. Port Angeles Harbor 
is bordered on the south by the City of Port Angeles and on 
the north by Ediz Hook, a 3-mile-long spit that extends 
northeasterly from the· Daishowa Mill into the Strait of Juan 
de Fuca. 

Surface water runoff in the Port Angeles area is carried by 
numerous streams and rivers that flow northward from the 
Olympic Mountains and adjacent foothills to Port Angeles 
Harbor and the Strait of Juan de Fuca. Most of these 
streams and rivers are incised deeply into the uplands, 
forming steep-sided ravines. Tumwater Creek discharges into 
Port Angeles Harbor approximately 1 mile southeast of the 
Daishowa property; it is the closest stream to the site. 
Valley, Peabody, Whit, and Enurs Creeks. discharge into Port 
Angeles harbor east of Tumwater Creek. The Elwah River dis­
charges into the Strait of Juan de Fuca approximately 
4 miles west of the Daishowa property. 

A .log storage pond (the lagoon), covering an area of 
23 acres, is located about 300 feet west of the former M&R 
property (see Figure 2-1). This area is influenced by tides 
and, therefore, water levels fluctuate. The lagoon was pre­
viously used by industries located in the area to store 
logs. Currently the City of Port Angeles uses the lagoon to 
store boat ramps and floats during the winter months (Paul 
Hopkins and Dan Hansen, Daishowa'- pers. comm.; December, 
1988). 

2.2.4 BIOTA AND ECONOMIC INFORMATION 

Port Angeles Harbor has both conunercial and natural resource 
values. Finfish including salmonids and marine fish can be 
found in Port Angeles Harbor near the Daishowa property. 
Salmon resources conunon to this area include chinook (king) , 
coho, chum, and pink salmon. The Port Angeles area hosts 
one of the most concentrated salmon sport fisheries in 
Washington waters. 

Marine fish common to Port Angeles Harbor include groundf ish 
such as Pacific cod, rockfish, and rock sole. These fish 
are harvested commercially and are fished for recreation all 
year. Waters inland of Ediz Hook are classified by the 
Washington State Department of Fisheries (WDF) as a major 
resource/fishery area for groundfish (WDF, 1983) . 
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Shellfish resources found in the Port Angeles Harbor include 
Dungeness crab, hardshell clams (in subtidal areas), and 
spot shrimp {WDF, 1983) . 

From a conunercial standpoint, the harbor is important to the 
economic stability of the Port Angeles area. The major 
source of revenue for the port is raw and finished wood 
products such as timbe·r and wood chips, which are loaded on 
vessels and shipped to other Pacific Rim nations. This in­
dustry brings to the Port of Port Angeles more than $3 mil­
lion in revenue per year (William Oliver, Port of Port 
Angeles, pers. conun.; December, 1988). The harbor is also 
the home port for a lucrative sport and conunercial fishing 
industry, which provides substantial revenues to the local 
Port Angeles economy. 

2.3 HISTORICAL LAND USE 

Existing records or Port sources indicate that the area re­
ferred to as the former M&R property is composed of two 
sections with separate mailing addresses: 1608 Marine Drive 
and 1313 Marine Drive. By 1972, M&R had leased or bought 
both sections. Prior to 1972 the two sections were devel­
oped separately and were occupied by different commercial 
entities. 

Situated between 1608 Marine Drive and 1313 Marine Drive is 
another parcel of land (approximately 4 acres), which ex­
tends from Marine Drive to the harbor. The address of this 
parcel is 1417 Marine Drive (William Oliver, Port of Port 
Angeles, pers. comm.; August, 1988). The locations of all 
three properties are pre~ented in Figure 2-2. The last par­
cel is owned by the Port of Port Angeles and is currently 
leased to Levaque Co., which produces cedar shingles. From 
1959 until the present, this parcel has b~en leased by sev­
eral shake companies. 

A chronology of businesses operating on these parcels since 
1912 as indicated in current records is included in Ta-
ble 2-1. Land use information about this property preceding 
1912 could not be found. In order to present the historical 
land use information of the former M&R site in as clear a 
manner ~s possible, the historical land use of each parcel 
_is discussed separately in the following section.s. 
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Table 2-1 
BUSINESSES LOCATED ON THE FORMER M&R PROPERTY 

Address 

1608 Marine Drive 

1417 Marine Drive 

1313 Marine Drive 

1608 MARINE DRIVE 

Name of Business 

Puget Sound Mill & Timber Co. 
Charles Nelson Mill 
Washington Cafeteria 
Western Lwnber Co./ 
M&R Western Lumber Co. 
Hansen's Boat Yard 
Nelson Shipyard 
P. A. Hardwood 
Daishowa America Co., Ltd. 

Peninsula Shingle 
Angeles Shake & Shingle 
Levaque Co. 

Fibreboard 
M&R Lumber Co. 
Daishowa America Co., Ltd. 

Approximate Years 
of Operation 

1912 - 1914 
1914 - late 1920s 
1941 - 1948 

1955 - 1988 
1959 - 1960 
1962 - 1967 
mid-1960s - 1977 
1988 - present 

1959 - 1964 
1965 - 1972 
1973 - present 

1919 - 1972 
1972 - 1988 
1988 - present 

This parcel of land includes approximately 25 acres and is 
built on tideland that was filled over several years (Wil­
liam Oliver, Port of Port Angeles, pers. conun.: December, 
1988). The first reported commercial development of this 
parcel occurred in 1912. The Puget Sound Mill & Lumber Com­
pany or Earles Mill was built on land that Michael Earles 
purchased from Charles Nelson, the first reported land owner . 
The owner operated a sawmill, a shingle mill, and a planing 
mill on the property in addition to providing log storage 
and drying kilns. The site also contained a power supply 
(boiler and engine room) and a shipping dock. In 1914, the 
mill was renamed the Charles Nelson Mill. It is assumed 
that the change in name was the result of land ownership 
reverting to Charles Nelson. The Charles Nelson Mill was in 
operation until the late 1920s. During the 1930s the site 
was not used, and it is believed the inactivity was caused 
by the Depression. By the mid 1940s, mill buildings were in 
disrepair and the site was condemned by the Port Angeles · 
Fire Department. Shortly after the site was condemned, the 
P. G. Piedmont Co., a demolition firm, was hired to demolish 
the mill's dilapidated wood structures using a controlled 
fire. The fire was reportedly fueled by gasoline, crude 
oil, tar paper, and old tires (Port Angeles Library file, 
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Chronicle, January 2, 1985, and an unnamed and undated . Port 
Angeles area newspaper article from the mid 1940s). 

Between late 1944 and early 1945, the Port of Port Angeles 
purchased the land from Charles Nelson (William Oli v:er ,. Port 
of Port Angeles, pers. comm.; August, 1988). Land use from 
the mid-1940s to 1955 is not well documented. It is be­
lieved that the land was vacant and at times was used for 
log storage (William Oliver, Port of Port Angeles, pers. 
comm.; December, 1988). 

In 1955, the Western Lumber Co. opened a re-manufacturing 
mill on the site that milled rough-cut lumber. From the 
mid-1960s to the mid-1970s, P. A. Hardwood was also located 
on this site. P. A. Hardwood was an alder and hardwood 
sawmill cutting rough lumber from logs. P. A. Hardwood also 
operated a dry kiln. (Paul Hopkins, Daishowa, pers. comm.; 
December, 1988). In 1977 M&R acquired the lease for this 
parcel of land. 

By 1962, Western Lumber changed its name to Merrill & Ring 
Western Lumber Company. This name remains today. M&R pro­
duced wood chips used for paper production and re­
manufactured lumber. It was stated that one year's chip 
supply produced by M&R provided enough chips to meet the 
needs of the Crown Zellerbach paper mill for one month (Port 
Angeles Library File; anonymous newspaper article, March 7, 
1962). By 1984, operations at M&R had been scaled down and 
only the chip mill was operating (Port Angeles Library File, 
Port Angeles Daily News, September 18, 1984). In Febru-
ary 1988, the Port of Port Angeles leased the land to 
Daishowa America Co., Ltd. 

During the period from 1941 to 1967, other small businesses 
supporting mill operations were identified including a cafe­
teria and log-sort yard on this parcel. No additional in­
formation on their operation was obtained (Polk Guides 
1940-1988). 

1313 MARINE DRIVE 

This parcel lies to the southeast of 1608 Marine Drive and 
is roughly 20 acres in size. This area was also formed by 
artificial filling to the harbor area (see Figure 2-2). 
Coll).mercial development of . this parcel began in 1919 when 
Fibreboard Paper Products Corporation (Fibreboard) opened a 
plant at this site. The plant produced boxboard, sulphite 
pulp, and wood chips. Feeds tocks used to manufact~re the·se 
products included aqueous ammonia, alum, resin, fu~l oil, 
and sulphur (Testimony of Vern Basom, manager of Fibreboard, 
to Washington Pollution Control Commission; June; 195:9). 
Fibreboard operated onsite until 1971 when the property. WaS' 
sold to M&R. In 1971 M&R removed many of the structures and 

2-10 

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

 
FSPOPA  048486



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

built a new planer mill on the site. The old planer mill 
continued to treat wood until 1971, when a fire severely 
damaged the mill building. The new planer mill included a 
spray booth which treated finished lumber with Permatox 180 
and later, NP-1. In 1988, M&R sold this parcel of land to 
Daishowa. 

2.4 PREVIOUS ENVIRONMENTAL STUDIES 

Hart Crowser performed an environmental property transfer 
assessment in 1988. Other environment-related information 
specific to this property is available and includes inspec­
tion reports conducted by the Washington Pollution Control 
Commission (WPCC), and its successor, the Washington Depart­
ment of Ecology . 

By the late 1940s, the WPCC observed that Port Angeles Har­
bor's water quality was degraded; WPCC attributed the pollu­
tion to sulphite waste liquor discharged by pulp mills 
operating in the Port Angeles area (WPCC, April 17, 1946). 
WPCC issued a wastewater discharge permit to Fibreboard in 
1956 and reissued it in 1961. The only known reference to 
wastes produced specifically by M&R was located in WPCC 
files. These files refer to M&R wood waste that was dis­
posed as solid waste or used as hog fuel (WPCC Inspection 
Report, 1964). 

By 1972, sanitary sewage from the M&R office building on the 
site was connected to the municipal sewage system. Sanitary 
lines in the new planer mill area were connected later. 
Before the connection with the city sewer system, all sewage 
was treated in septic tanks (Ecology Archives, 1972). 

In 1974, M&R applied for a National Pollutant Discharge 
Elimination System (NPDES) permit for four outfalls. The 
location of each outfall is presented in Figure 2-3. Dis­
charges 001, 003, and 004 were noncontact cooling water and 
discharge 002 was surface water drainage from the site. 
Some city storm runoff is also collected and discharged from 
these outfalls. The NPDES permit (NOWA-0037942) was issued 
in 1975 and renewed in 1985 without any history of viola­
tions (Ecology, NPDES Files). 

In a February B, 1983 Ecology inspection report, it was 
stated that the spray booth in the new planer mill was a 
totally enclosed system with overspray and drippings re­
cycled into a containment tank. Sludge from the bottom of 
the tank was disposed of as solid waste. 

Until 1988 and the sale of the M&R property, no other 
records were found that documented site activities or en­
vironmental characteristics. The property transfer environ-
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mental assessment of the M&R property conducted by Hart 
Crowser in May, 1988 was performed to evaluate the potential 
for contamination from past site activities. Results of the 
preliminary investigation indicated that groundwater and 
soils in the vicinity of the old planer mill were contami­
nated with PCP. Figure 2-4 shows the approximate location 
of contamination as postulated by Hart Crowser. 

As part of the same property transfer assessment, 17 ground­
water monitoring wells were installed throughout the site. 
Eight of these wells are located in the area of suspected 
PCP contamination (Figure 2-4 and Figure 2-5). The remain­
ing nine wells were located throughout the rest of the par­
cel. Each well was screened approximately 5 to 15 feet 
below ground surface. Reference point elevations for water 
level measurements were not established for each monitoring 
well; therefore, hydraulic gradient and groundwater flow 
direction at the site were not estimated. 

Groundwater samples were obtained from existing wells at the 
site of suspected groundwater contamination. These were 
analyzed for PCP and TCP using a modified Method 8150 tech­
nique. [It should be noted that Method 8150 is not the EPA 
recommended test method in the Code of Federal Regulations 
(40 CFR Part 261) to analyze for PCP.] Analyses of ground­
water in three wells_ (MW-GA, MW-16A, and MW-22) indicated 
detectable levels of PCP. The highest PCP concentration 
(5.7 mg/l) was reported at MW-6A. This value, however, was 
reported from a groundwater sample containing a significant 
amount of suspended sediments (Prel. Assessment, page 43, 
Hart Crowser; June, 1988). The PCP concentration at MW-16A 
was 0.59 mg/l; at MW-22, PCP was measured at the reported 
laboratory detection limit of 0.01 mg/l. 

Soil samples were obtained from the ground surface and from 
various depths in the boreholes drilled at the site. PCP 
soil contamination in subsurface soils was reported at a 
number of borehole locations (B-15, B-16, B-17, B-18, B-21). 
The highest concentration (34 mg/kg) was reported at B-16 in 
soils found approximately 10 to 11.5 feet below the ground 
surface. Other PCP concentrations in subsurface soils 
ranged from <0.05 mg/kg to 11.0 mg/kg; TCP concentrations 
were reported from <0.05 mg/kg to 4.5 mg/kg. 

PCP reported in surface soils ranged from <0.05 mg/kg to 
0.67 mg/kg. TCP ranged from .09 mg/kg to 0.62 mg/kg. Soils 
in the vicinity of the former planer mill were analyzed for 
dioxins. The results indicated that there was no signifi­
cant evidence of soil contamination from dioxins (Triangle 
Labs., Proj. No. 12456R submitted to Hart Crowser, 1988). 

The property transfer environmental assessment reported in­
consistent levels of PCP in soil and groundwater at five 

2-12 

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

 
FSPOPA  048488



Strait of Juan De Fuca 

0 500 

SCALE IN FEET 
~ NORTH 

2-13 

·--'"'·- .. ~·------,.--

. ~ -

~ ' .... 
.-_.--..;·- -

~ D ··-· I . :·· . : . -

FIGURE2-3 

Location of NPDES Perr.i!tied Outfaii 
from Fonner Pl. & R Prope!1!t  

 
FSPOPA  048489



I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 

---------------------~---------------~~-------------------------. 

. \ 
\} 

' ~, ·-· 

··•· .· ..... .... ~ 
· .. 

. .. .. 
: : ... -·-· 

.... •• '' 
MW-19 '-..,..· , A -· .. . 

-22 

'°'"·.:-.\ 
...... \,,,~ ,: . ... 

.. ' 

·, 
' 

: I 

'/ 

:· I 

\_ 

·,; \ ,. .... ' ~ 

.... •#, t 

' .. 
\ . :, 
'.:\ ..... 

~ .·.~ .... ·. · .. ~~-
:)' ..... :,:· . 

,•, I . · ',,,.: :: .. 
.. / \ I . 

. I 
· .• _.>': 

, : 

2-15 

., 
.... ~· ,_ .. 

·
1
· MW-SA. ,., ,···· 

.: A .·:> 
~ ·-~ ,. . 

0 

FIGURE2·4 

··· ·· ' MW-12 
, I - 6 

I I ..._ I 
, I 

" 

Scale In Feet 

500 

Approximated PCP Contamination Area 
as Proposed by Hart Crowser, June 1988 

 
 

FSPOPA  048490



-~; 

MW-18 
6 

,· 
... •>·:.;,_ :ir." ••. 

MW-21 ·. . 
6 ! ' 

MW·15 
A 

, MW-16A 
.' '. A 

~ · MW-SA-~. 
. ~~ ..... 

A 

2-16 

MW-19 "· 
A 

MW-22 
A 

' 

; i 
I 

Scale in Feet 

FIGURE 2-
5 Wells in 

Hart Crodsi: Investigation Foe use 

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

 
FSPOPA  048491



I 

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

locations. PCP was detected in soil samples from Bore­
holes B-15, B-17, B-18, and B-21, while it was not detected 
in groundwater at the same locations or adjacent to them. 
At B-22, PCP was detected in groundwater but was not 
detected in the soil. The assessment did not explain or 
interpret these inconsistencies. 

A limited investigation of the marine environment (four sedi­
ments samples and four water samples) was conducted along 
the shoreline between the piers north of the suspected PCP 
contamination area. PCP in marine sediment samples ranged 
from 0 . 08 mg/kg to 0.3 mg/kg for sample numbers oss-2 and 
oss-1, respectively. The results for oss-1 were questioned 
by Hart Crowser because a duplicate analysis reported an 
inconsistent result. No PCP contamination was detected in 
marine water samples collected from Port Angeles Harbor. 

In summary, the findings of the Hart Crowser site invest i ­
gation indicated that soil and groundwater near the old 
planer building was contaminated with PCP. The area of con­
tamination was tentatively identified as approximately 150 
to 250 feet wide extending from the old planer mill toward, 
but not as far as, Port Angeles Harbor (see Figure 2-4). 

PCP contamination was also detected in surface soil samples 
collected west of the new planer mill. However, the con­
tamination near the new planer mill was reported to be 
"isolated to a small area that is located between the new 
planer building and the adjacent asphalt road. Based on the 
available information the contamination appears to be sur­
ficial and does not appear to be migratory in the ground­
water. n (Prel. Env. Assessment, page 45; Hart Crowser; 
June , 19 8 B • ) 
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3 SITE INVESTIGATION METHODS 

Section 3 provides information about the field and analyti­
cal procedures employed during the focused site 
investigation. 

3.1 FIELD METHODOLOGY 

Investigation field work was conducted at the former M&R 
site from August 1988 through November 1988. Detailed de­
scriptions of the field methods used during the focused site 
investigation are presented in the Sampling and Analysis 
Plan (SAP) (CH2M HILL, August 1988) . The SAP is provided as 
Appendix A. 

3.1.1 REDEVELOPMENT AND SAMPLING OF EXISTING WELLS 

Redevelopment of the monitoring wells previously installed 
at the site by Hart Crowser was necessary because the ground­
water produced by the wells contained excessive amounts of 
formation sand and silt. On August 3, 1988, CH2M HILL per­
sonnel visited the site and determined that existing wells 
contained approximately 6 inches of fine grain sediment and 
organic material at ~he bottom of the well screens. The 
wells also produced.additio~al entrained solid mater\al as 
water was removed with a bailer. · , 

On August 16, 1988, CH2M HILL began to redevelop the exist­
ing wells. Redevelopment was conducted by airliftinq and 
surging the wells to remove .fine-grained sediment frdm the 
filter pack and formation surrounding the well screens. 

The air compressor used during airlifting was outfitted with 
an in-line water and oil filter to prevent contaminants from 
being introduced into the wells by the airlifting process. 
Air was delivered from the compressor to the wells via new, 
flexible polyethylene pipe. 

Airlifting was used to redevelop the HC monitoring we.lls. 
Initially redevelopment was conducted using a 1-inch~ 
diameter air line inserted into the sump at the bottom of 
the well. Compressed air was directed to the bottom of the 
well through the air line, thereby lifting water up the well 
casing to the ground surface where it was collected. ' This 
method was found to be ineffective as the quantity of fine 
grain material pulled into the well did not decrease ·~ith 
time. The airlift technique was then modified so that com­
pressed air was directed through a 1/2-inch-diameter air 
line into the bottom of a !-inch-diameter eductor pipe ex­
tending to the bottom of the well. This second methQd lim­
ited water with entrained air to the inside of the eductor 
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pumped into a 5,000-gallon holding tank. The sediment and 
plastic drum liners were composited and placed into several 
drums for disposal by Daishowa. Sediment and water were 
tested for PCP and TCP content before disposal. 

The redevelopment of existing wells was generally unsuccess­
ful in reducing the quantity of formation sand and silt pro­
duced by the wells. Although production of sand decreased 
during airlift pumping, sand production increased to its 
original levels when the well was surged. At most locations 
the production of formation sand and silt did not decrease 
over time. Typical wells (e.g., MW-6A and MW-8) produced 
1/2 to 1 inch of sediment in a 5-gallon bucket as the bucket 
was filled. The production of sand and silt is attributed 
to the large slot size (0.020 inch) of the well screens and 
the coarse sand used as a filter pack. 

3.1.2 DRILLING ANO MONITORING WELL INSTALLATION 

Drilling and well installation were performed by Pacific 
Testing Laboratories, Inc., under subcontract to CH2M HILL. 
A total of 10 additional groundwater monitoring wells were 
installed and two soil borings drilled at the site by 
CH2M HILL and Pacific Testing Laboratories. From August 29 , 
1988, through September 22, 1988, nine wells were installed 
and the two soil borings were drilled. On October 6 and 
October 7, 1988, a tenth well was drilled and installed. 
Figure 3-2 presents the location of the 10 monitoring wells 
and 2 soil borings drilled by CH2M HILL and the 17 monitor­
ing wells installed by HC. 

Drilling was conducted using 6-inch inside-diameter (ID) 
hollow-stem auger advanced by a truck-mounted drill rig. 
Soil samples were obtained during drilling with split-spoon 
and Shelby tube samplers. The monitoring wells were drilled 
and screened at two general depth intervals. Five deep 
wells were drilled to a total depth of 53 feet with well 
screens positioned from approximately 40 to 50 feet below 
ground surface. Five shallow wells were drilled to an ap­
proximate total depth of 18 feet with well screens posi­
tioned spanning 5 to 15 feet below ground surface. The 
geologic and well construction logs for the 10 monitoring 
wells installed by CH2M HILL are included in Appendix C. 
Table 3-2 summarizes well construction details for these 
10 wells and nine wells installed by HC in the focused .site 
investigation area. 

To prevent cross contamination of soil and water sampl·es 
obtained during this investigation, the drill rig and d'own­
hole equipment were thoroughly steam-cleaned prior to 
drilling at each soil boring or monitoring well location. 
Potentially contaminated soils generated during drilling 
were placed into lined DOT-approved, Type 17C, SS-gallon 
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.Table 3-2 

WELL CONSTRUCTION SUMMARY 

Filter Elevation 
Pack Screen at Top of 

Well Date Total Interval Inter val PVC Casigg 
Designation Firm Drilled Depth a a (ft bgs) (ft bgs) (feet) Comments 

MW-SA Hart Crowser 5/11/88 14.0 3.5-14.0 4.0-14.0 9 . 14 
MW-6A Hart Crowser 5/13/88 14.0 3.0-14.0 4.0-14 . 0 8.63 
MW-8 Hart Crowser 5/16/88 14.0 3.0-14.0 4.0-14.0 9.76 
MW-15 Hart Crowser 6/9/88 16.5 4.0-16~5 5.0-15.0 7.85 
MW-16A Hart Crowser 6/12/88 16.5 4.0-16.5 6.0-16.0 8.11 
MW-18 Hart Crowser 6/10/88 20.0 6 . 0-20.0 9.0-19.0 9.53 
MW-19 Hart Crowser 6/11/88 17.5 s. 0-17. 5 7.0-17.0 9.73 
MW-21 Hart Crowser 6/11/88 16.5 4 . 0-16.5 6.0-16.0 9.18 

w MW-22 Hart Crowser 6/12/88 15.0 2.5- 15.0 3.0-13.0 10.43 
I 

MW-68 CH2M HILL 8/30/88 55.5 36.8-53.0 40 . 0-50.0 8. 77 ...J 

MW-6C CH2M HILL 10/6/88 17.5 3.0-17.5 4.5-14.5 8.78 
MW-BB CH2M HILL 9/12/88 53.0 37 . 0-52.5 39 . 5-49.5 9.17 
MW-16B CH2M HILL 9/8/88 53.0 37.0-53.0 40.0-50.0 8.51 
MW-23 CH2M HILL 8/29/88 17.5 3.0-17.0 4.0-14.0 8 . 2 4 
MW-24A CH2M HILL 9/1/88 20.0 3.5-18.0 5.0-15.0 9.33 
MW-24B CH2M HILL 9/6/88 53.0 37.0-53.0 40.0-50.0 9.67 Cloth measuring tape, 

weight, and duct tape 
in filter pack . 

MW-25A CH2M HILL 9/15/88 17.0 3.0-17.0 4.0-14.0 9.01 
MW-25B CH2M HILL 9/14/88 53.0 37.0-53.0 4o.o-5o.o 8.55 Cloth measuring tape, 

weight, and duct tape 
in filter pack. 

MW-26 CH2M HILL 9/19/88 17.5 3.0-17.5 4.5-14.5 8.06 

a . 
ft bgs ~ feet below ground surface. 

bElevations referenced to Wilsey and Ham datum. 
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steel drums . The drums were labeled and sealed until they 
were tested for PCP and TCP. No soils or water contained in 
drums were qualified as dangerous wastes based on the analysis . 

Geologic conditions at the site presented some difficulties 
to drilling and well installation. "Heaving" sand migrated 
into the bottom of the hollow-stem auger during drilling in 
the uppermost 20 feet at the site. Maximum heaving was 
2 feet during drilling of MW-6C. To offset heaving condi­
tions, water was added to the inside of the hollow-stem 
augers. The hydrostatic pressure of the additional water 
inside the auger was successful in preventing major problems 
in drilling or completing the wells. 

Monitoring well materials were installed through the inside 
of the 6-inch ID hollow-stem auger after drilling the bore­
hole to the termination depth. Each well consists of a PVC 
sump, screen, and casing. A stainless steel centralizer was 
placed below the well screen to center the screen and casing 
assembly in the borehole. Well materials were steam-cleaned 
before installation. 

Well casing for all monitoring wells installed by CH2M HILL 
consists of Schedule 40 PVC pipe with flush joint threads. 
Well screen for all CH2M HILL wells is 10 feet long and con­
sists of Schedule 40 PVC with 0.010-inch factory-milled slots . 
A 3-foot-long Scheduie 40 PVC sump was installed below each 
screen. 

Filter pack material was installed adjacent to each well 
screen as the augers were withdrawn from the borehole. The 
filter pack extends to approximately 3 feet above the top of 
the screen. Filter pack materi~l consists of Monterey No. 16 
sand for wells MW-23, MW-24A, MW-24B, MW-16B, MW-6B, and MW-26. 
The filter pack material for wells MW-25A, MW-25B, MW-BB, 
and MW-6C is Colorado Silica Sand, Grade ~0-40. These two 
sand types are very similar in grain size gradation. The 
filter pack material was poured slowly into the well and 
allowed to settle around the screen. 'The depth to the top 
of the filter pack was measured regularly, during installa­
tion, with a weighted tape. 

An annular seal was installed above the filter pack in each 
borehole. For shallow wells, the seal is approximately 
2 feet thick and consists of 50 pounds of 1/2-inch-diameter 
bentonite pellets. For deep wells, the bentonite seal is 
approximately 5 feet thick and consists of 50 pounds of 
granular bentonite mixed with 17 gallons of water. The re­
mainder of the borehole annulus in each deep well is filled 
with a cement slurry containing 3 to 5 percent powdered 
bentonite by dry weight . 
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The uppermost 2 feet of each borehole annulus was filled 
with concrete . An 8-inch-diameter steel protective casing 
was installed to a depth of 2 feet within the concrete seal . 
The steel protective casing extends approximately 2 feet 
above the ground surface and is equipped with a steel lid 
secured with a combination padlock. The top of the 2-inch­
diameter casing is covered with a vented PVC slip cap. A 
3-foot-square concrete pad was constructed around each well . 
The steel casings were marked with the well identification 
number using welding bead. Three-inch-diameter steel guard 
posts were installed around each well to a depth of approxi­
mately 2 feet. The guard posts were secured in place with 
concrete. The guard posts and protective casing were spray­
painted fluorescent orange for optimum visibility. At least 
three steel guard posts were installed at each well. Four 
steel guard posts were installed at most wells. 

Well development was conducted following completion of each 
well, allowing a minimum of 24 hours for the bentonite and 
cement seals to stabilize. Well development was accom­
plished by airlifting and surging in a similar manner to 
that used for redevelopment 'of the Hart Crowser wells as 
described in Section 3.1.1. Airlift Method No. 1 was used 
to initially remove sediment from the wells. Method No. 2 
was used during the final stages of well development (see 
Figure 3-1). At least 55 gallons of water was removed from 
each monitoring well.installed by CH2M HILL. 

3.1.3 GROUNDWATER SAMPLING 

Two rounds of groundwater samples were obtained from nine 
existing HC wells and from the 10 new wells constructed in 
the focused site investigation area. The first samples were 
obtained from the HC wells between August 25 and 26, 1988, 
prior to drilling new wells at the site. The first samples 
from newly constructed wells were obtained periodically dur­
ing the project as the wells were completed and developed. 
The second round of groundwater samples was obtained from 
all 19 monitoring wells between October 3 and 5, 1988, 
excluding MW-6C, which was not drilled and constructed until 
October 6, 1988. Groundwater samples were obtained from 
MW-6C on October 13 and November 1, 1988. A third ground­
water sample was obtained from MW-6C on November 21, 1988, 
to verify the presence of PCP found in the two previous 
samples. 

Before .sampling each well, the head space in the well was 
checked for volatile organic compounds with an HNu photoion­
ization detector. This check was conducted immediately 
after opening the security casing and removing the PVC well 
cap. The depth to groundwater was then measured with an 
electric water level probe (Slope Indicator Model No. 51453 ) 
and recorded in the project logbook. 
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Presample purging of the wells was conducted with a. per.i­
stal tic pump (Geotech Model No. Geopump 2) at a flow rate o·f 
approximately 0.2 gallons per minute. Purge water was with­
drawn from each monitoring well using new Teflon® tubing 
below the static water level and Tyg.on tubing above the 
water level. The Teflon® tubing was dedicated to each well 
for use during subsequent sampling rounds. The Tygon tubing 
was not dedicated to each well, but was decontaminated be­
tween each use with a TSP-and-water wash followed by a 
distilled-water rinse. 

A minimum of three wetted casing volumes was removed from 
each well before sampling. For shallow wells, 10 gallons 
were removed before sampling. For deep wells, 25 gallons 
were removed before sampling. All purge water was contained 
at the well head in DOT-approved, Type 17C, SS-gallon drums 
and then transferred to the 5,000-gallon-capacity tank. 

Temperature, specific conductance, and pH of the purge water 
were measured periodically during purging to verify stabi­
lization of these parameters prior to sample collection. 
Samples were col l ected directly from the peristaltic pump 
discharge in a disposable plastic container. All field 
parameters were measured immediately and the results recorded 
in the project logbook. 

The field probes were rinsed with distilled water before 
each use. The pH meter was field-calibrated daily using 
standard calibration solutions in accordance with the manu­
facturer ' s specifications. 

Stainless steel hailers with Teflon~ check valves were used 
to collect groundwater samples after purging was completed. 
Dedicated lengths of monofilament fishing line were used to 
raise and lower the bailer and were discarded after use at 
each well. The hailers were decontaminated prior to use at 
other wells. 

Water samples were transferred from the bailer directly into 
the sample bottle or vial. A final field sample was ob­
tained after collection of all laboratory samples. The 
field parameters pH, conductivity, and temperature were then 
measured and recorded. 

Equipment blanks were collected during the site investiga­
tion to confirm that the groundwater samples were not con­
taminated by sampling equipment or procedures. To obtain 
equipment blanks, a bailer was first decontaminated. Dis­
tilled water was then poured through the bailer and col­
lected in sample containers. 
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3.1 . 4 SOIL SAMPLING 

Soil samples were obtained from each boring for geological 
characterization. The samples were obtained at 2.5-foot 
intervals over the entire depth of the boring using a pre­
cleaned, 2-inch-ID, split-spoon sampler, or Shelby tube. 

At most borings, two samples were obtained for grain size 
analyses (ASTM 422-63). These samples were transferred from 
the split-spoon sample into prelabeled Ziplock® plastic 
bags. At MW-6C and MW-6B, only one sample was collected for 
grain size analyses. 

Shelby tube samples were obtained from the screen intervals 
of seven monitoring wells for laboratory permeability test­
ing. Shelby tube samples were capped in the field and were 
kept in a vertical position until molten paraffin wax was 
used to seal the top of the sample tubes. Shelby tube sam­
ples were obtained at MW-6B, MW-24B, MW-24A, MW-16B, MW-SB, 
MW-2SB, and MW-25A. 

Selected soil samples were collected during drilling with 
split-spoon samplers for chemical analyses including PCP, 
TCP, semivolatile organic chemicals, and 40 CFR 264 ~ppen­
dix IX parameters. Soil samples were collect~d for chemical 
analysis above the w•ter table at 2.5-foot interval~ in all 
boreholes. In shallow wells (generally 18 feet deep), sam­
ples were also obtained from immediately below the water 
table and at the bottom of the boring. For deep wells 
(generally 53 feet deep), samples were also obtained from 
immediately below the water table, at the bottom of the bor­
ing, and from an interval midway between the water table and 
the bottom of the boring. 

After visually logging the soil material, it was transferred 
into a precleaned stainless steel mixing bowl. The soil was 
then thoroughly homogenized using a precleaned stainless 
steel spoon and placed directly into laboratory-prepared 
glass sample containers . Laboratory-prepared sample con­
tainers were provided by I-Chem Research, Inc. 

Equipment blanks were collected during the site investiga­
tion to confirm that soil samples were not contaminated by 
sampling equipment or procedures. To obtain an equipment 
blank, a split-spoon sampler was first decontaminated. Dis­
tilled water was then poured through the sampler and dis­
charged into a precleaned stainless steel mixing bowl. The 
collected water was then poured into sample containers. 

3.1.S GROUNDWATER LEVEL MEASUREMENTS AND SLUG TESTS 

Four rounds of groundwater level measurements were 6btained 
during the field investigation. Because groundwater r levels 
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fluctuate up to several feet in some wells in response to 
tidal influence, each round was completed within approxi­
mately 1-1/2 hours so that the measurements would be as con­
temporaneous as possible. Each round of groundwater level 
measurements included 25 monitoring wells on the former 
Merrill and Ring property, including those outside of the 
focused site investigation area. 

Groundwater levels were measured in 15 Hart Crowser wells on 
August 3, 1988 to determine groundwater flow directions as 
part of the planning activities for the focused site inves­
tigation. An additional round of measurements was obtained 
on August 30, 1988. Two rounds of groundwater level meas-

~ urements were obtained on September 24, 1988, after nine 
additional wells had been installed by CH2M HILL in the 
focused site investigation area. One of the two rounds oc­
curred at high tide; the other occurred at low tide . 

; Groundwater levels corresponding to high and low tide were 
measured to evaluate the change in groundwater flow direc­
tions near the shoreline at tidal extremes. 

All groundwater-level measurements were obtained with an 
electroni c well probe (Slope Indicator Model No. 51453). 
The probe was rinsed with distilled water after each use t o 
prevent the possibility of cross-contamination of monitoring 
wells. The probe was thoroughly decontaminated periodically 
during the field inv~stigation with a TSP wash and 
distilled-water rinse. 

Depth to groundwater was measured from a marked reference 
, point at the top of each PVC well casing. Vertical survey 
control was provided for the reference points by Northwest 
Territory Surveyors, under subcontract to Rust Engineering . 

!continuous groundwater level measurements were obtained at 
the site from September 14, 1988 through September 28, 1988. 

·Continuous water level measurements were obtained in five 
i locations simultaneously, using 5- and 10-psi pressure 
· transducers and a data l ogger (Terrasciences Model No. BD ) . 
_Two · separate arrays of monitoring wells were established to 

· 'monitor the hydraulic response of deep and shallow wells to 
I tidal action. 

1The first array was established to evaluate the influence of 
~ - tidal action on groundwater levels in shallow wells at the 
site. Transducers were placed in MW-15, MW-16A, MW-18, 
MW-21, and a stilling well located in Port Angeles Harbor. 
'This array was monitored at 10-minute intervals for 5 days . 

The second array was. established to evaluate the influence 
: pf tidal action on groundwater levels in selected shallow 
'. ~nd deep wells, including the relationship between a deep 

and shallow well pair. Transducers were placed in MW-16B , 

ii 
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MW-21 t MS-24A, MW-24B, and the stilling well in the harbor. 
This array was monitored at 15-minute intervals for 4 days. 

The pressure transducers were steam cleaned prior to instal­
lation in wells at the site. After installing the trans­
ducers in the wells, the data logger was calibrated to 
record groundwater levels in feet relative to a common datum 
(Wilsey and Ham datum) • 

The data logger and transducers were also used to record 
data from noninvasive aquifer slug tests conducted at the 
site September 27 and 28, 1988. Slug tests were conducted 
in new wells MW-6B, MW-BB, MW-16B, MW-23, MW-24A, MW-24B, 
MW-25A, MW-25B, MW-26, and HC wells MW-6A, MW-SA, MW-15, and 
MW-16A. 

Slug tests were conducted by inserting a rod or "slug" of 
known volume into the well being tested, thereby displacing 
and raising the water level in the well. After the water 
level equilibrated, the rod was removed, lowering the water 
level. A pressure transducer placed in the well below the 
inserted rod measured the rise and subsequent equilibration 
of the static water level in the well versus time. Time 
versus water level data were recorded by the data logger. 

The rod used in the slug test procedure consisted of a 
weighted and sealed 1-inch-diameter polyethylene pipe. The 
pipe was cleaned prior to use at each well with a TSP-and­
water wash followed by a distilled-water rinse. 

3.1.6 MARINE SEDIMENT INVESTIGATION 

CH2M HILL collected and analyzed a total of four marine sed­
iment samples, one background sample, and one field dupli­
cate in accordance with the Sampling and Analysis Plan 
(Appendix A). Table 3-3 identifies each sample by number, 
location, and physical description. Figure 3-3 identifies 
the sample location. Samples were analyzed for PCP .and TCP 
using a modified EPA Method 8040, grain size (Method 
ASTM 422-63), total organic carbon (TOC) (Method No. 
EPA3-73), and percent moisture (Method No. ASTM D 2216). 
One sediment sample, DS-MSOS, was also analyzed using EPA 
Method 8270 for semi-volatile organic chemicals as a per­
formance check on the Method 8040 analysis. 

Samples were collected between the hours of 0800 and 0940 on 
September 22, 1988. During this time the tide was flooding 
from -0.6 foot below mean lower low water to 7.1 feet above 
mean lower low water. At the time samples were collected, 
the water level was approximately 2.8 feet above mean lower 
low water. 
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Table 3-3 
MARINE SEDIMENT SAMPLES COLLECTED AT M&R ON SEPTEMBER 22, 1988 

Field Time Depth of Depth of 
Bottom Sa111ple Sample Water Sample 

Station Odor Description Color Composition No. Sainple Description Analyses Collected (feet) (inches) 

DS-MS-01 Hydroqen Approximately Grey brown Soft silty DSA-MSl Wood chips and bark 8040, 0915 16 6 

sulfide 2.5 feet of with some sand in sample. Three Grain 
bark/chips on black qrabs required to size, TOC, 
bottom obtain adequate percent 

sample. moisture 

DS-MS-02 Hydrogen No logs, Grey black Soft silty DSA-MS2 Wood chips and bark 8040, 0855 16 6 

sulfide piles of wood sand in sample. Two Grain 
chips and qrabs required to size, TOC, 

w bark obtain adequate percent l 
....... sample. moisture 
~ 

DS-MS-03 Strong Over 1 foot Brown Soft silty DSA-MS3 Wood chips in 8040, 0836 16.5 6 

bydroqen of wood sand sample. 011 sheen Grain 
sulfide cbips observed. Two qrabs size, TOC, 

required to obtain percent 
adequate sample. moisture 

DS-MS-04 Strong Bark and Black with Soft silty DSA-MS4 Bark interminqled 8040, 0815 20 6 

hydrogen timber some brown sand with sediment. Oil Grain 
sulfide streaks sheen observed. Two size, TOC, 

grabs required to percent 
obtain adequate moisture 
sample. 

- - - - - - - - - - - '- - - - - - - - 
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- - - - - - la. • - - - .. - - - - - - -
Table 3-3 

(continued) 

Field Time Depth of Depth of 
Bottom Sample Sample Water Sample 

Station Odor Description Color Composition No. Sample Description Analyses Collected (feet) Cinches} 

DS-MS-05 None Numerous Black grey Well con- DSA-MSS Few wood chips in 8040, 0940 18 6 
detected Umbers, few solidated sample. 'l'bree qrabs Grain 

wood chips sandy silt required to obtain size, TOC, 
adequate sample. percent 
Performance audit moisture . 
and field duplicate 
collected at this 
site. 

(,J DS-MS-05 None Nulllerous Black qrey Well con- DSlH1S53 Few wood chips in 8270, 0940 18 6 
I 

detected timbers, few solidated sample. 'l'llree grabs Grain ~ 
U1 wood chips sandy silt required to obtain size, TOC, 

adequate sample. percent 
Performance audit moisture 
and field duplicate 
collected at this 
site. 

,_.~..., 
,-# 
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Sediment sampling was performed by Global Diving and Sal­
vage, Inc., under subcontract to CH2M HILL. A diver using a 
clam gun and working from a 24-foot Boston Whaler was used·. 
See Appendix B for photographic documentation of sampling 
methods. The div er was tethered to the boat by the oxygen 
line and cable and was able to verbally communicate wit h 
field personnel on the Boston Whal er. 

Sediment sample stations were positioned by aligning a 
transect connecting the piers and a third point onshore. 
The diver confirmed the location prior to submerging and 
sample collection. Once the diver reached the bottom, he 
described the bottom conditions and cleared away debris and 
wood chips that covered the sediments. The diver inserted 
the clam gun into the sediments until maximum penetration, 
approximately 6 inches to 1 foot, was obtained. The clam 
gun was then carefully removed and the bottom sealed to pre­
vent the sample from leaking out of the sampler. 

The diver surfaced and handed the sampler over to CH2M HILL 
person nel on the boat to process. This involved carefully 
draining the water overlaying the sample and then extrudin g 
the sample into a stainless steel bowl. This process was 
repeated until adequate sample material was obtained. The 
physical appearance of the sample was observed and recorded 
along with time, loc~tion, depth of water, depth of sample 
penetration, and description of bottom conditions. The sam­
ple was then homogenized using a precleaned stainless steel 
spoon and bowl . The sample material was transferred into 
laboratory-prepared (I-Chem Research, Inc.) containers. 

Wood chips and wood debris were observed at all stations, 
although few wood chips were observed at the southernmost 
station, DS-MS-05. The amount of wood chips overlaying the 
bottom sediments increased from the southern dock to the· 
northern dock. At Station DS-MS-01, approximately 2.5 feet 

)
' of wood chips and bark were observed overlay ing the surf ace 
. of the sediments (see Table 3-3) . 

Six-inch cores were collected at each station. A hydrogen 
sulfide odor was emitted from all samples. At Sta-
tions DS-MS-03 and DS-MS-04 the hydrogen sulfide odor was 
strong. An oil sheen was observed in samples collected from 

' Stations DS-MS-03 and DS-MS-04. · 

3.1.7 VERIFICATION SOIL SAMPLING 

;· During the course of this study, in order to verify ·:HC find-
ings throughout the former M&R site, CH2M HILL collected a 

, total of seven samples (two marine sediments and five 
• ~ soils). Discussion of t he verification study is provided in 
i J a technical memorandum provided as an addendum to this 
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report. All verification analytical results , however, are 
included both in the memorandum and in this report. 

3.1.8 HANDLING AND DISPOSAL OF DRILL CUTTINGS AND WATER 

Drill cuttings were containerized, as they were generated, 
in DOT-approved, plastic-lined, Type 17C, 55-qallon steel 
drums. Drums were sealed after being filled. The drums 
were labeled in the field with the date, boring number, and 
drum contents (soil or water) . The drums were then trans­
ported with a forklift and flatbed truck from the boring 
location to a temporary onsite storage location. 

Temporary onsite drum storage was located on an asphalt pad 
at the west end of the site. This location was specifically 
prepared for drum storage by building an 8-inch-high berm 
around the area with logs and covering the area and the berm 
with 40-millimeter-thick polyethylene sheeting. The out­
sides of the drums were steam-cleaned in the decontamination 
area to remove any contaminated cuttings that had spilled or 
splashed onto them. The drums were then placed on wooden 
pallets before moving them into the temporary storage loca­
tion. Polyethylene sheeting was also placed over the top of 
the drums and secured. As additional drums were added to 
the area, the polyethylene liner and berm were extended to 
accommodate them. Appendix B includes photographs identify­
ing the onsite temporary drum storage area. 

The results of analytical tests on soil samples obtained 
from the borings were used to determine whether the drummed 
soils were contaminated. All drummed soils showing unde­
tectable levels of TCP and PCP, or TCP and PCP present at 
concentrations less than the EPA PCP criterion for soil 
(EPA, Revised Draft RFI Guidance, Section 8, December 1984) , 
were returned to the focused site investigation area and 
spread on the ground surface. Drummed soils obtained from 
borings with detectable levels of TCP and PCP (MS-24A 
and MW-24B) were also returned to the study area because 
analytical results did not exceed PCP soil criteria as es­
tablished by EPA (EPA, Revised Draft RF! Guidance, Sec­
tion 8, December 1984). Finally, all disposable plastic 
sheeting and clothing used during the project were drummed 
and sealed and turned over to Daishowa for disposal. 

Well development water, including that generated during re­
development of the Hart Crowser wells, and presample purg~ 
water generated during groundwater sampling activities was 
containerized at the wellhead in DOT-approved, Type 17-C, 
SS-gallon drums. Before September 7, 1988, the drurmned 
water was moved and stored with the drummed soil cuttings as 
described earlier. On September 7, 1988, a 5,000-gallon 
holding tank was delivered to the site by Northwest Enviro­
services. All drummed waters were then pumped into the 
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tank . After September 7, all water generated by well de­
velopment and purging was drummed at the wellhead, then . 
transported and pumped into the holding tank. Approximately 
4,000 gallons of water were containerized in the holding 
tank by the completion of this study. 

On October 8, 1988, water in the holding tank was mixed and 
a sample was collected and analyzed for PCP and TCP using 
testing Method 8040. Neither compound was detected. The 
holding tank was subsequently moved to Daishowa's wastewater 
treatment plant. With the approval of Ecology, the water in 
the holding tank was then disposed of by slowly bleeding it 
into the wastewater treatment plant. Daishowa's treatment 
plant utilizes activated sludge for secondary treatment. 

3.2 ANALYTICAL PROGRAM 

The following sections describe the analytical methods se­
lected for the focused site investigation at the former M&R 
property. A discussion explaining the rationale for 
specific analytical methods and a summary of all soil and 
water sample analyses is also provided. Physical soil 
characteristics (grain size and laboratory permeability 
tests) were discussed in Section 3.1.4. 

3.2.1 CHEMICAL ANALYSIS TEST METHODS 

Analytical procedures selected to test the presence or ab­
sence of PCP, TCP, or other chemicals were based on the 
appropriate test methods described in the Code of Federal 
Regulations (40 CFR, Part 261, Subpart D, Appendix III-­
Chemical Analysis Test Methods). Table 1 of Appendix III, 
the Analysis Methods for Organic Chemicals, specifies that 
Analytical Methods 8040 and 8250 are the appropriate proce­
dures for PCP. Method 8270 is also an EPA recommended pro­
cedure for semivolatile organic compounds; including PCP, 
because it provides better chromatographic separation than 
Method 8250. These procedures are described in Test Methods 
for Evaluating Solid Waste, Physical/Chemical Methods 
(SW-846) (November, 1986). Other methods selected for this 
study include a scan of chemicals in selected soils and 
groundwater (40 CFR 264, Appendix IX parameters), mercury in. 
soils (EPA Method number 7471), and physical parameters such 
as common ions and permeability procedures. , · 

3.2.1.1 CH2M HILL Cor~allis Laboratory Method 8040--PCP and 
TCP . 

Analytical Method Number 8040 is used to determine the con­
centration of phenolic .compounds including PCP and TCP. 
Extraction of the target constituents is analyzed on a two­
channel capillary gas chromatograph using a flame ionization 
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detector (FID) . CH2M HILL's Corvallis laboratory character­
ized site soils and groundwater using a modified 8040 
analytical method that focused on PCP and TCP only. PCP as 
discussed in this report and analyzed by Method 8040 is 
2,3,4,5,6-Pentachlorophenol. TCP as discussed in this re­
port is the sum of the three isomers of tetrachlorophenol 
including 2,3,4,5-TCP, 2,3,4,6-TCP, and 2,3,5,6-TCP unless 
otherwise specified. This modification permitted a rapid 
matrix characterization to assess the potential for con­
tamination and, consequently, to permit more accurate siting 
of monitoring wells. A detailed summary of the modified or 
close support laboratory (CSL) method is provided in the 
Quality Assurance Project Plan (QAPP). The QAPP is included 
as Appendix A. 

Table 3-4 identifies the sample location, frequency, and ma­
trix of all method 8040 samples collected for the focused 
site investigation. 

3.2.1.2 Method 8270--Semivolatile Organic Chemicals 

Approximately 30 percent of the soil samples that were ana­
lyzed for PCP and TCP by Method 8040 were split and sent to 
California Analytical Laboratory, Sacramento, California, 
for confirming analysis by Method 8270. Approximately 
10 percent of the gr9undwater and marine sediment samples 
were also sent for Method 8270 analysis. Method 8270 is an 
EPA-approved gas chromatographic/mass spectraphotometric 
(GC/MS) procedure for the analysis of extractable semivola-
tile organic compounds from the hazardous substance list 
{HSL) including PCP and some of its breakdown products. The 
complete compound list is given in Table 3-5. Method 8270 
is a more sensitive but less specific (more compound­
inclusive) analysis procedure than Method 8040 and serves as 
a verification of the results obtained by the PCP and TCP 
screen. Sending the samples to an independent, laboratory 
provides a performance audit to ensure that laboratory­
specific bias is not introduced into the data. 

The samples chosen for analysis are listed in Table 3-4 and 
the rationale for choosing these samples is included in the 
SAP and QAPP (Appendix A) • 

3.2.1.3 Appendix IX Parameters 

Four water samples and one soil sample were analyzed for the 
compounds identified in Appendix IX of 40 CFR 264. Although 
the Appendix IX list is intended for application to ground­
water monitoring programs at RCRA facilities, it was selected 
for soil and groundwater analyses for the FSI only because 
it is a comprehensive list of contaminants potentially present 
at industrial sites. The soil sample included analysis for 
the presence of dioxins. This sample verified the favorable 
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Location 

MWSA 

MW6A 

MW6B 

MW&C 

Semple ID No. 

DSA·MW5 
(8320-5) 

DSA-MWS 
(8527-2) 

DSA·MW& 
(8318-4) 

DSA-MW&A 
(8527-11) 

DSA-MW&A 
(8552·1) 

DSA-MW6B.SS2.5 
(~34-6) 

DSA·MW&B-SSS.O 
(8334-7) 

DSA-MW6B-SS7.5 
(8334--8) 

DSA-MW6B-SS30.0 
(8334-10) 

DSA·MW6B·SS50.0 
(8334-11) 

DSA-MW6B 
(8350-1) 

DSA-MW68 
(8552·2) 

DSA-MW6C-SS2.5 
(8527-6) 

DSA·MW&C-SSS.O 
(8~27-7) 

DSA:MW&CSS7.5 
(8527-B) 

OSA-MW&CSS17.5 
(8527-9) 

Table 3-4 

Summary of Soll and Groundwater Analyses 

Date 
Soll Depth 8040 8270 Mercury Common Appendix 

Sampled Matrix Ions IX 

1128188 Groundwater NIA • • 
10/6/88 Groundwater NIA • • 
1124188 Groundwater NIA • • 
10/6188 Groundwater NIA • • 
10/13/88 Groundwater N.IA • 
8130/88 Soll 2.5 to 4.0 ft. • • 
8130188 Soll 5.0 to 6.5 ft. • • • 
8130/88 Soll 7 .5 to 9.0 ft. • • 
8/30/88 Soll 30.0 to31.5 ft. • • 
8130/88 Soll 50.0 to 51.5 ft. • • 
9/21188 Groundwater N.IA • • • 
10/13188 Groundwater NIA • • • • 
10/6/88 Soll 2.5 to 4.0 ft. • 
10/6/88 Soll 5.0 to 6.5 ft. • 
1016188 Soll 7.5 to 9.0 ft. • 
1016188 Soll 17.5to19.D ft. • 

-~--~~~-----~~-----
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Table 3·4 
Summary of Soll and Groundwater Analyses (continued) 

Sample ID No. Date 
Matrix Soll Depth 8040 8270 Mercury Common Appendix 

Sampled Ions IX 
DSA-MW&C 10/13188 Groundwater NIA • • • • (8552-4) 

DSA-MW&C 1111188 Groundwater NIA • (8633-2) 

DSA-MW&C 
11121188 Groundwat•r NIA • (8680-1) 

DSA-MWI 8117188 Groundwater NIA • • (8288-1) 

DSA-MWB 
8126188 Groundwater NIA • (8320-4) 

DSA-MWIA 1013188 Groundwater NIA • • (8512-1) 

DSA-MW8B-SS2.5 
(8401-2) 9112188 Soll 2.5 to 4.0 ft. • • 

DSA·MWBB-SS2.5D . 9/12188 Soll 2.5 to 4.D ft. • • • (8401-3) 

DSA·MWBB-SSS.O 9112188 Soll 5.D to 6.5 ft. • • • (8401-6) 

DSA·MW8B-SS7.5 9/12188 Soll 7.5 to 9.0 ft. • (8401-7) 

DSA-MWBB..$$30.0 9112188 Soll 30.0 to 31.5 ft. • (8401-8) 

DSA·MW8B-SS50.0 9112/88 Soll 50.0 to 51.5 ft. • • (8401·10) 

DSA-MW88 Groundwater NIA • • (848~-3) 
9/26188 

> ·- . 

DSA-MWIB 10/3/88 Groundwater NIA • • (8512·2) 

DSA-MW15 8124188 Groundwater NIA • • (8318-3) 

DSA-MW15 10/4188 Groundwater NIA • • (8521-2) 
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Table 3-4 
C•Summary of Soll and.Groundwater Analyses (continued) 

Sample ID No. Date 
Matrix Soll Depth 8040 8270 Mercury Common Appendix 

Sampled Ions IX 

DSA-MW16 8128188 Groundw1ter NIA • • (8320-1) 

DSA-MW18A 10'14188 Groundwater NIA • • (8512-5) 

DSA-MW1&A 10114188 Groundwater NIA • • (8552-6) 

OSA-MW16B-SS2.5 918188 Soll 2.5 to 4.0 fl • • • (8380-3) 

DSA-MW16B-SS5.0 918188 Soll 5.0to 6.Sfl • • • (8380-4) 

DSA-MW16B-SS7.5 9/8188 Soll 7.5 to 9.0fl • (8380-5) 

OSA-MW16B· 9/8188 Soll 30.0 to 31.5 ft. • SS30.0 (8380-6) 

DSA-MW16B- 918188 Soll 50.0 to 51.5 ft. • • ssso.o (8380-7) 

OSA·MW16B- 918188 Soll 50.0 to 51.5 ft. • SSS0.00 (8380~) 

DSA-MW16B 
9123188 Groundwater NIA • • • (8458-1) 

DSA·MW16BD 9123188 Groundwater NIA • (8458-2) 

DSA-MW16B 
(8512-6) 1014188 Groundwater NIA • • 

DSA-SB-16C-11 
11/16188 Soll 9.0to14.0 fl • • (8667-1) 

DSA·SB-16(:-11 D 11116188 Soll 9.0 to 14.0 fl • (8667-11) 

- -- ---- --- -·---·- ., ... - -,- ...... - 
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Table 3-4 

Summary of Soll and Groundwater Analyses (continued) 

Sllmple ID No. · Date 
Matrix Soll Depth 8040 8270 Sampled 

DSA-MW18 8124188 Groundwater NIA • (8318-2) 
DSA-MW18 10/4188 Groundwater NIA • (8521-3) 

DSA-MW19 8126188 Groundwater NIA • (8320-2) 

DSA-MW19 
(8521-1) 

10/15188 Groundwater NIA • 
DSA-MW21 

8124188 Groundwater NIA • (8318-1) 

DSA-MW21 1015188 Groundwater NIA • (8521-5) 

DSA-MW22 8128188 Groundwater NIA • (8320-3) 

DSA-MW22 10/5/88 Groundwater NIA • (8521·4) 

DSA-MWn.SS2.5 
8129188 Soll 2.5 to 4.0 ft. • (8334-1) 

DSA-MW23-SS5.0 
8129/88 Soll s.o to 6.5 ft. • . (8334-2) 

DSA·MW23-SS7.5 
(8334-3) 812t/88 Soll 7.5to1.0 fl • 

DSA-MW23-SS10.0 8129/88 Soll 10.0 to 11.5 ft. • • (8334-4) 

DSA-MW23.SS17.5 
8129/88 Soll 17.5 to 19.0 ft. • (833 .. 5) 

DSA-MW23 9/1/88 Groundwater NIA • (8345-1) 

OSA-MW23 1016/88 Groundwater NIA • (8527·1) 

Mercury 
Common Appendix 

Ions IX 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• 
• 
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Table3-4 
Summary of Soll and Groundwater Analyses (continued) 

Sample ID Ho. Date Matrix Soll Depth 8040 8270 Mercury S.mpl9d 

DSA-MW24.SS2.5 911/88 Soll 2.5 to 4.0 fl • • • (834S.2) 

DSA·MW24-SS5.0 9/1/88 Soll 5.0 to &.5 ft. • • (83&3) 

DSA·MW24-SS7.5 911/88 Soll 7.5 to 9.0 ft. • • • (8345-4) 

DSA·MW24-SS20 
9/1/88 Soll 20.0. to 21.5 ft. • • • (8345-5) 

DSA-MW24A 9/13188 Groundwater NIA • (8401·12) 

DSA..rnl24A 1013188 Groundwater NIA • (8512·3) 

DSA·MW24B·SS2.S 
916/88 Soll 2.5 to 4.0 ft. • • (8356·1) 

DSA·MW24B-7.S 916/88 Soll 7.5 to 9.0fl • • (8356-2) 

DSA-MW248- 916188 Soll 12.5to14.0 ft. • ss12.5 (8356-3) 

DSA-MW24B· 916188 Soll 35.0 to 36.5 fl • SS35.0 (8356-4) 

DSA-MW24B- 916/88 Soll 50.0 to 51.5 fl • • ssso.o (8356-5) 

DSA-MW24B-
916/88 Soll so.o to 51.5 ft. • SS50.0D (835M) 

DSA-MW24B 9/13188 Groundw.t•r NIA • (8401·11) 

DSA-MW24BD 
9/13188 Groundwater NIA • (8512-4) 

Common Appendix 
Ion• IX 

• • 
• 

• 
• 

------------~-~-~--
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Table 3-4 
Summary of Soll and Groundwater Analyses (continued) 

Date Soll Depth 8CMO 8270 Mercury Common Appendix Sample ID No. Sampled Matrix Ions IX 

DSA·MW24A-SS2.5 9/15188 Soll 2.5 to 4.0 ft. • • (8411-1) 

DSA-MW25A-SS5.D 9115188 Soll 5.0 to 1.5 ft. • • (8419-2) 

DSA-MW25A-SS7.5 9/15/88 Soll 7.5 to 9.0 ft. • (8411-3) 

DSA-MW25A· 9/15/88 Sall 17.0 to 18.5 fL • SS17.0 (8419·4) 

DSA-MW2S- 9/15/88 Soll .. 17.0to18.5 fl • SS17.0D (8411-5) 

DSA-MW25A 9/26/88 Groundwater NIA • (8482·1) 

DSA-MW25A 10/4/88 Groundwater NIA • • (8512-7) 

DSA·MW25AD 10/4/88 Groundwater NIA • (8512-9) 

DSA-MW25B-SSO.O 9114188 Soll 0.0 to 1.5 ft. • • • (8410-3) 

DSA-MW25B·SS2.5 9114188 Soll 2.5 to 4.0 ft. • • • (841G-6) 

DSA-MW25B-SS5.0 9/14188 Soll 5.0 to 6.5 ft. • (841D-4) 

DSA-MW25B-SSS.OD t/14/88 Soll 5.0 to 6.5 ft. • (8410-5) 

DSA-MW25B-SS30.0 . ,,!{14/88, .. Sc>lf ~A0:.9 to ~!.S. «,. •• •• • . · ··· •(9410•7)"'~· -""' . -J ~-.... ...... """ 

DSA-MW25B·SS50.0 9114188 Soll 50.0 to 51.5 fL • (8401~) 

DSA-MW25B 9126188 Groundwater NIA • • (8482-2) 

IJSA.MW25B 1014188 Groundwater NIA • • (8512-8) 
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Table 3-4 
·summary of Soll and._GrounciW&ter Analyses (continued) 

Date 
8040 8270 Mercury Common Appendix Sample ID No. Sampled Matrix Soll Depth Ions IX 

DSA-MW26-SS2.5 9/19/88 Soll 2.5 to 4.0 ft. • • (8429-1) 

DSA-MW26-SS2.5D 9/19/88 Soll 2.5 to 4.0 fl • (8429-2) 

DSA-MW26-SS5.0 9/19/88 Soll 5.0to 6.Sfl • • (8429-3) 

DSA-MW26-SS7.5 9/19/88 Soll 7.5 tq 9.0 ft. • (8429-4) 

DSA-MW26-SS17.0 9/19/88 Soll 17.0tq18.5 fl • • ('429-6) 

' DSA·MW26 9/26188 Groundwater NIA • • (8482-4) 

DSA-MW26 1015188 Groundwater NIA • • (8527-3) 

DSA-MWB27-SS2.S 9/20/88 Soll 2.5.tO 4.0 fl • • (8432·1} 

DSA-MWB27·SS2.5D • 9/20/88 Soll 2.5 to 4.0 fl • (8432-2) 

DSA-MWB27-SS5.0 9/20/88 Soll 5.0 to 6.5 ft. • (8432-3) 

DSA-MWB27B-ss7.5 9120/88 Soll 7.5 to 9.0 ft. • (8432·4) 

OSA-MWB27-SS20.0 9120/8B Soll 20.0 to 21.5 fl • (8432-5) ·. 

DSA-MWB27-SS40.0 9120/88 Soll 40.0 to 41.5 fl • (8432-6) 

DSA-B28-S1 .5 9120/88 Soll 1.5 • 

---------------~-~-
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Summary of Soil and Groundwater Analyses (continued) 

Marine Sediment Samples 

Location Sample ID No. Date Matrix Soll Depth 8040 8270 Mercury Sampled 

DS-MS.Q1 DSA·MS1 9122188 Marine 0-6" • (8454-6) Sediment 

DS-Ms.o2 DSA-MS2 9122188 Marine D-8" • (8454-5~ Sediment 

DS-MS-03 DSA-1153 9/22188 Marine 0-6" • (8454-4) Sediment 

DS-MS-04 DSA·MS4 9122188 Marine ().6'" • (8454-1) Sediment 

DS-MS-05 DSA-MS5 9122188 Marine 0-6" • (8454-2) Sediment 

DS-MS-05 DSA-MS53 9122188 
Marine 0-6" • (Marine Sediment) Sediment 

Verification Study Samples 

Location Sample ID No. Date Matrix Sampled 

Vl-MS-200 Vl-MS-200 9/22188 Marine 
(8454-8) Sediment 

Vl·MS-201 Vl-MS-201 9/22188 La Roon 
(8453-3) Sad ment 

Vl-SS-200 Truck 
Vl-SS-200 9/22188 Maintenance (8453-8) Area 

Vl-SS-201 Vl-SS-201 9/22188 New 
(8453-10) Planer Mill 

Vl·SS-202 
Vl-SS-202 9122188 S.wmlll (8453-6) 

Vl-55-203 Vl-SS-203 8122188 Green 
(8453-5) Chain 

Vl-SS-204 Vl-SS-204 9122188 New 
(8453·9) Planer Miii 

Vl-SS-2050 Vl-SS-205 1122/88 Green 
(8453-7) Chain 

• TPH - Totlll Petro .... m Hydrocatbona (See V.lno.tlon Study) 
11 TOX •Total Oraanlo Halldn IS-V•lftoatlon Btudvl 

Soll Depth 8040 TOC 

0-6" • • 
0-4" • • 
0-3" • 
0-3" • 
0-3" • 
0-3" • 
0-3" • 
0-3" • 

Common Appendix 
Ions IX 

% Grain 
Moisture Size 

• • 
• • 
• 
• 
• 
• 
• 
• 

TOC 
% Grain 

Moisture Size 

• • • 
• • • 
• • • 
• • • 
• • • 

TPH• TOXb 

• • 
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Table 3-5 
METHOD 8270 SEMIVOLATILE ORGANIC COMPOUNDS 

(HAZARD SUBSTANCE LIST) 

Water Soil and Sediment 
Quantitation Quantitation 

Limit Limit 
Parameter (µg/l) (µg/l) 

2,4-Dinitrophenol 50 l,600 
4-Dinitrophenol 50 1,600 
Dibenzofuran 10 330 
2,4-Dinitrotoluene 10 330 
2,6-Dinitrotoluene 10 330 
Diethyl phthalate 10 330 
4-Chlorophenyl phenyl ether 10 330 
Fluorene 10 330 
4-Nitroaniline 50 1,600 
4,6-Dinitro-2-methylphenql 50 1,600 
4-Bromophenyl phenyl ether 10 ! . 330 

; 

Hexachlorobenzene 10 330 
Pentachlorophenol 50 1,600 
Phenanthrene 10 330 
Anthracene 10 330 
Di-n-butyl phthalate 10 330 
3,3'-Dichlorobenzene 30 660 
Benzo(a)anthracene 10 330 
bis(2-ethylhexyl)phthalate 10 330 
Chrysene 20 660 
Di-n-octyl phthalate 10 330 
Benzo(b)fluoranthene 10 330 
Benzo(k)fluoranthene 10 330 
Benzo(a)pyrene 10 330 
Indeno(l,2,3-cd)pyrene 10 330 
Dibenz(a,h) anthracene 10 330 
Benzo(g,h,i)perylene 10 330 
N-Nitrosodimethylamine 10 330 
Phenol 10 330 
bis(2-Chloroethyl) ether 10 330 
2-Chlorophenol 10 1; 330 
1,3-Dichlorobenzene 10 330 
1,4-Dichlorobenzene 10 330 
Benzyl alcohol 10 330 
1,2-Dichlorobenzene 10 330 
2-Methylphenol 10 330 
bis(2-Chloroisopropyl) ether 10 330 
4-Methylphenol 10 ·330 
N-Nitrosodipropylamine 10 330 
Hexachloroethane 10 I 330 
Nitrobenzene 10 '! . 330 
Isophorone 10 .330 
2-Nitrophenol 10 330 
2,4-Dimethylphenol 10 330 
Benzoic acid 50 1,600 
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Table 3-5 
(continued) 

Water 
Quantitation 

Limit 
Parameter (µg/l) 

bis(2-Chloroethoxyl) methane 10 
2,4-Dichlorophenol 10 
1,2,4-Trichlorobenzene 10 
Naphthalene 10 
4-Chloroaniline 10 
Hexachlorobutadiene 10 
4-Chloro-3-rnethylphenol 10 

(para-chloro-meta-cresol) 
2-Methylnaphthalene 10 
Hexachlorocyclopentadiene 10 
2,4,6-Trichlorophenol 10 
2, 4, 5-Trichlorophenol 50 
2-Chloronaphthalene 10 
2-Nitroaniline 50 
Dimethyl phthalate 10 
Acenaphthylene 10 
3-Nitroaniline 50 
Acenaphthene 10 

3-31 

Soil and Sediment 
Quantitation 

Limit 
( JJg/l) 

330 
330 

330 
330 
330 
330 
330 

330 
330 
330 

1,600 
330 

1,600 
330 
330 

1,600 
330 
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results presented by Hart Crowser , indicating that no dioxin 
is present in the vicinity of the old planer mill. The Ap­
pendix IX list contains 232 hazardous chemicals for which 
there are reliable analytical methods available including 
organic chemicals (volatile, semivolatile, pesticides, and 
herbicide compounds), metals and two anions (cyanide and 
sulfide). The complete list of compounds is presented in 
the QAPP (Appendix A) • This is the most extensive and prac­
tical set of analyses for potentially regulated contaminants. 
Analyses of the nine organophosphate pesticides were not 
included in this study because there is no information about 
this site that suggests these compounds were ever used. All 
analyses were performed using methods specified in EPA's 
laboratory manual, Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods (SW-846, September 1986). 

The selection of Appendix IX analysis establishes a standard 
of concern by Daishowa~ the company is interested in thor­
oughly investigating the potential presence of any contami­
nation that may be associated with this property. Finally, 
the comprehensive analysis provided by Appendix IX can also 
serve as a useful benchmark for characterizing site condi­
tions and verifying the Method 8040 and Method 8270 results. 

3.2.1.4 Mercury 

The information avaiiable on sapstain control chemicals such 
as Permatox 180 indicated there were several formulations on 
the market and at least one contained mercury (John Cult, 
American Wood Preserver's Institute, pers. comm., july, 
1988). Soil samples in the target area were analyzed to 
determine if there was any mercury contamination present at 
the site. Analysis was performed at CH2M HILL's Corvallis 
laboratory using SW-846 Method 7471, a manual cold vapor 
atomic absorption procedure. Samples analyzed for mercury 
are indicated on Table 3-4 . 

3.2.1.5 Common Ions 

Groundwater samples collected during the focused site inves­
tigation were analyzed for a suite of natural groundwater 
quality parameters. Natural groundwater quality data were 
obtained to: 

o Evaluate the vertical and horizontal extent of 
saline water intrusion 

0 Assess the potential presence of anthropogenic 
inorganic constituents that may represent a hazard 
or be useful as indicators of other contaminants 

3-32 
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o Determine the potential chemical behavior of the 
contaminants of interest (i.e., PCP) in response 
to the type and concentrations of natural ground­
water constituents 

Natural groundwater chemistry parameters included the common 
ions chloride, sulfate, nitrogen (as nitrate), calcium, po­
tassium, magnesium, and sodium: pH, conductivity; alkalinity: 
and total dissolved solids. Groundwater samples were ana­
lyzed for common ions, alkalinity, and total dissolved 
solids only during the first round of sampling. Conduc­
tivity and pH were measured each time a groundwater sample 
was analyzed for organic contaminants. 

3.2.2 LABORATORY AND FIELD QA/QC 

Quality assurance (QA) and quality control (QC) programs 
were implemented to provide data of known quality. Data 
quality is assessed by representativeness, compatibility, 
accuracy, precision, and completeness. 

The analyses of groundwater and soil samples for Appendix IX 
parameters and Method 8270 semivolatile organic compounds 
were carried out by the latest EPA Contract Laboratory Pro­
gram (CLP) protocols for Superfund sites. These protocols 
are based on EPA's SW846 methods and are described in the 
EPA invitation for bid documents (IFBs WA 85 H646/680, 
WA 85 J838/833, WA 87 K025/027 and WA 87 JOOl/003). Guide­
lines for independent review and validation of ContrAct 
Laboratory Program (CLP) data are given in EPA Sample Man­
agement Office Technical Directive Document No. HQ-8410-01, 
Contract No. 68-01-6699. Final data reviews followed the 
above-noted guidelines. Analysis of PCP and TCP by Method 8040 
was carried out under an equivalent level of effort. Specific 
QC details are provided in the QAPP (Appendix A) • 
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4 RESULTS 

Results of the focused site investigation are presented in 
the following sections cqmmencing with the physical site 
characterization including geologic and hydrologic charac­
teristics. The analytical QA/QC and results of all chemical 
tests are also summarized. 

4.1 SITE CHARACTERIZATION 

The physical characteristics of the focused site investiga­
tion area were evaluated for potential contaminant transport 
pathways. Site geology, groundwater hydrology and chemis­
try, and the nature of offshore marine sediments were also 
evaluated. 

4.1.1 SUBSURFACE CONDITIONS 

4.1.1.1 Site Geology 

The geologic information presented in this section was ob­
tained during the focused site investigation conducted from 
August through October 1988. A total of 10 groundwater mon­
itoring wells and two soil borings were installed at the 
site. The geologic iogs for the monitoring wells and 
borings, and well construction details, are included in Ap­
pendix C. Geologic information presented by Hart Crowser 
(May 1988) was also used in evaluating site geology. 

Subsurface conditions within the focused site investigation 
area consist of artificial fill material overlying native 
sediments deposited in beach and shallow marine environments . 
Fill material is on the order of 10 to 20 feet deep in most 
areas. Unconsolidated fine sand and silt appears to under­
lie the entire site below this depth. 

Figure 4-1 shows the location of two geologic cross sections 
prepared .to illustrate the subsurface conditions. Figures 4-2 
and 4-3 show geologic cross-sections oriented perpendicular 
and parallel to the shoreline at the site . 

Figures 4-2 (A-A' cross section) and 4-3 (B-B' cross section) 
show the vertical extent of fill material as interpreted 
from soil samples collected during drilling. The fill ma­
terial ranges from approximately 10 to 20 feet deep and is 
variable in composition. The fill materials consist mainly 
of poorly sorted sand and gravel with variable amounts of 
silt and clay. The fill material also contains rip rap, wood 
chips and sawdust, log and root debris, and concrete and 
brick fragments. In places, the fill also contains shell 
fragments, suggesting the presence of dredge s~oils. 

4-1 
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Grain-size analysis conducted on selected samples of the 
fill material indicate the soils are in the SP or SM group 
using the United Soil Classification System (USCS) . The SP 
and SM groups are described as poorly graded sands and 
gravelly sands with little or no fine-grained material, to 
silty sands or sand-silt mixtures. The fill materials are 
generally coarser grained and contain more gravel than the 
native soils at the site. 

Several feet of relatively clean sand and gravel directly 
underly the above-referenced fill in many areas, especially 
in the southwest portion of the site away from the harbor. 
The sand and gravel appear to be native in most areas. A 
mixture of unconsolidated fine sand and silt underlies the 
fill and native sand and gravel (where present) • In most 
areas, the fine sand and silt are present in nearly equal 
proportions. The fine sand and silt is gray in color, un­
consolidated, soft, and contains organic detritus and abun­
dant shell fragments. The unconsolidated fine sand and silt 
appears to underly the entire site from a depth of approxi­
mately 20 feet to at least 50 feet, the limits of the bore­
holes drilled by CH2M HILL. Deep boreholes drilled by Hart 
Crowser (June 1988) indicate the presence of interbedded 
very dense sand and hard silt below a depth of approximately 
60 feet. 

The results of grain . size distribution analyses for 14 sub­
surface soil samples are presented in Table 4-1 and are 
graphically illustrated in Figures 4-4 through 4-6. Based 
on the grain size analyses, the samples range from gravelly 
fine to coarse sand with little silt or clay, to varying 
mixtures of fine sand and silt. Samples recovered from 
depths greater than 20 feet display a consistent grain size 
distribution curve characteristic of silty fine sand and 
silt (SM and ML using the USCS). 

4.1.1.2 Groundwater Hydrology 

The groundwater hydrology of the former M&R site was evalu­
ated during the focused site investigation. Although 
17 monitoring wells were installed early in 1988 by Hart 
Crowser, no evaluation of the groundwater hydrology at the 
site was included as part of this previous investigation. 

Ten monitoring wells were installed.by CH2M HILL during the 
focused site investigation to collect groundwater samples 
and evaluate groundwater .hydrology. · Five of the we.11.s (f.1W-6C, 
MW-2S, MW-24A, MW-2SA, and MW-26) · were screened adjacent to 
the water table from approximately 5 to 15 feet below the 
ground surface. The other five monitoring wells (MW-6B, 
MW-BB, MW-16B, MW-24B, and MW-25B) were screened from approxi­
mately 40 to 50 feet below the ground surface. The hydro­
geologic conditions at these two depth intervals are different·, 

4-6 
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- - - - - - - - :• - - - - - - - - - -
Table 4-1 

SOIL GRAIN SIZE DISTRIBUTION 

Sample U.S. Standard Sieve Size and Percent Passing 
- ---

Interval 1 inch No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 
a (0.187") (0.0787") Well No. (feet b.i:!.J. (0.0331") (0.0165") (0.0098") (0. 0059") (0.0029") --

MW-88 15. 0-16.5 100.0 70.4 44. 5 20.0 11.1 5.1 1.4 0.5 

MW-BB 42.5-44.0 100.0 100.0 100.0 100.0 99. 7 99.5 95.7 46.3 
'" 

MW-168 15.0-16.5 100.0 100.0 99.7 99.0 98.2 94.9 84.5 21. 7 

MW-168 42.5-44.0 100.0 100.0 100.0 99.9 99.7 99.2 83.5 39.5 

MW- 23 10.0-11.s 100.0 63.S 50. 5 38.5 23.9 8. 3 2.9 1.3 
.s:. 
I 

-...I MW-23 17.5-19.0 90.S 56. 9 35.0 14.8 8.7 4.5 1.3 0.4 

MW-24A 10.0-11.5 100.0 72.4 64.6 58.3 45.9 25.0 12.9 6.1 

MW-24A 15.0-16.5 100.0 99.3 97.3 94.9 92.9 87.6 70.3 18.5 

MW-248 27.5-29.0 100.0 100.0 99.5 98.9 97.4 90.3 77. 7 24.0 

MW-24B 45.0-46.5 100.0 100.0 99.8 99.6 99.2 98.6 96.2 50.0 

MW-25A 12.5-14.0 100.0 87.6 81.9 75.1 64.7 45.7 32.0 12.4 

MW-2SA 15.0-16.5 100.0 100. 0 98.6 96.0 93.9 90.8 79.9 32.l 

MN-26 10.0-ll.5 94.7 81.3 69.l 56.0 32.6 5.1 0.9 0.4 

MW-26 17.0-18.5 100.0 73.8 56.2 44.6 34.3 19.2 11.0 5.1 

--
~gs = below ground surface. 
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and for the purposes of discussion, they are referred to as 
the shallow and deep monitoring zones. 

As described in Section 4.1.1.1, the shallow monitoring zone 
is characterized by both fill and native materials that con­
sist primarily of gravelly sand with a minimal quantity of 
accessory silt and clay. The deep monitoring zone is char­
acterized by silt and fine sand present in approximately 
equal proportions.. No low-permeability confining unit of 
any appreciable thickness or lateral extent is known to 
separate the two zones. Based on boring logs and geologic 
cross sections presented by HC (June, 1988), interbedded 
hard silt and very dense silty sand are present at approxi­
mately 60 feet below the ground surface in the focused site 
investigation area . 

Hydrologic information collected .by CH2M HILL during the 
focused site investigation included: 

o Static groundwater elevations for evaluation of 
groundwater flow directions and hydraulic gradients 

0 

0 

Slug test and laboratory permeability data for 
estimation of hydraulic conductivity 

Groundwater and tide elevations versus time for 
evaluation of tidal effects on groundwater 
movement 

Groundwater Flow Directions and Gradients. The water table 
is within 4 to 5 feet of the ground surface in most areas of 
the former M&R site. Approaching Port Angeles Harbor, the 
groundwater levels fluctuate up to several feet in response 
to tidal influence. 

Static groundwater levels were measured in all available 
monitoring wells on four occasions during the field inves­
tigation. As referenced in Section 3.1.5, groundwater levels 
were measured on August 3, August 30, and twice (at high and 
low tide) on September 24, 1988. During each measurement, 
groundwater levels were obtained within a period of approxi­
mately 1-1/2 hours so that they would be as contemporaneous 
as possible. Table 4-2 presents groundwater level elevations 
as measured on the above referenced dates. 

Potentiometric contour maps representing groundwater eleva­
tions and flow directions on September 24, 1988 are presented 
in Figures 4-7, 4-8, 4-9, and 4-10. Figures 4-7 and 4-8 
illustrate the potentiometric surface as determined from 
groundwater elevation data collected during high and low 
tide in the shallow monitoring wells, respectively. 
Figures 4-9 and 4-10 illustrate the potentiometric surface 

4-11 
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Table 4-2 
GROUNDWATER ELEVATION DATA 

Reference a Groundwater Elevation 
Point 

b 
Low Tide d Hiqh Tide c e 

Well No. Elevation 03 Aug. 88 30 Aug. 88 24 Sept. 88 24 Sept. 88 

MW-3A 10.02 4.04 3.96 4.02 4.02 
Mil-4A 12.37 3. 70 3.57 3.63 3.64 
MW-5A 9.14 2.76 2.65 2.64 2.64 
MW-6A 8.63 2.14 2.03 2.03 2.04 
MW-6B B.77 N/A N/A 1.55 1.73 

f 8.78 N/A N/A N/A N/A MH-6C 
MW-7 7.88 3.75 3. 72 3.74 3.75 
MH-8 9.76 2.43 2.30 2.20 2.30 
MW-SB 9.17 N/A N/A 2.11 2.21 
MW-11 12.26 1.20 1.30 1.38 1.16 
MW-12 10.92 N/A 2.97 2.98 2.98 
MW-13 9.97 0.12 3.03 3.06 3.06 
MW-14g N/A N/A N/A N/A N/A 
MW-15 7.85 -0.98 -0.05 -2.75 1.04 
MW-16A 8.11 1.88 1.79 1.78 1.78 
MW-168 8.51 N/A N/A 0.78 1.22 
MW-18 9.53 -1.58 -1.38 -3.28 1.69 
MW-19 9.73 -1.08 -0.96 -3.15 1.51 
MW-20 10.14 3.23 3.89 3.95 3.95 
MW-21 9.18 0.93 1.03 0.69 1.14 
MW-22 10.43 1.80 1.76 1.75 1.66 
MH-23 8.24 N/A N/A 2.20 2.22 
MH-24A 9.33 N/A N/A 1.64 1.66 
MW-24B 9.67 N/A N/A 1.19 1.46 
MH-25A 9.01 N/A N/ A 1.98 1.98 
MW-25B 8.55 N/A N/A 1.76 l.98 
MW-26 8.06 N/A N/A 2.45 2.43 

a 
All elevations referenced to Wilsey and Ham datum. 

b 
Top of PVC well casing used as reference point for all groundwater level measurements. 

c 
Measurements t~en between 9:56 a . m. and 11:13 a.m. High tide at 7:56 a.m.; low tide at 
1:09 p.m. 

d 
Measurements taken between 8:02 a.m. and 9:50 a.m. Low tide at 7:55 a.m. 

eMeasurements taken between 1:25 p.m. and 2:55 p.m. Hiqb tide at 2:59 p.m. 
f . 
MW-6C installed in October 1988. Groundwater elevations not available. 

gMN-14 buried under wood chip pile. Reference point and qroundwater elevations not 
available. 

h 
N/A = Not applicable; well not installed or not accessible. 
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as determined from groundwater elevation data collected 
during high and low tide in the deep monitoring wells, 
respectively. 

The above referenced figures indicate that groundwater flow 
is northeast toward Port Angeles Harbor during both high and 
low tides in both the shallow and deep monitoring zones. 
Tidal fluctuations have a significant effect on groundwater 
levels in the shallow monitoring zone within about 150 feet 
of the harbor. Groundwater levels changed as much as 4.97 
feet (monitoring well MW-18) in approximately six hours in 
response to the 7.2-foot tidal fluctuation for the same 
period. 

As can be seen by comparing Figures 4-7 and 4-8, the hori­
zontal hydraulic gradient in the shallow monitoring zone is 
greater at low tide than at high tide. Figures 4-9 and 4-10 
indicate that the hydraulic gradient in the deep monitoring 
zone is less affected by tidal action. However, the res­
ponse of the deep zone within about 175 feet of the harbor 
is not known because there are no wells deeper than approxi­
mately 15 feet in this area. 

Based on groundwater level elevations measured on Septem­
ber 24, 1988, horizontal hydraulic gradients in the shallow 
monitoring zone range from approximately 0.002 (unitless) in 
the southwest portion of the site during both high and low 
tide, to approximately 0.05 near the harbor during low tide. 
Horizontal gradients in the deep monitoring zone are on the 
order of 0.004 to 0.008 during both high and low tide. 

Vertical hydraulic gradients are presented in Table 4-3. 
These data are based on groundwater elevations measured in 
adjacent shallow and deep monitoring wells at high and low 
tide on September 24, 1988. Where measurable gradients 
exist, the vertical component of groundwater flow potential 
is in the upward direction. The vertical gradient was found 
to be greatest at monitoring well pair MW-16/MW-16B, ranging 
from 0.02 to 0.03 during high and low tides, respectively. 
Vertical gradients at other monitoring well pairs were gen­
erally found to be in the order of 0.01 to 0.001. 

Tidal Influence. Groundwater and tide elevations were moni­
tored over a period of several days to evaluate the response 
of groundwater levels to tidal fluctuation. As discussed in 
Section 3.1.5, two arrays of wells were monitored during the 
investigation. Each array included four monitoring wells 
and a stilling well located in Port Angeles Harbor. 

Hydrographs are presented in Figure 4-11 for shallow moni­
toring wells MW-6, MW-15, MW-16, MW-18, and the tide. The 
hydrographs represent water level conditions during an 
BO-hour period between September 14 and 18, 1988. The wells 
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are located approximately 35 feet (MW-18) to 285 feet (MW-GA) 
from the harbor. As depicted in Figure 4-11, MW-15 and MW-18 
are strongly affected by tidal fluctuation because of their 
proximity to the shoreline. No significant groundwater level 
changes are apparent at monitoring wells MW-6A or MW-16, 
suggesting that tidal fluctuations only affect the shallow 
zone of saturation within about 150 feet of the harbor. For 
the period monitored, the hydrographs indicate that there 
were brief diurnal periods of reversal in the groundwater 
flow direction near the shore. This occurred when the ele­
vation of the water table at monitoring wells MW-15 and 
MW-18 was higher than at monitoring wells MW-GA and MW-16A. 

Table 4-3 
VERTICAL HYDRAULIC GRADIENTS 

Screen Vertical H~draulic Gradient a 

Well Pair 
Separatif3n 

High Tide0 Tided No. (feet) Low 

6A/6B 36 8.6 x 10-3 
1. 3 x 10-2 

8/8B 36 2.5 x 10-3 
2.5 x io-3 

16A/16B 34 1. 6 x 10- 2 2.9 x 10-2 

24A/24B 35 5.7 x 10-3 
1. 3 x 10-2 

25A/2SB 36 o.oo 6.1 x 10- 3 

aVertical component of groundwater flow potential is upward 
for all measurable gradients. 

bseparation measured from middle of screens. 

cGradients based on groundwater levels measured on Septem­
ber 24, 1988 between 8:02 a.m. and 9:50 a.m •• High tide at 
7:55 a.m. 

dGradients based on groundwater levels measured on Septem­
ber 24, 1988 between 1:25 p.m. and 2:55 p.m. Low tide at 
2:59 p.m. 

Hydrographs are presented on Figure 4-12 for shallow moni­
toring well MW-21, deep monitoring well MW-16B, paired (deep 
and shallow) monitoring wells MW-24A/MW-24B, and the tide. 
The hydrographs represent conditions during a 40-hour period 
between September 25 and 27, 1988. The wells are lo.cated 
approxima.tely 140 (MW-21) to 175 feet (MW-24A/MW-24B) from 
the harbor. The hydrographs indicate that shallow monitoring 
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well MW-21 is influenced by the tide. No significant change 
in groundwater elevation was noted at monitoring well MW-24A 
during the monitoring period. Deep monitoring wells MW-16B 
and MW-24B are both influenced by tidal fluctuation even 
though the adjacent shallow wells were not apparently af­
fected (the hydrograph for monitoring well MW-16A is shown 
on Figure 4-11). 

Hydraulic Conductivity. As described in Section 3.1.5, slug 
tests were conducted in five Hart Crowser wells and eight 
CH2M HILL wells to estimate the hydraulic conductivity of 
the water-bearing materials. Eight shallow and five deep 
wells were tested. The wells tested and the calculated hy­
draulic conductivity values are presented in Table 4-4. 

Slug tests provide a rapid way to approximate hydraulic con­
ductivity. However, because the test duration is short and 
the radial area around the well being tested is relatively 
small, the results provide only a rough estimate of hydrau­
lic conductivity. 

The slug test data were analyzed using a method described by 
Bouwer and Rice (1976). The procedure is applicable to par­
tially penetrating wells in unconfined aquifers. Negligible 
drawdown and no flow above the water table is assumed. 

Using the analytical ·method described by Bouwer and Rice 
(1976), hydraulic conductivity is calculated by: 

re ln (Re/rw) y 

K""' 
0 

2tLe ln -
yt 

where: K = hydraulic conductivity 
R = effective radial distance over which the e head di~ference is dissipated 
r = well screen radius 
re = radial distance from center of the well to w the borehole wall 
L = length of screen 
ye = water level at time zero 

0 water level at time t y~ = 
= time since y

0 

Bouwer and Rice (1976) present an empirical formula to cal­
culate R that requires an estimate of the aquifer thick­
ness. HSwever, R is relatively insensitive to large errors 
in the aquifer th!ckness approximation. Based on hydrogeo­
logic data presented by Hart Crowser (June 1988), an aquifer 
thickness of 60 feet was asswned. 

As described in Section 4.1.1.1, gravelly sand is predomi­
nate in the saturated zone screened by the shallow monitor­
ing wells. Finer grained material consisting predominantly 

4-23 
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Table 4-4 
SLUG TEST RESULTS 

Shallow Monitoring Wells 

Well No. 

MW-6A 

MW-8 

MW-15 

MW-16A 

MW-22 

MW-24A 

MW-25A 

MW-26 

Deep Wells 

well No. 

MW-6B 

MW-SB 

MW-16B 

MW-24B 

MW-25B 

Screen Int15rval 
(ft bgs ) 

4-14 

4-14 

5-15 

6-16 

3-13 

5-15 

4-14 

4. 5-1 4 .5 

Screen Int15rval 
(ft bgs ) 

40-50 

39.5-49.5 

40-50 

40-50 

40-50 

Hydraulic Conductivitya 
(ft/day) 

1.0 x 10-1 

1.5 x 10-l 

2.1 x 10-1 

1. 6 x 10-1 

1. 8 x 10-1 

1. 8 x 10-2 

1. 4 x 10-1 

1.1 x 100 

MEAN = 2.6 x 10-1 

Hydraulic Conductivitya 
( f t/day) 

MEAN = 

3.6 x 10- 3 

4.3 x 10-3 

4.0 x 10- 3 

7.6 x 10-3 

3.7 x 10-3 

4. 6 x 10- 3 

aHydraulic conducvity values presented are the mean of 
initial and recovery tests. 

b bgs = below ground surface. 
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of silt and fine sand are prevalent in the deep monitoring 
zone. The range in calculated hydraulic conductivity values 
for the eight shallow monitoring wells tested is 0.018 to 
1.1 feet/day, with a mean value of 0.26 feet/day. This 
range in hydraulic conductivity is relatively small con­
sidering several of the shallow wells are screened in fill 
materials that probably vary in their physical characteris­
tics. The range in calculated hydraulic conductivity values 
for the five deep monitoring wells is 0.036 to 0.076 feet/ 
day, with a mean value of 0.046 feet/day. 

Seven undisturbed soil samples were recovered from the 
screen intervals of monitoring wells for laboratory permea­
bility testing. Five of the ·samples tested were recovered 
from the screen intervals .of deep monitoring wells. Only 
two samples were recovered from shallow wells. The coarse 
granular material prevalent at the shallower depths made 
recovery of undisturbed samples difficult. Each sample was 
tested using U.S. Army Corps of Engineers Method 
No. EM 110-2-19-06. Due to the orientation of the samples 
relative to the hydraulic head applied during testing, the 
laboratory analysis measures permeability in the vertical 
direction. 

Table 4-5 presents the results of laboratory permeability 
testing. Permeability values range from 0.0074 to :o.12 feet/ 
day for the samples collected from the deep zone and 0.048 
and 3.1 feet/day for the two samples collected from the 
shallow zone. When compared to slug test results for some 
of the same wells (see Table 4-4), the laboratory values are 
generally about one order of magn~tude higher. 

Table 4-5 
LABORATORY PERMEABILITY TEST RESULTS 

Sallple Depth 
Laboratory b 

Per11eability 
a 

Cft/dal'.l Material Descri~tion Nell No. (ft hg:s ) 

MH-6B 51.5-54.0 1.4 x 10 
-2 

Fine sand and silt 

MN-SB 47.5-49.0 1.2 x 10 
-2 Fine sand and ' silt 

MW-16B 40.0-41.5 1.2 x 10 
-1 

Fine sand and silt 

MW-24A 11.s-20.0 4.8 x 10 
-2 

Silty fine sand 

MW-24B 40.0-41.S 
-2 

2.1 x 10 Fine sand and' silt 

MW-25A 10.0-12.5 
QI 

3.1 x 10 Silty fine sand with qravel 

MW-258 41.s-so.o 7.4 x 10 
-3 

Fine sand and silt 

. ; 
abgs =below ground surface f' 

bPermeability Test Method EM 110-2-19-06 (U.S. Army Corps of 
Engineers). ;t 

~ J. 
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Lower hydraulic conductivity values calculated from slug 
test data may be due to formation damage along the monitor­
ing well borehole caused by drilling. In contrast, higher 
permeability values obtained from laboratory permeability 
analyses may have been caused by piping in the testing ap­
paratus during analysis. The variation in results can also 
be attributed to the heterogeneity of the aquifer and the 
small volume of material tested at, or from, each well. 
Regardless, this degree of variability is low considering 
that the methods used are suitable only for providing esti­
mates of hydraulic conductivity. 

Groundwater Flow Velocities. Horizontal groundwater flow 
velocities in the focused site investigation area can be 
estimated from a modified version of Darcy's Law given values 
for hydraulic conductivity, horizontal gradient, and effec­
tive porosity. Flow velocity can be estimated from the 
equation: 

I<I 
v = 

where: V = average interstitial horizontal groundwater 

K 
I 

ne 

= 
= 
= 

flow velocity 
horizontal hydraulic conductivity 
horizontal hydraulic gradient 
effective porosity 

Depending on tidal stage and location within the focused 
site investigation area, the horizontal groundwater flow 
velocity in the shallow monitoring zone is estimated to be 

;j in the range of 3 to 83 feet/year assuming: 
f 

) 

K = 0.26 to 1.6 feet/day (mean of slug test and 
laboratory permeability results for shallow wells, 
respectively) 

I = 0.01 to 0.05 

ne = 0.35 (reasonable values per Freeze and Cherry 
(19791 and Todd [1976]) 

4.1.1.3 Groundwater Chemistry 

Groundwater samples were obtained from CH2M HILL wells and 
selected Hart Crowser monitoring wells and analyzed for com­
mon ion chemistry and water quality parameters. Table 4-6 

.. summarizes the wells sampled, analyses conducted, and results. 

· Figures 4-13 and 4-14 show the average laboratory pH values 
for water samples collected .from shallow and deep wells, 
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~ 
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l'V 
...,J 

f9 - .. 

Well 
___!!2:_ 

MW-5 

MW-6A 

MW-6B 

MW-6C 

MW-8 

HW-88 

Mlf-15 

Sample 

~ 

8/88 
10/88 

8/88 
10/88 

9/88 
10/88 

10/88 
10/88 

8/88 
10/88 

9/88 
10/88 

8/88 
10/88 

MW-16A 8/88 
10/88 

MW-168 9/88 
10/88 

MN-18 8/88 
10/88 

MW-19 8/88 
10/88 

MW-21 8/88 
10/88 

MW-22 8/88 
10/88 

HW-23 9/98 
10/88 

_.f.'!.. 

6.5 
6 . 6 

7.2 
7.4 

8 . 0 
7.6 

7.7 

1.0 
1.2 

7.7 
7 . 8 

1.0 
6.9 

7.2 
7.1 

7.3 
;.1 

6.6 
6.6 

6.6 
6.5 

7.4 
7.4 

7.3 
7.7 

6.9 
6.9 

---
Conductivity 

(11•ho11/c111I 

960 
825 

2,380 
1,175 

41,000 
32,000 

2,000 

1,400 
1,250 

l'o, 500 
15,500 

28,500 
24,000 

2,460 
2,000 

35,800 
30,000 

48,500 
53,000 

57,300 
52,500 

1,920 
1,770 

1,990 
1,780 

1,120 
1,250 

- - •• -- - - - -· 
Table 4-6 

SUMMARY OF NATURAL WATER QUALITY DATA 

Alkalinity 
AS CaC0

3 
m9/L 

352 
256 

900 
913 

2,200 
2,210 

924 

431 
433 

706 
759 

1,280 
1,290 

943 
906 

2,050 
2,030 

396 
252 

4Jl 
352 

882 
881 

766 
793 

461 
501 

Chloride 
(mg/L) 

51.4 
62.2 

173 
81.3 

10,100 
11,400 

99.7 

110 
111 

5,450 
6,160 

7,850 
6,370 

180 
192 

10,300 
11,100 

14,100 
15,100 

14,600 
15,700 

96.0 
1,200 

123 
114 

97.0 
99.A 

Sulfate 
lmq/L) 

<LO 
(LO 

21.5 
13 . 1 

6 . 7 
34.9 

9.9 '• 

10.6 
10.8 

390 
454 

430 
329 

Nitrate 
(mq/L) 

(0.5 
<0.5 

<2.5 
<o.5 

<o.5 
<5 

(0.5 

<o.5 
(0.5 

J.3 
<o.5 

(50 
3.6 

(5.0 ( 2 .5 
5.2 <o.5 

15.7 8.0 
(1.0 84. 7 

1,570 (50 
2,370 <SO 

1,950 (100 
1,970 (50 

4.4 <0.5 
(1.0 (0 . 5 

41.J <o.5 
24.7 (0.5 

5.2 <o.5 
3.6 (0.5 

Total 
Dissolved 
Solids 

(mqfL) 

512 
534 

1,290 
1,550 

19,500 
20,400 

1,470 

704 
921 

9,860 
11,300 

15, 100 
12,500 

J,320 
1,320 

19,500 
19,700 

25,300 
29,100 

27,600 
28,900 

1,140 
1,200 

1,080 
1,120 

662 
736 

Calcium 
(1119/L) 

41.5 
18.5 

181 
168 

252 
246 

136 

9.2 
16.2 

198 
202 

177 
126 

98.0 
71.0 

350 
260 

282 
276 

320 
348 

122 
135 

122 
115 

68.0 
70.0 

.. 

Ma911esium 
(m9/L) 

17.5 
9.8 

380 
41.6 

736 
620 

46.1 

18.0 
15.0 

299 
337 

520 
]37 

57.0 
50.5 

249 
438 

800 

425 

930 
1,010 

57.0 
48 . 8 

51.0 
23.5 

46.0 
43.4 

- -
Potassium 

(1119/L) 

12 . 3 
12.7 

75.0 
82.3 

171 
171 

9 2. 9 

17 . 6 
16.4 

109 
114 

165 
158 

74.0 
82 . 3 

800 
239 

25 . 6 
llB 

280 
3]8 

26 . 7 
29 . 0 

23.2 
35.3 

17 . 4 
13 . 7 

-
Sodium 
( .. 9/L) 

104 
101 

175 
120 

5,300 
6,060 

189 

JBS 
237 

3,020 
l,130 

4 , 400 
4, 160 

238 
258 

5,940 
6,310 

7,220 
1,010 

8,95Q 
1,020 

141 
174 

119 
176 

101 
84.l 

-

 
 

FSPOPA  048546



Table 4-6 
(continued) 

Total 
Alkalinity Dissolved 

Well Sample Conductivity AS Caco
3 

Chloride Sulfate Nitrate Solids CalciUlll MagnesiUll Potassium Sodium 
No. ~ ....I!!!_ l11111hosfcm) mg/L Cmq/L) l111glLl lmCJLLl (1119/L) __ (1119&L_ _(~9/L) (1119/LI ~ (lll<J/LJ 

MW-241t 9/88 7.4 n,100 1,820 10,600 15.6 12.S 20,700 248 760 199 6,080 
10/88 7.4 32,000 1,980 12,100 (100 (50 20,500 230 600 207 6,880 

MW-24A 9/88 7.8 2,250 890 77.5 8.5 <o . s 1,175 ss.o 66.S 31.9 272 
10/88 7.8 1,075 926 66.4 15.5 (0.5 1,120 50.5 51.3 26.9 252 

MW-25A 9/88 6.7 1,300 542 92 Sl <o . s 890 103 339 19.0 162 
10/88 7.7 1,430 545 97.4 44.2 <o.s 1,030 00.0 321 23.1 199 

MW-258 9/88 8,0 18,900 1,160 7,260 25 " 2.7 11,500 150 262 109 387 
10/88 8.1 17,000 1,130 6,850 104 3.9 12,100 119 279 126 4,180 

MW-26 9/88 6.6 890 292 71 2 <O.S 576 15.2 17 . 6 13 . 5 109 
10/88 6.7 890 313 66.0 3.4 <o . 5 928 19.0 10 . 8 12.3 104 

~ 
I 
tv 
CXl 

~ .'~ 

- - ... ~ ...... - - -· --~ - - ~m, mK' - - mlJ -
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respectively. All pH values fall within the expected range 
for natural waters. In the shallow monitoring zone (Fig­
ure 4-13), pH values range from 6.6 to 7.9. Values are 
relatively low inland, higher in the middle of the focused 
site investigation area, then decrease in wells nearest the 
harbor. The low pH (e.g., 6.6) of wells nearest the harbor 
is not characteristic of seawater. 

In the deep monitoring wells (Figure 4-14) the pH values 
range from 7.1 to 8.1. Groundwater from MW-25B indicates 
the highest pH value. The pH values of deep monitoring 
wells are nearer the expected value for seawater (7.9-8.2) 
than groundwater samples collected from the shallow 
monitoring wells. 

Figures 4-15 and 4-16 show the average laboratory specific 
conductivity values for shallow and deep wells, respectively. 
In the shallow monitoring zone {Figure 4-15), conduct~vity 
is highest near the harbor. The increase in conductivity 
indicates that brackish or salt water from the harbor is 
mixing with the fresh groundwater approaching the shqreline. 
In the deep monitoring zone (Figure 4-16), conductiv~ty 
values are high (e.g., 16,000 to 37,850 umhos/cm) and gen­
erally increase toward the harbor. If the conductivity 
values for shallow and deep monitoring well pairs ar~ com­
pared, conductivity of groundwater in the deep wells ·is con­
sistently more than an order of magnitude .higher. This 
marked change in conductivity with depth indicates i~trusion 
of saline water beneath the site. ' 

Figures 4-17 and 4-18 graphically illustrate on trilinear 
diagrams the relative concentrations of cations and anions 
in groundwater samples from selected wells. Figure 4-17 
demonstrates the difference in chemistry between shallow 
wells located inland and shallow wells located near the har-

' bor. Inland wells are characterized by water with sodium as 
the predominant cation and carbonate as the predominant anion. 
Wells nearer the harbor are characterized by sodium as the 
predominant cation and chloride as the predominant anion. 

Comparison of the absolute values of ions in the dif~erent 
wells (Table 4-6) indicates that the inland groundwa~er is 
relatively fresh whereas groundwater near the harbor 7is rel­
atively brackish. 

Figure 4-18 illustrates the natural groundwater chemistry 
for groundwater samples collected from selected deep wells 
at the site. Typical seawater is also plotted on the tri­
linear diagram for comparison. Sodium and chloride are the 
dominant ions in groundwater collected from deep monitoring 
wells. The relative concentration of ions for deep ~ells 
and for shallow wells near the harbor is very similaD to 
seawater except for elevated alkalinity values and b~low 

J 
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normal sulfate values among the deep well samples, and low· 
magnesium values among deep and nearshore samples . 

4.1.2 MARINE SEDIMENT AND VERIFICATION STUDY SOIL SAMPLES 

Table 4-7 summarizes the physical characteristics of marine 
sediment samples collected during the focused site investi­
gation. Moisture content of the five samples and one field 
duplicate ranged from 62.4 percent to 85.0 percent. The 
total organic carbon content ranged from 0 .78 to 2.6 percent 
on wet weight basis. 

The relative grain size distribution of these samples 
generally range from silty fine sand to sandy silt (SM to ML 
designation per the Unified Soil Classification System). 
Grain size distribution curves for both marine sediments and 
verification soils (Section 4.1.3) are illustrated in 
Figures 4-19 and 4-20. 

A discussion of the verification study is provided in a 
technical memorandum as an addendum to this report. The 
technical memorandum includes a complete discussion of all 
sampling procedures performed during the course of verifying 
the HC Preliminary Environmental Assessment. 

Table 4-7 
MARINE SEDIMENT ANALYTICAL DATA COLLECTED 

ON SEPTEMBER 22, 1988 

Parameter DS-MS-01 DS-MS-02 DS-MS-03 DS-MS-04 DS-MS-05 DS-MS-05c 

lk Moisture 85.0 81.0 78.8 82.7 62.4 62.4 
TOCa 1.6 0.78 1.7 1.8 2.6 1.7 
Grain size 

b 

<0.75" 0 5 0 21.8 0 0 
0.37411 4.1 15.1 1.4 3.1 0 2.2 
0.18711 3.0 10. 7 B.4 4.7 0.5 0.2 
0.0787" 2.S 9.5 6.9 2.9 0.2 1-1 
0.0331" 1.4 6.3 2.8 1.6 0.2 O.B 
0.0165" 2.8 3.2 2.7 6.0 0.5 1.0 
0.009811 7.7 B.l 4.2 13.6 2.3 1.0 
0.0059" 11.1 6.8 5.7 9.8 16.8 3.0 
0.002911 21.6 10.8 11.1 11.3 43.6 38.8 
Pan 45.9 24.5 26.9 25~1 35.9 57.9 

a Wet weiqht basis (percent). 
h 

Percent retained on screen (100 percent organic material at screens ii:o.75 in~ high 
organic content observed for all screen sizes). 

c 
Field duplicate. 
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4.2 LABORATORY RESULTS 

4.2.l QUALITY ASSURANCE AND QUALITY CONTROL 

CH2M HILL carried out an extensive quality assurance program 
that included final data validation reviews for conformance 
to EPA Contract Laboratory Program (CLP) protocols and 
project specific parameters. 

The completeness of all data with regard to the EPA criteria 
and control limits was found to be above 95 percent. Com­
pleteness is defined as the percent of data found valid in 
2accordance with EPA CLP control limits and criteria; these 
limits and criteria are noted for each section below. In 
general practice, 95 percent completeness represents very 
high quality data. 

Sample chain-of-custody, sample preservation, and sample 
holding times were documented as described in the CLP proto­
cols. Holding times were noted to be within guidelines. 
Sample preparation, analytical methodology, usage of stan­
dards as established by laboratory records, and instrument 
output were carried out in accordance with CLP methods and 
the methods previously defined in the quality assurance 
plan. 

The analytical results were reviewed after analysis with 
regard to acceptability standards defined in the CLP ;proto­
cols. The protocols define the level of effort for QC (the 
frequency with which the quality control procedures are to 
be carried out). Method blanks, accuracy, and precision 
measurements (defined below) were carried out at 10 percent 
frequency in general, as specified in the protocols. In­
strument calibrations and tuning were also carried o~t at 
the level of frequency defined in the protocols, with an 
equivalent level of effort for other parameters. 

The quality control data were also evaluated quantitatively. 
For the CLP parameters, EPA has established control limits 
for the evaluation of the data. These EPA limits are based 
on past data bases. Quality control data that are n9t with­
in these limits were noted, and the impact on the resplts 
was evaluated. For non-CLP parameters, the quality c·ontrol 
data were used for qualification of data with regard to 
precision and accuracy, as· further discussed below. 1 

Several compounds did not meet initial and/or continuing 
calibration criteria. None of these compounds were detected 
in the samples analyzed after these calibrations so only the 
quantitation limit is affected. · 
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4.2.1.l Accuracy, Precision, and Blank Measurements 

Accuracy is a measure of the deviation between the true value. 
and the observed test value. The accuracy of chemical test 
results is measured by establishing the average recovery. 
The recovery is determined by splitting a series of samples 
into two portions, spiking (adding a known quantity of the 
constituent of interest) one of the portions, and submitting 
both portions for laboratory analysis as independent samples. 
In general, two types of recoveries are measured: matrix 
spike recoveries and surrogate spike recoveries. For a ma­
trix spike, known amounts of standard compounds identical to 
the compounds present in the. sample of interest are added to 
the sample. For a surrogate spike, the standards are chemi­
cally similar but not identical to the compounds in the frac­
tion being analyzed. The purpose of the surrogate spike is 
to provide quality control on every sample by constantly 
monitoring for unusual matrix effects and gross sample pro­
cessing errors. Surrogate spikes are generally done for 
organic compounds analyses. 

Perfect accuracy would be defined by 100 percent recovery. 
EPA control limits for CLP data for each parameter are noted 
in the tables in this section. Data that are outside these 
control limits have been flagged as noted in the footnotes. 
For non-CLP parameters, the accuracy measurement serves as a 
quantitative qualifier, as defined above. For the CLP para­
meters, data were found to be within the listed control 
limits for above 95 percent of measurements, indicating data 
of high quality. 

Precision is a measure of the spread of the data when more 
than one measurement is taken on the same sample. For dupli­
cate measurements, precision can be expressed as the rela­
tive percent difference (RPD). The EPA CLP control limits 
are noted, along with any data points outside the limits. 
For the CLP parameters, the data were again found to be 
within the listed control limits for above 95 percent of 
measurements. 

A laboratory method blank is defined as an appropriate vol­
ume of "organic-free" water that has been processed exactly 
as a sample (same glassware, reagents, and solvents). A 
blank measurement helps distinguish observed test results 
that are caused by.contamination or instrument error from 
those that are intrinsic to the sample. As part of this 
quality assurance program, the conclusions presented in this 
report were reviewed. All statements calling for corrective 
action in interpreting the data on the basis of measured 
quantities were noted,· and these quantities were checked to 
ensure that they were not affected by any laboratory 
contaminants • 
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4.2.1.2 Close Support Laboratory Method 8040 QA/QC Results 

All of the sample and QA data in this section are the re­
sults of work performed by staff at CH2M HILL's Corvallis, 
Oregon, laboratory. The laboratory's proximity and rapid 
analyses allowed it to serve as the close support laboratory 
(CSL) on this project rather than as an onsite field lab­
oratory subject to problems inherent with field conditions. 

The CSL performed modified EPA methods for the analysis of 
phenols: SW 846 Method 8040 for soil samples and Method 604 
for water samples. (Method 604 is equivalent to Method 8040 
for an aqueous matrix.) These methods were modified for 
detection and quantification of targeted chlorophenols, 
specifically tetrachlorophenols (sum of 2,3,4,5 and 2,3,5,6 
isomers) and pentachlorophenol. Modifications to the meth­
ods are described in the CSL methods included in the QAPP 
(Appendix A) • 

An important sample preparation feature of these analyses , 
regardless of sample type, was acidification prior to ex­
traction. Acidification converts pentachlorophenate, the 
anionic form of pentachlorophenol that was used at the site, 
to pentachlorophenol. Hence the analyses also measured both 
pentachlorophenate and pentachlorophenol as pentachlorophenol. 

Performance criteria· for Daishowa samples were established 
at the beginning of the project and are detailed in the QAPP 
(Appendix A). The project-specific quality assurance and 
performance criteria for Method 8040 are shown in Table 4-8. 
For comparative purposes, EPA Contract Lab Program criteria 
are also shown in Table 4-8, where applicable. 

Other QA performance criteria include instrument calibration 
response factor variance (±15 percent of initial calibra­
tion) and quality control sample analysis (within 95 percent 
confidence limits) . 

The QA analyses were performed at the frequencies specified 
in the QAPP. The QA data were calculated daily to determine 
if the analytical system was "in control". 

Accuracy. All spiking was performed with tetrachlorophenols 
and pentachlorophenol and 2-fluorophenol as a surrogate. 
Frequency of accuracy analysis was 1 in 20 or 1 per batch, 
whichever was more frequent. The percent recoveries of the 
matrix spikes, matrix spike duplicates, and surrogate spikes 
are shown on Table 4-9 and surrogate recoveries on 
Figure 4-21. Recovery data are also in Figures 4-22 and 
4-23 for PCP and TCP respectively. 
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Table 4-8 
PROJECT-SPECIFIC QUALITY ASSURANCE AND 

PERFORMANCE CRITERIA 

Project-Specific EPA CLP 
CSL Criteria Criteria 

Water Soil Water Soil 

Detection Limits* o.oos mg/1 1.0 mg/kg 0.05 mg/l 1.6 mg/kg 

Precision, Ill RPO 
Tetrachlorophenols ±40 ±40 NS NS 
Pentachlorophenol ±40 ±40 ±50 ±47 

Accuracy, \ Recovery 
Tetrachlorophenols 40-160 40-160 NS NS 
Pentachlorophenol 40-160 40-160 9-103 17-109 
2-Fluorophenol 

(surrogate) 60-140 60-140 21-100 25-121 

Retention Time, Min ±0.05 ±0.05 ±0.06 ±0.06 

Holding Time 24 hrs 48 hrs 7 days 7 days 

* CSL detection limits for Pentachlorophenol based on instrument detec-
tion limits 

NS: Not speci fied. 

At times the recovery of tetrachlorophenol and pentachloro­
phenol was adversely affected by high organic background, 
which masked the spike compounds. Conversely, the 2-fluoro­
phenol displayed little effect from the organic background. 

Frequency of precision analysis was 1 in 20 or 1 per batch, 
whichever is more frequent. Matrix spike/matrix duplicate 
data were used to calculate precision. The %RPD values are 
shown in Table 4-9. 

Low concentrations of the analytes in the sample and spiked 
sample can cause duplicate analyses to exceed the target 
range for RPD. Near the i nstrument detection limit the mea­
surements become inherently less repeatable (see the discus­
sion in Section 5). Often, precision criteria are modified 
to allow duplicates of plus or minus the detection limit, 
where the results are less than 10 times the detection limit. 
No data were rejected if they met these alternative criteria . 

Holding times were met for all of the Daishowa samples. 
Soil samples were analyzed within 24 hours and water samples 
were analyzed within 48 hours. 
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Table 4-9 
MATRIX SPIKES , MATRIX SP IKE DUPLICATES.. SURROGATE SPIKES 

METHOD 8040 

2-Fluor­
Phenol 

Tetrachlorophenols Pentachlorophenol (Surrogate) 
initial \ DUpe \ \ initial \ DUpe \ ' \ 

Sample ID 

H2o Spike 
8318-4 
8318-4 s. 
8320-1 

Value Recovery ~ Recovery ~ Value Recovery ~ Recovery RPO Recovery 

0.367 
2.32 
1.33 
0.105 

8320-1 s. 0.076 
8334-11 <0.005 
8344-11 s. 29.7 
8345-5 <0.005 
8345-5 s. 23 
8350-1 0.007 
8356-6 <l 
8356-6 s. 21.9 
8380-3 <l 
8380-3 s. 24.6 
8401-10 <l 
8401-10 s. 11 
8401-12 
8410-8 
8410-8 s. 
8410-2 
8419-5 
8419-5 s. 
8429-6 
8426-6 s. 
e

2
o Spike 

8432-1 
8432-l s. 
8432-5 
8432-5 s. 
e

2
o Spike 

8153-5 
8453-S S. 

<0.005 
<l 
7.65 

<0.005 
<l 
27 
<l 
9.22 

31.5 
<l 
17.9 
<l 
15.8 
0.324 

<l 
22 

8453-10 <l 
8453-10 s. 19.2 
8453-1 
8453-l s. 
8482-1 
8482-1 s. 
8512-5 
8512-5 s. 
8527-3 
8527-3 s. 
8527-9 
8527-9 s. 
H 0 Spike 

8~52-6 

<0.005 
0.185 
0.045 
0.359 
0.006 
0.32 

<0.005 
0.271 

<l 
3.89 
0.239 
0.092 

94.3 0.334 85.8 9 0.152 
2.52 
2.01 
0.052 

2.03 13 
-180 1.29 -190 3 

0.108 -3 
-1.s o.oe 

<0.005 
79.2 28 

<o.oos 
22.4 

0.008 
<l 

65.2 18.5 

70.8 21.3 
<1 

45.8 13 
<0.005 
<l 

22.4 8.13 
<0.005 
<1 

78 15.4 
<l 

40.4 25. 7 
81.1 

<l 
58.7 24.S 

<1 
83.5 16.5 
83.3 

<l 
59 . 8 25.5 

<l 
46 29 

<0.005 
n.6 0.112 

0.046 
92.2 0.309 

0.006 
82.1 0.326' 

<0.005 
69.5 0.29 

<l 
15.1 
61.5 0.276 

0.055 

20.6 -5 0.007 
0 <0.005 

80 6 13.4 
0 3.H 

80.4 3 8.5 
-13 <0.'005 

0 <l 
62.7 17 9.71 

ERR <l 
67.8 14 11. 7 

0 <1 
56.3 -17 9.81 

0 <0.005 
0 <l 

32.6 -6 4.9 
0 <0.005 
0 <l 

65. 2 55 12.8 
0 <1 

93.3 -94 4.09 
ERR 17 

0 <l 
92.4 -31 10.l 

0 <l 
84.1 -4 8.5 

ERR 0.148 
0 <l 

80.4 -15 11.4 
0 <l 

52.1 -41 7.37 
0 <0.005 

44.2 7 0.039 
-2 <0.005 

79.3 15 0.108 
0 <0.005 

83.7 -2 0.177 
0 <0.005 

74.4 -7 0.152 
0 <l 

ERR 0.202 
71 -14 0.107 

50 0.064 

llY.i'E: ERR siqnifies that duplicates were not analyzed. 

77.l 0.174 88.4 -13 
2.66 -5 

-328 2.27 -197.5 
0.049 

-12 
6 

-21.8 0.032 
<0.005 

70.4 12.5 
2.13 
8.76 

<0.005 
<1 

56.9 7.81 

66.2 11.4 
<1 

80.6 11.8 
<0.005 
<l 

28.3 5.32 
<0.005 
<l 

73.3 6.88 
<1 

35.3 13.1 
86.l 

<l 
65.2 14.l 

<l 
88.8 8.33 
75.1 

<l 
59.5 14.1 

<1 
34.9 18.4 

<0.005 
19.8 0.036 

<0.005 
54.6 0.08 

<0.005 
89.9 0.169 

<0.005 
77 0.086 

<l 
1.6 

54.l 0.116 
0.038 

16.1 -128 
0 

70. 7 7 
55 

40. B -3 
0 
0 

52. 2 22 
ERR 

71.4 3 

0 
110. 7 -18 

0 
0 

42.1 -8 
0 
0 

57.4 60 
0 

93.7 -105 
~ 

0 
104. 8 -33 

0 
83.9 2 

ERR 
0 

85.6 -21 

\ 0 
65.S 1 i -86 

; 0 

18.2 8 
0 

40.5 : 30 
0 

85.7 5 
0 

43.8 SS 
0 

! :ERR 
58.9 ' .' -8 

51 
\ 

.l 
RPD is the relative percent difference between the two values. • J 
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Blanks were used to determine the existence and magnitude of 
contamination, if any, introduced by laboratory and field 
procedures. Field and laboratory blanks were both used in 
this investigation. Blank data are compared to detection 
limit criteria. 

Distilled water was used as a water blank and sodium sulfate 
was used as a soil blank by the lab. These blanks were 
treated identically as samples in sample preparation and 
analysis procedures. Frequency of blank analysis was 1 in 
20 or 1 per batch, whichever was more frequent. Throughout 
the Daishowa project, there were no detectable compounds 
found in any lab blanks. 

Equipment blanks were also analyzed. All equipment blanks 
showed no contamination except for DSA-MW6C-EB-ll/8/88 which 
had 0.030 mg/l PCP and DSA-16C-EB with 0.009 mg/l TCP and 
0.016 mg/1 PCP. For sample MW-6C~ the sample value was 
greater than five times the blank contamination and is valid 
according to EPA data validation guidelines. In sample MW-16C, 
no PCP was found above the detection limit and the TCP value 
was greater than five times the blank contamination level so 
no action was taken. 

Detection limits for the analytes were set at 1.0 mg/.kg for 
soil samples and 0.005 rng/l for water. These were based on 
method and instrumental performance and did not take into 
account the potential matrix effects. This should be consi­
dered when interpreting the data. Considering the effects 
of water matrix on the instrumental detection limit, it is 
apparent that the practical quantification limit for 
analysis of Daishowa water samples is 0.03 mg/l. The 
practical quantification limit for Daishowa soil samples is 
1.0 mg/kg as originally specified. 

Daily mid-range calibration checks were performed prior to 
the analysis of each day's samples or with each lot 9f 20, 
whichever was more frequent. The initial linear range can 
be seen on Table 4-10. If the daily response factors varied 
by more than ±15 percent from the initial calibration, a 
fresh standard was prepared and recalibration performed. 

A retention time marker, 2,4,6-tribromophenol, was used in 
all samples to monitor the instrument performance. Fig-
ure 4-24 shows that retention times stayed within the ±0.05 
minutes, except for three outliers in the first week of work. 

water pollution quality control samples (WP 281) (obtained 
from from EPA-EMSL repository) were run to monitor the ex­
traction procedure and quality of lab standards. With the 
exception of phenol and 2,4-dimethylphenol, all compounds 
were within the 95 percent confidence intervals. This can 
be seen on Table 4-11. , · 
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Table 4-10 
DAI SHOWA 

INITIAL CALIBRATION DATA 
Date: 8/22/88 

Estd 1 Estd 2 Estd 3 
Area Area Area 

Compound 50 ppm 5 Ppm 0.5 ppm Linearity 

2-Fluorophenol 14026000 1200000 282320 0.999491 
Phenol 2967300 252950 52750 0.999568 
2-Chlorophenol 2062800 182670 38268 0.999664 
2-Nitrophenol 1906000 171750 33853 0.999738 
2,4-Dimethylphenol 3207000 278760 57623 0.999625 
2,4-Dichlorophenol 1880800 163800 34989 0.999609 
4-Chloro3-Methylphenol 13632000 1163900 250490 0.999552 
2,4,6-Trichlorophenol 4732000 419920 88349 0.999666 
2,4-Dinitrophenol 4395900 346270 40857 0.999622 
4-Nit'rophenol 12031000 1130200 240330 0.999790 
Tetrachlorophenols 16309000 1524300 327330 0.999792 
2-Me-4,6-Dinitrophenol 9760800 888300 154260 0.999815 
Pentachlorophenol 7105900 598790 127970 0.999520 

Table 4-11 
WATER POLLUTION QUALITY CONTROL SAMPLES 

EPA STANDARD WP281 

8/25/88 
True 95 Percent 8/25/88 Dupe 8/25/88 

Parameter ~ _x_ Confidence Interval Value Value \ RPD 

Phenol 0.100 0.0431 0.0269 - 0.0593 0.065 0.067 -3 
2,4-dimethylphenol 0.0833 0.0507 0.0217 - 0.0797 0.119 0.116 3 
2-chlorophenol 0.110 0.0905 0.0509 - 0.130 0.107 0.108 1 
4-chloro-3-methylphenol 0.175 0.150 0.0992 - 0.201 0.174 0.169 3 
2,4-dichloropbenol 0.070 0.0572 0.0354 - 0.0790 0.070 0.069 l 
2,4,6-trichloropbenol 0.125 0.107 0.0744 - 0.140 0.125 0.125 3 
Pentachlorophenol 0.090 0.0768 0.0404 - 0.113 0.105 0.093 12 
2-nitrophenol 0.175 0.141 0.0938 - 0.188 0.172 0.168 2 
4-nitrophenol 0.120 0.060 0.0276 - 0.0924 o.oss 0.084 l 
2,4-dinitropbenol 0.275 0.218 0.0820 - 0.354 0.297 0.276 7 

Note: Concentrations in mg/l. 

4 - 48 

9/23/88 
Value 

0.065 
0.069 
0.098 
0.167 
0.064 
0.124 
0.081 
0.158 
0.074 
0.221 
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4.2.2. Chemical Data Quality Assurance--Method 8270 and 
Appendix IX Parameters 

Groundwater and soil samples were analyzed for semivolatile 
organic compounds by Method 8270 for Appendix IX parameters . 
The specific parameters are presented in the QAPP 
(Appendix A) • 

Analyses were carried out by Enseco's California Analytical 
Laboratory and Rocky Mountain Analytical Laboratory using 
the EPA Contract Laboratory Program (CLP) protocols. The 
semivolatile organic compound.s analyzed for were the com­
pounds listed in the target compound list (TCL) used by the 
EPA CLP for Superfund sites. The TCL includes the priority 
poilutants plus other compounds from the Hazardous Substances 
List (HSL). The presence and nature of other existing or­
ganic contaminants were also established as defined by the 
EPA CLP protocols •. The Appendix IX parameters were analyzed 
by standard EPA methods (volatile compounds 624 and 8240, 
semivolatile compounds 625 and 8270, pesticides/PCBs 608 
and 8080, metals 200.7, 206.2, 239.2, 245.1, 270.2, 279.2 , 
6010, 7060, 7421, 7471, 7740, and 7841; cyanide 335.3 
and 9010, and sulfide 376.2 and EPA/OSW) with an equivalent 
level of quality assurance effort with regard to the CLP 
protocols. .Only the Method 8270 QA tables appear in this 
section. Appendix IX data is provided in Appendix J. 

The quality control measurements that aided in the quantita­
tive assessment of the Method 8270 data are summarized in 
Tables 4-12 through 4-17 presented in this section. These 
include accuracy, precision, and blank measurements; the 
meaning and usage of these measures are explained in Sec­
tion 4.2.1. Other quality control parameters have been doc­
umented in accordance with EPA CLP protocols and are on file 
at CH2M HILL and the subcontracted laboratory (California 
Analytical); this constitutes over a thousand pages of 
documentation. Quality assurance review notes are also 
filed with these data. This documentation provides data of 
known quality from the most extensive state-of-the-art 
quality control procedures designed in this area of study. 

Accuracy, Precision, and Blank Measurements. Matrix spike 
and matrix spike duplicate results for groundwater samples 
are presented in Table 4-12. Table 4-13 has matrix spike 
results for soil samples. Surrogate spike re.covery values 
for the samples are presented in Table 4-14 for groundwater 
and Table 4-15 for soils. 

For duplicate measurements, precision can be expressed as 
the relative percent difference (RPD). Acceptable precision 
limits are based on past data bases. Precision measurements 
for samples are presented in Table 4-12 for groundwater and 
Table 4-13 for soil samples. The EPA CLP control limits are 

4-50 

I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I  

 
FSPOPA  048569



- - - - - - - - - - .. - - - - - - -
Table 4-12 

GROUNDWATER MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERY 
METHOD 8270 

Cone. Spike Cone . Cone. EPA 
Added lug/l) Sample MS Percent MSO Percent QC Limits 

Fraction Compound Spika ou,1Ucate Result J.lli!l Rec mill Rec RPO RPO RecOV!.n' 

VOA sample Name 1,1-0ichloroethene 14 61-145 
Trichloroethene 14 71- 120 
Chlorobenzene 13 75-130 
Toluene 13 76-12 5 
Benzene 11 76- 127 

B/N Sample Name 1,2,4-Trichlorobenzene 100 100 0 76 76 81 81 6 28 39-98 
Acenaphthene 100 100 0 86 86 89 89 3 31 46-118 

DSA- 68 (9/7 /88) 2,4-Dinitrotoluene 100 100 0 92 92 92 92 0 38 24-96 
Pyrene 100 100 cf 86 86 97 97 12 31 26-127 
N-nitrosodi-N-propylamine 100 100 0 76 76 75 75 1 38 41-116 
1,4-Dichlorobenze ne 100 100 0 74 74 76 76 3 28 36-97 

Acid Sample Name Pentachlorophenol 200 200 0 230 115a 250 125a 8 50 9-103 
Phenol 200 200 0 110 55 110 55 0 42 12-89 

~ DSA-68 ('J/7 /88) 2-Chlorophenol 200 200 0 220 110 230 115 4.4 40 27-123 I 
l.n 4-Chloro-3-inethylphenol 200 200 0 200 100a ·210 lOSa 5 42 23-97 
...... 4-Nitrophenol 200 200 0 86 43 90 45 5 50 10-80 

Pesticide Sample Lindane 15 56-123 
Name Heptachlor 20 40-131 

Aldrin 22 40-120 
Oleldrin 18 52-126 
Endri n 21 56- 121 
4,4'-DDT 27 38-127 

aValue is outside EPA QC li•its. 
RPD: VOAs NR Recovex-y: VOAs NR 

8/N O of 6 outside QC limits R/N 0 of 12 outside QC limits 
Acid 0 of 5 outside QC limits Acid 4 of 10 outside QC limits 
res t NR Pest MR 

Abbreviations: VOAs Volatile organics Re c RP.covex-y 
B/N - B1'se s/neutrals MSD Ma~ix s~ike duplicate ... __... --· ·--· Pest·· res£i'cide's· - ~ ··-.. RPO Re ative fre"tcent deviation 
MS Matrix si;iike QC Quality contro l 
NR Not n •qu ired 
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SOIL MATRIX 

Fraction Compound 

VOA Sa11p~e Naae 1,1-Dichloroethene 
Trichloroethene 
Chlorobenzene 
Toluene 
Benzene 

B/N Sample Naate 1 , 2,4-Trichlorobenzene 
Acenaphthene 

OSA-MW23 2,4-Dinitrotoluene 
Pyrene 
N-nitrosodi-N-propylamine 
1,4-Dichlorobenzene 

Acid Sa111ple Name Pentachlorophenol 
Phenol 

OSA-HW23 2-Chlorophenol 
4-Chloro-3-~ethylphenol 

4-Nitrophenol 

Pesticide Sa11ple Lindane 
Name Heptachlor 

Aldrin 
Dieldrin 
Endrin 
4,4'-DOT 

aValue is outside EPA QC limits . 
RPD 1 VOAs NR 

B/N 0 of 6 outside QC limits 
Acid O of 5 outside QC limits 
Pest NR . 

l\bbreviations: 11°"9 
B/N 
Pest 
HS 
NR 

- - -

Volatile orqanics 
Bases/neutrals 
Pesticides 
Matrix 15\>ike 
~ot reqlared 

- - -

Table ·4-13 
SPIKE AND MATRIX SPIKE DUPLICATE RECOVERY 

METHOD 8270 

Cone. Spike 
Added (112/k2) 

Spike 

1,960 
1,960 
1,960 
1,960 
1 , 960 
1,960 

3,920 
3,920 
3,920 
3,920 
3,920 

DuJ2licate 

1,960 
1,960 
1,960 
1,960 
1,960 
1,960 

3,920 
l,920 
3,920 
3,920 
3,920 

Recovery : 

Rec 
KSD 
RPD 
QC 

Sample 
Result 

VOAs 
B/N 
Acid 
Pest 

0 
0 
0 

··o 
0 
0 

0 
0 
0 
0 
0 

Cone. Cone. 
MS Percent MSD 

f112/k2l Rec (119/k9) 

1,410 72 1,530 
1,530 78 1,530 
1,530 79 1,530 
1,760 90 1,880 
1,290 66 1,290 
1,410 72 1,530 

2,350 60 2,120 
2,700 69 2,820 
J,760 96 4,000 
3,060 78 3,180 
3,060 78 2,940 

NR 
O of 12 outside QC limits 
O of 10 outside QC limits 
NR 

Recovery 
Matrix spike duplicate 
Relative percent deviation 
Quality control 

- - - - - - -

Percent 
Rec 

78 
78 
78 
98 
66 
78 

54 
72 

102 
Bl 
75 

-

EPA 
QC Limits 

RPO RPO Recover:i 

22 59-172 
24 62-137 
21 60-133 
21 59-139 
21 66-142 

8 2J JB-107 
0 19 31-137 
0 47 28-89 
7 36 35-142 
0 30 41-126 
B 27 28-104 

10 47 17-109 
4 35 26-90 

6.2 50 25-102 
4 33 26-103 
4 50 11-114 

50 46- 127 
Jl 35-130 
43 34-132 
38 31-134 
45 42-139 
50 23-134 

- - - - 
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Table 4-14 
GROUNDWATER SURROGATE PERCENT RECOVERY SUMMARY 

METHOD 8270 

Volatile Orqanics 

Sample Name 

DSA-MW6B (9/7/88) 
DSA-MWfiB MS 
OSA-MW61! KSD 
OSA-MWliC 

Bromo­
fluoro­

Toluene-dB benzene 
(88-110) (86-115) 

NR NR 
NR NR 
NR NR 
NR NR 

DSA-MW6R (10/19/88) NR NR 
DSA-MW16A NR NR 
Blank l NR NR 
Blank 2 NR NR 

&Advisory limits only. 

1,2-
Dichloro­
ethane-d4 
(76-114) 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

bValues are outside of contract-required QC limits . 

cNo established EPA contract-required QC limits. 

dSurro9atea diluted out. 

Nitro- 2-Fluoro-
benzene-d5 biphenyl 

(35-114) (43-116) 

104 69 
103 66 
106 69 

55 45 
64 54 
66 54 
98 65 
72 50 

Semivolatile Orqanics 

Terphenyl­
d14 

(33-141) 

91 
80 
92 
70 
85 

101 
81 
77 

Phenol-d5 

~ 

55 
56 
56 
44 
62 
22 
42 
48 

2-Fluoro­
phenol 

(21-100) 

67 
65 
66 
55 
62 
25 
63 
63 

2,4,6-
Tribromc­
phenol 

(10-123) 

100 
102 
106 

74 
78 
68 
90 
76 

Notes: Numbers in parentheses indicate EPA contract-required QC limits. Abbreviations: KS = 11atrix spike. 

Pesticide 

Dibutyl-
11 chlorendate 

(24-154) 

RR 
NR 
KR 
NR 
NR 
NR 
NR 
NR 

Volatiles: NR 

MSD = matrix spike duplicate, 
NR = not required . 

Semi volatiles: 
Pe11ticldes: 

D of 48 outside QC limits 
NR 

Herbicide 

2,4-Dc 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
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Table 4-15 
SOIL SURROGATE f'.ERCENT RECOVERY SUMMARY 

Volatile or2anics 
Bromo- 1,2-

fluoro- Dichloro-
Toluene-dB br.nzene ethane-d4 

Samele Name (88-llO) (86-115) (76- 114) 

OSA-MS53 Marine Sed NR NR NR 
DSA-MW6B NR NR NR 
OSA-HW8B-SS2.S NR NR NR 
DSl\-MW8B-SS5.0 NR NR NR 
OSA-MW-16B- SS2.5 NR NR NR 
DSA-HW-16B-SS5.0 NR NR NR 
DSA-HW23 NR NR NR 
DSA-HW23 MS NR NR NR 
DSA-MW2J MSD NR NR NR 
DSA-MW24;,.SS2.S NR NR NR 
OSA-MW24-SS7.S NR NR NR 
DSA-MW24-SS20.0 NR NR NR 
DSA;_MW25A- SS2.5 NR NR NR 
DSA-MW25A- SSS.O NR NR NR 
DSA-MW-25R-ss-o.o NR NR NR 
DSA-MW-2SB-SS2.S NR NR NR 
DSA-MW26-SS2.5 NR NR NR 
DSA-MW26-SSS.O NR NR NR 
OSA-MW26-SS17.0 NR NR NR 
DSA-Sl\-1 6CD-ll NR NR NR 
Blank 1 NR NR NR 
Blank 2 NR NR NR 
Illank 3 NR NR NR 
Blank 4 NR NR NR 
Blank 5 NR NR NR 
Blank 6 NR NR NR 
Blank 7 NR NR NR 

aAdvisory limits only . 

bValues are outside of contrar.t - required QC l imits. 

c No established EPA contract-required QC limits. 
d . 

Surrogatf'_S diluted out. 

Notes: 

METHOD 8270 

Semivolatile or2anics 

Nitro- 2-Pluoro- Terphenyl- 2-Flunrn-
benzene-dS bi phenyl dl4 Phenol- d5 phenol 

(35-114) (43-116) (33-1411 110-94) (21-100) 

63 60 69 65 57 
78 55 76 71 77 
98 70 84 92 85 
91 68 85 87 83 
81 54 74 74 75 
81 56 84 71 72 
84 56 87 72 70 
86 59 Bl 79 7A 
94 64 90 90 91 
79 57 81 74 57 
87 59 86 78 75 
79 -··-~ .. 78 77 71 
94 ·- 56 - · 62 64 51 

104 58 71 68 61 
89 67 94 99 80 
94 65 86 87 84 
92 60 76 84 81 
85 57 73 Bl 78 
95 57 77 87 86 
59 61 86 79 62 

105 70 96 97 93 
81 55 82 73 76 
81 57 85 12 78 
91 61 76 70 62 
81 SS 82 76 73 
88 60 83 88 84 
81 63 112 91 8 2 

Abbreviations : MS = matrix spike . 

2 ,4,6-
Tribromo-

phenol 
(10-123) 

80 
61 
89 
98 
72 
72 
58 
82 
87 
79 
74 
68 
80 
86 
83 
95 
13 
71 
64 
78 
89 
59 
63 
67 
58 
56 
79 

Nu~rs in parentheses i nd icate EPA contrac t-required QC limits. 
MSD = •atrix spike duplicate. 

-
Vo latiles: 
s~mi volatiles: 
Pesticides: 

- -
NR 
o of 162 outside QC limits 
NR 

- - - -
NR = not requir~d. 

- - - - - - - -

Pesticide 

Olbutyl- a 
chlorendate 

(24-154) 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 

- - - 
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Method 
Blank Date of 

~ Analysis Fraction Matrb: 

Blank 1 10/l.4/88 SVOA Water 

Blank 2 11/10/88 SVOA Water 

CRDL • contract required detection limit. 
HSL = hazardous substance list. 

~ TIC = tentatively identified compound. 
I 
~ 

~ 

- - - - - •• -
Table 4-16 

GROUNDWATER METHOD BLANK SUMMARY 
METHOD 8270 

Coaipound 
Level Inst. ID CAS Number __lli~h-~!fu _ _<>.r Jlll.!<-~~L-

Low Fl9 117-81-7 Bi&(2ethyhexyl)phthalate 

Low Fl6 117-81-7 Bis(2ethylhexyl)phthalate 
Unknown 
Unknown 

- - - -

Concentration 
(µg/l) CRDL 

9 10 

9 20 

72 
32 
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Table 4-17 I SOIL METHOD BLANK SUMMARY 

METHOD 8270 

Method I 
Blank Date or C0111pound Concentral1on 

~ l'.nalysis ~ Matrix ~ .!!!.!h...!£ C:AS Nwilber IHSL1 TIC, or unknown) C}!g/k!ll ~ 

Blllnk l 10 l4 86 SVOA Soil Low Fl9 84-74-2 Di-n·butylpblbalete 30 330 I 117-81-7 Bisl2-ethylbexyl)phtbalate 140 330 
110-02-1 Thiophene 96 

625-23-0 2-Hexanol, 2llethyl 2,000 
1187-58-2 PropanBlllide, n·metbyl 130 I 620-05-3 Benzene fiodomethyll 750 

Blank 2 10 13 ' BB SVOA Soil Low F19 117-81-7 B1sf2thylhexyl)phlhalate 290 330 
110-02-1 'l'hiophene 220 I 4337-65·9 llexenediotic acid 1,100 

Blen~ J io is ·as SVOA Soil Low Fl9 84-74-2 Bi·n-butyl-phlhalate SS 330 
117-Bl-7 Bisf2-ethylbexyl)phthalale lfO 330 

I 110-02-1 Tbiophene 168 
625-23-0 2-Hexanol, 2-methyl 3,800 
3970-62-5 3-Pentanol, 2,2-dimethyl 280 
16487-65-3 Beniene, 3-pentanyl SS 
1984-04-9 Naphthalene, 1-isocyano- 2,100 I Blank 4 10'22188 SVOA Soil Low Fl9 H·7t·2 Di·n-bulylphthalale 98 330 
117-81-7 Bisf2-ethylhexyllphthalate 110 330 

Unknovn 360 

I Unknovn 300 
Unknoirn B,250 
Unknown 260 

5074·71·5 (Df'TPPJ Pbospbine, bis 
!pentafluropbenyllpbenyl 730 I 545783-80·8 D4-0i·N-octyl pbtbalate 2,000 

Blank s 10 '1!'88 SVOI\ Soil Loll Tl9 117-81-7 Bis[2·ethylhexyllpbtbalate 290 330 
110-02-1 Thiophene 200 

I 625-23-~ 2-Hexanol 3,900 
3970-62-5 3-Pentanol 300 
620-0S-3 Pbenoxy •thyl lleniene 590 
23403-U-O I. tbreon1ne 1,700 

Blank 6 10 '22 'BB SVOI\ Soil Loll Fl9 111~81-1 Bisf2-etbylhexyl)phtbalate 150 330 I Substituted benzene 7110 
Unlmovn 500 
Dnlalown 330 

I Unknown 11.000 
Unknown 290 

Blank 7 12 16188 SVOll Soil Low T21 117-11-7 B11(2-ethylbexyl)pbtbalate 51 330 
00•00-0 Unknown 660 I 

CRDI. • contract requ1rad detection limit. 

I HSI. • baiardous substance list. 
TIC • tentatively 14enlified c:ampo1111d. 

I 
I 

4-56 I 
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noted, along with any data points outside the limits . For 
the CLP parameters, the data were again found to be within 
the listed control limits for above 95 percent of measurements. 

The laboratory contaminants found in method blank measure­
ments for samples are sununarized in Table 4-16 for ground­
water and Table 4-17 for soils. All blanks meet CLP criteria 
in that laboratory contaminants were found to be below EPA­
specif ied quantitation levels. The data set has been qual­
ified with regard to organic compounds observed in blanks by 
adjusting the detection limits for those compounds and flag­
ging the data "UJ." 

4.2 . 2.3 Chemical Data Quality Assurance--Mercury 

Samples received for mercury analysis were analyzed according 
to SW846 Method 7471 for soil analysis. A sample size of 
1 gram was used for soil. The digestion procedure was ac­
cording to SW846 manual cold vapor technique and then the 
samples were analyzed on a Model MAS-SOB mercury analyzer 
system. 

Thirty-four samples were received for mercury analysis: three 
duplicates and three spikes were performed. Table 4-18 pre­
sents the QA/QC results of all mercury analysis . 

Determination 
No. 

1 
2 
3 

Determination 
No . 

1 
2 
3 

Table 4-18 
MERCURY PRECISION AND ACCURACY 

Concentrations in mg/kg 

PRECISION 

Sample 
Value 

Sample 
Size (g) 

1.09 
1.00 
1. 03 

0 . 04 
0 .06 
0 .008 

ACCURACY 

Sample 
Value 

0.008 
0 . 008 
0.008 

Duplicate 
Value 

0. 04 
o.os 
0. 009 

Spike 
Added 

0.100 
0 . 100 
0.100 

Spike 
Sample 
Value 

0.113 
0.113 
0.113 

Percent 
RPD 

±0.0 
-18.2 
+11. 8 

Percent 
Recovery 

96 
105 
102 

Both precision and accuracy for these determinations were 
within QA requirements: RPD of ±20 percent and percent re­
covery of 80-120. 

4-57 
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4.3 SOIL RESULTS 

4.3.1 METHOD 8040-PCP/TCP 

Close Support Laboratory (CSL) Method 8040 was used . to 
analyze 60 soil samples collected during monitoring well 
installation for the presence of PCP and TCP. Six marine 
sediment samples were also analyzed by Method 8040 for 
PCP/TCP. 

All samples were analyzed by the modified Method 8040 de­
scribed in Section 3.2.1.1 and in the SAP and QAPP (Appen­
dix A}. Neither PCP nor TCP were detected in any background 
soil sample (MW-26). Results for the Method 80.40 analysis 
for all samples (soils and groundwater) are presented in 
Table 4-19. Table 4-19 also presents the PCP results from 
the Method 8270 semivolatile organic compounds analysis in 
order to compare the PCP results of the two analytical 
methods. 

In addition to the 60 soil samples discussed above, six addi­
tional surface soils and two addit i onal marine sediments 
were collected from adjacent to the former M&R property and 
offshore locations (see Figure 3-3). Finally, as part of 
the verification of the Preliminary Environmental Assessment 
(HC, 1988), samples were analyzed for PCP and TCP. A sum-

mary of the verification data gathering efforts, selected 
analyses, and sampling rationale are presented in the Tech ­
nical Memorandum, "Verification Study of the Former M&R Prop­
_erty." The memorandum is provided as an addendum to this 
report. 

4.3.1.1 SUBSURFACE SOIL SAMPLES 

PCP was detected in only two of the 60 soil boring samples 
analyzed by Method 8040. BBth of the two.8040 results were 
collecteg from MW-24B (2.81 mg/kg dry weight at 7.5 feet 
and 2.22 mg/kg dry weight at 35 feet, respectively). Both 
results were flagged by the laboratory, one as quantitatively 
(J) suspect and the remaining sample as qualitatively (N) 
suspect. According to the CSL designation, quantitatively 
suspect means the compound is likely to be present but the 
exact concentration is unknown. It is believed by the labo­
ratory, however, that the flagged value represents the upper 
limit of possible compound concentration, and that the actual 
concentration will not exceed the reported value. The qual­
itatively suspected value means that the exact compound's 
identity is not clearly identifiable (i.e., something was 
detected, but the identification is questioned}. 

TCP was detected in seven of the 60 soil boring samples. · 
The seven samples were collected from four borings . (MW-6a, . 
MW-16C, MW-24A, and MW-24B). Five of the seven Method 8040 

4-58 
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------------------­Table 4-19 
~II and Groundwater Results for TCP/PCP and Mercury by Methods 8040 and 8270 

TCP PCP 

Method8040 Method8040 Method Mercury 8270 
Concen-

Location Sample ID No. Oat• Matrix Soll Depth As Dry Aa l>ry Aa Aa Dry tratlon 
Sampled Received wt. RecelVed Wt. R-=-lved Received wt. Unite 

MWSA DSA-MWS 8128188 Groundwatar NIA o.aas u 0.005 u mg/I (832o-5) 

DSA-MWS 10/fil88 Groundwater NIA 0.005 u 0.005U mg/I (8527·2) 

MWIA DSA·MW& 8124188 Groundwater NIA 2.84 3.07 mg/I (8318-4) 

! DSA·MW6A 10/6188 Groundwater NIA 0.28N 0.51 J mg/I I (8527-11) 

DSA·MW&A 10113188 GroundWllter NIA 1.35 J 2.13 mg/I (8552·1) 

MW&B DSA-MW6B-SS2.5 8/30/88 Soll 2.5 to 4.0 ft. 1.0 u 1.0 u 0.245 0.259 mg/kg (8334-6) 

OSA-MW&B-SSS.O 8/30/88 Soll s.o to &.5 ft. 1.ou 1.0 u 1.SU 0.235 0.286 mg/kg (8334-7) 

l DSA..UWGB·SS7.5 8130188 Soll 7 .5 to 9.0 ft. 1.0 u 1.0 u 0.055 0.070 mg/kg 

I (8334-8) 

DSA·MW&B-SS30.0 8/30/88 Soll 30.0 to31.5 ft. 1.4N 1.0 u D.03U 0.039 u mg/kg 
• (8334-10) 

DSA~B-SSSO.O 8l30J88 Soll 50.0 to 51.5 ft. 1.0 u 1.0U 0.03U 0.043 u mg/kg 
(8334-11) 

DSA-MW&B 9/21/88 Groundwater NIA 0.010 0.005U 0.050 u mg/I (8350o1) 
DSA-MWSB 10/13188 GroundW11ter WA 0.005 u 0.005 u 0.010 u mg/I ' "(8552-2) 

·-MW&C .. ~ ~ .. .. 
OSA-MW6C-SS2.5 

_.-... (8527-6) . . 10/&f~ Soll 2.5 to 4.0 ft. 1.0 u . . 1.1 y 1.0 u 1.1 u mg/kg 

I 
DSA-MW6C.SSS.O 10/6188 Soll 5.0 to 6.5 ft. 1.0 u 1.3U 1.0 u 1.3 u mg/kg 

(8527·7) 

DSA-MW6C.SS7.5 
10/6/88 Soll 7.5 to 9.0 ft. 1.0 u 1.2 u 1.0 u 1.2 u mg/kg 

(8527 .. ) 

! DSA-MW&C-SS17.5 10/6188 Soll 17.5 to 19.0 ft .• 1.0 u 1.2 u 1.0 u 1.2 u mg/kg 
(8527-9) 

J : Qu.ntltaltwty 8Uapecl 

U = Und.t9c'9d •bove 11118 oonl*llratlan 
N a QuaUtadwly Ml8f18CI 
R •unable to e11lculete due to ln ....... nce 
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Table 4-19 

Soll and Groundwater Results TCP, PCP and Mercury by Methods 8040 and 8270 (continued) 

TCP PCP 

Method8040 Method8040 Method Mercury 8270 

Location Sample ID No. Del• Matrix Soll Depth As ~ Ae ~ Ae A• Dry 
Sampled Received Received Received Received wt. 

MW&C DSA·MW6C 1C>l13/88 Groundwater NIA 10.2J 14.3 6.9 (8552-4) 

DSA·MW&C 1111/88 Groundwater NIA 0.23 0.27 (8633--2) 

DSA·MW&C 11/21188 Groundwm•r NIA D.M 0.16 (8680-1) 

MWB DSA·MWB 8117188 Groundwater NIA 0.005 u o.oosu {8288-1) 

DSA·MWB 8126188 Groundwater NIA 0.005 u 0.005 (832CM) 

DSA·MWBA 10J3188 Groundwater NIA o.oosu 0.005 u (8512·1) 

MWBB DSA-MW8B-SS2.5 9112188 Soll 2.5 to 4.0 ft. 1.0U 1.07U 1.0U 1.07U 0.05U 0.05U (8401·2) 

DSA-MW88-SS2.5D 0112188 Soll 2.5 to 4.0 ft. 1.0U 1.0&U 1.ou 1.06 u 1.6 u o.osu 0.05 u 
(8401-3) 

DSA-MWBB-SS5.0. 9112188 Soll 5.0 to 6.5 ft. 1.0U t.24U 1.0 u 1.24U 1.6 u o.os u 0.06 u 
(8401-6) 

DSA-MWBB-SS7.5 9/12188 Soll 7.5 to 9.0 ft. 1.0 u 1.13 u 1.0U 1.13 u (8401·7) 

DSA·MWBB-SS30.0 9/12/88 Soll 30.0 to 31.5 fl 1.0U 1.31 u 1.0 u 1.31 u 
(8401-8) 

DSA·MW88-SS50.0 
9112/88 Soll 50.0 to 51.5 fl 1.0U 1.43 u 1.0U 1.43U o.os u 0.07U (8401-10) 

DSA·MW8B 9126188 Groundwater NIA o.oosu 0.005 u (8482-3) 

DSA·MWBB 10'3188 Groundwater NIA o.oosu 0.005 u (8512·2) 

MW15 DSA·MW15 8124188 Groundwater NIA o.oosu 0.009 (8318-3) 

DSA·MW15 10/4188 Groundwater NIA o.oosu 0.005 u (8521·2) 

J = Qu1nlhat"'91y •.,.ct N = Qu•U .. llv.tJ suspect 
U '"' UndeleoW above lhl• conomndon R • Unabi. to e11lcu .. l• due to Interference 

Conc.n-
tratlon 
Unit• 

mg/I 

mg/I 

mg/I 

mg/I 

mg/I 

mg/I 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

~I 

mg/I 

' 
mgli 

~" 

------------------- 
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Table 4-19 

Soil and Groundwater Results TCP, PCP and Mercury by Methods 8040 and 8270 (continued) 

TCP PCP 
' 

Method 8040 Method8040 Method Mercury 
8270 

Date Aa Dry As Ory As As Dry Location SMnple ID No. Sampled Matrix Soll Depth Received Wt. Received Wt. Received Received Wl 

MW1&A DSA-MW16 8128188 Groundwater NIA 0.105N 0.052 (8320·1) 

DSA·MW16A 10/14188 Groundwater NIA 0.006N 0.005 u (8512·5) 

DSA·MW16A 10114188 Groundwater NIA 0.092J 0.064 0.017 J (8552-6) 

MW16B DSA·MW16B·SS2.5 
918188 Soll 2.5 to 4.0 ft. 1.0U 1.03U 1.0 u 1.03U 1.6 u 0.05 u 0.05U (8380-3) 

DSA·MW16B·SS5.0 9/8188 Soll 5.0 to 6.5 ft. 1.0 u 1.11 u 1.0 u 1.11 u 1.6 u 0.05U 0.06U (8380-4) 

DSA-MW168-SS7.5 7.5 to 9.0 ft. 1.0 u 1.22 u (8380·5) 918188 Soll 1.0 u 1.22 u 

DSA-MW16B· 918188 Soll 30.0 to 31.5 ft. 1.0 u 1.30 u . 1.0U 1.30U SS30.0 (8380-6) 

DSA-MW16B- 918188 Soll 50.0 to 51.5 ft. 1.0 u 1.42U 1.0U 1.42 u o.osu 0.07U SS50.0 (8380-7) 

DSA-MW16B· 918188 Soll 50.0 to 51.5 ft. 1.0 u 1.39U 1.0 u 1.39 u SSSO.OD (8380-8) 

DSA-MW1&B 9/23188 Groundnter NIA 0.005 u o.oosu 
(8458-1) 

DSA-MW16BD 9123188 Groundwmter NIA o.oosu o.oosu 
(8458-2) 

DSA-MW16B 10/4188 Groundwater NIA o.oosu 0.005 u (8512-6) 

Borlng16C DSA..SB·16C-11 11/16/88 Soll 9.0 to 14.0 ft. 4.7 6.2 1.0 u 1.3 u (8667·1) 

OSA·SB·16(:.-11 D 11/16188 Soll 9.0 to 14.0 ft. 4.6 6.1 1.0 u 1.3 u 24 (8667-10) 

J = Quandllltlvely auapect N = Qualla.tlvely auapect 
U = Undetected above thl• concentration R = Unable to calculate due to Interference 

Units 

mg/I 

mg/I 

mg/I 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/I 

mg/I 

mg/I 

mg/kg 

mg/kg 
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Soll and Groundwater Results TCP, PCP and Mercury by Methods 8040 and 8270 (continued) 

TCP PCP 

Mlthod 8040 Method 8040 Method Mercury 
8270 

Location S.mplelDNo. Date Matrix Soll Dlpth As ~ As Dty As As Dry 
S.mplod Received Received Wt. Received Received Wt 

MW18A DSA·MW16 812&'88 Groundwater NIA 0 .105N 0.052 (832°'-1) 

DSA-MW18A 10/14188 Groundwater NIA 0.006N 0.005 u (8512-5) 

DSA-MW1&A 10/14188 Groundwat• NIA 0.092J 0.064 0.017 J (855M) 

MW16B DSA·MW16B-SS2.5 918188 Soll 2.5 to 4.0 ft. 1.0 u 1.03 u 1.0 u 1.03U 1.6 u 0.05 u o.osu (8380-3) 

DSA-MW168-SS5.0 118188 Soll 5.0 to 6.5 ft. 1.0 u 1.11 u 1.0 u 1.11 u 1.6 u 0.05 u 0.06 u (838CM) 

DSA·MW16B-SS7.5 918188 Soll 7 .5 to 9.0 fl 1.0U 1.22 u 1.0 u . 1.22 u (8380-5) 

DSA-MW1&B· 918188 Soll 30.0 to 31.5 ft. 1.0 u 1.30 u 1.0U 1.30 u . 
SS30.0 (8380-6) 

DSA-MW16B- 918188 Soll 50.0 to 51.5 ft. 1.0U 1.42 u 1.0 u 1.42U o.osu 0.07U ssso.o (8380-7) 

OSA-MW1&B- 118188 Soll 50.0 to 51.5 ft. 1 .. 0 u 1.39 u 1.0 u 1.39 u SSS0.00 (8380-8) 

DSA-MW1&B 9/23188 Groundwater NIA 0.005 u 0.005 u (8458-1) 

DSA·MW16BD 9/23/88 Groundwater NIA 0.005 u 0.005 u 
(8458-2) 

DSA-MW16B 10/QS Groundwater NIA 0.005 u o.oosu (8512-6) ' 

Boring 11SC DSA..SB·16C-11 11/18/88 Soll 9.0 to 14.0 ft. 4.7 6.2 1.0 u 1.3 u (8&e7·1) 

DSA-S&-11C-11 D 11118188 . Soll 9.0 to 14.0 ft. 4.6 6.1 1.0 u 1.3 u (8S6'MD) 

J = auentttaa·v.ty .•u1pec1 N = Qu•lltllllvely 1u1pect 
U = Undllleded ebove lhl• oonoentr•don R = Unable to celculete due to Interference 

Unlta 

mgll 

mg/I 

mg/I 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mgJ1 

mgn 

~I 

mg/kg 

mg/kg 

------------------- 
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Table 4-19 

Soll and Groundwater Results TCP, PCP and Mercury by Methods 8040 and 8270 (continued) 

TCP PCP 

Method 8040 Method 8040 Method Mercury 8270 

Location S.mplelDNo. Date Matrix Soll Depth A• ~ A• ~ A• A• Dry 
Sampled Received Received Received Received Wt. 

MW18 DSA-MW18 8124188 Groundwater NIA 0.005 u 0.008 (831&-2) 

DSA-MW18 10/4188 Groundwater tl'A 0.005 u o.oosu (8521·3) 

MW19 DSA-MW19 8126188 Groundwater NIA 0.005 u 0.015 (832G-2) 

DSA-MW19 1Q.115/88 Groundwater tl'A 0.345 J R (8521·1) 

MW21 DSA-MW21 8124188 Groundwater NIA 0.005 u 0.021 (831&-1) 

DSA-MW21 1015188 Groundwater NIA 0.005 u 0.005 u (8521-5) 

MW22 DSA-MW22 8128188 Groundwater NIA 0.005 u 0.025 (832G-3) 

DSA-MW22 
. 

(8521~) 10/5/88 Groundwater NIA 0.005 u 0.005 u 

MW23 DSA-MW23-SS2.5 8129/88 Soll 2.5 to 4.0 fl 1.0 u 1.0 u 0.054 0.089 
(8334-1) 

DSA-MW23-SS5.0 8129/88 Soll 5.0 to 6.5 ft. 1.0 u 1.0U 0.03 u 0.031 u 
(8334-2) 

DSA-MW~SS7.5 8129188 Soll 7.5to9.0fl 1.0 u 1.0 u 0.056 0.071 
(8334-3) 

DSA-MW23-SS10.0 8129/88 Soll 10.0 to 11.5 fl 1.0 u 1.0 u 1.&U 0.03U 0.034U 
(8334-4) 

DSA-MW23.SS17.5 8129/88 Soll 17.5 to 19.0 ft.· 1.0 u 1.0U O.G3U 0.035 u 
(8334-5) 

DSA-MW23 911188 Groundwater NIA 0.005 u o.oosu 
(8345-1) 

DSA-MW23 10/6/88 Groundwater NIA 0.005 u o.oosu 
(8527·1) 

J = Quantttlltlvely euapect 
U 11: Und9leeled above Ihle oonc9111ralfon 

N = QUlllllllllYafy •uepact 
A = Unable co calcui.ce due to lnlerf9rence 

Unit. 

mgll 

mg/I 

mg/I 

mg/I 

mg/I 

mg/I 

mg/I 

mg/I 

mg/kg 

mg/kg 

mgJkg 

mg/l<g 

mg/kg 

mg/I 

mgll 
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Table 4-19 
\.;._,,._,. 

Son-and Groundwater R'esults TCP, PcP·and Mercury'bY Methods 8040 and 8270 (continued) 

TCP PCP 

Method 8040 Method 8040 Method Mercury 8270 
I 

Location Semple ID No. Date Matrix Soll Depth As Dry As Dry As As ~ Sampled R1eelved Wl Received wt. Received Received 

MW24A DSA-MW24.SS2.5 911188 Soll 2.5 to 4.0fl 1.0 u 1.1 u 1.0 u . 1.1 u 3.2 u 0.064 0.071 (8345-2) 

DSA-MW24-SS5.0 911188 Soll 5.0 to 6.5fl 3.72N 4.55N 1.0 u 1.2 u o.osu 0.06 u (8345-3) 

DSA...W24-SS7.5 911/88 Soll 7.5 to 9.0 fl 3.44N 3.83N 1.0 u 1.1 u 1.6 u 0.043 0.048 (8345-4) --·--. 
DSA-MW24-SS20 911188 Soll 20.D to 21.5 ft. 1.0 u 1.3 u 1.0 u 1.3 u 1.6 u 0.05 u 0.07U (8345-5) 

DSA-MW24A 9113188 Groundwater NIA 0.005 u 0.005 u (8401-12) 

DSA·MW24A 1013188 Groundwater NIA 0.005 u 0.005 u 
~ 

(8512~) --·- ·-- ·-- - - •• •1. .... . -~.~- -- -- --· ·- ·- . .. .... 

MW24B DSA-MW248-SS2.5 916188 Soil 2.5 to 4.0 ft. 2.28N 2.66 N 1.D U 1.17U 0.13 0.15 (8356-1) 

DSA-MW24B-7.5 916188 Soll 7.5 to 9.0 ft. 1.16 N 1.35N 2.41 J 2.81 J 0.05 u 0.06 u 
(8356-2) 

DSA-MW24B- 916188 Sol• 12.5 to 14.D ft. 1.0 u 1.35 u 1.0U 1.35 u SS1 2.5 (8356-3) 

DSA-MW24B· 916188 Soll 35.0 to 36.5 ft. 1.0 u 1.33 u 1.67N 2.22N SS35.0 (83~) 

DSA-MW24B- 918188 Soll 50.0 to 51.5 ft. 1.0 u 1.41 u 1.0 u 1.41 u 0.05 u 0.07U 
$S50.0 (8356-5) 

·osA-MW24B- 9/Ml8 Soll 50.0 to 51.5 fl 1.D U 1.39 u 1.D U 1.39 u SSS0.00 (~) 
.. 

DSA-MW24B 
(8401-11) 9/13/88 Groundwater NIA 0.005 u 0.005 u 

DSA-MW248D 9113188 Groundwater NIA 0.005 u 0.005 u 
(8512-4) 

J : OU•nlllllllvely •U•pRI N 11: OUlllllllUvely •uspec1 
U • UndelaCl9d above lhl• conG911tradon R = Unable 10 e111cula1e due 1o Jnlerference 

Units 

mg/kg 

. mg/kg 

mg/kg 

mg/kg 

mg/I 

mgll 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mgn 

mg/I 

--~~------~-~--~--- 
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Table 4-19 

Soll and Groundwater Results TCP, PCP and Mercury by Methods 8040 and 8270 (continued} 

TCP PCP 

Method8040 Method8040 Method Mercury 8270 

Location S.mple 10 No. Date Matrix Soll Depth As Dry As Dry As As Dry 
Sampled RecelVad Wt. Received Wl RacelVad RacelVad wt. 

MW25A DSA-MW24A·SS2.5 9N5188 Soll Z.5 to 4.0 ft. 1.0 u 1.05 u 1.0 u 1.05 u 1.6 u (8419·1) 

DSA-MW25A-SSS.O 9/15/88 Soll 5.0 to 6.5 ft. 1.0 u 1.10U 1.0U 1.10 u 1.6 u (8419-2) 

DSA-MW25A·SS7.5 9/15188 Soll 7.5 to 9.0 ft. 1.0 u 1.16U 1.0U 1.16 u (8419·3) 

DSA-MW25A· 9/15188 Soll 17.0to 18.5 ft. 1.0 u 1.26U 1.0 u 1.26 u SS17.0 (8419-4) 

DSA·MW2S.. 9115/88 Soll 17.0to18.5 ft. 1:0 u 1.26U 1.0 u 1.26 u SS17.0D (8419-5) 

DSA-MW25A 9/26188 Groundwater NIA 0.045N 0.005 u ~ (8482-1) 

DSA-MW25A 10/4188 Groundwater NIA o.oos u 0.005 u (8512·7) 

DSA·MW25AD 10/4188 Groundwater NIA 0.005 u 0.005U (8512·9) 

MW2SB DSA-MW25B-SSO.O 9/14/88 Soll · o.o to 1.5 ft. 1.0 u 1.08U 1.0 u 1.08 u 1.7 0.17 0.18 (8410-3) 

DSA-MW25B·SS2.5 9114188 Soll 2.5 to 4.0 ft. 1.0 u 1.10 u 1.0 u 1.10U 0.28J 0.05U O.O&U (8410-6) 

DSA-MW25B·SS5.0 9/14188 Soll 5.0 to 6.5 ft. 1.0 u 1.10 u 1.0 u 1.10 u 
(8410-4) 

DSA·MW25B- 9/14188 Soll 5.0 to 6.5 ft. 1.0 u 1.11 u 1.0 u 1.11 u SSS.OD (8410-5) 

DSA-MW25B· 9/14188 Soll 30.0 to 31.5 ft. 1.0 u 1.34 u 1.0 u 1.34 u o.osu 0.07U 
SS30.0 (8410-7) 

DSA-MW25B-. 1.48U 1.48U 
SS50.0 (8401-8) 9/14188 Soll 50.0 to 51.5 ft. 1.0 u 1.0 u 

DSA-MW25B 9126/88 Groundwater NIA 0.005 u 0.005 u 
(8482·2) 

DSA-MW25B 10/4188 Groundwater NIA o.oas u 0.005 u 
(8512-8) 

J = QuanUtaUvety suspect N = Qualllatlvely suspect 
U = Unde'8oled ebove lhl• concentredon R • Unable to e11lcu18te due to lnlwf•renc:e 

Units 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/I 

mg/I 

mg/1 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/I 

mg/I 
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Table 4-19 
Soll and Groundwater Results TCP, PCP and Mercury by Methods 8040 and 8270 (continued) 

TCP PCP 

Method8040 Method 8040 Method Mercury 8270 

Location Sample ID No. Date Matrix Soll Depth As Dry As Dry As As Dry 
Sampled Received Wt. Received Wl Received Received Wt. 

DSMS-01 DSA·MS1 9122/88 Marine 0-6" 1.0U 6.7U 1.0 u 6.7U (8454-6) Sediment 

Ds-MS-02 DSA-MS2 9/22/88 
Marine 0-6" 1.0U 5.3U 1.0 u 5.3 u (8454-5) Sediment 

DS.MS-03 DSA-MS3 9122/88 
Marine 0-6" 1.0 u 4.7U .. 1.0 J 4.7J (8454-4) Sediment 

DS-MS.04 DSA·MS4 9122/88 Marine 0-6" 1.0 u 5.8U 1.0 u 5.8 u (8454-1) Sediment 

Os.MS-OS DSA-MSS 9122188 Marine 0-6" 1.0 u 2.7U 2.4J 6.4J (8454-2) Sediment 

05-MS-OS DSA-MS53 9/22/88 Marine 0-6" 1.6 u (Marine Sediment) Sediment 

J "' Qumntl .. tlvely auapect N "' Qualltatlvely auapect 
U == Undetected above thl• concentration R "' Unable to calculate due to lnt.t'erence 

·-----. _. _... .. . .... 

Units 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

- - - .... ... - .... - - 1- .. -·- - - - - 
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detected values were flagged by the laboratory as being 
qualitatively suspect (i.e., precise compound identification 
is unknown). These five are MW-68 (30 feet), MW-24A (5 feet 
and 7.5 feet), and MW-24B (2.5 feet and 7.5 feet). The last 
two TCP results, 6.2 mg/kg dry weight and 6.1 mg/kg (MW-16C 
at 9 feet and MW-16C field duplicate at 9 feet), are con­
sidered qualitatively and quantitatively acceptable. The 
significance of these results is discussed in Section 5.3.2. 

4.3.1.2 MARINE SEDIMENT SAMPLES 

Marine sediment results for all PCP and TCP analysis are 
presented in Table 4-19. PCP was detected in two out of a 
total of five and one duplicate samples by Method 8040. 
Both detected results DS-MS-3 (4.7 mg/kg dry weight) and 
DS-MS-5 (6.4 mg/kg) were flagged by the laboratory as 
quantitatively suspect, meaning that PCP was detected in 
both samples, buth the quantity is uncertain. As with the 
monitoring well soils, the probability that the actual con­
centration exceeds the flagged value is considered to be 
highly unlikely. 

Tetrachlorophenol (TCP) was not reported in any marine sedi­
ment sample by Method 8040. 

4.3.1.3 VERIFICATION SOILS SAMPLES 

Table 4-19 presents the TCP results of soil and marine 
sediment samples collected for the verification study (see 
addendum). Pentachlorophenol (PCP) was not detected in any 
of the eight verification samples, six soil and two marine 
sediments. TCP was detected in one soil sample (VI-SS-200) 
at 2.2 mg/kg dry weight). This result is considered 
qualitatively and quantitatively acceptable and is discussed 
in Section 5.3. 

4.3.1.4 Summary of Method 8040 PCP/TCP Soil Results 

Table 4-20 presents a summary of all PCP/TCP detected values 
for soil and sediments by analytical Method 8040. Of the 
12 reported detections, only three (monitoring 16-C and 16-C 
duplicate and verification sample Vl-SS-200) are considered 
qualitatively and quantitatively acceptable by the analytical 
laboratory. 

4-67 
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Table 4-20 
METHOD 8040 SOIL AND SEDIMENT SAMPLE RESULTS SUMMARY 

Detected 
Compound Location Results Comments 

PCP MW-24B, 7.5 ft 2.81J Quantitatively Suspect 
PCP MW-24B, 35.0 ft 2.22N Qualitatively Suspect 
TCP MW-GB, 30.0 ft 1.40N Qualitatively Suspect 
TCP MW-24A, s.o ft 4.SSN Qualitatively Suspect 
TCP MW-24A, 7.5 ft 3.83N Qualitatively Suspect 
TCP MW-24B, 2.5 ft 2.66N Qualitatively suspect 
TCP MW-24B, 7.5 ft l.35N Qualitatively Suspect 
TCP MW-16C, 9.0 ft 6.2 
TCP MW-16C, 9.0 ft 6.1 
PCP Station DS-MS-3 4.7J Quantitatively Suspect 
PCP Station DS-MS-5 6.4J Quan.titatively Suspect 
TCP Vl-SS-200 2.2 

4.3.2 METHOD 8270 SEMIVOLATILE ORGANIC COMPOUNDS 

Table 4-21 presents a summary of the Method 8270 soils anal­
yses. Method 8270 analyzes for the presence of 65 semivola­
tile organic compounds from the hazardous substance list. 
Method 8270 analysis is described in Section 3.2.1.2 and in 
the SAP and QAPP (Appendix A). The complete hazardous sub­
stance list and quantification limit for each compound is 
presented in Table 3-5 and in the QAPP (App~ndix A) . 

4.3.2.1 SUBSURFACE SOIL SAMPLES 

Sixteen soil samples collect.ed during monitoring well in­
stallation were analyzed by Method 8270. Only ten of the 
semivolatile target compounds (out of a total of 65) were 
detected in soils for a total of 40 reported detects in 
monitoring well soils (see Table 4-21). 

As shown in Table 4-21, 22 of the 40 results are qualified 
by the laboratory because of probable laboratory contami­
nation. The accuracy of the~e sample results is suspect 
because of contamination in the laboratory method blanks. 
Consequently, the sample quantitation limits have been 
elevated for these samples and flagged "UJ. 11 The sample 
results listed in Table 4-21 were not detected above these 
adjusted levels. 

Sixteen of the remaining eighteen reported results are quali­
fied as estimates (flagged by the laboratory as 11J") becaus.e 
they are .below the quantitation limit but above the instru­
ment detection limit. These results are qualitatively 
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Soil 

Sample Number 

DSA-MS53Marine 
DSA-MW68-SS5.0 
DSA-MWBB-SS.2.5 
DSA-MWBe-sss.o 
DSA-MW16B-SS2.S 
DSA-MW168-SSS.O 
DSA-HW23-SS10,0 
DSl\-HW24-SS2.5 
DSA-MW24-SS7.5 
DSA-MW24-SS20,0 
DSA-MW25A-SS2.5 
DSA-MW25A-SS5,0 
DSA-HW25B-sso.o 
DSA-MW2SB-SS2.5 
DSA-HW26-SS2.5 

,,,. DSA-MW26-SS5. 0 
~ DSA-MW26-SS1 7. 0 
\0 DSA-SB16CD-ll 

Blank l~ 
Blank 2 
Blank 3~ 
Blank 4 
Blank 5~ 
Blank 6i 
Blank 7 

-
Phenol 

Resultb 

330 u 
660 u 
330 u 
330 u 
330 u 
330 u 
330 u 
900 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

- - - ., - - - - -
Table 4-21 

DETECTED HAZARDOUS SUBSTANCE LIST COMPOUNnsa 
{µg/kg) 

4-Mcthylphenol 

Resultb 

330 u 
660 u 
330 u 
330 u 
120 J 
330 u 
330 u 
660 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

Benzoic Acid 

Resultb 

96 J 
3,200 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
3,200 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 

40 J 
1,600 u 
6,400 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 

2,4,S ­
Trichlot:ophenol 

Resultb 

1,600 u 
3,200 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
3,200 u 
l,600 u 
1,600 u 
1,600 l1 
l,600 u 
1,600 u 
1,600 u 
l,600 u 
1, 600 u 
1,600 u 
2,300 J 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 

Fluorene 

Resultb 

66 J 
660 u 
330 u 
330 u 
330 u 
330 u 
330 u 
110 J 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1, 300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

a The other analytes requested were analyzed for but not detected by the laboratory. 
b . 

U: Parameter analyzed for but not detected above this concentration. 

- -
Pentachlorophenol 

Resultb 

1,600 u 
3,200 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
3,200 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,700 

280 J 
1,600 u 
1,600 u 
1,600 u 

24,000 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 
1,600 u 

J: Indicates an estimated value. Result is less .than the specified detection limit but greater than zero. 
UJ: The parameter was analyzed for. but not detect~d above this limit. Because of contamination and/or analytical 

deficiencies, adjustment of the sample quantitation limit was necessary. 

-

cSemivolatile method blank associated with samples DSA- MWB8-SS2.5, DSA-MW88-SS5.0, DSA-MW25A-SS2.S, DSA-MW25A-SS5.0, 
DSA-MW2SB-SS2.0, DSA-MW258-SS5.0, 

dsemivolatile method blank associated with samples DSA-MW23-SS10.0, DSA-MW6n-sss.o. 

esemivolatile mP.thod blank associated with sa~ples DSA-MW16B-SS2.5, DSA-MW168-SS5.0. 

fSemivolatile method blank associated with sample DSA-MS53Marine. 

9semivolatile method blank associated with samples DSA-MW24-SS2.5, DSA-HW24-sss.o, DSA-MW24-SS17.0. 

hsemivolatile method blank associated with samplos DSA-MW26-SS2.S, DSA-MW26-SSS.O, DSA-MW26-SS17.0. 
1semivolatile method blank associated with samples DSA-SB16CD-ll. 

-
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Table 4-21 
(continued} 

bis (2-Ethylhexyl) 
Soil Phenanthrene Di-n-but:z:lEhthalate Fluoranthene P::trene Ehthalate 

SamEle Number Resultb Resultb Resultb Resultb Resultb 

DSA-MS53Marine 560 330 UJ 580 570 330 UJ 
DSJ\-MW6B-SS5.0 660 u 98 J 660 ll 660 u 660 UJ 
DSA-MW88-SS2.5 330 u 330 UJ 330 u 330 u 330 UJ 
DSA-MW8B-SS5.0 330 u 330 UJ 330 u 330 u 330 UJ 
DSA-MW16B-SS2.5 330 lJ 330 UJ 330 u 330 u 330 UJ 
DSA-MW16B-SS5.0 330 u 330 UJ 330 U 330 u 330 UJ 
DSA-MW23-SS10.0 330 u 84 J 330 u 330 u 650 UJ 
DSA-MW24-SS2.5 470 J 210 J 180 J 140 J 330 UJ 
DSA-MW24-SS7.5 330 u 260 J 330 u 330 u 330 UJ 
DSA-MW24-SS20.0 330 u 150 J 330 u 330 u 330 UJ 
DSA-MW25A-SS2.5 330 u 330 UJ 330 u JOO U 330 UJ 
DSA-MW2SA-SSS.O 330 u JJOU 330 u 330 u 330 UJ 
DSA-MW25B-SSO.O 330 u 330 UJ 330 u 330 u 330 UJ 
DSA-HW25B-SS2.5 40 J 330 u 43 J 54 J 330 UJ 
DSA-MW26-SS2.5 330 u 330 u 330 u 330 u 330 UJ 
DSA-MW26-SSS.O 330 u 330 u 330 u 330 u 442 UJ 
DSA-MW26- SS17.0 330 u 51 J 330 u 330 u 330 UJ 
DSA-SBl~CD-11 1,300 u 1,300 u 1,300 u 1,300 u 1,300 UJ 
Blank ld 330 u 30 J 330 u 330 u 140 J 
Blank 2

8 
330 u 330 u 330 u 330 u 290 J 

Blank Jf 330 u 55 J 330 u 330 u 140 J 
Blank 4 330 u 98 J 330 u 330 u 110 J 
Blank 5~ 330 u 330 u 330 u 330 u 290 J 
Blank 6i 330 u 330 u 330 u 330 u 150 J 
Blank 7 330 u 330 u 330 u 330 u 51 J 

a . 
The other analytes rr.quested were analyzed for but not detected by the laboratory. 

_b_U: · .. -Pa-rameter analyzl!d for but not-detected ·above-th-is concentration. 
J: Indicates an estimated value. Result is less than the specified detection limit but 9reater than zero. 

UJ: The parameter was analyzed for, but not detected above this limit . Because of contamination and/or analytical 
deficiencies, adjustment of the sample quantitation limit was necessary. 

cSemivolatile method blank associated with samples DSA-MWBB-SS2.5, DSA-MW8B-SS5.0, DSA-MW2SA- SS2.5, DSA-MW25A-SS5.0, 
DSA-MW25B-SS2.0, DSA-MW25B-SS5.0. 

dsemiv~iatile method blank associated with samples DSA-MW23-SS10.0, DSA-MW6B-SS5.0. 

eSemivolatile method blank associated with samples DSA-MW16B-SS2.S, DSA-MW16e-sss.o. 

fsemivolatile method blank associated with sample DSA-MS53Marine. 

qsemivolatile method blank associated with samples DSA-HW24-SS2.5, DSA-MW24-SS5.0, DSA-MW24-SS17,0, 

~Scmiv~i~~ilc method blank associated with samples DSA- MW26-SS2.5, DSA-MW26-SSS.O, DSA-MW26-SS17.0. 
1semivolatile method blank associated with samples DSA-SB16CD-11. 

- - - .. - - - - - - - - - - - - ~ - 
 

FSPOPA  048589



-

-

ob. 
I 

"""' .... 

.... - - - - - - • - -
Table 4-21 
{continued) 

- - - - - - -
Soil 

Sample Number 

Naphthalene 

Resultb 

Acenaphthene 

Resultb 
Dibenzofuran 

Resultb 

Anthracene 

Resultb 

Benzo(a)anthracene 

Resultb 

DSA~MSSJMarine 
osA-MW6s-sss.o 
DSA-HWBB-552.5 
DSA-HWBB-SSS.O 
DSA-MW16B-SS2.5 
DSA-HW16B-SSS.O 
DSA-MW23-SS10.0 
DSA-MW24-SS2.5 
DSA-MW24-SS7.5 
DSA-MW24-SS20.0 
DSA-MW25A-SS2.S 
DSA-MW2SA-SS5.0 
DSA-MW2Ss-sso.o 
DSA-MW25B-SS2.S 
DSA-MW26-SS2.5 
DSA-MW26-5SS.O 
DSA-MW26-SS17.0 
OSA-SBl~CD-11 
Blank ld 

:f:~: ~~ 
Blank 4 
Blank sg 
Blank 6. 
Blank ·7J. 

42 J 
660 (I 

330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

40 J 
660 u 
330 u 
330 u 
330 u 
330 u 
330 u 
JJO U 
330 u 
330 u 
330 u 
JJO U 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

38 J 
660 u 
330 u 
330 · U 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

aThe 

hU: 

other analytes requested were analyzed for but not detected by the laboratory. 

Para111eter analyzed for but not detected above this concentration. 

140 J 
660 u 
330 u 
330 ll 
JJO U 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

210 J 
660 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

J: Indicates an estianted value. Result is less than the specified detection li~it but greater than zero. 
UJ: Thr. parameter was analyzed for, but not detected above this limit. Because of contamination and/or analytical 

deficiencies, adjustment of the sample quantitation limit was necessary. 

cSemivolatile method blank associated with samples DSA-MWBB-SS2.5, DSA-MWBB-SSS.O, DSA-MW25A-SS2.S, DSA-HW25A-SSS.O, 
DSA-MW25B-SS2.0, DSA-MW2SB-SS5.0. 

~Semiv~l_atile method blank a.~cia~:~yith._!.ample~_ J>SA-MW2~-ss10 ..• 0,..~. DSA-:~6e-ss~.o. 
esemivolatile method blank associated with samples DSA-MW16B-SS2.5, DS~-HW16B-SS5.0. 

fSemivolatile method blank associated with sample DSA-MS53Marine. 

gSemivolatile method blank associated with samples DSA-MW24-SS2.5, DSA-MW24-SS5.o, DSA-MW24-SS17.0. 

hSemivolatile method blank associated with samples DSA-MW26-SS2.5, DSA-MW26-SS5.0, DSA-MW26-SS17,0. 

isemivolatile method blank associated with samples DSA-SB16CD-ll. 

-

 
 

FSPOPA  048590



-

~ 
I 

-.J 
N 

-

Soil 

Sample Number 

DSA:-MS53Marine 
DSA-MW6B-SS5.0 
DSA-MW8B-SS2.5 
DSA-MW8B-SS5.0 
DSA-MW16B-SS2.S 
DSA-MW168-SS5.0 
DSA-MW23-SS10.0 
DSA-MW24-SS2.5 
DSA-MW24-SS7.S 
DSA-MW24-S520.0 
DSA-MW25A-SS2.5 
DSA-HW25A-SS5.0 
DSA-HW25B-SSO.O 
DSA-HW25B-SSi.S 
DSA-HW26-SS2.5 
DSA-MW26-SSS.O 
DSA-MW26-SS17.0 
DSA-SBl~CD-11 
Blank ld 
Blank 2 
Blank 3~ 
Blank 4 
Blank sg 
Blank 6. 
Blank 71. 

Chrysene 

Resultb 

320 J 
660 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

Benzo(b)­
fluoranthene 

Resultb 

180 J 
660 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

. 330 u 

Table-.. 4-21 
(continued) 

Benzo(k)­
fluoranthene 

Resultb 

150 J 
660 UJ 
330 u 
330 u 
3jo UJ 
330 UJ 
330 UJ 
330 UJ 
330 UJ 
330 UJ 
33ci·u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

Benzo(a)­
pyrene 

Resultb 

150 J 
660 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

Indeno(l,2,3-cdl­
pyrene 

Resultb 

63 J 
660 u 
330 UJ 
330 UJ 
330 U 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

aThe 

bu: 

other analytes requested were analyzed for but not detected by the laboratory. 

Par"meter analyzed for but not detected above this concentration. 

Benzo (g,h,i)­
perylene 

Resultb 

71 J 
660 UJ 
330 u 
330 u 
330 UJ 
330 UJ 
330 UJ 
330 UJ 
330 UJ 
330 UJ 
330 u 
330 u 
330 u 
330 u 
330 UJ 
330 UJ 
330 UJ 

1,300 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

J: Indicates an estimated value. Result is less than the specified detection limit but greater than zero. 
UJ: The parameter was analyzed for, but not detected above this limit. Because of contamination and/or analytical 

deficiencies, adjustment of the sample quantitation limit was necessary. 

cSemivolatile ~ethod blank associated with samples DSA-MW8B-SS2.S, DSA-HWBB-SSS.O, DSA-MW2SA-SS2.5, DSA-HW25A-SSS.O, 
DSA-MW25B-SS2.0, DSA-MW25B-sss.o. 

dSemivolat.ilc method blank associated with samples DSA-MW23-SS10.0, DSA-HW6B-sss.o. 

esemivolatile method blank associated with samples DSA-MW16B-SS2.5, DSA-HW16B-sss.o. 

fSemivolatile method blank associated with sample DSA-HS53Marine. 
9 semivolatile method blank associated with samples DSA-MW24-SS2.5, DSA-HW24-sss.o, DSA-MW24-Ssl7.0. 

hsemivolatile method bl~nk associated with samples DSA-MW26-ss2.S, DSA-MW26-sss . o, DSA-MW26-SS17 . 0. 

iSeMivolatile method blank associated with samples DSA-S816CD-ll . 

- - - - - - - - - - - - .. - - - - 
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acceptable but quantitatively unreliable because of uncer­
tainties in the analytical precision near the limit of de­
tection. Despite the quantitative uncertainties, if one 
examines the magnitude of these results as shown in Ta-
ble 4-21, it can be safely concluded that these detected 
values will not exceed the quantitation limit even when ac­
counting for normal variability. 

The last two results (0.90 mg/kg phenol at MW-24A and 
1.7 mg/kg PCP at MW-25B) are considered qualitatively and 
quantitatively acceptable. The significance of these re­
sults is discussed in Section 5.3.2. 

The only other indication of PCP and TCP in subsurface soils 
are PCP at 2.5 feet (0.28 mg/kg) and TCP at the surface 
(0.9 mg/kg) and at 2.5 feet (0.71 mg/kg) below the surface 
in MW-25B. All of these detected concentrations, however, 
have been qualified by the laboratory. Further, TCP is not 
a target compound of Method 8270. The TCP reported here is 
tentatively identified. 

One additional soil boring sample was collected to verify 
the results found at MW16A. A composite sample from this 
boring was analyzed by Method 8270. Three of the semivola­
tile target compounds were detected in this sample 
(Table 4-21). 

One compound is qualified by the laboratory because of 
probable laboratory contamination. The accuracy of this 
sample result is suspect because of contamination in the 
laboratory method blank. The sample quantitation limit has 
been elevated and the result flagged "UJ. 11 The compound was 
not detected at a level above this adjusted level. 

The second result was qualified as an estimate (flagged "J" 
by the laboratory} because it was below the quantitation 
limit but above the instrument detection limit. This result 
is qualitatively acceptable but quantitatively unreliable 
because of uncertainties in the analytical precision near 
the limit of detection. 

The last result (24 mg/kg PCP) is qualitatively and 
quantitatively acceptable. The significance of this result 
is discussed in Section 5.3.2. 

4.3.2.2 MARINE SEDIMENT SAMPLES 

Five marine sediment samples and one field duplicate sample 
were collected in the course of this study. One sample, 
Station DSA-MSS3, was analyzed for Method 8270 semivolatile 
organic compounds as a performance check of the 8040 Method 
and as a screen for additional organic compounds. The 
results of this analysis are presented in Table 4-21. 
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Eighteen of the 65 semivolatile compounds were detected in 
the marine sample. These are presented in Table '4-21 . 

Two of the 18 detected compounds are qualified because of 
probable laboratory contamination. The accuracy of these 
sample results is suspect because of contamination in the 
method blanks. The sample quantitation limits have been 
elevated for these compounds; the results should not be con­
sidered detected above the flagged levels. Thirteen of the 
remaining detected compounds are qualified (flagged with the 
letter "J") as estimates because they are below the quanti­
tation limit but are above the instrument detection limit. 
These compounds are qualitatively acceptable but quantita­
tively unreliable because of uncertainties in the analytical 
precision near the detection limit. 

The remaining three detected compounds, (phenanthrene 
0.56 mg/kg, fluoranthrene, 0.58 mg/kg, and pyrene 0.57 mg/kg 
in DS-MS53) are above the quantitation limit and are con­
sidered qualitatively and quantitatively acceptable. The 
significance of these results are discussed in Section 5.3.2. 

4.3.2.3 VERIFICATION SOILS 

No verification samples were analyzed for semivolatile 
analysis using Method 8270. 

4.4 APPENDIX IX PARAMETERS 

Only one soil sample (Boring 28, Sample No. DSA B28) was 
analyzed for Appendix IX parameters. Boring 28 was collected 
in the vicinity of the old planer mill where a fire occurred 
in 1971. 

A summary of the Appendix IX analysis is as follows : 

0 

0 

0 

0 

0 

0 

No volatile chemicals (out of a total of 52 com­
pounds analyzed) were detected. 

No semivolatile chemicals (out of a total 112 com­
pounds analyzed) were detected. 

No organochlorine pesticides or polychlorinated 
biphenyl (PCBs) compounds analyzed(out of 
30 total) were detected. · 

No organochlorine herbicides were detected (out of 
three total). 

Reactive sulfide was detected at 0.7 mg/kg. 

No cyanide was detected. 
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The following metals (total) were detected: 

Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Lead 
Nickel 
Vanadium 
Zinc 

3.4 mg/kg 
12.0 mg/kg 
0.2 mg/kg 
16.0 mg/kg 
6.0 mg/kg 
5.1 mg/kg 
16.0 mg/kg 
34. 0 mg/kg 
36. 0 mg/kg 

These metal concentrations are within the range naturally 
occuring in soil (see Section 5.3.4). 

4.5 MERCURY ANALYSIS (METHOD 7470 and 7471) 

Table 4-19 presents all detected mercury results in subsur­
face soils. Twenty-nine soil boring samples were tested for 
mercury. Of these 29, nine soils were identified by the CSL 
as having detectable concentrations of mercury (three 
samples from MW-GB, two samples from MW-23, two samples from 
MW-24A, one sample from MW-24B, and one sample from MW-25B.) 
These concentrations are within the range naturally occuring 
in soil (see Section 5.3.3). 

4.6 GROUNDWATER RESULTS 

4.6.1 METHOD 8040--PCP/TCP 

The Close Support Laboratory (CSL) used Method 8040 to ana­
lyze 44 groundwater samples collected during two to three 
sampling events between August and October 1988. Table 4-19 
presents all Method 8040 groundwater results. Method 8270 
semivolatile performance check results for PCP are also listed 
in Table 4-19 for comparison. Pentachlorophenol (PCP) was 
detected in 14 groundwater samples using the 8040 method. 
PCP was not detected in background wells MW-5 and MW-26. 
One detected groundwater result, 0.51 mq/l (MW-6A, Round 
Two), was flagged by the CSL as quantitatively suspect. The 
remaining 13 samples are considered qualitatively anq quan­
titatively acceptable. The 13 reported results are as 
follows: 

MW-6A: 

MW-6C: 

MW-BA: 

Sampling Round One (3.07 mg/l): and Three 
(2.13 mg/l) 

Round One (14. 3 mg/l), Two (O. 27 mg/l) and 
Three (0.16 mg/l) 

Round One (0.005 mg/1) 
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MW-15: Round One ( o . o o 9 mg I 1 ) 

MW-16A: Round One (0 .052 mg/l) and Three (0 . 064 mg/ l) 

MW-18: Round One (0.006 mg/l) 

MW-19: Round One (0.015 mg/l) 

MW-21: Round One (0.021 mg/l) 

MW-22: Round One (0.025 mg/l) 

Tetrachlorophenol (TCP) was detected in 12 out of 44 ground­
water samples. These results are presented in Table 4-19. 
Four of the detected values were flagged by the laboratory 
as quantitatively suspect: MW-6A, Round Three; MW6C, Round 
One; MW-16A, Round Three; and MW-19, Round 2. Four of the 
remaining eight detected values: MW-6A, Round Two; MW-16A, 
Round One and Round Two; and MW-25A, Round One were flagged 
by the laboratory as qualitatively suspect "N" (i.e., the 
compound identification is not reliable) • Four detected 
values remain and are considered quantitatively and 
qualitatively acceptable (MW-6A, Round One (2.8 mg/l); MW6B 
Round One, (0.10 mg/l) and MW6C, Round Two (10.2 mg/l) and 
Three (0.04 rng/l). 

4.6.2 METHOD 8270 SEMIVOLATILE ORGANIC COMPOUNDS 

Table 4-22 presents the Method 8270 groundwater results. A 
total of six of the 65 semivolatile compounds were detected 
in one or more of the four total groundwater samples analyzed 
by Method 8270. Three monitoring wells (MW-6B, MW-6C, and 
MW16A) were where these organic compounds, 11 total, results 
occurred. 

Four of the 11 results are qualified as estimates due to 
probable laboratory metpod blank contamination. The 
accuracy of these sample results is suspect due to this 
contamination. Consequently, sample quantitation limits 
have been elevated for these samples and flagged "UJ"; 
sample results were not detected above these elevated 
levels. 

Five of the remaining seven results are qualified as esti­
mates because they are below the quantitation limit (flagged 
as "J 11 in Table 4-22) but are above the instrument detection 
limit. They are qualitatively acceptable but quantitatively 
unreliable due to uncertainties in the analytical precision 
near the limit of detection. 

The last two results [naphthalene (0.77 mg/l) and PCP 
{6.9 mg/l) both from MW-6C] are above the quantitation limit. 
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- -

~ 

I 
...J 
...J 

- - -

Water 
Saniple 
Number 

DSA-MW6B(9/7/88) 
DSA-MW6B(l0/19/88) 
DSA-MW6C 
DSA-MW16A 
Blank le 
BlanJc i°· 

- - - - - - - - - -

Table 4-22 
DETECTED HAZARDOUS SUBSTANCE LIST COMPOUNDSa 

{JJg/l) 

2,4-Dichloro- 2,4,5-Trichloro- Pentachloro- 01-n-butyl-
2henolb Na2btha1gne J2heno!,. ;ghenolb 2hthal!lje 
Result Result Result" Result Result· 

10 u 10 u 10 u so u 10 u 
20 u 20 u 20 u 100 u 20 u 
11 J 77 80 J 6,900 2 J 
20 u 2 J 20 u 17 J 20 u 
10 u 10 u 10 u so u 10 u 
20 u 20 u 20 u 100 u 20 u 

a 
The other analytes requested were analyzed for but not detected by the laboratory. 

bu: Parameter analyzed for but not detected above this concentration. 
J: Indicates an estimated value. Result is less than the specified detection limit but greater than zero. 

- - -

Bis(2-ethylhexyl)-
2htbala~e 

Result 

44 UJ 
20 UJ 
20 UJ 
20 UJ 

9 J 

9 J 

UJ: The parameter was analyzed for, but not detected above this limit. Because of contamination and/or analytical deficiencies, 
adjustment of the sample quantitation limit was necessary. 

c 5emivolatile method blanlt associated witb sample DSA-MN6B(9/7/88). 
d semivolatile method blank associated with sa11ples DSA-MW6B(l0/19/88), DSA-MW6C, DSA-MW16A. 
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and are considered qualitatively and quantitatively accept­
able. These results are discussed in Section 5.4.3 . 

4.6.3 Appendix IX Parameters 

Four groundwater samples from MW6B, MW6C, MW16B, and MW24A 
were analyzed for Appendix IX parameters. 

A summary of the Appendix IX analyses is as follows: 

0 

0 

0 

0 

0 

0 

Metal 

Arsenic 
Barium 
Chromium 
Copper 
Lead 
Vanadium 
Zinc 

All 4 samples and two trip blanks were analyzed 
for 52 volatile organic compounds. The only 
detected compound was benzene at 0.0087 mg/ l in 
MW6C. The trip blanks were analyzed only for vola­
tile organics because there is a small possibility 
of cross contamination of samples packed together 
during shipping. 

The 4 groundwater samples were analyzed for 
112 semivolatile compounds. Only 2,3,4,6-TCP was 
detected (at 14.0 mg/l) in MW6C. 

No organochlorine pesticides or polychlorinated 
biphenyls (PCB's) were detected (of the 30 
analyzed) in any of the samples. 

No organochlorine herbicides (of the 3 analyzed) 
were detected in any sample. 

No cyanide was detected in any sample. Sulfide 
was detected only in the sample from MW6B at 
0.05 mg/l. · 

Table 4-23 shows the results of the total metal 
analyses . . 

Table 4-23 
APPENDIX IX METALS DETECTED IN GROUNDWATER 

(Concentration in mg/l) 

MW6B MW6C MW16B MW24A 

0.04 ND 0.014 ND :. 
0.12 0.19 0. 1 9 0 .·016 

ND 0.02 ND ND 
ND 0.013 ND 

·:, 
0.008 

ND 0.003 0.022 0.003 
ND 0.02 ND 0.01 
ND o.os ND 0.02 

ND = Not detected. 
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5 SIGNIFICANCE OF FINDINGS 

Section 5 includes a sununary of the current regulatory 
status of PCP and TCP. Current and proposed regulations and 
guidelines for pentachlorophenol (PCP) and tetrachlorophenol 
(TCP) are included in this section pertaininq to hazardous 
waste, surface water, drinking water, and soil. Using these 
regulations and guidelines, the qualitatively and quantita­
tively validated results identified in Section 4 are com­
pared and evaluated. A discussion of this evaluation is 
then presented for soils, marine sediments, and groundwater . 

5.1 CURRENT REGULATORY CRITERIA AND GUIDELINES 

The following discussion presents the current publis~ed cri­
teria and guidelines for PCP and TCP . 

5.1.1 RCRA REGULATIONS FOR PCP/TCP 

PCP was used at the old planer mill site as a wood preserva­
tive; it was not manufactured onsite. This is an important 
distinction, since Federal RCRA hazardous waste regulations 
and Washington State Dangerous Waste regulations list PCP 
wastes derived from the production or manufacturing use of 
PCP (F021) and discarded unused formulations containing 
tri-, tetra-, or pentachlorophenol (F027) (40 CFR 261 and 
WAC 173-303). The use of PCP at the old planer-ffiill is not 
included in either of these categories and therefore is not 
a RCRA listed hazardous waste. When the PCP hazardous waste 
listing regulations were being developed, the preamble in 
the Federal Register specifically stated that the listing 
does not include residues from wood preservation: ••• "the 
term 'manufacturing use' does not include residues from the 
use of chlorophenoxy pesticide formulations, e.g. in wood 
preservation" (48 FR 14515). The preamble also noted the 
types of wastes no't""covered by the regulati ons including 
"sludges from wood preserving using pentachlorophenol" 
(48 .!:! 14523). Since the promulgation of these regulations , 
EPA has been investigating whether wastes from wood preser­
vation processes using PCP should be listed as hazardous 
wastes. EPA has proposed (53 FR 53282, December 30, 1988) 
listing surface-applied wood preservative formulations con­
taining PCP as hazardous wastes under a new category F033. 
The proposed health-based water concentration limit for PCP 
is 1 mg/l; 2,3,4,6-TCP is proposed as 1 mg/kg and 2,4,6-
trichlorophenol is proposed as 0.0018 mg/kg. 

5.1.2 WATER QUALITY STANDARDS 

PCP in surface waters is regulated by the State of Washing­
ton Water Quality Standards (WAC 173-201-047) . The : 
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Washington State Water Quality Standards for PCP are the 
same as the federal water quality criteria [EPA, Water Qual­
ity Criteria (Gold Book), as revised by Federal Register, 
December 3, 1986]. The state and federal water quality cri­
teria are presented in Table 5-1. It is important to note 
that these criteria apply to surface waters, not 
groundwater. 

Tetrachlorophenol is not listed in WAC 173-201-047. There 
are no published federal water quality criteria for TCP. 
There is a federal marine chronic lowest observed effect 
level of 440 µg/l for 2,3,4,6-tetrachlorophenol (EPA, Re­
vised Draft RFI Guidance, Volume 1, Section 8, December 
1987). The Revised Draft RFI Guidance states that there are 
insufficient data to develop marine chronic water quality 
criteria for TCP. 

5.1.3 DRINKING WATER STANDARDS 

There are currently no drinking water standards for PCP or 
TCP. A draft proposed maximum contaminant level goal (MCLG) 
for PCP is in internal EPA review (U.S. EPA, February 1, 
1988, Safe Drinking Water Update). These proposed concen­
trations are presented in Table 5-1. There are no proposed 
drinking water standards for TCP. 

5.1.4 RCRA FACILITY · INVESTIGATION. (RFI) CRITERIA 

EPA has developed PCP criteria for human ingestion of water 
and fish, and health-based criteria for systemic toxicants. 
The health-based criteria are the only criteria that apply 
to PCP in soil. These values are presented in Table 5-1. 
These criteria are federal guidelines and are not codified 
in regulations. No published EPA criteria exist for tetra­
chlorophenol for human ingestion of water and fish. How­
ever, the health-based criteria for systemic toxicants for 
2,3,4,6-TCP are the same values as for PCP (EPA, Revised 
Draft RFI Guidance, Volume 1, Section 8, December 1987) . 

5.1.5 WASHINGTON STATE PCP CLEANUP CRITERIA 

Ecology does not currently have any published cleanup stan­
dards for soil or water contaminated with PCP. However, 
Ecology had previously prepared a draft cleanup goal for 
soil contaminated with PCP at a specific site. These draft 
cleanup goals were presented in correspondence from Ecology 
to McFarland Cascade (November 12, 1987), a wood preserving 
plant. The proposed levels were not finalized. Ecology 
based its draft cleanup goal for soil contaminated with PCP 
on a 1.0 ppb of 2,3,7,8-TCDD toxicity equivalence factor 
(TEF): "With respect to pentachlorophenol (PCP), the soil 
cleanup level is set at PCP levels that correspond to 
1.0 ppb of 2,3,7,8-TCDD equivalents. This is 10 ppm and is 
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Table 5-1 

Published Criteria and Guidelines 
on Pentachlorophenol 

MEDIA 

CRITERIA SOURCE WATER 

SOIL Drinking Marine 

Proposed NA 220µg/I NA Federal SOWA MCLG 1 

Federal CWA2 
Water Quality Criteria NA · 9 µg/13/5.7 µg/13 13.0 µg/1/7.9 µgll• 

for Aquatic Life 

Federal CWA 
Limits for Human Ingestion NA 1010µg/15 NA 

of Water and Fish4 

Federal Health-Based 
Criteria for Systemic 500 mg/kg6 1000µg/17 NA 

Toxicants• 

WAC 173-201-047 
Surface Water Toxic NA 9 µg/13 /5.7 µg/13 13.0 µg/l/7.9 µgll• 

Substances Criteria 

NA = Not applicable 
1 Draft propoSed MCLG currently in internal EPA review (US EPA SOWA Fact Sheet 2188) 
2 EPA, Water Quality Criteria (Gold Book), as revised by Federal Register, December 3, 1986 
a Acute I chronic values shown are for pH of 7 using e[1.005 (pH)-4.8301 and e[1.005 (pH)-5.290] as prescribed 

in 51 FR 43666 and WAC 173-201-047; pH values measured in the field ranged from 6.2 to 8.5 
•EPA, Revised Draft RFI Guidance, Volume 1, Section 8, December 1987 
~ EPA Revised Draft RFI Guidance implies that entire limit based on water ingestion 
6 Based on 17kg child over a 5 year exposure period ingesting 1.0 gram/day of soll (EPA Revised Draft RFI 

Guidance, Volume 1, Section 8, December 1987) 
7 Based on 70kg adult over 70 year lifetime exposure at 2 liters/day (EPA Revised Draft RFI Guidance, Volume 1, 

Section 8, December 1987) 
1 13.0 µg/I is the acute criteria. 7.9 µg/I is the chronic criteria 
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10 percent of the dangerous waste level (WAC 173-303-102 and 
WAC 173-303-9907) ." (Ecology, November 1987) 

The 1.0 ppb 2,3,7,8-TCDD TEF is not a written criterion or a 
codified regulation. Since Ecology developed this draft 
criterion, EPA has re-examined the hazard identification and 
dose-response assessment for the potential human carcinogen­
icity of 2,3,7,8-TCDD. A draft report (EPA/600/6-88/007Aa) 
has been prepared that concludes the following as stated in 
53 FR 24141: 

"The draft report concludes that (1) the 1985 
assessment that associates a 0.006 pg/kg/day 
(picogram/kilogram/day) dose with a plausible 
upper bound increased cancer- risk of one in a 
million should be reconsidered, and (2) a change 
to a 0.1 pg/kg/day dose as a plausible upper bound 
associated with an increased lifetime risk of one 
in a million is consistent with the available data 
and theories, and represents a reasonable science 
policy position for the Agency." 

The information proposed by EPA suggests a lower health risk 
associated with 2,3,7,8-TCDD. The above conclusion repre­
sents a 17-fold increase in dosage (0.006 x 17 = 0.1). 
Using the increased dosage, Ecology's cleanup level would 
proportionately increase to 17.0 ppb 2,3,7,8-TCDD TEF (if 
this cleanup level were going to be used). Consequently, 
pentachlorophenol cleanup levels would increase to approxi­
mately 170 ppm. 

The only other known cleanup policy established by Ecology 
is not contaminant-specific. Ecology developed this cleanup 
policy, titled Final Cleanup Policy-Technical, with an ef­
fective date of July 10, 1984. The standard/background 
cleanup levels established in this policy are as follows : 

l. 

2. 

Soil 

a . 

b. 

c. 

lOX the appropriate drinking water or water qual­
ity standard, or 

If no standard exists, lOX water quality 
background 

If water quality background is not detectable , 
soil background 

Groundwater and Surf ace Water 

a. Appropriate drinking water or ambient water qual­
ity standard 
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b. If no standard exists, background 

Ecology's Final Cleanup Policy also provides protection lev­
els that may be used after the Preliminary Technical Assess­
ment shows that Standard/Background Levels are not achievabl e 
or appropriate for the site. These protection levels are as 
follows: 

1. Soil Protection Level--Threat to Water 

a. 

b. 

lOOX the appropriate water quality standard, or 

lOOX water quality background, or 

c. lOX soil background, or 

d. Defined based on site-specific contaminant and 
soil characteristics, leaching tests, biologic 
tests, etc. If sufficient data are available, 
predictive models may be used to define the pro­
tection levels. 

5.1.6 OTHER PCP CRITERIA 

The RCRA Extraction Procedure (EP) Toxicity Test for hazar­
dous waste does not include criteria for PCP or TCP 
(WAC 173-303-090). EPA has proposed another extraction 
method known as the toxicity characteristic leaching proce-
dure (TCLP) which does include criteria for PCP and · TCP; 
however, the TCLP regulations are only in draft form 
(51 FR 21685 supplemented by 53 FR 18024) . These proposed 
limitS are based upon analyticaf"P'rocedures in which ~olu­
bilized chemical constituents released from a soil or waste 
in a water extract are compared against designation l imits 
based on risk factors at a municipal solid waste landfill. 
For the TCLP procedure, 1 gram of soil is extracted with 
20 grams of fluid, then the fluid is filtered off and 
analyzed. To be considered a toxic waste, the extract must 
have a PCP or 2,3,4,6-TCP level of 3.6 mg/l or higher. _The 
TCLP regulations are due to be published as final regula­
tions in 1989 (RCRA Hotline, M. Stevens, personal communi­
cation, 11/29/88). 

For illustrative purposes, a worst case can be assumed (all 
PCP and TCP present in the soil would leach out) in order to 
assess whether TCLP levels for PCP and TCP would be ex­
ceeded. For example, one gram of soil with a PCP concentra­
tion of 20 mg/kg would, when totally solubilized in 200 mil­
liliters of water, results in a worst case concentration of 
1.0 mg/1 in the extract. 

Ecology is currently in the process of developing Sediment 
Quality Standards (WAC 173-204), which will be based on 
chronic marine biological test data for Puget Sound marine 
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organisms. PCP is an organic chemical proposed to be in­
cluded in t he sediment standards when they are complete (es­
timated completion date is late 1989) (B. Betts, Ecol ogy, 
personal communication, 12/88). 

The most recent apparent biological effects threshold (AET) 
for Puget Sound organisms includes 0.36 mg/kg-amphipod toxic­
ity, 0.69 mg/kg-benthic toxicity, and >0.14 mg/kg for oyster 
larvae toxicity and microtox testing (the latter represents 
the highest level tested to date in which there are no re­
ported effects) (B. Barrick, PTI Environmental Services, 
personal communication 12/88). These reported AETs are not 
sediment criteria but represent measured effects data only . 

5.2 ANALYSIS OF SAMPLES CONTAINING 
LOW LEVELS OF CONTAMINATION 

As can be seen in Sections 4.3 (Soil Results) and 4 . 4 
(Groundwater Results), most compounds detected in this study 
were at low concentrations at or very near the testing labo­
ratory's method detection limit for both Method 8040 (PCP 
and TCP) and Method 8270 (Semivolatile Organic Compounds) . 

When samples containing low levels of contamination are ana­
lyzed, seemingly contradictory results are often obtained. 
One analysis of a sample may yield one estimated concentra­
tion while another analysis of the same or similar sample 
may yield a different concentration estimate. Yet a third 
analysis may indicate that the contaminant is undetectable. 

All measurements have some variability. For a complex me­
asuring system such as a gas chromatograph, used in this 
study, and with multiple sample extraction and cleanup 
processing steps, there is inherent variability in deter­
mining a true concentration for a soil or .water sample. 

In order for a laboratory result to confirm the presence of 
contamination in a sample, it is generally accepted that the 
value of the reported concentration should be significantly 
greater than any value reported in background samples or the 
laboratory method blank. Further, EPA believes that estab­
lishing a practical quantitation limit (POL) of an analytical 
method detection limit is important in order to establish 
the lowest concentration at which acceptable precision and 
accuracy can be reliably maintained by laboratories prac­
ticing acceptable standard procedures. EPA, therefore, has 
reported it believes that setting PQLs in a range between 5 
and 10 times the method detection limit is a fair expecta­
tion (50 FR 16306). 

For some .compounds such as phthalate esters, which are com­
monly found in laboratory method blanks, EPA has rajsed the 
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PQLs to even higher levels. Because phthalate esters are 
commonplace in the environment, their presence in any sample 
is not unusual. Phthalates are used as plasticizers and as 
a common intermediate and primary ingredient in finished 
plastic products (e.g., plastic bags, litter, protective 
laboratory gloves). Furthermore, recent evidence suggests 
that these compounds may occur naturally in the environment 
(Versar, Inc., 1974). The EPA guidance document "Laboratory 
Data Validation, Functional Guidelines for Evaluating Organic 
Analysis 11 states that if certain compounds including 
phthalate esters are found in a matrix at concentrations 
less than ten times the method blank, the compounds are not 
to be reported (EPA, 1988). 

Any concentration estimate less than the instrument detec­
tion limit is regarded as being an uncontaminated sample. 
This estimate would then be classified as a nondetect. In 
our study, the Method 8040 results indicate this by desig­
nating a nondetect as a given value, i.e., Sl.O ppm. 
Method 8270 flags the concentration with the letter "U." 
The U means that the parameter was analyzed but was not de­
tected above the specified concentration. 

A sample for which the true concentration is the same as the 
method detection limit will have almost no chance of being 
mistaken for a noncontaminated sample, usinq the PQL as the 
criterion for reporting contamination. This is the minimum 
concentration in a sample that would almost certainly be 
classified as a positive detect when analyzed. Finally, the 
nature of the media undergoing analysis is also an important 
consideration when establishing PQLs. 

For example, EPA has used the level of 10 times the method 
detection limit as the PQL for water samples for Method 8040. 
This limit has been established as the level of concern for 
compounds that are generally found at low or nondetectable 
concentrations (SW-846, 9/86). 

The POL for Method 8040 soils, however, is much greater: 
670 times the method detection limit for low-level contami­
nation (SW-846 page 8040-2 9/86). This is due to the com­
plexities of the soil matrix as compared to water. 

Thus the PQLs reflect not only the uncertainties inherent in 
the measurement process but also the additional uncertain­
ties that derive from the more complex media being analyzed 
(e.g., heterogeneity of soils, soil particle size and char­
acteristics, other chemicals). 

Using the information from this discussion, all detected 
results from the focused site investigation are compared and 
discussed in the following sections. 
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5.3 SOILS AND MARINE SEDIMENT ANALYTICAL RESULTS 

Using the regulations and guidelines discussed earlier, the 
validated soil and sediment results are evaluated in the 
following sections. 

5.3.1 METHOD 8040--PCP AND TCP RESULTS 

Table 4-20 presents a summary of all the PCP and TCP results 
detected by Method 8040 in soils and sediments collected 
during this study. All Method 8040 soil and sediment re­
sults are reported on a dry-weight basis. 

5.3.1.1 Subsurface Soil Samples 

Figure 5-1 illustrates the Method 8040 results for soil sam­
ples collected from boreholes drilled to install shallow 
monitoring wells. Figure 5-2 presents the results for soil 
samples collected from the boreholes drilled to install deep 
weils. 

PCP was detected in only two (MW-24B, 7.5 ft and 35.0 ft) of 
the 60 soil samples analyzed by Method 8040. Using the con­
vention presented in Section 5.2 that the PQL is 5 to 
10 times the laboratory detection limit as a guideline·, it 
appears that the concentration of PCP in soils collected 
from MW-24B is not significant. Both of the results 
't2.8 mg/kg and 2.22 mg/kg, respectively) in soil samples 
collected from MW-24B are less than three times the labo­
ratory detection limit (DL) of 1.0 mg/kg for Method 8040. 
Both of these values were also qualified by the laboratory 
as suspect values. The 7.5-foot sample is quantitatively 
suspect (i.e., PCP is present but the exact amount reported 
is not reliable). The 35.0-foot sample is qualitatively 
suspect (i.e., the detected compound is only tentatively 
identified as PCP). Neither PCP concentration reported in 
samples collected from MW-24B would exceed the federal 
health-based criterion of 500 mg/kg for systemic toxicants 
(EPA, Revised Draft RFI Guidance, 1987). These PCP concen-
trations in soils are relatively low. For comparison, the 
average PCP concentration measured in urban Bellevue, Wash­
ington, residential street dust samples was 1.8 mg/kg with a 
reported standard deviation of ±2.3 mg/kg (Metro, Toxicants 
in Urban Runoff, 12/82). 

Finally, PCP soil concentrations in samples collected from 
boreholes drilled by Hart Crowser were compiled and plotted 
(Figure 5-3). PCP ranged from a low of below detection at 
monitoring wells MW-8 and MW-22 to a high of 34.0 mg/kg from 
subsurface soils sampled at MW-16A. During the course of 
their study, Hart Crowser used two analytical methods, nei­
ther of which is recommended by EPA for the analysis of PCP . 
The first was a modified Method 8150, and the second wa~ a 
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field gas chromatography method using an electron capture 
detector. Standard laboratory quality control/quality 
assurance procedures are not available for either method. 
Both methods, while providing useful qualitative data·, 
should not be relied on for quantitative accuracy. The pur­
pose of the Hart Crowser evaluation was to perform a property 
transfer audit and not a detailed site inspection for PCP 
contamination. 

In general, the concentrations of PCP reported by Hart 
Crowser fall within the same order of magnituqe as results 
detected during this investigation. Based on both studies , 
it appears that PCP is randomly dispersed in soils through­
out the focused study area. None of the reported concentra­
tions, however, exceed EPA's health-based criterion for 
soils (500 mg/kg). 

Table 4-20 presents all reported TCP 
this study for soils and sediments. 
illustrate these results for shallow 
wells, respectively. 

results detected in 
Figures 5-1 and 5-2 
and deep monitoring 

Method 8040 identified TCP at 6.2 mg/kg in a composite soil 
sample (9 to 14 feet) collected from MW-16C. The field du­
plicate result of this sample (MW-16CD) was comparable 
(6.1 mg/kg). Both values are less than five times the de­
tection limit and therefore are not significant. TCP was 
reported in the equipment blank (0.009 mg/l), suggesting the 
possibility of contamination by field procedures. 

Method 8040 identified TCP in two soil samples from MW-24A 
(4.55 mg/kg at 5.0 feet and 3.83 mg/kg at 7.5 feet). These 
values, however, were flagged by the laboratory as being 
qualitatively suspect (i.e., tentatively identified com­
pounds). The concentrations reported fall within 3 to 
4 times the detection limit and are below .significant 
leve ls. 

Two additional monitoring wells, MW-6B and MW-24B, yielded 
three soil samples in which TCP was detected; MW-6B 
(1.4 mg/kg at 30 feet): MW-24B (2.66 mg/kg at 2.5 feet): and 
MW-24B (1.35 mg/kg at 7.5 feet). All three results are also 
flagged by the laboratory for qualitative reasons, are less 
than three times the detection limit, and therefore are not 
significant. No TCP value detected exceeds the health-based 
criterion of 500 mg/kg for systemic toxicants (2,3,4,6-TCP). 

It is not surprising to report the presence of PCP and TCP 
in soils at the site, particularly when one considers that 
historical land use included activities such as lumber sap­
stain control with PCP and TCP. One would anticipate the 
presence of wood waste and debris throughout the focused 
site investigation area that could have originated .f rom the 

t 
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green chain wood treatment area. The entire M&R property is 
composed of artificial fill material, a significant compo­
nent of which is wood waste, as can be seen in geologic logs 
(Appendix C) and site photographs (Appendi x B) . Further-
more, the practice of log sorting and storage on the site is 
accomplished by heavy equipment which conceivably can dis­
perse wood debris widely throughout the entire property. 

Other considerations concerning the occurrence of PCP (and 
TCP) in soils may include natural background sources. De­
tectable levels of PCP have been reported in untreated Pon­
derosa pine and Douglas fir wood samples using either a GC 
method similar to Method 8040 or a GC/MS method similar to 
Method 8270 (Arsenault, 1976) . 

Compounds that are similar to PCP and TCP in chemical struc­
ture and molecular weight will respond in a like manner when 
analyzed using GC methods. It is possible to mistake these 
compounds for PCP (Arsenault, 1976) resulting i n false de­
tections when no PCP is present, or higher reported concen­
trations when these other compounds are quantified with a ny 
PCP that is truly present . This shortcoming is inherent in 
the GC technique, although it is an EPA-approved method for 
phenols. Many of these problems are avoided using the GC/MS 
method for analysis. However, laboratory turnaround time is 
longer. 

5.3.1.2 Marine Sediment Samples 

Table 4-20 summarizes the PCP detected in marine sediments 
by Method 8040. TCP was not repqrted in any marine sediment 
using this analytical method. PCP was detected at two sta­
tions: DS-MS-03 (4.7 mg/kg) and DS-MS-05 (6.4 mg/kg). (See 
Figure 3-3 for the locations of these stations.) Both of 
these results are flagged by the laboratory as being quanti­
tatively suspect. In fact, DS-MS-03 is at the adjusted 
method detection limit, and DS-MS-05 is less than three 
times the method detection limit (after moisture content is 
taken into account) of 2.7 mg/kg dry weight. 

It is important to note that the method detection limit 
(1.0 mg/kg) used in the Method 8040 analysis is based on the 
wet weight (as received) basis, and all sediments received 
are analyzed according to that detection limit. When the 
laboratory adjusts the results to a dry weight basis, there 
will be an increase in both the apparent concentration level 
of the sample and the method detection limit (e.g., DS-MS-03, 
1.0 mg/kg; DS-MS-05, 2.4 mg/kg). However, dry weight con­
centrations are preferred for reporting soil or sediment 
results since the result is the most uniform; it eliminates 
moisture content as a variable. 

No reported value exceeds the federal health-based criterion 
for PCP in soils as a systemic toxicant (500 mq/kg) . The 
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most recent reported apparent biological effects for PCP in 
Puget Sound sediments range from >0.14 mg/kg to 0.69 mg/kg 
dry weight, depending on the organism listed (B. Barrich, 
PTI, personal communication, 12/88). The reported AET 
levels are based on a recommended analytical method with 
detection limits that are lower than can be achieved by the 
EPA Method 8040 used for this study. 

Since the two reported results are near or at the method 
detection limit, it is not possible to further evaluate 
these results relative to the AETs discussed above. It is 
important to note, however, that these AETs are not regula­
tory standards but measures of biological responses. 

5.3.1.3 Verification Study Soil Samples 

PCP was ~ot detected in any soil sample collected for the 
verification study (see the technical memorandum provided as 
an addendum to this report for a discussion on verification , 
study samples). TCP was reported in sample number VI-SS-200 
at 2.2 mg/kg, collected in the vicinity of the truck mainte­
nance shop (see Figure 3-3). The presence of TCP in this 
soil sample is not believed to be from direct chemical ap­
plication as there is no record of wood tre.atment occurring 
in this area. It is reasonable to assume that the TCP found 
in soil near the maintenance shop may have originated as 
TCP, or TCP-contaminated soil, that was either washed or 
dropped from a truck brought to the site for maintenance. 
The detected value (2.2 mg/kg) is less ·than three times the 
method detection limit and it is well below the 500 mg/kg 
health-based criterion established by EPA. 

5.3.2 SOIL RESULTS--METHOD 8270, SEMIVOLATILE ORGANIC 
COMPOUNDS 

Table 4-21 presents all Method 8270 results for subsurface 
soils and sediments. All Method 8270 results are presented 
on a wet-weight basis. The PCP results for Method 8270 also 
are in Table 4-19 to facilitate comparison to Method 8040 
results. 

5.3.2.1 Subsurface Soil Results 

PCP was detected at 1.7 mg/kg in a soil sample collected 
from a depth of O.O to 2.5 feet at MW-25B. This same sample 
was below the detection limit using Method 8040. The Method 
8270 concentration is only slightly greater than the EPA 
practical quantitative level (PQL) of 1.6 mg/kg. The re­
ported values are comparable to the levels of PCP detected 
in residential street sweeping debris (Metro, Tqxicant Pro­
gram, 12/82) as discussed in Section 5.3.1.1. 
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PCP was also detected in the composite sample SB-16CD-ll at 
24 mg/kg. A separate composite sample analyzed in duplicate 
by Method 8040 had no detected PCP. It is possible that in 
compositing the samples one portion may have contained 
treated wood fragments that are found throughout the fill 
material. 

TCP was tentatively identified in MW-25B at the surface 
(0.71 mg/kg) and at 2.5 feet below ground surface (0.19 mg/kg), 
and in soil boring SB-16CD-ll (27 mg/kg). TCP was only 
"tentatively" identified because Method 8270 does not include 
TCP as a target compound. Therefore, there is no detection 
limit or PQL that can be used for comparison. However, the 
detected levels are substantially less than the federal 
health-based criterion of 500 mg/kg for 2,3,4,6-TCP. 

The 2,4,5-trichlorophenol was detected in soil bor-
ing SB-16CD-11 at an estimated concentration of 2.3 mg/kg, 
which is below the PQL. This isomer is not a constituent of 
concern in P.CP formulations, and is not one that EPA has 
listed in the proposed regulations due to health effects 
(53 FR 53295). 

All phthalate esters detected in soil samples were also 
detected in the laboratory blanks. Using EPA's guidelines, 
none of these phthalate esters would be reported because 
they are not greater · than· ten times the level found in the 
associated blanks. 

Several PAH compounds (fluorene, 0.11 mg/kg; phenanthrene, 
0.04 mg/kg and 0.47 mg/kg; flouranthene, 0.043 mg/kg and 
0.18 mg/kg; and pyrene, 0.054 mg/kg and 0.14 mg/kg) were 
detected in soil samples collected from MW-24A and MW-25B. 
All PAH concentrations were below the PQL. All detected 
values occurred in samples collected from 2.5 ft or less 
below the ground surface. In addition, all of the detected 
·PAH values are less than the lowest AET documented (Tetra 
Tech, 8/86). 

4-Methylphenol was detected in one soil sample collected 
from MW-16B (0.12 mg/kg at 2.5 ft) at one-third the PQL. 
Phenol was detected in one MW-24A sample (0.9 mg/kg at 
2.5 ft). The phenol is less than 1.5 times the PQL. No 
other compounds from the Method 8270 parameter list were 
detected in any soil sample. 

There are no criteria, guidelines, or regulations for 
4-methylphenol. The range of AETs for this compound is 
0.067 to 1.2 mg/kg. Phenol has a health-based criterion of 
700 mg/kg and an AET range from 0.042 to 1.2 mg/kg. While 
the detected value occurs within the reported AET range, the 
value is three orders of magnitude below the health-based 
criteria. 
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The occurrence of all of these semivolatile organic com­
pounds on or near the surface is not surprising. The fact 
that these compounds were not reported from any lower depths 
suggests their presence does not extend to subsurface soils. 
It is likely the compounds originate from onsite structures 
or possibly from creosote-treated wood that may have been 
used as fill material. (Creosote was not used at this site 
as a wood preservative.) 

Another possible explanation for the occurrence of PAH com­
pounds such as these, with small-ringed structures, is that 
they may be by-products of past fires or fill material that 
was burned. The proximity of these sample locations to the 
building that burned in 1971 supports this possibility. The 
site has a history of controlled burning for demolition (see 
Section 2.3). 

The presence of phenol may also be from natural sources in­
cluding the timber stored on the property. Phenols have 
been reported to occur naturally in leaves and other woody 
materials at concentrations similar to that reported in 
MW-24A (Arsenault, 1976). 

5.3.2.2 Marine Sediment Samples 

The Method 8270 analysis of sediment sample DS-MS-53 did not 
detect the presence of PCP. Method 8270 did not detect any 
compounds that would be tentatively identified as TCP. 

Phthalate esters were detected in sediment sample DS-MS-53 
(Di-n-bqtylphthalate at 0.16 mg/kg; and bis(2-ethylhexyl)­
phthala~e at 0.18 mg/kg). Using EPA's guidelines, these 
levels of phthalate esters would not be reportable because 
they ar~ not greater than ten times the contamination re­
ported tn the laboratory method blank (0.098 mg/kg and 
0.11 mgAkg for di-n-butyl-phthalate and bis(2-ethylhexyl) 
phthala~e, respectively). 

Fifteen ;PAHs were detected in sample DS-MS-53 by Method 8270 . 
These ctjmpounds are listed with their respective concentra­
tions iq Table 4-21. All of the PAH compounds are consis­
tent wi~h those found in creosote mixtures used to treat 
wood pr~ducts. The concentrations for 12 of the compounds 
fall be ween the laboratory method detection limit and the 
PQL. F r all of the PAHs for which there are AETs, none of 
the detected values from sample DS-MS-53 exceed the lowest 
apparent effects threshold. It is likely that the source of 
these compounds is creosoted bulkheads, piers, and other 
treated ~arine timber surrounding the sample area (see 
Appendix~ for photographs of these structures) . 
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Finally, benzoic acid was the only other semivolatile organic 
compound from the Method 8270 target list detected in sample 
DS-MS-53 at 0.096 mg/kg. The concentration is far below the 
PQL and AET. 

5.3.2.3 Verification Study Soil Samples 

No Method 8270 analyses were performed on soil samples col­
lected for the verification study. 

5.3.3 SOIL RESULTS, MERCURY ANALYSIS 

Twenty-nine subsurface soil samples were analyzed for the 
presence of mercury. Mercury was detected in nine of the 
samples at concentrations greater than the detection limit 
(0.03 to 0.05 mg/kg), with a concentration range of 
0 . 048 mg/kg to 0.286 mg/kg. Mercury occurs naturally in 
soil with a common range of 0.01 mg/kg to 0.3 mg/kg (Lindsay, 
1979). All the results are within this naturally occurring 
range. There are no criteria for mercury in soils (USEPA, 
RCRA Hotline, K. Mitchell personal conununica~ion, 12/88). 
In fact, the proposed TCLP trigger concentration for mercury 
hazardous waste designation is 0.2 mg/l (51 FR 21685, 
6/13/86). (The TCLP measures the concentration of a com­
pound or element that can be leached from a soil or other 
solid using a slightly acidic solution.) Considering the 
20:1 dilution factor used in the TCLP (see Section 5.1.6), 
none of the soil samples analyzed for mercury would . exceed 
the TCLP trigger level. 

5.3.4 SUBSURFACE SOILS, APPENDIX~IX RESULTS 

Only metals (total) and sulfide were found in the soil sam­
ple collected near the old planer mill and fire location and 
analyzed for 40 CFR 264 Appendix IX constituents. Table 5-2 
presents values for the detected metal results compared with 
available regulatory standards [EP-Toxicity, TCLP, and 
health-based criteria for carcinogens {arsenic only) and 
systemic toxicants] • Table 5-2 also presents the normal 
range of the detected metals and the average elemental values 
found in soils and in the lithosphere (Lindsay, 1979). As 
can be seen in Table 5-2, no detected metal value exceeds 
natural soil conditions, would exceed EP toxicity trigger 
levels when dilution factors are considered, or poses health 
risks, based on EPA's criteria. 

5.4 DISCUSSION OF GROUNDWATER RESULTS 

Using the regulations and guidelines discussed in Sec­
tion 5.1, the validated groundwater results are evaluated. 
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Table 5-2 
METALS DETECTED BY 40 CFR APPENDIX IX SOIL ANALYSIS 

AND 
PUBLISHED CRITERIA AND GUIDELINES 

{concentrations in mg/kg) 

Average EP . . e Health-Based Criteria 
Reported Naturally Occurr~ng Natursl Toxicit~ 

Analyte Level Range in Soils Range Levels 

Arsenic 3.4 1-500 5 5.0 
Barium 12.0 100-3,000 430 100 
Beryllium 0.2 0.1-40 6 NL 
Chromium 16.0 1-1,000 100 s.o 
Cobalt 6.0 1-40 8 NL 
Copper 26.0 2-100 30 NL 
Lead 5.1 2-200 10 5.0 
Nickel 16.0 5-500 40 NL 
Vanadium 34.0 20-500 100 NL 

-Zinc 36.0 10-300 so NL 

aFrom Appendix IX analysis of MW-B28. 

bLindsay, Chemical Equilibrium in Soils, Table 1.1, pages 7 and 8. 

c40 CFR Part 261.24. 

dSl FR 21685. 

eEPA, Revised Draft RFI Guidance, .Vol. 1, Section 8, December 1987. 

TCLP d Systemic 
Levels Carcinogens Toxicants 

5.0 0.022 NL 
100 NL 900 

NL NL 900 
5.0 NL f 
NL NL NL 
NL NL g 
s.o NL NL 
NL NL 300 
NL NL h 
NL NL i 

£Chromium {III) criterion is 20,000 mg/kg and Chromium (VI) criterion is 90 mg/kg. Value is for total 
chromium present and oxidation states are not known. 

9Copper cyanide is the only copper entry in the regulations with a value of 1,000 mg/kg. This analysis 
was for total copper present so no information on possible compounds is available. Cyanide was 
analyzed for and not detected in the sample. 

hyanadium pentoxide at 300 mg/kg is the only vandium compound listed. Analysis was for total vandium 
and no information on the possible compounds are available. 

iTwo zinc compounds are listed: zinc cyanide at 5 mg/kg and zinc phosphide at 900 mg/kg. No informa­
tion on compounds present is available since the analysis was for total zinc. 

NL = Not listed. 
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5.4.1 METHOD 8040 RESULTS--PCP 

Table 5-3 summarizes the Method 8040 results for ground­
water. No PCP was reported in background wells {MW-26 and 
MW-SA), nor was PCP detected in any deep well (Figures 5-4 
and 5-5). (Figures 5-4 through 5-6 illustrate all 
Method 8040 results by sampling event and by monitoring 
well.) 

PCP was found in 14 out of 44 groundwater samples analyzed 
by Method 8040. These 14 samples were collected from nine 
shallow monitoring wells. The nine monitoring wells and the 
concentrations of PCP in groundwater samples are presented 
in Table 5-3, 

Table 5-3 
METHOD 8040 PCP GROUNDWATER RESULTS SUMMARY 

Concentration (ms/ll 
Monitoring Additional 

Well Com~nx Round 1 Round 2 Analxsis 

6A HC 3.07 O.SlJ 2.13 
6C CH2M HILL a 0.27a 0.16 14.3 b 

8 HC 0.005 BDL Not sampled 
15 HC 0 . 009 BDL Not sampled 

16A HC 0.052 BDL 0.064 
18 HC 0.006 BDL Not sampled 
19 HC 0.015 BDL Not sampled 
21 HC 0.021 BDL Not sampled 
22 HC 0.025 BDL Not sampled 

a 
.MW-6C sampled later than specified dates for Rounds 1 and 2 because 
it was installed last. 

bo.oos is the Method 8040 detection limit. 
BDL = below detection limit. 
J = quantitatively suspected value. 

With the exception of monitoring wells MW-6A, MW-6C, and 
MW-16A, the detected levels of PCP are at low levels, 
slightly above the method detection limit (MDL) of 
0.005 mq/l, but well below a POL set at ten times the MDL. 
During Round 1, MW-8 and MW-18 contained PCP at the MDL, PCP 
in MW-15 was twice the MDL, PCP in MW-19 was three times the 
MDL, PCP in MW-21 was less than five times the MDL, and PCP 
in MW-22 was five times the MDL. PCP in MW-16A only slightly 
exceeds the PQL. The PCP concentration in MW-16A 
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(0.052 mg/l) was several orders of magnitude less than the 
concentration of PCP found in MW-GA and MW-6c. 

It is interesting to note that these very low-level detec­
tions in samples collected from Hart Crowser monitoring 
wells MW-8, MW-15, MW-16A, MW-18, MW-19, MW-21, and MW-22 
all occurred in Round 1 of sampling. During Round 2, no 
detectable PCP was reported in any of these seven wells. 
This may be a result of the field sampling methods, particu­
larly the redevelopment methods reported in Section 3.1.1. 
Except for MW-6C, all the PCP detections reported during 
Round 1 are in samples from Hart Crowser wells that required 
the special well development techniques. 

The monitoring wells constructed by Hart Crowser may not 
have been designed optimally for the subsurface conditions 
present at the site. The presence of fine sand and silt in 
the subsurface required the use of a finer filter pack and 
smaller screen openings. Colloidal material, which was also 
present, could not be filtered out of the groundwater, but 
the suspended particulates could be screened and removed. 
Of the nine monitoring wells in which detectable concentra­
tions of PCP were reported, eight of the wells were con­
structed with a screen-opening size of 0.020 inch, which is 
twice that of the wells constructed by CH2M HILL. Further, 
the diameter of the filter pack material used to surround 
the well screen in the eight preliminary assessment (Hart 
Crowser) wells may also be too large for the subsurface 
materials that exist at the site. Consequently, the pres­
ence of particulates, including wood splinters, was observed 
in these wells by CH2M HILL staff. · 

The presence of particulates in groundwater was particularly 
evident to CH2M HILL during well redevelopment in August 
1988. CH2M HILL had to use two methods to attempt to de­
velop these wells. Ultimately, however, these wells con­
tinued to yield formation material (see Section 3.1.1). 
Hence, it is not clear whether PCP detected in the ground­
water samples was in solution or whether it adhered to wood 
or soil particles included in the sample. 

Figures 5-7, 5-8, and 5-9 present the Method 8040 analytical 
results for groundwater samples collected from nine Hart 
Crowser wells. As can be seen by comparing the occurrence 
of PCP in groundwater samples collected from the Hart Crowser 
property transfer assessment wells with those constructed 
later by CH2M HILL, more PCP (and TCP) detections are asso­
ciated with the property transfer monitoring wells. It 
should also be noted that the results reported in Figure 5-9 
were analyzed by a modified Method 8150 (chlorinated herbi­
cides }, not the reconunended procedure for PCP. 
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In comparison to the Hart Crowser property transfer assess­
ment wells, only one of 11 monitoring wells (MW-6C) con­
structed by CH2M HILL yielded groundwater with detectable 
levels of PCP (14.3 mg/1). Interestingly, only 0.27 mg/l 
PCP was detected in monitoring well MW-6C during Round 2, a 
substantial decrease from the Round 1 result. It was de­
cided to sample MW-6C a third time because of the discrepancy 
in the first two values. The third sample collected from 
MW-6C tested at 0.16 mg/l PCP (see Figure 5-6). The last 
value compared favorably to the Round 2 result and is be­
lieved to be more representative of PCP levels in ground­
water from this well. 

It is possible that the high value obtained from the first 
round was due to suspended particulates, particularly the 
colloidal material that can not be screened out. If ground­
water turbidity in the monitoring well had not stabilized 
following development, an anomolous value could have · re­
sulted. It is believed, however, that PCP is present in 
shallow subsurface soils and localized groundwater in the 
vicinity of monitoring wells MW-6A and MW-6C. Deep 
well MW-6B does · not show PCP in groundwater. Similarly, PCP 
has not been detected in monitoring wells MW-24A, MW-24B, 
and MW-16B, located downgradient of MW-6C . MW-25A and MW-25B 
located to the south are also free of detectable PCP, a~ are 
MW-23, MW-24A, and MW-24B located to the north. If a major 
source of PCP were present near these wells, its presence 
almost certainly would be detected. 

It is believed that, as with MW-6A and MW-6C, there is a po­
tential for limited PCP contamination in the immediate vi­
cinity of MW-16A. It is difficult, however, to ascertain 
whether these detected values represent soluble PCP in 
groundwater or PCP adhering to particulates in the ground­
water samples. The partitioning coefficient of PCP is high, 
indicating a high preference for adsorption to particles 
and, in particular, organic material. Pentachlorophenol 
behaves similarly to many other organic compounds in its 
tendency to adsorb onto the surface of soil, particulate 
material, and suspended solids from aqueous solution. The 
degree of adsorption is strongly influenced by three fac­
tors: the nature and quantity of organic matter associated 
with the solid phase; the pH of the water; the specific sur­
face area of the solids. 

The strong tendency of PCP to adhere to soil, particulate 
material, and suspended solids that contain (non-PCP) or­
ganic matter is reflected in the octanol-water partitioning 
coefficient, log P = 5.01 (Verschueren, K., Handbook of 
Environmental Data0~n Orqanic Chemicals, Van Nostrand Rein­
hold Company, New York, 1983). This coefficient is derived 
from laboratory data on the relative concentrations of PCP 
in octanol (the prototypical soil-organic phase) and water 
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(representing soil or sediment pore water), and is treated 
as an indication of the degree of partitioning between pore 
water and the organic-rich solid phase under environmental 
conditions. A value for log P of 5.01 indicates that PCP 
would be about 100,000 times m8~e concentrated in pure 
octanol than in an equal quantity of pure water in contact 
with the octanol. Allowing for the fact that the sediments 
analyzed averaged approximately 1.6 percent organic carbon 
(wet weight) , the degree of partitioning between soil and 
water would be lower than that for octanol and water. Never-
theless, there would be a tendency for PCP to be strongly 
adsorbed onto the soil. PCP adsorption coefficients from 
laboratory studies (Banerji et al., 1 986) indicate signifi­
cant retardation of any PCP contami nation is expected during 
groundwater flow through a source of PCP. 

Increasing pH of the pore water increases the solubility of 
PCP in water and decreases its solubility in octanol. 
At typical groundwater pH values for the study area (6.8 to 
8.1) the soil affinity of PCP would be lower than would be 
predicted from octanol-water partiti oning, after adjustments 
for the reduced organic content of soil and sediments. 

While the extent to which the PCP is partitioned between 
soil and water cannot be quantitatively predicted from the 
octanol-water partit~oning coefficient, the high-specific 
surface area of soils (surface area per volume of bulk soil ) 
suggests that some degree of PCP adsorption should occur. 
One consequence of this adsorption is that the PCP would 
migrate at a slower rate than the groundwater flow velocity. 
Another consequence is that groundwater samples that are 
reported to contain PCP, but which also contained suspended 
solids (including colloidal-sized particles) could be the 
result of solids-associated PCP, rather than soluble PCP 
that might migrate with the groundwater. The noticeable 
reduction in the detected level of PCP from the first sam­
pling event to the later sampling events indicates that the 
levels from the first round may be due in part to colloids 
that could not be centrifuged out of the solution. 

Groundwater at the site does not fall under marine surface 
water or drinking water classifications, but the federal and 
state criteria provide useful comparisons. The federal MCLG 
for PCP in drinking water is 0.22 mg/l. MW-6A and MW-6C 
exceeded this value during all sampling except during the 
third sample collected from MW-6C. The PCP concentration in 
all other groundwater samples falls below this level . 

1The proposed regulation of wood treatment solutions would 
set a health-based.water limit at 1 mg/l for PCP. This 
level would have been exceeded only at MW-6A, Round I and 3 , 
and MW-6C, Round 1 only. All other values are below this 
level. 

5-28 

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

 
FSPOPA  048625



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

Federal and state marine surface water criteria are 
0.013 mg/l (acute) and 0 . 0079 mg/l (chronic). MW-18 is 
nearest the harbor and does not exceed either the chronic or 
acute limits. The other two monitoring wells near the har­
bor are MW-15 and MW-19. MW-19 exceeds both the chronic and 
acute criteria (the result, 0.015 mg/1, exceeds the chronic 
criterion and is marginally over the acute criterion). 
MW-15, with a detected level of 0.009 mg/1, exceeds the 
chronic but not the acute standards. It should be noted 
that even though these two concentrations are above the cri­
teria for marine surface water, they are below the PQL for 
PCP in water. The second round of sampling for all three 
wells did not show any detectable PCP, and thus they do not 
exceed any marine chronic or acute criteria. 

It should be restated that surface water criteria are not 
applicable to groundwater, and that the comparison of ground­
water PCP levels to surface water criteria is for illustra­
tion only . The values detected in these groundwater samples 
are on the order of the detected PCP contamination in urban 
(Bellevue, Washington) residential storm runoff for which 
concentrati ons have been measured in the range of 0.003 mg/1 
to 0.115 rng/l (Metro Toxicant Program, 1982). 

In summary, it appears that limited amounts of PCP may be 
localized in soils and possibly in groundwater in the vicin­
ity of MW-6A, MW-6C, and MW-16A. There are no groundwater 
criteria or standards for PCP. Because this water is not 
potable, drinking water criteria (or proposed criteria as in 
the case of PCP) do not apply to this site. 

Groundwater movement in the central portion of the focused 
site investigation area does not appear to be conducive to 
rapid migration of contaminants by advection. An upper 
bound estimate for horizontal groundwater flow velocity be­
tween monitoring wells MW-6A and MW-16A is 10 to 15 feet per 
year . This estimate is based on horizontal hydraulic gradi­
ents illustrated in Figures 4-7 and 4-8, and hydraulic 
parameters presented in Section 4 . 1.1.2. In addition, down­
ward vertical migration of contaminants is inhibited by ver­
tical groundwater flow potentials that are upward and the 
relative low hydraulic conductivity of the silt and fine 
sand present below a depth of about 20 feet. 

Based on the groundwater velocity presented above and other 
hydrologic information presented in Section 4.1.1.2, any . 
potentially contaminated groundwater near MW-6C being trans­
ported by advection is likely migrating to the northeast at 
a very slow rate. This scenario is supported by the analyt­
ical data. With the exception of monitoring wells MW-6A 
and MW-6C, MW-16A is the only shallow monitoring well in 
which PCP has been detected more than once (0.052 and 
0 .064 mg/l during Rounds 1 and 2, respectively). Neither 
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TCP nor PCP has been detected in monitoring wells MW-24A 
and MW-25A, indicating that the contamination is not dis­
tributed laterally relative to groundwater flow past MW-6A. 
Furthermore, neither TCP nor PCP has been detected in deep 
zone monitoring wells, except for monitoring well MW-6B dur­
ing Round 1 (TCP at 0.010 mg/l), indicating that the verti­
cal extent of any contamination is limited. 

This slow movement of potentially contaminated groundwater 
would also serve to facilitate biological degradation of PCP 
and TCP before the groundwater is discharged to Port Angeles 
Harbor. It has been shown (Kauffman, 1978 and Arsenault, 
1976) that PCP will degrade to numerous mono-, tri-, and 
dichlorinated phenols, and ultimately to carbon dioxide and 
water. These chlorinated compounds represent a lesser 
health risk than PCP (U.S. EPA, RFI Guidance, December 1987) . 
The breakdown of PCP can occur by chemical, microbiological, 
and photochemical means. Interestingly, Kauffman reported 
that PCP degrades more rapidly in. flooded or anaerobic soil 
than in aerobic, moist soil. The soils found in the focused 
site investigation area are perennially flooded and would 
appear to provide enhanced degradation conditions. 

The EPA Office of Research and Development (Ada, Oklahoma) 
has published a report on the treatability of soils contami­
nated with PCP (McGinnis et al., 1988). The report draws 
from literature data and laboratory experiments with soil . 
from eight wood processing plants. The general conclusions 
are : 

o In studies going back to 1950, the rate of decom­
position of PCP in soils was faster under flooded 
or near saturation conditions. 

0 

0 

In soils from wood processing plants that had used 
PCP, added PCP had a half life of 2 to 3 months. 

"The general conclusions from this study are that 
PAH's and PCP are readily degraded in soil systems 
.•• PCP was transformed much more quickly in soils 
with long term exposure to PCP. " 

5.4.2. METHOD 8040 RESULTS--TCP 

Table 5-4 surnrn.arizes the Method 8040 TCP results reported in 
groundwater. Figures 5-4 through 5-6 summarize all ground­
water analytical results for the CH2M HILL wells. Fig-
ures 5-6 through 5-9 present the results for the Hart 
Crowser property transfer assessment wells. 

TCP was found in 12 of 44 groundwater sampies analyzed by 
Method 8040. The detected values were found in samples col­
lected from the six monitoring wells presented in Table 5-4. 
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Table 5-4 
METHOD 8040 TCP GROUNDWATER RESULTS SUMMARY 

Concentration <m2/l) 
Monitoring Additional 

Well Company Round 1 Round 2 Analxsis 

6A HC 2.84 0.28N 1.35J 
68 CH2M HILL 0.010 BDL Not sampled 
6C CH2M HILL 10.2Ja 0.23a 0.04 

16A HC O.lOSN 0.006N 0.092J 
19 HC BDL 0.345J Not sampled 

25A CH2M HILL 0.045N BDL Not sampled 

aMW-6C sampled later than specified dates for Rounds 1 and 2 because 
it was installed later. 

BDL = below detection limit. 
N = Qualitatively suspected compound. 
J = Quantitatively suspected value. 

As with PCP levels, TCP was reported in samples collected 
from the MW-6 series.wells. In MW-6A and MW-6C, high levels 
of TCP were detected in the first round of sampling at 
2.84 mg/l and 10.2 mg/l respectively. The 10.2 mg/l concen­
tration was qualified by the laboratory as being quantita­
tively suspect. During the second round of sampling, TCP 
was detected in samples from MW-6A and MW-6C at 0.28 mg/l 
and 0.23 mg/l, respectively. The significant drop in TCP 
detected may again be associated wi.th well development and 
the optimum length of time required for groundwater turbid­
ity to stabilize before sampling should ideally occur. In 
MW-6B, TCP was detected at 0.010 mq/l (less than three times 
the method detection limit) in Round 1 and was not detected 
in Round 2. TCP was not reported in samples from ariy other 
deep well. Monitoring well MW-16A detected TCP at 0.105 mg/l 
in Round 1 and at 0.006 in Round 2. Both values were flagged 
by the laboratory as being qualitatively suspect. The addi­
tional sampling of MW-16A yielded a detected value that is 
just above the detection limit of 0.005 mg/l. TCP was de­
tected in the Round 1 sample collected from MW-25A. This 
value was flagged by the analytical laboratory as qualita­
tively suspect. TCP was not detected in Round 2. MW-19 had 
no TCP detected in the first round and 0.345 mg/kg for the 
second round. The laboratory flagged this value as quanti­
tatively suspect. 

Based on the results discussed above, only shallow monitor­
ing wells MW-6C and MW-6A appear to show reliable levels of 
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TCP. As with the PCP, the TCP contamination appears lo-c.a i ­
ized and may be associated with suspended particulates or 
colloidal matter in groundwater samples. The presence of a 
large source or area of TCP contamination is not supported 
by the data. 

There are no water quality criteria available for ground­
water contaminated with TCP. 

5.4.3 METHOD 8270 GROUNDWATER ANALYSIS 

Results of the Method 8270 (semivolatile organic chemicals) 
analysis of groundwater are presented in Table 4-21. Four 
groundwater samples were collected from three monitoring 
wells (MW-6B, MW-6C, MW-16A) and analyzed using Method 8270. 
PCP was reported in wells MW-6C (6.9 mg/1) and MW-16A 
(0.017 mg/l). The concentration detected in MW-16A' was 
qualified by the laboratory as an estimate only. This com­
pound was detected between the MDL and the PQL. The value 
reported in MW-16A is less than one-fifth of the PQL. The 
Method 8270 PCP value for MW-6C (6.9 mg/l) compares favor­
ably with the CSL 8040 result for the same sample (14.3 mg/ 1 ) , 
indicating good agreement between the methods and 
laboratories. 

Method 8270 does not . include TCP as one of the 65 target 
compounds, but it was tentatively identified in two of the 
four groundwater samples. The sample collected from MW-6C 
contained two TCP isomers with a combined level of approxi­
mately 3.5 mg/l; the sample from MW-16A had one isomer at a 
level of 0.02 mg/l. 

Other semivolatile compounds detected by Method 8270 in­
~luded phthalate esters, which were found in all four sam­
ples and two method blanks. Because phthalate esters are 
ubiquitous, the Data Validation Guidelines (EPA, 1988) state 
that phthalate esters and other common contaminants should 
be present at levels greater than ten times blank contami­
nation levels before they are considered to be present in 
the sample. None of the samples exceeded this 10-fold cri­
terion, indicating that phthalate contamin.ation is not a 
concern at the site. 

Two possible PCP breakdown products were detected in ground­
water samples collected from MW-6C. 2,4-dichlorophenol (at 
0.011 mg/1) and 2,4,5-trichlorophenol (at 0.080 mg/l) were 
both detected below the EPA quantitation limit and are con­
sidered to be estimated quantities. Naphthalene was detected 
in MW-16A at an estimated level of 0.002 mg/l and in MW-6C 
at 0.077 mg/l. 

Although groundwater around all of the study's wells are 
neither marine surface waters nor a source of drinking 
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water, it is useful to compare the federal and state cri­
teria to the levels detected in these four samples. The 
level of PCP found in MW-6C is above the fe·deral MCLG of 
0.22 mg/l. This represents only one sample result (Round 1) , 
and it is not known if subsequent analyses by Method 8270 
would decrease in value as was observed in the Method 8040 
PCP analysis for this monitoring well. Appendix IX analysis 
of this groundwater did not detect the presence of PCP dur­
ing the third groundwater sample collected five weeks later. 

The 0.017 mg/l concentration in groundwater collected from 
MW-16A is considerably below the drinking water standard 
(0.22 mg/l) and marginally exceeds the marine life acute and 
chronic criteria (0.013 mg/l and 0.0079 mg/l, respectively). 

Two isomers of TCP were found among the nontarget compounds 
detected at MW-6C. A regulatory criterion exists only for 
2,3,5,6-TCP in drinking water (0.44 mg/l). The estimated 
level in MW-6C was 3.44 mg/l. As referenced earlier, how­
ever, the groundwater beneath the focused site investigation 
is not suitable for use as drinking water. 

There are no regulatory criteria for 2,3,4,5-TCP, but the 
two detected values (0.18 mg/kg at MW-6C and 0.0196 mg/kg at 
MW-16A) are below the drinking water criteria for both PCP 
and 2,3,5,6-TCP. The 2,4,5-trichlorophenol at ·MW-6C and 
naphthalene at MW-6C and MW-16A are two orders-of-magnitude 
below the regulatory limits. The 2,4-dichlorophenol detected 
at ·Mw-6C, at an estimated concentration of 0.011 mgil, is 
near the MDL and is well below · the crit~rion of 0.1 mg/l . 

5.4.4 APPENDIX IX GROUNDWATER ANALYSIS 

Only benzene, sulfide, and TCP were reported from four Ap­
pendix IX groundwater samples collected from MW-6B and 
MW-6C. None of the dioxin or dibenzofuran compounds were 
detected in any of the groundwater samples. There are no 
known criteria for 2,3,4,6-TCP in groundwater. The presence 
of TCP reported by Appendix IX analyses supports evidence 
based on other analytical methods that there is localized 
contamination in the vicinity of MW-6A and MW-6C. Benzene 
was reported at 0.0087 mg/l at MW-6C, which is above the 
health-based criterion for benzene (0.0011 mg/l) in drinking 
water. The acute and chronic marine concentration limits 
for aquatic life are both greater than the 0.0087 mg/l re­
ported value. Sulfide was detected at 0.05 mg/l at MW-6B. 

Table 5-5 presents the criteria and guidelines for metals 
detected in groundwater by Appendix IX analyses. As can be 
seen from Table 5-5, none of the detected values are above 
the concentrations found generally in Puget Sound and are at 
or below the guidelines. 
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Table 5-5 
METALS DETECTED BY 40 CFR APPENDIX IX GROUNDWATER ANALYSES 

AND PUBLISHED CRITERIA AND GUIDELINES 
(concentration in mg/l) 

Metal llW-i>Ba llW-iiea 1111-168& llW-2411& 
Propoged 
__!!fL_ 

llrsenlc 0.04 ND 0.014 NA 0.05 

Bari~ 0.12 0.19 0.190 0.016 l.D 

Cbnmllllll• Mn JI) ND Ill> . D. 05 
NCL 

Capper ND ND ND 0.008 NCL 

LHd ND 0.003 0.022 D.003 0.05 

Vanadlua ND ND ND 0.01 llCL 

Zinc ND ND ND 0.02 NCL 

ND • not detected. 
NCI. = na criteria listed. 
NII c nat analyaed . 
NL • nat listed. 

"values ere frat Appendix II analyses for total recoverable ••tals. 

bEPA, RniHd Draft R!'I Q.iidance, Yalu. l; Section e, Decwmer 1987. 

cBued on a 70-kg adult Oftr 70 years Uf•U- QpoSUriR at 2 llters/daJ (bl . 

b 
Health-Based Criteria 

Carclnaciens 

o.ooooon 

NCL 

NCL 
NCt. 

NCL 

NCL 

NCL 

NCL 

Syste11lc 

~ 

.llCL 

2.0 

0.2 
40 

NCL 

9 

h 

Federal Clean Nater Act 
Criteria for Karine Li•1ts for 

AqUaUc LUii! b Huaan Consu1111>t1on 
CAcute/Chronicl of Water and Fishc 

NCL o.ooooon 

NCL 1.0 

1.1/0.05 0.05 
10.3/HCL 170 

0.0029/0.0029 NCL 

0.14/0.0056 0.050 

NCt. NCL 

0.095/0.086 NCL 

dEPA, Pullutant of Coac»m llatrb, l!IH. llaDqes an for rece1Yin9 water ln non-reference areas (e.9., urban bars and the c.ntral buinl. 

Concentrations Fa~nd 
in Pllqet Sound 
fMlnimu~·Maxl..,•I 

0.001-3.815 

NL 

0.001-0.320 

0.001-1 .240 

Nl>-1. 750 

NL 

ND-11.800 

eU11P9r nlue 1a for cbra.J.ia !VI), tbe l011er Talue Is tar c:broaium !III). The analysla qiYes anlr tatal chrolllua so na lnfo..auon on lJle ollidation state ts anUable. 

fThe onlr listed •alue for copper is co11P9r qan1de at 2.0 •9/l. No infonation on what copper c;ollpOllnds el'1! present in suple is availablf!. 

9vanadiua pentaxide 1• tbe only listed vanadiua callqlOUnd. No intonation on what vanadiu. co.pounds arf! present ls •••il&ble for these saaplll!s. 

hZlnc qanlde, 2.0 1119/11 &inc phoaphlde, 0.01 aq/1. Na 1n£onnat1Dll on 'What &inc compounds are present is available for tbesf! s11111ples. 
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6 CONCLUSIONS 

A focused environmental site investigation was conducted at 
the former Merrill & Ring wood treating facility located in 
Port Angeles, Washington. The site investigation was under­
taken in the late summer and autumn of 1988 and was focused 
on a 2-acre area of the former Merrill & Ring Lumber Company . 
The main objective of the study was to evaluate the magni­
tude and extent of the wood preservatives pentachlorophenol 
(PCP) and tetrachlorophenol (TCP) potentially released to . 
soil, groundwater, and marine sediments by Merrill & Ring. 
The practice of applying PCP and TCP to wood was discon­
tinued in the focused site investigation area over 15 years 
ago. The study was performed by CH2M HILL under contract to 
Daishowa America Company, Ltd., which recently purchased the 
site. 

The subsurface investigation verified the general distri­
bution and type of subsurface materials identified by Hart 
Crowser in their property transfer assessment. Fill mate­
rials were found to be heterogeneous and characterized by 
significant quantities of wood and other organic debris in 
many locations. Much of this wood may have been treated 
prior to burial and is partially responsible for the pres­
ence of PCP and TCP ~n soil (soil containing treated wood 
fragments) and groundwater. 

Analysis of subsurface soils by both Method 8040 and Meth­
od 8270 show that in the samples where PCP or TCP were de­
tected it was at very low levels (PCP at 0.28 to 2.81 mg/kg; 
TCP at 0.19 to 1.35 mg/kg) except at MW16C (TCP at 6.2 mg/kg 
by Method 8040 and 27 mg/kg by Method 8270; PCP not detected 
by Method 8040 and 24 mg/kg by Method 8270). None of the 
samples exceed EPA's health-based PCP criterion of 500 mg/ 
kg. 

Other results from the Method 8270 analysis for semivolatile 
organic compounds indicated the presence of some polynuclear 
aromatic hydrocarbon (PAH) compounds, phenol, and 4-methyl­
phenol in surface soils (2.5 feet or less). None of these 
compounds were detected in soils below the surface. These 
compounds also were reported at very low concentrations, all 
of which fall below apparent biological effects thresholds 
(AETs) proposed to evaluate marine sediments in the draft 
Puget Sound Marine Sediment Criteria Evaluation (Ecology, 
1988). These samples are surface soils, so the comparison 
to marine sediment standards is for illustration only. 
There are no other health-based or regulating criteria with 
which to compare these results. The AETs, however, are 
considered stringent criteria. 
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Mercury analyses of soils (29 samples) indicated that no 
soil tested exceeded the range of mercury found naturally in 
soils. 

Appendix IX analyses of soil did not identify any signifi­
cant contamination. ·The Appendix IX results confirmed Hart 
Crowser's conclusion that dioxin contamination is unlikely 
at the Merrill & Ring site. No dioxins were detected in any 
of the Appendix IX analyses conducted during the focused 
site investigation. 

Groundwater flow is toward Port Angeles Harbor. Therefore, 
groundwater at the site does not appear to recharge any 
aquifer or discharge to any surface water used as a source 
of drinking water. Groundwater at the site is not used for 
any beneficial purpose and, because of its brackish quality , 
it is not suitable as a future source of drinking water. 

Because groundwater at the site moves almost entirely in a 
horizontal direction to the northeast, any groundwater con­
tamination migrating by means of advection ultimately will 
be discharged to Port Angeles Harbor. The small vertical 
component of the groundwater flow potential was found to be 
upward. This means that the downward migration of contami­
nants into deeper groundwater effectively is prevented. 

The influence of the.tide on groundwater movement in the 
shallow zone of saturation appears to be limited to within 
about 150 feet of the harbor. This means that groundwater 
gradients and flow directions, and contaminant migration in 
most of the focused site investigation areas are relatively 
constant and are not affected by tidal fluctuations. 

Groundwater gradients and hydraulic conductivity are such 
that horizontal flow rates are estimated to be relatively 
slow (i.e., in the range of 3 to 83 feet per year). Like­
wise, the spread of groundwater contamination by advection 
would be slow. 

Based on analytic results and on characterization of sub­
surface conditions and groundwater at the former Merrill 
& Ring property, there is no technical precedent or human 
health or environmental criteria that would indicate that 

'remedial action is required at this site. Although there is 
some limited PCP and TCP contamination in soil that can be 
detected in localized groundwater, these circumstances do 
not require further remedial action because: 

0 

0 

No reported soil value exceeds any published cri­
teria for PCP or TCP in soils 

The planned expansion of Daishowa's paper produc­
tion facility includes the construction of a new 
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paper mill . The mill will be positioned directly 
over the focused site investigation area. All 
identified zones of contamination will therefore 
be effectively "capped," preventing infiltration 
and inflow of surface runoff. Figure 6-1 shows 
the layout of the proposed mill relative to the 
existing monitoring wells. 

The slow movement of groundwater facilitates deg­
radation of PCP and TCP by chemical and microbio­
logical means before it is discharged into Port 
Angeles Harbor. The anaerobic conditions and 
periodic flooding of the site further enhance 
microbial breakdown of PCP (Mikesell and Boyd, 
1988). This fact appears to be supported by the 
low levels and absence of PCP and TCP in ground­
water and soil samples collected from monitoring 
wells nearest the Port Angeles Harbor and for 
marine sediments downgradient and offshore of the 
study area. 

Based on groundwater analytical data, the extent 
of PCP and TCP in groundwater appears to be limited 
to shallow depths (i.e., 5 to 15 feet below ground 
surface) in small areas near MW-6A, MW-6C, and 
MW-16A. T~is is corroborated by the lack of PCP 
and TCP in soil and groundwater adjacent and down­
gradient of these locations. Further, PCP or TCP 
do not appear to be present in groundwater in the 
deep monitoring zone (approximately 40 to 50 feet 
below ground surface). 
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TECHNICAL MEMORANDUM 

February 17, 1989 
SEA26655.Vl 

1.0 INTRODUCTION 

An environmental verification studv was conducted for the 
former Merrill and Ring (M&R) property in Port Angeles, Wash­
ington. The study consisted of reviewing historical informa­
tion and interviewing persons knowledgeable about past uses 
of the site to evaluate the potential for existing environ­
mental problems. A limited number of soil, groundwater, and 
sediment samples were also collected and analyzed. 

Based on recent studies completed by Hart Crowser (1988) and 
CH2M HILL (1988), areas of minor soil and groundwater con­
tamination have been identified and evaluated in certain 
areas of the site. These include soil contaminated with 
hydrocarbons near the truck maintenance facility, and soil 
and groundwater near the former green-chain area that con­
tains low concentrations of pentachlorophenol (PCP) and 
tetrachlorophenol (TCP). The personal interviews, research, 
and sampling and analyses conducted for the verification 
study indicate that ~here are no other areas of potential 
concern. With the exception of motor fuels, and other petro­
leum products used for the. repair and maintenance of vehicles 
and machinery, there is no evidence that chemicals other 
than those used to treat wood products were ever used or 
stored at the former M&R propert~. Furthermore, there is no 
indication that chemical processes other than wood preserva­
tion were conducted at the site, or that chemicals or wastes 
were ~outinely or deliberately disposed of on the property . 

1.1 OBJECTIVE OF THE VERIFICATION STUDY 

In June 1988, Daishowa America Co., Ltd. (Daishowa), acquired 
land adjacent to Port Angeles Harbor through purchase and 
lease arrangements with M&R and the Port of Port Angeles , 
respectively. As part of the property transaction, M&R re­
tained Hart Crowser to conduct an environmental assessment 
of the property to evaluate the potential for environmental 
contamination caused by past land use practices. The Hart 
Crowser assessment was completed in May and June of 1988. 

During the environmental assessment conducted by Hart Crow­
ser, chemicals used for wood preservation, including PCP, 
were found to be present in soil and groundwater samples 
collected from certain areas of the property. As a result 
of Hart Crowser's findings, Daishowa retained CH2M HILL to 
conduct a verification study of the initial environmental 
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TECHNICAL MEMORANDUM 

February 17, 1989 
SEA26655.Vl 

assessment. The two objectives of the verification study 
were to: (1 ) review the environmental assessment conducted 
by Hart Crowser and pursue and review other available sources 
of information to determine if information and records for 
the site had been fully examined, and (2) collect a limited 
number of groundwater, soil, and marine sediment samples at 
selected locations throughout the property to corroborate 
the findings of the Hart Crowser study. 

1.2 SITE DESCRIPTION 

The site formerly occupied by the Merrill & Ring Lumber 
Company is approximately 50 acres in size and located at the 
base of Ediz Hook, adjacent to the shoreline of Port Angeles 
Harbor in Sections 4 and 5 of Township .30N, Range 6W of the 
Willamette Meridian (Figure 1). The property is bounded by 
Daishowa•s Port Angeles paper mill on the northwest, Marine 
Drive to the south and west, and the Port Angeles Marina on 
the southeast (Figure 2). The entire parcel is located 
within the city limi~s of Port Angeles. 

The property formerly owned by M&R is composed of two sec­
tions with separate mailing addresses. These addresses are 
1608 Marine Drive and 1313 Marine Drive. The property loca­
tions are shown on Figure 2. By 1972, M&R had leased or 
bought both parcels. Prior to 1972, the two parcels were 
developed separately and were occupied by different commer­
cial businesses. 

Situated between 1608 Marine Drive and 1313 Marine Drive is 
another parcel of land (approximately 4 acres) that extends 
from Marine Drive to Port Angeles Harbor. The address of 
this parcel is 1417 Marine Drive. It is owned by the Port 
of Port Angeles and is currently leased to the Levaque Com­
pany, a cedar shake and shingle manufacturer. 

2.0 METHODS 

To obtain a better understanding of the site and its history, 
an investigation of past land use activities was conducted. 
In addition, groundwater and soil samples were collected 
from selected areas that were sampled by Hart Crowser during· 
the initial environmental assessment. Additional soil and 
marine sediment samples were also collected in areas not 
previously sampled, but identified as areas of potential 
concern based on a review o·f historical information. 
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TECHNICAL MEMORANDUM 

February 17, 1989 
SEA26655.Vl 

2.1 DATA SOURCES 

In order to obtain historical data regarding the site, its 
historical land uses, and any areas potentially affected by 
contamination, CH2M HILL gathered and reviewed available 
information and conducted personal interviews. Information 
was collected from a variety of state and local government 
agencies. Current or former employees of Daishowa and M&R 
who are familiar with historical site activities were inter­
viewed. The following were pursued as sources of 
information: 

2.2 

o U.S. Environmental Protection Agency (EPA)-­
Region X 

o U.S. Coast Guard 

0 

0 

0 

Washington State Department of Ecology (Ecology) -­
Southwest Regional Office and Records Management 
Division · 

State of Washington Department of Social and 
Health Services (DSHS} 

Clallam Count~, Planning Department 

o City of Port Angeles Planning Department 

o Port of Port Angeles 

o Port Angeles Fire Department 

o Past employees of M&R and current employees of 
Daishowa who had knowledge of site operations 

o Newspaper archives at the Port Angeles Public 
Library 

SAMPLE COLLECTION ANO ANALYSIS 

As part of the verification study, CH2M HILL collected 
5 surface soil samples, 2 marine sediment samples, 1 field 
duplicate marine sediment, and 18 groundwater samples from 
9 monitoring wells installed by Hart Crowser (monitoring 
wells MW-5, MW-6A, MW-8, MW-15, MW-16A, MW-18, MW-19, MW-21 , 
and MW-22). All soil, sediment, and groundwater samples 
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were analyzed for phenolic compounds, including PCP and TCP, 
using EPA Method 8040. 

In order to provide supplemental information, several other 
types of analyses were conducted on selected samples. The 
marine sediment samples were analyzed for total organic 
carbon (TOC) as a general indication of potential anthro­
pogenic sources of contamination that might be present in 
marine sediments. One soil sample collected from near the 
maintenance shop was also analyzed for total petroleum hydro­
carbons (TPF) and total organic halogens (TOX) as petroleum 
products and chlorinated solvents are commonly used in the 
repair and maintenance of vehicles and machinery. 

The location and analyses conducted for each sample are pre­
sented in Table 1. Sample locations are shown on Figures 3 
and 4. 

Most of the samples collected were taken at, or near, the 
same locations as samples collected by Hart Crowser. This 
fulfilled one of the primary objectives of the verification 
study, i.e., to verify the results reported by Hart Crowser . 
However, one sediment sample (sample VI-MS-201) and two soil 
samples (samples VI-SS-202 and VI~SS-204) were also col­
lected from areas not sampled by Hart Crowser. These are 
areas where it seemed plausible t _hat contamination may have 
occurred as a result of past practices at the site. Sedi­
ment sample V!-MS-201 was collected from the lagoon at the 
outfall of a drainage pipe for an adjacent car wash. Soil 
sample VI-SS-202 was collected from the west side of the old 
saw mill based on a statement from a former M&R employee who 
indicated that Permatox 180 was used to treat wood at this 
location (Paul Hopkins, ·pers. comm., September 1988). Soil 
sample VI-SS-204 was collected from near the new planer mill 
to determine if PCP or TCP might be present in surface soils 
near this facility. 

In addition to the samples described above, other soil, 
marine sediment, and . groundwater samples ·were collected con­
currently with the verification study samples as part of the 
Focused Site Investigation conducted by CH2M HILL. ·· The · 
Focused Site Investigation report (CH2M HILL, 1988). ·s .um­
marizes the results of sampling conducted within the Focused 
Site Investigation Area. The Focused Site Investigation 
Area is located at the north end of the former M&R ·site, 
between the former green chain and Port Angeles Harbor. 
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SB!llple 

Identification 
No. 

Vl-MS-200 

Vl-MS-201 

Vl-SS-200 

Vl-SS-201 

Vl-SS-202 

Vl-SS-203 

Vl-SS-204 

Vl-SS-205 

Vl-SS-206 

DSA-MWS 

DSA-MW6 

DSA-MW6A 

DSA-MWB 

DSA-MW8A 

DSA-MWlS 

DSA-MWlS 

- -
Matrix 

Marine 
secU.111ent 

Mar ine 
sediment 

Soll 

Soil 

Soll 

Soil 

Soil 

Soil 

Water 

Grouudvater 
Groundvater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundvater 

- -
Date 

Sampled 

9/22/88 

9/22/88 

9/22/88 

9/22/88 

9/22/88 

9/22/88 

9/22/88 

9/22/88 

9/22/88 

B/22/88 
10/6/88 

8/24/88 

10/6/88 

8/17/88 

10/3/88 

8/24/88 

10/4/88 

- ~ - - -
Table 1 

VERIFICATION SAMPLE LOCATIONS 

Location Description 

- .. 
End of southern pier, inside log boom, 10 feet northwist 
of corner of pier head, closest to the shoreline 

Eastern shore of lagoon, along drainage ditch ft:Olll car 
wash facility 

East Bil!e of lftaintenance shop, south side of driveway to 
maintenance shop 

Kest side of planer mill, 100 feet fro• southwest corner 

Northwest corner of sawnill 

East of green chain at northern end of green chain 

Two hundred feet west corner of planer mill and 220 feet 
from Marine Drive 

Field duplicate, collectea at Vl-SS-203 

F.quipment blank 

Honitorinq well No. S 
Monitorinq well No. 5 

Ronitorinq well No. 6A 

Monitorlnq well No. 6A 

Monitorinq well No. 8 

Monitorinq wt!!ll No. 8 

Monltorinq well No. 15 

Monitoring well No. 15 

- -
Depth of 
~ 

6 in. 

3 i n . 

3 in . 

3 in. 

3 in. 

3 in. 

3 ft 

3 ft 

N/A 

N/A 
NIA 

N/A 

N/A 

N/A 

N/1'. 

N/A 

N/A 

- - _, 
1'.nalyses 

8040 
TOC 

Grain size 
\ moisture 

8040 
TOC 

Grain size 
\ moisture 

8040 
TPH (method 418. 1) 

TOX 

8040 

8040 

8040 

8040 

8040 

8040 

8040 
8040 

8040 

8040 
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Although the samples collected as part of the Focused Site 
Investigation were not specifically collected to replicate 
or verify work conducted by Hart Crowser, the results are 
significant to this study. For example, 34 soil samples 
were collected from within the Focused Site Investigation 
Area from depths of up to approximately 50 feet and analyzed 
for mercury. Mercury was selected for analysis because 
available information on sapstain control chemicals indicate 
that at least one formulation historically used in the wood 
products industry contained mercury (John Cult, American 
Wood Preserver's Institute, pers .. comm., July 1988) . 

All groundwater samples referenced i n this Technical Memo­
randum were collected from monitoring wells located within 
the Focused Site Investigation Area. All soil, sediment, 
and groundwater samples were collected and analyzed in ac­
cordance with the protocol outlined in the Focused Site In­
vestigation Sampling and Analysis Plan (CH2M HILL, 1988) . 

3.0 RESULTS 

The results of the records search and review, interviews , 
and laboratory analyses are presented below. 

3.1 RECORDS SEARCH AND INTERVIEWS 

The data collected during the records search and personal 
interviews are discussed below by each source of 
information. 

3.1.1 U.S. Environmental Protection Agency, Region X 

CH2M HILL requested available files or information pertain­
ing to the former M&R site from EPA Region X on September 2, 
1988. EPA's Freedom of Information Officer reported that 
EPA did not have any records regarding operations or en­
vironmental problems at the former M&R site (M. Neilson, 
U.S. EPA, pers. comm., September 1988). 

3.1.2 U. S. Coast Guard 

CH2M HILL requested information on any oil or chemical spills 
that may have occurred in Port Angeles Harbor adjacent to 
the former M&R site. From 1973 to October 1987, approxi­
mately 322,000 barrels of oil were spilled into Port Angeles 
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Harbor (U. S. Coast Guard, computer printout, September 1988) . 
Two separate spills released a total of 13 gallons of creo­
sote into Port Angeles Harbor. These spills occurred on 
March 28, 1980, and March 20, 1984. The precise location of 
the spills is not stated in the computer printout provided 
by the U.S. Coast Guard. The sources of the spills were 
also not identified, but Ecology records indicate that they 
were not associated with the M&R facility. 

3.1.3 Washington State Department of Ecology 

In August 1988, CH2M HILL requested any available Ecology 
records pertaining to the M&R site. In addition, CH2M HILL 
reviewed Ecology archive records and current files on Octo­
ber 4 and 13, 1988. 

Available archived records (from the mid-1940s to the pres­
ent) were reviewed. These records included inspection 
reports prepared by the Washington Pollution Control Commis­
sion (WPCC) and Ecology. Based on these reports, it appears 
that site inspections were not conducted regularly. A former 
Ecology employee reported that the frequency of inspections 
through the years was based on awareness of environmental 
problems, size of the regulated industry, and the budget of 
the regulatory agency (F. Monahan, pers. comm., September 
1988) . · When agency funds were reduced or limited, inspec­
tions were curtailed, particularly at facilities without a 
record of major problems and located long distances from the 
regulatory agency's office. Since there were no significant 
problems at M&R, Ecology appears to have investigated the 
facility infrequently. 

The first record ·of a wastewater discharge permit issued . to 
the M&R facility (1608 Marine Drive) by WPCC was in 1964. 
However, according to a 1974 discharge report, no specific 
wastewater abatement practices were in use (Ecology, 1974). 
In 1975, M&R applied for, and was issued, a National Pollu­
tant Discharge Elimination (NPDES) permit to discharge 
surface runoff and noncontact cooling water t .o Port Angeles 
Harbor from four outfalls. There are no records in Ecology 
files indicating permit .violations ·or fines. The permit 
required that M&R monitor the effluent weekly for total oil 
and grease and quart~rly fdr total flow and temperature. 
The permit (No. WA-0037942) was renewed in 1985 . 
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In 1972, a sanitary sewer from the M&R office building was 
connected to the city sewer system (Ecology, Inspection Re­
port, 1972). Sanitary wastewater from M&R process areas 
were not tied to the city's system until later. Prior to 
connecting the onsite sewage systems to the city, all sewage 
waste went to septic tanks. 

At 1313 Marine Drive, a company called Fibreboard operated 
between 1919 and 1972, producing paper packaging materials 
and wallboard from virgin pulp and waste paper stock. Raw 
products used in the production process were wood, ammonia, 
sulphur, waste paper, resin, alum, and fuel oil. Based on 
Ecology records, the major documented source .of pollution at 
the Fibreboard section of the M&R site appears to have been 
pulp mill effluent discharged to the Port Angeles Harbor. 
Fibreboard was issued its first wastewater discharge permit 
in 1956. The permit was renewed in 1961. 

Sludge beds with a high fiber content were observed near the 
wastewater dischargeu at Fibreboard according to the WPCC 
(1969). These beds were removed by M&R in 1973 (Ecology, 
1978). The WPCC was also concerned with air pollution from 
the main boiler stack at Fibreboard. It was reported that 
vegetation on the hillside west of the plant tended to turn 
brown during the sununer; this was attributed to sulfur 
dioxide in the exhaust system (WPCC, 1968). 

Other areas of concern according to Ecology included log 
storage and wood debris piles located close to the harbor 
(Ecology 1977, Ecology 1973, Ecology 1975). Some leakage of 
oil from storage containers was also documented (Ecology 
1975}. 

The first Ecology record of wood preservative being used at 
the site was found in an inspection report dated February 8, 
1983. The report described a spray booth located in the new 
planer mill where Permatox 180 was used. No problems were 
identified in the inspection report. 

3.1.4 State of Washington Department of Social and Health 
Services (OSHS) 

CH2M HILL requested information from DSHS regardin~ community 
or municipal drinking water wells located in the vicinity of 
the M&R site. DSHS has no record of community or municipal 
wells located in Sections 4 or 5 of Township 30N, Range 6W 
(S. Tung, pers. comm., September 1988). 
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3.1.5 City of Port Angeles Planning Department 

The City of Port Angeles Planning Department reported that 
they had no information on operations or ownership of the 
M&R site (City of Port Angeles Planning Department, pers. 
comm., September 1988). 

3.1.6 Port of Port Angeles 

William Oliver (pers. comm., August 1988) , the Marine Termi­
nals Manager for the Port of Port Angeles, reported that the 
Port purchased a portion of the site (1608 Marine Drive) 
from the Charles Nelson Corporation in December 1944 and 
January 1945. The property was first leased to M&R for a 
mill site in 1958. From 1963 to 1969, the lease agreement 
was amended to include newly filled harbor land. In 19 77 
the site occupied by P. A. Hardwood was included in the 
lease agreement with M&R . Mr. Oliver reported that in 1967 
M&R constructed a dock on the land leased from the Port. 

In the late 1960s or early 1970s, M&R acquired t he Fibre­
board mill site. Mr. Oliver reported that the origin of the 
fill material used by the Port, M&R, and Fibreboard to cre­
ate the filled land is not known. 

3.1.7 Port Angeles Fire Department 

Hazardous material and fire prevention specialists for the 
Port Angeles Fire Department reported that, since 1980 when 
the department began maintaining files on hazardous waste 
releases, there is no record of spills at the M&R site <Ed 
Bonello, Hazarrlous Materials Specialist, and Jeff Abram, 
Fire Prevention Specialist, pers. comm., September 1988). 

3.1.8 Interviews with Current and Former Employees of M&R 
and Daishowa 

Former employees of M&R report that Per~atox 180, diluted at 
55:1 with water, was used in a dip tank at the green chain, 
in an old spray booth (removed in the mid-1980s) located 
southwest of the green chain, and in a spray booth in the 
new planer mill. Small amounts of dilute Permatox 180 may 
have spilled or dripped from the wood as it moved along the 
green chain. Since there is no concrete or asphalt surface 
underneath the green chain, liquid dripping from the moving 
logs presumably infiltrated into the soil below. (Paul 
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Hopkins, Bill Lester, John Strean, Daishowa, pers. comm. , 
September 19881 Dale Woodside, pers. comm., August 1988). 

In 1971 the old planer mill was destroyed by fire. An un­
known number of barrels containing undiluted Permatox 180 · 
were in the building and burned during the fire. The build­
ing had a concrete floor, but some of the Permatox 180 may 
have drained to surrounding soils during fire suppression 
(P. Hopkins, B. Lester, and J. Strean, Daishowa, pers. 
comm., September 1988). 

According to employees who worked for M&R, Permatox 180 was 
used to treat wood at the old planer mill for at least 
15 years (P. Hopkins, B. Lester, and J. Strean, Oaishowa, 
pers. comm., September 1988). In addition to Permatox 180, 
fungicides, fuel oil, and sulphur were used at the Fibre­
board site. The names or types of fungicides used are not 
known (D. Woodside, pers. comm., August 1988). 

Permatox 180 was als·o applied with a sprayer to wood_'.1at the 
southwest side of the sawmill. To the knowledge of ~&R's 
past employees, Permatox 180 did not drain from the area 
during the spray process as the material was applied on a 
concrete slab. All preservative residues in dip tanKs and 
spray booths were either used in process or disposed 'of at 
the Port Angeles solid waste landfill; they were not dis­
posed of on the site. 

It was also reported that lumber was sealed with a wax-based 
paint at a location west of the new planer mill. This paint 
was green in color and may have caused green stains on the 
soil near the area of application. M&R removed the stained 
soils in June 1988 (P. Hopkins, B. Lester, and J. Strean, 
Daishowa, pers. comm., September 1988). 

Former M&R employees report thnt the City of Port Angeles 
stormwater drains located onsite follow the railroad tracks 
in a southeast direction, then traverse the M&R property and 
discharge to the harbor at the approximate midsection of the 
property (Figure 4). It was reported that there are two 
drains west and north of the truck maintenance shop that are 
plugged. In the past, a black oozing material was observed 
in the drains (P. Hopkins, B. Lester, and J. Strean, Daishowa, 
pers. comm., September 1988, and D. Woodside, pers. eomm., 
August 1988). The source of this material is not known. 
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3.1.9 Newspaper Archives, Paper Mill File, Port Angeles 
Public Library 

Newspaper articles in the "Paper Mill File" at the Port Ange­
les Public Library were reviewed on August 3, 1988. The 
file contained newspaper articles from the mid 1940s to the 
early 1980s. These articles provided historical land use 
and economic information for industries located at the site. 

3.2 ANALYTICAL RESULTS 

Table 2 presents analytical data for soil, marine sediment, 
and groundwater samples. Sample locations are shown on 
Figures 3 and 4. 

PCP and/or TCP were detected in groundwater samples col­
lected from six of the nine Hart Crowser wells that were 
sampled. PCP and TCP concentrations in groundwater ranged 
up to 3.07 and 2.84 mg/l, respectively (the highest concen­
trations were for samples collected from well MW-6A). 

With the exception of TCP at 2.2 mg/kg in the soil sample 
collected from near the maintenance shop, PCP or TCP was not 
detected in. any soil sample collected for the verification 
study. The same soil sample collected from near the main­
tenance shop was also analyzed for TPH and TOX. TPH was 
detected at 3,400 mg/kg. No organic halogens were detected. 
Mercury was detected in nine soil samples collected in the 
Focused Site Investigation Area. Where detected, mercury 
concentrations ranged from 0.048 to 0.286 mg/kg. These con­
centrations are within the published background range for 
mercury (0.01 to 0.3 mg/kg) in soil (Lindsay, 1979). 

No PCP or TCP was detected in either sediment sample col­
lected. TOC was detected in both sediment samples at 
15,000 and 17,000 mg/kg. 

A complete summary of the Method 8040 data and the Quality 
Assurance/Quality Control (QA/QC) data is presented in Sec­
tion 4.0 of the Focused Site Investigation Report (CH2M HILL, 
1988) . A complete summary of the analytical results associ­
ated with the Focused Site Investigation Area is presented 
in the same report. 
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Table2 
Summary of Verification Study Results for TCP and PCP 

Hart Crowser 
Data 

l.oclillon eor .. pondtng YertflCltlon Matrtx TCP HC Sllmnle No. SamoleNo. 

DSA-MWS Groundwater 
MWS MW-5A 

DSA·MWS Groundwater 
0.01 u 

DSA-MW8 Groundw•hlr Data Not llW6A MW6A Reported 
DSA-MWIA Groundwater 

MWI MW-8 
DSA-MWI Grounclw9ter 

0.001 u 
DSA-MWIA Groun-.._ 

MW15 MW-15 
DSA-MW15 Grounclw•ter 

0.01 u 
DSA-MW15 Groundwllw 

llW18A MW-18 
DSA-MW1t Orounclw_. 

0.01 u 
DSA-MW18A Groundw..., 

MW18 MW-18 
DSA-MW18 Groundw•ter 

0.01 u 
DSA-MW18 Graundlf .. • 

DSA-MW19 Grounchdt9r 
0.01 u MW19 MW-19 

DSA·MW19 Grounclw .. • 

J = QuantltatlfflJ 1u.-ct TOC =Total Organic Cartlon 
U = Undetected llbon lhl• concentration 
N = Quallt1tlftly 1uepect 

TPH = Total Patrol.um Hydrocarbon 
TOX = Total Or91nlc Hmlogan1 

R •Unable to calcullle due to ln-..nce 

PCP 

0.01 u 

5.7 

0.001 u 

0.01 u 

0.59 

0.01 u 

0.01 u 

Verlflc.llon SIUdy Method 8040 

Round1 Round2 

TCP PCP TCP PCP 

0.005 u 0.005 u 
.0.005 u o.oosu 

0.005 u o.oosu 

2.84 3.07 0.28N 0.51 J 

o.aosu o.aosu 0.005 u O.OOIU 

o.oos u o.oosu o.oos u 0.005U 

0.105N 0.052 O.ODIN 0.005U 

o.oosu 0.006 o.oosu 0.005 u 

o.oosu 0.015 0.345 u R 

TOC TPH TOX 

- -

Unlhl 

mg/I 

mg/I 

mg/I · . 

mg/I 

mg/I 

mg/I 

mg/I 
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Table 2 (continued) 

Summary of Verification Study Results for TCP and PCP 

Hart Crowser 
Data 

~Ion 
Corrnpondlng Veriftcatton Matrix TCP PCP HCS•nmleNo. S.nmleNo. 

DSA·MW21 Groundwater 
MW21 MW·21 0.01 u 0.01 u 

DSA-MW21 Groundwater 

DSA-MW22 Groundw1ter 
MW22 MW·22 0.01 u 0.01 

DSA-MW22 GroundW1ter 

Marine 
OSS-1 Vl·Ms-200 Sediment 0.09 0.30 Sediment 

Lagoon A.,.. Not Yl·MS-201 Sediment NA NA S.nmled 

Malnhlnllnce SS-3 Vl-SS-200 Soll 0.10 0.09 Shop 

New SS-1 Vl-SS-201 son 0.44 0.64 Planer MIU 

Saw Miii 
AruNot Vl-SS-202 Soll NA NA Sampled 

GreenCh1ln ss-6 Vl-SS-203 Soll 0.05U . o.osu 

New Area Not Vl·SS·204 Soll NA NA 
Planer Miii Sampled 

J = auantltattvely suspect TOC = Totel Organic Carbon 
u = Undetect9cl 8bovti lhf• concentration 
N • OUllll .. tlvely suspect 
A "' Unable to c•lcul•te due to Interference 

TPH = Total Petroleum Hydrocarbon 
TOX = Total Organic Halogens 

Verification Study Method 8040 

Round 1 Round2 

TCP PCP TCP PCP 

0.005 u 0.21 0.005U o.oosu 

0.005 u 0.025 0.005 u 0.005 u 

3.9U 3.9 u 

uu 1.4 u 

2.2 1.8U 

2.5 u 2.SU 

1.2 u 1.2U 

1.9U 1.9U 

1.5 u 1.5 u 

TOC 

17,000 

15,000 

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

TPH TOX Units 

mg/I 
dry wt. 

mg/I 
dry wt. 

mgi1tg 
dry wt. 

mgi1tg 
drvwL 

3,400 c0.020 
mglkg 
dry wt. 

mg/kg 
dry wt. 

mg/kg 
dry wt. 

mglkg 
dry wt. 

mg/kg 
dry wt. 

- - - - 
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4.0 DISCUSSION 

Included in this section is a discussion of the verification 
study data with emphasis on historical land use and use of 
PCP at the site . . The analytical data collected during the 
verification study is also compared to the results reported 
by Hart Crowser in the initial environmental assessment 
report. 

4.1 HISTORICAL LAND USE OF THE M&R SITE 

In order to present the historical land use information for 
the M&R site in as clear a manner as possible, the histori­
cal land use of each of the three parcels is discussed 
separately (i.e., by address) in the following sections. A 
chronology of businesses operating on these parcels since 
1912 is included in Table 3. 

Table 3 
BUSINESSES LOCATED ON THE M&R SITE 

Address 

1608 Marine Drive 

1417 Marine Drive 

1313 Marine Drive 

Name of Business 

Puget Sound Mill & Timber Co. 
Charles Nelson Mill 
Washington Cafeteria 
Western Lumber Co./. 

M&R Western Lumber Co. 
Hansen's Boat Yard 
Nelson Shipyard 
P. A. Hardwood 
Daishowa America Co. Ltd. 

Peninsula Shingle 
Angeles Shake & Shingle 
Levaque Co. 

Fibreboard 
M&R Lumber Co. 
Daishowa America Co. Ltd. 

21 

Approximate Years 
of Operation 

1912 to 1914 
1914 to late 1920s 
1941 to 1948 

1955 to 1988 
1959 to 1960 
1962 to 1967 
mid-1960s to 1977 
1988 to present 

1959 to 1964 
1965 to 1972 
1973 to present 

1919 to 1972 
1972 to 1988 
1988 to present 
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1608 Marine Drive 

The parcel of land identified as 1608 Marine Drive is ap­
proximately 25 acres and consists of tideland that was filled 
over a period of several years (William Oliver, Port of Port 
Angeles, pers. comm., August 1988). The first reported com­
mercial development of this parcel occurred in 1912. The 
Puget Sound Mill & Lumber Company (also known as Earles Mill) 
was built on land that Michael Earles purchased from Charles 
Nelson, the first reported land owner. The Puget Sound 
Mill & Lumber Company operated a saw mill, a shingle mill, 
and a planing mill on the property in addition to storing 
logs and operating drying kilns. The site also contained a 
power supply facility (boiler and engine room) and a ship­
ping dock (Hart Crowser, 1988). 

In 1914, the mill was renamed the Charles Nelson Mill. It 
is assumed that the change in name was the result of land 
ownership reverting back to Charles Nelson, the original 
property owner. The·charles Nelson Mill was in operation 
until the late 1920s. During the 1930s, the site was not 
used, presumably because of the Great Depression. 

By the mid-1940s, mill buildings were in disrepair and the 
site was condemned by the Port Angeles Fire Department. 
Shortly after, the demolition firm P. G. Piedmont Co. was 
hired to demolish the mill's dilapidated wood structures 
using a controlled fire. The fire was reportedly fueled by 
gasoline, crude oil, tar paper, and old tires (Port Angeles 
Library File, Chronicle, January 2, 1985, and an unknown 
Port Angeles area newspaper article from the mid-1940s) . 

Between late 1944 and early 1945, the Port of Port Angeles 
purchased the land from Charles Nelson (William Oliver, Port 
of Port Angeles, pers. comm., August 1988). Land use from 
the mid-1940s to 1955 is not well documented. It is believed 
that the land was vacant and at times was used for log stor­
age. Hart Crowser (1988) reports that Port Angeles Forest 
Products used the site during the 1940s. Records reviewed 
by CH2M HILL did not document this business. 

In 1955, the Western Lumber Co. opened a remanufacturing 
mill on the site that cut rough-cut lumber. From the mid-
1960s to the mid-1970s, P. A. Hardwood was also located on 
this site. P. A. Hardwood operated an alder and hardwood 
sawmill with a dry kiln and cut rough lumber from logs (Paul 
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Hopkins, Daishowa, pers . comm., December 1988). In 1977 M&R 
acquired the lease for this parcel of land. 

By 1962, the Western Lumber Co. changed its name to Merrill & 
Ring Western Lumber Company; this name remains today. M&R 
produced wood chips used for paper production and remanu-
f actured lumber. By 1984, operations at M&R had been scaled 
down and only the chip mill was operating (Port Angeles Li­
brary File, Port Angeles Daily News, September 18, 1984). 
In February 1988, the Port of Port Angeles leased the land 
to Daishowa America Co., Ltd. 

During the period from 1941 to 1967, several small busi­
nesses were located on the site. These included a cafeteria 
and log sorting yard (Polk Guides 1940 to 1988). No addi­
tional information on the operation of these businesses was 
available. 

1313 Marine Drive 

The parcel of land at 1313 Marine Drive is approximately 
20 acres in size. Commercial development of this parcel 
began in 1919 when Fibreboard opened a plant. The plant 
produced boxboard, sulphite pulp, and wood chips. Feed­
stocks used to manufacture these products included aqueous 
anunonia, alum, resin, fuel oil, and sulphur (Testimony of 
Vern Basom, manager of Fibreboard, to Washington Pollution 
Control Commission, .June 1958). 

Fibreboard operated at the site until 1971 when the property 
was sold to M&R. In 1971, M&R purchased the property, re­
moved many of the structures, and built a new planer mill on 
the site. The new planer mill included a spray booth, which 
was used for treating finished lumber with Permatox 180 
· (P. Hopkins, B. Lester, J. Strean, Daishowa, pers. comm., 
September 1988 and D. Woodside, pers. comm., August 1988). 
M&R sold this parcel of land to Daishowa in 1988. 

4.2 COMPARISON OF ANALYTICAL DATA TO HART CROWSER RESULTS 

The TCP and PCP data collected during the verification study 
were compared to the corresponding TCP and PCP data presented 
in the Hart Crowser (1988) report. Table 2 presents analyti­
cal data for samples collected by both Hart Crowser and 
CH2M HILL. Because different analytical methods were used 
during the Hart Crowser and CH2M HILL studies, the two data 
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sets are not directly comparable, particularly on a quanti­
tative basis. The modified EPA Method 8150 data provided by 
the laboratory that analyzed the samples for Hart Crowser 
did not include any QA/QC data to demonstrate quantitative 
accuracy. The quantitative reliability of data is generally 
established with calibration factors, accuracy measurements 
(spikes), precision measurements (replicates), and blank 
measurements. These data were not presented. Furthermore, 
the methods used by the laboratories that performed the 
analyses for Hart Crowser were not the EPA recommended pro­
cedures for analysis of PCP and TCP. The data do, however, 
provide some qualitative information that is useful for com­
parison of the verification study results. 

Other factors to consider when comparing the data include 
the following: First, marine sediments for the verification 
study were not collected at the same locations as those col­
lected by Hart Crowser. This was because Hart Crowser col­
lected the sampies from the intertidal zone during a minus 
tide. During the sampling conducted for the verification 
study, minus tides were not occurring. Therefore, samples 
were collected by a diver working from a boat. Sample loca­
tions were not as close to shore as those collected by Hart 
Crowser. Second, surface s ·oil samples collected during the 
verification study may not be representative of the same 
material sampled by Hart Crowser, even though samples were 
collected in the same area. For example, after Hart Crowser 
collected their soil samples, M&R removed some ·of the soil s 
exhibiting hydrocarbon stains (Hart Crowser, 1988 and P. Hop­
kins, B. Lester, J. Strean, pers. comm., September 1988). 

As referenced earlier, nine groundwater monitoring wells 
installed by Hart Crowser were sampled for verification pur­
poses. TCP was not detected in any sample collected and 
analyzed by Hart Crowser. TCP was detected .in verification 
study samples collected by CH2M HILL from wells MW-6A and 
MW-16A at concentrations of up to 2.84 mg/l. PCP was de­
tected by Hart Crowser in wells MW-6A, MW-16A, and MW-22 at 
concentrations of 5.7, 0.59, and 0.01 mg/1, respectively. 
PCP was detected during the verification study in all three 
of these wells at concentrations of up to 3.07 mg/l. The 
PCP concentrations in the verification study samples col­
lected from MW-GA and MW-16A were lower than those detected 
by Hart Crowser. The PCP concentration detected in the veri­
fication study sample collected from MW-22 was slightly 
higher than that detected by Hart Crowser. In addition, PCP 
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was detected in the verification study samples collected 
from wells MW-18, MW-19, and MW-21 at concentrations of up 
to 0.21 mg/l. PCP was not detected in samples collected by 
Hart Crowser from these three wells. Possible explanations 
for the differences between the results reported by Hart 
Crowser and CH2M HILL are addressed in the Focused Site In­
vestigation Report (CH2M HILL, 1988). 

Only one marine sediment sample was collected from Port 
Angeles Harbor during the verification study. This sample 
was collected from near the large dock located at the 1608 
Marine Drive property. Neither PCP nor TCP were detected 
above the detection level of 3.9 mg/kg. Hart Crowser re­
ported both PCP and TCP at concentrations of 0.30 and 
0.09 mg/kg, respectively, in a marine sediment sample col­
lected from a nearby location. It is not possible to com­
pare these results directly because of the difference in the 
method detection levels used during the two studies. A 
sediment sample was collected from the lagoon west of the 
former M&R property rluring the verification study.· Neither 
PCP nor TCP was detected. 

\ 
Five surface soil samples were collected from the former M&R 
property during the verification study. With the e~ception 
of TCP at 2.2 mg/kg in the sample collected from near the 
maintenance shop, no PCP or TCP was detected. Three of 
these five samples were collected from the same approximate 
locations as samples collected by Hart Crowser. Both PCP 
and TCP were detected by Hart Crowser in two of these three 
samples. PCP and TCP were detected at 0.09 and 0.10 mg/kg , 
respectively, in a sample collected from near the mainte­
nance shop. PCP and TCP were detected at 0.64 and 
0.44 mg/kg, respectively, in a sample collected from near 
the new planer mill. 

In summary, the verification study conducted by CH2M HILL 
did not reveal any areas of soil or sediment contamination 
that were not previously identified by Hart Crowser . 

4.3 ANALYTICAL CRITERIA AND QA/QC 

Section 5.0 of the Focused Site Investigation Report 
(CH2M HILL, 1988) presents a complete description of the 
comparison of laboratory data to accepted analytical cri­
teria. A detailed explanation of the QA/QC data collected 
for the verification study is included in Section 4. 0 of the 
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same report. In general, the QA/QC data for the verification 
study were within acceptable ranges. 

4.4 USE OF PCP AT THE SITE 

It is not known when PCP was first used at the site although 
it was mentioned in an Ecology inspection report written in 
February 1983 (Ecology Inspection Report, February 8, 1983). 
During this inspection, the spray booth located in the new 
planer mill was inspected. It was reported that the spray 
booth was fully enclosed and that all overspray and drip­
pings were directed into a containment tank. Prior to this 
inspection report, there was no mention in the Ecology files 
of PCP being used at the site. This implies that if PCP was 
used prior to 1984, there were no majo~ problems associated 
with its storage, use, or disposal. 

Past employees of M&R were asked when PCP was first used at 
the site. All stated that PCP or Permatox 180 was used for 
at least 15 to 20 years (P. Hopkins, B. Lester, J. Strean, 
Daishowa, pers. comm.). They also reported t.hat Permatox 180 
was expensive and, therefore, care was taken not to spill or 
waste any of the product. 

Research into the commercial use of PCP indicates that it 
was first used in the 1940s (Hunt and Garrat, 1953) • This 
information, when considered in conjunction with historical 
site information, indicates that the earliest PCP use at the 
site was most likely the mid-1950s when the Western Lumber 
Company began operations there. 

5.0 CONCLUSIONS 

Review of available information for the former M&R site indi­
cates that there is one area in which information and data 
are minimal and further investigation may be warranted. The 
exact location of storm drains on the property is not known. 
Preliminary data obtained in this study indicate that the 
potential for significant contamination at the site is low. 
However, storm drains and drainage ditches may be a source 
of contamination and/or a pathway for transporting contami­
nation to and from the site. An accurate plan of the storm 
drains and ditches on the site needs to be developed. An 
investigation to characterize the storm drains may include 
one or mo're of the following: 
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o Identify the location of any seeps entering Port 
Angeles Harbor. 

0 

0 

Identify the location of storm drains that parallel 
railroad tracks and traverse the former M&R 
property . 

Identify the location and source of storm drains 
northwest of the truck maintenance shop and 
collect samples from these drains for chemical 
analysis. 

o Collect water and soil (sludge) samples from ran­
domly selected seeps and drains to characterize. 
material conveyed and accumulating in the drains . 

Chemical analyses should focus on PCP, TCP, and TPH. 

"6. 0 RECOMMENDATIONS 

Based on the personal interviews, research, sampling, and 
analyses conducted for this verification study, it is be­
lieved that chemical contamination at the former M&R property 
is known (hydrocarbons at the truck maintenance area and 
PCP/TCP near the former green chain), it is low-level con­
tamination, and the contamination is limited to the areas 
where the chemicals were used. Specific reconunendations for 
the site are included in Section 6.0 of the Focused Site 
Investigation report (CH2M HILL, 1988) . 

gm/se7012/0ll 
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EXECUTIVE SUMMARY

The major findings and conclusions detailed in this report are as follows

o In general the MR site appears to be a relatively clean piece of

industrial property The PCP related contamination at the old planer

mill location is the most significant contamination identified Low

levels of contamination identified at other locations on the site have

either been mitigated by MR or they are insignificant enough that

additional investigation or mitigation does not appear warranted

o PCP related contamination was detected in surface soils subsurface

soils and groundwater near the old planer building It appears the

contamination is from pre 1972 activities is at moderately low levels

and forms a plume extending

found traces of PCP in

questionable Marine water

PCP contaminant plume does

environmental hazard

north just short of the bay Although we

marine

samples

sediments values are low and

detected no PCP

not appear

Therefore this

to pose an imminent health or

o Data indicate that a significant dioxin contamination problem is

unlikely in the PCP contaminated area near the old planer mill

o Based on our experience we would expect that Ecology would likely

require a hydrogeologic study and possibly a risk assessment at the old

planer mill location But with no data indicating toxic PCP

concentrations in marine water further remediation is not expected

o PCP related contamination was detected in surface soil samples taken

west of the new planer building Based on the available information

the contamination at the new planer building appears to be surficial

and does not appear to be migrating to the groundwater
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EXECUTIVE SUMMARY 

The major findings and conclusions detailed in this report are as follows: 

o In general, the M&R site appears to be a relatively clean piece of 

industrial property. The PCP-related contamination at the old planer 

mill location is the most significant contamination identified. Low 

levels of contamination identified at other locations on the site have 

either been mitigated by M&R or they are insignificant enough that 

additional investigation or mitigation does not appear warranted. 

o PCP-related contamination was detected in surface soils, subsurface 

soils, and groundwater near the old planer building. It appears the 

contamination is from pre-1972 activities, is at moderately low levels, 

and forms a plume extending north just short of the bay. Although we 

found traces of PCP in marine sediments, values are low and 

questionable. Marine water samples detected no PCP. Therefore, this 

PCP contaminant plume does not appear to pose an imminent health or 

environmental hazard. 

o Data indicate that a significant dioxin contamination problem is 

unlikely in the PCP contaminated area, near the old planer mill. 

o Based on our experience, we would expect that Ecology would likely 

require a hydrogeologic study and possibly a risk assessment at the old 

planer mill location. But with no data indicating toxic PCP 

concentrations in marine water, further remediation is not expected. 

o PCP-related contamination was detected in surface soil samples taken 

west of the new planer building. Based on the available information 

the contamination at the new planer building appears to be surficial 

and does not appear to be migrating to the groundwater. 
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o The surface stains identified at the MR site appear to be primarily

petroleum products and are limited in extent based on visual

observations laboratory data and discussions with MR employees In

order to reduce potential sources of subsurface contamination we

recommend that all surface stains be removed down to a depth where

visual evidence and odors no longer exist It is our understanding

that MR has removed stained soils identified during the preliminary

site assessment for disposal at the Port Angeles landfill with the

landfill operators permission

o Sample TR5 from the transformer located at the alder chip wall loading

facility contained low levels of PCB at 4800 ugkg Aroclor 1260

Conversations with MR employees indicates that visual stains have been

removed from around the alder chip wall transformer
11341 296

o Test results indicated that the diesel tank at the scale house area

leaked The gasoline tank at the kiln appeared to be sound Hart

Crowser has been informed by MR that the underground diesel tank

located in the log scale house area has been removed along with an

unspecified amount of contaminated soil

o The monitoring wells located in the shallow saturated zone on the 13th

and M Street Pen Ply Landfill site are unlikely to intercept leachate

if it migrated from the MR landfill Therefore impacts from MRs
landfill are not known

o We were unable to determine what the COE dredging permit meant by

Polluted Material It is likely that polluted material refers to

suspended solids andor biological oxygen demand BOD from fresh

dredge spoils which could adversely affect water quality in the harbor

if runoff were not controlled
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o The surface stains identified at the M&R site appear to be primarily 

petroleum products and are limited in extent based on visual 

observations, laboratory data, and discussions with M&R employees. In 

order to reduce potential sources of subsurface contamination we 

recommend that all surface stains be removed down to a depth where 

visual evidence and odors no longer exist. It is our understanding 

that M&R. has removed stained soils identified during the preliminary 

site assessment for disposal at the Port Angeles landfill with the 

landfill operator's permission. 

o Sample TR-5 from the transformer located at the alder chip wall loading 

facility contained low levels of PCB at 4,800 ug/kg (Aroclor 1260). 

Conversations with M&R employees indicates that visual stains have been 

removed from around the alder chip wall transformer. 

o Test results indicated that the diesel tank at the scale house area 

leaked. The gasoline tank at the kiln appeared to be sound. Hart 

Crowser has been informed by M&R that the underground diesel tank 

located in the log sca~e house area has been removed along with an 

unspecified amount of contaminated soil. 

o The monitoring wells located in the shallow saturated zone on the 13th 

and M Street Pen Ply Landfill site are unlikely to intercept leachate 

if it migrated from the M&R. landfill. Therefore, impacts from M&R' s 

landfill are not known. 

o We were unable to determine what the COE dredging permit meant by 

"Polluted Material." It is likely that "polluted material" refers to 

suspended solids and/or biological oxygen demand (BOD) from fresh 

dredge spoils which could adversely affect water quality in the harbor 

if runoff were not controlled. 
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PRELIMINARY ENVIRONMENTAL SITE EVALUATION

AND FOCUSED PENTACHLOROPHENOL EXPLORATIONS

MERRILL AND RING INC

PORT ANGELES WASHINGTON

10 INTRODUCTION

11 PROJECT UNDERSTANDING

Hart Crowser understands that Daishowa America Company Ltd Daishowa is

conducting negotiations with Merrill and Ring Inc MR for property

owned by MR for future expansion of Daishowa pulp mill operations MR
has contracted with Hart Crowser to provide an environmental assessment to

evaluate whether the MR property is potentially contaminated due to

current or past activities We have also contracted with MR to further

explore selected areas of contamination found during our assessment

We understand past activities on the facility have primarily involved wood

products and included a former lumber planer and a former Fiberboard pulp

mill both of which have generally been removed except for slabs and

foundations Current operations continue to involve wood products and

related activities

We also understand that MR owns a landfill located at 13th and M Streets

in Port Angeles The landfill is permitted to accept wood wastes

The surrounding properties are not included in the assessment except to the

extent that their activities may have caused potential environmental

liabilities for MR due to their proximity Also a small strip of land

that is leased by PA Shake from the Port of Port Angeles located at the

approximate boundary of MRs leased and fee lands was not assessed
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PRELIMINARY ENVIRONMENTAL SITE EVAUJATION 

AND FOCUSED PENTACHLOROPHENOL EXPLORATIONS 

.KERRILL AND RING, INC. 

PORT ANGELES, WASHINGTON 
-~ .,,..,,, .... -...,,._ 

1.0 INTRODUCTION 

1.1 PROJECT UNDERSTANDING 

Hart Crowser understands that Daishowa America Company, Ltd. (Daishowa) is 

conducting negotiations with Merrill and Ring, Inc. (M&R) for property 

owned by M&R for future expansion of Daishowa pulp mill operations. M&R. 

has contracted with Hart Crowser to provide an environmental assessment to 

evaluate whether the M&R. property is potentially contaminated due to 

current or past activities. We have also contracted with M&R to further 

explore selected areas of contamination found during our assessment. 

We understand past activities on the facility have primarily involved wood 

products and included a former lumber planer and a former Fiberboard pulp 

mill, both of which have generally been removed, except for slabs and 

foundations. Current operations continue to involve wood products and 

related activities. 

We also understand that M&R owns a landfill located at 13th and M Streets 

in Port Angeles. The landfill is permitted to accept wood wastes. 

The surrounding properties are not included in the assessment except to the 

extent that their activities may have caused potential environmental 

liabilities for M&R due to their proximity. Also, a small strip of land 

that is leased by PA Shake from the Port of Port Angeles, located at the 

approximate boundary of M&R's leased and fee lands, was not assessed. 
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This work was performed and this report prepared in accordance with

generally accepted professional practices for the nature of the work

completed in the same or similar localities at the time the work was

performed and within the allotted time frame It is intended for the

exclusive use of MR and Davis Wright Jones for specific application to

the job site No other conditions express or implied should be

understood

12 PLANT LOCATION AND DESCRIPTION

The MR site consists of approximately 50 acres of land located adjacent to

the shoreline of Port Angeles Harbor It is located near the base of Ediz

Hook a long thin sand spit forming a natural breakwater for the harbor

see Figure 1 Approximately 30 acres of the site consist of leased lands

and the remaining 20 acres are fee lands The MR site is bordered to the

northwest by Daishowa and on the southeast by a marina Port Angeles

Harbor occupies the northeastern border of MR and a steep bank is located

approximately 200 yards to the southwest In this report plant north is

toward the harbor Major facilities on the site include a sawmill lumber

and log storage lumber planing mill and sap stain control treatment

operation dry kiln hog fuel boiler alder chipper and chip storage end

seal line machine shop above ground and underground fuel storage areas

electrical transformers associated with facility operations and a truck

maintenance shop see Figure 2

13 SCOPE OF WORK

Our evaluation of the MR site was conducted in three phases The work

accomplished in each phase is described below

131 Preliminary Site Assessment Phase I

The preliminary assessment contract signed on May 9 1988 was conducted in

two parts consisting of 1 information gathering and 2 a subsurface

boring and groundwater monitoring program
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This work was performed and this report prepared in accordance with 

generally accepted professional practices for the nature of the work 

completed in the same or similar localities, at the time the work was 

performed and within the allotted time frame. It is intended for the 

exclusive use of M&R and Davis Yright & Jones for specific application to 

the job site. No other conditions, express or implied, should be 

understood. 

1.2 Pl.ANT WCATION AND DESCRIPTION 

The M&R site consists of approximately 50 acres of land located adjacent to 

the shoreline of Port Angeles Harbor. It is located near the base of Ediz 

Hook, a long, thin, sand spit forming a natural breakwater for the harbor 

(see Figure 1). Approximately 30 acres of the site consist of leased lands 

and the remaining 20 acres are fee lands. The M&R site is bordered to the 

northwest by Daishowa and on the southeast by a marina. Port Angeles 

Harbor occupies the northeastern border of M&R and a steep bank is located 

approximately 200 yards to the southwest. In this report, plant north is 

toward the harbor. Major facilities on the site include a sawmill, lumber 

and log storage, lumber planing mill and sap stain control treatment 

operation, dry kiln, hog fuel boiler, alder chipper and chip storage, end 

seal line, machine shop, above-ground and underground fuel storage areas, 

electrical transformers associated with facility operations, and a truck 

maintenance shop (see Figure 2). 

1.3 SCOPE OF WORK 

Our evaluation of the M&R site was conducted in three phases. 

accomplished in each phase is described below. 

1.3.1 Preliminary Site Assessment (Phase I) 

The work, 

The preliminary assessment contract signed on May 9, 1988, was conducted in 

two parts consisting of 1) information gathering, and 2) a subsurface 

boring and groundwater monitoring program. 
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The information gathering work consisted of three tasks as follows

o Historical Background Search A brief historical

and activities at the site and adjacent properties

information provided by MR employees and retired

maps aerial photographs city land use maps

search of past uses

was conducted using

personnel historic

and other data as

available The information was used to evaluate whether past activities

may have introduced contaminants into the soil andor groundwater and

whether contaminants from adjacent properties may have migrated onto the

MR site In addition the historical information was used in the

selection of drilling and sampling locations

o Regulatory Agency File Review Currently available files related to the

MR site were reviewed at the Washington State Department of Ecology

Southwest Regional Office Particular attention was given to inspection

reports permits enforcement actions waste disposal records

underground storage tank notifications and site assessment activities

Information from the review was used in selecting subsurface boring

locations and for identifying areas of potential concern that required

special emphasis during the site reconnaissance task and

o Site Reconnaissance Two Hart Crowser personnel experienced in site

inspection procedures toured the MR site in the presence of

knowledgeable MR employees A visual reconnaissance of the site and

its buildings and operations was conducted in order to identify signs of

potential soil and groundwater contamination resulting from current or

past practices During the reconnaissance the presence of drums

spills stained soils or stressed vegetation were noted Photographs

and field notes were taken to document our observations Particular

attention was paid to the two known underground storage tanks the two

known areas of past and current wood treatment operations and

transformers Surface grab and composite samples were collected as

deemed appropriate by the site reconnaissance team
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The information gathering work consisted of three tasks as follows: 

o Historical Background Search - A brief historical search of past uses 

and activities at the site and adjacent properties was conducted using 

information provided by M&R employees and retired personnel, historic 

maps, aerial photographs, city land-use maps, and other data as 

available. The information was used to evaluate whether past activities 

may have introduced contaminants into the soil and/or groundwater and 

whether contaminants from adjacent properties may have migrated onto the 

M&R site. In addition, the historical information was used in the 

selection of drilling and sampling locations; 

o Regulatory Agency File Review - Currently available files related to the 

M&R site were reviewed at the Washington State Department of Ecology, 

Southwest Regional Office. Particular attention was given to inspection 

reports, permits, enforcement actions, waste disposal records, 

underground storage tank notifications, and site assessment activities. 

Information from the review was used in selecting subsurface boring 

locations and for identifying areas of potential concern that required 

special emphasis during the site reconnaissance task; and 

o Site Reconnaissance - Two Hart Crowser personnel experienced in site 

inspection procedures toured the M&R site in the presence of 

knowledgeable M&R employees. A visual reconnaissance of the site and 

its buildings and operations was conducted in order to identify signs of 

potential soil and groundwater contamination resulting from current or 

past practices. During the reconnaissance, the presence of drums, 

spills, stained soils, or stressed vegetation were noted. Photographs 

and field notes were taken to document our observations. Particular 

attention was paid to the two known underground storage tanks, the two 

known areas of past and current wood treatment operations, and 

transformers. Surface grab and composite samples were collected as 

deemed appropriate by the site reconnaissance team. 
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The second part of the preliminary assessment consisted of subsurface

borings well installations and soil and groundwater sampling in order to

evaluate potentially contaminated areas Samples were analyzed primarily

for screening parameters by a contract laboratory The parameters were

selected based on information collected during the first part of the

assessment

Subsurface borings and groundwater monitoring wells were placed at the two

underground storage tank locations B5MW5A and MW 7 and the two

suspected wood treatment areas MW 8 and B3MW3A One boring was placed

in the vicinity of the two former above ground bulk petroleum storage tanks

B4MW4A and one boring was placed in the vicinity of the old planer

building B6MW6A Several borings were converted to monitoring wells

and identified with a MW boring numberA

Information gathered was analyzed and the findings and conclusions are

included in this final report Methods and procedures are described in the

appendices Suspected or detected contamination are discussed with respect

to the possible magnitude of the contamination Information on potential

costs for additional evaluations and explorations cleanup or waste

disposal recommendations were provided to MR as appropriate

Per contract between MR and Hart Crowser dated May 25 1988 the initial

scope of work was amended to include a review and evaluation of available

information concerning MRs landfill located at 13th and M Streets We

were asked to review records at the Clallam County Health Department regard

ing an assessment of the groundwater aquifer in the vicinity of the MR
landfill A site tour was also performed and observations were documented

132 Additional Site Assessment Work Phase II

As a result of the findings and recommendations of the preliminary site

assessment additional site assessment work was authorized by MR on May

31 1988
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The second part of the preliminary assessment consisted of subsurface 

borings, well installations, and soil and groundwater sampling in order to 

evaluate potentially contaminated areas. Samples were analyzed primarily 

for screening parameters by a contract laboratory. 

selected based on information collected during the 

assessment. 

The parameters were 

first part of the 

Subsurface borings and groundwater monitoring wells were placed at the two 

underground storage tank locations (B-5/MW-SA and MW-7) and the two 

suspected wood treatment areas (MW-8 and B-3/MW-3A). One boring was placed 

in the vicinity of the two former above-ground bulk petroleum storage tanks 

(B-4/MY-4A) and one boring was placed in the vicinity of the old planer 

building (B-6/MW-6A). Several borings were converted to monitoring wells 

and identified with a MW-(boring number)A. 

Information gathered was analyzed and the findings and conclusions are 

included in this final report. Methods and procedures are described in the 

appendices. Suspected or detected contamination are discussed with respect 

to the possible magnitude of the contamination. Information on potential 

costs for additional evaluations and explorations, cleanup, or waste 

disposal recommendations were provided to M&R, as appropriate. 

Per-contract between M&R and Hart Crowser, dated May 25, 1988, the initial 

scope of work was amended to include a review and evaluation of available 

information concerning M&R' s landfill l.ocated at 13th and M Streets. 'We 

were asked to review records at the Clallam County Health Department regard­

ing an assessment of the groundwater aquifer in the vicinity of the M&R 

landfill. A site tour was also performed and observations were documented. 

1.3.2 Additional Site Assessment Work (Phase II) 

As a result of the findings and recommendations of the preliminary site 

assessment, additional site assessment work was authorized by M&R on May 

31, 1988. 
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The purpose of the additional site assessment work was to further evaluate

the potential environmental impacts to areas of concern identified in Phase

I and to further assess whether the two known underground storage tanks

were leaking In addition Hart Crowser assisted MR in defining visually

identified areas of contamination for cleanup and appropriate disposal

Specifically tasks performed to accomplish this additional work include

the following

o A total of four soil borings were drilled in presumed downgradient

locations from each of four areas of interest identified as a result of

the preliminary assessment Phase I One boring was advanced in an

area north of the new truck shop and power wash area B13 one in the

vicinity of the old truck maintenance shop 312 one in the vicinity

of the old above ground fuel oil storage tanks B11 and one north of

the presumed location of the former Fiberboard mill 314 Each boring

was converted into a groundwater monitoring well and designated with an

MW prefix Soil samples were collected during drilling operations and

groundwater samples were collected from each new monitoring well

Samples were analyzed by contract laboratory for screening parameters

selected on the basis of information collected during the preliminary

assessment

o A tank testing firm was subcontracted to evaluate the potential for

leaks in the two known underground storage tanks located at the MR site

o Hart Crowser met on site with Mr Paul Hopkins of MR to point out areas

requiring mitigation of visible surface contamination

o Upon receipt of the analytical data from this additional work Hart

Crowser met with MR to discuss the data and their significance In

addition data from the preliminary assessment were presented and

discussed Recommendations for appropriate followup actions were made
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The purpose of the additional site assessment work was to further evaluate 
the potential environmental impacts to areas of concern identified in Phase 
I and to further assess whether the two known underground storage tanks 
were leaking. In addition, Hart Crowser assisted M&R in defining visually 
identified areas of contamination for cleanup and appropriate disposal. 

Specifically, tasks performed to accomplish this additional work include 
the following: 

o A total of four soil borings were drilled in presumed downgradient 
locations from each of four areas of interest identified as a result of 
the preliminary assessment (Phase I). One boring was advanced in an 
area north of the new truck shop and power wash area (B-13), one in the 
vicinity of the old truck maintenance shop (B-12), one in the vicinity 
of the old above-ground fuel oil storage tanks (B-11), and one north of 
the presumed location of the former Fiberboard mill (B-14). Each boring 
was converted into a groundwater monitoring well and designated with an 
MW- prefix. Soil samples were collected during drilling operations and 
groundwater samples were collected from each new monitoring well. 
Samples were analyzed by contract laboratory for screening parameters 
selected on the basis of information collected during the preliminary 
assessment. 

o A tank testing firm was subcontracted to evaluate the potential for 
leaks in the two known underground storage tanks located at the M&R site. 

o Hart Crowser met on-site with Mr. Paul Hopkins of M&R to point out areas 
requiring mitigation of visible surface contamination. 

o Upon receipt of the analytical data from this additional work, Hart 
Crowser met with M&R to discuss the data and their significance. In 
addition, 

discussed. 

data from the preliminary assessment were presented and 
Recommendations for appropriate follow-up actions were made. 
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133 Focused PentachlorophenolRelated Contamination Exploration

Phase III

This section provides a summary of the contracted scope of work dated June

14 1988 to conduct a focused exploration of apparent pentachloro

phenolPCPrelated contamination at MR identified during Phases I and II

The purpose of this additional work was to evaluate apparent PCP related

contamination identified at two locations found during the preliminary

assessment the old and new planer mills and to present selected options

for potential mitigation

This focused exploration was not intended to be a comprehensive evaluation

of the PCP related contamination at the site Rather it was intended to

provide information as to the general extent of vertical and horizontal

PCP related contamination at the two suspect locations

Tasks performed to accomplish this exploration included the following

o Borings were advanced and monitoring wells were installed near the old

planer mill MW 15 B16 MW 16A B17 B18 MW 18 B19 MW 19 MW 21
and MW 22 Soil and groundwater samples were collected and analyzed

for PCP related contamination in an on site mobile laboratory using gas

chromatography electron capture detection GCECD and thin layer

chromatography TLC methods This provided quick turnaround on sample

results which aided in the selection of subsequent boring locations

Surface soil grab samples were also collected and analyzed SS 1 through

SS 11

o The presence of apparently shallow subsurface soil contamination was

evaluated near the new planer mill using a hand auger and a hollow stem

auger to collect soil samples HA 1 through HA6 One groundwater

monitoring well was installed in the assumed downgradient location from

the contaminated area MW 20 All samples were analyzed for

PCP related contaminates in the on site mobile laboratory
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1.3.3 Focused Pentachlorophenol-Related Contamination Exploration 

(Phase III} 

This section provides a summary of the contracted scope of work, dated June 
14, 1988, to conduct a focused exploration of apparent pentachloro­
phenol(PCP)-related contamination at M&R identified during Phases I and II. 

The purpose of this additional work was to evaluate apparent PCP-related 
contamination identified at two locations found during the preliminary 
assessment, the old and new planer mills, and to present selected options 
for potential mitigation. 

This focused exploration was not intended to be a comprehensive evaluation 
of the PCP-related contamination at the site. Rather, it was intended to 
provide information as to the general extent of vertical and horizontal 
PCP-related contamination at the two suspect locations. 

Tasks performed to accomplish this exploration included the following: 

o Borings were advanced and monitoring wells were installed near the old 

planer mill (MW-15, B-16, MW-16A, B-17, B-18, MW-18, B-19, MW-19, MW-21, 
and MW-22). Soil and groundwater samples were collected and analyzed 
for PCP-related contamination in an on-site mobile laboratory using gas 
chromatography electron capture detection (GC-ECD) and thin-layer 
chromatography (TLC) methods. This provided quick turnaround on sample 
results which aided in the selection of subsequent boring locations. 
Surface soil grab samples were also collected and analyzed (SS-1 through 
SS-11); 

o The presence of apparently shallow subsurface soil contamination was 
evaluated near the new planer mill using a hand auger and a hollow-stem 
auger to collect soil samples (HA-1 through HA-6). One groundwater 
monitoring well was installed in the assumed downgradient location from 

the contaminated area (MW-20). All samples were analyzed for 
PCP-related contaminates in the on-site mobile laboratory; 
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o Marine surface water and surface sediment samples were collected

adjacent to the old planer mill site and at a background location on

Ediz Hook for on site analysis OSS1 through OSS6 and OSW1 through

OSW4 and OSSBG1

o Five samples were collected for dioxin and dibenzo furan analysis

including three soil samples from the PCP contaminated area in the

vicinity of the old planer mill one off site background soil sample

and one groundwater sample

o Five soil samples were split between the on site laboratory and a

contract laboratory in Seattle for verification analysis and

o Data collected were analyzed and the results were verbally presented to

MR and Daishowa

We did not perform a hydrogeologic analysis of the site ie groundwater

flow directions were not determined aquifers were not characterized etc

14 GENERAL GEOLOGY AND HYDROGEOLOGY

The property is situated on filled ground A 150 to 200 foot high bluff

located just south of the property forms the boundary of the uplands to

the south The site area was part of the intertidal zone prior to being

filled The bluffs composed of glacially consolidated sediments were

formed by wave erosion and originally formed the boundary between the beach

and the uplands The geologic map and regional cross section Figure 3
illustrates the overall geologic relationships

The bluff and the soils underlying the original beach deposits consist of

an interlayered and very dense sequence of glacially derived sediments

ranging from relatively permeable sands and gravels to silts of very low

permeability
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o Marine surface water and surface sediment samples were collected 

adjacent to the old planer mill site and at a background location on 

Ediz Hook for on-site analysis (OSS-1 through OSS-6 and OStJ-1 through 

OSW-4 and OSSBG-1); 

o Five samples were collected for dioxin and dibenzo furan analysis 

including three soil samples from the PCP-contaminated area in the 

vicinity of the old planer mill, one off-site background soil sample, 

and one groundwater sample; 

o Five soil samples were split between the on-site laboratory and a 

contract laboratory in Seattle for verification analysis; and 

o Data collected were analyzed and the results were verbally presented to 

M&R. and Daishowa. 

We did not perform a hydrogeologic analysis of the site, i.e. groundwater 

flow directions were not determined, aquifers were not characterized, etc. 

1.4 GENERAL GEOLOGY AND HYDROGEOLOGY 

The property is situated on filled ground. A 150- to 200-foot-high bluff, 

located just south of the property, forms the boundary of the uplands to 

the south. The site area was part of the intertidal zone prior to being 

filled. The bluffs, composed of glacially consolidated sediments, were 

formed by wave erosion and originally formed the boundary between the beach 

and the uplands. The geologic map and regional cross section, Figure 3, 

illustrates the overall geologic relationships. 

The bluff and the soils underlying the original beach deposits consist of 

an interlayered and very dense sequence of glacially derived sediments 

ranging from relatively permeable sands and gravels to silts of very low 

permeability. 

GP-000157 



J215903
Page 8

The fill was placed over the original beach deposits prior to the 1920s

Much of the fill is reported to be dredge material and at the site

consists of sandy gravel and gravelly sand Based upon the explorations at

the site the upper portions of the fill generally above 5 feet in depth

consist of a loose to medium dense mixture of sand with silt and gravel

and containing varying amounts of bark and wood debris coarse gravel and

angular riprap used as ballast on the dirt log haul roads The most recent

fill is reported to have been placed in the mid to late 1970s in the

vicinity of the alder chipper and chip stockpile in the eastern portion of

the site The more detailed site geologic conditions are illustrated on

Figures 4 5 and 6

Regional maps indicate that the fresh groundwater system is largely

contained within confined and semi confined aquifers distributed within the

glacial sediments forming the bluffs and underlying the fill and beach

deposits beneath the site Regionally flow of the upland groundwater

system is north toward the harbor

The groundwater flow system at the site has two major components fresh

water flowing from within the glacial sediments and tidal waters from the

harbor Within the shallow flow system these waters mix beneath the

property

The shallow groundwater system was encountered in borings on the site from

between 35 and 7 feet in depth The direction of flow within the shallow

system is likely to be relatively complex with flow reversals depending

upon the tidal conditions and other factors such as existing drain lines or

other buried features that can act as conduits

15 SITE HISTORY

Historical commercial and industrial activities on and adjacent to the site

were researched in order to identify potential sources of contamination

For this history the following documents were reviewed historical maps

Sanborn 1917 1924 and 1924 corrected to 1949 aerial photographs
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The fill was placed over the original beach deposits prior to the 1920s. 

Much of the fill is reported to be dredge material, and at the site, 

consists of sandy gravel and gravelly sand. Based upon the explorations at 

the site, the upper portions of the fill (generally above 5 feet in depth) 

consist of a loose to medium dense mixture of sand with silt and gravel, 

and containing varying amounts of bark and wood debris, coarse gravel, and 

angular riprap used as ballast on the dirt log haul roads. The most recent 

fill is reported to have been placed in the mid- to late-1970s, in the 

vicinity of the alder chipper and chip stockpile, in the eastern portion of 

the site. The more detailed site geologic conditions are illustrated on 

Figures 4, 5, and 6. 

Regional maps indicate that the fresh groundwater system is largely 

contained within confined and semi-confined aquifers distributed within the 

glacial sediments forming the bluffs and underlying the fill and beach 

deposits beneath the site. Regionally, flow of the upland groundwater 

system is north toward the harbor. 

The groundwater flow system at the site has two major components, fresh 

water flowing from within the glacial sediments, and tidal waters from the 

harbor. Within the shallow flow system, these waters mix beneath the 

property. 

The shallow groundwater system was encountered in borings on the site from 

between 3.5 and 7 feet in depth. The direction of flow within the shallow 

system is likely to be relatively complex, with flow reversals, depending 

upon the tidal conditions and other factors such as existing drain lines or 

other buried features that can act as conduits. 

1.5 SITE HISTORY 

Historical commercial and industrial activities on and adjacent to the site 

were researched in order to identify potential sources of contamination. 

For this history, the following documents were reviewed: historical maps 

(Sanborn, 1917, 1924, and 1924 corrected to 1949), aerial photographs 
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USACOE 1972 USDA 1981 MR 1959 1967 1970 1973 1975 and 1987

city atlases Metsker 1925 and 1935 topographic maps USGS 1950 1961

and 1978 city directories Polk 194142 1958 1962 1966 1971

197677 1981 198687 and two histories of Port Angeles Lauridsen 1937

and Welsh 1968 In addition interviews were conducted with Virginia

Fitzpatrick of the Port Angeles Historical Society Ken Sweeny of the Port

of Port Angeles and Ed dosRemedios and Jim Hendrickson of MR Figure 7

presents historical features associated with the site

151 Historic Site Use

Although early settlers were present in the late 1850s Port Angeles was

officially established in 1862 as a lighthouse and military and naval

reserve station The first attempt at formal settlement occurred in 1887

when the Puget Sound Co Operative Colony was established near Ennis Creek

However wide ranging commercial development did not occur until the

Seattle Port Angeles and Western Railroad was constructed in 1912 to 1913

The first known commercial development on the leased part of the site were

the saw shingle and planing mills of the Puget Sound Mill Timber

Company Established on fill around World War I operational structures

associated with the saw shingle and planing mills were machine shops

employee housing and offices steam dry kilns log storage areas a lathe

mill and finishing mill brick lined iron waste burner box factory boiler

house and engine room and a lumber shipping dock The 1917 Sanborn map

showed ruins of a fire The Seattle Port Angeles and Western Railroad

ran along the south side of the property and sidings served the mills

shipping dock and log storage areas

Over the next several years facilities remained basically the same

although in the mid1920s much of the employee housing was gone and a new

box factory was in operation on the northwest end of the site An overhead

covered fuel conveyor was erected By the late 1940s however the Puget

Sound Lumber Mill Company no longer existed and the few remaining

structures belonged to Port Angeles Forest Products Included were a few
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(USACOE, 1972; USDA, 1981; M&R, 1959 - 1967, 1970, 1973 - 1975, and 1987), 

city atlases (Metsker, 1925 and 1935), topographic maps (USGS, 1950, 1961, 

and 1978), city directories (Polk, 1941/42, 1958, 1962, 1966, 1971, 

1976/77, 1981, 1986/87), and two histories of Port Angeles (Lauridsen, 1937 

and 'Welsh, 1968). In addition, interviews were conducted with Virginia 

Fitzpatrick of the Port Angeles Historical Society, Ken Sweeny of the Port 

of Port Angeles, and Ed dosRemedios and Jim Hendrickson of M&R. Figure 7 

presents historical features associated with the site. 

1.5.1 Historic Site Use 

Although early settlers were present in the late 1850s, Port Angeles was 

officially established in 1862 as a lighthouse and military and pa.val 

reserve station. The first attempt at formal settlement occurred in 1887, 

when the Puget Sound Co-Operative Colony was established near Ennis Creek. 

However, wide ranging commercial development did not occur until the 

Seattle, Port Angeles, and 'Western Railroad was constructed in 1912 to 1913. 

The first known commercial development on the leased part of the site were 

the saw, shingle, and planing mills of the Puget Sound Mill & Timber 

Company. Established on fill around 'World 'War I, operational structures 

associated with the saw, shingle, and planing mills, were machine shops, 

employee housing and offices, steam dry kilns, log storage areas, a lathe 

mill and finishing mill, brick-lined iron waste burner, box factory, boiler 

house and engine room, and a lumber shipping dock. The 1917 Sanborn map 

showed ruins of a fire. The Seattle, Port Angeles, and 'Western Railroad 

ran along the south side of the property and sidings served the mills' 

shipping dock and log storage areas. 

Over the next several years facilities remained basically the same, 

although in the mid-1920s, much of the employee housing was gone and a new 

box factory was in operation on the northwest end of the site. An overhead 

covered fuel conveyor was erected. By the late 1940s, however, the Puget 

Sound Lumber & Mill Company no longer existed and the few remaining 

structures belonged to Port Angeles Forest Products. Included were a few 
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lumber storage areas a small saw mill planer shed used machinery

storage dry kiln sawdust bin and two above ground fuel oil tanks one
with a capacity of 5000 gallons and the other with a capacity of perhaps

10000 to 15000 gallons Apparently the company was on site until MR
leased the land in the late 1950s

The first known commercial development on the fee side of the site was

Paraffine Companies Crescent Boxboard Paper and Cardboard Mill

Established on fill around World War I on site operations included a

machine shop finishing and packing room pulp beaters digester paper

warehouse sulphite manufacturing shop acids and stock pulp tanks pulp

wood grinding shop fuel house engine room chipping mill cutoff mill

oil house and dock On site structures remained the same through the late

1940s and early 1950s although the site had changed ownership to

Fiberboard Products Inc Apparently the mill was closed in the late 1950s

and the property purchased by MR in the late 1960s or early 1970s

Since the late 1950s MR Lumber Company has conducted sawmill related

activities onsite Facilities on the leased land include a sawmill and

green chain a parts and maintenance shop a former planing mill now

occupied by log storage shake plant dry kiln and boiler house a lumber

dock and acres of log and lumber storage Facilities on the fee land

include a planing mill lumber storage shed heavy vehicle maintenance shop

and truck depot and a chipping yard Aerial photographs from 1965 to 1966

show that two above ground storage tanks estimated capacity of 1000000
and 270000 gallons were erected on the site in the early 1960s they were

removed in 1973 or 1974 The MR head office is located on land leased

from Daishowa According to longtime employee Jim Hendrickson 1988 the

central portion of the site which includes the shake plant is leased from

the city of Port Angeles

According to historic Sanborn Fire Insurance maps from 1917 to 1951 MR
and its predecessors were the primary commercial occupants of the

property However earliest available city directories show that Hansons

Boat Yard and Peninsula Shingle Company occupied the address in the late
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lumber storage areas, a small saw mill, planer shed, used machinery 

storage, dry kiln, sawdust bin, and two above-ground fuel oil tanks--one 

with a capacity of 5,000 gallons and the other with a capacity of perhaps 

10,000 to 15,000 gallons. Apparently, the company was on-site until M&R 

leased the land in the late 1950s. 

The first known commercial development on the fee side of the site, was 

Paraffine Companies' Crescent Boxboard Paper and Cardboard Mill. 

Established on fill around World War I, on-site operations included a 

machine shop, finishing and packing room, pulp beaters, digester, paper 

warehouse, sulphite manufacturing shop; acids and stock pulp tanks, pulp 

wood grinding shop, fuel house, engine room, chipping mill, cutoff mill, 

oil house, and dock. On-site structures remained the same through the late 

1940s and early 1950s, although the site had changed ownership to 

Fiberboard Products Inc. Apparently, the mill was closed in the late 1950s 

and the property purchased by M&R in the late 1960s or early 1970s. 

Since the late 1950s, M&R Lumber Company has conducted sawmill related 

activities on-site. Facilities on the leased land include a sawmill and 

green chain, a parts and maintenance shop, a former planing mill now 

occupied by log storage, shake plant, dry kiln and boiler house, a lumber 

dock, and acres of log and lumber storage. Facilities on the fee land 

include a planing mill, lumber storage shed, heavy vehicle maintenance shop 

and truck depot, and a chipping yard. Aerial photographs from 1965 to 1966 

show that two above-ground storage tanks (estimated capacity of 1,000,000 

and 270,000 gallons) were erected on the site in the early 1960s; they were 

removed in 1973 or 1974. The M&R head office is located on land leased 

from Daishowa. According to long-time employee Jim Hendrickson (1988) the 

central portion of the site, which includes the shake plant, is leased from 

the city of Port Angeles. 

According to historic Sanborn Fire Insurance maps from 1917 to 19 51, M&R 

and its predecessors were the primary commercial occupants of the 

property. However, earliest available city directories show that Hanson's 

Boat Yard and Peninsula Shingle Company occupied the address in the late 
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1950s and early 1960s A restaurant also occupied that address in the

mid1970s Apparently Port Angeles Shake has leased a small strip of land

located between MRs fee and lease acreage for about 10 years

unconfirmed information indicates that it used to be the Peninsula Shingle

Company Yet aerial photographs do not show any structures on that strip

of land until the early 1970s Appendix A contains a list of on site

nonresidential uses

152 Historic Uses of Adjacent Property

The character of surrounding development is similar to that of the site

Early twentieth century residential development occurred along the bluff

overlooking the site The lagoon adjacent to the northwest end of the site

was probably backfilled around World War I and in the mid1920s a large

boarding house occupied the fill However by the time MR moved on site
the area was apparently used only for log storage

Perhaps the first commercial activity west of the site was Earles Mill

located at the head of Port Angeles Bay from about 1909 to about

mid1920s The primary commercial development probably began in the

mid1920s Washington Pulp and Paper Corporations paper mill consisted of

a sulphite pulp mill chipping mill pulp grinding shop two machine shops

steam fired power plant cooling shed paper warehouse and fuel oil tank

and concrete water tank By the late 1940s ownership of the property had

changed to Crown Zellerbach and over the years it expanded east along Ediz

Hook Apparently the first commercial development adjacent to the eastern

boundary of the site was the Port Angeles small boat harbor established in

about 1957

153 Potential for Contamination

The nature of the on site commercial use suggests a possibility that

contaminants are present in the soils and groundwater at the site Primary

sources of contamination would be associated with sawmill operations that

have occurred since about 1917 Secondary sources of contamination would
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1950s and early 1960s. A restaurant also occupied that address in the 

mid-1970s. Apparently, Port Angeles Shake has leased a small strip of land 

located between M&R's fee and lease acreage for about 10 years 

unconfirmed information indicates that it used to be the Peninsula Shingle 

Company. Yet, aerial photographs do not show any structures on that strip 

of land until the early 1970s. Appendix A contains a list of on-site 

non-residential uses. 

1.5.2 Historic Uses of Adjacent Property 

The character of surrounding development is similar to that of the site. 

Early twentieth century residential development occurred along the bluff 

overlooking the site. The lagoon adjacent to the northwest end of the site 

was probably backfilled around World War I, and in the mid-1920s, a large 

boarding house occupied the fill. However, by the time M&R moved on-site, 

the area was apparently used only for log storage. 

Perhaps the first commercial activity west of the site was Earles Mill, 

located at the head of Port Angeles Bay from about 1909 to about 

mid-1920s. The primary commercial development probably began in the 

mid-1920s. Washington Pulp and Paper Corporation's paper mill consisted of 

a sulphite pulp mill, chipping mill, pulp grinding shop, two machine shops, 

steam fired power plant, cooling shed, paper warehouse, and fuel oil tank 

and concrete water tank. By the late 1940s, ownership of the property had 

changed to Crown Zellerbach, and over the years it expanded east along Ediz 

Hook. Apparently, the first commercial development adjacent to the eastern 

boundary of the site was the Port Angeles small boat harbor, established in 

about 1957. 

1.5.3 Potential for Contamination 

The nature of the on-site commercial use suggests a possibility that 

contaminants are present in the soils and groundwater at the site. Primary 

sources of contamination would be associated with sawmill operations that 

have occurred since about 1917. Secondary sources of contamination would 

GP-000161 



J215903
Page 12

be associated with sawmill support services such as machine shops fuel

storage waste burners boiler and engine rooms autotruck shops and

aboveground and underground fuel storage tanks Contaminants related to

primary sawmill activities might include Permatox pentachlorophenol and

tetrachlorophenol and other chemicals used to prevent fungus and staining

on lumber Contaminants related to sawmill support services might include

petroleum products or solvents used to maintain and repair heavy equipment

and diesel fuel oil and other petroleum products stored in underground

and above ground tanks

Because of the nature of off site use there is a possibility that

contaminants have migrated to the site Primary sources of contamination

would be associated with sawmill and pulp operations that have occurred

west of the site since about 1909 Migratory contaminants might include

chemicals used to preserve and protect wood acids used in pulp

manufacturing and petroleum products stored in tanks and used for

machining and repair activities

16 AGENCY FILE REVIEWS

Several sets of regulatory agency records andor files were reviewed during

the performance of the environmental assessment These are discussed below

161 Ecology

We conducted a file review of the Washington State Department of Ecology

Ecology Southwest Regional Office file on MR The file review was

conducted in Olympia on Thursday May 5 1988 Files on adjacent properties

were not reviewed The MR files were reviewed in an effort to identify

areas of concern from inspections permits complaints penalties or

enforcement actions

The agencys file on MR was mainly an NPDES permit related file The

earliest information in the file was dated 1974 The file contained three

NPDES inspection reports dated 1979 1983 and 1984 All three inspections
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be associated with sawmill support services, such as machine shops, fuel 

storage, waste burners, boiler and engine rooms, auto/truck shops, and 

aboveground and underground fuel storage tanks. Contaminants related to 

primary sawmill activities might include Permatox (pentachlorophenol and 

tetrachlorophenol) and other chemicals used to prevent fungus and staining 

on lumber. Contaminants related to sawmill support services might include 

petroleum products or solvents used to maintain and repair heavy equipment, 

and diesel, fuel oil, and other petroleum products stored in underground 

and above-ground tanks. 

Because of the nature of off-site use, there is a possibility that 

contaminants have migrated to the site. Primary sources of contamination 

would be associated with sawmill and pulp operations that have occurred 

west of the site since about 1909. Migratory contaminants might include 

chemicals used to preserve and protect wood, acids used in pulp 

manufacturing, and petroleum products stored in tanks and used for 

machining and repair activities. 

1.6 AGENCY FILE REVIEWS 

Several sets of regulatory agency records and/or files were reviewed during 

the performance of the environmental assessment. These are discussed below. 

1.6.1 Ecology 

We conducted a file review of the Washington State Department of Ecology 

(Ecology), Southwest Regional Office file on M&R. The file review was 

conducted in Olympia on Thursday May 5, 1988. Files on adjacent properties 

were not reviewed. The M&R files were reviewed in an effort to identify 

areas of concern from inspections, permits, complaints, penalties, or 

enforcement actions. 

The agency's file on M&R was mainly an NPDES permit-related file. The 

earliest information in the file was dated 1974. The file contained three 

NPDES inspection reports dated 1979, 1983, and 1984. All three inspections 
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found the facilitys operations to be satisfactory The 1979 inspection

report noted however that the facilitys oil barrel storage needed

improvement and suggested that a storage house be constructed The 1983

inspection report addresses the use of Permatox on the wood but stated

there were no problems because it was applied in a fully enclosed spray

booth The overspray and drippings were reportedly fed back into a

containment tank The report did note however that in the past sludge

from the bottom of the Permatox tank did go to the garbage until an

inspector instructed them not to do this After that time the sludge was

burned in the hog fuel boiler This disposal method appeared to be

approved by the regulatory agency

Millbrite 50 was also noted as a chemical used on site but no details on

its use were provided

The file contained a 1980 NPDES permit summary for four discharge points

into the harbor The 1974 application for an NPDES permit said that the

facility had been discharging since June 1958

The file also contained a 1978 application for a Disposal Site Permit The

wastes to be disposed of were characterized as construction and demolition

wastes and unspecified industrial wastes The industrial wastes were

reported as 500 cubic yards as the 1978 volume with an estimated 275000

cubic yards projected through 1988 The landfill application also stated

the facility would include dewatered dredge spoils as they developed

No details were given in the file on the location of the landfill which was

being permitted in the 1978 application In December of 1983 however the

Clallam County Health Department issued a solid waste landfill permit for a

site located at 13th and M Streets in Port Angeles

A 1977 letter from Ecology to MR stated there were no problems with

contamination of storm water from the log yard and that MRs plans to

improve the ditch system would help prevent future problems MR planned

at that time to improve the ditch system and place a weir at the
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found the facility's operations to be satisfactory. The 1979 inspection 

report noted, however, that the facility's oil barrel storage needed 

improvement and suggested that a storage house be constructed. The 1983 

inspection report addresses the use of Permatox on the wood, but stated 

there were no problems because it was applied in a fully-enclosed spray 

booth. The overspray and drippings were reportedly fed back into a 

containment tank. The report did note, however, that "in the past" sludge 

from the bottom of the Permatox tank did go to the garbage until an 

inspector instructed them not to do this. After that time the sludge was 

burned in the hog fuel boiler. This disposal method appeared to be 

approved by the regulatory agency. 

Millbrite 50 was also noted as a chemical used on-site but no details on 

its use were provided. 

The file contained a 1980 NPDES permit summary for four discharge points 

into the harbor. The 1974 application for an NPDES permit said that the 

facility had been discharging since June 1958. 

The file also contained a 1978 application for a Disposal Site Permit. The 

wastes to be disposed of were characterized as "construction and demolition 

wastes" and unspecified "industrial wastes." The industrial wastes were 

reported as 500 cubic yards as the 1978 volume with an estimated 275,000 

cubic yards projected through 1988. The landfill application also stated 

the facility would include "dewatered dredge spoils" as they developed. 

No details were given in the file on the location of the landfill which was 

being permitted in the 1978 application. In December of 1983, however, the 

Clallam County Health Department issued a solid waste landfill permit for a 

site located at 13th and M Streets in Port Angeles. 

A 1977 letter from Ecology to M&R stated there were no problems with 

contamination of storm water from the log yard and that M&R' s plans to 

improve the ditch system would help prevent future problems. M&R planned, 

at that time, to improve the ditch system and "place a weir at the 
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downstream end to trap floating debris and oils The letter also

mentioned that log handling in some areas was pushed on or close to the

beach and that this should be stopped and the debris cleaned up

Effluent monitoring records since issuance of the NPDES permit stated there

were no problems and at one point the agency suggested they eliminate the

monitoring and reporting requirements in the permit except for weekly

inspections for visible oils

Both known underground storage tanks at MR have had notifications filed

with Ecology

162 Clallam County Health Department

At MRs request we obtained from Clallam County Health Department copies

of Landau Associates well locations boring logs and groundwater data

from Pen Plys 13th and M Streets Landfill Pen Plys landfill is

immediately adjacent to the MR landfill Figure 1 We reviewed this

material to get an overview of the hydrogeology of this area and to see if

monitoring wells associated with Pen Plys site are likely to intercept

leachate if it migrates from MRs adjacent landfill Our conclusions

based on information in the Landau report follow

1621 Local Hydrogeology

The landfill hydrogeology is presented here separated from Section 14

because the landfill is not adjacent to the MR landfill

o Soils are predominantly sand and gravel with subordinate layers of clay

and silt

o Laterally discontinuous perched water bearing zones exist at shallow

depths 12 to 80 feet below the ground surface
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downstream end to trap floating debris and oils". The letter also 

mentioned that log handling in some areas was pushed on or close to the 

beach and that this should be stopped and the debris cleaned up. 

Effluent monitoring records since issuance of the NPDES permit stated there 

were no problems and at one point the agency suggested they eliminate the 

monitoring and reporting requirements in the permit except for weekly 

inspections for visible oils. 

Both known underground storage tanks at M&R have had notifications filed 

with Ecology. 

1.6.2 Clallam County Health Department 

At M&R' s request we obtained from Clallam County Heal th Department copies 

of Landau Associates' well locations, boring logs, and groundwater data 

from Pen Ply's 13th and M Streets Landfill. Pen Ply's landfill is 

immediately adjacent to the M&R landfill (Figure 1). We reviewed this 

material to get an overview of the hydrogeology of this area and to see if 

monitoring wells associated with Pen Ply' s site are likely to intercept 

leachate if it migrates from M&R' s adjacent landfill. Our conclusions 

based on information in the Landau report follow. 

1.6.2.1 Local Hydrogeology 

The landfill hydro geology is presented here, separated from Section 1. 4 

because the landfill is not adjacent to the M&R landfill. 

o Soils are predominantly sand and gravel with subordinate layers of clay 

and silt. 

o Laterally discontinuous perched water-bearing zones exist at shallow 

depths (12 to 80 feet below the ground surface). 
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o The shallow configuration of saturated and unsaturated zones probably

changes seasonally Therefore the volume of water the direction of

flow and the rate of flow all change with time

o The flow direction in the shallow saturated zone is generally north to

northeast

o Estimated average hydraulic conductivity of the shallow saturated zone

is 58 x 104 ftmin

o Estimated seepage velocity of the shallow saturated zone is 1061 ftyr

o An aquifer near sea level exists 218 to 268 feet below ground surface

Preliminary information indicates groundwater in this aquifer flows in a

westerly direction beneath this site

o Some chemical analyses were done in April 1987 Manganese chloride

sulfate pH COD and TOC exceeded water quality guidelines

1622 Pen Plys Landfill Monitoring System

Based on the above information and conclusions we received from the county

the monitoring wells located in the shallow saturated zone on the Pen Ply

site are unlikely to intercept leachate if it migrated from the MR
landfill The basis for this is that the groundwater in this zone

generally flows toward the northnortheast and therefore when groundwater

leaves MR property it will flow away from the Pen Ply landfill

With regard to the monitoring wells in the deeper sea level aquifer

because of the northeasterly flow of the shallow groundwater system any

potential contaminant from the MR landfill would likely be picked up by

the shallow flow system The contaminant would move northeasterly In the

unlikely event the contaminant eventually reached the sea level aquifer it

would be a considerable distance northeast of the site before moving within

the sea level aquifer Therefore the chance any deep monitoring well on
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o The shallow configuration of saturated and unsaturated zones probably 
changes seasonally. Therefore, the volume of water, the direction of 
flow, and the rate of flow all change with time. 

o The flow direction in the shallow saturated zone is generally north to 
northeast. 

o Estimated average hydraulic conductivity of the shallow saturated zone 
-4 is 5.8 x 10 ft/min. 

o Estimated seepage velocity of the shallow saturated zone is 106.1 ft/yr. 

o An aquifer near sea level exists 218 to 268 feet below ground surface. 
Preliminary information indicates groundwater in this aquifer flows in a 
westerly direction beneath this site. 

o Some chemical analyses were done in April 1987. Manganese, chloride, 
sulfate, pH, COD, and TOC exceeded water quality guidelines. 

1.6.2.2 Pen Ply's Landfill Monitoring System 

Based on the above information and conclusions we received from the county, 
the monitoring wells located in the shallow saturated zone on the Pen Ply 
site are unlikely to intercept leachate if it migrated from the M&R 
landfill. The basis for this is that the groundwater in this zone 

generally flows toward the north-northeast and therefore when groundwater 
leaves M&R property it will flow away from the Pen Ply landfill. 

With regard to the monitoring wells in the deeper "sea level aquifer", 
because of the northeasterly flow of the shallow groundwater system, any 
potential contaminant from the M&R landfill would likely be picked up by 
the shallow flow system. The contaminant would move northeasterly. In the 
unlikely event the contaminant eventually reached the sea level aquifer, it 
would be a considerable distance northeast of the site before moving within 
the sea level aquifer. Therefore the chance any deep monitoring well on 
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the 13th and M Street site would detect a contaminant in the deep zone is

very remote

163 Corps of Enzineers

During the performance of the environmental assessment Army Corps of

Engineers COE permits to construct a bulkhead and buildings and place

fill and riprap at the MR site were reviewed These permits stated that

polluted dredge material would be placed as fill on site The COE was

contacted to access those associated permits concerning the polluted

dredge material Review of associated permits showed the source of the

polluted materials also described as unsuitable dredge materials to be

from the Port of Port Angeles near Terminals 1 and 3 adjacent to the MR
site No chemical data on the materials were presented in the associated

permits the materials were described in the permits only as being silty

material and granular material

As part of our investigations a boring was advanced through this fill

B11 and a monitoring well was installed MW 11 Soil and groundwater

samples were taken and analyzed No BTEX was found in soil or groundwater

all < 1 ugkg or ugL A GCFID screen showed soil to have 16000 ugkg
solvent extractable hydrocarbons Less than 200 ugL solvent extractable

hydrocarbons were detected in the water The boring is within 200 feet of

a fuel oil tank now removed which may have leaked

considered significant

These data are not

Hart Crowser was unable to determine what the COE dredging permit meant by

polluted material However based on the date of the permits circa

1970 it is likely that polluted material refers to suspended solids

andor biological oxygen demand BOD from fresh dredge spoils which could

adversely affect water quality in the harbor if runoff were not controlled
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the 13th and M Street site would detect a contaminant in the deep zone is 

very remote. 

1.6.3 Corps of Engineers 

During the performance of the environmental assessment, Army Corps of 

Engineers (COE) permits to construct a bulkhead and buildings and place 

fill and riprap at the M&R site were reviewed. These permits stated that 

"polluted dredge material" would be placed as fill on-site. The COE was 

contacted to access those associated permits concerning the "polluted 

dredge material". Review of associated permits showed the source of the 

polluted materials (also described as "unsuitable dredge materials") to be 

from the Port of Port Angeles, near Terminals 1 and 3, adjacent to the M&R 

site. No chemical data on the materials were presented in the associated 

permits; the materials were described in the permits only as being "silty 

material" and "granular material". 

As part of our investigations, a boring was advanced through this fill 

(B-11) and a monitoring well was installed (MW-11). Soil and groundwater 

samples were taken and analyzed. No BTEX was found in soil or groundwater 

(all< 1 ug/kg or ug/L). A GC/FID screen showed soil to have 16,000 ug/kg 

solvent extractable hydrocarbons. Less than 200 ug/L solvent extractable 

hydrocarbons were detected in the water. The boring is within 200 feet of 

a fuel oil tank (now removed) which may have leaked. These data are not 

considered significant. 

Hart Crowser was unable to determine what the COE dredging permit meant by 

"polluted material" . However, based on the date of the permits (circa 

1970) it is likely that "polluted material" refers to suspended solids 

and/or biological oxygen demand (BOD) from fresh dredge spoils which could 

adversely affect water quality in the harbor if runoff were not controlled. 
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20 PRELIMINARY SITE ASSESSMENT AND FOCUSED EXPLORATION

The discussion of our site assessment is broken into four major groupings

surface stained soils transformer leakage underground storage tanks and

pesticide spray areas Other miscellaneous items are contained in Appendix

J Each discussion includes the rationale for assessments reconnaissance

exploration sample data evaluation results recommendations or options

and any appropriate followup actions The discussions for the site

assessments are introduced through a review of potential contamination

sources

21 POTENTIAL CONTAMINATION SOURCE REVIEW

Potential sources of environmental contamination were identified prior to

conducting the site reconnaissance This was accomplished using the

following sources

o Hart Crowsers experience with lumber mill operations

o Hart Crowsers experience with other projects in the Port Angeles area

o Historical search

o Agency file reviews and

o Interviews with MR employees and retired personnel

Sawmill operations normally have log yards planers kilns painting shops

maintenance and machine shops fuel storage chemical storage

transformers boilers packaging areas and finished product storage

These types of operations may result in environmental contamination from

petroleum products solvents and thinners paints wood treatment

operations boiler ash log sort yard runoff leadacid batteries and PCB

Through the historical search agency file review and employee interviews

we learned of two underground fuel storage tanks the former Fiberboard

mill the old truck maintenance shop the old planer building and a

landfill at M Street and 13th Street These areas are all potential

sources of environmental contamination
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2.0 PRELIMINARY SITE ASSESSMENT AND FOCUSED EXPI.DRATION 

The discussion of our site assessment is broken into four major groupings: 

surface stained soils, transformer leakage, underground storage tanks, and 

pesticide spray areas. Other miscellaneous items are contained in Appendix 

J. Each discussion includes the rationale for assessments, reconnaissance/ 

exploration, sample data evaluation results, recommendations or options, 

and any appropriate follow-up actions. The discussions for the site 

assessments are introduced through a review of potential contamination 

sources. 

2.1 POTENTIAL CONTAMINATION SOURCE REVIEW' 

Potential sources of environmental contamination were identified prior to 

conducting the site reconnaissance. 

following sources: 

This was accomplished using the 

o Hart Crowser's experience with lumber mill operations; 

o Hart Crowser's experience with other projects in the Port Angeles area; 

o Historical search; 

o Agency file reviews; and 

o Interviews with M&R employees and retired personnel. 

Sawmill operations normally have log yards, planers, kilns, painting shops, 

maintenance and machine shops, fuel storage, chemical storage, 

transformers, boilers, packaging areas, and finished product storage. 

These types of operations may result in environmental contamination from 

petroleum products, solvents and thinners, paints, wood treatment 

operations, boiler ash, log sort yard runoff, lead/acid batteries, and PCB. 

Through the historical search, agency file review, and employee interviews 

we learned of two underground fuel storage tanks, the former Fiberboard 

mill, the old truck maintenance shop, the old planer building, and a 

landfill at M Street and 13th Street. 

sources of environmental contamination. 

These areas are all potential 
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Potential contamination source areas were selected for relatively intensive

evaluation during the site reconnaissance This information was also used

to preliminarily select environmental boring locations

In order to make a reasonable attempt to identify other potential areas of

concern the site reconnaissance included a walk through the entire 50 acre

site except where operational hazards prevented observation

22 SURFACE STAINS

221 Assessment Rationale

Evidence of leaks and spills such as stained soil discoloration stressed

vegetation proximity to suspected spill sources and unexplained mounds or

swales can provide information for use in focused evaluations or in

determining appropriate mitigative measures As part of the site

reconnaissance we made detailed observations of suspected surface

contamination during tours of buildings operations areas adjacent to

operations and the water front area Observations included photographs

notes on suspected sources and probable contaminants These observations

lead to recommendations for mitigative action and additional field

exploration activities including the installation of additional borings and

groundwater monitoring wells as well as hand auger borings and surface

samples

222 Reconnaissance

The areas of noticeable surface stains observed during the site

reconnaissance are shown on Figure 8 and are discussed below Appendix B

contains photographic documentation of the reconnaissance including stained

soils Appendix C contains sampling procedures and exploration logs

o The drum disposal yard boneyard west of the sawmill was covered

with heavy vegetation and small trees Rusted machinery scrap metal

wood debris and miscellaneous 55 gallon drums were observed at the
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Potential contamination source areas were selected for relatively intensive 

evaluation during the site reconnaissance. This information was also used 

to preliminarily select environmental boring locations. 

In order to make a reasonable attempt to identify other potential areas of 

concern the site reconnaissance included a walk through the entire SO-acre 

site, except where operational hazards prevented observation. 

2.2 SURFACE STAINS 

2.2.1 Assessment Rationale 

Evidence of leaks and spills, such as stained soil, discoloration, stressed 

vegetation, proximity to suspected spill sources, and unexplained mounds or 

swales can provide information for use in focused evaluations or in 

determining appropriate mitigative measures. As part of the site 

reconnaissance we made detailed observations of suspected surface 

contamination during tours of buildings, operations, areas adjacent to 

operations, and the water front area. Observations included photographs, 

notes on suspected sources, and probable contaminants. These observations 

lead to recommendations for mitigative action and additional field 

exploration activities including the installation of additional borings and 

groundwater monitoring wells as well as hand auger borings and surface 

samples. 

2.2.2 Reconnaissance 

The areas of noticeable surface stains observed during the site 

reconnaissance are shown on Figure 8 and are discussed below. Appendix B 

contains photographic documentation of the reconnaissance including stained 

soils. Appendix C contains sampling procedures and exploration logs. 

o The drum disposal yard ("boneyard"), west of the sawmill, was covered 

with heavy vegetation and small trees. Rusted machinery, scrap metal, 

wood debris, and miscellaneous 55- gallon drums were observed at the 
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site Corroded rusted and dented drums were scattered around the

area Small ie ten square foot visible soil stains and vegetation

distress were also observed under the corrodedleaking drums A drum of

assumed green end paint with visible soil stains was observed

o There are two product storage areas west of the sawmill Approximately

twenty 55 gallon drums of product were stored at this location Visible

signs of minor staining were noted on soils in this area Across the

drive an oil storage area was located with 55 gallon drums lying prone

on a wooden tip rack The tip rack was stained with an oil like

material as was the surrounding soil under the drum spigots

South of the sawmill several drums of assumed lubricating oil were

located under a cherry picker The surrounding soil was heavily stained

with an oil like material The stains on the soil appeared to be from

leaking hydraulics associated with the cherry picker

o An oil like stain approximately nine feet square was observed on the

machine shop concrete floor No obvious floor drains were noted and the

spilled material did not appear to have exited the building

o The western portion of the old alder millold truck maintenance shop

contained drums of assumed waste oils The 55 gallon drums were rusted

dented and appeared to have leaked The surrounding soil was heavily

stained with an oil like material

o Several areas of potential concern noted during the tour of the new

planer building were

A large brown puddle of liquid at the NP 1 storage area was observed

the day after the site tour with MR employees It appears the

NP1Millbrite overspill at the spray room in the planer mill was

swept outside directly onto the concrete and asphalt A surface

soil sample SS 1 was retrieved for potential analysis at a

subcontracted laboratory
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site. Corroded, rusted, and dented drums were scattered around the 

area. Small (i.e., ten square foot) visible soil stains and vegetation 

distress were also observed under the corroded/leaking drums. A drum of 

assumed green end-paint with visible soil stains was observed. 

o There are two product storage areas west of the sawmill. Approximately 

twenty 55-gallon drums of product were stored at this location. Visible 

signs of minor staining were noted on soils in this area. Across the 

drive an oil storage area was located with 55-gallon drums lying prone 

on a wooden tip rack. The tip rack was stained with an oil-like 

material as was the surrounding soil under the drum spigots. 

South of the sawmill, several drums of assumed lubricating oil . were 

located under a cherry picker. The surrounding soil was heavily stained 

with an oil-like material. The stains on the soil appeared to be from 

leaking hydraulics associated with the cherry picker. 

o An oil-like stain (approximately nine feet square) was observed on the 

machine shop concrete floor. No obvious floor drains were noted and the 

spilled material did not appear to have exited the building. 

o The western portion of the old alder mill/old truck maintenance shop 

contained drums of assumed waste oils. The 55-gallon drums were rusted, 

dented, and appeared to have leaked. The surrounding soil was heavily 

stained with an oil-like material. 

o Several areas of potential concern noted during the tour of the new 

planer building were: 

A large, brown puddle of liquid at the NP-1 storage area was observed 

the day after the site tour with M&R employees. It appears the 

NP-1/Millbrite overspill at the spray room (in the planer mill) was 

swept outside directly onto the concrete and asphalt. A surface 

soil sample (SS-1) was retrieved for potential analysis at a 

subcontracted laboratory; 
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A section stained with an oil like material was observed along the

northwest side of the planer building just north of the door

entering the treatment area Unknown green and brown stained soil

were also noted at this location Several open drums a dumpster

and a wooden box were also observed A surface soil sample SS2
was retrieved from the stained areas for potential analysis at a

subcontracted laboratory

The surrounding soil and vegetation at the two above ground tanks

west of the planer showed evidence of minor staining with an

oil like material

o During a later site visit to the new planer mill a Hart Crowser

representative noticed a green material on the soil along the northwest

corner of the planer building at the approximate location of sampling

site SS 2 The green material appeared to be rainwater runoff from the

dumpster located in the area

o Adjacent to the alder chip yard minor leakage from four 55 gallon drums

labeled lubricating oil andor hydraulics associated with the alder

chipper were observed on the asphalt along the south side of the

chipper Two 55 gallon drums lying prone on a tip rack also appeared to

be lubricating oils The surrounding asphalt was stained with an

oil like material

o West of the new truck maintenance shop several drums contained an

unknown material some of which appeared to have leaked onto the soil

A leaking truck saddle tank had stained the surrounding soil and

vegetation with an oil like material

A pressure wash area was observed at the northwest entrance to the truck

shop Emulsified oils and standing water were observed on the

surrounding soils Although most of the shop area is covered with

asphalt or concrete the pressure wash area drains into a wedge of soil

with no apparent containment
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A section stained with an oil-like material was observed along the 

northwest side of the planer building, just north of the door 

entering the treatment area. Unknown green and brown stained soil 

were also noted at this location. Several open drums, a dumpster, 

and a wooden box were also observed. A surface soil sample (SS-2) 

was retrieved from the stained areas for potential analysis at a 

subcontracted laboratory; 

The surrounding soil and vegetation at the two above-ground tanks 

west of the planer showed evidence of minor staining with an 

oil-like material. 

o During a later site visit to the new planer mill, a Hart Crowser 

representative noticed a green material on the soil along the northwest 

corner of the planer building at the approximate location of sampling 

site SS-2. The green material appeared to be rainwater runoff from the 

dumpster located in the area. 

o Adjacent to the alder chip yard, minor leakage from four 55-gallon drums 

labeled lubricating oil and/or hydraulics associated with the alder 

chipper were observed on the asphalt along the south side of the 

chipper. Two 55-gallon drums lying prone on a tip rack also appeared to 

be lubricating oils. The surrounding asphalt was stained with an 

oil-like material. 

o West of the new truck maintenance shop, several drums contained an 

unknown material, some of which appeared to have leaked onto the soil. 

A leaking truck saddle tank had stained the surrounding soil and 

vegetation with an oil-like material. 

A pressure wash area was observed at the northwest entrance to the truck 

shop. Emulsified oils and standing water were observed on the 

surrounding soils. Although most of the shop area is covered with 

asphalt or concrete, the pressure wash area drains into a wedge of soil 

with no apparent containment. 
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North of the truck shop were drums of waste oils The soil around the

drums was stained with a black oil like material A surface soil sample

SS3 was retrieved from this stained area for laboratory analysis

223 Sample Data Evaluation

Two surface soil samples were analyzed by Laucks Testing Laboratories Inc

in Seattle SS 2 and SS3 Sample SS 1 a grab sample of the NP 1
solution was not analyzed refer to subsection 2511 for the rational

Laboratory certificates containing raw data sheets and laboratory QAQC

results are presented in Appendix D Table 1 presents analytical results

Visual observations revealed stained soils at a number of locations shown on

Figure 8 The surface soil sample SS2 collected near the new planer mill

was found to contain phenols Pentachlorophenol 270000 ugkg and

tetrachlorophenol 40000 ugkg were measured at relatively high

concentrations as were sodium tetrachlorophenate 4000 ugkg and sodium

pentachlorophenate 17000 ugkg Data evaluation of sample SS 2 is

discussed in subsection 2532 The other surface soil sample SS3
obtained at the east end of the property was analyzed using the GCFID

screen A concentration of 2400000 ugkg was detected indicating that

significant levels of solvent extractable compounds exist in the surface

soil at this location

After identifying areas of potential concern during Phase I of the field

work based on reconnaissance and analytical results as presented in Table

2 additional sampling and analysis were authorized Our Phase II work

involved installation of additional borings in four locations as indicated

on Figure 4 MW 12 through MW 14 Two of the four locations were

associated with surface stain identification MW 12 and MW 13 The

borings were converted to monitoring wells These boringswells are in

presumed downgradient positions

contamination Five soil samples

of identified surface stain sources of

at each boring obtained during drilling

were composited into a single sample for each location and analyzed for

benzene toluene ethylbenzene and xylenes BTEX and other selected
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North of the truck shop were drums of waste oils. The soil around the 

drums was stained with a black, oil-like material. A surface soil sample 

(SS-3) was retrieved from this stained area for laboratory analysis. 

2.2.3 Sample Data Evaluation 

Two surface soil samples were analyzed by Laucks Testing Laboratories, Inc. 

in Seattle (SS-2 and SS-3). Sample SS-1 (a grab sample of the NP-1 

solution) was not analyzed; refer to subsection 2. 5. 1. 1 for the rational. 

Laboratory certificates containing raw data sheets and laboratory QA/QC 

results are presented in Appefidix D. Table 1 presents analytical results. 

Visual observations revealed stained soils at a number of locations shown on 

Figure 8. The surface soil sample (SS-2) collected near the new planer mill 

was found to contain phenols. Pentachlorophenol (270,000 ug/kg) and 

tetrachlorophenol (40,000 ug/kg) were measured at relatively high 

concentrations as were sodium tetrachlorophenate (4,000 ug/kg) and sodium 

pentachlorophenate (17,000 ug/kg). Data evaluation of sample SS-2 is 

discussed in subsection 2.5.3.2. The other surface soil sample (SS-3), 

obtained at the east end of the property, was analyzed using the GC/FID 

screen. A concentration of 2,400,000 ug/kg, was detected indicating that 

significant levels of solvent extractable compounds exist in the surface 

soil at this location. 

After identifying areas of potential concern during Phase I of the field 

work based on reconnaissance and analytical results as presented in Table 

2, additional sampling and analysis were authorized. Our Phase II work 

involved installation of additional borings in four locations as indicated 

on Figure 4 (MW-12 through MW-14). Two of the four locations were 

associated with surface stain identification (MW-12 and MW-13). The 

borings were converted to monitoring wells. These borings/wells are in 

presumed downgradient positions of identified surface stain sources of 

contamination. Five soil samples at each boring, obtained during drilling, 

were composited into a single sample for each location and analyzed for 

benzene, toluene, ethylbenzene, and xylenes (BTEX) and other selected 
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volatile organic compounds using GCFID technique Groundwater samples

from the two monitoring wells were analyzed for BTEX solvent extractable

compounds and total organic halogens as chlorine Table 3 presents

analytical results

The only halogenated volatile compound detected in soil samples was

methylene chloride where MW 13 had the highest concentrations at 170

ugkg Methylene chloride is a common laboratory solvent Contamination

from laboratory procedures is possible but two method blanks analyzed at

the same time as the soil samples did not detect any contamination from

this source GCFID screens of the composited soil samples detected

solvent extractable hydrocarbons at 4500 ugkg in MW 13

Solvent extractable compounds were measured at 420 ugL in MW 13 No total

organic halogens measured as chlorine were detected in wells MW 12 or

MW 13

The concentrations of solvent extractable organic compounds detected in the

areas of surface staining are typical of industrial property around Puget

Sound If the subject soils are within an area of proposed excavation

special handling and disposal such as at a sanitary landfill may be

appropriate

The presence of methylene chloride in the composite soil sample from MW 12

and MW 13 is likely because of contamination introduced to the sample in

the laboratory However since this compound did not show up in laboratory

blank samples its presence in the site soils cannot be ruled out at this

time

224 Recommendations

The surface stains identified at the MR site appear to be primarily

petroleum products and are limited in extent based on visual observations

laboratory data and discussions with MR employees In general the sizes

of the stains ranged from approximately 5 to 400 square feet at the
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volatile organic compounds using GC-FID technique. Groundwater samples 

from the two monitoring wells were analyzed for BTEX, solvent extractable 

compounds and total organic halogens (as chlorine). Table 3 presents 

analytical results. 

The only halogenated volatile compound detected in soil samples was 

methylene chloride, where MW-13 had the highest concentrations at 170 

ug/kg. Methylene chloride is a common laboratory solvent. Contamination 

from laboratory procedures is possible but two method blanks analyzed at 

the same time as the soil samples did not detect any contamination from 

this source. GC/FID screens of the composited soil samples detected 

solvent extractable hydrocarbons at 4,500 ug/kg in MW-13. 

Solvent extractable compounds were measured at 420 ug/L in MW-13. No total 

organic halogens, measured as chlorine, were detected in wells MW-12 or 

MW-13. 

The concentrations of solvent extractable organic compounds detected in the 

areas of surface staining are typical of industrial property around Puget 

Sound. If the subject soils are within an area of proposed excavation, 

special handling and disposal (such as at a sanitary landfill) may be 

appropriate. 

The presence of methylene chloride in the composite soil sample from MW-12 

and MW-13 is likely because of contamination introduced to the sample in 

the laboratory. However, since this compound did not show up in laboratory 

blank samples, its presence in the site soils cannot be ruled out at this 

time. 

2.2.4 Recommendations 

The surface stains identified at the M&R site appear to be primarily 

petroleum products and are limited in extent based on visual observations, 

laboratory data, and discussions with M&R employees. In general, the sizes 

of the stains ranged from approximately 5 to 400 square feet at the 
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surface In order to reduce potential sources of subsurface contamination

we recommend that all surface stains be removed down to a depth where

visual evidence and odors no longer exist

As discussed with MR disposal of stained soils should be in accordance

with federal state and local regulations governing solid waste The

majority of the soils can probably go to the Port Angles landfill with the

permission of the Clallam County Health Department and the landfill

operator Prior to disposal the county or landfill operator may require

some of the soils that are highly contaminated with petroleum products be

aerated for a period of time to reduce volatile organic concentrations and

to provide additional biodegradation to reduce the overall hydrocarbon

content Unknown materials may require testing to indicate proper disposal

We recommended that PCP contaminated soils be removed from the area just

west of the new planer building and placed in drums for disposal at a

permitted hazardous waste disposal facility Preliminary laboratory data

indicate this material probably meets the definition of a state dangerous

waste due to persistence per WAC 1733030846 Additional details on

this area are contained in subsection 25

We suggested that representative samples be collected from the bottom of

the excavations prior to backfilling with clean fill These samples should

be kept cool in a secure location in the event that Daishowa requests

verification analysis

225 FollowUp Actions

At the request of MR Hart Crowser met with Mr Paul Hopkins of MR on

June 2 1988 to tour the site and point out areas of visual surface

staining identified during the preliminary assessment Areas addressed

during this followup tour included the following

o Power wash area near the new truck shop

o Waste oil storage north of the new truck shop
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surface. In order to reduce potential sources of subsurface contamination 

we recommend that all surface stains be removed down to a depth where 

visual evidence and odors no longer exist. 

As discussed with M&R, disposal of stained soils should be in accordance 

with federal, state, and local regulations governing solid waste. The 

majority of the soils can probably go to the Port Angles landfill with the 

permission of the Clallam County Health Department and the landfill 

operator. Prior to disposal, the county or landfill operator may require 

some of the soils that are highly contaminated with petroleum products be 

aerated for a period of time to reduce volatile organic concentrations and 

to provide additional biodegradation to reduce the overall hydrocarbon 

content. Unknown materials may require testing to indicate proper disposal. 

Ye recommended that PCP-contaminated soils be removed from the area just 

west of the new planer building and placed in drums for disposal at a 

permitted hazardous waste disposal facility. Preliminary laboratory data 

indicate this material probably meets the definition of a state dangerous 

waste due to persistence per W'AC 173-303-084(6). Additional details on 

this area are contained in subsection 2.5. 

'We suggested that representative samples be collected from the bottom of 

the excavations prior to backfilling with clean fill. These samples should 

be kept cool in a secure location in the event that Daishowa requests 

verification analysis. 

2.2.5 Follow-Up Actions 

At the request of M&R, Hart Crowser met with Mr. Paul Hopkins of M&R on 

June 2, 1988, to tour the site and point out areas of visual surface 

staining identified during the preliminary assessment. Areas addressed 

during this follow-up tour included the following: 

o Power wash area near the new truck shop; 

o Waste oil storage north of the new truck shop; 
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o Drum and debris storage area west of the new truck shop

o Oillike stains at the alder chipper

o Transformer at the alder chipper

o Transformer at the alder chip wall loading facility

o Paint spray booth

o West end of the new planer mill

o Transformer at the west end of the new planer mill

o Old truck maintenance shop area

o Underground diesel storage tank near the scale house

o Cherry picker at the south end of the sawmill

o Empty Permatox tank at the head of the green chain

o Transformers on the east and west ends of the sawmill

o Lube oil product storage area west of the sawmill and

o Boneyard located on the western boundary of the property

During the tour stained soil removal and disposal methods were discussed

Procedures for collecting verification samples after removing stained soils

were also discussed

It is our understanding that MR has removed stained soils identified

during the preliminary site assessment for disposal at the Port Angeles

landfill with their permission Verification samples apparently were not

collected

Soils located on the west end of the new planer building that were found to

be contaminated with PCP have been removed and placed in a container

During excavation a concrete slab was discovered underlying the area of

contamination at a depth of approximately six inches This concrete

barrier along with the surrounding asphalt may have prevented the migration

of significant levels of PCP to the underlying soils At last report the

ultimate disposal of this material is being evaluated by MR Additional

information on this area is contained in subsection 25

GP000174

J-2159-03 
Page 24 

o Drum and debris storage area west of the new truck shop; 

o Oil-like stains at the alder chipper; 

o Transformer at the alder chipper; 

o Transformer at the alder chip wall loading facility; 

o Paint spray booth; 

o West end of the new planer mill; 

o Transformer at the west end of the new planer mill; 

o Old truck maintenance shop area; 

o Underground diesel storage tank near the scale house; 

o Cherry picker at the south end of the sawmill; 

o Empty Permatox tank at the head of the green chain; 

o Transformers on the east and west ends of the sawmill; 

o Lube oil product storage area west of the sawmill; and 

o Boneyard located on the western boundary of the property. 

During the tour stained soil removal and disposal methods were discussed. 

Procedures for collecting verification samples after removing stained soils 

were also discussed. 

It is our understanding that M&R. has removed stained soils identified 

during the preliminary site assessment for disposal at the Port Angeles 

landfill with their permission. Verification samples apparently were not 

collected. 

Soils located on the west end of the new planer building that were found to 

be contaminated with PCP have been removed and placed in a container. 

During excavation a concrete slab was discovered underlying the area of 

contamination at a depth of approximately six inches. This concrete 

barrier along with the surrounding asphalt may have prevented the migration 

of significant levels of PCP to the underlying soils. At last report the 

ultimate disposal of this material is being evaluated by M&R.. 

information on this area is contained in subsection 2.5. 

Additional 
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23 TRANSFORMER LEAKAGE

231 Assessment Rationale

Polychlorinated biphenyls PCB have historically been used as transformer

and capacitor dielectric fluids due to their stability and low

flammability Subsequent to the development of PCB in the early 1930s it

was discovered that PCB presented a significant threat to human health and

the environment due to persistence bioaccumulation and suspected human

carcinogenicity

The Toxic Substances Control Act TSCA administered by the EPA regulates

the use and disposal of PCB in Washington State By definition oils

containing less than 50 mgkg PCB are considered to be non PCB oils and are

not subject to TSCA regulation PCB transformers that have been flushed

and refilled with nonPCB dielectric fluids often contain residual PCB

below the 50 mgkg threshold Even though PCB are no longer manufactured

in the United States many transformers and capacitors contain PCB oils or

PCB contaminated oils

The regulations require transformers containing more than 500 mgkg PCB be

labeled as PCB transformers We cannot assume that the transformer owner

is aware of this labeling requirement Leaks from PCB contaminated

transformers ie 50 to 500 mgkg PCB or non PCB transformers ie < 50

mgkg PCB may present a substantial threat to human health or the

environment due to residual levels of PCB depending on site specific

conditions

During the preliminary assessment Hart Crowser observed all transformers

known to be on site Samples for PCB analysis were obtained if possible

adjacent to transformers that appeared to be leaking Figure 9 shows

transformer Locations and sampling points Documentation of transformer

identification label information and close observation of the transformers

were not possible due to electrical hazard
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2.3 TRANSFORMER LEAKAGE 

2.3.1 Assessment Rationale 

Polychlorinated biphenyls (PCB) have historically been used as transformer 
and capacitor dielectric fluids due to their stability and low 
flammability. Subsequent to the development of PCB in the early 1930s, it 
was discovered that PCB presented a significant threat to human health and 
the environment due to persistence, bioaccumulation, and suspected human 
carcinogenicity. 

The Toxic Substances Control Act (TSCA) administered by the EPA regulates 
the use and disposal of PCB in Washington State. By definition, oils 
containing less than 50 mg/kg PCB are considered to be non-PCB oils and are 
not subject to TSCA regulation. PCB transformers that have been flushed 
and refilled with non-PCB dielectric fluids often contain residual PCB 
below the 50 mg/kg threshold. Even though PCB are no longer manufactured 
in the United States many transformers and capacitors contain PCB oils or 
PCB-contaminated oils. 

The regulations require transformers containing more than 500 mg/kg PCB be 
labeled as PCB transformers. We cannot assume that the transformer owner 
is aware of this labeling requirement. Leaks from PCB-contaminated 
transformers (i.e., 50 to 500 mg/kg PCB) or non-PCB transformers (i.e.,< 50 
mg/kg PCB) may present a substantial threat to human health or the 
environment due to residual levels of PCB depending on site specific 
conditions. 

During the preliminary assessment, Hart Crowser observed all transformers 
known to be on site. Samples for PCB analysis were obtained, if possible, 
adjacent to transformers that appeared to be leaking. Figure 9 shows 
transformer Locations and sampling points. Documentation of transformer 
identification label information and close observation of the transformers 
were not possible due to electrical hazard. 
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232 Reconnaissance

The transformer reconnaissance results are shown on Figure 9 and are

discussed below Appendix B contains photographic documentation of the

walk through and any leaking transformers We do not know whether all

transformers on site have been analyzed for PCBs Appendix C contains

sampling procedures

o Three transformers were located in a locked vault on the west side of

the new planer building The transformers sat on a bermed concrete

floor covered with sawdust Two of the transformers appeared to be

leaking evidenced by staining on the sides of the transformers and on

the surrounding concrete floor A sample for PCB analysis TR1 was

obtained from the center transformer

o A bermed concrete vault containing three transformers was located at

the west end of the sawmill near the product storage areas The metal

vault door was locked to restrict access to the transformers The

transformers stood on a concrete floor that was covered with sawdust

The center and eastern most transformers showed evidence of leakage

There were visible oil like stains on the floor around the two

transformers A sample TR2 was collected from the stained area for

PCB analysis Jim Hendrickson thought the transformers had been tested

for PCBs and the oil changed approximately five or six years ago The

City Light employee stated that the transformers were tested around that

time period

o South of the sawmill a transformer on a concrete pad was located east

of the cherry picker The transformer did not appear to be leaking and

so no samples were taken in keeping with our scope of work

o Five transformers were located just north of the green chain Four of

the transformers are small pole mounted types and one is a large

transformer mounted on a concrete slab without berms All of the
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2.3.2 Reconnaissance 

The transformer reconnaissance results are shown on Figure 9 and are 

discussed below. Appendix B contains photographic documentation of the 

walk through and any leaking transformers. lJe do not know whether all 

transformers on-site have been analyzed for PCBs. 

sampling procedures. 

Appendix C contains 

o Three transformers were located in a locked vault on the west side of 

the new planer building. The transformers sat on a benned, concrete 

floor covered with sawdust. Two of the transformers appeared to be 

leaking, evidenced by staining on the sides of the transformers and on 

the surrounding concrete floor. A sample for PCB analysis (TR-1) was 

obtained from the center transformer. 

o A bermed, concrete vault containing three transformers was located at 

the west end of the sawmill near the product storage areas. The metal 

vault door was locked to restrict access to the transformers. The 

transformers stood on a concrete floor that was covered with sawdust. 

The center and eastern-most transformers showed evidence of leakage. 

There were visible oil-like stains on the floor around the two 

transformers. A sample (TR-2) was collected from the stained area for 

PCB analysis. Jim Hendrickson thought the transformers had been tested 

for PCBs and the oil changed approximately five or six years ago. The 

City Light employee stated that the transformers were tested around that 

time period. 

o South of the sawmill, a transformer on a concrete pad was located east 

of the cherry picker. The transformer did not appear to be leaking and 

so no samples were taken, in keeping with our scope of work. 

o Five transformers were located just north of the green chain. Four of 

the transformers are small pole-mounted types and one is a large 

transformer mounted on a concrete slab without berms. All of the 
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transformers are located inside a fenced area with a locked gate Hart

Crowser was unable to gain access to these transformers

Minor signs of leakage were observed at the drain valve on the large

transformer but no noticeable stains were observed on the concrete

pad Two of the four pole transformers showed signs of leakage

evidenced by black stains down the sides of the transformers

transformers are located in a high traffic area and much of the

within the fenced area was covered with water during our site tour

The

soil

No

obvious signs of transformers oil were observed on the surrounding soil

or surface water However recent leakage from the pole transformers

may have been obscured due to traffic andor surface water

A transformer mounted on a concrete pad was located at the old alder

millold truck maintenance shop The transformer was surrounded by

approximately twenty drums of assumed waste oil It was difficult to

detect if the transformer leaked due to the amount of soil stainage We

assumed the oil like residue on the transformers was from the drums

However a sample for PCB analysis TR3 was retrieved from the stained

area adjacent to the transformer to verify this assumption

o Three transformers were located north of the alder chipper on a concrete

pad with metal railings on three sides Several compressed gas

cylinders were also stored in the vicinity of the transformers It was

difficult to ascertain if the transformers showed evidence of leaking

due to the amount of sawdust accumulated on the pad A sample for PCB

analysis TR4 was retrieved from the base of two transformers The

stains that were observed on the concrete pad may have been from an

open top 5 gallon bucket containing what appeared to be lubricating oil

and which appeared to have overflowed

o A transformer was located along the waterfront in the northeast section

of the property behind the concrete wall used as a backstop for chip

loading operations at the eastern most pier on the MR site The

transformer was mounted on a concrete pad and appeared to be leaking
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transformers are located inside a fenced area with a locked gate. Hart 

Crowser was unable to gain access to these transformers. 

Minor signs of leakage were observed at the drain valve on the large 

transformer, but no noticeable stains were observed on the concrete 

pad. Two of the four pole transformers showed signs of leakage, 

evidenced by black stains down the sides of the transformers. The 

transformers are located in a high traffic area and much of the soil 

within the fenced area was covered with water during our site tour. No 

obvious signs of transformers oil were observed on the surrounding soil 

or surface water. However, recent leakage from the pole transformers 

may have been obscured due to traffic and/or surface water. 

o A transformer mounted on a concrete pad was located at the,, old alder 

mill/old truck maintenance shop. The transformer was surrounded by 

approximately twenty drums of assumed waste oil. It was difficult to 

detect if the transformer leaked due to the amount of soil stainage. We 

assumed the oil-like residue on the transformers was from the drums. 

However, a sample for PCB analysis (TR-3) was retrieved from the stained 

area adjacent to the transformer to verify this assumption. 

o Three transformers were located north of the alder chipper on a concrete 

pad with metal railings on three sides. Several compressed gas 

cylinders were also stored in the vicinity of the transformers. It was 

difficult to ascertain if the transformers showed evidence of leaking 

due to the amount of sawdust accumulated on the pad. A sample for PCB 

analysis (TR-4) was retrieved from the base of two transformers. The 

stains that were observed on the concrete pad may have been from an 

open-top, 5-gallon bucket containing what appeared to be lubricating oil 

and which appeared to have overflowed. 

o A transformer was located along the waterfront in the northeast section 

of the property, behind the concrete wall used as a backstop for chip 

loading operations at the eastern-most pier on the M&R site. The 

transformer was mounted on a concrete pad and appeared to be leaking, 
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evidenced by stains coming from near the top of the transformer The

surrounding concrete pad was stained with an oily material that may have

splashed onto the transformer base The oily material at the base may

have come from two 55 gallon drums of assumed lubricating oil that were

situated on a tip rack adjacent to the transformer pad A sample for

PCB analysis TR5 was scraped from the side of the transformer

233 Samnle Data Evaluation

The five PCB samples collected were analyzed by Laucks Testing

Laboratories Inc in Seattle using Method 8080 described in Test Methods

for Evaluating Solid Waste SW 846 EPA 1986

Laboratory certificates containing raw data sheets and laboratory QAQC

results are presented in Appendix D Table 1 presents analytical results

All five samples contained a large amount of wood debris which presented

matrix interferences in the initial low level extraction The remaining

sample materials were then subjected to medium level extraction in an

attempt to generate valid data However sample TR1 collected at the

west end of the new planer building was exhausted during initial low level

extraction and no data are available In addition the medium level

extraction increased the detection limits for the remaining samples to

approximately 2400 ugkg instead of the 100 ugkg level that should have

been obtainable with low level extraction However the medium extraction

detection limit appears to be adequate for the purposes of this preliminary

assessment

PCB was not detected in samples TR2 west of the sawmill TR3 northwest

of the kiln and TR4 alder chipper Sample TR5 from the transformer

located at the alder chip wall loading facility contained low levels of PCB

at 4800 ugkg Aroclor 1260 twice the detection limit

The EPA guidelines for PCB acute and chronic criteria for protection of

saltwater aquatic organisms are 0030 ugkg and 100 ugkg respectively

GP000178

J-2159-03 
Page 28 

evidenced by stains coming from near the top of the transformer. The 

surrounding concrete pad was stained with an oily material that may have 

splashed onto the transformer base. The oily material at the base may 

have come from two 55-gallon drums of assumed lubricating oil that were 

situated on a tip rack adjacent to the transformer pad. A sample for 

PCB analysis (TR-5) was scraped from the side of the transformer. 

2.3.3 Sample Data Evaluation 

The five PCB samples collected were analyzed by Laucks Testing 

Laboratories, Inc. in Seattle using Method 8080, described in Test Methods 

for Evaluating Solid Waste (SW-846), EPA. 1986. 

, Laboratory certificates containing raw data sheets and laboratory QA/QC 

results are presented in Appendix D. Table 1 presents analytical results. 

All five samples contained a large amount of wood debris which presented 

matrix interferences in the initial low level extraction. The remaining 

sample materials were then subjected to medium level extraction in an 

attempt to generate valid data. However, sample TR-1, collected at the 

west end of the new planer building was exhausted during initial low level 

extraction and no data are available. In addition, the medium level 

extraction increased the detection limits for the remaining samples to 

approximately 2,400 ug/kg instead of the 100 ug/kg level that should have 

been obtainable with low level extraction. However, the medium extraction 

detection limit appears to be adequate for the purposes of this preliminary 

assessment. 

PCB was not detected in samples TR-2 (west of the sawmill), TR-3 (northwest 

of the kiln), and TR-4 (alder chipper). Sample TR-5 from the transformer 

located at the alder chip wall loading facility contained low levels of PCB 

at 4,800 ug/kg (Aroclor 1260), twice the detection limit. 

The EPA guidelines for PCB acute and chronic criteria for protection of 

saltwater aquatic organisms are O. 030 ug/kg and 10. 0 ug/kg, respectively, 
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on a 24 hour average These criteria are 5 and 2 orders of magnitude lower

than the concentration reported in sample TR5 However due to the

extremely low water solubility of PCB it normally requires massive

contamination for a long duration to produce PCB concentrations in the

water that approach the published criteria

The National PCB Spill Cleanup Policy 52FR10688 issued on April 2 1987

sets requirements for the reporting of spills involving PCB contaminated

materials and sets cleanup performance standards This policy only applies

to spills of PCB at concentrations that are above the regulated

concentration ie > 50 mgkg The most stringent cleanup standard in the

policy for solid surfaces located at other than indoor or

is that the affected area receive a double rinsewash

residential areas

For soil cleanup

standards involving new spills containing PCB between 50 to 500 mgkg the

EPA requires the removal of visible traces plus a one foot lateral buffer

The Washington State Department of Ecology Ecology has had an unwritten

policy that soils contaminated with PCB should be cleaned up until the

remaining residue is at 1 mgkg or less

The leaking transformer at the alder chip wall loading area does not appear

to be in a concentration or volume to require reporting under federal

regulation No imminent or substantial endangerment to human health or the

environment has been identified at the site

234 Recommendations

We suggest

Appendix E

MR site

transformers that have

contains the results of

This testing was done

not been tested should be evaluated

testing done on transformer oils from

in 1982 on four transformers Trace

levels less than 1 mgkg of Arachlor were detected in one transformer

Leaking transformers should be replaced or repaired to eliminate a

potential source of contamination to the environment regardless of their

PCB content

GP000179

J-2159-03 
Page 29 

on a 24-hour average. These criteria are 5 and 2 orders of magnitude lower 

than the concentration reported in sample TR-5. However, due to the 

extremely low water solubility of PCB it normally requires massive 

contamination for a long duration to produce PCB concentrations in the 

water that approach the published criteria. 

The National PCB Spill Cleanup Policy (52FR10688), issued on April 2, 1987, 

sets requirements for the reporting of spills involving PCB-contaminated 

materials and sets cleanup performance standards. This policy only applies 

to spills of PCB at concentrations that are above the regulated 

concentration (i.e.> 50 mg/kg). The most stringent cleanup standard in the 

policy for solid surfaces located at other than indoor or residential areas 

is that the affected area receive a double rinse/wash. For soil cleanup 

standards involving new spills containing PCB between 50 to 500 mg/kg the 

EPA requires the removal of visible traces plus a one-foot lateral buffer. 

The tJashington State Department of Ecology (Ecology) has had an unwritten 

policy that soils contaminated with PCB should be cleaned up until the 

remaining residue is at 1 mg/kg or less. 

The leaking transformer at the alder chip wall loading area does not appear 

to be in a concentration or volume to require reporting under federal 

regulation. No imminent or substantial endangerment to human health or the 

environment has been identified at the site. 

2.3.4 Recommendations 

We suggest transformers that have not been tested should be evaluated. 

Appendix E contains the results of testing done on transformer oils from 

M&R site. This testing was done in 1982 on four transformers. Trace 

levels (less than 1 mg/kg) of Arachlor were detected in one transformer. 

Leaking transformers should be replaced or repaired to eliminate a 

potential source of contamination to the environment, regardless of their 

PCB content. 
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It does not appear that the minor PCB contamination discovered at the alder

chip wall loading facility requires cleanup under federal regulation The

State Department of Ecology however may require removal of PCB

contaminated debris down to a level of 1 mgkg or less Accordingly the

transformer transformer pad and any visually stained soils should be

removed from around the transformer located at the alder chip wall loading

facility This can probably be accomplished by removing visual stains and

washing the transformer with a strong detergent The work should be

performed by an individual familiar with PCB cleanups and the residue

should be properly disposed of at the Port Angeles Landfill with the

permission of the Health Department and the landfill operator or at a

facility permitted by the EPA to handle PCB waste

235 FollowUp Actions

Conversations with MR employees indicates that visual stains have been

removed from around the alder chip wall transformer The debris was placed

in a plastic bag and deposited in the drum containing PCP contaminated soil

removed from the west end of the new planer mill Although various

conversations have occurred between MR and Hart Crowser regarding

transformers located at the site we are unaware of any other actions

24 UNDERGROUND STORAGE TANKS

241 Assessment Rationale

The potential for an underground tank to leak depends on a variety of

factors such as construction materials soil type tank contents and age

of the tank We have evaluated hundreds of underground storage tanks for a

variety of clients The vast majority of the tanks over 10 years of age

that we have evaluated have been found to leak to some degree Thus it is

important to address potential leaking underground storage tanks in any

environmental assessment
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It does not appear that the minor PCB contamination discovered at the alder 

chip wall loading facility requires cleanup under federal regulation. The 

State Department of Ecology, however, may require removal of PCB 

contaminated debris down to a level of 1 mg/kg or less. Accordingly, the 

transformer, transformer pad, and any visually stained soils should be 

removed from around the transformer located at the alder chip wall loading 

facility. This can probably be accomplished by removing visual stains and 

washing the transformer with a strong detergent. The work should be 

performed by an individual familiar with PCB cleanups and the residue 

should be properly disposed of at the Port Angeles Landfill, with the 

permission of the Health Department and the landfill operator, or at a 

facility permitted by the EPA to handle PCB waste. 

2.3.5 Follow-Up Actions 

Conversations with M&R employees indicates that visual stains have been 

removed from around the alder chip wall transformer. The debris was placed 

in a plastic bag and deposited in the drum containing PCP contaminated soil 

removed from the west end of the new planer mill. Although various 

conversations have occurred between M&R and Hart Crowser regarding 

transformers located at the site, we are unaware of any other actions. 

2. 4 UNDER.GROUND STORAGE TANKS 

2.4.1 Assessment Rationale 

The potential for an underground tank to leak depends on a variety of 

factors such as construction materials, soil type, tank contents, and age 

of the tank. We have evaluated hundreds of underground storage tanks for a 

variety of clients. The vast majority of the tanks over 10 years of age 

that we have evaluated have been found to leak to some degree. Thus, it is 

important to address potential leaking underground storage tanks in any 

environmental assessment. 
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It is often difficult to adequately evaluate underground tanks without

installing borings On occasion there may be surficial evidence of leakage

from such things as corroded piping subsidence or unexplained product

loss from daily inventory logs Tank integrity testing is also often

employed to detect leaks in underground tanks

During the site reconnaissance known underground storage tank UST
locations were viewed and available information was obtained as to tank

size age construction materials installation procedures leak monitoring

methods and spill or leak history The site reconnaissance team looked

for evidence of unreported underground tanks while touring the remainder of

the site

242 Reconnaissance

During the site visit the locations of the USTs were observed These

locations are shown on Figure 8 MR employees were interviewed about the

existence of additional tanks at the site In addition we looked for

visual signs of additional tanks ie swales vent pipes fill ports No

signs of additional underground tanks were observed

The underground storage tank areas observed are shown on Figure 8 and are

discussed below

o At the log scale house area a metered pump mounted on a concrete pad was

located in the middle of the dirt turn around road No visible signs of

soil stains were observed in this area during our site tour

Jim Critchfield and Jim Hendrickson stated the tank had been previously

used for unleaded gasoline Reportedly three to four years ago the

tank was converted to diesel The tank size was thought to be

500 gallon capacity We asked MR to contact Texaco and the tank size

was determined to be 2000 gallons
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It is often difficult to adequately evaluate underground tanks without 

installing borings. On occasion there may be surficial evidence of leakage 

from such things as corroded piping, subsidence, or unexplained product 

loss from daily inventory logs. Tank integrity testing is also often 

employed to detect leaks in underground tanks. 

During the site reconnaissance known underground storage tank (UST) 

locations were viewed and available information was obtained as to tank 

size, age, construction materials, installation procedures, leak monitoring 

methods, and spill or leak history. The site reconnaissance team looked 

for evidence of unreported underground tanks while touring the remainder of 

the site. 

2.4.2 Reconnaissance 

During the site visit, the locations of the USTs were observed. These 

locations are shown on Figure 8. M&R employees were interviewed about the 

existence of additional tanks at the site. In addition, we looked for 

visual signs of additional tanks (i.e. swales, vent pipes, fill ports). No 

signs of additional underground tanks were observed. 

The underground storage tank areas observed are shown on Figure 8 and are 

discussed below: 

o At the log scale house area a metered pump mounted on a concrete pad was 

located in the middle of the dirt turn-around road. No visible signs of 

soil stains were observed in this area during our site tour. 

Jim Critchfield and Jim Hendrickson stated the tank had been previously 

used for unleaded gasoline. Reportedly, three to four years ago, the 

tank was converted to diesel. The tank size was thought to be 

500-gallon capacity. We asked M&R to contact Texaco and the tank size 

was determined to be 2,000 gallons. 
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A rupture in the pump hose was later observed by a Hart Crowser

representative while conducting drilling operations at the site An

unknown quantity of diesel was pumped directly onto the surrounding

soil The spilled diesel left an oily sheen in surface puddles of water

o At the dry kiln an underground storage tank that was thought to contain

leaded gasoline was located south of the kiln A metered pump was

mounted on a concrete pad surrounded by asphalt The size of the tank

was unknown by Mr Hendrickson MR employees contacted Texaco and

determined the tank capacity to be 1000 gallons Obvious signs of

potential environmental concern were not observed at the underground

gasoline tank during the site tour

To further assess conditions associated with the two underground storage

tanks borings B5 and B7 were installed to assess contamination from

these tanks Boring B7 was converted to a monitoring well and monitoring

well MW 5A was installed immediately adjacent to boring B5 Appendix C

contains field investigation procedures and boring logs See Figure 4 for

these boring locations

243 Sample Data Evaluation

The soil and groundwater samples collected during the preliminary assessment

were analyzed by Laucks Laboratory certificates containing raw data sheets

and laboratory QAQC results are presented in Appendix D Table 2 presents

analytical results

Xylenes were detected in soil samples from B5 34 ugkg and in water

samples from MW 5A 2 ugL and MW 7 2 ugL indicating the presence of

low level volatile organic compounds at these locations Qualitative

GCFID screens indicated the presence of solvent extractable compounds in

soil from B5 4700 ugkg
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A rupture in the pump hose was later observed by a Hart Crowser 

representative while conducting drilling operations at the site. An 

unknown quantity of diesel was pumped directly onto the surrounding 

soil. The spilled diesel left an oily sheen in surface puddles of water. 

o At the dry kiln an underground storage tank that was thought to contain 

leaded gasoline was located south of the kiln. A metered pump was 

mounted on a concrete pad surrounded by asphalt. The size of the tank 

was unknown by Mr. Hendrickson. M&R employees contacted Texaco and 

determined the tank capacity to be 1,000 gallons. Obvious signs of 

potential environmental concern were not observed at the underground 

gasoline tank during the site tour. 

To further assess conditions associated with the two underground storage 

tanks, borings B-S, and B- 7 were instal·led to assess contamination from 

these tanks. Boring B-7 was converted to a monitoring well and monitoring 

well MW-SA was installed immediately adjacent to boring B-S. Appendix C 

contains field investigation procedures and boring logs. See Figure 4 for 

these boring locations. 

2.4.3 Sample Data Evaluation 

The soil and groundwater samples collected during the preliminary assessment 

were analyzed by Laucks. Laboratory certificates containing raw data sheets 

and laboratory QA/QC results are presented in Appendix D. Table 2 presents 

analytical results. 

Xylenes were detected in soil samples from B-S (34 ug/kg) and in water 

samples from MW-SA (2 ug/L) and MW-7 (2 ug/L) indicating the presence of 

low level volatile organic compounds at these locations. Qualitative 

GC/FID screens indicated the presence of solvent extractable compounds in 

soil from B-S (4,700 ug/kg). 

GP-000182 



J215903
Page 33

Chemical Data Conclusions

The xylenes detected in the composite soil sample from boring B5 and in the

groundwater samples collected from wells MW 5A and MW 7 are well below the

EPA Water Quality Criteria 400 ugL and the Maximum Concentration Limit

MCL of 440 ugL proposed by the EPA Based on the data available it does

not appear that xylenes detected at these two well locations present a

threat to human health or the environment

GCFID screen data collected from the vicinity of the underground diesel

tank at B5MW5A are slightly elevated above background values we normally

see at industries of this type ie 1000 to 2500 ugkg These data

indicate that soil and groundwater near the underground diesel tank contain

minor amounts of solvent extractable organic compounds

244 Underground Storage Tank Testing

The two known petroleum underground storage tanks were tested for

tightness by Petroleum Equipment Maintenance Company Pemaco under

subcontract to Hart Crowser using the PetroTite system to evaluate the

tanks potential for leaks The Petrotite system is capable of detecting

losses as small as 005 gallon per hour This detection limit is

recommended by the National Fire Protection Association NFPA NFPA

guidelines state that if detected losses exceed 005 gallon per hour a

leak is likely and corrective action is warranted

Both tanks use a

the supply lines

of supply vent

suction pump system to retrieve fuel from the tank through

to the dispensor nozzle

line testing since the

pressurizing lines assumes that in line

which may or may not be the case

Suction systems limit the amount

lines are often buried Back

check valves will hold pressure

The 1000 gallon gasaline tank vent was removed and plugged to the lower

elbow located just above the pipes entrance into the concrete

GP000183

J-2159-03 
Page 33 

Chemical Data Conclusions 

The xylenes detected in the composite soil sample from boring B-5 and in the 

groundwater samples collected from wells MW-SA and MW-7 are well below the 

EPA Water Quality Criteria (400 ug/L) and the Maximum Concentration Limit 

(MCL) of 440 ug/L proposed by the EPA. Based on the data available it does 

not appear that xylenes detected at these two well locations present a 

threat to human health or the environment. 

GC-FID screen data collected from the vicinity of the underground diesel 

tank at B-5/MW-SA are slightly elevated above background values we normally 

see at industries of this type (i.e., 1,000 to 2,500 ug/kg) . These data 

indicate that soil and groundwater near the underground diesel tank contain 

minor amounts of solvent extractable organic compounds. 

2.4.4 Underground Storage Tank Testing 

The two known petroleum underground storage tanks were tested for 

"tightness" by Petroleum Equipment Maintenance Company (Pemaco) under 

subcontract to Hart Crowser using the "Petro-Tite" system to evaluate the 

tanks potential for leaks. The Petro-tite system is capable of detecting 

losses as small as 0.05 gallon per hour. This detection limit is 

recommended by the National Fire Protection Association (NFPA). NFPA 

guidelines state that if detected losses exceed O. 05 gallon per hour, a 

leak is likely and corrective action is warranted. 

Both tanks use a suction pump system to retrieve fuel from the tank through 

the supply lines to the dispensor nozzle. Suction systems limit the amount 

of supply vent line testing since the lines are often buried. Back 

pressurizing lines assumes that in-line check valves will hold pressure 

which may or may not be the case. 

The 1000-gallon gasaline tank vent was removed and plugged to the lower 

elbow, located just above the pipes entrance into the concrete 
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ground surface slab The supply lines connected to the pump were left

intact during testing

The 2000 gallon diesel tank supply line running at a 45° angle from the

concrete surface slab above the tank to the pump dispensor was slightly

loose Initial connection of the tank testing gear indicated these

connections leaked After discussions with MR this piping was

disconnected and plugged at the 450 elbow The vent pipe was disconnected

and plugged near ground surface

Testing commenced on the tanks and the buried vent supplyline piping

Groundwater monitoring wells installed adjacent to both tanks during Phase

I were used to record groundwater levels during tank testing

Test results indicated that the diesel tank at the scale house area leaked

The gasoline tank at the kiln appeared to be sound A description of the

PetroTite test system and test results are included in Appendix F

245 Recommendations

The underground diesel tank located in the log scale house area should be

removed and contaminated soils should be excavated for proper disposal In

that only minor soil and groundwater contamination was detected in well

MW 5A an indication of either a minor or short term leak contamination

can probably be adequately mitigated by removing soils with visual stains

or obvious petroleum odors Representative verification samples should be

collected from the bottom of the excavation in case Daishowa requests to

have them analyzed to verify that adequate cleanup has been conducted

246 Followup Actions

Hart Crowser has been informed by MR that the underground diesel tank

located in the log scale house are has been removed along with an

unspecified amount of contaminated soil Disposal was apparently at the

Port Angeles Landfill Verification samples were not collected
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ground-surface slab. 

intact during testing. 

The supply lines connected to the pump were left 

The 2000- gallon diesel tank supply line running at a 45° angle from the 

concrete surface slab above the tank to the pump dispensor was slightly 
loose. Initial connection of the tank testing gear indicated these 
connections leaked. After discussions with M&R, this piping was 
disconnected, and plugged at the 45° elbow. The vent pipe was disconnected 
and plugged near ground surface. 

Testing commenced on the tanks and the buried vent supply/line piping. 
Groundwater monitoring wells installed adjacent to both tanks during Phase 
I were used to record groundwater levels during tank testing. 

Test results indicated that the diesel tank at the scale house area leaked. 
The gasoline tank at the kiln appeared to be sound. A description of the 
"Petro-Tite" test system, and test results are included in Appendix F. 

2.4.5 Recommendations 

The underground diesel tank located in the log scale house area should be 
removed and contaminated soils should be excavated for proper disposal. In 
that only minor soil and groundwater contamination was detected in well 
MW-SA, an indication of either a minor or short term leak, contamination 
can probably be adequately mitigated by removing soils with visual stains 
or obvious petroleum odors. Representative verification samples should be 
collected from the bottom of the excavation in case Daishowa requests to 
have them analyzed to verify that adequate cleanup has been conducted. 

2.4.6 Follow-up Actions 

Hart Crowser has been informed by H&R that the underground diesel tank 
located in the log scale house are has been removed along with an 
unspecified amount of contaminated soil. Disposal was apparently at the 
Port Angeles Landfill. Verification samples were not collected. 
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25 PESTICIDE SPRAY AREAS

251 Assessment Rationale

Lumber mills often have wood treating operations to control sap stain

discoloration prior to reaching the consumer Historically these types of

operations have used various formulations of chlorinated phenol pesticides

to produce desired results Due to increased restrictions placed on

chlorinated phenol use by the EPA less persistent substitutes have

recently appeared on the market such as NP 1

All pesticides are designed to kill unwanted organisms and as a result

they are all toxic to one degree or another and can present an

environmental concern Pesticide use areas are a prime target for

evaluation when conducting environmental assessments

In order to assess the potential for contamination from known and suspected

pesticide use area surface grab samples were taken at the new planer

mill Borings and groundwater monitoring wells were installed at three

locations on the MR site

o The new planer mill known use area B3MW3A

o The green chain known use area B8MW8 and

o The old planer mill currently a log sort yard suspected use area

B6AMW6A

The initial assessment detected elevated levels of PCP related

contamination in surface soil samples collected near the new planer

building and soil and groundwater samples collected in the vicinity of the

old planer mill The source of the contamination near the old planer mill

was not clear at that time Further communication with retired MR
personnel revealed that the old planer mill was the site of a Permatox

treatment operation until approximately 1971 or 1972 when the building was
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2.5 PESTICIDE SPRAY AREAS 

2.5.1 Assessment Rationale 

Lumber mills often have wood treating operations to control sap stain 

discoloration prior to reaching the consumer. Historically these types of 

operations have used various formulations of chlorinated phenol pesticides 

to produce desired results. Due to increased restrictions placed on 

chlorinated phenol use by the EPA, less persistent substitutes have 

recently appeared on the market, such as NP-1. 

All pesticides are designed to kill unwanted organisms and, as a result, 

they are all toxic to one degree or another and can present an 

environmental concern. Pesticide use areas are a prime target for 

evaluation when conducting environmental assessments. 

In order to assess the potential for contamination from known and suspected 

pesticide use area, surface grab samples were taken at the new planer 

mill. Borings and groundwater monitoring wells were installed at three 

locations on the M&R site: 

o The new planer mill (known use area) - B-3/MW-3A; 

o The green chain (known use area) - B-8/MW-8; and 

o The old planer mill, currently a log sort yard (suspected use area) -

·B-6A/MW-6A. 

The initial assessment detected elevated levels of PCP-related 

contamination in surface soil samples collected near the new planer 

building and soil and groundwater samples collected in the vicinity of the 

old planer mill. The source of the contamination near the old planer mill 

was not clear at that time. Further communication with retired M&R 

personnel revealed that the old planer mill was the site of a Permatox 

treatment operation until approximately 1971 or 1972 when the building was 
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severely damaged in a fire If PCP was burned in the fire dioxin could be

generated in addition to the potential burst drum spillage

Based on this information Hart Crowser was contracted to initiate a

fast tracked investigation to obtain information as to the approximate

vertical and horizontal extent of the contamination at both locations The

investigation was not intended to characterize the site rather it was

designed to obtain data on the general magnitude to the problem on a very

short time frame so that decisions could be made by MR and Daishowa with

respect to the sale of the property

Because the pesticide spray areas were of greatest concern during the site

assessments we have provided limited human healthenvironmental

assessments of NP 1 PCP and TCP More detailed assessments can further

the understanding of the impacts these pesticides may have on any property

transfers

2511 Limited Assessment of NP 1

We originally intended to sample and analyze for the active ingredients in

NP1 the current sap stain control chemical used at the new alder mill

In consultation with Laucks Laboratories Inc we were informed that

standard analytical methods were not readily available for the active

ingredients in NP 1 and that researching the methods would be time

consuming and costly In lieu of sampling and testing Hart Crowser agreed

to conduct a brief literature review into the potential environmental

hazards associated with NP 1

The current wood treatment operation at the new planer mill is conducted

using a 2001 mixture of waterNP1 Usually this waterNP1 mixture is

mixed with a wood toner called Millbrite 50 Brown 583 at a ratio of 75

parts waterNP1 to one part Millbrite The resultant mixture is then

sprayed onto each board as it comes out of the planer
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severely damaged in a fire. If PCP was burned in the fire, dioxin could be 

generated, in addition to the potential burst drum spillage. 

Based on this information, Hart Crowser was contracted to initiate a 

fast-tracked investigation to obtain information as to the approximate 

vertical and horizontal extent of the contamination at both locations. The 

investigation was not intended to characterize the site, rather it was 

designed to obtain data on the general magnitude to the problem on a very 

short time frame so that decisions could be made by M&R and Daishowa with 

respect to the sale of the property. 

Because the pesticide spray areas were of greatest concern during the site 

assessments, we have provided 

assessments of NP-1, PCP, and TCP. 

limited human health/environmental 

More detailed assessments can further 

the understanding of the impacts these pesticides may have on any property 

transfers. 

2.5.1.1 Limited Assessment of NP-1 

We originally intended to sample and analyze for the active ingredients in 

NP-1, the current sap stain control chemical used at the new alder mill. 

In consultation with Laucks Laboratories, Inc., we were informed that 

standard analytical methods were not readily available for the active 

ingredients in NP-1 and that researching the methods would be time 

consuming and costly. In lieu of sampling and testing, Hart Crowser agreed 

to conduct a brief literature review into the potential environmental 

hazards associated with NP-1. 

The current wood treatment operation at the new planer mill is conducted 

using a 200:1 mixture of water:NP-1. Usually this water/NP-1 mixture is 

mixed with a wood toner called Millbrite SO Brown 583 at a ratio of 75 

parts water/NP-1 to one part Millbrite. The resultant mixture is then 

sprayed onto each board as it comes out of the planer. 
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According to the Material Safety Data Sheet MSDS supplied to MR by the

manufacturer Koppers Company Inc NP 1 contains the following hazardous

ingredients

o Didecyl dimethyl ammonium chloride 65
o Iodopropanyl butyl carbamate 20

o Petroleum naphtha 5
o Ethanol 10

o Dimethyl sulfoxide 5

The MSDS for NP 1 states that the DOT hazard class is corrosive material

Health warnings include corrosive to eyes causes severe burns and it may

be fatal if inhaled ingested or absorbed through the skin The pure

undiluted product would be a designated hazardous waste due to ignitability

flash point 1040 F TCC if it were being disposed

Millbrite 50 contains the following hazardous ingredients according to the

manufacturer Chapman Chemical Company

o Amino2 meth 2 propano11 110
o Proprietary surfactant 110
o Proprietary dispersion pigments 220
o Alkanolamine 110

The MSDS states that Millbrite can cause severe irritation to the eyes may

cause skin irritation and causes gastrointestinal irritation upon

ingestion

Appendix G contains copies of the MSDS for NP 1 and Millbrite

Review of the chemical information supplied in the MSDS indicates that

Millbrite is relatively innocuous with respect to human health concerns and

it does not appear to be a major environmental threat especially in the

concentrations used in the working solution Accordingly we concentrated

our limited assessment efforts on NP 1
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According to the Material Safety Data Sheet (MSDS) supplied to M&R by the 
manufacturer (Koppers Company, Inc.) NP-1 contains the following hazardous 
ingredients: 

o Didecyl dimethyl ammonium chloride 

o Iodopropanyl butyl carbamate 

o Petroleum naphtha 

o Ethanol 

o Dimethyl sulfoxide 

65% 

20% 

5% 

10% 

5% 

The MSDS for NP-1 states that the DOT hazard class is "corrosive material". 
Health warnings include corrosive to eyes, causes severe burns, and it may 
be fatal if inhaled, ingested, or absorbed through the skin. The. pure 
undiluted product would be a designated hazardous waste due to ignitability 
(flash point - 104° F - TCC) if it were being disposed. 

Millbrite 50 contains the following hazardous ingredients according to the 
manufacturer (Chapman Chemical Company): 

o Amino-2 meth-2 propanol-1 

o Proprietary surfactant 

o Proprietary dispersion pigments 

o Alkanolamine 

1-10% 

1-10% 

2-20% 

1-10% 

The MSDS states that Millbrite can cause severe irritation to the eyes, may 

cause skin irritation, and causes gastrointestinal irritation upon 
ingestion. 

Appendix G contains copies of the MSDS for NP-1 and Millbrite. 

Review of the chemical information supplied in the MSDS indicates that 
Millbrite is relatively innocuous with respect to human health concerns and 
it does not appear to be a major environmental threat, especially in the 
concentrations used in the working solution. Accordingly, we concentrated 
our limited assessment efforts on NP-1. 
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The primary ingredient in NP 1 with respect to pesticide activity is the

carbamate compound Carbamates are relatively new substitutes for PCP in

the wood treatment area Carbamates are a class of aliphatic compounds

that have a triple carbon carbon bond Iodopropanyl butyl carbamate has

the following structure

ICCCH2OCONHBu

We conducted searches of three computer databases in an attempt to obtain

information on the carbamate of concern No information pertinent to our

limited assessment was available in any of the searches NIOSH and the EPA

Spill Table were reviewed for pertinent toxicity information without

success We contacted Koppers repeatedly and requested toxicity

information on their product Koppers was less than cooperative but they

informed us that the halflife of NP 1 is four days and that some mammalian

toxicity information on NP 1 was available and that they would send it to

us At this writing we have not received the information from Koppers

In summary we were unable to obtain information that would allow us to

conduct a conclusive limited assessment of NP1 An exhaustive search for

pertinent information concerning toxicity environmental fate and

transport mechanisms would probably produce some useful information This

level of effort was not possible due to time constraints However some

general statements can be made based on our experience

o NP 1 appears to be much less persistent than PCP based on the chemical

structure and reports from Koppers

o The carbamate is probably the most toxic ingredient in the product

o NP 1 is probably fairly mobile in the soil based on the probable water

solubility of the compound however information on the octanolwater

partition coefficient was not available
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The primary ingredient in NP-1 with respect to pesticide activity is the 

carbamate compound. Carbamates are relatively new substitutes for PCP in 

the wood treatment area. Carbamates are a class of aliphatic compounds 

that have a triple carbon-carbon bond. Iodopropanyl butyl carbamate has 

the following structure: 

I-C-C-CH20-CO-NH-Bu 

Ye conducted searches of three computer databases in an attempt to obtain 

information on the carbamate of concern. No information pertinent to our 

limited assessment was available in any of the searches. NIOSH and the EPA 

Spill Table were reviewed for pertinent toxicity information without 

success. Ye contacted Koppers repeatedly and requested toxicity 

information on their product. Koppers was less than cooperative, but they 

informed us that the half-life of NP-1 is four days and that some mammalian 

toxicity information on NP-1 was available and that they would send it to 

us. At this writing we have not received the information !rom Koppers. 
p 

In summary, we were unable to obtain information that would allow us to 

conduct a conclusive limited assessment of NP-1. An exhaustive search for 

pertinent information concerning toxicity, environmental fate, and 

transport mechanisms would probably produce some useful information. This 

level of effort was not possible due to time constraints. However, some 

general statements can be made based on our experience: 

o NP-1 appears to be much less persistent than PCP based on the chemical 

structure and reports from Koppers; 

o The carbamate is probably the most toxic ingredient in the product; 

o NP-1 is probably fairly mobile in the soil based on the probable water 

solubility of the compound; however, information on the octanol/water 

partition coefficient was not available. 
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With available information Hart Crowser designated the NP1Millbrite

working solution in accordance with the State Dangerous Waste designation

procedures per WAG 1733030703a The only designation procedure that

was of real concern was the toxicity procedure per WAG 1733030845
Hart Crowser calculated the toxicity of the NP1Millbrite working solution

and arrived at an Equivalent Concentration EC of 00003458 percent

Based on the Toxic Dangerous Waste Mixtures Graph WAG 1733039906 the

wood treatment working solution is not a toxic dangerous waste and thus

it does not appear to be a state dangerous waste Testing against the

Dangerous Waste Criteria is not necessary unless Ecology specifically

requires it per WAC 1733030704 Appendix H presents the calculations

and assumptions used in determining the toxicity calculations

2512 Limited Assessments of PCP and TCP

MR used Permatox 180 for a number of years to control sap stain on lumber

prior to changing to NP 1 approximately three years ago Permatox 180 is

a mixture of sodium pentachlorophenate and sodium tetrachlorophenate and is

manufactured by Chapman Chemical Company Unlike the phenol forms these

sodium salts have the advantage of being water soluble at high pH ranges

alleviating the need to use a solvent carrier which is the normal method of

applying pentachlorophenol

During the initial preliminary assessment soil samples from three areas

were analyzed for both the phenol and phenate forms because of

uncertainties in which forms might be present This required two different

extraction methods on each soil sample

Extraction methods for the groundwater samples converted the sodium salts

if present to the phenol forms Thus analysis for sodium salts on

groundwater samples was not necessary

Biodegradation of PCP normally proceeds with the removal of chlorine atom

from the phenol ring It is not uncommon to find tetra di and

chlorophenol in decreasing concentrations at sites with historic PCP
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Yith available information, Hart Crowser designated the NP-1/Millbrite 

working solution in accordance with the State Dangerous Waste designation 

procedures per WAC 173-303-070(3)(a). The only designation procedure that 

was of real concern was the toxicity procedure per YAC 173-303-084(5). 

Hart Crowser calculated the toxicity of the NP-1/Millbrite working solution 

and arrived at an Equivalent Concentration (EC) of O. 0003458 percent. 

Based on the Toxic Dangerous Yaste Mixtures Graph (YAC 173-303-9906) the 

wood treatment working solution is not a toxic dangerous waste and, thus, 

it does not appear to be a state dangerous waste. Testing against the 

Dangerous Yaste Criteria is not necessary unless Ecology specifically 

requires it per WAC 173-303-070(4). Appendix H presents the calculations 

and assumptions used in determining the toxicity calculations. 

2.5.1.2 Limited Assessments of PCP and TCP 

M&R used Permatox 180 for a number of years to control sap stain on lumber 

prior to changing to NP-1, approximately three years ago. Permatox 180 is 

a mixture of sodium pentachlorophenate and sodium tetrachlorophenate and is 

manufactured by Chapman Chemical Company. Unlike the phenol forms, these 

sodium salts have the advantage of being water soluble at high pH ranges 

alleviating the need to use a solvent carrier which is the normal method of 

applying pentachlorophenol. 

During the initial preliminary assessment soil samples from three areas 

were analyzed for both the phenol and phenate forms because of 

uncertainties in which forms might be present. This required two different 

extraction methods on each soil sample. 

Extraction methods for the groundwater samples converted the sodium salts, 

if present, to the phenol forms. Thus, analysis for sodium salts on 

groundwater samples was not necessary. 

Biodegradation of PCP normally proceeds with the removal of chlorine atom 

from the phenol ring. It is not uncommon to find tetra-, di-, and 

chlorophenol in decreasing concentrations at sites with historic PCP 
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releases Chromatograms from the mobile laboratory used during the focused

investigation gave indications that these biodegradation products may be

present in low concentrations in soils analyzed near the old planer

building However this was not verified due to time constraints

In general the more chlorine atoms attached to the phenol ring the more

toxic the compound Highly chlorinated compounds are normally more

persistent in the environment than compounds with fewer chlorine atoms

The marine chronic criteria for PCP is more restrictive than published

marine criteria for the other chlorophenols Thus PCP was selected as a

relative datum for the purposes of this investigation

252 Preliminary PCP Reconnaissance and Sample Data Evaluation

Locations where pesticides have been used on site are as follow

o The green chain area was an open sided building located on the east end

of the sawmill and was surrounded by asphalt and pallets of lumber Jim

Hendrickson informed us that the green chain was the former location of

a PCP treatment operation for rough cut lumber PCP treatment at the

green chain ceased in 1974 according to Dick Stroble The operation

consisted of a spray booth and for a short period of time a dip tank

PCP treatment operation A metal storage tank used during the former

PCP operation appeared to be empty and was observed sitting in a wooden

cradle on the asphalt at the west end of the green chain line No

visible signs of leakage or damage to the PCP storage tank was

observed The former treatment line had been removed from the green

chain area with the exception of the storage tank

o The old planer area is presently used as a log sort yard Current MR
employees were not aware of any wood treatment operations at the old

planer mill

o The new planer building is located east of the boilerdry kiln MR
employees stated that the kiln dried lumber used to be treated with PCP
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releases. Chromatograms from the mobile laboratory used during the focused 

investigation gave indications that these biodegradation products may be 

present in low concentrations in soils analyzed near the old planer 

building. However, this was not verified due to time constraints. 

In general, the more chlorine atoms attached to the phenol ring the more 

toxic the compound. Highly chlorinated compounds are normally more 

persistent in the environment than compounds with fewer chlorine atoms. 

The marine chronic criteria for PCP is more restrictive than published 

marine criteria for the other chlorophenols. Thus, PCP was selected as a 

relative datum for the purposes of this investigation. 

2.5.2 Preliminary PCP Reconnaissance and Sample Data Evaluation 

Locations where pesticides have been used on-site are as follow: 

o The green chain area was an open-sided building located on the east end 

of the sawmill and was surrounded by asphalt and pallets of lumber. Jim 

Hendrickson informed us that the green chain was the former location of 

a PCP treatment operation for rough cut lumber. PCP treatment at the 

green chain ceased in 1974 according to Dick Stroble. The operation 

consisted of a spray booth and, for a short period of time, a dip tank 

PCP treatment operation. A metal storage tank used during the former 

PCP operation appeared to be empty and was observed sitting in a wooden 

cradle on the asphalt at the west end of the green chain line. No 

visible signs of leakage or damage to the PCP storage tank was 

observed. The former treatment line had been removed from the green 

chain area, with the exception of the storage tank. 

o The old planer area is presently used as a log sort yard. Current M&R. 

employees were not aware of any wood treatment operations at the old 

planer mill. 

o The new planer building is located east of the boiler/dry kiln. M&R. 

employees stated that the kiln-dried lumber used to be treated with PCP 
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ie Permatox 180

PCP According to

control chemical is

Approximately

the employees

presently used

three years ago they stopped using

NP 1 a carbamate based sapstain

A product called Millbrite 50 is

often added to the NP 1 as a wood toner The employees explained that

all planed lumber is normally treated with NP 1 andor Millbrite

During the preliminary investigation surface samples were taken and three

boringswells ie B3MW3A B8MW8 and B6AMW6A were placed in

the vicinity of three areas of suspected or known PCP use Figure 4
PCP related contamination was detected in surface soil samples west of the

new planer building discussed in subsection 22 and in soil and

groundwater samples obtained from boring B 6A and well MW 6A respectively

see Table 2 A composite soil sample from B 6A showed levels of PCP and

TCP of 11000 ugkg and 3600 ugkg respectively PCP and TCP

concentrations in groundwater were 5700 ugL and 7400 ugL
respectively This turn of events initiated a focused investigation at

both planer mill locations old and new to establish a rough outline of

the contaminant plumes both horizontally and vertically

Field methods boring logs procedures and rationale for the preliminary

and focused investigations are provided in Appendices C and I

253 Focused PCP Exploration

2531 Sample Data Evaluation

Field work during the third phase provided a focused exploration of apparent

PCP related contamination at two locations An on site mobile laboratory

operated by Farr Friedman Bruya Inc FFB of Seattle Washington was

utilized to analyze for PCP and TCP Discrete soil samples from 11 surface

soil locations SS1 through SS 11 and at 15 foot intervals from 7 borings

located near the site of the old planer mill 815 through 819 821 and

822 were collected and analyzed for PCP and TCP Figure 10 Water from

monitoring wells associated with these borings was also analyzed for these

compounds Marine water and sediment samples were obtained at four
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(i.e., Permatox 180). Approximately three years ago they stopped using 

PCP. According to the employees, NP-1, a carbamate based, sapstain 

control chemical is presently used. A product called Millbrite 50 is 

often added to the NP-1 as a wood toner. The employees explained that 

all planed lumber is normally treated with NP-1 and/or Millbrite. 

During the preliminary investigation surface samples were taken and three 

borings/wells (i.e., B-3/MW-3A, B-8/MW-8, and B-6A/MW-6A) were placed in 

the vicinity of three areas of suspected or known PCP use (Figure 4). 

PCP-related contamination was detected in surface soil samples west of the 

new planer building (discussed in subsection 2.2) and in soil and 

groundwater samples obtained from boring B-6A and well MW-6A, respectively 

(see Table 2). A composite soil sample from B-6A showed levels of PCP and 

TCP of 11,000 ug/kg and 3,600 ug/kg, respectively. PCP and TCP 

concentrations in groundwater were 5,700 ug/L and 7,400 ug/L, 

respectively. This turn of events initiated a focused investigation at 

both planer mill locations (old and new) to establish a rough outline of 

the contaminant plumes, both horizontally and vertically. 

Field methods, boring logs, procedures, and rationale for the preliminary 

and focused investigations are provided in Appendices C and I. 

2.5.3 Focused PCP Exploration 

2.5.3.1 Sample Data Evaluation 

Field work during the third phase provided a focused exploration of apparent 

PCP-related contamination at two locations. An on-site mobile laboratory 

operated by Farr Friedman & Bruya, Inc. (FFB), of Seattle, Yashington was 

utilized to analyze for PCP and TCP. Discrete soil samples from 11 surface 

soil locations (SS-1 through SS-11) and at 1.5 foot intervals from 7 borings 

located near the site of the old planer mill (B-15 through B-19, B-21 and 

B-22) were collected and analyzed for PCP and TCP (Figure 10). Water from 

monitoring wells associated with these borings was also analyzed for these 

compounds. Marine water and sediment samples were obtained at four 
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locations just offshore from the site and one background location and

analyzed for PCP and TCP as well Figure 4 presents these sampling

locations

Table 4 presents a summary of the data from the focused investigation

The highest concentration of PCP 34 mgkg was found in soil from MW 16 at

a depth of 10 to 115 feet Concentrations in the upper 10 feet at this

location ranged from 048 mgkg to 30 mgkg Below 12 feet concentrations

ranged from 63 mgkg to 16 mgkg at a depth of 20 feet Duplicate

samples run a few days later confirmed these findings The only other

significant PCP findings with depth were found at 12 to 145 feet in soil

from a boring at MW 17 68 mgkg PCP concentrations at all other depths

in soil from this boring ranged from 033 mgkg to < 005 mgkg Lower PCP

concentrations 005 to 062 mgkg were detected in soil at all depths at

MW 18 with the highest concentration once again observed at the 125 to 14

foot interval PCP was also detected in soil at low concentrations 018
to 025 mgkg at all depths at MW 15 Little or no PCP was found in soil

from MW 21 or MW 22 PCP may be found with depth at MW 6A A composited

soil sample analyzed from the preliminary investigation work resulted in a

PCP concentration of 11 mgkg but lack of depth specific results make it

difficult to define concentrations with depth at this location TCP

concentrations generally followed the same trends as PCP but was detected

at lower concentrations ranging from < 005mgkg to 45 mgkg

PCP concentrations in surface soil samples collected in this same general

area ranged from < 005 mgkg to 067 mgkg The highest

occured at locations SS 1 and SS 4 TCP was detected

concentrations

in only

locations at concentrations ranging from a 09 mgkg to 062 mgkg

four

The highest concentration of PCP in groundwater 57 mgL was obtained

from MW 6A during the initial sampling Table 2 This sample was analyzed

at Laucks Testing Laboratories Somewhat lower concentrations of 01 mgL
sampled 6888 and 009 mgL sampled 61288 were obtained by from

MW 6A by FFB Inc during focused investigation work PCP was detected in
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locations just offshore from the site, and one background location, and 

analyzed for PCP and TCP as well. Figure 4 presents these sampling 

locations. 

Table 4 presents a summary of the data from the focused investigation. 

The highest concentration of PCP (34 mg/kg) was found in soil from MW-16 at 

a depth of 10 to 11. 5 feet. Concentrations in the upper 10 feet at this 

location ranged from 0.48 mg/kg to 3.0 mg/kg. Below 12 feet concentrations 

ranged from 6. 3 mg/kg to 1. 6 mg/kg at a depth of 20 feet. Duplicate 

samples run a few days later confirmed these findings. The only other 

significant PCP findings with depth were found at 12 to 14.5 feet in soil 

from a boring at MW-17 (6.8 mg/kg). PCP concentrations at all other depths 

in soil from this boring ranged from 0.33 mg/kg to< 0.05 mg/kg. Lower PCP 

concentrations (0.05 to 0.62 mg/kg) were detected in soil at all depths at 

MW-18 with the highest concentration once again observed at the 12.5 to 14 

foot interval. PCP was also detected in soil at low concentrations (0.18 

to 0.25 mg/kg) at all depths at MW-15. Little or no PCP was found in soil 

from MW-21 or MW-22. PCP may be found with depth at MW-6A. A composited 

soil sample analyzed from the preliminary investigation work resulted in a 

PCP concentration of 11 mg/kg but lack of depth-specific results make it 

difficult to define concentrations with depth at this location. TCP 

concentrations generally followed the same trends as PCP but was detected 

at lower concentrations, ranging from< O.OSmg/kg to 4.5 mg/kg. 

PCP concentrations in surface soil samples collected in this same general 

area ranged from < 0. 05 mg/kg to O. 67 mg/kg. The highest concentrations 

occured at locations SS-1 and SS-4. TCP was detected in only four 

locations at concentrations ranging from a .09 mg/kg to 0.62 mg/kg. 

The highest concentration of PCP in groundwater, 5. 7 mg/L, was obtained 

from MW-6A during the initial sampling (Table 2). This sample was analyzed 

at Laucks Testing Laboratories. Somewhat lower concentrations of 0.1 mg/L 

(sampled 6/8/88) and 0.09 mg/L (sampled 6/12/88) were obtained by from 

MW-6A by FFB, Inc., during focused investigation work. PCP was detected in 
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groundwater from two other wells MW 16A 059 mgL and MW 22 001
mgL No PCP was found in groundwater samples from any other monitoring

wells in this area TCP was detected at detection limits 001 mgL at

MW 6A only

A possible explanation for the variability noted in PCP concentration at

well MW 6A is that the PCP detected may be associated with suspended solids

in the sample We know that PCP is more likely to be associated with soil

and organic particles than to remain soluble in water

The wells were installed developed to the extent possible to remove the

majority of the finegrained material in the sand pack and then purged and

sampled Normally we would attempt to develop the wells to a point where

little or no suspended solid remained in the sand pack However in

finegrained materials and under time constrains this

possible

contained

The field sampling team noted that the

a significant amount of

phase of the investigation at MR
suspended sediment

is not always

groundwater samples

during the focused

In reviewing the groundwater data from well MW 6A we noted that the PCP

concentration decreased by about one order of magnitude each time the well

was purged and sampled Purging of the wells prior to each sample would

provide further development of the wells and would reduce the amount of

solids in each subsequent sample If the PCP detected in the groundwater

samples were associated with suspended solid and if the solid fraction was

being reduced with each subsequent sample one would expect to see a

decrease in the PCP concentration with each successive sample

Current information does not allow us to substantiate this theory In

order to obtain the information needed to do this split samples would need

to be obtained for analysis and one of the splits would need to be

centrifuged to remove suspended solids before extraction

Marine sediment samples taken at location OSS1 and OSS2 Figure 4 were

found to contain PCP at concentrations of 03 mgkg and 008 mgkg
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groundwater from two other wells, MW'-16A (0.59 mg/L) and MW'-22 (0.01 

mg/L) . No PCP was found in groundwater samples from any other monitoring 

wells in this area. TCP was detected at detection limits (0. 01 mg/L) at 

MW'-6A only. 

A possible explanation for the variability noted in PCP concentration at 

well MW'-6A is that the PCP detected may be associated with suspended solids 

in the sample. We know that PCP is more likely to be associated with soil 

and organic particles than to remain soluble in water. 

The wells were installed, developed to the extent possible to remove the 

majority of the fine-grained material in the sand pack, and then purged and 

sampled. Normally we would attempt to develop the wells to a point where 

little or no suspended solid remained in the sand pack. However, in 

fine-grained materials and under time constrains this is not always 

possible. The field sampling team noted that the groundwater samples 

contained a significant amount of suspended sediment during the focused 

phase of the investigation at M&R. 

In reviewing the groundwater data from well MW-6A we noted that the PCP 

concentration decreased by about one order of magnitude each time the well 

was purged and sampled. Purging of the wells prior to each sample would 

provide further development of the wells and would reduce the amount of 

solids in each subsequent sample. If the PCP detected in the groundwater 

samples were associated with suspended solid, and if the solid fraction was 

being reduced with each subsequent sample, one would expect to see a 

decrease in the PCP concentration with each successive sample. 

Current information does not allow us to substantiate this theory. In 

order to obtain the information needed to do this, split samples would need 

to be obtained for analysis and one of the splits would need to be 

centrifuged to remove suspended solids before extraction. 

Marine sediment samples taken at location OSS-1 and OSS-2 (Figure 4) were 

found to contain PCP at concentrations of 0.3 mg/kg and 0.08 mg/kg 
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respectively TCP was detected in only one sediment sample OSS1 at a

concentration of 009 mgkg Neither PCP nor TCP were detected in any

marine water samples

Both marine sediment samples were subjected to duplicate analysis on the

day after they were collected Duplicate results were less than 005 mgkg
for both PCP and TCP in OSS1 with 008 mgkg PCP and less than 005 mgkg
TCP in OSS2 Data from marine sediment sample OSS1 are questionable

based on the inconsistant duplicate results

Marine sediment station OSS1 and OSS2 were resampled due to the apparent

detection of PCP related contamination OSS5 collected at the

approximate location of OSS1 and OSS6 collected at the approximate

location of OSS2 did not contain detectable levels of PCP or TCP

The presence of PCP related contamination in marine sediments adjacent to

the old planer mill is questionable based on inconsistent data In

addition these two marine stations are not in the vicinity of where one

would expect to find contamination based on the plume location

A second potentially contaminated PCP site located near the new planer mill

was also investigated Previous testing indicated a high concentration of

PCP and TCP in surface soils at this location SS 2 270 mgkg PCP and 40

mgkg TCP Table 1 Sodium salts of PCP and TCP were also identified at

17 mgkg and 4 mgkg respectively One additional soil boring MW 20 was

installed at this location and discrete soil samples from this boring were

analyzed on site for PCP and TCP as was water from the corresponding

monitoring well Surface soil samples from 6 locations at this site were

obtained by hand auger to a depth of approximately 2 to 3 feet and also

analyzed for PCP and TCP

No PCP or TCP was detected in soil or groundwater obtained from MW 20 PCP

was found in soils at only one location HA 1 which was the location

nearest to prior site SS 2 The concentration decreased from 025 mgkg at
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respectively. TCP was detected in only one sediment sample, OSS-1, at a 

concentration of O .09 mg/kg. Neither PCP nor TCP were detected in any 

marine water samples. 

Both marine sediment samples were subjected to duplicate analysis on the 

day after they were collected. Duplicate results were less than 0.05 mg/kg 

for both PCP and TCP in OSS-1 with 0.08 mg/kg PCP and less than 0.05 mg/kg 

TCP in OSS-2. Data from marine sediment sample OSS-1 are questionable 

based on the inconsistant duplicate results. 

Marine sediment station OSS-1 and OSS-2 were resampled due to the apparent 

detection of PCP-related contamination. OSS-5, collected at the 

approximate location of OSS-1, and OSS-6, collected at the approximate 

location of OSS-2, did not contain detectable levels of PCP or TCP. 

The presence of PCP-related contamination in marine sediments adjacent to 

the old planer mill is questionable based on inconsistent data. In 

addition, these two marine stations are not in the vicinity of where one 

would expect to find contamination based on the plume location. 

A second potentially contaminated PCP site, located near the new planer mill 

was also investigated. Previous testing indicated a high concentration of 

PCP and TCP in surface soils at this location (SS-2; 270 mg/kg PCP and 40 

mg/kg TCP {Table l}). Sodium salts of PCP and TCP were also identified at 

17 mg/kg and 4 mg/kg, respectively. One additional soil boring (MW-20) was 

installed at this location and discrete soil samples from this boring were 

analyzed on-site for PCP and TCP, as was water from the corresponding 

monitoring well. Surface soil samples from 6 locations at this site were 

obtained by hand auger to a depth of approximately 2 to 3 feet and also 

analyzed for PCP and TCP. 

No PCP or TCP was detected in soil or groundwater obtained from MW-20. PCP 

was found in soils at only one location, HA-1, which was the location 

nearest to prior site SS-2. The concentration decreased from 0.25 mg/kg at 
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the surface to 006 mgkg at a depth of 25 feet TCP was detected in the

surface interval only at 06 mgkg See Table 4 for analytical results

Based on these data significant amounts of PCP and TCP appear to be

isolated to a small soil area that is located between the new planer

building and the adjacent asphalt road Based on the available information

the contamination appears to be surficial and does not appear to be

migrating in the groundwater

2532 Focused PCP Exploration Hydrogeologic Evaluation

Soil Stratigraphy

There are a variety of soil materials underlying the surface between the

old planer mill and the harbor Soils disclosed in auger borings advanced

for this investigation are shown on the generalized subsurface cross

sections C D and E on Figures 11 12 and 13 respectively These cross

sections represent our interpretation of subsurface conditions in the area

based on limited site specific and regional information Actual soil

conditions may vary from those depicted

The area around the old planer building site has been used in the past for

log storage Significant amounts of wood bark and log yard debris are

present in the near surface soils Borings disclosed 0 to 5 feet of fill

material composed of damp to wet black to gray brown trace to very silty

slightly gravelly to gravelly fine sand Explorations conducted with MRs
loader disclosed areas adjacent to MW 6A containing brick asphalt and

concrete rubble miscellaneous scrap metal and charcoal fragments burned

timbers

This fill is generally underlain by a gray fine sand containing occasional

silt and gravel zones to a depth of approximately 15 feet below ground

surface and interpreted to be fill materials
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the surface to 0.06 mg/kg at a depth of 2.5 feet. TCP was detected in the 

surface interval only, at 0.6 mg/kg. See Table 4 for analytical results. 

Based on these data significant amounts of PCP and TCP appear to be 

isolated to a small soil area that is located between the new planer 

building and the adjacent asphalt road. Based on the available information 

the contamination appears to be surficial and does not appear to be 

migrating in the groundwater. 

2.5.3.2 Focused PCP Exploration - Hydrogeologic Evaluation 

Soil Stratigraphy 

There are a variety of soil materials underlying the surface between the 

old planer mill and the harbor. Soils disclosed in auger borings advanced 

for this investigation are shown on the generalized subsurface cross 

sections C, D, and E, on Figures 11, 12, and 13, respectively. These cross 

sections represent our interpretation of subsurface conditions in the area 

based on limited site-specific and regional information. 

conditions may vary from those depicted. 

Actual soil 

The area around the old planer building site has been used in the past for 

log storage. Significant amounts of wood, bark, and log yard debris are 

present in the near-surface soils. Borings disclosed Oto 5 feet of fill 

material composed of damp to wet, black to gray-brown trace to very silty, 

slightly gravelly to gravelly, fine sand. Explorations conducted with M&R's 

loader, disclosed areas adjacent to MW-6A containing brick asphalt, and 

concrete rubble, miscellaneous scrap metal, and charcoal fragments (burned 

timbers?). 

This fill is generally underlain by a gray fine sand containing occasional 

silt and gravel zones to a depth of approximately 15 feet below ground 

surface and interpreted to be fill materials. 
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Underlying the fine sand is an approximately 2 to 5 foot thick zone of

gray slight silty to silty fine sand with shell fragments encountered in

borings B16 B21 and B22 also interpreted to be fill materials Below

the silty fine sand unit is a gray fine sand with shell fragments

interpreted to be natural soils There appears to be some lateral

variability in the described units which locally may grade silty or

gravelly and contain wood debris

Section C shows that significant amounts of wood were encountered in

borings placed near the shoreline along with varying amounts of angular

riprap probably placed as roadway ballast or behind the timber seawall

The shoreline in this area may have undergone several buildout phases

with successive seawalls placed and backfilled with rocks and wood

Borings B17 and B18 disclosed an approximate 25 foot thick sequence of

wood back timber sawdust and varying amounts of sand

In summary there is 5 to 15 feet of miscellaneous fill material immediately

below the site surface Fine sands with interbeds of other materials

underlie the fill material The upper 20 feet of these fine sands grade

laterally to riprap and wood toward the harbor MW 21 intersected a

significant pocket of gravelly sand to sandy gravel below the fill

The hydraulic conductivity of the soils underlying the PCP site is

heterogeneous and anisotrophic Zones of coarser sediments with high

permeability will behave as aquifers and zones of finer sediments with

relatively low permeability will behave as aquitards However without

additional groundwater and hydraulic conductivity data it is not possible

to define the configuration of aquifers and aquitards in this hydraulic

system In particular without further testing it is not possible to

determine if the finegrained material which occurs approximately 25 feet

below surface is an effective impermeable flow boundary
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Underlying the fine sand is an approximately 2- to 5-foot-thick zone of 

gray, slight silty to silty, fine sand with shell fragments encountered in 

borings B-16, B-21, and B-22, also interpreted to be fill materials. Below 

the · silty, fine sand unit is a gray, fine sand with shell fragments, 

interpreted to be natural soils. There appears to be some lateral 

variability in the described units, which locally may grade silty or 

gravelly and contain wood debris. 

Section C shows that significant amounts of wood were encountered in 

borings placed near the shoreline, along with varying amounts of angular 

riprap probably placed as roadway ballast or behind the timber seawall. 

The shoreline in this area may have undergone several "build-out" phases 

with successive seawalls placed and backfilled with rocks and wood. 

Borings B-17 and B-18 disclosed an approximate 25-foot-thick sequence of 

wood, back, timber, sawdust, and varying amounts of sand. 

In summary, there is 5 to 15 feet of miscellaneous fill material immediately 

below the site surface. Fine sands with interbeds of other materials 

underlie the fill material. The upper 20 feet of these fine sands grade 

laterally to riprap and wood toward the harbor. MW-21 intersected a 

significant pocket of gravelly sand to sandy gravel below the fill. 

The hydraulic conductivity of the soils underlying the PCP site is 

heterogeneous and anisotrophic. Zones of coarser sediments with high 

permeability will behave as aquifers and zones of finer sediments with 

relatively low permeability will behave as aquitards. However, without 

additional groundwater and hydraulic conductivity data, it is not possible 

to define the configuration of aquifers and aqui tards in this hydraulic 

system. In particular, without further testing, it is not possible to 

determine if the fine-grained material which occurs approximately 25 feet 

below surface is an effective impermeable flow boundary. 
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Groundwater Flow

The overall geomorphology of the site and surrounding area indicates that

fresh groundwater will flow generally north toward the harbor under the PCP

site Deviation from the general flow direction will occur when groundwater

intersects and travels along high permeability zones We would need at

least three deep groundwater monitoring wells to determine if a vertical

gradient exists at the site

As is common at marine freshwater interfaces marine water invades and

mixes with the fresh groundwater beneath the site Saline water was found

approximately 15 feet below surface in monitoring wells MW 18 and MW 19

Estimated Contamination Boundary at Old Planer Mill

Pentachlorophenol is the primary contaminant

associated contaminants generally follow the same

the soils and groundwater discussion we

pentachlorophenol

Soil with pentachlorophenol concentrations above

and SS 3 in the vicinity of the old planer mill

area where pentachlorophenol and associated chemi

and entered the subsurface soil environment

of concern and other

pattern therefore for

will refer only to

79 mgkg occurs at SS 1
This is most likely the

cals crossed the surface

Pentachlorophenol then

migrated as an aqueous phase with the groundwater through the soil matrix

Some pentachlorophenol left the aqueous phase and remained in the soil

Pentachlorophenol and associated chemicals are easily adsorbed by wood

which occurs as disseminated material in soils and in large pockets

throughout the site

The estimated areal extent of soils with pentachlorophenol occurring above

79 mgkg is outlined on Figure 10 Note that this is a conservative

estimate the true areal extent of soil with pentachlorophenol greater than

79 mgkg may be smaller
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Groundwater Flow 

The overall geomorphology of the site and surrounding area indicates that 

fresh groundwater will flow generally north toward the harbor under the PCP 

site. Deviation from the general flow direction will occur when groundwater 

intersects and travels along high permeability zones. We would need at 

least three deep groundwater monitoring wells to determine if a vertical 

gradient exists at the site. 

As is common at marine -freshwater interfaces, marine water invades and 

mixes with the fresh groundwater beneath the site. Saline water was found 

approximately 15 feet below surface in monitoring wells MW'-18 and MW'-19. 

Estimated Contamination Boundary at Old Planer Mill 

Pentachlorophenol is the primary contaminant of concern and other 

associated contaminants generally follow the same pattern; therefore, for 

the soils and groundwater discussion, we will refer only to 

pentachlorophenol. 

Soil with pentachlorophenol concentrations above . 79 mg/kg occurs at SS-1 

and SS-3 in the vicinity of the old planer mill. This is most likely the 

area where pentachlorophenol and associated chemicals crossed the surface 

and entered the subsurface soil environment. Pentachlorophenol then 

migrated as an aqueous phase with the groundwater through the soil matrix. 

Some pentachlorophenol left the aqueous phase and remained in the soil. 

Pentachlorophenol and associated chemicals are easily adsorbed by wood, 

which occurs as disseminated material in soils and in large pockets 

throughout the site. 

The estimated areal extent of soils with pentachlorophenol occurring above 

. 79 mg/kg is outlined on Figure 10. Note that this is a conservative 

estimate; the true areal extent of soil with pentachlorophenol greater than 

.79 mg/kg may be smaller. 
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Vertical extent of the soil contamination is at least to 25 feet as shown

on Figures 11 12 and 13 Note that soil in 316 contained 16 mgkg at

its base We therefore do not know the maximum vertical extent of soil

contamination

The highest values of pentachlorophenol were found in 36 and 316 These

locations are directly downgradient of the suspected surface source The

maximum value of pentachlorophenol was found in a wood zone in 316 between

10 and 15 feet below surface Excess PCP is probably adsorbed to the wood

in this zone

Soils containing less pentachlorophenol were sampled in 315 318 and

MW 21 These probably represent the lateral boundaries of the contaminated

zone

Soils sampled in B17 contained lower levels of pentachlorophenol than

upgradient borings Possibly the marine waters flushing the soil near the

harbor reduce the concentration of pentachlorophenol in B17 and even in

318 and B15 High wood content at these locations may be acting as a

sponge to bind PCP and slow its migration

2533 Dioxin Evaluation

Dioxin analyses were performed on 4 soil samples and one water sample by

Triangle Labs North Carolina Results were reported for total dioxin and

total furan for the tetra through octahomologues Sampling locations are

shown on Figures 14 and 15 Sampling procedures are outlined in Appendix

C Laboratory certificates containing raw data sheets and laboratory QAQC

results are presented in Appendix D Results were also presented for 6

dioxin isomers with 2378 chlorine substitutions and 10 furan isomers

with 2378 chlorine substitutions Detection limits in soils ranged from

003 to 07 ugkg and from 022 to 09 ngL in water

Low concentrations of the 2378 isomer of dioxin were detected in soil

from the upper foot of MW 16 03 ugkg and from the 10 to 115 foot

GP000198

J-2159-03 
Page 48 

Vertical extent of the soil contamination is at least to 25 feet as shown 

on Figures 11, 12, and 13. Note that soil in B-16 contained 1.6 mg/kg at 

its base. 'We therefore do not know the maximum vertical extent of soil 

contamination. 

The highest values of pentachlorophenol were found in B-6 and B-16. These 

locations are directly downgradient of the suspected surface source. The 

maximum value of pentachlorophenol was found in a wood zone in B-16 between 

10 and 15 feet below surface. Excess PCP is probably adsorbed to the wood 

in this zone. 

Soils containing less pentachlorophenol were sampled in B-15, B-18, and 

M'W-21. These probably represent the lateral boundaries of the contaminated 

zone. 

Soils sampled in B-17 contained lower levels of pentachlorophenol than 

upgradient borings. Possibly the marine waters flushing the soil near the 

harbor reduce the concentration of pentachlorophenol in B-17 and even in 

B-18 and B-15. High wood content at these locations may be acting as a 

sponge to bind PCP and slow its migration. 

2.5.3.3 Dioxin Evaluation 

Dioxin analyses were performed on 4 soil samples and one water sample by 

Triangle Labs, North Carolina. Results were reported for total dioxin and 

total furan for the tetra through octa-homologues. Sampling locations are 

shown on Figures 14 and 15 . Sampling procedures are outlined in Appendix 

C. Laboratory certificates containing raw data sheets and laboratory QA/QC 

results are presented in Appendix D. Results were also presented for 6 

dioxin isomers with 2, 3, 7, 8 chlorine substitutions and 10 furan isomers 

with 2,3,7,8 chlorine substitutions. Detection limits in soils ranged from 

.003 to .07 ug/kg and from .022 to 0.9 ng/L in water. 

Low concentrations of the 2, 3, 7, 8 isomer of dioxin were detected in soil 

from the upper foot of MW'-16 (. 03 ug/kg) and from the 10 to 11. 5 foot 
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interval at the same location 273 ugkg Only low concentrations of

hepta and octa isomers were detected at this location Soil from the upper

15 foot interval from MW 15 contained no 2378 TCDD but higher

concentrations of the hepta and hexa chlorinated isomers of both dioxin

and furan were detected The concentrations measured for the homologues

ranged from 0018 ugkg for the hexachlorinated furans HxCDF to 635

ugkg for the octachlorinated dioxins OCDD 635 ugkg No dioxin was

detected in the water sample which was taken from MW 16A

One soil sample was taken to analyze background levels of dioxin in the

vicinity of the property The sample was collected at a site east of the

property within the Port Angeles Yacht Harbor BC1 Though no 2378TCDD

was detected 2378TCDF was measured at 013 ugkg A number of other TCDD

and TCDF isomers containing chlorines at the 2378 positions were measured

in concentrations ranging from 019 ugkg to 12265 ugkg The highest

concentration was measured for OCDD at 81462 ugkg In general concentra

tions of the higher chlorinated isomers both the individual congeners and

the homologue groups were found at higher levels in the background sample

as compared to any of the soil samples obtained on the site

To better assess the potential risk involved with the presence of dioxin

the Environmental Protection Agency EPA has published an Interim

Procedure for Estimating Risks Associated with Exposures to Mixtures of

Chlorinated Dibenzodioxins and Dibenzofurans CDDs and CDFs EPA 1986
This procedure involves assigning the various dioxin and furan congeners

unique toxicity equivalence factors TEFs which express the significance

of the exposure to each congener as an equivalent amount of 2378TCDD
These TEFs have been estimated by the EPA using available toxicity data and

are presented in the previously referenced document along with toxicity

information which can be used to estimate risks associated with the mixture

in question These TEFs and the calculated TCDD equivalents for the three

soil samples and the one background soil sample collected are presented in

Table 5 Total TCDD equivalents were calculated from the dioxinfuran data

obtained by Triangle Labs and found to be less than one for all samples

including the background sample The highest value was 273 for the sample
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interval at the same location ( . 273 ug/kg) . Only low concentrations of 

hepta and octa isomers were detected at this location. Soil from the upper 

1.5-foot interval from MW-15 contained no 2,3,7,8 TCDD, but higher 

concentrations of the hepta- and hexa- chlorinated isomers of both dioxin 

and furan were detected. The concentrations measured for the homologues 

ranged from O. 018 ug/kg for the hexa-chlorinated furans (HxCDF) to 63. 5 

ugjkg for the octa-chlorinated dioxins (OCDD) (63.5 ug/kg). No dioxin was 

detected in the water sample which was taken from MW-16A. 

One soil sample was taken to analyze background levels of dioxin in the 

vicinity of the property. The sample was collected at a site east of the 

property within the Port Angeles Yacht Harbor (BG-1). Though no 2378-TCDD 

was detected 2378-TCDF was measured at .013 ug/kg. A number of other TCDD 

and TCDF isomers containing chlorines at the 2,3,7,8 positions were measured 

in concentrations ranging from . 019 ug/kg to 12. 265 ug/kg. The highest 

concentration was measured for OCDD at 81.462 ug/kg. In general, concentra­

tions of the higher chlorinated isomers, both the individual congeners and 

the homologue groups, were found at higher levels in the background sample 

as compared to any of the soil samples obtained on the site. 

To better assess the potential risk involved with the presence of dioxin 

the Environmental Protection Agency (EPA) has published an "Interim 

Procedure for Estimating Risks Associated with Exposures to Mixtures of 

Chlorinated Dibenzodioxins and Dibenzofurans (CDDs and CDFs)" (EPA, 1986). 

This procedure involves assigning the various dioxin and furan congeners 

unique "toxicity equivalence factors (TEFs)" which express the significance 

of the exposure to each congener as an "equivalent amount of 2,3,7,8-TCDD. 

These TEFs have been estimated by the EPA using available toxicity data and 

are presented in the previously referenced document along with toxicity 

information which can be used to estimate risks associated with the mixture 

in question. These TEFs and the calculated TCDD equivalents for the three 

soil samples and the one background soil sample collected are presented in 

Table 5. Total TCDD equivalents were calculated from the dioxin/furan data 

obtained by Triangle Labs and found to be less than one for all samples, 

including the background sample. The highest value was .273, for the sample 
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at 10 feet in MW 16 The eqiuvalent toxicity of the background sample

038 was higher than either of the surface soil samples obtained on the

site Overall these values indicate that the mixtures found on the site

are one half to one order of magnitude less toxic than pure 2378TCDD

These values indicate that a significant dioxin contamination problem is

unlikely at the MR site

254 Discussion of Action Options

Based on the information presented in the previous subsections on the PCP

contaminant plume we were asked to develop mitigation options that could

be used to addres this type of problem Our review and presentation was

not supposed to be exhaustive and therefore only represents typical

options The options we reviewed did represent what we consider

appropriate in this case

o No action do nothing

In this option MR takes no further action No monitoring or further

characterization would be done

o Continue monitoring but perform no mitigation

Continue to monitor in the existing wells but take no further actions

This option assumes that PCP concentrations in monitoring wells and in

offshore stations do not increase over time Monitoring would continue

indefinitely

o Refine hydrogeologic and chemical information monitor but perform no

mitigation

This option assumes that our investigation is not complete enough to

describe the plume A hydrogeologic investigation could be performed to

address the rate and direction of flow A tidal study would be included

to define the tides effects on the plume New monitoring locations
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at 10 feet in MW-16. The eqiuvalent toxicity of the background sample 

(.038) was higher than either of the surface soil samples obtained on the 

site. Overall, these values indicate that the mixtures found on the site 

are one half to one order of magnitude less toxic than pure 2378-TCDD. 

These values indicate that a significant dioxin contamination problem is 

unlikely at the M&R site. 

2.5.4 Discussion of Action Options 

Based on the information presented in the previous subsections on the PCP 

contaminant plume, we were asked to develop mitigation options that could 

be used to addre~ this type of problem. Our review and presentation was 

not supposed to be exhaustive, and therefore only represents typical 

options. The options we reviewed did represent what we consider 

appropriate in this case. 

o No action - "do nothing" 

In this option, M&R takes no further action. 

characterization would be done. 

o Continue monitoring, but perform no mitigation 

No monitoring or further 

Continue to monitor in the existing wells, but take no further actions. 

This option assumes that PCP concentrations in monitoring wells and in 

offshore stations do not increase over time. Monitoring would continue 

indefinitely. 

o Refine hydrogeologic and chemical information, monitor, but perform no 

mitigation 

This option assumes that our investigation is not complete enough to 

describe the plume. A hydrogeologic investigation could be performed to 

address the rate and direction of flow. A tidal study would be included 

to define the tide' s effects on the plume. New monitoring locations 
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might be suggested based on this new information

information would increase our confidence level in

Without health and environmental effects being noted

activities would be planned

More chemical

current data

no mitigation

o Perform risk assessment monitoring identifies significant PCP in marine

water

Should repeat monitoring identify significant levels of PCP approaching

79 ugkg a full risk assessment could be warranted This risk

assessment would be used to develop an appropriate risk level for PCP in

the environment This assessment would be based on a comprehensive

geohydrologic study and sampling of potentially affected receptors

This option assumes that there are not available standards or that the

standards are not feasible

o Risk levels exceeded mitigation required

Should risk levels be exceeded mitigation of the health or environmental

risk would begin There are unlimited variations on standard remedial

options Possibilities include removal stabilization isolation

treatment interception and solidification Based on the levels of

contamination found at this site we looked at two insitu options

isolation and interceptiontreatment

Isolation is a method in which the contaminant is immobilized by

encapsulation An example of this type of option is a slurry wall and

cap A clay slurry wall could be installed around the plume to prevent

horizontal movement caused by groundwater gradients A cap over the

plume would prevent rain and recharge water from mobilizing the

contaminant This is a passive option and requires little maintenance

Treatment is an option used in combination with interception wells

Interception wells would be placed just downgradient and in the path of

the plume Wells would be pumped at a rate that would match the plumes
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might be suggested, based on this new information. 

information would increase our confidence level in 

Without health and environmental effects being noted, 

activities would be planned. 

More chemical 

current data. 

no mitigation 

o Perform risk assessment - monitoring identifies significant PCP in marine 

water 

Should repeat monitoring identify significant levels of PCP (approaching 

79 ug/kg), a full risk assessment could be warranted. This risk 

assessment would be used to develop an appropriate risk level for PCP in 

the environment. This assessment would be based on a comprehensive 

geohydrologic study and sampling of potentially affected receptors. 

This option assumes that there are not available standards or that the 

standards are not feasible. 

o Risk levels exceeded - mitigation required 

Should risk levels be exceeded, mitigation of the health or environmental 

risk would begin. There are unlimited variations on standard remedial 

options. Possibilities include removal, stabilization, isolation, 

treatment, interception, and solidification. Based on the levels of 

contamination found at this site, we looked at two in-situ options: 

isolation and interception/treatment. 

Isolation is a method in which the contaminant is immobilized by 

encapsulation. An example of this type of option is a slurry wall and 

cap. A clay slurry wall could be installed around the plume to prevent 

horizontal movement caused by groundwater gradients. A cap over the 

plume would prevent rain and recharge water from mobilizing the 

contaminant. This is a passive option, and requires little maintenance. 

Treatment is an option used in combination with interception wells. 

Interception wells would be placed just downgradient and in the path of 

the plume. Wells would be pumped at a rate that would match the plume's 
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rate of movement Pumped water would be treated using a carbon filter

or equivalent device Treated water would need to be discharged through

a permitted facility This option would have a continual operation and

maintenance cost

255 Conclusions

Based on information available at this time it appears that cleanup levels

for soil and groundwater at the MR site should be set to achieve water

quality criteria standards for protection against marine waters impacts

Penta and tetrachlorophenols should be based on chronic criteria and

phenol on acute criteria These levels are as follows

Substance Target Standard

Pentachlorophenol 79 ugL1
Tetrachlorophenol 440 ugL
Phenol 5800 ugL

Value is a 4 day average concentration not to be exceeded more than once

every three years

Soil and groundwater cleanup levels or alternative remedial actions

should be designed to achieve these target levels Risk assessment to

identify alternate remedial action is probably desirable as long as the

assessment is oriented to meeting the water quality target levels

256 Summary

In general the MR site appears to be a relatively clean piece of

industrial property excepting the PCP related contamination at the old

planer mill location Low levels of contamination identified at other

locations on the site have either been mitigated by MR or they are

insignificant enough that additional investigation or mitigation does not

appear warranted
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rate of movement. Pumped water would be treated using a carbon filter 

or equivalent device. Treated water would need to be discharged through 

a permitted facility. This option would have a continual operation and 

maintenance cost. 

2.5.5 Conclusions 

Based on information available at this time, it appears that cleanup levels 

for soil and groundwater at the M&R site should be set to achieve water 

quality criteria standards for protection against marine waters impacts. 

Penta- and tetrachlorophenols should be based on chronic criteria, and 

phenol on acute criteria. 

Substance 

Pentachlorophenol 
Tetrachlorophenol 
Phenol 

These levels are as follows: 

Target Standard 

1 7.9 ug/L 
440 ug/L 

5,800 ug/L 

1value is a 4-day average concentration, not to be exceeded more than once 
every three years. 

Soil and groundwater cleanup levels (or alternative remedial actions) 

should be designed to achieve these target levels. Risk assessment to 

identify alternate remedial action is probably desirable, as long as the 

assessment is oriented to meeting the water quality target levels. 

2.5.6 Summary 

In general, the M&R site appears to be a relatively clean piece of 

industrial property, excepting the PCP-related contamination at the old 

planer mill location. Low levels of contamination identified at other 

locations on the site have either been mitigated by M&R or they are 

insignificant enough that additional investigation or mitigation does not 

appear warranted. 
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Through our investigation as indicated in more detail above we discovered

a plume of PCP contamination in soil and groundwater The PCP used on site

was a water soluble PCP salt which has not been used for some years

Based on available environmental information construction activities in

the vicinity of the PCP related contamination near the old planer mill

should not be adversely effected except for the following possibilities

o Worker health and safety concerns should be addressed if workers are in

contact with contaminated soils

o If soils are excavated in the area where the highest contamination was

detected ie > 10 feet the contaminated soils may require special

handling and disposal in accordance with county state and federal

solid waste regulations

o If dewatering is planned near the contaminated plume precaution should

be made to either prevent pulling the plume toward the dewatering

activities or monitoring and treating contaminated dewatering flows

Based on the information gathered the PCP contamination does not appear to

require that MR or its purchaser report to EPA or Ecology This conclusion

was arrived at because the contamination likely occurred prior to 1972 and

our preliminary information indicates a low level of contamination and no

imminent threat to health or the environment has been established

Were Ecology to be notified of the existence of the plume action might be

required by Ecology under RCW 9048 and RCW 701053 in an effort to protect

health or the environment The level of action would be dependent on the

establishment of a level of protection Ecology may set protection levels

that trigger some type of remediation based on references or risk

assessments

Protection levels for PCP can be set using appropriate references such as

EPAs Quality Criteria for Water 1987 that lists the marine water fish
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Through our investigation, as indicated in more detail above, we discovered 

a plume of PCP contamination in soil and groundwater. The PCP used on-site 

was a water soluble PCP salt, which has not been used for some years. 

Based on available environmental information, construction activities in 

the vicinity of the PCP-related contamination near the old planer mill 

should not be adversely effected except for the following possibilities: 

o Worker health and safety concerns should be addressed if workers are in 

contact with contaminated soils; 

o If soils are excavated in the area where the highest contamination was 

detected (i.e., > 10 feet) the contaminated soils may require special 

handling and disposal in accordance with county, state, and federal 

solid waste regulations. 

o If dewatering is planned near the contaminated plume, precaution should 

be made to either prevent pulling the plume toward the dewatering 

activities or monitoring and treating contaminated dewatering flows. 

\ (/ Base~ on t:he information gathered, t:he PCP contamination does not appear to )I} 
4 {( requLre that M&R or its purchaser report to EPA or Ecology. This conclusion/ 

was arrived at because the contamination likely occurred prior to 1972 and 

our preliminary information indicates a low level of contamination and no 

imminent threat to health or the environment has been established. 

Were Ecology to be notified of the existence of the plume, action might be 

required by Ecology under RCW 90.48 and RCW 70.105B in an effort to protect 

health or the environment. The level of action would be dependent on the 

establishment of a level of protection. Ecology may set protection levels 

that trigger some type of remediation, based on references or risk 

assessments. 

Protection levels for PCP can be set using appropriate references, such as 

EPA' s "Quality Criteria for Water" (1987) that lists the marine water fish 
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chronic level at 79 ugkg Records of other EPA decisions can also be

used For example a Florida case that used a 10 mgkg PCP level in soil

and 1 mgkg in drinking water If the above levels are not feasible risk

assessments can be used to develop more site specific protection levels

We have experience with a number of other PCP contamination sites Of the

sites we have investigated this

one to two orders of magnitude

with substantially higher PCP

site is the least contaminated by at least

Further we are aware of at least one site

concentrations including a shortterm

release and fish kill where Ecology has required no soil cleanup at the

source of contamination

We have been asked to suggest what level of action

Ecology At this site the relatively low levels

would likely trigger a proportionately low level of

Our data indicate that the highest value of PCP found

can be expected from

of PCP contamination

action by the agency

in soil was 34 mgkg
and in groundwater was 5 mgkg The presence of PCP contamination in

marine sediments is questionable Based on industrialized bays in the

Puget Sound the native marine life is likely to already be somewhat

depressed and therefore we expect the marine population near

contamination to be smaller than normal

this

Based on our past experience with Ecology they will probably go through

the following action steps upon discovery of this contamination

o Ecology would probably require more information on the hydrogeology of

the area They would probably want verification of contaminant

concentrations rate of movement direction and likely points of entry

if any to marine water

o Ecology may next establish protection

to establish protection levels or

assessment should Ecology establish

realistic

levels require a

the owner may

levels that are

risk assessment

suggest a risk

not feasible or
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chronic level at 7. 9 ug/kg. Records of other EPA decisions can also be 

used. For example, a Florida case that used a 10 mg/kg PCP level in soil 

and 1 mg/kg in drinking water. If the above levels are not feasible, risk 

assessments can be used to develop more site-specific protection levels. 

We have experience with a number of other PCP contamination sites. Of the 

sites we have investigated, this site is the least contaminated by at least 

one to two orders of magnitude. Further, we are aware of at least one site 

with substantially higher PCP concentrations (including a short-term 

release and fish kill) where Ecology has required no soil cleanup at the 

source of contamination. 

We have been asked to suggest what level of action can be expected. from 

Ecology. At this site, the relatively low levels of PCP contamination 

would likely trigger a proportionately low level of action by the ag7ncy. 

Our data indicate that the highest value of PCP found in soil was 34 mg/kg, 

and in groundwater was 5 mg/kg. The presence of PCP contamination in 

marine sediments is questionable. Based on industrialized bays in the 

Puget Sound, the native marine life is likely to already be somewhat 

depressed and therefore we expect the marine population near this 

contamination to be smaller than normal. 

Based on our past experience with Ecology, they will probably go through 

the following action steps upon discovery of this contamination: 

o Ecology would probably require more information on the hydrogeology of 

the area. They would probably want verification of contaminant 

concentrations, rate of movement, direction, and likely points of entry 

(if any) to marine water; 

o Ecology may next establish protection levels, require a risk assessment 

to establish protection levels, or the owner may suggest a risk 

assessment should Ecology establish levels that are not feasible or 

realistic; 
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o Based on either of the above steps Ecology may required remedial action

or no action Continued monitoring is probably the minimum effort that

could be expected

Based on our experience we would expect that Ecology would likely require

a hydrogeologic study and possibly a risk assessment But with no data

indicating toxic PCP concentrations in marine water further remediation is

not expected Some remediation however would likely reduce monitoring

requirements
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o Based on either of the above steps, Ecology may required remedial action 

or no action. Continued monitoring is probably the minimum effort that 

could be expected. 

Based on our experience, we would expect that Ecology would likely require 

a hydrogeologic study and possibly a risk assessment. But with no data 

indicating toxic PCP concentrations in marine water, further remediation is 

not expected. 

requirements. 

Some remediation, however, would likely reduce monitoring 
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Table 1 Phase I Transformer and Surface Soil Analytical Data

ALL CONSTITUENTS REPORTED

IN 116KG UNLESS NOTED

PARAMETER

SIEVE ANALYSIS NO 10

7 RETAINED

SAMPLE TR1 1 TR2 TR3 TR4 TR5 4 332 853

TIME 830 925 950 1010 1140 P 845 1020
DATE MAY 10 MAY ID MAY 10 MAY 10 MAY 104 MAY 10 MAY 10

4 1988 4 1999 4 1782 4 1793 4 1798 4 19133 4 1799

4

4 4

<2 4 2 <2

t

4

<2 4 45 4 55

4 4

TOTAL SOLIDS METHOD 209F 4 P 4 4

X TOTAL SOLIDS 4 414 625 4 741 471 902 506 660
4 4 4 4

PCB

AROCLOR I

4

4

I <2400 <2400 I <2400 4800
4 C

4

PHENOLS METHOD 8150 4 4 4

4

TETRACHLORCPHENOL 4

RENTACHLOROPHENOL 4

SODIUr TETRACHLOROPHENATE

SODIUM PENTACHLOROPHENATE 4

SCIFID BAN SCREEN

CALCULATED ON THE RESPONSE

OF PHENANTHRENE

NOTES

T1

4

if

if

4

40000 4

42700001

4000 4

17000

if

AROCLOR QUANTITATED

AROCLOR 1260

SAMPLE EXHAUSTED IN INITIAL LOW LEVEL EXTRACTION NO DATA AVAILABLE

FROM THAT ANALYSIS NO SAMPLE REMAINING FOR MEDIUM LEVEL EXTRACTION

It

It

it

2400000
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Table 1 - Phase I - Transformer and Surface Soil Analytical Data 

ALL CONSTITUENTS REPORTED 
!NUS/KG UNLESS NOTED 

SAMPLE:# TR-1 i TR-2 # TR-3 # TR-4 i TR-5 # SS-2 # 
TIME: # 8:30 9 9:25 I 9:50 # 10:10 ; 11:40 I 8:45 i 
DATE: # MAY 10 I MAY 10 I MAY 10 i MAY 10 # MAY !O # MAY 10 # 

ll 

P~RAMETER ; 1988 # i9BB ~ t=tss I 1983 # 1988 ~ 1988 ii 1988 # 
=================================================================================================== I 

SIEVE ANALYSIS ND. 10 
k RETAINED 

I I I i I I i ll 
I ll 

<2 4 <2 ii <:Z # 
i 

ll 
ff 

55 
;; 
l; 

=================================================================================================== ~ 

TOTAL SOLIDS tMETHDD 209F} 
* * # ~ ~ # ~ # 

# 4i.4 # 
# t 

68.5 ll 74.1 66s(} 

---------------------------------------------------------------------------------------------------; 

PCB 
AROCLDR l u 

ll 
11 

I {2,400 I (2,400 I (2.400 I 
ff i I J1 

ii 

4,8(;0 # 

I 

ii 

=-================================================================================================= ~ 

PHENOLS 01ETHDD 81$}) 

TETRACHLQROPHENOL 
?ENTACHLDROPHENOL 
SODIUM TETRACHLORDPHENATE 
SODIUM PENTACHLOROPHENIHE 

" 1t 

ii 

" it 

# 
tt 
tt 

Ji 40,(l(H) ii 

ii 4,0(H} ii 
ii 17,000 ii 
# t 

=--=-============================================================================================== # 

SC/FID 3AN SCREEN 

CkLCULATED ON THE RESPONSE 
DF PHENMHHRE'.iE 

~ ~ # * # # # # 

.. 
" 

--------==-==================================================--======================================= 
NOTES: 

AR□CLJR GUANTITATED 

GP-000206 



J215903

Table 2 Phase I Soil and Groundwater Analytical Data

ALL CONSTITUENTS REPORTED

IN U6K8 UNLESS NOTED

PARAMETER

SIEVE ANALYSIS NO 10

7 RETAINED

SOIL

SAMPLE 4 10002 4 834 4 10012 4 10022 4 10032 4 10041 4 10052 4

BORING 4 33 4 83 4 84A i 85 4 86A 1 37 4 88 4

DATE 4 MAY 7 4 MAY 9 MAY 11 4 MAY 12 4 MAY 13 4 MAY 16 4 MAY 16 4

4 1988 4 1988 4 1933 4 1933 4 1328 4 1733 4 1783 4

4

4
If

4

4 34 4 64 4 43 4 42 4 39 4 <2 4 40

4 4 4

4 4 4 4 4

TOTAL SOLIDS METHOD 209F 4 4 it 4 4 4 4 4

X TOTAL SOLIDS 4 842 830 4 341 4 851 t 337 860 4 324 4

4 4 4 4 4 4 4

4

4 4 4

BETX METHOD 8020 I

4

BENZENE 4 4 i <12 4 <12 4 4 12 4 4

ETHYLBEN2ENE 4 4 <12 12 4 4 12 4 4

TOLUENE 4 4 4 <12 4 <12 4 4 12 4

XYLENES 4 4 4 24 4 34 4 1 12 1

4 4 4 4 4

4 4 4 4 4 4 4

PHENOLS METHOD 8150 4 4 4 4 4 4 444 4 4 4 4 4

TETRACHLOROPHENOL 4 25 25 4 4 3600 4 25
PENTACHLOROPMENOL 4 25 4 <25 4 4 11000 4 25
SODIUMTETRACHLOROPHENATE 4 25 <25 4 4 25 4 4 25
SODIUM PENTACHLOROPHENATE 25 25 4 4 4 47 4 4 <25

4 4 4 4 4

OCIFID 3AN SCREEN

CALCULATED ON THE RESPONSE

OF PHENANTHRENE

WITH

4

4

4

4

4 9700 4 4700 4 4

COMPOSITE SAMPLE 1000 = SAMPLES 31 THROUGH 53 BORING 33 25135
COMPOSITE SAMPLE 1001 = SAMPLES 34 THROUGH S6 BORING B4A
COMPOSITE SAMPLE 1002 = SAMPLES 53 THROUGH 54 BORING B5
COMPOSITE SAMPLE 1003 = SAMPLES S I THROUGH 55 BORING B64
COMPOSITE SAMPLE 1004 = SAMPLES 31 THROUGH 55 BORING 37
COMPOSITE SAMPLE 1005 = SAMPLES S I THROUGH S5 BORING 88
SAMPLE 36 BORING 83 150165

4

4

GP000207
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Table 2 - Phase I - Soil and Groundwater Analytical Data 

ALL CONSTiiUENTS REPORTED 
IN Ll6i KG UNLESS NOTED SOIL 

8-3 ll E-4A l! ll B-8 
DATE: # MAY 9 I MAY 9 I MAY 11 i MAY 12 I MAY 13 # MAY 16 I NAY 16 # 

PARAMETER # 1988 # 1988 i 1988 # 1988 3 1988 # 1988 # 1988 # 
================================================================================================= ii 

SIEVE ANALYSIS ND. 10 
ll 
ii 
ll 34 
ii 

li 
li 
ll 64 
;I 

't-.' # 42 
l! 

ll 
ll 
ii 39 
# ll 

" 

;I 

40 ll 
ii ll 

================================================================================================= jj 

TOTAL SOLIDS {METHGD 209FJ 
1i 84.2 
ll 

84.1 I 85.1 
* ii 
# 83.7 ii 
ll ii 

ii 82,4 ii 
ii ll 

--------------=----------=====-----==========--=========================~======================== # 

BETX {METHOD 8020} 

BENZENE 
ETHYLBENZENE 
TOLUENE 
XYLENES " " 

ii <12 
jj <12 
# 24 
i 

ii (12 
ll <12 
li {12 
# 34 
I 

ii 
li 
li <12 
ll < 12 
jj <12 
i <12 
# 

* rr 

#. 
ll 

1i 
li 

" " 

================================================================================================= ll 
i ll ll t ll ll ii ll 

PHENOLS (METHOD 815i1} i # # i # # i # 
# # # i # ~ ll i 

TETRACHLOROFHENOL !I <25 i <25 ii # # 3,600 # # (25 ii 
?ENTACHUlROPHENOL i <25 I <25 # i ii 11, GOO ii # ( 25 ii 
SODIUM TETRACHLORD?HENATE # <25 # <25 I # # 25 # # <25 # 
SDDIUM PENTACHLORDPHENATE ~ <25 # <25 # # # 47 # * :::: # 

ii ii ~ # * # ~ # 
---------------------------------------=---==----=---------=------==-=-====---===-------==------- .: 

GC/FlD SAN SCREEN 

CALCULATEil ort T1E RESPONSE 
OF ?HENANT~RENE 

jj 

ii 

jj jj 

ii ii 
ii jj 

ii 9, ;;}\) # 

jj 

ii 
ji 

4,700 ii 
jj 

ji 

CDMPGSlTE SAMPLE 1000 = SAMPLES 5-1 THROUGH S-5. 30R:NS B-:. 2.5'-13.5' 
COMPOSITE SAMPLE 1001 = SAMPLE2 3-4 THROUGH 5-b~ BORING B-;A 
COMPOSITE 2AMfLE 1002 = SAMPLES 5-3 THROUGH S-4, 30R1N6 B-5 

1003 = SAMPLES S-1 
1GGJ = SAMPLES 
• -.1\e - ,:f..Mc: ::: ,.. 4 
~ . .,, .. ,_. - ,_.r., ,. -- -

THROeGH S-5, 
THROUGH S-S. 

BDRHlG B-68 

GP-000207 
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Table 2 Phase I Soil and Groundwater Analytical Data

ALL CONSTITUENTS REPORTED

IN Mil UNLESS NOTED GROUNDWATER

PARAMETER

SAMPLE 4 MN 3A 4 MN 4A 4 MW54 MW 6A 4 MW 7 a MW S 4

TIME 4 1310 41340 41056 4 950 4 1235 4 1045 4

DATE pm 17 MAY 17 4 MAY 17 4 MAY 17 4 MAY 17 4 MAY 17 4

4 1998 4 1999 4 1992 4 1933 1 1922 4 1922 4

4 4 4 4 4 4 4

WELL CASING LENGTH FEET 4 1550 4 1400 41400 4 1400 41400 4 1400 4

DEPTH TO MATER IN CASING FEET 4 559 4 824 4 638 4 655 4 383 4 758 4

4 4 4 4 4 4

DATE 4 JUN 9 4 JUN 9 4 jUN 9 1 jUN B 4 jUN 9 4 jUN S 4

4 1938 4 1993 4 1988 t 1939 4 1989 4 1988 4

4 4

4 4 4 4 4 4 4

pH 1LOGIH4 4 691 4 697 4 637 4 679 4 657 4 670 4

CONDUCTIVITY UNHOSSCN 4 320 4 910 4 710 4 1740 4 770 4 1192 4

TEMPERATURE IC 4 11 4 13 4 13 4 14 4 IS 4 15 4

4 4 4 4 4 4 4

4

4 4 4 4 4 4 4

DUX METHOD 130201 4 4 4 4 4 4 4

4 4 0 4 4 1

BENZENE 4 4 <1 4 <1 4 4 1 4 4

ETHYLBENZENE 4 4 1 4 <I 4 1 <I 4 4

TOLUENE 4 4 I 4 I 4 4 I 4 a

XYLENES 4 4 5 4 2 4 2 4 4

4 4 4 t 4 4 4

4 4 4 4 4 4 4

PHENOLS METHOD 8150 4 4 4 4 4 4 t

4 4 4 i 4 4 i

TETRACHLOROPHENOL 4 I 1 4 4 7400 4 4 <1 4

PENTACHLOROFHENOL 4 <1 4 4 4 5700 4 4 <1 4

4 4 4 4 it 4 4

4

4 4 4 4 4 4 4

SCIFID BAN 0tttN 4 4 4 4 4 1

i 5

CALCULATED ON THE RESPONSE 4 4 HO 4 <200 4 4 4

OF PHENANTHRENE 4 4 4 4 4 4 4

4 4 4 4 4 4

GP000208
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Table 2 - Phase I - Soil and Growidwater Analytical Data 

ALL CONSTITUENTS REPDRTEJ 
IN UGiL UNLESS NOTED GROUNDWATER 

TIME: # 13:10 I 13:40 # 10:56 # 9:50 I 12:35 I 10:45 i 
DATE: I MAY 17 ~ MAY 17 I MAY 17 I MAY 17 t ~AY 17 # MAY 17 # 

PARAMETER i 1988 I 1988 I 1988 I 1988 I 1988 i 1988 i 
==-==========================---==-=-----=--=-==-====---===---------------=---=-----=-== ~ 

WELL CASING LENGTH \FEET) 
DEPTH TO L~ATER IH CASI MS \FEET} 

# # 

# 15.50 I 
I 5.59 ii 

# # 
14.00 I 14.00 i 
8.24 # b.38 i 

# 1i 
ii 14.00 l! 
# 7.58 # 

DATE: i JUN 9 ; JUN 'i # JUN 8 i JUN 8 # JUN 9 # JUN 8 # 

CONDUCTIVITY lUMHOS/CM} 
TEMPERATURE iCJ 

I 1988 i 1988 i 1988 # 1988 # 1988 # 1988 ~ 

#=====================================================I 
# 

910 
i 6.37 i 
I 710 ii 

13 I 

# 6a90 # 
1!)92 ii 

14 # 18 # 15 # 

======================================================================================== ii 
ii • 1i l! ii I ii I 

BETX (METHOD 8020) I I I I I I # 
# I I I I # # 

BENZENE I I (1 I <l I I (1 I 4 
.··t 
\i 

XYLENES 5 

,., 
\ i 

/i 
\i 
,, 
i. 

l1 

2 

======================================================================================== # 

PHENOLS {~ETHDD 8150} 
I I I # ~ # # 

" 1t 

TETRr\CMLGRDPHENOL # < 1 j i ~ 7. 4DO # # # 
?ENTACHLOROPHENOL # :: ! i # i 5 • 7CG # ~ < 1 I 

I j # J # # # 

======================================================================================== # 
i ~ ~ # ; # # 

GC/F!D. BAN SCEEEN ; j ~ 1 # 4 i 

GF PHENANTtREtlE 
ii .l 

ft jj 

GP-000208 
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Table 3 Phase II Soil and Groundwater Analytical Data

ALL CONSTITUENTS REPORTED

IN UGKG UNLESS NOTED

PARAMETER

SQL

SAMPLE 1 10001 4 1001 4 10021 1 10031 4

BORING 4 B11 4 3I2 4 813 4 314 4

DATE I JUN 2 4 jUN 2 4 JUN 2 4 JUN 3 4

4 1988 4 1788 1938 4 1953 4

4 4 1 4

SIEVE ANALYSIS NO 10 1 4 4 4 4

RETAINED 57 4 33 4 39 4 2 4

4 4 1 4

4

4 4 4 4

WATER SOLUBLE SULFITE MGKG 4 4 4 30 4

4 4 4 4

4

BETX METHOD 8020 4 i 4 4

4 4 4

BENZENE 4 1 <1 <1 i

ETHYLBENIENE 4 1 <1 <1 i

TOLUENE 4 1 t 1 4 <1 4

XYLENE 4 1 <1 4 1 4

It

HALOGENATED VOLATILE ORGANICS 4

METHOD 8010 1

VINYL CHLORIDE

CHLOROMETHANE

BROMOMETHANE

CHLOROETHANE

TRIOHLOROFLOOROMETHANE

2CHLORDETHYL VINYL ETHER 4

DICHLORODIFLUOROMETHANE

11DICHLOROETHENE

METHYLENE CHLORIDE

TRANS12DICHLOROETHENE

11DICHLORDETHANE

CHLOROFORM

111TRICHLOROETHANE

CARBON TETRACHLORIDE

12DIEPLOROETHANE

TRICHLOROETHENE It

12DICHLOROPROPANE

BROMODICHLOROMETHANE

TRANS13DICHLOROPROPENE

CI313DICHLOROPROPENE

112TRICHLOR5ETHANE

1122TETRACHLORCETKNE 4

4 11 4

4 120 120 1 <3 4

4 120 4 120 4 <3 4

120 4 <120 4 <3

i 120 4 120 4 <9 4

< 58 4 58 4 <3 4

4 1200 4 1200 4 3 4

4 <1200 t <1200 1 30 4

<124<124 <3 4

4 140 4 170 4 5 4

<12 4 <12 4 <3 4

4<12 4 < 12 4 3 4

<12 4 < 12 4 <3 4

< 12 1 < 12 4 <3 4

< 12 4 <12 4 3 4

I < 12 4 <12 4 3 4

c12 4 12 4 <3 4

12 4 < 12 4 <3 4

12 4 12 1 3 4

4 < 12 4 < 12

12 4 < 12 9 4

< 12 4 12 4 3

GP000209
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Table 3 - Phase II - Soil and Groundwater Analytical Data 

ALL CONSTITUENTS REPORTED 
IN UG/K6 UNLESS NOTED 

SOIL 

BORING: I B-11 » B-12 I 8-13 I B-14 I 
DATE: t JUN 2 # JUN 2 # JUN 2 # JUN 3 # 

PARAMETER # 1988 I 1988 I 1988 I 1988 i 
=============================================-=========------------- i 

SIEVE ANALYSIS Ntt 10 
X RETAINED 

ll. 
ii 

57 # 
ll 

.ii. 

" 

==================================================================== # 
li 

WATER SDLUBLE SULFITE {MG/KG! # 

==================================================================== j 

BETX (METHOD 8020) 

BENZENE 
ETHYLBENZENE 
TOLUENE 
XYLENE 

ii 

{1 
/ ! 
·-. .;, 
! 1 
\.i. 

(1 

(1 

. 
ff 

" ti 

-------------·=------====-----=====-================================; 

HALOGENATED VOLATILE ORGANICS 
01ETHOD 80!Gi 

VINYL CHLORIDE 
CHUJROMETHI\NE 
BROl'IOXETHANE 
CHLDROETHANE 
TRICHLOROFLUORO~ETHANE 
2-CHLDRQETHYL 'JINYL ETHER 

1,1-DICHLDROETHENE 
METHYLENE CHLORIDE 
TR~NS-1, 2-D I CHLDROETHENE 
1,1-DlCHLORGETrtANE 
CHLOROFORM 

1.2-DICHLOROETHANE 
TRfCHLQRDETHENE 
1~2-DICHLDROF'ROPANE 
2RDMODICHLCROMETHANE 
TRANS-1~3-DICHLOROPPGPENE 
CI3-1,3-DISHLQROPROPENE 
• , : ~:-TKI:ili..JRCET:i~~~E 

jj 

jj 

jj 

1i 
jj u ii 
ii jj 

# (120 t (120 # 

# <120 # (120 I 
# (120 i (120 il 
# (120 # (120 # 
I ( 58 I ( 58 il 

t (1200 I (1200 3 
il 
ii 140 ii 
ii 12 li 
jj !2 jj 

# < 12 t 

I 
ii 

lL ~ 

12 1i 
,~ # 

:2 # 
:: :i 
1: # 

:70 ii 
12 ii 
12 ~ 

12 11 

12 t 

<3 # 
(9 # 
<3 ii 

5 ii 
<3 # 

<3 ll 
(3 ii 
<3 ~ 

~ 

GP-000209 
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Table 3 Phase II Soil and Groundwater Analytical Data

ALL CONSTITUENTS REPORTED

IN USKS UNLESS NOTED
SOIL

SAMPLE 4 1000 4 1001 4 1002$ 4 10031 4

BORING 4 811 4 812 4 813 4 814 4

DATE 4 JUN 2 4 jUN 2 4 JUN 2 4 jUN 3 4

PARAMETER 4 1788 4 1988 4 1588 4 1588 4

METHOD 8010 CGNTD 4 4

DIBROMOCHLOROMETHANE <12 4 <12 4 9 4

CHLOROBENZENE 4 4 12 4 12 4 9 4

BROMOFORM <58 4 <58 4 <3 4

1122TETRACHLOROETHANE 12 i <12 4 <9 4

13DICHLOROBENZENE 4 4 12 4 <12 4 <3 4

114DICHLOROBENZENE 4 12 4 <12 4 <3 4

12DICHLOROBENZENE <12 4 <12 4 <3

4

SCFIB BAN SCREEN

CALCULATED ON THE RESPONSE

OF PHENANTHRENE

NOTES

4 4 4 4 4

4 4 4 4 4

4 4 4 4 4

4 16000 4 <3000 4 4500 4 46000 4

4 4 4 4

4 4 4 4 4

t COMPOSITE SAMPLE 1000 = SAMPLES S I THROUGH 53 BORING B II 25 90
COMPOSITE SAMPLE 1001 = SAMPLES S I THROUGH 35 BORING 812 25 140
COMPOSITE SAMPLE 1002 = SAMPLES S I THROUGH 85 BORING 813 25 140
COMPOSITE SAMPLE 1003 = SAMPLES S1 THROUGH 85 BORING 314 25 140

t$ COMPOSITE SAMPLE 1003 WAS ANALYZED BY ALTERNATE METHOD 8240
INSTRUMENT FAILURE PREVENTED COMPLETION OF METHOD 8010 ANALYSIS

GP000210
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Table 3 - Phase II - Soil and Groundwater Analytical Data 

ALL CDNS11TUENTS RE?DRTED 
IN UG/KG UNLESS NOTED SOIL 

SAMPLE: # 1000; I 1001t I 10021 I 1003t fl 
BORING; # B-11 # B-!2 # B-13 # B-14 # 
DATE: i JUN 2 ~ ti UN 2 i J U!i 2 # JUN 3 I 

PARAMETER * 1988 I 1988 i 1983 # 1988 # 
==================================================================== I 
METHOD 8010 i CONT. D} # # I # # 

DIBRO~OCHLDRDMETHANE 

l, 1. ,2 ~ 2-TETRACHUJRDETHANE 
1,3-DICHLDRDBENZENE 
1l4-DICHLDROBENZENE 
1,2-DICHLDROBENZENE 

GC/FID BAN SCREEN 

CALCULATED ON THE RESPONSE 
OF PHENANTHRENE 

NOTES: 

jj ii 
# < i2 I 

i 
12 # 
12 i (9 

# 16,000 I <3,000 I 4,500 I 46,000 I .. 
11 jj .. 

ii 

ff 

t COMPOSITE SAMPLE 1G(H) = SAMPLES 5-1 THRDUSH 5-3, BORING B-11, 2.5'- 9.o· 
COMPOSITE SAMPLE 1001 = SAMPLES S-1 THROUGH S-5, BORING 8-12, 2.5' - 14.!)' 
COMPOSITE SA~PlE 1(}02 = SAMPLES S-1 THROUGH S-5~ 
COMPOSITE SAMPLE i003 = SAMPLES S-1 THROUGH S-5i 

BORING B-13, 

tl COMPOSITE SAMPLE 1 (H}3 WAS ANALYZED BY Ai.. TE~NATE ~ETHGD 8240; 
INSTRUMENT FAILURE PREVENTED COMPLETICN OF ~ETHJD 8010 ANALYSIS 

- 1-U)' 

GP-000210 
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Table 3 Phase II Soil and Groundwater Analytical Data

ALL CONSTITUENTS REPORTED

IN 116L UNLESS NOTED GROUNDWATER

SAMPLE 4 MWil MW 12 MW 13 MW14 I FIELD

TIME 1400 1530 1600 1630 1 BLANK

DATE 4 JUN 3 JUN 3 JUN 3 JUN 3 1 JUN 3

PARAMETER 4 1955 4 1925 4 1923 4 1983 4 1952 4

a

4 4 4

TOTAL ORGANIC HALOGENS AS CL 1 002 <002 003 I 4

SULFITES <05 1

4 4

4

BETX METHOD 8020
a
ft

BENZENE

ETHYIBENZPNE

TOLUENE

XYLENE

SCF1D BAN SCREEN 4

CALCULATED ON THE RESPONSE

OF PHENANTHRENE
s

1

1
if

<1

<1

1
<1

a a

a a

a a

<1 a a <1 a

<1 a a <1 a

<1 a a <1 a

<1 a a <1 a

a a a

4 a 4 a

a 4 4 a

4 4 4

200 4 200 1 420 240 4

a

4 a

GP000211
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Table 3 - Phase II - Soil and Groundwater Analytical Data 

ALL CQNSTITUENTS REPDRT=J 
IN MG!L UNLESS NOTED GROUNDWATER 

SAMPLE: # MW-11 # MW-12 i MW-13 # MW-14 # FIE~D # 
TIME: # 14:00 # 15:30 # 16:00 # 16:30 # BLANK # 

Pi'.\RAMETER # 1988 # 1988 # 1988 # 1988 # 1988 i 
---------------------------=-=--===============-=======-=--===------ t ====== # 

TOTAL GRSANIG HALOGE}JS AS CL 
SULFITES 

---------------------------------------------------------=------===-====----- tt 

BETX (METHOD 8020) 

BENZENE 
ETHYLBENZENE 
TOLUENE 
X'!LENE 

a 
ff 

ii 
" it 

" it 

I (l I (I I 

J4 
\i 

(1 

{1 

# 

{1 # Ji 
\i 

I # I I I I 
----------------------=--=-================================================== j 

SC/FlD BAN SCREEN 

CALCULMTED DN THE RESPONSE 
' OF PHENANTHRENE 

I P. i # I t 
I I J I # * 
I # # # I ~ 

# (200 # <200 # 420 # 240 i # 
a 
it ii 

----------------------------===================================================-= 

GP-000211 
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Table 4 Phase III Soil Sediment Groundwater and OffShore Water

Analytical Data
SOIL

ALL CONSTITUENTS REPORTED 4 4 4

IN PPM UNLESS NOTED PARAMETER 4PENTACHLOROPMENOL 4 TETRACHLOROPHENOL 4

4 4 4

4 4 4

SAMPLE DATE 1 4 4

NUMBER 1989 4 4 4

BORING 915 4 4 4

91 00 15 JUN 9 025 4 075 4

33 50 65 JUN 9 4 023 4 005 4

54 75 90 JUN 9 4 018 4 005 4

55 100 115 JUN 9 4 015 4 019 4

56 125 140 JUN 9 4 012 4 005 4

57 150 165 JUN 9 4 020 4 <005 4

4 4 4

LORIN 316 4 4

S I 040 15 JUN 9 4 270 1 270
52 25 40 JUN C 4 048 4 018
57 50 65 JUN 9 4 300 4 190
54 75 90 JUN 9 4 180 4 210

55 100 115 JUN 9 4 3400 4 450
100 115 JUN 12 3600 4 0102 125 140 JUN 9 4 310 4 041

Sz DUPLICATE JUN 10 4 380 4 010
57 150 165 JUN 10 630 4 010
32 150 165 JUN 12 4 320 4 010 4

53 175 190 JUN 10 4 480 4 010 4

59 200 215 JUN 9 4 160 4 013 4

4 4 4

4

BORING 217 4 4 4

91 00 15 JUN 10 1 012 4 005 4

SI REPLICATE JUN 10 1 813 4 005 4

51 DOLICATE JON 10 4 005 4 405 4

52 25 40 JUN 10 4 028 4 <005 4

33 5 65 LN 10 4 033 4 005 4

54 75 70 JUN 10 4 015 4 008 4

7E4 REPLICATE JUN 10 4 016 4 005
55 100 115 JUN 10 1 012 4 005
116 125 140 JUN 9 4 630 4 045
36 DUPLICATE JUN 9 i 190 4 033

36 DUPLICATE JUN 12 4 062 4

56 DUPLICATE jUN 12 4 085 4

37 150 175 JUN 13 4 005 4 005
59 175 90 JUN 10 4 <005 4 005

200 215 jUN 10 4 005 4 K005

310 225 240 JUN 10 4 <005 4

aUPLICATE 1 10 Aii
v

GP000212
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Table 4 - Phase III - Soil, Sediment, Groundwater and Off-Shore Water 

Analytical Data 

AU .. CONSTITUENTS ?EPORTED 
IN PPM UNLESS NOTED 

NUMBER 

SOIL 

Ii 
PARAMETER ff PENTACHLGROPHENDL I TETRACHLORGPHENGL # 

1988 I 
-------------------------------------------------------=--===============-; 
BORING B-15 

S-3~ 
r, .., 
,:,-"ti 

S-5. 
S-6, 

9C' ,•, I i l -;::: 
.i.J.,!.' - iO,...J 

li 
JUN 9 # 

JUN 9 ti 

0.25 
0.23 
0.18 
0.15 
,-, i ~ v. J...: 

0.20 

---=---------==================================================-=====----- * 
ECRINB E.-16 

10,,0 1 

- 11 .5' 
10.0'- 11.5' 

DUPL1CHTC 
S-7, 

20.0'- 21.5' 

JUN 9 # 
JUN 9 li 
JUN 9 ii 
JUN 9 # 
JUN 9 # 
JUN 12 # 
JUN 9 I 
JUN 10 ll 
JUN 10 I 
JUN 12 # 
JUN iO # 
JUN 9 ii 

I 

""i -,,-, 
..::.. /'.J 

0.48 
3.00 

34 .. 00 
36.00 

.., ➔,-, 

.,.::.J.i.) 

3.90 
6.30 
3.20 
4.80 
1.60 

2.70 
0.18 
1. 90 

(0.10 

---======================================================================- # 
BOP.ING B-17 

REPLICATE 

2,5' - 4.0' 

S-5. 
/ ·°! :': ~ ~ .-, ' 
i~ • ._j - r '!s!.' 

D!JPLICA7E 

JUN 10 i 
,JUN 10 # 
JUN 10 ~ 

,JUN 10 i 

JUN 10 ~ 

JUN 9 ~ 

JUN 12 ii 

JUN iO j 
'! l; ~l 1 .-•, ..i, 
,,;;.,';'¥ l ") ? 

.-·, ;,., 
0_11 J...::. 

!'1 "'.IC ,., ...... 
,-, 7~ 
,;. J,.j. 

0, 18 

<O.OS 

·r, t.e ·.-.,, . .,..; 

·,-., ,·,r 
\\}. ,.:~ 

/Ii r,.:: 
",'J ~ '·'"'-' 

0.08 
..... -. :,'!' 
\V • ·i..J 

·'"' ,·,r: \i). ,;..; 

0.45 
.. -. ":'~ 
i_i •.• , • .:, 

.- t•. :"'.?:'. ·._._,. ..... ,., 

_., ..... . ·,= 
_ ..... ,_;:,} 

ff 

a 
it 

ij 

GP-000212 
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Table 4 Phase III Soil Sediment Groundwater and OffShore Water

Analytical Data

ALL CONSTITUENTS REPORTED

IN PPM UNLESS NOTED

SAMPLE

NUMBER

BORING 317 CONTD

SOIL

PARAMETER 1 PENTACHLOROPHENOL TETRACHLOROPHENOL 1

1

DATE 4

1988 1

44

911 250 265 JUN 10 4

S II 250 265 JUN 12 1

312 275 290 JUN 10 1

9I27 275 290 JUN 12

513 300 315 JUN 10 1

313 REPLICATE JUN 10 1

313 300 315 JUN 12 1

4t

009 4 013

005 4 005
009 1 005
005 4 <005

011 4 005
010 4 005
005 4 005

4

9CR113 213 4

31 00 15 JUN 10 023 4 <005

31 REPLICATE JUN 10 1 017 it <005

32 25 40 JUN 10 1 018 4 <005

37 50 65 JUN 10 1 009 4 005
54 75 90 JUN 10 1 011 4 005
35 100 115 JUN 10 1 007 005
S o I25 140 JUN 10 1 062 4 006

57 175 190 JUN 10 1 027 4 005
S S 200 215 JUN 10 4 010 4 005
39 225 240 JUN 10 1 012 4 005
310 250 265 JUN 10 i 035 1 005
311 275 290 JUN 10 4 005 4 005

t i

HEY 7i19

00 15
25
53 65
75 90
100 115

I25 40
150 165
DUPLICATE

175 190

DUPLICATE

Ci

a

44

a

It

4 4 4

JUN 11 4 005 4 <005 4

JUN 11 4 005 4 005 4

JUN 11 1 006 4 005 1

JUN II 4 005 4 <005 4

JUN 11 4 03 4 005
JUN 11 4 006 4 005 4

JUN II 4 f005 4 005 4

LIN 11 4 <005 k005 t

JUN 11 9 011 1 005 4

JUN 11 1 v05 t <05
JUN 11 4 005 4 =005 4

JUN 1 4 005 4 J805 4

4 4

GP000213
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Table 4 - Phase III - Soil, Sediment, Groundwater and Off-Shore \Tater 

Analytical Data 

ALL CONSTITUENTS REPORTED 
IN PPM UNLESS NOTED SOIL 

PARAMETER # PENTACHLDRD?HENOL # TETRACHLDRDPHENOL # 

SAMPLE 
NUMBER 

DATE t 
1988 ii 

4t 

" 

==========-======================================================----===== # 
BORING E-17 \CONT'D) t # # 

S-12, 

S-13, 
5-13~ 

25.0'- 26.5' 

27.5'- 29.0' 

" it 

.lilt-, 1fi # 

JUN 12 # 
JUN 10 # 
JUN 12 i 
JUN 10 # 

JUN 12 j 

0.09 
0.05 
0.08 

(0.05 

0.10 

0.13 

----------------------------------------=--------=--==-=================== # 
BORING B-18 

S-4. 

S-7, 
S-8. 
G-0 ..., ,, 

A r,' i !:'' 
V • iJ .i • ,J 

REPLICATE 

10.0' ... 11.5' 
12.5'- 14.0' 
17.5'- 19.0' 
20.0·- 21.5' 
22.5' - 24.(}' 

JUN 10 # 
JUN 10 # 
JUN 1G # 
JUN 10 # 
JUN 10 # 
JUN 10 # 
JUN 10 # 
JUN 10 # 
JUN 10 # 
JUN 10 i 
JUN 10 i 
'!! !~.! ~ ,I\. .:.I. 
'JW!l .,.._, 

,·, ,,.., 
v,..;.-:., 

0.17 
0.18 
t\ f\0 v,v; 
, ..... 
v • .i i 

0.62 

0.10 
0.12 
0.05 
,, .,.;C' 
CJ•'.)..; 

<0.05 
(0.05 
(0.05 

0.06 
(0.05 
{0.05 

:!'. 1".!: ,._,_:,,.,,_) 

ii 

---------------------------------------------------------------------=====; 

5-7 ~ DUPLICATE 

jj 

JUN 11 # 
JUN 11 # 
JUN 11 # 
JUN 11 # 

JUN 11 ; 
JUN 11 # 

JUN 11 # 
JUN 11 ~ 

1! 

(i).05 

<0.05 

.-·, i. 
!:..'.,..i, 

,·,i=-. ., .v...: 
.··,·, ·,I:' 
·. :_;. ;_!._i 

(0.05 

<0.05 

<0.05 
<0.05 
<O.j5 
..,•, ,·,.: 
·,'), ;):.l 

.'P, ,•c 
-,,,;, .. ,..._, ;i 

===-==================================================================-===. 
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Table 4 Phase III Soil Sediment Groundwater and OffShore Water

Analytical Data

ALL CONSTITUENTS REPORTED

IN PPM UNLESS NOTED
SOIL

PARAMETER 4 PENTACHLOROPHENOL TETRACHLOROPHENOL

SAMPLE DATE 4

NUMBER 1988

BORING 520 4

81 10 25 JUN 16 4 0052 25 40 JUN 16 4 0053 65 JUN 16 <005

S4 75 90 JUN 16 4 <005

100 115 JUN 16 005
S= 125 140 JUN 16 005

NPUATE JUN 16 4 005

<005

005
<005

005
<005

05
005

BORING 321

51 00 15 JUN 12 4 005 4 005
52 25 40 JUN 12 4 005 i <005

53 50 65 JUN 12 020 A

54 75 90 JUN 12 4 010 4 <005

S5 100 115 JUN 12 020

36 125 140 JUN 12 010 005
57 s

150 165 JUN 12 4 005 4 005

BORING 32
31 00 15 JUN 12 0 005
32 25 40 JUN 12 t 005

65 JUN 12 035
31 75 58 JUN 12 0

37 100 115 JUN 12 4 005
36 125 140 JUN 12 005
34 DUPLICATE JUN 12 4 005E 153 165 JUN 12 <005

4

SURFACT SAMFIE3 4

331 JUN 10 i 064

E92 JUN 10 i 035

SE Z JUN 10 4 009

533 REPLICATE JUN 10 1 085

2S4 JUN 10 4 06
SE 5 311N 10 j 03 2

5S REPLICATE JUN 10 4 006

S56 jIN t0 035
3E7 2 10 1 nr

4

4

005
005

035
305
1005

005
0O5

044
1

010

062

009

0Z
005
005

4

4

4

GP000214

J-2159-03 

Table 4 - Phase III - Soil, Sediment, Groundwater and Off-Shore Water 

Analytical Data 

ALL CONSTITUENTS ~EPDRTED 
IN PPM UNLESS NOTED 

ii 

SOIL 

PARAMETER i PENTACHLQRDFHENDL # TETRACHLORC?HENDL # 

SAMPLE 
NUMBER 

DATE # 
1988 # 

========================================================================== # 
BORING B-20 # tt i 
S-1~ 
s-:~ 

i ,-,, ., =· 
,i ,'.I - £.n • .' 

S-6f 12,5 1

- 14z0' 
S-6~ DU?LISHlE 

JUN 16 # 
JUN 1S # 

JUN 1b # {01:05 
JUN ib # 
JUN 16 11 

.• •,, .--,1:' 
\V~VJ 
., ..• , r,c-
\ l.j" :,i,j 

/ft r,~ ·-.v, ,.,,., 

<·) = (l5 
! ,, ,,-::: 
·•.Vs'..i,J 

ii ~ ~ 

=-======================================================================== I 

JUN 12 # 
JUN 12 # 
JUN 12 # 

JUN 12 i 

* 
JUN 12 # 
JUN 12 # 

0.10 
0,20 

<Os05 
((1.05 
(0.05 

---------------------------------------------------=-=-==-=-============== # 
BORING B-22 
S-1, 0,0' -

S-6, 
S-b, 
"., :i- .i ~ 

12.5'- 14,i)' 

ii 
JUN 12 ii 
JUN 12 ; 

JUN 12 i 
JUN 12 i 
JUN 12 # 
JUN 12 :I 

ii 

/,:'\ .·,r:. 
•.-.,_. r ·._1._; 

<0.05 
(0.05 
0.05 

(0.05 
,• !'1 ,·,=: ., . ._,, .• -:. 

/ (\ (1::: 
·~ •.J 2 V,.J 

<O,G5 

---------======================================----------================= ➔ 

SS-1 0.64 
'!llld f ,•, 
,.;;,.:r, .i. ;_; 0.35 

SS-3 REPLICATE 0.88 
SS-4 

·- ·::-
. ,_; r ··.•-..i 

.-, ,-c-

';1 

'l 

,-. ': 
:.1,,J..;;. 

r, , ,·, 
:_;.;, :J = 

GP-000214 
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Table 4 Phase III Soil Sediment Groundwater and OffShore Water

Analytical Data

ALL CONSTITUENTS REPORTED

IN PPM UNLESS NOTED

SOIL

PARAMETER 1 PENTACHLOROPHENDL 4 TETRACHLOROPMENOL

4

SAMPLE DATE 1

NUMBER 1983 4

SURFACE SAMPLES rONT5

SS 8 JUN 10 i 006

337 JUN 10 <005
3810 JUN 10 <005
3810 DUPLICATE JUN 10 <005

3311 JUN 10 <005

t

HAND AUGER

HA1
513 05 10 JUN 11 025

32 10 24 JUN 11 010

S3 20 25 JUN 11 006

HA 2

S2

HA3

10 2

04 10 JUN 12

20 JUN 12

JUN 12

4

005
<005

005
005
005

060

005
005

4

4 i

JUN 11 1 405 005 4

JUN 11 4 005 4 005 4

4 4

<005
A

HA 4
SI 05 10 JUN 12 4 005
S2 10 20 JUN 12 4 K005

S1 JUN 12

4

4

005
005

<005

<045

I

3

JUN 12

82 juN J 4 005 0 05

4

1

GP000215
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Table 4 - Phase III - Soil, Sediment, Groundwater and Off-Shore Vater 

Analytical Data 

ALL CONSTITUE~·~TS REPORTED 
IN PPM UNLESS NOTED 

SOIL 

SAMPLE 
NUMBER 
-------------------------------------------------=====================---- # 
SURFACE SAMPLES {CONT'D) 

SS-8 
SS-9 
SS-!O 
SS-10 DUPLICATE 
SS-11 

JUN 10 t 
JUN 10 # 
JUN 10 # 
JUN 10 i 
JUN 10 * 

0.06 

;:-, ,·,r 
\'..JI ii"1 " ff 

ii 

: .. ··-\~1,.i._iJ 

fF 

-----------------------------------------------=========================== # 
HA~JD AUGER 
HA-1 

0.25 
JUN 11 # 0.10 
JUN 11 # (0.05 ii 

# i i 
----------------------------------------------============================ ii 

ff 

JUN 11 ~ 
... ,., .·,::= 
\V • V,J 

JUN ll # 

I\ ,-,I:' 
,j. ·.; . ..; 

.,~-, ,-.~ 
\i.,,/ 1 l_i,,j 

---------------------------------------=====--============================ i 
HA-3 ~ # # 
S-1, 

<0.G5 
"j ,-,_, - '; e, .... \; ........ 

ii 

------------------------------------------==--============================ # 
HA-4 

f .-.: 
i.:...; 

# 
JUN 12 # /{1 !\O::: ..,,_,;•.'•' 

.. ,., :",'!: 
\ i.,i. :...;..J 

---------------------------------------==~==---=====-=--------==--======-- ~ 

3-1 

-----------------------------------================ ~ 
'i 

,'(, .... ~ 
··.·•··'.., 
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Table 4 Phase III Soil Sediment Groundwater and OffShore Water

Analytical Data

ALL CONSTITUENTS REPORTED

IN PPM UNLESS NOTED SEDIMENT

4 4 4

PARAMETER 4 PENTACHLOROPMENOL 4 TETRACHLOROPHEMDL 4

4 4 4

4 4 4

SAMPLE DATE 4 4 4

NUMBER 19E3 4 4 1

4

EACKOROUND 8e1 JUN 12 4 005 <005
OFF SHORE SEDIMENT 881 JUN 13 4 005 4 <005

4

OFF SHORE SEDIMiNT

0551 JUN 11 4 030

0951 DUPLICATE JUN 12 4 005
OSS2 LIM 11

0932 REPLICATE JUN 11 4 008
OSS2 DUPLICATE JUN 12 4 008
0593 JUN 12 1 <005
0554 JUN 12 1 005
0355 0951 RESAMPLE JUN 12 4 005
3S36 0632 RESAMPLE JUN 12 4 <005

009

<005

005
<005

005
<005

<005

<005

<005

MATRIX EFFECTS PREVENTED LOWER LEVEL QUANTITIATION

VALUE PROBABLf CARRYOVER FROM THE PREVIOUS INJECTION

THE REPI0AT9 ANA1YSIS SAVE A VALUE OF

GP000216
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Table 4 - Phase III - Soil, Sediment, Groundwater and Off-Shore Yater 

Analytical Data 

ALL CONSTITUENTS REPORTED 

SAMPLE 
NUMBER 

1r 

1i 
! 

DATE # 

SEDIMENT 

ii 
il 

ii 

ij 

----------------------------------------------------------=-=====-========; 
BACKGROUND BG-1 JUN 12 ~ 

.•, ,·,; 
...... : "•i..' 

,,,-, . .-,;:; 
\ (j; t),.j 

------------------------------------------=--=======================-=-=== # 
OFF SHORE SEDIMENT 

DSS-1 DUPLI~11TE 
DSS-2 

OSS-4 
QSS-5 DSS-1 RESAMPLE 
OSS-6 DSS-2 RESAMPLE 

JUN 12 ~ 

JUN i2 # 
'T!l~! i ""I 
.JUTi l.L ~ 

JUN 12 ~ 

0.30 
<0.05 

0.08 
0,08 (0.05 

------------------------------========================================-===; 

NOTES: 

GP-000216 
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Table 4 Phase III Soil Sediment Groundwater and OffShore Water

Analytical Data

ALL CONSTITUENTS REPORTED

IN PPM UNLESS NOTED GROUNDWATER

r 4

PARAMETER PENTACHLOROPHENOL 4 TETRACHLOROPHENOL TOTAL

t HYDROCARBONS

SAMPLE DATE

WIFR 1983 4

MW 3A JUN 11

MW4A JUN 11

MW 5A JUN 9

MW 5A REPLICATE AN 3

MW 6A JUN B
MW 6A JUN 12

MW 7 JUN 11 1
MN 11 JUN 11 4

MW 12 JUN 9

MW 13 JUN 11 4

MW 14 JUN

MW 15 JUN 9

JUN 12

MW 16 JUN 16

MN 18 JUN 12

NW 19 JUN 12

MN 20 JUN 12

MN 21 JUN 12

4W22 JUN 12

001 <001

001 <001

<001 <001

<001 001
001 <001

001
301
001
001
010

009

<001

001
<001

<031

<0J1

059

OF7 3HORi TE7

OSW1 JUN 11 t <001

OSW2 JUN 11

OSN3 JUN 2 4

3SW4 JUN 12 VVA

001
001
001
001

010
001

<001

<001

<001

001
<001

001

<001

OFF SHORE

c001

Tr

400

if

PHENOLS

<100

GP000217
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Table 4 - Phase III - Soil, Sediment, Groundwater and Off-Shore Water 

Analytical Data 

ALL CONSTITUENTS REPORTED 
IN ?PM UNLESS NOTED 

SAMPLE 
i,!!IW'!',~!", m.m.oc.n 

-
GROUNDWATER 

DATE # 
!988 ~ 

----------------------------------------------------=----=-=-=======-==============---==========~========= ; 

MW-7 
MW-11 

!'EH3 
MW-14 

i'HH6 
Ml~-'.6 
MiH8 

MW-21 

JUN 11 # 

JUN 11 ~ 
,,,., '·; jj 

JUN 9 ii 
JUN 12 # 

JUN 16 * 
JUN 12 * 
JUN 12 1F 

JUN 12 ~ 

ii 
ii 
1i 

" 1i\ -.· ... ·-· 

.·, :",f 
".,i. ;_; i 

_,,., .-·, i 
\l.l, V l 

\ ') z iJ i 

ii 

;\ :"!i 
· .. '·' •. _, .i 

<(l. 01 

OFF SHORE 

" " 

~ 

ft 

ff 

-----=------------------------------------------=-=-=-----------------------------------------------------; 

GSW-1 ,,., ,·,.; 
-...:.1. '-' .. 

·._,_,,._;j 

:(• ,·,.1 .,_,,._, ... 

,·i ·., .. ,,· . ..:. 

~ 

.. 
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Table 5 Relative Toxicity Estimates for PCDPs and PCDFs

Cospounds

DIOXINS

11W15 11W16 MW 16 Background

EPA 015 feet TCDO 015 ft TCDO 10115 ft TCDO soil TCDO

TEFs soil lugkg equivalent soil lugkg equivalent sail itigikg1 equivalent lugkg equivalent

2378 TCDO 10000 ND 00000 00300 00300 02730 02730 ND 00000

other TCDOs 00100 NO 00000 00300 00003 ND 00000 NO 00000

2378PeCODs 05000 ND 00000 NO 00000 NO 00000 NO 00000

other PeCODs 00050 NO 00000 ND 00000 ND 00000 00310 00002

2378HxCDDs 00400 01490 00060 NO 00000 NO 00000 03860 00154

other HxCODs 00004 07820 00003 NO 00000 NO 00000 13750 00006

2378HpCDDs 00010 49940 00050 NO 00000 ND 00000 122650 00123

other HpCDDs 00000 88610 00001 NO 00000 ND 00000 208810 00002

OCDO 00000 630560 00000 ND 00000 04300 00000 814620 00000

FURANS

2378TCDFs 01000 ND 00000 ND 00000 ND 00000 00130 00013

other TCDFs 00010 ND 00000 ND 00000 ND 00000 02340 00002

2378PeCDFs 01000 ND 00000 NO 00000 NO 00000 00190 00019

other PeCDFs 00010 NO 00000 ND 00000 NO 00000 02840 00003

2378HxCDFs 00100 00300 00003 NO 00000 NO 00000 02800 00028

other HxCDFs 00001 08250 00001 01960 00000 ND 00000 20980 00002

2378HpCDFs 00010 12170 00012 01740 00002 ND 00000 27380 00027

other HpCDFs 00000 33330 00000 05630 00000 NO 00000 74850 00001

OCDF 00000 27400 00000 NO 00000 ND 00000 63750 00000

TOTAL ESTIMATED

TCDO EOUIVALENTS

TEN 00130 00305 02730 00382

GP000218

J-2159-03 

Table 5 - Relative Toxicity Estimates for PCDPs and PCDFs 

11W-l5 1111-lb 1111-lb Background 
Compounds EPA 0-t.5 feet TCDD 0-1.5 ft TCDD 10-11.s ft rm soil TCDD 

TEFs soil (uq/kql equivalent soil (uq/kgl equivalent soil (ug/kgl equivalent (ug/kgl equivalent 
----------- ----------- ---------- ----------- ---------- ----------- ---------- ----------
DIOXINS 
============ 
2,3,7,8 TCDD !.0000 ND 0.0000 0.0300 0.0300 0.2730 0.2730 ND 0.0000 

other TCDDs 0.0100 ND 0.0000 0.0300 0.0003 ND 0.0000 NO 0.0000 

2378-PeCODs 0.5000 ND 0.0000 NO 0.0000 HO 0.0000 NO 0.0000 
other PeCDDs 0.0050 ND 0.0000 ND 0.0000 NO 0.0000 0.0310 0.0002 

2378-HxCODs 0.0400 0.1490 0.0060 ND 0.0000 NO 0.0000 0.3860 O.OIS4 
other HxCOOs 0.0004 0.7820 0.0003 ND 0.0000 ND 0.0000 1.3750 0.0001, 

2378-HpCODs 0.00!0 4.9940 0.0050 NO 0.0000 ND 0.0000 12,2650 0.0123 
other HpCDDs 0.0000 8.BblO 0.0001 ND 0.0000 ND 0.0000 20.8810 0.0002 

OCDD 0.0000 63.0560 0.0000 ND 0.0000 0.4300 0.0000 B!.4620 0.0000 

FURANS 
;.;;.;:::::: 

2378-TCOFs 0.!000 NO 0.0000 ND 0.0000 NO 0.0000 0.0!30 O.OO!l 
other TCDFs 0.0010 ND 0.0000 ND 0.0000 ND 0.0000 0.2340 0.0002 

2378-PeCDFs 0.1000 ND 0.0000 ND 0.0000 NO 0.0000 0.0190 0.0019 
other PeCDFs 0.0010 ND 0.0000 ND 0.0000 ND 0.0000 0.2840 0.0003 

2378-HxCDFs 0.0100 0.0300 0.0003 ND 0.0000 ND 0.0000 0.2800 0.0028 
other HxCDFs 0.0001 0.82SO 0.0001 0.19/iO 0.0000 ND 0.0000 2.0980 0.0002 

2378-HpCDFs 0.00!0 1,2170 0.0012 0.1740 0.0002 ND 0.0000 2.7380 0.0027 
other HpCOFs 0.0000 3.3330 0.0000 0.5630 0.0000 ND 0.0000 7.4B50 0.0001 

OCDF 0.0000 2.7400 0.0000 NO 0.0000 ND 0.0000 6.3750 0.0000 
---------------------------------------------------------------------------- ----------------------------------------
TOTAL EST111ATED 
TCDD EQUIVALENTS 
ITEFI: 0.0130 0.0305 o.mo 0.0382 
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Background Sediment Sampling Location Plan

Base map prepared from USGS 15 minute quadrangle map
of Port Angeles Washington
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APPENDIX A 

HISTORICAL BACKGROUND INFORMATION 

ON-SITE NON-RESIDENTIAL USES 

Crown Zellerbach Corporation 

Washington Cafeteria 

Peninsula Shingle Compandy 

Hanson' s Boat Yard 

Merrill and Ring Lumber 

Nelson Shipyard Buildings 

Restaurant 

1608 Marine Drive 1940s to 1980s 

1608 Marine Drive 1940s 

1608 Marine Drive 1950s 

1608 Marine Drive 1950s 

1608 Marine Drive 1960s to 1980s 

1680 Marine Drive 1960s 

1680 Marine Drive 1970s 
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9 Product storage area and stained soil 

10 3 Transformers at sawmill (TR-2) 
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13 Overview of green chain 
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14 Old penta tank west of green chain 
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18 Discarded batteries at ol d truck maintenance site 
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19 Misc . waste drums and transformer at old truck maintenance site (TR-3) 

20 Stained soi l around drums 
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21 2 above-ground diesal tanks west of planer 

22 Stained soil NW corner of planer building (SS-2) 
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27 Alder chip yard and stained area 

28 3 Transformers north of alder chip yard (TR-4) 
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Boring Log B-1 
SOIL DESCRIPTIONS 

&round SUrf•c• Elevation in Feet 

Medium dense. moist, gray to black, 
medium to fine SAND with trace 
gravel and silt . (FILL) 

Medium dense, wet. gray, gravef lY 
SANO and sandy GRAVEL . 

~Grades dense . 

Medium dense. wet, gray. silty, fine 
SANO with organics. wood, and shall 
fl"'agments. 

•Becomes loose to medium s .tiff, vel"'Y 
silty SAND to fine sandy SILT. 

Becomes medium dense. 
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HAAT-CROWSER 
Sheet 1 of 2 
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Figure C- 2 
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Boring Log B-1 
SOIL DESCRIPTIONS 

Ground Surf ac• El•v•t1an in F••t 

Loose to medium dense. wet. gray, 
silty. fine SAND with wood and shell 
fragments. 

Very dense to hard. wet. gray, 
slightly gravelly, very silty SANO 
to fine sandy SILT. 

Bottom of Boring at 83.5 Feet. 
Completed 5/ 9/ BB . 
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1. Rafer t a F1iaure C- 1 for •~plan•t1an Of d••crtpt1an•. 
and •Y•DaU. 

2. Soll d•s cr 1pt1on• •nd •tr•tu• 11n•• are 1nt•rprat1Y• 
and actual chana•• • •Y DI gradual. 

3 . Ground wat• r l•v• l. i f 1nd1c•t•d. 1• at t 1 .. at dr1lllno 
(ATDI or tor date • P•c i t 1ed . ~•v•l may vary with ti ... 
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J-2160 May 1988 
HART-CROWSER & assoc ia tes, inc . 
She et 2 of 2 Figure C- 2 
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Boring Log B-2 
SOIL DESCRIPTIONS 

6raund SUrf ec• El•v•tlon in fe•t 

Medium dense. moist to wet. oxidized 
brown to brown. gravelly. silty ta 
very s 11 t y, tine SAf'll. (FILL) 

Loose. wet. gray. gravelly SAND and 
black. silty, fine SAND interlayered. 
(FILL) 

Laose.--wet. bNiWn enii'bia~ 
gravelly, silty SAND with 
substantial wood chips varying from 
<51 to~l~I. (FILL_) __ 

Mediu111 dense to dense.. wet. gray. 
gravelly SANO to very .sandy GRAVEL. 

Grades very dense. 

Medium dense to very dense, wet, 
gray, trace to slightly sUty, tine 
SANO. 

Very dense, wet, gray, trace to 
slightly gravelly, tine to ~•diu• 
SANO to SAND with trace WOQd , 

Dense, wet, g-;:;y:-silty, t'in8sANO 
with wood and shell fregmants. 

Very dense, wet, dark gray. 
i nterbadded. very silty, tine SANO 
and fine sandy SILT with trace 
gravel . 
Bottom of Baring et 48.5 Feat. 
Completed 5/ 9/88 . 
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1 . A9f9r ta Figure C-1 tar •xpl.,,•t1on at de•crtpttona 
and sylltla 19. 

2. Sail d••cr 1pt1an1 end •tr1tu• lln•• •r• 1nterpret1Y• 
end ectu•l cneng1• ••Y b• gradu•l. 

3 . 6raund weter level. 1f 1nd1c•t•d, 1• •t t1 .. at drilling 
tATDI ar ror dat1 ep1c1t11d . ~·v•l .. y vary wttn t1 .. . 

4. &..ow COUNT MAY llDT 8£ REPRESENTATIVE OF ACTUAL MATE.RIAL 
DENSITY. 
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J-2160 May 1988 
HAAT-CAOWSER & associates, inc . 

Figure C-3 
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Boring Log B-3 
SOIL DESCRIPTIONS 

Ground SUrtece El•v•ttan tn Feet 

SPHALT . 
Laose. moist. dark gray to black. 
silty, gravelly SAND. (FILL) 

(Mediuiil'iiensetDVery dense). wet. 
gray, gravelly SAND to very sandy 
GRAVEL . 

--- --- --- ---Medium dense. wet. gray. fine SAND 
with shell fragMents. scattered fin• 
gravel and wood. 

Grades to loose. 

Grades to dense . 
., 

Very dense. wet, gray. interbedded 
fine SAND and SILT with scattered 
ravels and shells. 

Vary dense. wet, gray, interbedd•d 
11lty, f1ne SAND, gravelly, silty, 
fine SAND and hard, gray, moist to 
wet SILT . 

Very dense, wat, gray, very gravelly 
SANO. 

Bot tom o t Baring at 58 .'5 Feet. 
Completed 5/10/88. 

Depth 
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1. Refer to Figure C-1 tar expl•n•tton ot de•crtptton• 
and sy111>als. 

2. Soll de•cr1ot1on• •nll str•tum ltnea •r• 1nterpr•t1v• 
and •ctu•l ch•nges m•y be gr•llu•l. 

3. &round water l•v•l. 1t 1nd1ceted, 1• et t1•• ot drilling 
IATOI or far d•t• spec1tted. Level ••Y vary wttn t1se . 

4. BLOW COl.NT HAY NOT BE REPRESENTATlllE OF ACTUAL. MATERIAL 
DENSITY . 
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HART-CROWSER & assoc: iates, inc . 

Figure C-4 
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Boring Log and Construction Data for 
Monitoring Well MW-3A 

Geologic Log Well Design 
PVC 
Casing Stickup In Feat 1. 9 --a. Q) 

CD CD 
Q LI.. 

Approximate Ground Surface 

0 
Elevation in Feet 

_ Approx. 4 inches -ASPH.'\LT over 
(medium dense). moist .to wet, 

- dark gray to bl ack, silty, 
- gravelly SAND with shell 
-11 fragments. (FILL) /,__ __ _ 

5- (Dense. to very --ciense) , wet , 
- gray, gravelly SAND to very 
- sandy GRAVEL with scattered 
_ __ w,~o_d _a_~-~ --~-h~~l ___ fr._agm~_!!_!:-~_: __ _ 
-

10-

-
-
-
-

15-

-
Bottom of Boring. at 17.0 Feet. 
Completed 5/9/88. · 

20- . 

, -

25-

I .. 

E 
:s a. z Q. 
I 
x .5 Sample 

< l S- 1 

< 1 S- 2 

< 1 s- 3 

< 1 S-4 

<1 S-5 

4.0 S-6 
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34 

70 

60 

50/6" 

40 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TO: At Time of OriUing 

.. .. 
J-2159 
Figure C-5 

6/88 
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Boring Log B-4 
SOIL DESCRIPTIONS 

Medium dense, moist to wet, black to 
gray, slightly silty. gravelly. 
medium to fine SANO with scattered 
rip rap, cobbles. and wood • . W~LL~l 

oense tD-very--c;;nse. wat, gray-brown.­
very gravelly SAND to very sandy 
GRAVEL. 

Medium dense. wet. gray. silty. very 
fine SAllCI with scattered gr•vel. 
wood. and shell fragments. 

St"ades to very dense . · 

~Grade• to medium dens•. 

Hard, wet, gray SILT to slightly 
fine sandy SILT with trace gr•vals. 

Very dense, wet, gray. trace to 
slightly s ilty. slightly gravelly 
SANO to fina to medium SANO. 

Depth 
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LAB 
TESTS 

J-2160 May 1988 
HART-CROWS~A & associates. inc . 
Sheet 1 of 2 Figure C-6 
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Boring Log B-4 
SOIL DESCRIPTIONS 

Ground SUrtac• El•Y•t1on 1n ~••t 

Very Clense (hard). moist to wet. 
gray, interbedded. finely laminated 
SILT. tine sandy SILT with treca 
gravels. and slightly gravelly SANO . 

Bottom of Boring at 73.5 Feet . 
Completed 5/11/88 . 
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1. A•t•r to Flour• C-1 tDt' ••Pl9n•t1an of d••cr1pt1on• 
and symbol• . 

2. Soil descr1Pt1one and etretu• lln•• are 1nterpr•t1ve 
and actual change• mey be gradual. 

3. &round water l•v•l. if indicated, 1• at ti•• of df-1111no 
fATDI or for dat• •P•C1f1ed . Lmv•l .. y vary with ti ... 

SMPle 

STANDARD PENETRATION 
RESISTANCE 
.A. Blowe per l"'oot 

• .. 
.. .. ; .. 
.. .. .. .. 
.. .. .. .. 
.. .. .. .. 
.. 
.. 

.. 

.. 

.. .. .. .. 
.. .. 
.. 

.. .. .. 

.. 

.. .. 

.. .. 
• .. • 

. 

• •Water Content in Percent 

-
• _g 

10· 

• B!I -u· 

~ 

-

LAB 
TESTS 

J-2160 May 1988 
HAAT-CROWSER & associates, inc . 
Sheet 2 a f 2 Figure C-6 
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Boring Log and Construction Data for 
Monitoring Well MW-4A . 

Geologic Log Well Design 
PVC c 

~ Casing Stickup In Feet 1. 4 --a. Q) 

a>a> E 
Q~ ~r:l. 

Approximate Ground Surface ~ o. 
Elevation in Feet J: .5 Sample 

a....,...~~~~~~~~~~~~~,___, 

(Medium dense), moist, black, - slightly gravelly, slightly 
- silty to silty, medium to fine 
- SAND with substanti a 1 organics. < 1 S-1 
- and wood fragments. 

5-
- -'r.edium dense to dense, wet,'--- 1-2 S-2 

gray brown to brown, gravelly - to very gravelly SAND. 
- {Hydrocarbon-like .odor below S-3 
- ap.proximately 4-foot-depth) 

10-
- 12 S-4 

- 5-6 S-5 

15 _ Bottom of Boring at 14.0 Feet. 
Completed 5/11/88. 

. 
20-

-
-
-
-

25-

Blows 
per 
Foot 

35 

27 

27 

38 

76 

1. Refer to Figure C-1 for explanation of descriptions and symbols_ 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TO: At Time of Drilling 

.. .. 
HIJRrCRowsER 
J-2159 8/88 
Figure C-1  
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Boring Log B-5 
SOIL DESCRIPTIONS 

&round SUrtec• El•v•t1on 1n Feet 

(Very den5e) , d&lllP to M01st, brown. 
silty, gravelly, aed1u• to fine SAND 
w1th gravel to 6 1nches and angular 
t.1E.....!:a~12 inches. (Fil:!J_ __J 

(Medium dense to dense), wet. gray, 
gravelly SAND becoming sandy GRAVEL. 

Medium dense, wet, gray, trace to 
slightly silty, f1na SANO with shall 
fr agments. 

Beca111es loose. 

Occasional woad . 

Hard, moist, gray, fine sandy SILT. 

O.pth 
1n Feet 

0 

5 

10 

15 

20 

25 

50 

55 

STANDARD PENETRATION 
RESISTANCE 
~Bl awe p.r Foot • .. • •• 

- ·~ 
I 

,.. 

,.. 

,.. 

II 

• v 

... 
• "' 

,.. 

I ,.. 

v 
,.. • 
.. 

,, ' 
. 

~ .. .. 
. 

I . 
,. • ' 

. 

. ., . 
- \ . I\ .. 4 ' .. 

• . '"' • • Net:ar Content: tn Percent 

J-2160 May 

~ 

-
LAB 
TESTS 

• ~ -tCTE 5 
&" 

-

as 
NlTE 5 

NJTE 5 

-NJTE 5 

-N:ITE 5 

1988 
HAAT-CROWSER & associates. inc . 
Sheet 1 of 2 Figure C-8 
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Boring Log B-5 
SOIL DESCRIPTIONS 

&round Surface Elev1t1an 1n Feet 
Depth 
1n FHt 

!hard). wet, 60 Very dense gray, 
interbedded, silty, fine SAND and 
fine sandy SILT with scattered shell 
fragments and wood . 

65 

70 

Bottom of Bor1n3 at 73.5 Feet. 
Completed 5/12/ e . · 75 

80 

85 

90 

9!5 

100 

105 

110 

us 

120 

l . A•t•r ta F1aure C-t tor explenet1on ot deecript1ona 
and aym11011 . 

2. Soil de1cr1pt1on1 and str1tu• 11nee era interpretive 
and •ctuel cnenu•• ••Y D• greduel. 

3 . Ground water lev11, 1f 1nd1ceted, 1• et ti•• at dr1ll1na 
!ATDI or tor date •p1c1t1•d. Level ••Y very with time. 

It . BLOW CIJU'IT MAY N>T BE AEPRESENTATJVI! OF ACTUAL MATERIAL. 
DENSITY. 

STANDARD PENETRATION 
RESISTANCE 

LAB 
TESTS 

Sarapla .6. Blow• par Foat 
• .. - . .. 

~ 

• .. 
Ii 

- j 

II 

• ~ '-4 1 tEAVE 

~ 

I\ 

I-

~ ~ 

I-

I-

I-

I-

I-

I-

I-

I-

... 

-. 
I-

I-

I-

-
... . • .. 
• INtar Content 1n Percent 

J-2160 
HART-CROWSER 
Sheet 2 of 2 

May 1988 
& associates, inc . 
Figure C-8 
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Boring Log and Construction Data for 
Monitoring Well MW-SA 

Geologic Log Well Design 
PVC 

.c Casing Stickup In Feet -0. 2 --0. G> 
a> a> 
Qu. 

Approxima ta Ground Surface 

E 
:l c. z c. 
I 

::c: .S Sample 
0 

Elevation In Feet 

{Medium dense). mqist, black,. < 1 
- gray, ox-brown, slightly silty, 

S-1 

- gra'vel ly SAND with . riprap 
- to 12-inch-diameter. (FILL) 40 5-2 

5_ (Medi um dense), black~ moist I 
to wet, slightly gravelly, 10 s-3 

-\medium to fine SAND. (FILL)n 

10-

-

-

15 _ Bottom of Boring at 14.0 Feet . 
Completed 5/11/88. 

20-

-
-

25-

3-4 S-4 
! 

1 S-5 

l S-6 

Blows 
per 
Foot 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

ATD: At Time of Drilling 

.. .. 
HIJRTOIOWSER 
J-2159 8/88 
Figure C-9  
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Boring Log 8-6 
SOIL DESCRIPTIONS 

Wet, black, silty. gravelly. sandy · 
FILL with substantial wood. 

--- --- --- -Medium dense. moist to wet. grey. 
gravelly SAND interlayered with 
silty. fine SAl'I> with shells and 
wood. (FILL) 

--- --- --- -Medium dense. wet. grey. tree• ta 
slightly silty. fine SA..:> with wood 
and shells. 

Grades more silty . 

Grades to very silty. 

Very loose . 

Very loose. 

D•pth 
1n Feet 

0 

!5 

--2.-­
AlD 

10 

15 

20 

BO 

STANDARD PENETRATION 
RESISTANCE . 
.A. Blow• per Foot • • I • • 

t 

I • 
v .. 

• 
.. !\ .. 
'" ' '" 

'" i\ 
'" ·~ !/ 
'" v ~ , , 
'" 
'" 
'" 

19 
'" 

'" 
• "' ~ 

~ 
v" 

4 

·~ 
I- l'..r--

', 
·~ I-

I-

"' .. •• 
,. 

vv 
,/ • '-. 

• ~ • • M•tar Content 1n Percent 

-

-

LAB 
TESTS 

GS 

'"1-2160 May 1988 
HAAT-CAOWSER & associates. inc . 
Sheet 1 of 2 Figure c-10  
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Boring Log B-6 
SOIL DESCRIPTIONS 

Ground Surtac• El•v•t1on in Feet 

Medium dense, wet. gray, slightly 
silty to silty. fine SANO with wood 
and shell fragments . 

-- --- --- --- --- -Very dense, wet. gray. trace to 
slightly gravelly SANO with 

n occasional shells. , 
Bottom of Boring at 73.0 Feat. 
COlllPl&ted 5/13/88. 

Depth 
1n FHt 

60 

70 

75 

eo 

90 

100 

105 

uo 

U5 

120 

1. Refer ta Ftgure C-t tor explenat1an of daacr1pt1ons 
and ay.abal•. 

2. Sail descr1pt1Dn• .nd atretUll 11nea ere 1nterprat1Ve 
and actual ch•na•• •ey be gredu•l . 

3. &round water level, 1f 1na1ceted. 1• et ti .. of ar1111n1 
(ATDI or tor dete apec1t1ed . Level .. y very with t1•• · 

Sample 

STANDARD PENETRATION 
RESISTANCE 
A Blowe per Foot 
t • • .. - -

....... 

' " .. 
~ 

f\ • .. . 

'" \ .. • .. ' "' ' 
"" t-

• 

" 

. 

. 

" 

" 

. 

. . 
t-

... .. 
• 

.. 
'" 
a • .. . -• Weter Content 1n Perc:11nt 

-

.. 

LAB 
TESTS 

J-2160 May 1988 
HART-CROWSEA & associates, inc . 
Sheet 2 of 2 Figure C-10 
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Boring Log and Construction Data for 
Monitoring Well MW-6A 

Geologic Log Well Design 
PVC 

.&; Casing Stickup In Feet 1.3 --a. CD 
~~ e 
o~ ~a. 

Approximate Ground Surface ~ a. 
Elevation In Feet ~ .5 Sample 

O-r~~---~~~~-~~~...-~ 

(Medium dense) , moist to wet, 
. black, brown, and gray, slight-

5 

10 

15 

20 

25 

ly gravelly, silty SAND wi th 
wood . (FILL) 4-5 S- 1 

Interbedded (medium dense),wet,ji 
gray , medium to f i ne SAND and < 1 
silty, fine SAND with wood and · 

S-2 

-shell fragments-:-r------~ - ·· · 
\ .. . ··-· . . - · ... . _ .. _ .. ·-· - __ _, 

Interbedded (loose to medium 
dense}, wet, gray, silty, fine 

< 1 S- 3 

SAND, gravelly , medium to fine <1 s-4 
SAND, and fine SAND with wood 
and shell fragments. 

Bottom of Boring at 14 .0 Feet . 
Completed 5/13/88. 

< 1 S-5 

Blows 
per 
Foot 

41 

35 

34 

16 

26 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soll descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

.. .. 
J-2159 
Figure C-11 

8/88 
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Boring Log and· Construction Data· for 
Monitoring Well MW-7 

Geologic L,.og Well Design 
PVC 

.c Casing Stickup In Feet -0.2 --0. Q) 
Q) Q) 

cu.. 
Approximate Ground Surface 
Elevation In Feet 

O Approximately 1 foot CONCRETE 
- over (medi um dense to very 
- dense), moist to wet, gravelly 
- SAND with trace wood and shells. 
- Slight to moderate petro 1 eum 

S- odor. (FILL) 

-
-

10-

-
-
-
- Bottom of Boring at 13 . 5 Feat . 

15- Completed 5/16/88 . 

. 
20-

-
-
-

25-

E 
::J a. z c. 
I 

::c .5 Sample 

2 S-1 . 

2 S-2 

1 S- 3 

<1 S-4 

< _ _l 

Blows 
per 
Foot 

17 

34 

67 

57 

50/6" 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

.. .. 
HIJRrCRowsER 
J-2159 8/88 
Figure C·12  
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Boring Log and Construction Data for 
Monitoring Well MW-8 

Geologic Log Well Design 
PVC 

..c Casing Stickup In Feet LB --ClCD 
CD CD 
CILL. 

Approidmate Ground Surl·ace 

0 
Elevation in Feet 

Approximately 5 inches ASPHALT 
- over (medium dense to dense), 
- moist to wet, gray and ox-brown i 

E 
:::J Cl 
z a. • :r .5 Sample 

- gravelly SANO, trace wood and < 1 
_ shell fragments. (FILL) S-1 

5-
- <1 S-2 

- < 1 S-3 
-

10-
- < 1 · S-4 

-
- < 1 S-5 

15 _ Bottom of Bori ng at 14.0 Feet. 
Completed 5/16/88 . 

-

20-

-
-
. 
. 

25 -

Blows 
per 
Foot 

35 

14 

49 

30 

73 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

.. .. 
HIJRrCROwsER 
J·2 IS9 8/88 
Figure C-13  
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Boring Log B-9 
SOIL DESCRIPTIONS 

&round Surtaca £lev•t1an 1n Fe•t 

CONCRETE. 
Medium dense ta vary dense. wet. 
gray, gravelly, medium ta fine SAND 
to very sandy GRAVEL. 

- --- --. -- --- --- -Very dense. wet, gray, very gravelly 
SAl'D grading ta slightly silty, 

l sl1ghtly gravelly ta gravelly, fine I 
SAND. 

Dense. clean ta slightly silty, fine 
to 111ediu111 SAND. 

-Grades very dense . 

Very dense, wet, gray, gravelly, 
coarse SANO. 

Bottom of Boring at 47 .5 Feat . 
Completed ~/17/BB. 

Depth 
in Feet 

0 

~ 
5 4TD 

10 

15 

20 

25 

50 

60 

s. Ref_. to l"lQUre C-s for •JCP19nat1on ot dHcr1pt1-
and aymola . 

2. Soll d••crlpttana and •tratu• 11naa are 1ntarprat1v• 
and actual cnana•a ••Y ba gradual. 

3. ;round watar level. 1f 1nd1cated. 1e at tt .. at dr1ll1ng 
IATDI Ill" tar date apec1Ued . Leval uy ver.y wtth u ... 

STANDARD PENETRATION 
RESISTANCE 

LAB 
TESTS 

.A Blawa par Foat 
• .. - •• -

• .. \ 
~ &S 

. • .. 

• 
~ • 

. 

. 

. 

.. 
• 

. . 

. 

" 

.. 

. 

.. 
• 

J-2160 
HART-CROWSEA 

• I~ 
\ 
~ 

) 
\ 
" 

-1 1 t£AVE 

I/ 

0 • 
I 

• ~ 
I' 

\ 

~ 

• 

~ ..!I 10· 

~ 

• , . -
May 198,8 
& associates. inc. 
Figure C-14 
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SOIL DESCRIPTIONS 

&raund Surtac• Elevat1an 1n Feet 

Dense. wet. gray. black and brown, 
silty, gravelly. • edium to fine SANO 
w 1th wood . (FILL) 

~~ ~ ~~ ~~ 

Medium dense. wet. gray. trace to 
slightly silty. slightly gravall~ 
fine SAND grading to tine SAND with 
wood and shell fragments. 

Loose. 

Dense. 

Loose. wet." gray. slightly-;rny to 
s1lty, fine SAND with trace wood and· 
shell fragments . 

Becomes llMldiu• dense. 

Depth 
1n Feet 

0 

5 
....3Z..­
Alll 

10 

20 

!SO 

5!5 

60 

Sample 

STAK:IARD PENETRATION 
RESISTANCE 
I!. Blalf• per Faot 

I • - , . 

.. ~ 
J 

I- I .. .. I 
.. I .. 
I-

I-

.. 

~ 
.. 
I-

~ 
.. If 
.. 

1/ .. 

' 

.. / 
u 

.. .. 
I-

-
' -

~ 

.. 
-

.. I\ 
"'\. 

• . -•Wet.,. Content 1n Percent 

.. 

-

LAB 
TESTS 

.J- 2160 
HART-CROWSER 
Sheet 1 of 2 

May 1988 
& associates, inc . 
Figure C-15 
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Boring Log B-10 
SOIL DESCRIPTIONS 

~und SUrt•c• El•v•t1an in F••~ 

Very dense, wet. gray, interbedded, 
slightly silty to silty, fine SAllD, 
cl•an fine SANO, and SILT wi th tree• 
wood and shell fragments. 

Bottom ot Baring at 68.5 Feet. 
Completed 5/17/88. 

O.pt.h 
1n Feet 

&O 

70 

75 

IO 

90 

100 

109 

uo 

U!S 

120 

S. Ret1r tD Figure C-1 tor 8Xpl1n1tlon Dt d11Cr1pt1one 
ind 1y1111a11. 

2. Soil a11crtpt1on1 and 1tr1tu• lines 1ra 1nt1rpr1t1v1 
and 1ctu1l changes .. y b1 gr1du•l. 

3. ;round w1t1r 11v11. 1t lnalc•t•d, 11 •t ti .. of dr1111na 
(ATDI or tor date •P•Cif11d . L•val ••Y v•ry with ti ... 

STANDARD PENETRATION 
RESISTANCE 
"'Blow• p1r Foat • I • .. 

I'\;. 
~ 

~ 

~ 

--
.. --
~ 

~ -
~ 

.. 

~ 

~ 

~ 

~ 

~ 

• • W1t1r Cont1nt in P1rc1nt 

-
~ 

.. ~ 
6" 

.. Jig 
B" 

.. 

LAB 
TESTS 

J-2160 May 1988 
HART-CROWSER & associates, inc. 
Sheet 2 of 2 Figure C-15 
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Boring Log and Construction Data for 
Monitoring Well MW-11 

Geologic Log Well Design 
PVC 

~ Casing Stickup In Feet 1 . 7 --a. Q) 
~a> E 
Q~ ~a. 

Approximate Ground Surface z a. 
Elevation In Feet ± .5 Sample 0-..-......... -....,.;.,'--~~ ....... ~~~~~~~..---
(~~dium dense), moist to wet, - black, brown, red and yellow, 

- silty, gravelly , medium to 
- fine SAND with substanti al · 
- wood. 

2 S-1 

5- Medi um dense , moist to wet , 
- gray, slightly silty, gravelly 1 S-2 
_ SAND with silty, fine SAND to 

fine sandy SILT int erbeds, - shell fragments and wood . 2 S-3 
- {Moderate hydrocarbon-l i ke odor 

10 - associated with SILT layers.) 

-
-
-

15-

20-

-
-
-

25-

Bottom of Boring at 16.5 Feet . 
Completed 6/2/88. 

<1 S-4 

<1 S-5 

<l S-6 

Blows 
per 
Foot 

15 

19 

8 

11 

7 

5 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes. may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of DriUing 

.. .. 
lllJRrCROWSER 
J-2'59-01 6/88 
Figure c-16 
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Boring Log and Construction Data for 
Monitoring Well MW-12 

Geologic Log Well Design 
PVC 

.i:. Casing Stickup In Feet 1. 3 --c. Q) 
CD Q> 
Cl~ 

Approximate Ground Surface 

0 
Elevation In Feet 

(Medium dense}, wet, black, 
- buff and pink, slightly gravel 
- - l y, silty, fine SAND with 
- wood and substantial shells. 

(FI LL) - -----5- (Medium dense to very dense), 
- moist to wet, black grading to 
_ gray, sligbtly gravelly, 

medium to fine SAND to SAND. -
-

10-
-
~Becomes gravelly . 

-
-

1 5-+---~~~------------' 
Bottom of Boring at 15 . 0 Feet. 
Completed 6/2/88. 

20.-

-
. 

25-

E 
:J Q. z Q. 
I 
J: .E Sample 

< 1 S-1 

<1 S-2 

< 1 S-3 

< 1 S-4 

< 1 S-5 

Blows 
per 
Foot 

35 

19 

34 

23 

,. ., 
O..i 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

ATD: At Time of Drilling 

.. .. 
HLVn'OlOWSER 
J-2159-01 8/88 
Figure C•17  
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.5 

Boring Log and Construction Data for 
Monitoring Well MW-13 

Geologic Log Well Design 
PVC 

.c Casing Stick up In_ Feet -0. 4 --Q Cl) 
Cl) Cl) 

OU. 
Approximate Ground Surface 

0 
Elevation in Feel 

_ (Medium dense), damp, gray and 
brown, fine SAND with shell 

- fragments. (FILL) 
-
----- ---

e 
~Q 
ZC1 
± .5 Sample 

< 1 S-1 

5- Interbedded (medium dense to 
- very stiff}, mai st to wet, gray, < 1 S-2 
- fine SAND and fine sandy SILT 
_with wood and shell fragments~ 

< 1 S-3 
-

10-

- < 1 S-4 

-
- < 1 S-5 
-

15-+----------------t 
Bottom of Boring at 15.0 Feet. 

- Completed 6/2/88 , 
-

20-

-

25-

Blows 
per 
Fool 

20 

17 

19 

19 

9 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are ·interpretive and actual change$ may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TO: At Time of Drilling 

.. .. 
llJJRrCRoWSER 
J-2169•01 B/88 
Figure C·18 
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Boring Log and Construction Data for 
Monitoring Well MW-14 

Geologic Log Well Design 
PVC 

.c Casing Stickup In Feet -0. 4 --0. Cll 
Cl) Cll 
Ou.. 

Approximate Ground Surface 
O Elevation In Feet 

_ ASPHALT over (medium dense), 
moist, vary colored, silty, 

- medium to fine SAND with wood, 

E 
:J Q. z Q. 
t · 
J: .5 Sample 

-brick, and misc. debris. {FILL) <1 S-1 
-1--~~~~~~~~~~~---1 

5- WOOD with varying amounts of 
_ SAND and GRAVEL. (FILL) 

-
-
-

10-

< 1 S-2 

< 1 S-3 

- < 1 S-4 
-u'(Medium dense). wet-:-9ray, \ I 
_ s 1 i ghtly silty, very sandy~ 

GRAVEL. i < 1 S-5 

15- Bottom of Boring at 14.0 Feet . 
Completed 6/3/88. 

-

. 
20-

. 
-

25-

Blows 
per 
Foot 

22 

2 

4 

5 

16 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3 . Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

.. .. 
lllJRrCROWSER 
J-2159-01 6/88 
Figure C-19 
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Boring Log and Construction Data for 
Monitoring Well MW-15 

Geologic Log Well Design 

,i::; Casing Stickup In Feet 1.4 --0. Q) 
CD CD 
o~ 

Approximate Ground Surface 
Elevation In Feet Sample 

o-'T'"------------~---------------------------. 
(Medium dense) , wet , very silty, 
fine sr-.rrn with wood, · riprap . .----+ 

Rip rap, 2 to 6 inches in size(?) 

5 WCOD, Bark, Chips with hydrogen 
sulfi de-like (?)odor. (FILL) 

10 

15 

20 

25 

oos e, wet, rnterbedded gray, fine 
sandy SILT and very silty, fine 
S~NO with trace wood. 

Bottom of Boring at 16.5 Feet. 
Completed o/9/88. 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

Blows 
per 
Foot 

38 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

.. .. 
llJJRTCROWsER 
J-2159-02 6/88 
Figure C-20 
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Boring Log and Construction Data for Boring B-16 

Geologic Log Well Design 
c 

Casing Stickup In Feet --Q CD 
CD CD 
Ou. 

Approximate Ground Surface 
Elevation in Feet Sample 

o--..;;;.;..;;~~~~~~~~~~~~---. 

5 

(loose), wet, gray, gravelly, 
silty, fine SAND with wood, 
· . ri pr.ap • ( F~ 

(Medium dense), moist, gray brown, 
silty, gravelly, fine SAHD 
with charcoal fragments (?) 

\(FILL) _ _J 
(~edium dense), wet, gray, 
\gravelly SAND with trac~<!j 

(Medium dense), wet, gray, fine 
10 SAND with wood and thin, black, 

organic zones to 1/2-inch-thick. 

15 
(.Medium dense), wet, gray, slightly 
silty to silty, fine SAND with 
occasional shell fragrrents. 

Fine SANO with shell f ragments . 

20 Fine SAND. 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-8 

Blows 
per 
Foot 

10 

27 

18 

11 

8 

16 

17 

21 

Bottom of Boring at 21.5 Feet. 
Completed 6/9/88. No well installed. 

25 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

ATD: At Time of Drilling 

.. .. 
HIJRrCRoWsER 
J·2159-02 6/88 
Figure C-21 
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Boring Log and Construction Data for 
Monitoring Well MW·16A 

Geologic Log Well Design 

~ -- Casing Stickup In Feet 1.5 
a. G> 
Cll CD 
Ou. 

Approximate Ground Surface 
Elevation in Feet 

o--~~~~~~~~~~-~~----. 

No samples collected from 0 to 
10-foot-depth. See Log B-16 for 
soil description. 

5 

10-- -- -- -- --- --
(Medi um dense), wet, gray, 

15 

20 

25 

slightly gravelly, medium to fine 
SAND with trace wood. 

{Medium dense), wet, gray, s ilty, 
fine SAND with occasional shell 
fra men ts. 

Bottom of Boring at 16.5 Feet. 
Completed 6/12/88. 

Sample 

S-1 

S-2 

Blows 
per 
Foot 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with. the time of year. 

ATD: At Time of Drilling 

.. .. 
HIJRrCRowsER 
J-2159-02 6/88 
Figure C-22 
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Boring Log and Construction Data for Boring B-17 

Geologic Log Well Design 

.&:. Casing Stickup In Feet --0. Q) 
CD Q) 

ou. 
Approximate Ground Surface 

0 
Elevation In Feet 

_ {Dense), silty, gravelly SAND with 
wood, riprap. (FILL) 

_ WOOD with strong hydrogen sulfide­
like(?) odor. (FILL) -

5-
-
-
-
-

10-
-
. 

-- Log yard debris (larae pieces of 
15- wood. 

(Loose), moist, gray, slightly 
silty, fine SAND with thin layers 

20 
of wood chips. Moderate Hydrogen 

-n sulfide-like(?} odo.r. / . 
(Loose), wet, reddish brown WOOD 

- CHIPS with fine SAND matrix. 
- Moderate Hydrogen sulfide-like(?) 

odor. 
25-

Sample 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-8 

S-9 

S-10 

_i--( L-o-o-se_)_,_w_e_t_,_g_r_a_y_, _g_r_a v_e;.._l_l _y _.S_A_N_D-;. S-11 

_ (Loose), wet, gray, trace to 
slightly gravelly, slightly silty, S-12 
fine SANO with interbedded very 

30- silty, fine SAND to fine sandy 
5

_
13 - SILT. · 

Blows 
per 
Foot 

40 

13 

11 

5 

9 

7 

6 

2 

2 

2 

6 

7 

5 

- Bottom of Boring at 31 .5 Feet. No well installed. 
Completed 6/10/88. 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

.. .. 
HIJRrCROWSER 
J-2 15 9--02 . 6/88 
Figure C•23 
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.5 

Boring Log and Construction Data for 
Monitoring Well MW-18 

Geologic Log Well Design 

I 
I 
I 
I 
I 

s:; Casing Stickup In Feet 2. 2 --c. Cl> 
Q) Cl> 
Ou. 

Approximate Ground Surface 
Blows 8-18 

Elevation In Feet 
0 

- (Dense), moist, dark brown, 
Sample 

S-1 47 

- gravelly SAND. {FILL) 

- (Loose),. wet," reddish brown , large 
I S-2 4 

WOOD CHIPS with fine SAND matrix. ·- .Moderate hydrogen sulfide-like{?) 
odor. (FILL) 

I s S-3 7 

I 
I 
M 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-
-
- .. S-4 6 
- .. 

.. 
10 -

- S-5 5 

-
' . 

S-6 7 -
15 -

. 
S-7 3 

(Loose), wet, gray, siightly silty 
SAND with wood chips. 

20 
4 S-8 

-
S-9 6 

- (Loose), wet, gray, slightly 
gravelly SANO with occasional 

25 
S-10 8 

- shell fragments. - S-11 8 

- Bottom of Boring at 29.0 Feet . 30 Completed 6/10/88. 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

.. .. 

MW-18 

HIJRrCROWSER 
J-2159-02 6/88 
Figure C-24 
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.5 

Boring Log and Construction Data for 
Monitoring Well MW-19 

Geologic Log Well Design 

~ -- Casing Stickup In Feel 1. 9 
a. Q> 
CD CD 
Cl LL. 

Approximate Ground Surface 

0 
Elevation In Feet 

(Medium dense), damp, gray, sandy 
GRAVEL to reddish brown, large 
WOOD CHIPS. (FILL) 

Sample 

5 

10 

15 

20 

25 

(Loose), moi st, reddish brown to 
black, large WOOD CHIPS with fine 

S-1 

S-2 

SAND matrix and occasional gravel . S-3 
(FILL) 

S-4 

S-5 
Slight Hydrogen sulfide-like,(?) 
odor. S-6 

Loose) , wet , brown, fine l·JOOD 
CHIPS and fine to medium SAND. S-7 
Slight hydrogen sulfide-like (?) 
odor. 

oose , we , gray, s i y, me 
SAND with occasional shell 
fragments. 

Bottom of Boring at 24. 0 Feet. 
Completed 6/11/88. 

S-8 

S-9 

S-10 

Blows 
per 
Foot 

19 

13 

3 

5 

8 

15 

4 

2 

6 

5 

1. Refer to Figure c~1 for explanation of descriptions and symbols. 

B-19 

2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

MW-19 

.. .. 
ffLIRTCROWsER 
J-2159-02 6/88 
Figure C-25 
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Boring Log and Construction Data for 
Monitoring Well MW-20 

Geologic Log Well Design 

.c Casing Stickup In Feet 1. 6 --a. Cl) 
CD CD 
QLL. 

Approximate Ground Surface 

0 
Elevation in Feet 

_ ASPHALT over ( 1 oose), damp, gray 
and black, slightly silty, very 

- gravelly SAND. (FILL) 
-

5
_ (Medium dense), wet, gray, slight­

ly gravelly to gravelly, medium 
to fine SAND with occasional thin, 
gravelly interbeds. -

-
-

10-
-

-
-

15
_ Bottom of Boring at 14.0 Feet. 

Completed 6/11/88. 

20-

-
-

25-

Sample 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

Blows 
per 
Foot 

10 

4 

14 

16 

28 

20 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2 .. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

.. .. 
llJJRrCROWSER 
J-2159-02 6/88 
Figure C-26 
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Boring Log and Construction Data for 
Monitoring Well MW-21 

Geologic Log Well Design 

.&:. Casing Stickup In Feet 2. 5 --Q. CD 
CD CD 
cu. 

Approximate Ground Surface 
Elevation In Feet 

Q-r-.,--~-:-~~~~~~~~~~----. 

(Loose), moist, dark brown, large 
WOOD CHIPS and medium to fine 
SANO. Large rocks from 2 to ,----i 

5 

10 

15 

20 

25 

5-foot-depth. (FILL) . 
(Loose), moist, greenish gray, 
slightly silty to silty, gravelly 
SANO. 

(Loose), wet, gray, gravelly SAND 
with thin layers of GRAVEL and 
SILT. 

{Loose), wet, gray, silty, fine 
SA"O with occasional shell 
fragments. 

Bottom of Boring at 16.5 Feet. 
Completed 6/11/88. 

Sample 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

Blows 
per 
Foot 

2 

55 

8 

24 

9 

3 

7 

1. Refer to Figure C-1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

A TD: At Time of Drilling 

.. .. 
HIJRrCROtNSER 
J-2 t 59-02 6/88 
Figure C-21 
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Boring Log and Construction Data for 
Monitoring Well MW-22 

Geologic Log Well Design 

.s:::. Casing Stickup In Feet 2. 0 --a. CD 
CD CD 
cu.. 

Approximate Ground Surface 
Elevation In Feet 

0-'T""...,.....;.----,-~~------------. 
(Loose), moist, dark brown, 

5 

10 

15 

20 

25 

slightly silty, gravelly SAND 
and large WOOD CHIPS. (FILL) 

(Dense), moist, gray, silty, 
gravelly SAND to (dense), wet, 
gray, slightly grav~!ly,r----­
medium to coarse SA~ 

(Medium dense), moist, gray, 
gravelly, medium to coarse SAND. 

-- --- --- -- -- ----t 

(loose), wet, gray, silty, fine 
SAND. 

Bottom of Boring at 16.5 Feet. 
Completed 6/12/88 . 

Sample 

S-2 

s-3 

S-4 

S-5 

S-6 

S-7 

Blows 
per 
Foot 

23 

49 

23 

13 

10 

3 

5 

ATD 

1. Refer to Figure C·1 for explanation of descriptions and symbols. 
2. Soil descriptions are interpretive and actual changes may be gradual. 
3. Water level is for date indicated and may vary with the time of year. 

ATD: At Time of Drilling 

11 
!~}itI(f;~ 
~~~~~~!ff 

Et~t~ 

.. .. 
llJJRTCROWsER 
J-2159-02 6/88 
Figure C-28 
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APPENDIX C 

FIELD INVESTIGATIVE METHODS 

The program of surface and subsurface explorations and sampling for this 

project was conducted in three phases over a five-week period in May and 

June of 1988 . Descriptions of our observations and exploration activities 

are presented below for each phase. General information on activities and 

methods employed for all phases are presented at the end of this appendix. 

The exploration logs are a representation of our interpretation of the 

drilling, sampling, and testing information. The depth where soils or soil 

characteristics changed is noted. The change may be gradual. Soil samples 

recovered in the subsurface explorations were visually classified in the 

field in general accordance with the method presented on Figure C-1. Field 

measurements of volatile organics compounds were conducted on subsurface 

samples during Phases I and II using a portable photoionization detector 

(H-Nu). A legend for the field exploratlon logs defining symbols and 

abbreviations utilized is also presented on Figure C-1. 

Surface sampling a~d boring locations were located in the field by hand 

taping from existing physical features. Ground surface and monitoring well 

casing elevations are not currently available. 

PHASE I · 

Phase I field activities included an environmental site reconnaissance, 

surface soil and transformer sampling, and subsurface explorations and 

monitoring well installation. 
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J-2159-03 
Page C-2 

Surface Soil Sampling Methods 

Surf icial sampling locations were identified and sampled during the Phase I 

environmental site reconnaissance conducted by Hart Crowser personnel on 

May 9 and 10, 1988. Based on visual observations and historical 

information, five transformer sites and two soil sampling locations, were 

selected. Sampling locations are shown on Figures 8 and 9. 

S~rface Soil Sampling 

One grab soil sample, SS-2, was collected and analyzed from the truck 

maintenance shop area at the east end of the property as well as one soil 

sample, SS-3, from the west side of the existing planer building. These 

soil samples were collected by compositing the upper two to three inches of 

soil from various locations in the area where visible staining or 

discoloration was observed. An attempt was made to select those places 

where discoloration or staining was heaviest or most visibly concentrated 

to obtain a •worst case• sample. Soils were retrieved with disposable 

plastic sampling scoops which were discarded after each use. Sample SS-1 

was collected but not analyzed. 

Transformer Sampling 

Five transformer locations were sampled as shown on Figure 9. These 

samples were collected in visibly oil-stained soils in the vicinity of the 

transformers or oils on the pads 

difficult at the time of sample 

or transformers themselves. It was 

collection to determine whether the 

observed oils were due to transformer leakage or splashes from nearby 

barrels. 

SaDIJ>le TR·l was collected from the three transformers located west of the 

existing planer building, and 'l'R-2 t"rom the three transformers west of the 

sawmill. Sample TR-3 was obtained from the transformer north of the 

kiln/boiler, while samples TR-4 and TR-5 were collected from transformers 

located near the older chipper and the chip pile/ship loading, respectively. 
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J-2159-03 
Page C-3 

One sample was collected from each site from the upper two to three inches 

of oil- stained soils from the vicinity of the transformer, as well as oils 

scraped off the pad or transformer. The samples were retrieved with a 

disposable plastic sampling scoop into a laboratory prepared glass jar for 

PC.B analysis . 

Subsurface Explorations 

A, __ total of 6 hollow-stem auger borings , designated MW-3A, MW-4A, MW'-5A, 

MY-6A, MW-7, and MW-8, were drilled from May 9 to May 17, 1988. The 

borings were advanced to depths ranging from 12. 5 to 15. 5 feet below the 

ground surface. Soil samples were collected using a split- spoon sampler 

and split into two equal .portions. One portion was placed in a laboratory 

prepared glass jar and immediately stored in a chilled cooler . The other 

portion was placed in a plastic jar for headspace evaluation. For a more 

detailed description of drilling, sampling, and headspace evaluation 

procedures, refer to those sections later in this appendix. 

The borings were completed as monitoring wells after the last soil sample 

had been retrieved. Yell construction diagrams are shown on the boring 

logs in this appendix. Construction methods are described in the 

Monitoring Yell Construction section later in this appendix. 

ln addition to the six borings drilled and converted to monitoring wells , 

eight hollow-stem auger borings. designated B·l through B-6, B-9, and B-10, 

were drilled during the same period for a concurrent geotechnical study of 

the site · for Daishowa . Boring logs of these explorations have been 

included in this report for completeness . Boring logs of these and the 

Phase I explorations are presented on Figures C-2 through C-15 this 

appendix. 
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Well Development 

Monitoring wells completed during the Phase I field explorations were 

developed to remove accumulated sediment and to improve the flow of 

formation water into the well screen. A 3-foot-long teflon and stainless 

steel bailer was lowered by new polypropylene rope to the well bottom. The 

bailer was then worked up and down to "surge" and develop the well. 

Approximately 15 gallons of water was removed in this manner from each well . 

Groundwater Sampling 

Monitoring wells installed during the Phase I field exploration portion of 

the project were sampled on May 17, 1988. Samples were collected with 

bailers, and transported to a testing laboratory for analysis. 

The depth to water in each monitoring well was measured with an electric 

well probe and the volume of water standing in the well bore was 

calculated. A 3-foot-long, stainless-steel and teflon bailer and new 

polypropylene rope were employed to remove a minimum of three casing 

volumes of water prior to sample collection. Water samples from each well 

were then collected with a bailer . 

PHASE II 

Phase II included conducting in situ integrity tests of two petroleum 

underground storage tanks located on-site, as well as advancing an 

additional four soil borings completed as monitoring wells. 

Subsurface Explorations 

A total of four hollow-stem auger borings, designated MW-11 through MW-14, 

were drilled on May 26, and 27, 1988. The borings were advanced to depths 

ranging from 12.5 to 16.5 feet below the ground surface. Soil samples were 

collected for chemical analysis. The borings were completed as monitoring 

wells. The wells were then developed and sampled as described in sections 
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below. Boring logs of the Phase II explorations are presented on Figures 

C-16 through C-19 of this appendix. 

Well Development 

Monitoring wells completed during the Phase II field explorations were 

developed to remove accumulated sediment and to improve the flow of 

formation water into the well screen . A 3-foot- long teflon and stainless 

steel bailer was lowered by new polypropylene rope to the well bottom. The 

bailer was then worked up and down to "surge• and develop the well. 

Approximately 15 gallons of water was removed in this manner from each well . 

Groundwater Sampling 

Monitoring wells installed during the Phase II field exploration portion of 

the project were sampled on May 27, 1988 . Samples were collected with 

bailers, placed i nto appropriate laboratory prepared glass jars, and 

transported to a testing laboratory for analysis . 

The depth to water in each monitoring well was measured with an electric 

well probe and the volume of water standing in the well bore was 

calculated. A 3-foot-long, stainless-steel and teflon bailer and new 

polypropylene rope· were employed to remove a minimum of three casing 

volumes of water pri or to sample collection. Water samples from each well 

were then collected with a bailer . 

PHASE III 

Phase III work was conducted between June 8 and 12, 1988, after r eceipt and 

initial evaluation of chemical test data from Phase I . A total of 10 soil 

borings were advanced in the vicinity of the old planer building site 

(north of green chain) . A total of six monitoring wells were installed. 

Off-shore sediment and water samples were collected along the shoreline. 

We obtained one off- shore sedi ment background sample from the shoreline 
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along Ediz Hook. Ye collected one background soil sample from property 

adjacent to the Merrill and Ring site . 

In addition, one soil boring was completed as a monitoring well and six 

shallow hand auger explorations were conducted north of the existing planer 

building. 

Chemical analysis of soil and water samples were conducted on a Gas 

Ch,romatograph mobilized to the site for the Phase III work . 

Mobil Gas Chromatograph 

Soil and water samples obtained during Phase III field activities . were 

submitted to a mobile Gas Chromatograph (GC) for analysis by Farr Friedman 

and Bruya (FF&B), a chemical testing laboratory under subcontract to Hart 

Crowser. The GC was mounted in a trailer and transported to the site to 

allow a rapid turnaround time for sample analysis. Samples were ·delivered 

to the GC as soon as was practicable (usually 15 minutes to one hour) after 

collection. FF&B's chemist took custody of the delivered samples and then 

proceeded with extraction and analysis. Results were provided to Hart 

Crowser generally within one to five hours after delivery of the sample, or 

for samples delivered late in the day, the following morning. Sample 

custody and handling procedures are discussed in the FIELD QUALITY 

ASSURANCE (QA)/QUALITY CONTROL (QC) PLAN section of this appendix. 

Surf icial Soil Sampling 

Eleven surficial soil samples, designated SS -1 through SS-11, were col lected 

in the vicinity of the old planer building site. These samples were 

collected from the upper· 2 or 3 in-ches of soil exposed at the surface; 

generally a moist to wet, black, dark brown and gray, slightly gravelly, 

silty to very silty, fine SAND with trace to substantial wood and bark 

fragments. Samples were obtained using a stainless-steel spoon, placed 

directly into laboratory prepared glass jars with teflon-lined lids 1 and 
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submitted to the GC for analysis. Sampling locations shown on Figure 4 

were hand taped from existing site features. 

Off-shore Sampling 

Samples of both bottom sediments off-shore along the shoreline, and water 

samples were collected and submitted to the on-site GC for analysis 

Off-shore Sediment Sampling 

Six off-shore sediment samples, designated OSS-1 through OSS-6, were 

obtained from bottom sediments along the shoreline north of the old planer 

building site on June 11 and 12, 1988. Sampled locations are shown on 

Figure 4. Samples OSS-1 through OSS-4 were collected June 11, 1988. 

Samples OSS-5 and OSS-6 were obtained June 12, 1988 to confirm analysis of 

samples OSS-1 and OSS-2. Sediment samples at the four locations consisted 

of a gray trace to slightly silty, very sandy GRAVEL, with varying amounts 

of shells, wood, and organics. 

A 10-foot-long metal pole fitted with a stainless steel spoon was used to 

collect sediment samples from below the water. Soils were composited at 

each location in a stainless-steel pan. After thorough mixing in the pan, 

two samples were collected in laboratory-prepared glass jars with teflon 

lid inserts. One sample from each location was submitted to the on-site GC 

for analysis. The second sample from each location was held for possible 

future analysis. 

Depths of samples collected were estimated by measuring the depth to 

sediment below water at each sampling location and correlation with local 

tide charts, rounded to nearest 1-foot interval. Sample depths recorded 

were 2, 3, 2 and 2 feet below MLL'IJ for OSS-1 through OSS-4 respectively. 

Samples .OSS-5 and OSS-6 were collected at the same locations and depths as 

OSS-1 and OSS-2. 
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Off-shore Water Sampling 

A grab sample of surface water was obtained at each of the four off ·shore 

sampling locations designated OSW-1 through OSW-4 by dipping a laboratory 

prepared glass Jar below the water surface. Yater samples were submitted 

to the on-site GC for analysis. 

Background Samplin' 

Soil samples were collected from the vicinity of the Merrill and Ring 

property to obtain information about the levels of contaminants in the area 

in general. 

Background Off-shore Sediment Sampling 

The off-shore sediment sample designated OSSBG·l was collected from the 

south side of Ediz Hook to provide information on the levels of 

pentachlorophenol and tetrachlorophenol present in soils in the Port 

Angeles Harbor. The sample location is shown on Figure 15, approximately 

0. 35 miles out from the base of Ediz Hook on the paved road. Sampling 

methods consisted of compositing soils collected from below water with a 

10-foot metal pole and stainless-steel spoon in a mixing bowl. The mixed 

sample was split and_ placed into two jars, with one-half submitted to the 

on-site GC. The other half was held for possible further analysis. 

Depth of sample OSS BG·l collection estimated as described in the Off-shore 

Sediment Sampling ·section above was +4 feet above MI.Ill . 

Background On-shore Soil Sampling 

A background on-shore sediment sample, designated BG·l, was collected on 

June ll, 1988, at the public marina/dock located just east of the property, 

shown on Figure 15. The overlying inch or two of organic matter was 

removed, and the upper 4 or 5 inches of soil was collected from three 

locations using a stainless-steel spoon. These soils which consisted of a 
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damp, brown and oxidized brown, slightly gravelly, silty, fine SAND were 

composited in a stainless-steel pan, and split into two halves; one-half 

was submitted to the on-site GC , the other half retained for further 

analysis . 

Subsurface Explorations 

Subsurface explorations conducted for Phase III included advancing soil 

b~rings in the vicinity of the old planer building site and north of the 

existing planer, as well as completing shallow excavations with a post-hole 

digger beneath the pavement just west of the existing planer . 

Auger Borings 

Ten hollow-stem auger borings were advanced to depths ranging from 12.5 to 

31 . 5 feet below ground surface north of the old planer building site. Soil 

samples were collected during drilling, split into two halves, and the 

halves placed in two laboratory-prepared glass jars with teflon-lined 

lids. One-half of each sample was submitted to the on-site GC for 

analysis . The other half was retained for possible future analysis . 

Borings B-15, B-21, and B-22 were finished as monitoring wells at the 

completion of drilling activities at each site, and designated MW-15, 

MW-21, and M\l-22, respectively . Due to logistical problems and sample 

analysis turnaround time, borings B-16 , B-18, and B-19 were grouted after 

total depths were reached . . Monitoring wells were installed later (a day or 

two at most) in a second, ~nsampled boring adjacent to each site. Wells 

were labeled to correspond with each boring location, MW"·l6A. MW-18. and 

MW-19. The MW-16A designation was used to distinguish the first and second 

borings at the B-16 location as two additional soil samples were collected 

in the second boring (MW·l6A) . 

Boring B· 20 was drilled on June 11, 1988 , approximately 40 feet north of 

the northwest corner of the existing planer building, and completed as a 

monitoring well, designated MW-20. Well construction information is 
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provided in the Monitoring Well Construction section of this appendix. 

Boring logs and well construction data for the Phase III explorations are 

presented on Figures C-20 through C-28 of this appendix. 

Hand Auger Explorations 

Soil samples were collected from s i x explorations located just west of the 

existing planer building . Mobile drill B-61 on-site to conduct hollow-stem 

a':1ger borings was utilized to core six holes through the asphalt at the 

locations shown on Figure 4 . The asphalt rubble was removed by hand, and 

soil samples obtained on 0 . 5- to 1. 0-foot-depth intervals with a post-hole 

digger. Exploration depths ranged from 1. 0 to 2. 5 feet. Soils were 

composited over the specified sampling interval in a stainless -steel pan. 

Samples were then split in half and placed in laboratory-prepared glass jars 

with teflon-lined l i ds. One-half of each sample was submitted to the 

on-site GC, while the second half was retained for possible further 

analysis . Boring logs of these hand auger borings are presented on Figures 

C-29 and C-30 of this appendix. 

Yell Development 

Monitoring wells completed during the field explorations were developed to 

remove accumulated ·sediment and to improve the flow of formation water into 

the well screen. A 3-foot-long teflon and stainless steel bailer was 

lowered by new polypropylene rope to the well bottom. The bailer was then 

worked up and down to "surge" and develop the well. Approximately 20 

gallons of water was removed in this manner from each well. 

Groundwater Sampling 

After development, the wells installed during Phase III were sampled. Due 

to the limited time frame during which Phase III work occurred, wells 

MY-15, MY-16A, MY- 18, MW-19, MY-20, MY-21, and MY-22 were sampled 

immediately after well development was completed . Samples were collected 

as described previously for Phases I and II. One water sample collected in 
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a laboratory-prepared glass jar was submitted to the on-site GC. 

duplicate samples were collected. 

No 

In addition, wells installed during Phases I and II were resampled during 

Phase III. Approximately 5 gallons of water was removed from wells MW'-3A, 

MW-4A, MW-SA, MW-6A, MW-7, MW-11, MW-12, MW-13, and MY-14 . Yater samples 

were collected and submitted to the on-site GC for analysis. An oversight 

resulted in well MW-8 being sampled and extracted, but not analyzed by the 

GC. 

Field Yater Quality Measurements 

General water quality measurements were recorded for all wells installed 

for this project. However,. field equipment failure prevented data 

collection for MW-16A and MW-22. Measurements were obtained after 

approximately 5 gallons of water had been purged, and prior to sample 

collection. In the case of Phase III wells, measurements were recorded 

after well development, but before sample collection. Table C-1 shows pH, 

specific conductivity, and temperature measurements for the wells. 

Table C-1 - Monitoring Well Water Quality Data 

Yell Phase Purge Volume Specific Temperature 
Number Installed in Gallons WI Conductivity in Degrees C 

3A 1 5 6.91 320 11 
4A l 5 6.97 910 13 
SA 1 5 6.37 710 13 
6A 1 5 6.79 1,740 14 
7 1 5 6.62 770 18 
8 1 5 6.90 1,092 15 
11 2 5 7.00 17,100 16 
12 2 5 6.21 20 15 
13 2 5 6.56 236 13 
14 2 5 6.79 1,320 14 
15 3 20 6.61 14,020 14 
16A 3 20 N/A N/A N/A 
18 3 20 6.38 40,000* 15 
19 3 20 6.47 33,300* 14 
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Table C-1 

Well 
Number 

20 
21 
22 

- (continued) 

Phase Purge Volume 
Installed in Gallons 

3 20 
3 20 
3 20 

mi 

6.61 
6.75 
N/A 

Specific 
Conductivity 

610 
1,830 

N/A 

Temperature 
in Degrees C 

16 
14 
N/A 

* May reflect some mixing of fresh and salt water along shoreline . 

Waste Soils ,and Water 

Based on results of chemical analysis of selected samples from Phase I, as 

well as additional historical information about the old planer building 

site, a Health and Safety Plan was implemented for Phase III field work. 

This plan is included in at the end of this appendix. 

Precautions were undertaken to contain and control, as much as was 

practicable, soil and water generated during drilling and sanapling 

activities. Plastic sheeting was placed on the ground and the drill rig 

moved into place on top of the plastic at each boring location. Soil 

cuttings generated during drilling generally were carried to the surface by 

the auger flights and were contained on the plastic. After the boring or 

monitoring well installation was completed, soils were shoveled directly 

into open- topped 55- gallon barrels. During site cleanup, the plastic 

ground cover was collected and transferred to barrels as well. 

DecontaJ1ination fluid generated during auger and drill tool cleaning, 

sampling equipment cleaning and well purge water were also collected in 

55-gallon drums. Drums were sprayed on one side with white spray paint. 

Labels were handwritten both on the· side and on the top of each drum in 

waterproof pen recording the drum contents, date filled, approximate 

volume, job number, and the name of a local person should additional 

information be required. Table C-2 contains an inventory of waste soils 

and water stored in drums on-site at the completion of Phase III field 

activities . 
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Table C-2 - List of Wastes Generated during 

Exploration Activities. June 1988 

.-----------------------------~--·------------------------------------------------------------
Oru1 

~csi~nition Contents 
, OruJ : Number i HP.pre~. 
~ Locition ; of i volute 
; lDruu ; 

: ilate 
J ...... . 

J tl~ ! ea 
I 
I 

t----------------------j-----------------------·------~----------- i ------j------------ ~ ---------1 : B-15 Cuttinos lSoils fret Borinq B-!5 !~~-l~l: MW-15 :3.S cu. ft. : b/9/S8 
; ~ii-!3 ?!Ir~!! and"iUnse a1atEr fros l'!~-15 anci d!!ccn- MIHS 20 gallons : 6/iiSS 

l 
2 

: · ; ta1inition riMe ~ater : 

3 
4 

S-16 Cutinas 
!1W-lcA Cuttinqs 

Protective Clothing, 
and Plastic 

B-22, ~W-!cA Rinse 

I 
I 

:Soils froa Boring B-16 
:soils fro1 Barino KW-16A ' . 
I 

lPrctective clothing, gloves, 
:and plastic ground cover 
:steas clein ~ater fro1 aucer 
:aeconta1ination · 
• I 

7 , B-16 Cuttinas :Soils fro1 Barino 9-16 
8 :M~-3A 1 5~ 1 7,11,!2,1S,14:~ater fra1 listed ~ells 

I I 
I I 

9 :MW-4A Purge and Rinse :water fro1 MW-4A and decon-
: :tuination rinse water 

!O ! 9-17 Cuttings :soils froa Boring B-17 
I I 

11 : B-15,-16 ?.inse :steas clean water fro1 auger 
l :deconta!ination 

12 

13 

15 

16 

17 
19 

20 

21 

22 

". '"" 

B-!7,-18 P.inse :st~a1 clean water from auger 
:deconta1ination 

Protective clothing, 
and Plastic 

B-1S Cuttings 

IOHS Purge 

llll-6A Purge 

B-19 Cuttinas 
9-20 Cuttings 

B-19,-20 Rinse 

B-21 Cuttings 

Protective Clothing, 
and P!a=:ic 

B-22 Cuttings 

l'!N-22 Purqe 

' I 

lProtective clothing, gloves, 
:and ?lastic ground cover 
:Soils fro• Boring B-18 
' I 
:water from MW-la and decon­
:taination rinse water 
:water fro• KW-6A and aecon­
: ta1ination rinse water 
I 
I 

:Soils fro1 Boring B-19 
lSoils fro1 Boring B-20 
r 
I 

:stea1 clean ~ater fro1 auger 
ldeconta1ination 
:soils iro1 -Boring B-21 
• I 

lfrotective clothino, gioves, 
land plastic gr~und .cover 
:Soils fro1 Boring B-22 
' I 
:water fro1 MW-22 and aecon­
l ta5ination ~in5e wat~~ 

Prct!c!ive Clothing, lProtective clothing, ~l:ives, 
iind rlastit: :and plastic ground ~;;·1er 

r 

' 

Mil-H:A 

KIH6A 

: lliHbA : 
:Green Chain: 
I I 
I I 

: t:W-4A : 
I • : B-17 
I 
I > 

:Green C!iainl 

1111-18 

l !liHS 
' ' : MlHS 
• ' ' :Green Chainl 

lltl-19 
lliMO 

1'111-20 

l!ii-2! 

llii-16A 
' I 

Kiri-22 l 
• I 

:1:il-22 : 
I 

' :sreen Cn.iinl 

2 

3 

3 
1 

l 

7 cu. H 
7 cu. ft 

Full Dr:.i1. 

i 
: Ml0/ 6~ 

!if1Z/ 8S 

I I 
I I 

:100 gallons : 6/12/88 
i : 
I I 
I I 

7 cu. ft. : 6/9/03 
35 gallons ! !:19/88 

• I 

' S gallons : 6/9/88 
' ' 

3 
4 

5 

7 
a 
9 

14 cu. ft. : 6/10/88 lQ 
• I 

~;) g&llons l !:HO/SS ! 1 

25 gallons 6/11 /SB t2 
I 
I 
I 

' Full Dru1 : 6/11/68 13 
I I • • 
:17.5 cu. ft.: 6/11/88 14 

' I 
15 gallons l 6/12/88 15 

• 
' 10 gallons : 6i8i88 !~ 
I 
I 

' ' :17.5 cu. ft.l 6/12/BB 17 
:3.5 cu. ft. : 6/11/88 1~ 
I I 

i 50 gallons 1 61111ee 19 
I I 
I I 

:3.5 cu. ft. : 6/12/89 20 

Full Oru1 

5 cu. ft. 

20 ;allons 

Full Dru1 

' I 

l 6/12/SB 21 
' • 
: 6/12/88 22 

6/12/Sa :~ 

25 . HA-1 to HA-c :soils froai nand auger ::oles ?laner 7 C\I. ft. ~111 1:a :s 
; -----~---------------------------------------------------------------------------~-------------
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GENERAL FIELD METHODS 

This section details field methods and activiti~s which were used in all 

phases of the project, and includes descripti ons of hollow-stem auger 

borings, monitoring well construction methods, decontamination procedures, 

and our field quality control plan. 

Hollow-stem Auger Borings 

The borings completed for this project were advanced with a truck-mounted 

drill rig under subcontract to Hart Crowser, using 4-inch inside diameter 

hollow-stem auger. The drilling was accomplished under the continuous 

observation of a geologist from our firm. Detailed field logs were 

prepared of each boring. Samples collected for environmental analysis were 

obtained on 2-1/2- to 5-foot-depth intervals using a 3-inch inside diameter 

split-spoon sampler. The sampler was driven into the soil approximately 18 

inches ahead of the auger using a 300-pound hammer free-falling 30 inches 

to obtain soil samples. Soil samples retrieved from the split-spoon 

sampler were field classified, and divided into two equal portions. One 

portion was placed immediately into a chilled cooler for later transport to 

the testing laboratory. The other portion was retained for later organic 

vapor evaluation by H-Nu, or for submission to the on-site GC for analysis 

during Phase Three~ H-Nu headspace evaluation methods are described below. 

Samples collected for geotechnical and engineering purposes were collected 

on 2-1/2- to 5-foot-depth intervals using the Standard Penetration Test 

(SPT) procedure and thin-walled shelby tubes. 

The standard Penetration Test procedure as described in ·ASTM D 1587, was 

used to obtain disturbed samples. A standard 2-inch outside diameter, 

split-spoon sampler is driven into the soil a distance of 18 inches using a 

140-pound hammer, free-falling 30 iriches . the number of blows required to 

drive the sampler the last 12 inches is the Standard Penetration 

Resistance . This resistance , or blow count. provides a measure of the 

relative density of granular soils and consistency of cohe~ive soils. The 
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blow counts are plotted on the boring logs at the respective sample 

depths. Samples were recovered from the spl.it-barrel sampler , field 

classified and placed in water-tight jars and taken to our laboratory for 

further testing. The Standard · Penetration Test is a useful quatitative 

tool from which density/consistency is determined. The results must be 

used in conjunction with other tests and engineering judgment. 

If the high penetration resistance encountered in very dense materials 

precluded driving the total 18-inch sample interval, the penetration 

resistance for the partial penetration is entered on logs as follows: if 

the total penetration is greater than 6 inches and less than 18 inches. 

then the noted blow count is the sum of the number of blows completed after 

the first 6 inches of penetration, over the number of inches driven in 

excess of the first 6 inches. For example, a blow count series of 12 for 6 

inches, 30 for 6 inches, and SO for 3 inches, would be recorded as 80/9 

inches. A blow count series of 32 for 6 inches and 50 for 4 inches would 

be reported as 50/4 inches. In the case where total penetration is less 

than 6 inches, the total number of blows and penetration are indicated. 

In fine - grained soils, a 3-inch-diameter thin-walled steli (Shelby) tube 

sampler was pushed hydraulically below the auger to obtain a relatively 

undisturbed sample for classification and testing. The tubes were sealed 

in the field and taken to our laboratory for extrusion and classification. 

Soil borings and monitoring well installations for this project are in 

general accordance with the minimum standards for the construction and 

maintenance of wells adopted by the Washington State Department of Ecology 

(Ecology) in May of this year. Borings not completed as monitoring wells 

were grouted from the bottom to near ground surface with a bentonite/cement 

slurry installed through a tremie pipe. Hand auger explorations completed 

for Phase Three were also grouted with bentonite/cement. 

were capped with a premix concrete plug at ground surface. 

Grouted holes 

 
 

FSPOPA  048277



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

J-2159-03 
Page C-16 

Monitoring Well Construction 

'When groundwater was encountered in a. boring, and after the last soil 

sample was collected, a 4-inch-diameter plug was used to remove any 

accumulated soil from the inside of the auger, to facilitate installation 

of the monitoring well. Two-inch inside diameter, schedule 40 PVC threaded 

riser pipe .attached to a 2-inch-diameter 10-foot-long, 0. 020 slot PVC well 

screen fitted with a threaded end cap was then placed through the auger to 

the bottom of the boring. Colorado 10/20 silica sand was installed in the 

annular space as filter material. The sand pack around the well screen was 

recorded by soWlding inside the annular space with a weighted measuring 

tape. A bentonite seal was installed from the top of the sand pack to near 

ground surface . 

Steel monuments were installed on all wells for security and protection. 

Wells MW-3A, MW-4A, MY-6A, MW'-8, MW'-11, MlJ-12 . MW'-15, MW'-l6A, MW'-18, MW'-19, 

MW-20, .MV-21, and MW'-22 were completed with either 4- or 6-inch-diameter 

locking steel well casing cemented around the PVC well casing and sticking 

up approximately 18 to 24 inches above ground surface. Wells MW-SA, MW'-7, 

.MV-13, and MW-i4 were completed with flush mount cast iron monuments 

cemented level with the ground surface, and locking "thermos-type" gasket 

PVC well caps. All wells were secured with padlocks . 

Field Decontamination Procedures 

All non-disposable soil sampling and drilling equipment were routinely 

decontaminated after each use. The drill rig, auger, and sampling rods 

were washed thoroughly with a high pressure hot water washer ("steam 

.cleaner") using soap and tap water, and rinsed with tap water. During 

Phase III operations, used auger and tooling was placed on a steel grating 

above an approximately 150-gallon holding tank. Rinse water and soil were 

collected in the holding tank · during decontamination operations. The 

holding tank was drained periodically into 55-gallon barrels for storage 

on-site. 
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Split-spoon samplers were washed between each use during Phases I and II 

with a concentrated solution of laboratory grade soap and tap water, and 

rinsed with deionized water. For Phase Ill work, split-spoon samplers were 

"steam cleaned" as described above between each use. 

Sampling equipment such as bailers, stainless steel spoons, pans , and the 

post-hole digger were washed thoroughly between each sample with a 

concentrated solution of trisodium phosphate soap (TSP) and tap water and a 

stiff-bristle brush, and rinsed with deionized water. Decontamination and 

rinse water was collected in 55-gallon drums. 

Organic Vapor Detection CH-Nu Readings) 

Organic vapors were detected during the Phases I and II field investigation 

using a model Pl 101 H-Nu portable photoionization analyzer. The H-Nu 

consists of a sealed ultraviolet light source which emits photons which 

ionize trace organics but do not ionize the major components of air. 'Which 

organic vapors are detected, and to what degree of accuracy, depends on the 

photoionization potential at the parti cular compounds and the calibration 

and lamp voltage of the instrument. For instance , some organic vapors, 

such as methane, cannot be detected with the H-Nu. 

The operational r ange of the H-Nu is from the detection limit, 0.1 to 2,000 

ppm in air, however, the response is linear from 0.1 to 600 ppm. For the 

field investigation, the H-Nu was equipped with a 10.2 eV lamp ~nd 

calibrated to benzene which has the lowest human exposure threshold in air 

of the volatile organic compounds commonly found in gasoline. The organic 

vapor concentrations measured by the H-Nu are not accurate but may 

correlate to the total volatile compounds in a given sample and is 

therefore a useful screening test. The H-Nu values are also used for 

environmental monitoring as a health and safety precaution . 

To assess the organic vapor content in the soil samples, a portion of the 

sample is placed in a sealed jar immediately upon opening the sampler. 

After nominal standing time of approximately 10 minutes the jar lid is 
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cracked and the H-Nu probe inserted in the sample jar headspace . 

resultant readings are shown on the boring logs. 

Field Screening for Underground Utilities 

The 

Subsurface exploration locations were checked with M&R personnel prior to 

drilling whenever possible to minimize the · possibility of damaging buried 

utilities. Locations were also checked by our field representative using 

Me.trotech utility locating equipment . A Metrotech 810 was used to detect 

buried metal piping by inducing a radio frequency in ductile material·. A 

Metrotech 50/60 was employed to locate active sources of electricity . 

FIELD QUALITY ASSURANCE (QA)/QUALITY CONTROL (QC) PLAN 

Objectives 

The primary objective of this Quality Assurance(QA)/Quality Control(QC) 

Plan was to assure that the accuracy, completeness, and representativeness 

of project data are known and documented. This plan also provided guidance 

for documentation of information collected in the field, sample custody, 

and field quality control samples. The following specific tasks are 

discussed: 

o Sample C~llection Quality Control 

o Sample Documentation and Custody 

o Field Data Quality Control Subsampling 

o Field Equipment Specifications 

o Laboratory Analytical Procedures 

Sample Collection Quality Control 

Field samples were collected according to methods discussed previously. To 

ensure accurate laboratory analysis of samples it was important that proper 

preservation and storage measures were performed . Table C-3 presents 
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container type, preservation and storage parameters, and maximum holding 

times for various chemical analyses for water, and. soils. 

Tab1e C-3 - Sample Handling Requirements 

Analyses Matrix 

Volatile Yater 
o.rganics 

Soil 

Semi volatile Yater 
Organics 

Soil 

Pesticides/ Soil 
PCB 

Dioxin Soil 

Yater 

Container (a) 

Glass (G), 
teflon-lined 
caps 

G, teflon-
lined caps 

Amber G, teflon-
lined caps 

G, teflon­
lined caps 

G, teflon­
lined caps 

G, teflon­
lined caps 

G, teflon­
lined caps 

Preservation 
and Storage 

4°C 

4°C 

4°C 

Maximum 
Holding Time (b) 

7 days 
until analysis 

10 days 
until analysis 

5 days until 
extr~ction; 

40 days until 
analysis 

10 days until 
extraction; 
40 days until 
analysis 

7 days until 
analysis 

No time specified 
for extraction 
or analysis 

No time specified, 
recommended 7 days 
until analysis 

(a) Appropriate containers will generally be obtained froa the laboratory 
performing analyses and will conform to their specifications. 

(b) Samples should be analyzed as soon as possible after collection. The 
times listed are the maximum times samples may be held from date of 
collection until date of extraction or analysis as specified. 

Note: These parameters are in accordance with USEPA CLP guidelines (1986). 
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Sample Documentation and Custody 

The following subsections describe the protocol used for accurate recording 

of sample information and the use of proper forms of documentation to 

ensure legally binding chain of custody requirements . 

Sample Labeling 

S,lll!lple labels clearly indicated sampling location (boring, well, site) , 

sample number and depth (for borings only), date, sampler's initials, and 

any pertinent comments such as specifics of filtration or preservation. 

Labels were filled out a t the time of sampling. 

Sample Custody 

After recovery, samples were maintained in our custody until formally 

transferred to another party . For purposes of this work, custody was 

defined as follows: 

o In plain view of our field representatives . 

o . Inside a cooler which was in plain view of our field representatives. 

o Inside any locked space such as a motel room, trailer, car , or truck to 

which our field representative or chemist subconsultant had the only 

immediately available key(s) . 

o Inside our corporate offices in a secure space. 

Custody Records 

Custody records were maintained for all samples recovered. This record was 

signed by the sampler and others who subsequently held custody of the 

sample. Specifications for chemical analyses was usually recorded on the 
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custody record under the header of Testing or was discussed in advance with 

the analytical laboratory . 

Boring Sample Collection Documentation 

As drilling progressed and subsurface soil samples were obtained , a 

qualified field r epresentative described the drilling conditions and nature 

of the samples on a boring log . Soil samples were described in general 

accordance with the visual-manual description procedure (Method ASTM D 

2488}. Samples of other materials encountered such as shells or wood were 

described in similar terms but without field part icle size assessment . 

Field Data Quality Control Subsampling 

Field blank samples were used for quality control. The purpose of the 

field blank samples is to assess the degree to which a parameter of 

interest is added or removed during field operations such as equipment 

decontamination . Reinseate blanks included samples from split-spoon 

sampler bailer and sampling spoon washing, and were obtained at the 

discretion of the field repr esentative . At least one field blank per 10 

samples was collected. In addition, samples of deionized water used as a 

final rinse during the decontamination process were collected on a daily 

basis. These samples were submitted to the on-site GC for analysis . 

Field Eguipment Specifications 

To assure optimum performance of all field equipment, 

and routine maintenance procedures was followed . 

included a PI-101 H-Nu photoionization detector 

adequate calibration 

The field equipment 

and MSA Model 361. 

Manufacturer specifications for all equipment were used. Field water 

,quality .measurements were obtained using a hand held meter, model DSPH-3. 
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Laboratory Analytical Procedures 

Once samples were properly collected and documented, they were submitted 

either to the on-site mobile GC for analysis, or at the completion of field 

work to a specific analytical laboratory. Field QA/QC for the mobile GC 

included continuing calibration (a minimum of daily) matrix spikes, daily 

laboratory blanks, and standard additions. For more information on mobile 

GC QA/QC as well as the specified analytical laboratory, ref er to the 

laboratory QA/QC reports included in Appendix D. 

 
 

FSPOPA  048284



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

Key to Exploration Logs 
Sample Descriptions 
Classificatien of soils in this report is based on visual field and laboratory observations 
which include density/consiseency. 1110isture condition, grain size. and plasticity estimates 
and should net be construed to imply field nor laboratory testing unless presented herein. 
Visual-man~al classification methods of ASTM 0 2486 were used as an identification guide. 

' Soil descriptions ~onsist of the followin~ 
Oensity/censistency. moisture. color. minor constituents. MAJOR CONSTITUENT, additional remarks . 

Density/Consistency 
Soil density/consistency in borings is related primarily to the Standard Penetration Resistance. 
Soil density/consistency in test pits is estimated based on visual observation and is presented 
parenthetically on the test pit logs. 

Standard 
SANO or GRAVEL Penetration 

Resistance 
Density in Blows/Foot 

Very. lease 0 - 4 

Loose 4 - 10 

Medium dense 10 - 30 

Dense 30 - 50 

Very dense >!50 

Moisture 
Dry 

Damp 

Moist 

Wet 

Little perceptible moisture 

Some perceptible moisture. 
probably below optimum 
Probably near optimum 
moisture content 
Much perceptible moisture. 
probably above optimum 

Legends 
Sampling 
BORING SAMPLES 

t8J 
!SJ 
* 
p 

Split Spoon 

Shelby Tube 
Na Sample Recovery 

Tuba Pushed, Nat Driven 

&round Nater Observations 
4 or 6-inch ¢ .Steel 
Monument 

K~B-- Premix Concrete 
Surface Seal 

Granular Bentonite 

Volclay Grout 

2 Inch Schedule 40 
PVC Riser 

Groundwater Level 

10-lnch <1' Borehole 

Colorado 10-20 Silica 
Sand 

2-lnch r1' PVC Screen 
0.020 Slot Size 

~.-.~~-Threaded End Cap 

Standard 
SILT or CLAY Penetration 

Resistance 
Consistency in Blows/Foot 

Very soft 0 - 2 

Soft 2 - 4 

Medium stiff 4 - B 

Stiff e - 1!5 

Very Stiff 15 - 30 

Herd >:30 

Minor Constituents 
Not identified in description 

Slightly ~layey, silty, etc . I 

Clayey. silty, sandy. gravelly 

Very (clayey. silty. etc.) 

Test Symbols 
GS Grain Size Cl•&sificetion 

CN 

TUU 

TCU 

TCD 

Conso lidatian 

Triaxial unconsolidated Undrained 

Triaxial Consolidated Undrained 

Triaxial Consolidated Drained 

QU Unconfined Co~pression 

OS 

K 

pp 

Direct She1Sr 

Permaability 

Pocket Penetrometer 

Approximate 
Sheer 
Strength 
in TSF 

<0.125 

0 . 125 - 0.25 

0.25 - 0.5 

0.5 - 1.0 

1.0 - 2.0 

>2.0 

Estimated 
Percentage 

0 !5 

5 - 12 

12 - 30 

30 - 50 

TV 

CSR 

MCI 

4L. 

Approximate Compressiv~ Strength in TSF 
Torvane 
Approximate Shear Strength in TSF 
California Bearing Ratio 

Moisture Density Relationship 

Atterbarg Limits 

• I Water Content in Percent 
I '- Liquid Limit 
L____Natural 

'---------Plastic Limit 

J-2159-03 June 1988 
HART-CAOWSER & associates, inc . 

Figure C-1  
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I Hand Auger Boring Log HA-1 
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Sample 

S-1 

S-2 

S-3 

Hater Lab 
Content Te•t• 
Percent 

Depth S_OIL DESCRIPTIONS 
1n Feat 
O-.---.-if'=:;;o~un~d~SU=-r~f•::.:C~•;__;E~l•~v~a~t~1o~n.;....;;1.:.:n~F~e~•~t~--:--::-:--.,:--~~~..,.-,-~~~~--:--:---. 

0.6 feet Asphalt and Pavement Debr1s · over (dense), mo1stf 
1 ;--;-....:d~a'°'"r~k.;_::b:..:.r-=o:..:.w:..:.n:.:.., --=s:...:1:...:1'-"g::..;h:...:t-=ICL_ Y..::s..::1..::1-=t"--y-'-, _..;;.:m.=.e d=i u=-'m-"-t""'o:......;c;._;o'""'a'°'"r-'s;..;e:;.___:S'°'"A"'"'N..;;.;;O;;;...'--.:.:(F....:I::.:L::.::L=----1 

(Dense). moist. gray to black, slightly gravelly to 
2 _ gravelly, silty, medium to fine SAND with moderate 

amount of organic matter, concrete rubble (<1•) and 
-h wooo fragments. (FILL) 

3 - I\ 

II -

6 -

7-

8-

9 -

Bottom of Hand Auger Boring at 2.5 Feet. 
Completed 6/11/88 . 

Hand Auger Boring Log HA-2 
Saepla 

S-1 

s-2 

Water Lab 
Content Taste 
Percent 

Depth SOIL DESCRIPTIONS 
in Feet 

o-.-~--.-&r_.,,..o_u_nd_Su ........ r~fa_c_•--.E~le~v~a_t_1o_n~1~n_F_a_a_t ____ ---:-_.,...,...~---=---~------. 
0.6 feet Asphalt and Debris over (medium dense). damp. 

1 
~-~ brown. slightly silty, gravelly, coarse to medium SAND. 

(BASE COARSE?) 

3 

5 

7 

II 

9 

(Derise), moist. black. silty, gravelly. coarse to medium 
SANO with moderate amounts of organ·1c matter. brick and 
wood fra men ts. (FILL) 

Bottom of Hand Auger Boring at 2.0 Feet. 
Completed 6/11/88 . 

Hand Auger Boring Log HA-3 
Sample 

S-1 

S-2 

S-3 

Water L11b 
Cont11nt Test• 
Percent 

Depth SOIL DESCRIPTIONS 
1n Feet 

0 --.-~..,...;6~r-=o~u~nd:::....::S~u~r~t•~c~•;....::.El~•~v~•~t~io~n.:......:1~n....:F~e~•~t __ ......,._......,. __ ~-~-..----~-......,.~ 
0.4 feet Asphalt and Debris over (medium dense), damp to 

i-+--h noist, dark brown. silty, gravelly, coarse to medium 
SANO with organic matter. 

2 

3 

5 

a 

7 

8 

(Medium dense), moist to wet, gray to black. gravelly, 
silty, fine to medium SANO to silty. medium to fine SAN 
with substantial wood fragments. or anic matter and shell 

Botton of Hand Auger Boring at 2.5 Feet. fragments. 
Completed 6/ 11/BB. (FILL) 

1. Rater to Figure C-1 ror explanation or deecr1ptlone 
and s ylllbols. 

2 . Soll descriptions and stretu• lines •re interpretive 
and actu•l change• may b• gradual. 

J-2159-02 June 1988 
HAAT-CAOWSEA & associates, inc . 

3 . &round w•ter conditions, if indicated, are at time 
of excavation . Conditions aay vary with ti••· Figure C·29 
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I .Hand Auger Boring Log HA-4 

I 
I 
I 
I 
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W•ter L•b 
content Tests 
Percent 

Dapth SOIL DESCRIPTIONS 
in Feet 

0 
Ground Surf•ce Elevetlon 1n Feat 

- ~Asphalt and Debris . 
1 - (Medium dense), damp to moist, 

.r 

black to gray, slightly 
medium SAND with 

s-1 
S-2 

2 

silty to silty, gravelly. fine to 
substantial organic matter, bark. and wood fra!lments .(FILL)_ 

Bottom of Hand Auger Boring at 2.0 Feet . 
- Completed S/ 11/88. 3 

-
5 -

6 -.. 
7 -

-

9 -

Hand Auger Boring Log HA•5 
Dapth SOIL DESCRIPTIONS 
1n Feet Sa111Pl8 

H•t•r L•b 
Content Tests 
Percent O-r-~-r-6r;.;...;;o~u~nd;;.._:S~ur.;_;..;f•~c~a~El~•~v~•~t~1o~n'--"1~n~F~e~a~t....,...,~~~~-:-~~~~~~~~~~~--. 

0 . 4 feet ASPHALT over (medium dense), moist, dark brown. ) 
1 -+-~-+... silty, gravelly, coarse to medium SAND with organic S-1 

\matter . lFILLl 
~~--::----:~~------J 
Bottom of Hand Auger Boring at 1.0 Feet. 2- Completed 6/11/88. 

3-

.. -
5 -

6-

7-

B.-

9-

Hand Auger Boring Log HA-6 

S-1 
S-2 

Hater Lab 
contant Tests 
Percent 

~~P~~at SOIL DESCRIPTIONS 

0 Ground Surface Elavat1on 1n Feat 
0.2 feet ASPHALT over (medium dense). damp. dark brown. 

1 

2 

!I 

7 

B 

g 

silty, gravelly, coarse to medium SAND with moderate to 
substantial or anic matter, wood fra ments . FILL 
Bottom of Hand Auger Boring at 1.5 Feet. 
Completed 6/11/88. 

1. Rater to Flgure C-1 for explanation of description• 
•nd symbols. . J-2159-02 June 1988 

2. So11 a11cr1ptions and stratu~ 11nea are interprettve 
and •Ctual changes ~•Y ba gradual. 

s. 6round water conditions. if indicated, ire at time 
at excavation. condltians may vary with time. 

HART-CROWSER & associates, inc . 
Figure C-30 
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J-2159-03 

APPENDIX D 

LABORATORY CERTIFICATION AND 

QUALITY ASSURANCE/QUALITY CONTROL 

DATA QUALITY 

Phase I 

Data quality was good for analyses performed by Laucks Testing Laboratories 

for tests performed during Phase I field work. Surrogate recoveries for 

all analyses were within control limits. Laboratory method blanks did not 

detect any laboratory contamination. 

Phase II 

Data quality was good for analyses performed by Laucks Testing Laboratories 

for tests performed during Phase II field work. Surrogate recoveries for 

all analyses were within control limits. Field blanks did not detect any 

contamination from field operations. Laboratory method blanks were also 

clean. No replicate analyses were performed to assess the precision of the 

sampling and analyses. 

Phase III 

Pentachlorophenol (PCP) and tetrachlorophenol (TCP) analyses for Phase III 

work were performed in the field by Farr, Friedman & Bruya, Inc., using a 

m0bile laboratory located on the site. Due to difficulties maintaining 

reliable calibration of the gas chromatograph they chose to use the method 

of standard additions on all samples run after June 10 which corrected the 

problem. Samples run prior to this change included soil samples from 

M\l-15, ~-16, S·l7, and&-18 and surface soil samples SS-1 through SS-11. A 

number of these samples were re-analyzed later in the week and the results 
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agreed well with earlier findings with the exception of one soil sample 

(S-6) from B-17. Routine duplicate analyses generally indicated good 

analytical precision. Method blanks did not detect any contamination from 

analytical procedures. Matrix spikes were routinely added to samples at 

both 0 .1 mg/kg . and at 1. 0 mg/kg to evaluate percent recovery of PCP. 

Recoveries ranged from 70 to 200% with the exception of one recovery of 

300% associated with a 0.1 mg/kg spike on SS-7 on June 10. Interpretation 

of analyses in terms of a high matrix spike recoveries are considered 

conservative . 

DIOXIN ANALYSES 

Dioxin analyses were performed by Triangle Laboratories, North Carolina. 

Laboratory blanks indicated no laboratory contamination. Surrogate 

recoveries were good for all samples and ranged from 70 to 100%. No field 

or laboratory duplicate samples were analyzed. 

VERinCATION ANALYSES 

Five soil samples were submitted to Laucks Testing Laboratory for analysis 

of PCP and TCP to verify analyses performed in the field . Soxhlet 

extraction was utilized as a more vigorous method rather than sonication 

which was used in the field. Two of the samples represented a wood matrix 

(S-1 and S-2) and two represented a non-wood matrix (S-3 and S-4) . It was 

thought that wood material was causing some sort of matrix interference 

during the extraction step. One sample (S-5) was spiked with 20 ul of PCP 

and submitted as a blind sample to evaluate method recovery . 

Results from Laucks for samples S-1, S-3, and S-5 did not agree with field 

values obtained by FFB (Table D·l). · Also, no PCP was detected at 25 ugjkg 

in sample S-5 , which had been spiked at a level of approximately 300 ug/kg 

prior to submittal to the lab. Results from sample S-2 agreed well with 

field data, though this sample had a high degree of wood material. 
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Overall, the results of the comparative analyses are inconclusive as to 

matrix interferences due to the presence of wood. It does indicate, 

however, that significant matrix interferences are probably associated with 

many of the soil samples collected at the site . 

Table D-1 - Comparati ve PCP Analyses 

Laue ks Hart Crowser Concentration in ppb 
Sample Nwnber Sample Laue ks FFB 

s-1 (wood) B-17; S-6 43 6,800 
S-2 (wood) B-19; S-6 37 60 
S-3 B-16; S-7 19,000 6,300 
S-4 B-22; S-7 11,000 < 50 

*S-5 (wood) B-23 ; S-6 < 25 300* (spike) 

OVERALL DATA QUALITY 

Overall the quality of the data presented here is adequate for the purpose 

of this report. Some discrepancies occur in the results of ·PCP analyses 

run ·at both Laucks and on-site by FFB. 
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I .. 

·Laucks ·1 
I 

TestiflU Laboratories, Inc. 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 

CLIENT: Hart Crowser & Associates 
1910 Fairview Ave. E. 
Seattle, WA 98102 
ATTN: Will Abercrombie 

REPORT ON: SOIL AND WATER 

SAMPLE 

Certificate 
FAX 767-5063 

LABORATORY NO. 9834 

DATE: June 3, 1988 

Job No. 2159 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·1 

IDENTIFICATION: Submitted 05/13/88, 05/16/88, 05/20/88 and identified as shown below: 

SOIL: 

1) TR-1 West Planer 05/10/88 8:30 
2) TR-2 West Sawmill 05/10/88 9:25 
3) SS-2 West Planer 05/10/88 8:45 
4) TR-3 NW Kiln 05/10/88 9:50 
5) TR-4 Alder Chipper 05/10/88 10:10 
6) SS-3 Truck Maint. 05/10/88 10:20 
7) TR-5 Chip Yard 05/10/88 11:40 
8) S-1 B-3 2.5-4.0 05/09/88 15:00 
9) S-2 B-3 5-6.5 05/09/88 13:30 

10) S-3 B-3 7.5-9 05/09/88 13:35 
11) S-4 B-3 10-11.5 05/09/88 13:45 
12) S-5 B-3 12.5-13.5 05/09/88 13:55 
13) S-6 B-3 15-16.5 05/09/88 14:05 
14) S-4 B-4A 05/11/88 13:55 
15) S-5 B-4A 05/11/88 14:00 
16) S-6 B-4A 05/11/88 14:00 
17) S-3 B-5 05/12/88 8:15 
18) S-4 8-5 05/12/88 07:30 
19) S-1 B-6A 05/13/88 13:10 
20) S-2 B-6A 05/13/88 13:20 
21) S-3 B-6A 05/13/88 13:30 
22) S-4 B-6A 05/13/88 13:40 
23) S-5 B-6A 05/13/88 13:50 
24) S-1 B-7 05/16/88 11:10 
25) S-2 B-7 05/16/88 11:15 

I 
-

l1'll r990ft la submined for 111• exclusive use of Ill• penan, pai1nenllip. or corporMion m whom ii is 9ddiessed. Stmtequent UM OI the 11ame ol 111111 compmny or uiy 
mamba< or I" stall in connection wilh N actvenising or ala of any ptOduc:t or proc:eu wiM be gan18d only on l:Oflncl. Thi• COlllplnJ accepq llO rwpoNibillty ellCepl 
for' Iha dua performance ol lnep9Ction r.d/or ~ ill good lailtl llftd acconlillQ 10 the NIM of tile Wiide Ind of science. 

. . 
I  
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Laucks 
T~ Laboratories, Inc. Certificate 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

Chemistry~ aoo Technk:al Services 

PAGE NO. 2 

Hart Crowser & Associates LABORATORY NO. 9834 

SAMPLE 
IDENTIFICATION: (Cont.) 

26) S-3 
27) S-4 
28) S-5 
29) S-1 
30) S-2 
31) S-3 
32) S-4 
33) S-5 

WATER: 

34) 3A 
35) 4A 
36) SA 
37) 6A 
38) 7 
39) MW8 
40) FB 

B-7 
B-7 
B-7 
8-8 
B-8 
B-8 
B-8 
B-8 

05/16/88 11:20 
05/ 16/88 11: 25 
05/16/88 11:30 
05/16/88 14:00 
05/16/88 14:05 
05/16/88 14:15 
05/16/88 14:25 
05/16/88 14:35 

05/17/88 13:10 
05/17 /88 13 :40 
05/17/88 10:56 
05/17/88 09:50 
05/17/88 12:35 
05/17/88 10:45 

Selected soil samples were composited on an equal weight basis according to 
the fol lowing scheme: · 

Composite 1000 = Samples 8 - 12 
Composite 1001 = Samples 14 - 16 
Composite 1002 = Samples 17 - 18 
Composite 1003 = Samples 19 - 23 
Composite 1004 = Samples 24 - 28 
Composite 1005 = Samples 29 - 33 

I 
-

Thie report ia ~ far Ille ••c!UllMI UM of lh• pe'9Clll, par111enhlp, or CDrporMiOn lo ""'°"' " i• addreMed. Sut.equent UM ol !tie - ol !hill company OI any 
,_,,.,., d its atall In cannection wilh "'~or_.. ol any producl fJI procw will De 11an1ec1 on1J Oft-· Tlllll compeny eccept1 no reepoil9ibliCy ncep1 
1or Ille dll9 peilOIWWICe ol iMpKltan s1dlor 9N1)'9111ingDOdlailllatld9CCOldingIO11141 NIM ot Ille Ir- end ol ~-.... 

I  
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Lauclls 
Test~ Laboratories, Inc. 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

Hart Crowser & Associates 

TESTS PERFORMED· 
AND RESULTS: 

Certificate 

PAGE NO. 3 

LABORATORY NO. 9834 

Soil samples were passed through a No. 10 sieve, with percent retained and 
description of retained matter shown below. Only material passing the sieve 
was further analyzed. 

Sample No. 

l 
2 
3 
4 
5 
6 
7 

13 
1000 
1001 
1002 
1003 
1004 
1005 

% Retained 

<2. 
<2. 
45. 
<2. 
<2. 
55. 
<2. 
64. 
34. 
43. 
42. 
39. 
<2. 
40. 

Major Description 

Bark 

Rock 

Rock 
Rock 
Rock 
Rock 
Rock 

Rock 

Minor Description 

I e This report Is aullmilled for Ille pctuaNe ... ol the penon, pattnershlp, or corporation to wham It ia add.-.cl. S~t .- ol 1h• n•m• of ttlie c~ or l#'t'f 
member ol ila staff In connection wilh fie advertiaing or ulll or eny produd or procesa _.. be granted only on co~•ct. This CIOml)llny mcc1p1a no IMpClllliblllly .. c:ept 
lor Ille due pertcitnwnc:e al inapec:llon Md/or enelysis in good l.ich and 8CCOftllnO lo tll8 rui. cl IN lr8de end cl sa..-. 

.. . . 
I  
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Laue ks 
T~ Laboratories, Inc. 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

ChemL~~ and Technical Services 

Hart Crowser & Associates 

Certificate 

PAGE NO. 4 

LABORATORY NO. 9834 

A total solids analysis was performed on all soi l samples, following method 209F . 
Standard Methods, 16th edition . 

Total Solids, % 

Total Solids, % 

Total Solids, % 

__L_ 

41.4 

_6_ 

66.0 

1002 

85.1 

_2 _ 

68.5 

_7_ 

90.2 

1003 

83.7 

_3_ 

50.6 

13 

83.0 

1004 

86.0 

_4_ 

74.1 

1000 

84.2 

1005 

82.4 

_5_ 

47.1 

1001 

84.1 

I e This repor1 Is aublMtecl lot lhe pctuM UH ol lhll pet8011, pannersl'lip. or airporation to Wl'lonl It le iu:ldrwaed. Slblequent u• of lhll Mme of lhla c:omp111y or .,., 
mem11et of lea stmlf In ~ witll Ile ~ or alt .of any prodUct or proceu wll be g,Mled only on - · Thi8 COlllP.nr llCCeP49 no rwponlibilily PC9f'I 
tor th9 due pe1kw11•ice of inlpctioft andfat .. ..,.. Jn good laitl'I Ind .a:cnling IO Ille rules Ol lhll ll'8Cle mid Of ac:i.-. 
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Lau ells 
Test~ Laboratories, Inc. 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

ChemL~~ arrl Technical Services 

Hart Crowser & Associates 

parts per billion (ug/kg}, dry basis 

PCBs 
*Aroclor 

*Aroclor Quant1tated 
C: Aroclor 1260 

_ 1_ 

** 

- .-2_ 

<2,400. 

_4_ _5_ 

<2,400. <2,400. 

Certificate 

PAGE NO. 5 

LABORATORY NO. 9834 

_7 _ 

4,800. 
c 

**Sample exhausted in initial low level extraction. No data available from that 
analysis. No sample remaining for medium level extraction. 

Selected samples were analyzed by gas chromatography following Method 8020, Test Methods 
for Evaluating Solid Waste (SW-846), U.S.E.P.A., 1986, with results as shown below: 

Benzene 
Ethyl benzene 
Toluene 
Xylenes 

Benzene 
Ethyl benzene 
Toluene 
Xylenes 

1001 

<12. 
<12. 
<12. 
24. 

35 

<1. 
<l. 
<1. 
5. 

parts 

parts 

per bi 11 ion 

1002 

<12. 
<12. 
<12. 
34. 

per bil 1 ion 

36 

<1. 
<l. 
<1. 
2. 

(ug/kg), drv basis 

Method 
1004 Blank 

<12. <10. 
<12. <10. 
<12. <10. 
<12. <10. 

(ug/Ll 

38 

<l. 
<l. 
<l. 
2. 

I -
This report ia 1Ubrri119d for ttw .. ciu.;.e i.e ol !tie perton. par1Mf9hip, or airporalion to whom It is --..-. Subsequent UM ol llltl n1me ol .,. com~~ or llllf 
m1t111blr OI its 811H in connection wilh fl• ldllertlaing or Mii of 111y product or process will be ~•nlld only on connct. Tiii• ~If ICC9llll no '"POf181bllitJ ea~ 
tor Ille dul peifom•nc:e ol Nplcliorl Wldlor ~ in gDOd ftilll Ind ICCOldlng to Ille rulel ol 1111 lrlde Ind of ICierlca. .. 
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Test~ Laboratories, Inc. 
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LABORATORY NO. 9834 

Selected samples were analyzed by gas chromatography employi ng a modified Method 8150. 
Test Methods for Evaluating Solid Waste (SW-846), U.S.E.P.A., 1986, with results as 
shown below: 

Tetrachlorophenol 
Pentachlorophenol 
Sodium Tetrachlorophenate 
Sodium Pentachlorophenate 

Pentachlorophenol 
Tetrachlorophenol 

Connnents on analysis 

_3_ 

40,000. 
270,000. 

4,000. 
17,000. 

parts per billion (uq/kq), dry 

13 

<25. 
<25. 
<25. 
<25. 

parts 

34 

<1. 
<l. 

1000 1003 

<25 . 3,600. 
<25. 11,000. 
<25. 25. 
<25 . 47. 

ger bill ion {ugLL) 

·37 

5,700. 
7,400. 

39 

<1. 
<1. 

basis 

Method 
1005 Blank 

<25. <25. 
<25. <25. 
<25. <25. 
<25. <25. 

To ~ttempt to distinguish between the free phenol and acid forms of tetrachlorophenol 
and pentachlorophenol in the soil samples, the extraction method was slightly modified. 
The samples were initially extracted at a neutral pH. The results of analyzing this 
extract are reported as the free phenol. The sample was then re-extracted after adjusting 
to an acidic pH. The results of analyzing this extract are reported as the sodium salts 
of the two phenols. 

The results for the sodium salts should be regarded as estimates since the free phenol 
could be present in both the ionized and un-1onized forms. In other words, the presence 
of free phenol could contribute to the determination of the sodium salt and as a result, 
the value reported for the sodium salt should be considered a maximum concentration. 

Thill report is 1ubfritted for 1h• Pc:lusille UH ol th• perscn, p.,,nershlp, 0t mrporallon IO whom it ia add.-.d. SWaequent UM of th• - ol Ihle company or • ny 
member ol ils sttH In connection with N .,.rtising or - ol _, produc:t 01 proceu will lie !1'antecl ~ °" con~ac:t. Thit Cllfl1*lY KC9Pll no l'9!lpOMillilil except 
for the due p«".011•ice o1 inlpedion .mtor M8lylil in good lallh and .ccmding IO Ille rulee ol IN tra Md ol 9dence. 
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LABORATORY NO. 9834 

A screen for base/acid/neutral components was performed by gas chromatography (GC) 
with flame ionization detector (FID) on selected samples. All peaks within the 
retention time window of 6-48 minutes were summed and calculated on the response of 
Phenanthrene. Copies of chromatograms are attached. 

GC/FID BAN Screen, 
calculated on the response 
of Phenanthrene 

GC/FID BAN Screen, 
calculated on the response 
of Phenanthrene 

GC/FID BAN Screen, 
calculated on the response 
of Phenanthrene 

parts per billion (ug/kg), dry basis 

_6_ 1001 1002 

2,400,000. 9,700. 4,700. 

Met hod Method Method 
Blank 1 Blank 2 Blank 3 

<3,500. <200,000. <200,000. 

parts per billion (ug/L) 

35 

280. 

36 

<200. 

Method 
Blank 

<200. 
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Hart Crowser & Associates 

< ind1cates "less than" 

Respectfully submitted, 
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LABORATORY NO. 9834 

Laucks Testing Laboratories, Inc. 

~~~ 
JMO:emt 

-

Thl9 repoit is IUbmill9d lor Ille .,.cluelile me ol lie pe19a1, partnenhip, or corporMion IO whom It ill .odresMcl. SubMquenl Ute ol Ille ,_ ol 1tlil c:omp.ny or 91'1'/ 
fMmb« al iCt llld in conMction willl N ~ or ale ol .,,,., product or iw- wiH be !P'Ml9CI one, on connct. Thit canipuy llCc:eplll no teSpDnlibility llXCllPI 
for th• dU9 perfom11nce ol inl!Ptdlon 111dlor analysi9 In good l.itll 8lld 9CC:Oftllr19 co IN ru• of Ill• Ade MCI Of .a.nee . 
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Laucks 
Test~ Laboratories, Inc. Certificate 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

ChemL-.tryM~ arrl Technical Servk:es 

APPENDIX A 

Surrogate Recovery Quality Control Report 

Attached are surrogate {chemically similar) compounds utilized in the analysis 
of organic compounds. The surrogates are added to every sample prior to extraction 
and analysis to monitor for matrix effects, purging efficiency, and sample 
processing errors. The control limits represent the 95% confidence interval 
established in our laboratory through repetitive analysis of these sample types. 

I 
-

This r..,art 11 subminecl tor the eiiclulMt '- ol the ~ pannership, or airporltion to wham ii la addMH<I. SlbeeqUenl UM ol lhe nmn• al !hi• compMy or ..., 
membet al ill atalf In conn.,;tion wiltt rie -rtlaing or ule ol any product c:r ptOCess will IMI ~ only on connci. Thie comP*tY KCePtS no ,...,.,..ibilll excep& 
lor tlte due petfor"*'Ce ol inspection Md/or ~ In good '8111t and ac:ICOftlinO lo Ille rui. ol 119 no. ..i ol Jdencl. 

.. . 
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I 

JG 8 !\io 9834 DATE: 06/0 1/88 

Sample No. 80531GPXSMG 

Surrogate 
Compound 

Dibutylcnlorendate 
Iscdrin 

I 
I 
I 

Sample No 2 

I Su rrogat:3 
Compound 

I 
I 

Dibutylchlorenclate 
isodrin 

Sample No . 4 

Surroga-ce 
I Compound 

8ibutylchlorendate 
Isodrin 

I Sample Ne. 5 

I 
I 

I 
I 
I 

Surrogate 
.Compound 

Dibutylchlor8ndate 
Isodrin 

Sample · No. 7 

Sur rcg.:i te 
Compc;.i,..,ri 

Cibuty;chlcrendate 
Isodr1 :, 

Ma t: r ix : Sci l 

Percent 
Recovery 

84 
66 

Matrix: Soil 

Percent 
Recovery 

57 
61 

Matrix; Soil 

Percent 
Recovery 

97 
82 

Matr:x ; Soil 

Percent 
Recovery 

54 
57 

Matrix: Soil 

Percent 
Recovery 

c:: -..,o 
70 

Analysis ; PEST 

Comment 
Control 
Limits 

20 - 156 
20 - :12 

Analysis : PEST 

Comment 

Anaiysis: 

Comment 

Analysis : 

Comment 

Analysis: 

Control 
Lirr.i'ts 

20 - 156 
20 ~ 12 

PEST 

Contr-oi 
Li 'Tlits 

20 - i 56 
20 - 112 

PEST 

Control 
Limits 

20 156 
20 112 

PEST 

Ccntro1 

20 
20 -

156 
1 1 2 
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I 

J08 No . 9834 DATE: 06/0 'l/88 

I Sample No. 8053 i GPXSMG 

Surrogate I Compound 

I 
I 
I 

Dibutylchlorendate 
Isodi'in 

Sample No . 2 

Surrogate 
Compound 

Dibutylchlorendate 
Isodrin 

I Sample No. 4 

Surrogate 

I 
I 
I 

Compound 

~ i butylchlorendate 

lsodrin 

Sample i\io . 5 

Surrogate 
Compound 

Dibutylchlorendate 
Isodrin 

Sample No. 7 

I Surrogate 
Cc:npound 

I 
I 
I 
I 
I 

Dibut:y~c~lorendate 
I sodrin 

Matrix: Soil Analys i s~ PEST 

Percent Con tro l 
Recovery Comment Limits 

84 
6G 

Matrix: Soii 

Percent 
Recove ry 

57 
5 ·~ 

Matrix: Soil 

Percent 
Recov(~ry 

97 
8 2 

Percent: 
Recovery 

54 
57 

Matrix: Soi 1 

Percent 
Recovery 

56 
70 

Analysis: 

Comment 

Analysis : 

Comment 

Analysis: 

Cor::ment 

Analysis: 

Commenr 

20 - 156 
20 - 11 2 

PEST 

Control 
limits 

20 - 156 
20 ·- 1 1 2 

PEST 

Centre I 
Li :ni t s 

20 1 55 
20 - '1 ·12 

PEST 

Control 
Limits 

20 - ~ 56 
20 - 1 1 2 

PEST 

Cont:~o1 
:_;;ni ts 

20 -
20 -

156 
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JOB l\lo. 9834 DATE: 05 /1 7 / BB 

Sample No. B0 517GVO.SA1 

Surrogate 
Compound 

n-propylbenzene 

Sample No. 1001 

Surrogate 
Compound 

n-propy lbenzene 

Sample No. 1002 

Surrogate 
Compound 

n-propylbenzene 

Ma tri>~ : Water 

Percent 
Recovery 

97 

Matrix: Water 

Percent 
Recovery 

104 

Matrix: Water 

Per cent 
Recovery 

105 

Analysi$: GC-PID 

Control 
Comment Limits 

87 - 113 

Analysi s : GC-F'ID 

Control 
Comment Limit$ 

87 - 113 

Analysis: GC-PID 

Control 
Comment Limits 

87 - 113 
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I 
I .JOB f-.Ja. 9834 DATE: 05127/88 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Sample No. B0526GVO.WA1 

Surrogate 
Compo und 

n-propy lbenzene 

Sample hie;. ~35 

Surroc::iat~ 

ComPoLmd 

n-propyl benzene 

Sample No. 36 

Su r r ogate 
;..:..ompound 

n--proi:iy lbenzene 

Sample No. 38 

Surroqate 
Compound 

n-pr~op y lbenzene 

Sample No. 381"15 

Surroga l; e 
_CompoLmd 

n-propyli::lenzene 

SamPle Ne. 38HSD 

S;_Lrr~ogat2 

Compound 

1 
n-propv lbenzene 

I 
I 
I 

Ma.tri x: Water 

Percent 
Recovery 

!{)0 

Matri :<: Water 

Fercent 
Recovery 

95 

Matri :{ : Water 

Percent 
F~ecovery 

100 

Matri :<: Water 

Percen t 
Recovery 

101 

Mat r i :<: Water~ 

F'ercen t 
Recovery 

103 

Mat: t ... i }{: Water 

F·e!rcen -c 
Recovery 

l (ii) 

Anal ysis: GC-PID 

Control 
Comment Limits 

87 -- 113 

Anal ysis: GC-FID 

Control 
Commemt Limi t s 

87 - u:.:;: 

Analysis: GC-FID 

Cc•ntrol 
Comment L imit s 

87 - 113 

Anal;.rs1s: GC-PID 

Control 
Commen t Limits 

87 - 1 13 

Anal ysis: GC-PID 

Control 
Comment Li mi ts 

87 - 113 

Anal ysis: GC-F'ID 

C.:Jn t: r a l 
Comment Limits 

87 - 113 
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I 

Sample No. 1004 

Surr69ate 
Compound 

n-prcpylbenzene 

Matrix: Water Analysis: GC-PID 

Percent 
Recovery 

100 

Comment 
Control 
Limits 

87 - 113 
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JOB No. 9834 DATE: 06/01/88 

Sample No. B0523GSC.SMI Matrix: Soil Analysis: GC-ABN 

Surrogate 
Compound 

2-Bromophenol 
2-Fluorobiphenyl 
Azobenzene 

Sample No. 6 

Surrogate 
Compound 

2-Bromophenol 
2-Fluorobiphenyl 
Azobenzene 

Percent 
Recovery 

Bl 
82 
89 

Matrix: Soil 

Percent 
Recovery 

84 
75 
54 

Control 
Comment Limits 

18 154 
39 146 
40 - 133 

Analysis: -GC-ABN 

Control 
Comment Limits 

18 - 154 
39 146 
40 133 
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JOB No. 9834 DATE: 06/01/88 

Sample No. B0519GSC.SMI 

Surrogate 
Compound 

2-Bromophenol 
2-Fluorobiphenyl 
Azobenzene 

Sample No. 1001 <MED> 

Surrogate 
Compound 

2-Bromophenol 
2-Fluorobiphenyl 
Azobenzene 

Matrix: Soil 

Percent 
Recovery 

72 
69 
71 

Matrix: Soil 

Percent 
Recovery 

64 
64 
73 

Analysis: GC-ABN 

Control 
Comment Limits 

18 - 154 
39 - 146 
40 - 133 

Analysis: GC-ABN 

Control 
Comment Limits 

18 - 154 
39 - 146 
40 1:33 
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JOB No. 9834 DATE: 06/01/88 

Sample No. B0529GSC.SLI 

Surrogate 
Compound 

2-Bromophenol 
2-Fluorobiphenyl 
Azoben:zene 

Sample No. 1002 

Surrogate 
Compound 

2-Bromophenol 
2-F 1 Llorob i phenyl 
A:zobenzene 

Matrix: Soil 

Percent 
Recovery 

85 
95 
91 

Matri x : Soil 

Percent 

Analysis: 

Comment 

Analysis: 

Recovery Comment 

73 
73 
77 

GC-ABN 

Control 
Limits 

18 154 
39 146 
4(1 - 133 

GC-ABN 

Control 
Limits 

18 154 
3 9 146 
40 - 133 
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JOB No. 9834 DATE: 06/01/88 

Sample No. B0525GSC.WLI 

Surrogate 
Compound 

2-Bromophenol 
2-F lLtorobiphenyl 
Azobenzene 

Sample No. 35 

Surrogate 
CompoLlnd 

2-Bromophenol 
2-Fluorobiphenyl 
Azobenzeme 

Sample No. 36 

Surro9ate 
Compound 

2-Bromophenol 
2-Fluorobiphenyl 
Azobenzene 

Matrix: Water 

Percent 
Recovery 

81 
81 
85 

Matrix: Water 

Percent 
Recovery 

70 
77 
80 

Matrix: Water 

Percent 
Recovery 

51 
51 
54 

Analysis: 

Comment 

Analysis: 

Comment 

Analysis: 

Comment 

GC-ABN 

Control 
Limits 

28 150 
41 - 129 
50 - 128 

GC-ABN 

Control 
Limits 

28 - 150 
41 129 
50 128 

GC-ABN 

Control 
Limits 

2 8 - 150 
41 - 129 
50 - l.28 
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Laue ks 
Testing Laboratories, Inc. Certificate 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

ChemLqry~ arxJ Technical Services 

APPENDIX B 

Copies of chromatograms from the GC/FID BAN Screen are attached 

e This report la IUbmil'9d tor the e~ UM ol lhe !*SOR. ~. Qf corpora1ion 10 whom it la -...cl. ~ \ne of Ille - ol lllis compeny DI' a11J 
~ ol ils Sl8" In conMdion with .,. ~ ar sale ol ~ product er pnicw will be ganted only on conHct. This compeny llCCepla no 1espoillitlllly -~ 
lor the due peno""euc• of Inspection ..o/ar analy8ia in good leictl Mel ecc:oidinO to the Nlee of the tr.i. • of ldence. 
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.o..., · - - ' - - '·-W.so · 21~1tf~Tt~oo32'1:26 37 .so 42:764e.oo 
RT in minutes BAN SCREENS 

SAMPLEa B0519GSC.SM1 INJECTED AT 22109159 ON NRV 27, 1989 
Meth 1 MHSCRN Rawi RH2711 Proc 1 PH2711 

~ ~-~ 
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----------- --------
1900.0 

1420.0 

,.., 
g 1040 .o 

"O • 
G.I 0 

ON O 
0 .... 0) 

c 
~ 

..J 
0 
z 

c ... ~ 
Q.. 
0 
~-
0 

Ci._ 3 
L&.. 
I 

~ (\I 

1(l .. o,.... n 660 .0 
1"'i ~ 
' e ... w '- 0 

1(; 

00 0 
::> z . 
t- 0 280 .o 
...... QJ 
..J u 
Q.. l. 
J::: 0 

. 
-

-

_J 
0 
z 
w 
:c 
0.. 

.. 

..J 
>-z 
w ..J ..J :c 0 0 Q.. z ..J z -
I 

>-w m z ::ru 0 w ~ a: :r ml 0 0.. ZI ::::> a: CZ ..J w cw ~. t-Ql) I 

i 0 (\J 

~ • ' .. 
:; . 

, . 

I 
. . . • • I . 'c I . I . a: la. 'V -100 • 0 

6 .... _o_.o._1.,...1 ...... • ... 2.....,5,,.....__1.,....6 ........... 5"'""0-2,....1_. ..... 7""'5~2 7 • cHr 32 .20 3 7 • 60 4 2 • 7 5 4 e • o o 

RT in minutes BAH SCREENS 
SAMPLE: B05236SC.SMI INJECTED .RT 23 :09:55 ON MAY 27, 1988 
Neth 1 NHSCRN Rawi RH2712 Proc 1 .PH2712 

~ .~~ 
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________ im _________ _ 

_J 
0 z _J 
Li.I 0 
:r z 
Q. lJ 

,... 0 ~ 

g1040.0 ~ ..J ~ 
U• :::> o~ 
410 _J % ~ 

0 ,.. 0 ~ lJ $1 
0 .... O> ·I :C d¥> 
0 .... rt 660. 0 (\J Q. p 
'r4 ~ ~ 

.... QI 
-I v 
Q. L 

.J 
>­z 
w 
x 
0. ..... 
m 
0 
IX 
0 
:;) 
_J 

"'-
I 

N 
:el: 

I 
Cl . ii~ 280.0 i· 

~ 0 --'----'L--

..J 
)-
z 
w 
'J: 
Q. 

°' w ._ 

tt 1'.. v 1 0 - 00 • -...___.,_.J... _,_.__J. .__a_. I I I I .J I I 

6.0011.25 16.50 21.75 27.00 32.215 37.50 42.75 48.00 

RT in Minutes BAN SCREENS 
SAtlPLE: BOe>.2S"&!IC. .oJ L 1 1 HJECTEO RT 20 107: 07 ON ttRV 27 , 1988 
Meth 1 MHSCRH Rawi RH2709 Proc 1 PH2709 

~ ~~~ 
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----------

,... 
g 1040 .o 

'O • 
~ -o 

ONO 
0 .... ()) 
0 .., 'rl 
,.... ~ 
' e .. w l. 0 
000 ;:) z . 
t- 0 280.0 
~ ID. 
_, u 
Q. s... 
x: 0 

..J 
0 
z 

I W 
XI 
0.. 

..J 
0 
z 
w 
~ 

~ 
~ 

~ 
aP 
p 
~ :a.-

...J 
>-
7. 
w 
:c 
0. ..... 
m 
0 
~ 
0 
::> 
..J 
~ 
I 

N 
~ 

-I 
0 
z 
w 

I 
~ 
~ 

..J 
>­z 
w 
:c 
a.. 
0:: 
w ...... 

--------

w 
t­
a: 
..J 
a 
:c 
t­
:I: 
u. 

~. 

CI (,.. """ -100 O ... 
· CTo1T:26'T6 . 50 cfr7752?:ooa2--':-25~aT.60-'-42"!"71r~-;nr. oo 
RT in minutes BAN SCREENS 

SRMPLE1 S 9834- 1001 INJECTED AT 11:54:43 ON MAY 26, 1980 
Neth1 MHSCRN Rawi RH2721 Proc1 PH2721 

~/00/ a~~~o~ 
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______ , ____ E.. _______ _ 

..J 
0 zl ...J w ,.. 
~ :z ...J 

...J w 0 
0 x z z 0.. w 
~ M l.J: g 1040 .o - ~ ~ fJ; 

"O • ~· 0::: t-%: 
aio J ~ g ;&:> 

ONO CW.I ..J ~W 
0 •o-4 00 LL .._. -
O ':: T"1 660 .0 ~ I ~ W 
rt '"' co: (\J ......... ~ 
~. e .. =I: uc i 
w '- 0 :a:- 1 ;to f-000 z :'.) z . . a: 
f- 0 280 .0 Jj:z 
~~ w 
..J u ::c 
~ ~ A 

~ 0 lL......1.-- -

..J 
>-z 
w 
:I: 
0. 

°' w 
~ 

lJ 
1-
CI 
..J 
CI 
:c 
t­
:I: 
Q.. 

..J 
)-
f­
u 
0 

CI I.£.. v 
-100. 0 y- I I I -1-.J-. I • '-"'---' I I ~--

6. 00 l .25 16.50 21.75 27.00 32.25 37.50 42.76 48.00 

RT in minule$ BRN SCREENS 
SAMPLE: S 9834-1002 INJECTED AT 1:11:47 ON HAY 28, 1988 
Helh1 MHSCRN Raw i RH2714 Proc1 PH2714 

~100=2-
c::o-.s~? }o~ 
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----------- ··-------

.J w 
..J .... 

...I ..J >-

~ 
0 >- 0 z 
z z % w 

...I w w w :I: 
0 :c ::r :c Q. 
z Q.J 0. 

~ 
w fk! w 

~ 
.... 2: w 

:c Ill ~ ..... t-

~ ' ~ J 5 
0.. ~ 0 14) 0:: g 1040 .o ..J ~ a: td! ::i: 

"O • u.. &lJ.J 0 ~ I-

11 
::::> 

Ill 0 I r:o w ..J bk z 

I 0 N 0 ru 

~ % 4.. lU:! CI 
0 ..... co \l)- ~ 
0 r4 rl iiC,,:.O _O . I LJ I 

,_. 
_J n1 ~. 0 

rl ~ 

' e 
.. 

lJ l. 0 
000 
::> z . 
t- 0 280.0 
...... Ill 
..J u 
0.. ~ 
:c 0 
cc L.. v -100.0"1 I I I I I I I .l ..l-_1 I 

b .00 11.25 16.50 21.75 27.00 32.25 37.50 42.76 -.nr.oo 
RT in minutes 

SANPLE2 S 9834-6 
Melh1 HHSCRN 

~(p 

BAN SCREENS 
INJECTED AT 

Ra.w 1 RH271S 
5115c31 ON NAY 28, 1988 

Proc1 PH2710 

(/),7~0,,J 
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_I _________ _ -------

1420.0 

,.... 

_J 

0 z 

..J 
~ 
z 
w 
:i: 
Q.. .... 

5 :z w 

g 1040 .o 

...J 
0 
z 
w 
:r 
0.. 
0 
C.t! 
0 
:::> _, 

m 
0 
~ 
0 
::> 
..J 
i,., 
l
w _, ~ 

)- :c 
w ~ ~ "'t' • 

~o 

0 "'0 
0 .... Q) 

z :c Cl.. 

0 ..... rl 660 .o 
" nt 

·l&.. 
I 

<V 

_J 
0 
z 
lJ 
:c 
Q.. 

I 
N 

~ w 0.. CE ~ n:: ..J 

.ill\\ ~ ~ ~ ' e ... L.I L 0 * 'W""'" z 0 
cc 0 
:z .... 

. ~ ,,/"-~ ~-u ~ 
000 
:J z . 
..... o 2so .oc1 
H IU 
_, u 
0.. L 
:t: 0 
CI l&.. v d-. · 

-100 I 0 I ..L_..,, I I -~-J._ I , I -&.- I I ,.J....,,..,_.-. 
6 .oo 11.26 16 .50 21. 76 27 .oo 32 .25 37 .i5o 42. 7e> 48.oo 

RT in Minutes BAH SCREENS 
SAMPLE; w 9834-35 INJECTED AT 7117:23 ON MRV ea, 1989 
Methr HHSCRN Rawi RH2720 Proc1 PH2720 

~ =rn,,J,a ;0.o ~ 
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---------l 
1800 . 0 

1420.0Q ..J 
).. _J 

_J z 0 
0 _I w z ,,... z 0 :r w 

g 1040 .o LJ z ~ :x: :c lW 1-4 UL 
"O • Q. 

~ 
co Z) 

Q.1 0 0 0 UC 
ONO Q:: (1\t 0: ta) w 
0 .... 00 0 ...J ~ 0 ::a: z 
0....., rt 660.0 ;:) 0 <tu w => l£D LJ 
rt 11S 

_J z Qb z ...J C&4 ~ l&... w .. ., e .. 
I :I: 

(U) w 
I 

~ :I: 
W L 0 b! 

_, ttt• ._ 
cu a. CI N 

~ coo ~ =It: z 
::I z . ::i:: 

I a 
I- . 0 280.0t .... 1 2: 
.... 41 :c 
...J u 0.. 
0.. '- C[ 

~ 0 .....a: 
([ LI. .... -100.0 .. I 

6 .oo 11.25 16.50 21.75 27.00 
RT in minutes: 

SAMPLE; H '831-36 
t1e th 1 t1HSCRN 

BRN SCREENS 
INJECTED AT 

Raw i RH2713 

I 

---------

_, ,_ 
z 
LJ 
:t: 
Q. 

Cl: 
LJ 
I-

I 
32.26 

I I 
37.50 

I I 
42.75 48.00 

0110;51 OH MAV ee, 1,ee 
Proc r PH2713 

~ao c5r.D ~ /l.o~ 
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I 
I 

Laue ks 
Test~ Laboratories, Inc. Certificate 
940 South Harney St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

Oanistry~ arrl Technical Services 

APPENDIX C 

Copies of Chain-of-Custody are Attached 

e Thl9 report is 1ublrilled lot Ille exclusive UH ol rh• perscn, P•rtnenshlp, or gorporatiOn to whom it ii addrwHCI. Somequent u .. ol lh• name of lhil COlllpllny or 11ny 
member of ilS sr.tt in connecllon with fl• ectvenising or .ie ot 1111y product a pnic:eu ,.;11 be gllMllCI only on connct. This c:ompMy IOCCeplS no f91PC1Mibility •llaPI 
lor the due perlomwlce of inspec:llon lftd/OI llllelysia in good l.ith end ~ CO ltw rum ol the trade .nd al ldence • 

.. . 
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_ _, ___ _ - ----·- - - - - - ·-. --.. 
Sample Custody Record oATE'?/to[gg PAG:-1--- OF 2 HIJRTCROWSER 

Hart Clowser, Inc. • 
1910 Fairview Avenue East 

Seattle,. Wlshington 98102·3699 

JOB NUMBER i I ~ 1 LAB NUMBER .... ... TEST'N) ti) 

I~~~,.~ 
a: 

PROJECT MANAGER JR fiJ~d.W blt£~ --rn: . w 
~ . j.. \J ~ -

PROJECT NAME We~i:1 · ( .~ I.I~ ~ \> 
< • ' ... 

'-. z OBSERVATIONS/COMMENTS/ 1£: ..; ~ 0 
0 COMPOSITING INSTRUCTIONS 

SAMPLEDBY: l'fl/P J>r~/tvdl~ ~ ~ ~ 
LL 

. ~ 0 

~. ~ ~ 0 
.!_ .. . -····· LAB NO. SAMPLE TIME STATION MATRIX z 

ifV.'-JJ. j 1"1Z - f g ', ~() \A.)1 t.+ C) l/J IA I Ji . 4,,., ,· I x I 4'c ~J .. L VfiLh~ /1A.-I/,,-' . 

~ ~ - ?~ q I 1.#,, U )J i,t ~' JJ hA. j II II x \ S.; ' . "' . <:, .. ~:r,,.. A' /;,7; ... 
• 

4 / ~ ,..J ' .1lr:::: 
f ~ • 

\1) I} t. l -<'J I.. I• l I/ ~-: ' ~ ~r I,/)µ. kl"f ;a.,' L 'L. f..I/~ 'vi . -t-
: ' v 

h; ~ ,l'.~ ... :r-e--c./.clp,,,,,, ~,;.. .. :ti.. . 
x , 

l ·- .. ~ . .. . ·- - . ··- ":" ···---· --3 £.,<, - 7 8 1 4-IA II .. 11 ' 
4 -'(17 - ?J q I t;n -P,n i \t?i1 Iv; ''" · ,, x ' Y '(;.C.//=.T/J ~c.r~e.v -. .. 

A 1i~ 1/ i °IATA·~()~ 1/ \( \ ,{/~4~ /A4~ t~ ~k,.-..~ -r.JV" ..... _ c;- 1-fi? - 4 l()'\f) 11 . 
ID•.?~ rjlf I JI V ~11 j ·.1-t. )( 

, .. / 

lo I~~-~ II I 

~ 

7 .:.re -Vi 
-

l'l,..ill rlaAli 11 • 4'1 
, , x I • 7/~r""J· fc 6 1v.1 ....... -.J. , - { \ '-

£) v #d.T ..... A,~ ~ 
I 

~ JJ~1h r ·e.. 

RELINQUISHED BY DATE RECEIVED BY DATE TOTAL NUMBER 

7 ' 
.METHOD OF SHIPMENT 

IA.t 11'UA_ ~.tJM tJ .V ~fto/g~ Wt/I: ~ ~~· £> ~I~ 
OF CONTAINERS ('1'11) (1/1/ ~ 1' 1 {' 

s~ na ure - Signature 
SPECIAL SHIPMENT /HANDLING 

I 
I/\ A )A.)~ Y.A ) t,.) ~iZ TIME b/1//,6._ )!!.,, - .,,,...._L· ~TIME 

Printed Name Prlted Name • OASTORAGEREOUmEMENTS 

~I A-V\ (.~ li'rl l~CO //,Jo f~"f~...,..J(P.,.. . //,Jo K~; ·W company Company 

RELINQUISHED BY DATE RECEIVED BY DATE 

Wd~ at~{/.,.,_h:.., ff~y ~().~ Sf% DISTRIBUTION: 

(3 1. PROVIDE WHITE ANO YELLOW COPIES TO LABORATORY 
Signature ,A.J, Signature /) /Jc, ~ 
/,t) J) ; ,,..,A '11//t voa.l. ·,,, TIME .,11,.... u . o er TIME 2. AElU=IN PINK COPY TO PROJECT MANAGER 
Printed Name Printed Name 

15"/S' 
3. LABORATORY TO FLL IN SAMPLE f'l.JMBER AND SIGN FOR RECEPT 

)-/r,:, .. ..... -t t:. - _, ,,_ /S-11 Har+- Cro~1 Jer 4, LABORATORY TO A~N WHITE COPY TO HART CROWSEA 
Company Company  
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- - - - - - - - - -··- ... - ·- - - ~- -

r 

~1 -, . ,J, 

I I . 

JOB NUMBER Z/~9 • LAB NUMBER 

PROJECT MANAGER :;;;;:;at.. R. htAJ!J€.<LJuz.J{;. z!L 
PROJECT NAME U,_/,.< Mt;/~!li,#E.Nlt!.l.-~S£~~ , 

/ 

SAMPLED BY: ,tMl::u ;Lf!_ 
LAB NO. SAMPLE TIME STATION MATRIX . 

tj<iJll<J -:,-/ /300 ~-~ . 2 ,5!4.D1 $o1Ll, 
q S·J-. 1~30 11 · ·:s ~ ()'- /,.,. 5 I c I /Ji 

II ~ ~ ~ 10 ~ -3 13}5 R- ~ 7, "') '-q,0 I r-... 

/I s-A. 1345 F:.3 ' f/ I /O.D-l. S' II \ ' 
/.). .:S- 5 )355 IR .. ; /t.5:/4.tJ I 

,, )' 
I~ 5-l.::. /40.5' 

. 
I {;; I 6-3 /S,O·/ .5 '' 

' 

-.: 

·-

RELINQ,UISHEO BY DATE RECEIVED BY DATE 

[ZllLo .. £. 5ilrs w, '/ /, b,....... II &(lyt:. Jmt..l:. S1~ 
k°!t v\i..1#1 I s1o#za - ~ ~ -

TIME /,._J( ',./)~.-~ r TIME 

~i~~iime -r;. ~d'24 
Printed Name 

~1iJl . J. .11j.,. '-('~ r JVt' . ..) t-, --J- /"',. - ,. ~ .I/Uc.. 
1C'ompany Company ' 

RELINQUISHED BY DATE RECEIVED ·111Y DATE 

tJ;Jt; /;/~/'.~--R~ s!y11 ~Of~ S/I~ Signa lure s~~u~e (), Pot~ ti/,JJ;,.,,._ JJJ,,_, Ir/' lrA~j,,· ~ TIME TIME 
Printed Name Printed Name 

t I ~ .. We.,~ c row1er 15'1) l'" ~t \ /,.-r .,, .. .. ·.r. (' --. 1~-11 
Company Company 

/,v/Jjf .. 
HaitCi Inc. • ~

' "t 

I I 
UJ 3 .. )WSER 

.. 
TESTING 0 

Ir 
~ w 

-~ z 

~ < 
~ 
z OBSERVATIONS/COMMENTS/ 
0 ... ~ () COMPOSITING INSTRUCTIONS 
&I. 

.; 0 

ci 
~ z 

I 
. 

A~ C.,7.- "'a-J.c.iL ,.. _ 

I 
I 

<; -s- A:... c.-J riA.-- " 
/(j s- r'4 $- ~a ~ 

,, 
X- ,_. ~ I /,,,. /_, ,1.,. _ .JI: .t . . ~ - . /, -,, 

~- ~ - -- .>. 
~-

, 
I /',~ / ;t; / ! t/ 

/ A 
,, . , ,_· , 

"'~ ./J.. 
I I 

, 
/ -- ti"; 

~ 

· ._ - r~ / ..... I 

>< I .£ ~ • !A.- J?, ~~- (_/_ 

t. .!A ~~ ~..,.C,./ . 
\ 

k 
, 

_ _ l(_ . . .. ··- - ···-,_ --,., 
~ i \ ~/ 

I~ .M~ ... } A~ . ~- '-"'~ 
---. ... , . 

-/.- -;-,. .. '· / 

< I .. A - ~ _L;, 

#h~ 
I 
~ ,,, - - ,/.f, .- - ..... L~. 

\ v . / , , -- -------
TOT AL NUMBER & METHOD OF SHIPMENT 

OF CONTAINERS /c,~ ctut-w(J:~ 

SPECIAL SHIPMENT /HANDLING 

;(u.j? u,,f OR STORAGE REQUIREMENTS 

DISTRIBUTION: 

8 1. PAOVDE WHITE AND YB.l.OW COPES TO LABORATORY 

2. RE~N PINK COPY TO PROJECT MANAGER 

3. LABORATORY TO FLL IN SAMPLE MJMBEA AND SIGN FOR RECEPT 

<C. LABORATORY TO REn.tlN WHITE COPY TO HART CAOWSEA 

' · 

z.. 
_.} 

. -
~ . (> d)l .h-~ 1l ,U f t:.i... J-Yt ,:Ja '"1-·e... -  
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.. - ~ - - - -
OBSERVATIONS/COMMENTS/ 

OQMPOSITING INSTRUCTIONS , ., .. 

• N -----

;.f s . r n - ,e""" ""' .. s;rc. ~Ii& • ' ~~ l ,, V r,, -- A . .. \ z . 

I =t 
)~ 

~ .(:- iris-" I tJ7Jo la:s;;-··7,s-'T.jl ,, J'l'l"l'T I" I FI 11 li~t:;tj-f:~~ 
.... 
"" \). 

l. 

111 s-1 1310 E·~A 2..S-l.J,v
1 <,;t....., I "'4 +:, _JI~~ ~ ..J,. . -+-

.QOI <;- 2 /] 1.(} I• . <:; /) -&,,S , , . -, . ., ,, I L' I I ~ I\ 
'111 5-~ J]Jt:J I I I 7 Is -c;, t) I ,, 5* JX:Tf~) 

j o?~I S-'f 
' /] ""~ , , I '· O,o -//,.,) 

,, I Al~ c~~;.~ ~ "'-
\ ~31 s--.s- JJSP 11 /2 ,J--IU,I) I It 7 J fj,4p5~ 

RELINQUISHED BY DAT~ RECEIVED BY DATE TOTAL NUMBER I .-- METHOD OF SHIPME~T 

JI • /Jln - 11· r~.J ~ "r'f ('. I (i ( y,,,&r OF CONTAINERS _.) I~ 
IV. ~ r7.f. . ,1..n-1 ~ 11• 't1! t• 
Signature !?,!gnatur~ 

I ,· / 1' J.. IJ' e;-c.r""'"' · e. TIME 1 c P · '' . ( j.\ r 111
1 1 ( t IP.EL TIME 

PriNed ~f m.Jt Pri ted Name 
~m_~;...;...__~ __ JV_.s_e..._ __ -ll~s-3 I ~ I { ( '; ~ .,()~ et' t SC·.3 
Company Company 

RELINQUISHED BY IDATE I R~CEIV~ED BY I DATE 

Signature 
TIME 

Printed Name· 

Complfny 

PrmtedName ; _3'._JO 
I Company 

SPECIAL SHIPMENT/HANDLING 

OR STORAGE REQUIREMENTS ) 

~~ Cv..-1 r~ l/ -c-_ 

DISTRIBUTION: 

1. PROVIDE WHITE AND YB.LOW COPES TO LABORATORY 

2, RETUIN PN< COPY TO PROJECT MANAGER 

3. LABORATORY TO FUN SAMPLE tf.JMBER AND .SIGN FOR RECEf)T 

4. LABORATORY TO RET\..RN WHrTE COPY TO HART CROWSER 

I -· 
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---------- ·- ·- - - - .. - -·"-IS' .. 

Sample Custody Record oATE-Mt--
2~ .. 

PA~ _j_ OF±. llJJRTCROWSER i
-· 

Hart Inc. • • 

1910 Faitview A East 
Seattte, Washington 3699 

JOB NUMBER ZI 5i . LAB NUMBER . TESTING Cl) 

~ . ~ ~ PROJECT MANAGER · J ...... & ~ ~ 
PRO.ECT NAME fl(z!;'!,l/!ffl~ef= ~ . ~ 
SAMPLED BY: 

lf-t)tcJ~ s~11 pl la. 

OBSERVATIONS/COMMENTS/ 

COMPOSITING INSTRUCTIONS )(J' . g 
~ ~ 

I MATRIX I CQ ~ ~ -
LAB NO. SAMPLE TIME STATION 

--1~3iJr)i/ ~-1 '8· 7 
. , 

///0 2.s-4 .~ · ~()/(_.' t I-#· I'" .AIA..~ ~ IA-/-~ 
J<:) '!, · z_ //IS ,, 5.D ~t,.)' ,, )i *"rte: i;~ f&.f.c. ~ 8 -0 

7 -- -
fl~ ~/.t..11~---~-

2b S · 3 //2t> l .5'-9.() 
, 

IJ ljltk.1.i-71 . .J'f1A!~U1 .. ~ II .> ~ I)( 11~~'3 ~L P . 
'17 s-4 l/l5 ,, . ' .,,, 

lo.o-11·~ nrl=)(ll'~r~ -l~k'.e.-11 I \l 
7 /I A.J I A ... . • ;,. 

:;~ 5 .. '5' //36 h ' I /Z.~-14 . 6 II 4.A4f&l ~ lf1i.4 ... r IT~ I 
, r'\ 

-¥ I' 

71 ~-I /4oo -t I I f>'1A-J N~.A. , ... -

~ s-z. I o'5 ,, --,~---, 

I I /~ \J,,·,,h J.A .1~-

I 5·3 1415' I I 
II '5,'j , D 

3.l 5·4 /4l, h /~. 11~1. . 5' I
I I /// [ut.., ~ ~<R4 /,. ·~ I ~ ay@hfl'.A.J 

3) s-5 145s 
,, I 12.r -'14., I 
•1 

REC~IV~D BY DATE TOTAL NUMBER METHOD OF SHPMENT 
---r--....... -..~--t--.--''-+---'="""""~......,...-.. -)---i-'5-(i-n/.-te~ OF CONTAINERS / tJ /,Oit-1 d~/,'v'<-.."T . 

SPECIAL SHIPMENT/HANDLING /} 

TIME OR STORAGE REQUIREMENTS /k.JJ !PtJ( 
~l..LU.4L--..L..J=~L-..1..UL---,f 1 IS r 
Company 

RELINQUISHED BY I DATE I ~RECEIVED BY I DATE / . .· 1 / . '· , ./. ~: .. ,.. · ,..f ./ ·i. , •• ~ J•/U 
Slgnatu ,. , 

TIME 1 ··.::.. /.l /_ r...,, J}. T~, ri TIME .f./. • j • )'./kL . J 
Printed· Name 

I /~. J 1..;., ,4,, i:rc. 11 ~su1 \..J.r'. 1r,,: nr! 
Company Com any 

•• 1 Printed Name .__a ' 

DISTRIBUTION: 

1. PROVIDE WHITE ANO YELLOW COPIES TO LABORATORY 

2. RE~N PINK COPY TO PROJECT MANAGER 

3. LABORATORY TO FLL N SAMPLE l'UMBER ANO SIGN FOR RECEPT 

4. LABORATORY TO RE~ WHITE COPY TO HART CROWSER 
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--·---- - - - .. , .. - .. .. - -.. - --

·' / . 

, 
I 

HMt Inc. . 

Sample Custody Record DATE -rJ/?i'i& PA<F. _L. OF _J_ HIJRTCROWSER t- -.'?. 

1910FairviewA East 
Seattle, washington 3699 

• . .. 

JOB NUMBER .21,1 LAB NUMBER L ' TESTING tn er 
PROJECT MANAGER h b" £,t./,., 14/rk lJr ~ ~ 

. ; I t £/. - . .·1 ~ ~ 
PROJECT NAME ;/,err. · lk!j [<44 .. 0e'4lt;@,/ ti::.i{'3Nedr ~ i ~ OBSERVATIONS/COMMENTS/ 

SAMPLED BY: .... I s / ...,: ~ ~ ~ COMPOSITING INSTRUCTIONS 

/I)~ ~ Cl ~ k ~ 
· ~ 0 

LAB NO. SAMPLE TIME STATION MATRIX ~ ~ ~ Z tt"'-f-

fti?~ ~q Ptw-.?.A /~ . ..:../,., h.fii -3f} h}·1f,,./ >( 12 += Pl· A- 4-.,'*--~L~ /.-.,_. 
. . , . / 

1/i IH/,J-llfl 1~?,.,, /lb~1-~l1 hh/ef X J< 3 /,,,.._-J-... h~- ~ 

~i~ flfw-S'Jl M#/IA 1)kJ-.5A · 1,1.,,.'fe,. , X. )(. .11. u · ,~ .. 3 11~-*~'- ~J ... ..;,. -
-?,7 IJ..IJJ- ~A llQ.'10 /lltJ·it.d ,,.,.iL'y /,·i K..: ·' ., ' .. . ,. ~ J,;;r I,; . .-1.·. . ~- hi;. 

-~~ 114tv- 7 1.?.27 1J)a) - 7 hv.6,, .: 
1 

• IX . · z. 
-:t1 iftw- /' //l?ll ,.JJ/IJ-;J .,,,.i,,.. .){ ~IA z 

.. -.. 
/ 

> 
·, ~ 

I · • 

" 
) .. 

~Eu~.?u1sH~D av DATE ·' "ECEIVED ~Y} DATE TOTAL NUMBER J ""'Al: METHOD oF ~HIPMENT 
/ / ,t/' .f1.t:-· ' .. /. / ··?,.: / lA. /•""" / OF CONTAINERS ) ~ )a.~I a.t.;,w ... > 
/h .n ~ '- ~~~J ~~~~· .• ~~ !~ ~ . ,p f~~'~--------------~------------~ S1g~a_Jut~ n/ Slg~at~re 'l 1 ·:..r-. , . ft.t SPECIAL SHIPMENT/HANDLING 

.'.?>./ I °I/,, ., .. ) TIME • - .. 1.... t-1 I "I +J. TIME 
PrlnJe. d Nam~ PriOted Name . OR STORAGE REQUIREMENTS J~ U 

/I,,) I' ., ,.~1•. \'5Sw J.J [, JI,'~' /\"'f"~ "" .. . , .. 
Company Company 

~El,1NQUISHEO l!IY DATE RECEIVED BY DATE 

..::../{ I I I ~ ./l . .I /: I. J J . DISTRIBUTION: 
/ ' ;JA,. • 'A.f1 /A1 ';1 "7 I)/ I UJ IX.Pl '( .J4 .V .I 11,,.. 5/p 0 1. PROVIDE WHITE AND YELLOW COPIES TO LABORATORY 
S~i!l(re r:~ "' I SIOrtature (/ . 1 I~ 
f ~ J-1 L btA I' -r ... I ff TIME .... \ u ct I.A ~ (' tilt lllJ TIME 2. RETrnN PINK COPY TO PROJECT MANAGER 

Prtnted Name Printed N~ l_,a 3. LABORATORY TO FLL t.a SAMPLE ~BER ANO SIGN FOR RECEPT 

lJ, {'.., It) SJ.1' / (A. .. /µ.. [()'J'/ 4. LABORATORY TO REru:IN WHITE COPY TO HART CROWSER 
Company company 

,1 . i1 . ;.,,,. . . .. 
. .... ~~: . .:·.~~tf~!i:_. :} :;:~:·' ;: :·· 
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PHASE I I ANALYTI CAL DATA 
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:1aucks ua~ ~ ~ " \!J ~ w 
JUN 151988 

HART CROWSER, tNC. 
Test~ Laboratories, Inc. I 940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

I 
I 
I 
I 
I 

ChemLc;try M~ arxi 'lechnicaI Services 

CLIENT: Hart Crowser, Inc. 
1910 Fairview Ave . E. 
Seattle, WA 98102-3699 

ATTN: Will Abercrombie 

REPORT ON: SOIL & WATER 

SAMPLE 
IDENTIFICATION: Submitted 6/6/88 and identified as shown: 

1) B-11 S-1 06/02/88 11:25 2. 5 - 4.0 
2) 8-11 S-2 06/02/88 11:30 5. - 6.5 
3) B-11 S-3 06/02/88 11:35 7.5 - 9. 
4) B-12 S-1 06/02/88 14:15 2.5 - 4.0 
5) B-12 S-2 06/02/88 14:20 5. - 6.5 
6) B-12 S-3 06/02/88 14:25 7. 5 - 9. 
7) B-12 S-4 06/02/88 14:30 10. - 11.5 
8) B-12 S-5 06/02/88 14:35 12.5 - 14. 
9) B-13 S-1 06/02/88 16:30 2.5 - 4. 

10) B-13 S-2 06/02/88 16:35 5. - 6.5 
11) B-13 S-3 06/02/88 16:40 7.5 - 9. 
12) B-13 S-4 06/02/88 16:45 10. -11.5 
13) B-13 S-5 06/02/88 16:50 12.5 -14. 
14) B-14 S-1 06/03/88 10:00 2.5 - 4. 
15) B-14 S-2 06/03/88 10:05 5. - 6.5 
16) B-14 S-3 06/03/88 10:10 7.5 - 9. 
17) B-14 S-4 06/03/88 10: 15 10. -11.5 
18) B-14 S-5 06/03/88 10:20 12.5 -14. 
19) MW-11 S-1 06/03/88 14:00 
20) MW-12 S-1 06/03/88 15:30 
21) MW-13 S-1 06/03/88 16:00 
22) MW-14 S-1 06/03/88 16:30 

Certificate 

LABORATORY NO. 10227 

DATE: June 14, 1988 

JOB #2159-01 

I 
I 
I 
I 
I 
I 
I 
I 

Selected samples were composited on an equal weight basis according to the 
following scheme: 

Composite 1000 = Samples 1 through 3 
Composite 1001 = Samples 4 through 8 
Composite 1002 = Samples 9 through 13 
Composite 1003 = Samples 14 through 18 

I ti Thill fepclfl I• SllbnilWd lor the uclusMI uw ol the person, partneqhip, or corponltion to whom ii is addrHMcl. ~ !Me of !tie ,,.,,,. ol lllil compeny 01 any 
mernb9r cl Ila stall In connection -. '19 ~ or sale cl Mt/ product 01 ~ will be !J'- ad onty on conncL Tilill company llCC9Pla no ~ ac:ept 
lor the due peilun•oce ol IMpec:tion ..o/OI aneiy8is in good lailh - 8CCOldiftQ lo the ruleS ol the tf8de and of science. 

... . 
I  
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I 1-Laucks 
I 
Tes~ Laboratories, Inc. 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

Certificate 

I 
I 
I 
I 
I 
I 
I 
I 
i ., 
I 
I 
I 
I 
I 
I 

COOnistry Mbd:ti:>qy. arrl 'kchnk:al Services 

Hart Crowser & Associates 

TESTS PERFORMED 
AND RESULTS: 

PAGE NO. 2 

LABORATORY NO. 9834 

Composite samples were passed through a No. 10 sieve prior to analysis. Only 
material passing the sieve was further analyzed. Percentages retained were as 
follow: 

Sample Number 

1000 
1001 
1002 
1003 

Total Organic Halogens as Cl 
Sulf1tes 

Water Soluble Sulfite 

% Retained Major Constituent 

57. Rock 
33. Rock 
39. Rock 
<2. . .. ---

parts per million (mg/L} 

<0.02 

_£!__ 

<0.02 

_R__ 

0.03 
<0.5 

Method 
Blank 

<0.02 

parts per million (mg/kg). dry basis 

1003 

30. 

e Thie report la aubrnlned lor me exctusile uae ol Iha ~. partnerallip, or airporaliOn lo - ii is addl'MHCI. Sdlsequenl UM ol Ille IMIM ot lhls c:ompeny or any 
member ol ltl stall in connectioll Willl lie ~ or .ie ot .,Y f"OdUCt f1I P'OCftl Will be g8111ecl only °" c:onhcl. Thil ~ KCeplS no r*t90'lllitlilily ·hC9P' 
lor Ille Clue poo1oi mar a ot in9pection &'Id/or .,...._.. in gaod r.1111 lftd accoodinv ID the rules ol lhe trade 8IWS ol sc:ienc:e. 

- . e 
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:1 
1. 
I 
I 

Testing Laboratories, Inc. 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 

ChemistryM~ am khnk:al ServX:es 

Hart Crowser & Associates 

FAX 767-5063 
Certificate 

PAGE NO. 3 

LABORATORY NO. 10227 

All samples except for sample 22 were analyzed by gas chromatography following 
Method 8020, Test Methods for Evaluat ing Solid Waste {SW 846), U.S.E.P.A. , 
1986, wi th results as shown below: 

parts per bill ion (ug/kg), dry basis 

Method 
1000 1001 1002 Blank! 

Benzene <1. <l. <1. <l. 
Ethyl benzene <I. <l. <1. <1. 
Toluene <1. <1. <l. <1. 
Xylene <l. <1. <1. <1. 

parts per bill ion (ug/L) 

Field Method 
_lL _fQ_ --1L Blank Blank2 

Benzene <1 . <l. <1. <1. <l. 
Ethyl benzene <1. <1. <1. <1. <1. 
Toluene <1. <l. <1. <l. <1. 
Xylene <l. <1. <1. <1. <1. 

BETX Method Blank 1 was analyzed with composite samples 1000 through 1003 
BETX Method Blank 2 was analyzed with samples 19 through 21. 

11119 repon is allbmlled 10r Ille e>IClu8iwe UM of the penal, ~. Cf mrporllliOn 10 - ~ is --· &bsequent u• ol lhe n..,,. of llli• COfnllMY Of MY 
member or ii& stan In connection with Ill• advertl9ing or ale ol My product Cir proc ... wiM be !JMled only on conlJKL This company accepm no rwponlibillly e•C9pl 
IOf the du. pe~ of lnepeetiOn Sid/or ~ in good leith 111111 accotdlng IO 1he ·nd• ol ltlll trM!e end of ~-

.. ~ 
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:.1aucks 
Test~ Laboratories, Inc. I 940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

Certificate 

I 
I 
I 
I 
I 
I 
I 
I 
I ,. 
I 
I 
I 
I 

ChemLt;try.M~ arrl Technical Services 

Hart Crowser & Associates 

trans-1,3-0ichloropropene 
c1s-1,3-Dichloropropene · 
1,1,2-Trichloroethane 
1,1.2,2-Tetrachloroethene 
·01bromochloromethane 
Chlorobenzene 
Bromof orm 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-0ichlorobenzene 

parts 

1001 

<12. 
<12. 
<12. 
<12. 
<12. 
<12 . 
<58. 
<12 . 
<12. 
<12. 
<12. 

PAGE NO. 5 

LABORATORY NO. 10227 

per billion (ug/kg), dry basis 

Method Method 
1002 1003 Blank! Blank2 

<12. <9. <3. <10. 
<12. <9. <3. <10. 
<12. <3. <1. <10. 
<12. <3 . <1. <10. 
<12. <9. <3. <10. 
<12. <9. <3. <10. 
<58. <3. <1. <50. 
<12. <9. <3 . <10. 
<12. <3. <1. <10. 
<12. <3. <l. <10. 
<12. <3. <1. <10. 

I 
-

Thi9 l'8llO't ii Sutimned tor !he • • elusive we Of Ille pef90n, pertne18111p, or eorpo<Mion 10 Whom It ii addressed. S~uquent UM °' Ille mime of .... comPMY Ill' '"Y 
member ot ill stan in connection ,.;111 lie advertising or sale of any produd ir process will be 11an1ec1 only on conl"llc:t. Thie ~ ICCepll no l'99p0Mibilily 911Cept 
lor Ille due pertom.- o4 inspeelion Ind/or M.iysia in ~ lailll Wiii 9CCOllling la 1M rulea of Ille - Ind of -*-· ,. 

I  
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:.Laucks 
Test~ Laboratories, Inc. I 940 South Harney St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

Certificate 

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

Chemistry~- an:f Tech£OCal Sem:es 

Hart Crowser & Associates 

PAGE NO. 6 

LABORATORY NO. 10227 

A screen for base/acid/neutral components was performed by gas chromatography 
{GC) with flame ionization detector (FID) on selected samples. All peaks 
within the retention time window of 6-48 minutes were sun111ed and calculated on 
the response of Phenanthrene. Copies of chromatograms are attached. 

GC/FID Screen, 
as phenanthrene 

GC/FID Screen, 
as phenanthrene 

parts per bill ion (ug/kg), dry basis 

1000 1001 1002 1003 

16,000. <3,000. 4,500. 46,000. 

parts per bill ion (ug/l) 

19 20 21 22 

<200. <200. 420. 240. 

Method 
Blankl 

<3,000. 

Method 
Blank2 

<200. 

GC/FID Method Blank 1 was analyzed with composite samples 1000 through 1003. 
GC/FID Method Blank 2 was analyzed with samples 19 through 22. 

Key 

< indicates •1ess than• 

Respectfully submitted, 

Laucks Testi ng Laboratories, Inc . 

{)111. ~ 
fl. M. Owens 

JMO:laj 
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Laucks 
Test~ Laboratories, Inc. 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

Chemistry. Mic:IOOic>bqy. an::I Technical Services 

Hart Crowser & Associates 

APPENDIX A 

Surrogate Recovery Quality Control Report 

Certificate 

PAGE NO. 7 

LABORATORY NO. 10227 

Attached are results of surrogate (chemically similar) compound analysis. The 
surrogates are added to every sample prior to extraction and analysis to monitor 
for matrix effects, purging efficiency, and sample processing errors. The 
control limits represent the 95% confidence interval established in our laboratory 
through repetitive analysis of these sample types. 

-

This repott i. IUbmiltltd lot Ille - UM ol 1"9 l**lfl, ~ip. or corpo<.iion to whonl it is addresM<I. ~ ._ of m. name of Ihle compMy or rtt 
~ o1 itS 11an In connection will\ .,. ~inll or - ol 8lly prodUct at_ P'OC- will .,. IJ"anMd only on con~8Ct. lNI CornpMy accaptS no 199pot1lillility •llCllPI 
for m. dU9 119~ ol iM119Ction and/or .,,..,.. In QDOd 181111 and accOIGlng to m. 1"'98 ol the hd9 and of .a.nee. 

• 1!11 
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I 

I 
I Sample No. B0608GVD.WA1 

I 
.5Lt r·~rogat;a 

Cwrm:;oun d 

n-or,_:>P~ lbetJ Z.E:i'?. 

I S '°'.mple i -Jc. FB 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.:3u. r r CJc3 at;'~ 
[. ;:JffiPCLlnd 

t9 

( ; -~":i ~ ·· rJp y .i bert ~-:~n e 

S ;:..mp le No. 20 

S :_,.i- r::J~J t.9. t;t= 

Comr.::ound 

n ·-p roP v 1 ber. ::en f::.' 

;3 ,_tr ~··.:>•.;i ~:1 1; e 
l:cmPot..trld 

Matr ix: Water Analysis: GC-PID 

f='~ rr.: en ·i; 

q · . o 

Comment 
Ccnt t·al 
L:un1ts 

l ; -:: 
' --· 

Matri x : Water AnaJ y sis: GC-P!D 

F~:rc:~:n t 
hec:overy 

·::;4 

Matrb:: Water 

t=·e r•1:en !; 
i:; et: o -..•e r·•y 

Mat r i :·~ : !!J2. •;er 

F~eccvery 

r:: CJn t l'' ' :l i. 
Limits 

3 :; ·- 113 

Ana!y51 s: GC-PID 

Corn!T1-?!i t Limi 'ts 

Anal ysis : GC-F ID 

CammE:: t i.._imits 

87 - 1 1 .~ 

~nal ~sis : GC-FID 

Comme:nt 
Car. ·i; r cJ J. 
L1rnits 
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I 
I 
I 
I S2mPie Ne . B0609 GVO.SA1 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

S Lt r~ ~"'O~~ ate 
C\".:ilHP•:::>UJid 

4-Broma~ lucrobenzane 

31.w~~oga te 
c ;'.)ffi!:) ·~U.!1 Li 

4-Bromcf luorobe~zene 

SL~~-- r-·09 o-:::: e 
Ccmp..:Jun·:i 

4 -Bromciluorcbenzene 

'3L1.~--1···· 09a. t: e 

Co1r:F <:!Un 1j 

!(){)2 

4- Bromof luoraoenzene 

F· ~~ rcen t 
i;eco,1e~ ... y 

9 5 

Percent 
Fec o v er·v 

F e r cer:t 

Ma.tr i :: : So i l 

Percent 
l=\~c: .. ::i v erv 

Andlysis: GC-PID 

Cont r ol 
Comment J_irni ts 

118 

Analy~is: GC-FI~ 

Commen t 
Con-trai 
Limits 

75 - 1 i8 

Analysis : GC-PID 

;:,.:l?Tifflen t 
Contro l 
Lirni i; ~ 

! :i.8 

GC-F· [!) 

Con -.; r 'I:;:; l 
L.i.ini i,;s 
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I 
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I 
I 
I 
I 
I 
I 

JOB No. 102 27 DATE: 06/13/88 

Sample No. B0610MVOSJ1 

Surr-ogate 
Compound 

d4-1.2-Dichloroethene 
d8-Tol Ltene 
p-Bromofluorobenzene 

Sample No. 1003 

Surrogate 
Compound 

d4-1.2-Dichloroethene 
dB-Toluene 
p-Bromofluorobenzene 

Matrix : Soil 

Percent 
Recovery 

96 
98 
95 

Matri)(: Soil 

Percent 
Recovery 

1!04 
109 
83 

Analysis: MS-VOA 

Control 
Comment Limits 

74 - 125 
77 121 
75 - 115 

Analysis: MS-VOA 

Control 
Comment Li mi ts 

74 125 
77 - 121 
75 115 
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I 

I 
11 JOB No. 10227 DATE: 06/13/88 

I 
I 
I 

Sample No. 80507GSV.WLI 

Surrogate 
Compound 

2-Sromopr.eno ! 
2-F luorobipheny l 
. .0.zobenzene 

Sample No. 1 9 

Surroga te I Compound 

2-Bromophenol 

I 2- Fluorooiphenyl 
Azobenzene 

I 
I 

I 
I 
I 
I 
I 
I 
I 

Sample No. 20 

Su rrogate 
Compound 

2·-8romopheno l 
2-Fl uorobip henyl 
Azobenzene 

Sample No. 21 

Surrogate 
Compound 

2-8romophenoi 
2-F luorobiphenyl 
Azoben z en e 

Matri x: Water 

Percent 
Recovery 

76 
86 
8 4 

Matri x: Water 

Percent 
Recovery 

62 
8 {) 
58 

Matrix : Water 

Percent 
Recovery 

57 
85 
63 

Matrix: Water. 

Percent 
Recovery 

72 
80 

Analysis : GC-ABN 

Comment 

Analysi s: 

Comment 

Analysis: 

Comment 

Analysi s : 

Comment 

Control 
Limits 

28 - 150 
41 - 129 
50 - 128 

GC-A8N 

Control 
Limits 

28 150 
41 - '129 
50 123 

GC-ABN 

Control 
Lim'i ts 

28 - 150 
4 1 - i29 
50 128 

GC-A8N 

Control 
Limits 

28 - 150 
41 - 129 

.... .l'.:;­

... v 

 
 

FSPOPA  048339



I 
I 
I 
I Sample No. 22 

I 
I 
I 
I 
I 

I 

I 
I 
.I 
I 
I 
I 
I 
I 

Surrogate 
Compound 

2-8romophenol 
2-Fluorobiphenyl 
Azobenzene 

J\llat ri x: Water 

Percent 
Recovery 

72 
85 
73 

Analysis ; GC-ABN 

Comment 
Control 
Limits 

28 150 
4 i 129 
50 - i 28 

 
 

FSPOPA  048340



I 
'I 
I 
I JOB !'Jo - 10227 DATE: 06/ 13/38 

I 
I 
I 
I 

Sample No. 80608GSC.SLE 

Surrogate 
Ccmpound 

2-Bromophenol 
2-Fluorobiphenyl 
Azobenzene 

Sample No. 

Surrogate 
Compound 

100 o. 

2-Bromophenol 
2-:=luorobi phenyl 
Az:obenzene 

1 
Sample No. 

Sur';ogate 
Compound 

., 001 

I 2-8romopher.oi 
2-Fluorobiphenyl I Azobenzene 

Sampie No . . 1002 

I Surrogate 
Compound 

I 2-Bromcphencl 
2-Fluorobipheny"l 
Azooen:::ene 

I 
I 
I 
I 
I 

Matrix: Soil 

Percent 
.Recovery 

100 
86 
77 

Matrix: Soil 

Percent 
Recovery 

79 
82 
55 

Matrix: Soi 1 

Percent 
Recovery 

92 
89 
75 

M.~ tr ix: s·o; l 

Percent 
Recovery 

74 
79 
5 ' •J 

Analysis: GC-ABN 

Control 
Comment Limits 

18 - 154 
39 - 14 6 
40 - 133 

Analysis: GC-ABN 

Control 
Comment Lim i ts 

1 8 ·- 154 
39 - 145 
40 - 133 

Ana.lys is: GC-ABN 

Control 
Comment Lim-its 

~ 0 
I V - ·1 54 
39 14 6 
40 133 

Ana l ysis: GC-ABN 

Control 
Comment Limits 

18 15 4 
39 - " .. I '+ V 

4 ~: . "".:· ·: · 
. . J ·./ 
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I 
I 
I 
I Sample No. 

Surroga·t:e 

1003 

I 
Compound 

2-Bromophenol 
2-Fl uorob·i pheny l 

,, Azobenzene 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Matrix ~ Soil Analysis: GC-ABN 

Percent Control 
Recovery Comment Limits 

91 18 154 
91 39 - 146 
59 40 - 133 
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Laucks 
Test~ Laboratories, Inc. Certificate 
940 South Hamey St., Seattle, Washington 98108 (206) 767-5060 FAX 767-5063 

Chemistry.Mic:~ arxi khnical Servk:es 

Hart Crowser & Associates LABORATORY NO. 10227 

APPENDIX B 

Copies of GC/FID Screen chromatograms are attached. 

-

Thie f9PCKf .. lubrrilled tor lhe exclusive Ul8 ol lhe .,.,__, 1*1-ip. Ot corporalian IO - ii .. ~. &.tJeequenl UMI ol lhe - ol tlli9 CCJnll*1Y Ot MY 
~ ol illl stall in~ with lhe ~ or _.. ol any PfodUCI « procea will be wan1ee1 only on c:onhCt. T1- company llCC9Pl8 no r98PQll9i0ilily 8llC9P' 
lot lhe - petb""*ice ol 1n9pec1ion - IMlelysia In good lailll and KCOdng 10 Ille rules of Ille tr- 81111 ol ldencie . 

. '' . 
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Laucks 
Test~ Laboratories, Inc. Certificate 
940 South Hamey St., Seattle, Washington 98108 (206) 767·5060 FAX 767.so63 

Chemistry~ arrl irlmi:al Services 

Hart Crowser & Associates LABORATORY NO. 10227 

APPENDIX C 

Copies of Chain-ot~custodies Attached 

I 
-

This repoit ia aubfriMd fof !he excUlwe uu ol 1119 perscn, pannerahip. or corporation to whom it ia lddreaMCI. SIA!llequent uH of the n.me of this comsieny or any 
member of ill 11111 In connection with tie ~ or 9lle ol any product or p<OC- will be ~anted only on -.ct. This c:omp911y 8CC9'JC8 no ~ ••c:epl 
lar !Tie due ,,..1arn•ic• ol in9peclion Md/or -lyala in good lllM •nd MOCOl'Cfing ID the ru1 .. ol th• trade and or seienc9. 

• Iii 
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- - - -' -·- -·-
Sample Custody Record DATE ~13/tf 

- - - - -.· 
Hart Crowser, Inc. 

1910 Fairview Avenue East 
Seattle, Wltshington 98102-3699 

Joa NUMBER :!J'5t!'i-ol LAB NUMBER TESTING 0 v . ~ 

PROJECT MANAGER t~ fU 11.ft ~&}_,~ . ill 
PROJECT NAME 6/~; klf (I I/ I ;ut=;s~~1l~-1Ar . ~ 

~ ~ 0 
OBSERVATIONS/COMMENTS/ 

COMPOSITING INSTRUCTIONS 
SAMPLED BY: . /lf t ~ 

~~ ~~ 0 '-l 1 • • 
' ...... 0 

LAB NO. I SAMPLE TIME STATION MATRIX V-: ~ Z 

1o:r;:1-1 o- /. 
15' -S· i. , , 

'" 5 - j 11 

n 5· t/ ,, 
({ 6·5 11 

---

4/)D Htv-
/!J3o tJ t·IJ-IZ.. II 

/bOO L '1V - ) 3 I I 

16 j{) ;ll w- 14 II 

' I 

~Jill 
-~ELIN_Q41SHEP1 BY .... AAh~ RECEIVED BY DATE 

---i&jgna lure 
.....__ _______ _, TIME 
Printed Name Prjnjed Na111e 

l-1111 l/i~w~;/ If 1-uir 
t .A 

Company ~ !Company 
RELINQUISHED BY E RECEIVED BY 

~-
/ 

- •' 
Signature I I Slg'lil lurer ·11 . . 

TIME .f . . ( /, f(rJ\ TIME 
J Printed f'Jami 

company lcr ~ ~ 
Printed Name 

Company 

l:><tx I IX 

/( x x 
"'- x )<... 

x x. x 

TOTAL NUMBER 

OFCONTAmEAS 

~ 

SPECIAL SHIPMENT/HANDLING 

OR STORAGE REQUIREMENTS 

DISTRIBUTION: 

\ / . 
-Z--1~ ~J- dh- ,,~~ 

-, . / - -- / 
i-1 ...11~~- .. J h'.L.....~-.-C. .L ~ 

-v·-· ~ ~' 2'-1 d.A ·_;,. /~-~1 .. ,J cc:. JI'~ 
,... I M I ..,,__~ . .. /.. 
"]/ 

, 

{/),A.Ju.,/~~ AL 

~ 
/ , 

/-"" AA-AJ ~~-
'5 
4-
5 

METHOD OF SHIPMENT 

,~,,i_~ -Z.9 

/!~ 

1. PAOVDE WHITE MO YELLOW COPES TO LABORATORY 

2. RETLflN PINK COPY TO PROJECT MANAGER 

3. LABORATORY TO Fa+; t4 SAMPLE l'fJM8EA ANO SIGN FOR RECEPT 

4. LABORATORY TO RETIBN WHrTE COPY TO HART CROWSER 
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________ , ;,,,.;, ___ _ ... ':. 
-/­Gfr' 

Hart Crowser, Inc.. 

aJ I.. • - ~OWSER 
I I 

JOB NUMBER 21-S~·d/ LAB NUMBER · - TESTING fl) 

ai ~ er 

PROJECT MANAGER ~~':K~ 
w 
3E 

~ ~,~ < 
PROJECT NAME ~l.._:__ ~- ·· ~l'J "; . . =S.1t.l~i>r.-L - ... 

"':::. ~~ z . OBSERVATIONS/COMMENTS/ / q 0 ' ·- ~ ~ () 

SAMPLED BY: /'I/ ~ / . COMPOSITING INSTRUCTIONS x ~ LL 

') 11-~!'- - I 
~ .... 0 

~~1 0 ~ '-) -
LAB NO. SAMPLE TIME STATION . MATRIX '\!) :::e z 

.L I I JI; _ _,~- J / -!"" ·-r-_ ,_ ~ .£._ I~ 
~ * / - ,. -'~ //'t..t 72,/: ,.' . ~~ •Lo'9' ~ Tr/A.-t;e r 

J02Ji>/ 'S. I Jt. ·~o !-3 -13 ~()/I.-") 'J, , ,&L / I 
,d,,.,__ i .. 1: ~ .11.J 

/() 5 ·2. J'1~5 , ' . ,, In 1.-
, ~ . , ' , 

/ ·- - .i. • • 'T. Yb 
,,_ 

II 'J·3 1114() 'I 11 j ~· ~ ~ x. I 

1.. .ht- .. A~- ~~. 

1'1 5·4 lb~< I i 
.... , ,, t 1 '/, 

. '~ ~·~ /~5o 'I 'I .l,u'r 1.-
I 

d) A//~ ,,-1. ~ -- -if ~ A~ , , 
P,J'ft./ <,.. ¥"",L) 

I JC 

-111'/ 'Z I 
AELINQVlSHED BY liP.JS., t RECEIVED BY DATE TOT AL NUMBER /0 ~ METHOD OF 8HPMENT 

)/;,L~~;, ~tf. r~~ OF CONTAINERS · & fu_,;_-~ 
Sig Signature 

SPECIAL SHIPMENT /HANDL ... G 'lliA7~,.1.1111 TIME TIME 
ORSTORAOEREQUmEMENTS 

~.f!.~ I pf~Ted N!Jme 

~ 
Printed Name 

/'A, I/ iAJt/'/ Y 
"Company /.I Company -RELINQUISHED BY '.,, :DATE ,RECEIV~D BY DATE 

1.fJ) ;,~ {pl 
DISTRIBUTION: .. 

Signature Signature-·- - r· b 1. PROVDE WHITE AM> YELLOW COPES TO LABORATORY 

TIME l ( ,, j ( ,,,. '<,. TIME 2. RElU=IN PINK COPY TO PROJECT MANAGER . 
Printed Name Printed Name- ' 

Ir~~ 
3. LABORATORY TO FU t4 SAMPLE NJMBER AND SIGN FOR RECEPT 

4. LABORATORY TO RETIBN WHITE COPY TO HART CROWSER 
Company company ·~·  
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- - ------- - - - ~·~A'­
,/ ~ 

2. Hart Ctowser, Inc. 

·-- -·-- r:R 
I I 

JOB NUMBER 215?-(>/ LAB NUMBER 
'! ·TESTING "' 

... I ' -. 

~.~ 
a: 

PRC>.l!CT MANAGER ~~t~~:; ~ . ~ ~ w .. 
! .. .. 

~ ~ 

~' ... PROJECT NAME 6t~u;' :; ~,L;vv,, :;&,,ss. 
~ 

~ z OBSERVATIONS/COMMENTS/ . I .....-? _.. . 

~ 
0 

-/#t1~~ 
CJ COMPOSITING INSTRUCTIONS 

SAMPLED BY: x 
~ 

IL. 

~ 0 

~ J' d 
LAB NO. SAMPLE TIME STATION MATRIX I ~ ~ ~ z 

~ .. 

/l'J."2.1- J S-1 112~ 13-JI S{) I L-- /':~ t ~ Ct- A - • 7." ,,;.;,. ,/ ~ .11-4 
:i s-i J/ 3() " 

I I (~ )( x 2-
7:.. • , 
~'- ,._ J J;~. 7: k 

3 S-.3 II "15' ,, ,, .JifJ '2. 
I v-:1;;.. • II -

-4J, ~ -~ o.-.J r"""" #0 

r .A -/../-'HJ '" - •I 

Wr.... _.a.. ~ ~ ~,i • .1.A_ ' 
~ -- ~t..,.._ 

~ 

~ I ,,., 
> -- I t-r~ 

J I - '• ~h,,.. ~ "-"'""-.,, ...,., ,, J 

LI ~-I 141s 13·1 i- " "'\ v 
'5' :. ;,. 14tt> , , ,, / l~!. v (I) AJ ,,~J ci- T. ~L 

" S · 3 141-5' , , IJ I ) 'ft ~ )( x J.; /A.A A.4-1 <~ ~ 111 ... 

, / 

\. _, ~-4 /ti 'j1 I I " tt' )... 

y ~-$"· )-1'5' I 
I( 'l...i ~ l-

llw 
,,,, • . 

....... 

R~LINQ41~HEO ~y !:~ E~ . RECEIVED BY DATE TOT AL NUMBER /b '4-
METHOD OF SHPMENT , ~ 

JiJtJ C.,f1_/./.IY o/f ' OF CONTAINERS ~ . I U-- .,...... ~-
.. 

521;,~/-\JjJJJ J 
Signature 

SPECIAL SHIPMENT/HANDLING 
TIME TIME 

~ Prz'.ed~ 711me Printed Name OR STORAGE REQUIREMENTS 

i ~ {, ..1/JN~v"" ' ~ 
Company ') ;i(,~HlP Gompany 
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James K. Farr, Ph.D. 
Andrew John Friedman 
James E. Bruya, Ph.D. 

FARR, FRIEDMAN & BRUY A, INC. 

ENVIRON11ENT AL CHEl'vIISTS 

3008 B - 16th West 
Seattle, WA 98119 

(206) 285-8282 

June 24, 1988 

William B. Abercrombie, Project Manager 
Hart Crowser and Associates, Inc. 
1910 Fairview Avenue East 
Seattle, WA 98102-3699 

Dear Mr. Abercrombie: 

Enclosed are the results of the analyses of samples 
submitted on June 8 to June 12, 1988 from Project 2159-02 . 

As you are aware, we encountered more difficulty in 
analyzing the pentachlorophenol in these samples than we had 
anticipated prior to arriving at the sight. This was due to 
the nature of the matrix, mostly wood chips, and the 
resultant difficulties in maintaining reliable calibrations. 
This problem resulted in our finally going to the method of 
standard additions for all samples on June 11. The change 
allowed us to generate reliable quantitations at · a rate that 
could support the field work effectively. Review of the 
previous analyses and their quality assurance indicates that 
the quantitations are reliable, but the level of effort that 
was required to generate them was extreme. 

We appreciate this opportunity to be of service to you on 
this project. If you have any questions regarding this 
material, or if you just want to discuss any aspect of your 
projects, please do not hesitate to contact me. 

Sincerely, 

~;JL-~~ 
Andrew John Friedman, Chemist 

AJF/cag 

Enclosures 
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FARR, FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: June 24 , 1988 
Date: June 8, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLOROPBENOL 

AND TETRACLOROPHENOLS BY GC/Ecoa 

Sample # PCP TCP 
(ppm) (ppm) 

MW-6 0.10 <0.1 

Quality Assurance 

Method Blank <0.01 <0.01 

Initial Calibration r = 1. 00 ,n = 4 

a - The analysis was done by the method of standard 
additions 
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FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 9, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACBLOROPHENOL 

AND TETRACLOROPHENOLS BY GC/ECD 

Sam:Qle I f.cr TCP 
(ppm) (ppm) 

B-15 
S-1 0-1.5' 0 .25 0.75 
S-3 5-6. 5' 0.23 <0.05 
S-4 7.5-9' 0.18 <0.05 
S-5 10-11.5' 0.15 0.19 
S-6 12.5-14' 0.12 <0.05 
S-7 15-16.S'· 0.20 <0.05 

B-16 
S-1 0-1.5' 2.7 2.7 
S-2 2. 5-4' 0.48 0.18 
5..:3 5-6.5' 3.0 1.9 
S-4 7.5-9' 1. 8 2.1 
S-5 10-11 . 5' 34 4.5 
S-6 12.5-14' 3.1 0.41 
S-7 15-1 6 • 5 ' (run 6-10) 6.3 <0.1 
S-8 17. 5-19' (run 6-10) 4.8 <0.1 
S-9 20-21 . 5' 1.6 0.13 

B-17 
S-6 12.5-14' 6.8 0 . 45 

Water Samples 
MW-SA <0.01 <0.01 
MW-12 <0.01 <0.01 
MW-15 <0.01 <0.01 
OIO (6-8-88) <0.01 <0.01 
RWO, MW-6A <0.01 <0.01 
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FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 9, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACBLOROPHENOL 

ANO TETRACLOROPHENOLS BY GC/ECO 

Samgle i PCP TCP 
(ppm) (ppm) 

Quality Assurance 

Method Blank <0.01 <0.01 

Method Blank <0.01 <0.01 

Method Blank <0.01 <0.01 

MW-SA (Replicate) <0.01 <0.01 

MW-SA (Matrix Spike) 
Spiked @ 0.10 ppm 
Percent Recovery 250% 

B-16 
S-6 (Duplicate, 
run 6-10) 3.8 <0.1 

B-17 
·S-6 (Duplicate) 1.9 0.33 

Initial Calibration .r = 0.994,n = 4 

3 
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FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENf AL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 10, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLOROPHENOL 

AND TETRACLOROPHENOLS BY GC/ECD 

SaIJrQle i PCP 
{ppm) 

B-17 
S-1 0-1.5' 0.12 
S-2 2.5-4' 0.28 
S-3 5-6. 5' 0.33 
S-4 7. 5-9' 0.18 
S-5 10-11.5' 0.12 
S-6 12 . 5-14 ' (run 6- 9) 6.8 
S-7 15-17.5' <0 . 05 
S-8 17.5-19' <0.05 
S-9 20-21.5' <0.05 
S-10 22 . 5-24 <0.05 
s-·11 25-26.5' 0.09 
S-12 27.5-29 0.08 
S-13 30-31.5' 0.11 
RWO B-17 S-10 <0.01 

B-18 
5-1 0-1.5' 0.23 
S-2 2.5-4' 0.18 
S-3 5-6. 5' 0.09 
S-4 4.5-9' 0.11 
S-5 10-11.5' 0.01 
S-6 12.5-14' 0. 62 
S-7 17.5-19' 0.27 
S-8 20-21.5' 0.10 
S-9 22.5-24' 0.12 
S-10 25-26.5' 0.05 
S-11 27.5-29' 0.05 

4 

TCP 
(ppm) 

<0.05 
<0.05 
<0.05 

0.08 
<0.05 

0.45 
<0.05 
<0.05 
<0.05 
<0.05 

0.13 
<0.05 
<0.05 
<0.01 

<0.05 
<0 . 05 
<0.05 
<0.05 
<0.05 

0.06 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
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FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 10, 1988 
Project: 2159-02 

S2mgle i 

Surf ace 
SS-1 
SS-2 
SS-3 
SS-4 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACBLOROPHENOL 

AND TETRACLOROPHENOLS BY GC/ECO 

PCP 
(ppm) 

Samples 
0.64 
0.35 
0.09 
0.67 

TCP 
(ppm) 

0.44 
0.62 
0.10 
0.09 

SS-5 0.18 a <0.05 
SS-6 <0.05 <0.05 
SS-7 <0.05 <0.05 
SS-8 0.06 <0.05 
SS-9 <0.05 <0.05 
SS-10 <0.05 <0.05 
SS-11 <0.05 <0.05 

a - This value is probably carry-over from the previous 
injection. The replicate analysis gave a value of 0.06. 
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FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENT AL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 10, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLOROPHENOL 

AND TETRACLOROPHENOLS BY GC/ECD 

Samale i PCP TCP 
(ppm) (ppm) 

Quality Assurance 

Method Blank <0 . 01 <0.01 

B-17 S-1 (Replicate) 0.13 <0.05 

B-17 S-4 (Replicate) 0.16 <0.05 

B-17 S-13 (Replicate) 0.10 <0.05 

B-17 S-1 (Duplicate) <0.05 <0.05 

B-17 s-10 (Duplicate) 0.09 0.09 
B-17 S-13 (Matrix Spike) 

Spiked @ 0.10 ppm 
Percent Recovery 200% 

B-18 S-1 (Replicate) 0.17 <0.05 

B-18 S-11 
(Matrix Spike) 
Spiked @ 0.10 ppm 
Percent Recovery 120% 

SS-3 (Replicate) 0.88 0.62 

SS-5 (Repli cate) 0.06 <0.05 

SS-10 (Duplicate) <0 . 05 <0.05 

SS-1 (Matrix Spike) 
Spiked @ 1.0 ppm 
Percent Recovery 160% 

SS-7 (Matrix Spike) 
Spiked @ 0.10 ppm 
Percent Recovery 300% 
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FARR, FRIEDMAN & BRUY A, INC. 

ENVIRONMENT AL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 10, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLOROPHENOL 

AND TETRACLOROPHENOLS BY GC/ECD 

Sarn12lg ! PCP 
(ppm) 

Quality Assurance 

SS-10 (Matrix Spike) 
Spiked @ 0 .10 ppm 
Percent Recovery 92% 

Initial Calibration r = 0.964,n = 6 

Second Calibration r = 0.947,n = 3 

Final Calibration r = 0 ~ 995,n = 4 

7 

TCP 
(ppm) 
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FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENT AL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 11, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLOROPHENOL 

AND TETRACLOROPBENOLS BY GC/ECDa 

Sam:gle i PCP 
(ppm) 

B-19 
S-1 0-1.S' <0.05 
S-2 2.5-4' <0.05 
S-3 5-6. 5' 0.06 
S-4 7. 5-9' <0.05 
S-5 10-11.5' 0.09 
5-6 12.5-14 0.06 
S-7 15-16.5' <0.05 
S-8 17. 5-19' 0.11 
S-9 20-21.5' <0.05 
5-10 22.5-24' <0.05 
RWO B-19 S-S(run 6-12) <0.01 

HA-1 
S-1 0.5-1' 0 .25. 
S-2 1-2' 0.10 
S-3 2-2.5' 0.06 

BA-2 
S-1 0. 5-1' <0 .OS 
S-2 1-2' <0.05 

OSS-1 0.30 
oss-2 o .. 08 

Water Samples 
osw-1 <0.01 
OSW-2 <0.01 
MW-3A <0.01 
MW-4A <0.01 
MW-7 <0.01 
MW-11 <0.01 
MW-13 <0.01 
MW-14 <0.-01 

TCP 
(ppm) 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.01 

0.6 
<0.05 
<0.05 

<0.05 
<0.05 

0.09 
<0.05 

<0 . ·01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

a - All analyses were done by the method of standard 
additions 
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FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENT AL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 11, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLOROPHENOL 

AND TETRACLOROPHENOLS BY GC/ECDa 

Sample # 

Quality Assurance 

Method Blank 

OSS-2 (Replicate) 

B-19 S-7 (Duplicate) 

B-19 S-8 (Duplicate) 

B-19 S-8 (Duplicate) 

MW-4A RWO 
(Matrix Spike) 
Spiked @ 0.05 . ppm 
Percent Recovery 

OSW-1 
(Matrix Spike) 
Spiked @ 0.01 ppm 
Percent Recovery 

OSW-2 
(Matrix Spike) 
Spiked @ 0.10 ppm 
Percent Recovery 

PCP TCP 
(ppm) (ppm) 

<0.05 

0.08 

<0.05 

<0.05 

<0.05 

70% 

<100% 

200% 

<0.05 

<0.05 

<0.05 

<0 . 05 

<0.05 

a - All analyses were done by the method of standard 
additions 

9 
 
 

FSPOPA  048369



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

FARR, FRIEDMAN & BRUY A, INC. 

ENVIRONMENT AL CHEMISTS 

Date of ~eport: June 24, 1988 
Date: June 12, 1988 
Project: 2159-02 

SamQle 

B-21 
S-1 
S-2 
S-3 
S-4 
S-5 
S-6 
S-7 

B-22 
S-1 
S-2 
5...;.3 
5-4 
s-s 
s-6 
S-7 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLOROPHENOL 

AND TETRACLOROPRENOLS BY GC/ECDa 

# ~ 
(ppm) 

0-1.5' <0.05 
2.5-4' <0.05 
5-6.5' <0.2 b 
7.5-9' 0.10 
10-11.5' 0.20 
12.5-14' 0.10 
15-16.5' <0.05 

0-1.5' <0.05 
2.5-4' <0.05 
5-6 • 5 I <0.05 
7. 5-9' <0.05 
10-11.5' <0.05 
12.5-14' <0.05 
15-16.5' <0.05 

RWO B-22 <0.01 

BA-3 
S-1 4"-1' <0.05 
5-2 1-2' <0.05 
S-3 2-2.5' <0.05 

BA-4 
S-1 0.5-1' <0.05 
S-2 1-2' <0.05 

HA-5 
S-1 <0. 05 

HA-6 
S-1 <0. 05 
S-2 <0. 05 

~ 
(ppm) 

<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0. OS. 
<0.05 
<0.05 
<0 .05 
<0.01 

<0.05 
<0.05 
<0.05 

<0.05 
<0.05 

<0.05 

<0.05 
<0.05 

a - All analyses were done by the method of standard 
additions 

b - Matrix effects prevented lower level quantitation. 

10 

• 

 
 

FSPOPA  048370



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

FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 12, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLOROPHENOL 

AND TETRACLOROPHENOLS BY GC/Ecoa 

Sample t PCP 
(ppm) 

MW-16 (soils) 
S-1 10-11.5' 36 
S-2 15-16 . 5' 3.2 

B-17 (reruns) 
S-11 25-26.5' o.os 
S-12 27. 5-29' <0.05 
S-13 30-31.5' 0.05 

PLSSCOMP-2 2.2 
BG-1 <O.OS 
OSSBG-1 <0.05 
oss-3 <0.05 
OSS-4 <0.0S 
oss-s <0.05 
OSS-6 <0.05 

Water Samples 
OSW-3 <0.01 
OSW-4 <0.01 
MW-6A 0.09 
MW-16 0.59 
MW-18 <0.01 
MW-19 <0.01 
MW-20 <0.01 
MW-21 <0 . 01 
MW-22 0.01 

~ 
(ppm) 

<0.1 
<0.1 

<0.0S 
<0.05 
<0.05 

0.66 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

<0.01 
<0.01 
0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

a - All analyses were done by the method of standard 
additions 

11 
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FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Repo rt: June 24, 1988 
Date: June 12, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLORO~HENOL 

AND TETRACLOROPHENOLS BY GC/ECDa 

SamQl~ i 

Water Samples 
D.I . O 6-12 
HAO M.B. 
RWOMW19 

Quality Assurance 

Method Blank 

B-22 S-6 (Duplicate) 

OSS-1 (Duplicate) 

OSS-2 (Duplicate) 

MW-19 (Matrix Spike) 
Spiked @ 0.01 ppm 
Percent Recovery 

B-17 S-6 (Duplicate) 

B-17 S-6 (Duplicate) 

B-17 S-6 
(Matrix Spike) 
Spiked @ 1 . 0 ppm 
Percent Recovery 

B-17 S-6 
(Matrix Spike) 
Spiked @ 1 . 0 ppm 

PCP 
(ppm) 

<0.01 
<0.01 
<0 . 01 

<0 . 05 

<0.05 

<0.05 

0.08 

143% 

0. 62 

0.85 

130% 

Percent Recovery 190% 

TCP 
(ppm) 

<0.01 
<0.01 
<0.01 

<0 . os .. 

<0.05 

<0.05 

<0.05 

a - All analyses were done by the method of standard 
additions 

12 
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FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 16, 1988 
Project: 2159-02 

RESUL'1'S OF ANALYSES OF ENVIRONMENTAL 
SAMPLES FOR PENTACHLOROPBENOL 

AND TETRACLOROPHENOLS BY GC/ECDa 

SaI!ll2le t .eg: 
(ppm) 

B-20 
5-1 1-2. 5' <0.05 
S-2 2. 5-4' <0.05 
S-3 5-6. 5' <0.05 
S-4 7. 5-9' <0.05 
S-5 10-11.5' <0.05 
S-6 12.5-14' <0.05 

Quality Assurance 

Method Blank <0 . 05 

B~20 S-6 (Duplicate) <0.05 

TCP 
(ppm) 

<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

<0.05 

<0.05 

a - All analyses were done by the method of standard 
additions 

13 
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FARR, FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: June 24, 1988 
Date: June 16, 1988 
Project: 2159-02 

RESULTS OF ANALYSES OF WATER 
SAMl'LES FOR TOTAL HYDROCARBONS 

AND 'l'O'l'AL PHENOLS BY 'l'LC 

Sample t Total Hydrocarbons Phenols 
(ppm) (ppm) 

MW-16 4 <1 

Quality Assurance 

Method Blank <1 <1 

14 
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James K. Farr.Ph.D. 
Andrew John Friedman 
James E. Bruya. Ph.D. 

FARR, FRIEDMAN & BRUYA, INC. 

ENVIRONMENT AL CHEMISTS 

INVOICE #88HCI0624-l 

3008 B - 16th West 
Seatde, WA 98119 

(206) 285-8282 

June 24, 198 8 

Hart Crowser and Associates, Inc . 
1910 Fairvi ew Avenue East 
Seattle, WA 98102-3699 

Re: Billing for the on-site analyses o f environmental 
s amples from June 8 to June 12, 1988 f r om Project 
2159-02 . 

Mobiliz ation to Port Angeles, WA, June 8, 1 988 $ 1000.00 

On-site sample analyses for petachl oroph enol : 

June 9, 1988 1400.00 
June 10, 1988 1 400.00 
June 11, 1988 1400.00 
June 12, 1988 1400.00 

Demobilization June 13, 1988 

Ainount Due ... .. .. ..... . . ...... .. .. .. II ..... ...... .. . $ 6600.00 

I  
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C6. 27. 88 0 2:20 PM *TRIANGLE LABS 

TRIANGLE LABORATORIES, INC. 
PCDD/PCDF ANALYSIS (8290) 

~ ANALYST: EW FILE NAM!: M882107 CONCAL: M882100 
DATE: 06/23/88 SAMPL! ID: TLI WATER BLANK 

~ :~:~:::: .... :::::: ..... ~.~! ... !!!~!~ .................................. . 
NAME CONC(ppt) NUMBER DL EMPC RATIO 

~ 2;;;:1~~~---------------------------------------------------------------~--ND 0.028 
123'78-PCDD 

I 
123478-HxCDD 
123878-HxCDO 
123789-HxCDD 
1234678-HpCDD 

I ' OCDO 
2378-TCDP 
12378-PCDF 
23478-PCDP 

I 123478-HxCDP 
123678~HxCDF 
234678-HxCDP 

I 123789-HxCDF 
1234678-RpCDF 
1234'789-HpCI>P 
OCDF 

I TOTAL TCDD 
TOTAL PCDD 
TOTAL HxCDD 

I TOTAL HpCDD 
TOTAL TCDP 
TOTAL PCDP 
TOTAL HxCDF I TOTAL HpCDF 

ND 
ND ·. ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NI> 
ND 
ND 
ND 
ND 
ND 
MD 
ND 
ND 
ND 
ND 
ND 
ND 

0.037 
0.048 
0.043 t 

o.oso 
0.145 
0.752 
0.022 
0.030 
0. 030 
0.028 
0.022 
0.035 
0.048 
o.oeo 
0.088 
0.440 
0.028 

2.101 0.'18 
1.026 4.1' 

. 0.145 
a.022 I 

0.030 .. 
0.030 

' 0.073 • 

~ :~!:~==~~!;!~:~i···=·==··~-~~······~;~····===;;···======· 

I 

I 
I 
I 
I 

-------·-----------------~-----~------·-------------~--------------------3'1CL-TCDD 
13C12-HxCDP' 789 

NAM! 

u .. u 
13.52 

CONC (ppt) 

92.20 
61.60 

S REC. 

0. 54 

RATIO 

31.24 
42.33 

RT 
-----~4--~~------~-·~----------~-------~~------------~---------~----------
13ClZ-TCDP 
23'18-13C12-TCDD 
13Cl2-PCDF 
13Cl2-PCDD 
13C12-HxCD.F 478 
13Cl2-HxCDO 678 
13Cl2-HpCDF 
13Cl2-HpCDD 
13Cl2-0COD 

7.81 
11.24 

8.22 
11.97 

9.28 
11.30 
4.64 
4.47 
2.68 

39.05 
56 . 20 
41 . to 
59.85 
46.40 
56.50 
23.20 
.22 .• 35 
e.10 

o.a1 
0.81 
t . 48 
l.64 
0.55 
1.26 
o.u 
1 . 15 
0.82 

30.36 
31.24 
35.21 
36.48 
40.25 
41.41 
45.00 
48.32 
51.51 

P02 
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I 
1-

06. 27. 88 02:20 PM *TRIANGL E LABS 

TRIANGLE LABORATORIES, INC. 
PCDD/PCDF ANALYSIS (8290) 

I ANALYST: EW FILE NAME: M882106 CONCAt: M882100 
DATE: 06/23/88 SAMPLE ID: TLI SOIL BLANK 
SAMPLEWT: LOO CASI NO: ATI 

~ ~=======================;:~!=~~!:::!!!:::================================== 
NAME CONC(ppb) NUMB£8 DL .!MPC RATIO RT 

~ 237a:TcDo--------------·---------------------------------------------------
1231s-PCDn 
123478-HxCDD 

ND 0.111 
ND 0.288 

I 123678-HxCDD 
123789-HxCDD 

.-· 1234678-HpCDD 

I OCDD 
2378-TCDF 

· 12378-PCDP 
23478-PCDF 

I lZ3478•HxCDF 
123678-HxCDF 
234678-HxCDP 
123789•HxCDF I 123-4678-HpCDF 
1234789-HpCDP 
OCDF 
TOTAL TCDD 

I TOTAL PCDD 
TOTAL HxCDD 

I 
TOTAL HpCDD 
TOTAL TCDP 
TOTAL PCDF 
TOTAL HxCDF I TOTAL HpCDF 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
Nl> 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.220 ·. 0.200 
" 0.283 

0.320 
1.081 
0.128 
0.175 
0.180 
0.105 
0.083 
o.12a 
0.177 
0.145 
0.210 
0.823 
0.111 
0.288 
0.230 
0.320 
0.128 
0.111 
0.115 
0.173 I .. 

SURROGATE RECOVERY SUMMARY 
~ . ;~:===;=========~~~~=(;;~;==z======~=;~~:======;:;;~=========~;======•=== 

--------------------------------------------------------------------------
I 

37CL-TCDD . 
· 13C12-HxCDF 789 

NAME 

9.03 
8.33 

CONC (ppb) 

90.30 
83.30 

% REC. 

0.50 

RATIO 

31.22 
42.31 

RT 

' I 
--------------------------------------------------------------------------

I 
I 

13Cl2-TCDF 
2378-13Cl2-TCDD 
13Cl2-PCDF' 
13C12-PCDD 
13Cl2-HxCDF 4 78 
13C12-HxCDD 578 
13C12-HpCDV 
13Cl2-HpCDO 
13C1Z-OCDD 

6.50 
B.05 
6.51 
7.43 
7,40 
1.21 
5.74 
6.02 
S.60 

65.00 0.76 30.34 
80.50 0.87 31.22 
S5.10 1.58 35.19 
74.30 1.74 36.45 
74.00 0.53 40.24 
72.10 1.19 41.38 
57.40 0.49 44.58 
60.20 0.98 46.30 
28.00 0.77 51.51 

P03 
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I 
I 

06. 27. 88 02:20 PM *TRIANGL E LABS P04 
tfC # 13-IS- tJ-/,s' Sa,"{ 

TRIANGLE LABORATORIES, INC. 
PCDD/PCOF ANALYSIS (8290) 

~ ANALYST: EW FILE NAME: M882108 CONCAL: MS82100 
DATE: 06/23/88 SAMPLE ID: 8806-Dl0-1 

I SAMPLEWT: 1.28 CASE NO: ATI 
PROJ NO: 124561 

==~=========::::::======s==:=:==================sa~==:========•••======~=== 

NAME CONC(ppb} NUMBER DL EMPC RATIO BT 
~ ;;;;:;~~~-M---------~-·--------------a:aas-----------------------·--------

12378-PCDD ND o.ooa 

I 123478-HxCDD ND ~ 
123878-HxCDD 0.149 

· .123789-HxCDD ND 
~:1234678•HpCDO 4.994 

I OCDD 63.506 
:2378-TCDF ND 
12378-PCDP ND 
23418•PCOP ND 

I 123478-HxCDF 0.018 
. 123678-HxCDF 0.012 

234678-HxCDF ND 

I 123789-HxCDF ND 
1234678-HpCDP 1.181 
1234789-HpCOF 0.036 

I
-OCDP Z.740 

TOTAL TCDD ND 
TOTAL PCDD NO 
TOTAL HxCDD 0.728 

I-ToTAL HpCDO 8.861 
_ TOTAL TCDP ND 

TOTAL PCDF ND 
TOTAL HxCDF 0.825 I TOTAL HpCDF 3.333 

3 
2 

5 
3 

0.003 
0.005 
0.005 

0.005 

0.005 

0.003 
o.oos 

0.061 

0.188 

0.024 

0.023 

0.98 
1.26 
1.46 
1.01 
0,89 

1.19 
1.18 
o.39 

1.02 
1.03 
0.91 

2.18 
1.21 
1.07 

1.19 
1.01 

41.43 

46.34 
51.55 

40.26 
40.37 

45.02 
47.16 
52.11 

~ ~~~~=!~~=~~~~!!!!=~~!===================================••¥~====2:::z 
NAME CONC (ppb) % REC. . RATIO R'f 

I 
--------------------------------------------------------------------------37CL-TCDD 
13C12-HxCDF 789 

7.58 
6.13 

95.51 
71.24 0.53 

31.23 
42.32 

I INTERNAL STANDARDS RECOVERY SUMMARY 
========·==::==:=====:=======2~:=======•==•================:==~=====:::2~=~ 

I 
I 
I 
I 

NAME CONC (ppb) X REC. RATIO RT -------,-------- .. -------------------------------------------------------
13C12-TCDF 4.69 59.09 o.st 30.34 
2378-13C12-TC00 6.66 83.92 0.81 31.22 
13C1Z-PCDF 4.76 59.98 1.56 35.20 
13C12-PCDO 5.99 75.47 1. 54 36.46 
13Cl2-HxCDF 478 5.19 85.39 0.55 40.25 
13C12-HxCDD 678 5.49 89.17 1.28 41.41 
13C12-HpCDF 3.27 41.20 0.47 45.01 
13C12-HpCDD 3.31 41.71 1.01 46.33 
13C12-0CDD 2.86 18.02 0.93 51.54 
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I 0 6. 2 7. 8 8 

I 
02:20 PM *TRIANGLE LABS 

fie.-# IJ-/fp 
TRIANGLE LABORATORIES, INC. 

PCOD/PCDF ANALYSIS (8290) 

I ANALYST: E11 
06/24/88 

1.oe 
FILE NAME: Masi110 
SAMPLE ID: 8806-Dl0-2 

CONCAL: M882100 
DATE: 
SAMPLEWT: CASE NO~ ATI . 

PROJ NO: 124562 I 
=====~=========s:::===========~==s====:ss:ss======ssasz::;=========•m:::•~= 

CONC(ppb) NUMBER DL EMPC RATIO RT 

~ ;3;9:T~~·-----------------~------------------------~--o:&;·--··;i:2;·----
NAME 

1231a-PCD0 

1
123478-HxCDD 
123678-HxCDD 
123789•K"CDD 

I 
. 1234678-KpCDD 

OCDD 
2378-TCDF 
12318-PCDF 
23418•PCDF 

1123478-HxCDF 
123878-HxCDF 
234678-KxCDF 

I. 123189-HxCDP 
1234618-HpCDP 
1234789•HpCI>F 
OCDF 

I TOTAL TCDD 
TOTAL PCDD 
TOTAL HxCDD 

I 
TOTAL HpCD.l'l 
TOTAL TCDF 
TOTAL PCDF 
TOTAL HxCDF I TOTAL HpCDF 

0.030 
ND 
NJ) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.174 

ND 
ND 
0.030 

ND 
ND 
ND 
ND 
ND 
0.196 
0.563 

I 
SURROGATE RECOVERY SUMMARY 

NAME CONC (ppb) 

o.ooe 
•. 0,008 

0.010 

0.003 
0.005 
o.oos 
o.ooa 
0.003 
o.oos 
o.oos 
a.010 

1 

0.003 
o.oos 

2 
2 

S REC. 

o.ou 
0.156 
1.251 

0.166 

0.018 
0.382 
0.273 

RATIO 

0.82 

1.55 
1.10 

1.03 

Q,58 
0.88 
o.!1 
z.2a 
1.40 

1.28 
1.02 

44.59 

RT 

--------------------------------------------------------------------------
I 37CL-TCDD 

13C12-HxCDF 789 

NAME 

8.615 
7.55 

CONC (ppb} 

93.42 
81.54 

% REC. 

0.53 

RATIO 

31.22 
42.30 

RT 

~ -------------------------------~-----------------------------------------13C12-TCDF 6.35 88.58 0.78 30.33 
2378-13C12-TCDD 8.47 91.48 0.82 31.20 

1 
I' 
I 

13Cl2-PCDF 
13ClZ·PCDD 
13C12-HxCDP 478 
13CU-HxCDD 678 
13ClZ-ltpCDF 
13C12-HpCDD 
13C1Z-OCDD 

5.58 
7.19 
6.54 
7.52 
4.56 
4..68 
4.29 

S0.26 1.56 35.19 
17.65 1.57 36.45 

- 70. 63 0.54 40.23 
81.22 1.26 41.39 
49.25 0.46 44.58 
50.54 1.09 46.30 
23.17 0.90 51.51 

P05 

t!J ~ /, .s- ' s~, · I 
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I 
1. 

06. 27. 88 02: 2 0 PM *TRIANGLE LAB S P06 
f!-c_ # htW--t(, ltJ'-A,S" t 

TQIANGtl LABORATORIES, INC. 

I ANALYST: MC 
08/24/88 

. 1. 24 

PCDD/PCDf ANALYSIS (8290) 

FILE NAME: M882113 
SAMPLE ID: 8808-DlQ-3 

CONC.\L; M892112 
DATE: I SAMPLEWT: 

•••====•=====:==2:a:3::=======~~=ss::2:•===~==============::zs::~2~=======• 

CASE NO: ATl 
PROJ NO: 12458R 

I 
I 
I 
I 
I 
I 
I 
I 
I 

NAME CONC(ppb) NUMBER DL £MPC RATIO RT 

--~~-----~---~··------------------····-------------------·--~--------------231B•TCDD 0.213 0.70 31.19 
12378-PCDO ND 0.020 
123418-HxCDD ND •. 0.028 
123678-HxCDD ND 0.025 
123789-ffxCDD ND 0.033 
1234678-HpCDD ND 0.045 
OCDD 0.430 0.16 51.46 
2378-TCDF ND 0.013 
12378-PCDF ND o.ou 
23478-PCDF ND 0.015 
123478•HxCDF ND 0.015 
123878•HxCDF ND 0.013 
234678-HxCDF ND 0.020 
123789-HxCDF ND 0.025 
1234818-HpCDF ND 0.028 
1234789-HpCDJ ND 0.037 
OCDr ND 0.073 
TOTAL TCDD 0.2'73 1 0.70 
TOTAL PCl>D ND 0.051 0.30 
TOTAL HxCOD ND 0.311 5.05 
TOTAL HpCDD ND 0.045 
TOTAL TCDF ND 0.013 
TOTAL PCDF ND 0.015 
TOTAL lfxCDF ND 0.018 ~ 

TOT.AL HpCDF 'ND 0. 030 " 

SURROGATE RECOVERY SUMMARY 
::::==2a::===============•===~=:::::::::::::::22============:::ss:asa~;=== 

NAME CONC (ppb) S REC. RATIO BT 
-------------·--------------------------·---------------------------------

I 31CL-TCDD 
13Cl2•HxCOF 789 

7.96 
5.66 

98.70 
70.18 0.53 

31.19 
42.21 

NAME CONC (ppb) S REC. RATIO RT 

I ---------------------------------------~---------------------------------13Cl2-TCDF 3.92 48.61 0.79 30.31 
2318-13Cl2-TCDD 4.97 61.83 0.80 31.18 

1 
I 
I 

13C1Z-PCDF 
13C12-PCDO 
13C12-HxCDF 478 
13C12-RxCDD 678 
13C12-HpCDF 
13C12-HpCDD 
13C12·0CDD 

3.95 48. 98 
4,95 61.38 
6.12 75.89 
6.65 82. 46 
4.14 51.34 
5.25 SS.10 
7.89 48.92 

1.56 35.16 
l . 58 36.42 
0 . 57 40.21 
1.2$ 41.36 
0.49 44.S5 
1.06 46.21 
0.91 51.46 

· . 
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I 06. 27. 88 

I 
02 : 20 PM *TRIANGL E LABS 

Jlc_:#IJG - 1 
TRIANGLE LABORATORIES, INC. 

PCDD/PCDF ANALYSIS (8290) 

I ANALYST: OH FILE NAME: M882t14 CONCAL: M88211Z 
DATE: 06/24/88 SAMPLE ID: 8806-010-4 
SAMPLEWT~ 1.18 CAB.ENO: ATI 

~ ··--------------··------!~~-~~!---~=~=~R=----=----------------=----------------~·-·-------------·------------------ ---- ---·------·----- ------------NAME CONC{ppb) NUMBER DL EMPC RATIO R1' 
~ 2;;;:1coo-·---------;n----------------o:o~&--------------------------------

1z31a-PCDD ND 0.010 

I 
123478•HxCDD ND • 0.030 1.94 
123678-HxCOD 0.282 , 1.13 
123789-HxCDD 0,104 1.42 
1234678-HpCDD 12.285 1.oa 

I OCDD 81.462 Q,90 
2318-TCDF 0.013 0,57 
12378-PCDJ MD 0.008 
23478-PCDP 0.019 
123478-HxCDF 0.098 
123678-HxCDP 0.066 
234878-KxCDF. 0.116 

I 123789-HxCDF ND 
1234878-HpCDF 2.738 
1234789•HpCDF ND 
OCDF 5.318 

I TOTAL TODD ND 
TOTAL PCDD 0.031 
TOTAL HxCDD 1. 375 

I 
TOTAL HpCDD 20.881 
TOTAL TCDF 0,234 
TOTAL PCDF 0.284 
TOTAL HxCDi Z.098 I TOTAL HpCDJ 7. 485 

1 
4 
2 
4 
4 
6 
2 

0.010 

0.008 

0.192 

1.81 
1.28 
1.19 
1.32 

1.01 
1.28 
0.95 

1.41 
1.27 
1.05 
0.10 
1.58 
1.20 
1.03 

41.42 
4Z.10 
46.32 
51.52 
30.37 

36.19 
40.25 
40.35 
41.18 

45.00 

52.08 

~ ~~!!~.!!~~~~:~1··===····;·;~~:······~~~~·=~=====;;=:;=•====· 

I 37CL-TCDD 
13Cl2-HxCDF 789 

MAME 

8.25 
6.46 

CONC (ppb) 

97.35 
76.23 

X REC. 

0.51 

RATIO 

31.23 
42.32 

RT 

~ -----------------------------------------·-------------------·------------13C12-TCDF 6.01 70.9Z 0.80 30.34 
2378-13Cl2•TCDD 6.64 78.35 0. 83 31.22 

' I 
I 

13C12-PCDF 
13C12-PCDO 
13C12-Hxct>F 478 
13Cl2-KxCDD 678 
13C12-HpCDF 
13ClZ-HpCDD 
13C1Z-OCDD 

5.12 
6.59 
6.96 
7.21 
4.26 
4.70 
5.17 

60.42 1.59 3S.20 
65.96 1.59 36.46 
82.13 0.54 40.24 
85.08 1.29 41.40 
50.2'1 0.45 44,59 
55.46 1.05 46 . 31 
30.SO 0.96 51.Sl 

--
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I 
I 

06. 2 7. 88 02:20 PM *TRIANGLE LABS 

TRIANGLE LABORATORIES, INC. 

I ANALYST: DH 
06/24/88 

500.00 

PCDD/PCDJ ANALYSIS (8290) 

iILE NAME: M882115 
SAMPLE ID: 8808-010-5 

CONCAL: M882112 
DATE: I SAMPLEWT: CASE NO: ATI 

PROJ NO: 12458 

I 
NAME CONC(ppt) NUMBER Dt. EMPC RATIO BT 

------------·---------·----···-------·-------·--~-----~·--·~---------------2378•TCDD ND 0.048 
12378-PCDD ND o.oeo 

I 123478-HxCDO ND •. 0.015 
123678-HxCDD ND 0.010 
123789-HxCDD ND 0.092 
1234678-HpCDD ND 0.205 I: OCDD ND 0.960 

I 2378-TCDF ND 0.030 
12378•PCDF ND 0.040 

I 
23418-PCDP NO 0.043 
1Z3418-HxCDF ND 0.037 
1236'78-HxCDP ND 0.033 
234e18-HxCDF ND 0.048 

I 123789·HxcDr ND 0.080 
1234878-HpCDP ND o.oss 
1234789•HpCDF ND o. 123 

I 
OCDP ND 0.838 
TOTAL TCDD ND 0.048 
TOTAL PCDD MD o.oso 
TOTAL HxCDD ND 0.675 4.51 

I TOTAL HpCDD ND 0.205 · 
TOTAL TCDP' ND 0.030 
TOTAL PCDF ND 0.043 

I 
TOTAL HxCDF ND 0.043 
TOTAL HpCDF ND 0,103 

~ ~~~!~~:!~=~;~~!==~=~~;==========:=============-======================= 
NAME CONC (ppt) X REC. RATIO RT 

I 
I 
I 
I 
I 
I 

---------------------------------~-----------------~------------------·---37CL-TCDD 
13C12-HxCDF 789 

20.32 
12.29 

INTERNAL STANDARDS RECOVERY SUMMARY 

NAME CONC (ppt) 

101.60 
u. 45 

i REC. 

0.51 

RATIO 

31.22 
42.29 

RT 

-----------~-------·----------------------~------------~---------------13C12-TCDF 6.31 31.55 0.78 30.33 
2378-13C12-TCOD 1.01 35.35 o. 77 31.20 
13Cl2-PCDF 5.57 27.85 1.55 35.19 
13C12-PCOD 6.46 32.30 1.53 36.45 
13C12-HxCDF 478 11.u 57.20 0.52 40.22 
13C12 .. HxCDD 678 tt.09 55.45 1.28 41.31 
13C12-HpCDF 5.92 29.60 0.43 o.s& 
13Cl2-HpCDD 5.44 21.20 0.99 46.28 
13Cl2-0CDD 4.19 10.48 0.96 51.41 

P08 
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I 
I 
I VEIUFICATION ANALYI'ICAL DATA 

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

Laucks 
T~ Laboratories, Inc. 
940 Souch Harney Sc- Se1mle. Waahln~ 98108 (20&)7e1·'°90 

PAI TIAISIISIIOI COVIi SIB.IT 

' 
To the attention of M/...e t/4M~ 
From ch&.~ 
Date 9U4Lt o2._ ~' 19 ~ l 
Ba : Your file OY://&i Namu ~ hf J,f 

Our file ~~Iii": ld&Yd, 

Pleat• r&Cari t.bb information &• ----- prel1aina.r1. 

--· _/! __ final. 

-

1or the transmission ta be oomisl•tt, rau should have received ___ paces, 
includiq thi1 oovet paae. 

It 1ou wtah to respond br PAI, our nuaber ia 1~206-187-5063. 
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------- ---- ·- .. --­.. - - -
Sample Custody Record DAlE ,14r,. PA££_/_ a= _J_ . 

HartCRMIC ihc. 
'910Fllivi:w~East 

SN"*:.~ 98102-3699 

J J - ---TING 
J08 NUMBER '?/?/-{)?:= LAB NUMBER 

_ .. .. !'I .... -..... ~ co 

.i ! ! 
~ 

PROJECT UMIAGER MU. ..-~e... w 
0 z 

PROJECT NAME H ~ b ~ 
- < 

~ : ,... 
z OBSEAV ATIONS/COUUENTSI 1 0 

~ j, 
0 COMPOSITING INSTRUCTIONS 

SAMPl.EDBY: IL 

J ~ 1J 
0 

0 
lA8 NO. SAMPLE TIME 8TATIOlf MAlRIX z 

A'aU-J s·-t,,. 1?17 "Snit_ [X ~ 
- I 

I 

~-lo :IJ-19 . t>< IX I :i ., 
·-· .. 

3 S-7 IR-JJ, " ~ x I - . 

~ ~ "' 
S-] ~ ... I ·- i-- --- ·-

D< 1 !J S' :s-~- 8-23 ti X . I ·---·-~-·----. --

---- ...__ .. 

----- ...... .. 

-· >---·- · 

- · --·- --· 

. ------· .....,_ __ ._ 
1-- - - ·· · 

.. 
, 

.__. __ -- · - ··--·-...__• e-•• . 

RELINQUISHED BY DATE RECEIVED BY DATE TOTAL NUMBER 
~ 

tz:; OF SHIPMENT 

d~~; ri rf)U ..... ·,1,. .• 1 o/Pf,, OF CONT Al'tERS ··~ ., -
.~9..ila!ure Signature 

SPECIAL SHAIEllTIHANOL•G .. I I 01\.I A-.. ~"-{JrW~I TIME TME 
}tied Name Printed Name OR STORAGE REQUIREIElllT8 IL.o/~~J f-l rlJl,.J ~et' lj:a 
Company f·"'· Company w. 

flEL .. QUllHED BY DATE RECEIVED BY DATE 

d~CJ:-'--~~J '(~ DISTRIBU1IOlt 

wa. PROVQ: WHITE~ YB.LOW CXRS TO L\BORAm:rt 
Signatuie s· pav 

TIME T,4~ :foh'1S01l T~E 2. FEJ\.Rf PH< COPY TO mo.Eel MANAGEH 

Printed NalRe p~~ktS lf.'J.S 
_1 ~TORV TO Fll 11 SAMft.E NJMBER NIJ SIGN FOR RECEPf 

4. l.ABORATCRI TO RETUiN WHJJE COPY TO HARf mowsat company CorApany  
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Acts 4:12 

l'lt'jfi::C·!~ TRANSFORMER 
~D ~ CONSULTANTS 

M &. R Timber. Inc. 
P. O. Box 1058 
Port Angeles. Washington 98362 

Attn: Mr. Dennis Dille 

Gentlemen: 

Suite 10, 26062 Eden Landing Rd 
Hayward. California 
Phone: (415) 783-n44 
Toll Free: (800) 972-5940 
Outside Calif. (800) 227-0637 

July 21, 1982 

RE: Your PQ# 610MR82 
Tested: July 1982 

Here are the results on the transformer oils recently tested at your 
plant. 

FURTHER WORK IS REQUIRED on some of these transfonners. · A complete 
listing of these transfonners will be found under the SERVICING REQUIRED 
tab. 

A fonnal quotation is included with your test results and can be found 
under the Reclaimer Quotatfon Tab. 

If you have any questions on this or any related matter, do not h~sitate 
to contact us. · 

Sincerely. 

Fred Shephard 
Regional MTL Supervisor 

FS/dr 
Test No: 10805-12 
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I . Acts 4:12 

I. l']PIJ:[•lff TRANSFORMER 
. s D ~, CONSULTANTS 

r.1-:~~s· P.O. BOX 3575. AKRON, OHIO 44310, PHONE (216) 929-2847 
· . Out of State Call Toll-Free 800·321-9580 

so # 82-4-0617 

DATE 6/8/82 

Client M & R Timber 2 Inc. Contact Dennis Dille 

l reet P.O. Box 1058 Phone 206/452-2368 

ity Port Angeles State WA Zip 98362 NO. SAMPLES 4 

DATE RECEIVED 7l1§l8Z 
POL YCHLOROBIPHENYL (PCB) ANALYSIS 

I STATEME.NT OF CERTIFICATION 

Equipment Manufacturer Assigned Label Parts Per Million of Arochlor 

I Serial Number Color 1242 1254 1260 Other . I Total - · Chip & Saw Sub 
TC# 2 Esco 5811668 Green Trace Trace Trace 

lrc1 ~ Left Unit .. -
C:nnkan@ S740422N Green ND 
Right Unit 

- TC:.f Ii <:nnfr~nf) ~40420N Gr~@n ND 

I Tr& in 
Planer Sub Left 
!JDC::+ 7~4,J:'f:;?~"!t Gr@@n .. . ... ND 

f- . . 
-

I 
-

1 
• • 
. 1 
-

I 
. 

·1 
' (1· , .. . 

I 
B. Colvin 7/19/82 R. E. Moon 7/20/82 ~--(_ 

Quality Control Engineer I Date Approved Lab Technician I Date Tested  
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Acts 4 : 12 

Gentlemen: 

.July 21, 1982 

P.O. Box 3575 
Akron. Ohio 44310 
Phone: (216) 9.29-2847 
Outside Ohio (800) 321-959 

RE: PCB CONTENT RESULTS 

Enclosed with this letter are the results of your PCB tes·ts. 

Please note that the Federal Ref1ster (Vol. 44, No. 106, May 31, 1979, 
p. 31537) defines these three c asses of transformers: (1) PCB trans­
formers (those units containing 500 ppm or greater PCB's); (2) PCS -
contaminated transformers (those units containing 50 to 500 ppm PCB) and 
(3) Non-P~B transfonners (thQse units containing less t~an 50 ppm PCB}. 

We have provided as an additional service to you color-coded labels for 
your transformers. These colors are·: 1) YELLOW for PCB equipment; 
2) ORANGE for PCB contaminated equipment, and 3} GREEN for non-PCB equip­
ment. Only those units in category (1) PCB equipment are required by EPA 
to have labels. · 

The same Federal Register (page 31538) states: "EPA will not consider it 
to be good judgement to assume that the sample has less than 50 ppm PCB · 
because the experimental error of the procedure overlaps the cut-off point. 
Through experimental data and by cross-checking with other laboratories, 
we have determined a deviation of + ioi. For this reason we have es­
tablished our limits as below 45 ppm for non-PCB 1 s, 45-450 ppm for PCB 
contaminated oil and 450+ for PCB transformer oil. 

A point to remember is that all samples other than transformer oil are 
classified as PCB's at 50 ppm·or more. · 

A few of your test results may be reported using the following terms or 
abbreviation: 

NO - None Oetectea 
Trace - Less than 1 ppm 
UP -· Unidentified Peaks - The result from the Chromatogram dis-

REM/maf 
Enclosures 

played major peaks NOT ASSOCIATED with PCB's normally found 
in electrical transfonner fluid. 

Very truly yours, 

G~ r lJ./liI7f/\. 
R. E. Moon 
Chief Chemist 
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APPENDIX F 
PETRO-TITE TANK.TESTING METHOD* AND RESULTS 

Manufacturer's Description of Method 

This test is essentially a fluid-static (standpipe) test. The tank and 

standpipe (installed in the tank opening) are completely filled. A loss 

can be observed and measured to 0.01 gallon. A one-gallon graduate is used 

to measure the exact amount of gasoline added to or drained from the 

standpipe to maintain a constant level. 

uniform tank pressure. 

The constant level results in a 

A circulating pump draws gasoline from at least 6 inches below the tank top 

through a suction tube; if necessary, the tube is lengthened by a hose 

extension. The gasoline is discharged under approximately 25 pounds per 

square inch pressure through a discharge hose into sections of tubing which 

have been coupled together to form an outlet jet at the bottom of the 

tank. This jet is adjusted to be above any water in the tank bottom and is 

adjusted to be below any drop tube. The jet is directed 45 degrees upward 

from the center line of the long tank axis. These suction and jet systems 

create a vortex-like swirling motion in the tank and attempt to produce a 

uniform temperature throughout the tank. 

The uniform temperature obtained by circulation is electrically measured by 

a thermistor in the bottom of the suction tube. The thermistor is located 

approximately 6 inches below the top of the tank. Temperature changes are 

constantly measured. Volume changes are calculated from the temperature 

changes. The calculated volumes are subtracted from the volume change 

measured by the graduate. Measured volume changes are due to tank end 

* From publication EPA/600/2-86/001 : Underground Tanlt Leak Detection 
Methods: A State of the Art Review, United States Environmental 
Protection Agency . 
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Page F-2 

deflection or leakage . Any difference between the calculated and measured 

volumes in the 15 to 30 minutes after tank· end deflections cease, 

(approximately two hours) , is considered to be leakage if it is equal to or 

more than 0.05 gallon per hour. 

The minimum time to perform the test is 2 . 5 hours. 

usually be completed in one working day . 

The entire test can 

Manufacturer's Techniques to Compensate for Effects of Variables 

In the Petro-Tite testing method, the following effects of variables ar e 

compensated as described below: 

o Temperature - This is done by using a thermal sensor and a temperature 

monitoring system. During the test, the product is constantly 

circulated to attain an average temperature. Circulation time is five 

to eight minutes per l, 000 gallons; five minutes for lighter liquids 

(gasoline) and eight minutes for heavier liquids (fuel oil). The 

thermal sensor is attached to a semiconductor thermistor probe in the 

tank and is capable of discerning 0.003 degree Fahrenheit changes. By 

passing a small electric current through the thermistor, the average 

temperature is measured at the point of widthdrawal 6 inches or more 

below the tank top. · However, due to the overall accuracy and 

repeatability of the thermal system, the exact fraction of a degree 

Fahrenheit (i.e. , 0 . 003 degree Fahrenheit) varies slightly at different 

temperatures , which may cause some inaccuracy in the measurement of 

actual temperature changes. A chart gives the fraction for any 

temperature . Because the test takes several hours, accurate 

temperature monitoring can be accomplished. 

0 llater Table The leak meashing effect due to a water table is 

eliminated by inducing a constant pressure gradient on a leak. 

addition , in areas with a water table and when there are no 

In 

data 

available on the water level, the data should be obtained by drilling a 
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0 

0 

0 

0 

0 

0 

monitoring well, prior to a test. The water level is used to determine 

the product level in the standpipe for testing. 

Tank Deformation • Apparent volume changes are compared with a chart to 

recognize the occurrence of tank end deflection. Volume changes are 

observed in equal time intervals and recorded on the Tank Test Data 

Chart. The. manufacturer reports diminishing apparent losses in equal 

time intervals as end deflection occurs . 

A technique has been developed to quickly eliminate these apparent 

losses due to tank end deflection. A high level, and therefore a 

greater pressure, is maintained at the beginning of the test in the 

standpipe. When recorded data indicate steadily decreasing losses, the 

product level, and therefore the pressure, ls lowered, and tank end 

deflection usually disappears within two hours. 

Vapor Pockets - The presence of vapor pockets in the tank is recognized 

by direct observation of the bubbles in the standpipe. This is due to 

product circulation for temperature monitoring which ·carries some of 

the air to the fill pipe. 

Evaporation • Product loss by evaporation is minimized by using a cap 

to cover the graduate's top. 

Piping Leaks - . For storage systems with submerged pumping, separate 

tests must be run on the tank and piping by the tank tester and line 

tester units. On suction delivery tank systems, the test checks the 

entire system simultaneously. 

Equipment Accuracy - The product volume change in the standpipe (tank) 

can be measured by using a one-gallon graduated cylinder. Volumes less 

than 0.01 gallon can be read on this cylinder. The temperature changes 

are constantly measured with 0.003 degree Fahrenheit accuracy. 

Operator Error - This is minimized by using a skilled technician. 
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o Type of Product - As long as the product is of low enough viscosity to 

be free flowing, the method can be used to detect small leaks . 

o Tank geometry, wind, vibration, noise, power variation, and 

instrumentation limitation do not appear to have significant effects on 

the applicability and accuracy of the detection method. 
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I Data Chart for Tank System Tightness Test 

I r-qePRINT 

1. OWNER Prope'1y f2:(' 
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I 
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·,:I ; 

I 
I 
I: 
I 
I. 
I 
I 
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Twlk(9) ~ 

2. OPERATOR 

3. REASON FOR 
TEST 
rexp111n FllltY) 

4. WHO REQUESTED 
TEST AND WHEN 

5. TANK INVOLVED 

UM lddltlonel Qnee 

'°' ......itdded ..... 

6. INSTALLATION 
DATA 

7. UNDERGROUND 
-CWATER 

. 
8. FILL~UP 

ARRANGEMENTS 

9. CONTRACTOR, 
MECHANICS. 
Myothscont-
"-lved 

10. OTHER 
INFORMATION 
OR REMARKS 

11. TEST RESULTS 

12. SENSOR --l. CERTIFICATION 
Z'f. - l.7 

o.r.. 
/ lj_ e; I 
S-iel ND. of Tiier ..... 

P!t:.A~lu. f Ri"' X,.,c P()lttflAO_,ev. > Wk-- I Addr .. A op-Ive Telepho1111 

N•IM AddrlSI R-lallve Telepho119 

s~ - -- Tllopt>one 

s~ "~ r~~ 

tloi.>l'lt..t..o 3wfk..'- ~~qi JtltA T' C~(),J;r~ 5·~1 -~fr - Tiiie Compony Dr Anlli.tlc>n c.. 

Addrea TMpllone 

Identify by Dlrec:lion capecity BtandJSupplier - ~prox.Aoe -/Fl~ 

AJO.tlff OF ~ AJA .f:I«~ tlAJktu)AJ~ '$'TL 
'$Cllf<./i.ur, SM!r'-' 

L.DcdOn eo.. Fiiis Vwnll SI~ Pumi- . 
No~ IF.1'~~ ,, .. ~ I-~,, 1- 1-I;'' fv614.J IL. SU&TI"~ >HI' 0 Nt)lr- -
'"1'b b~ '""" --rt>~µ./:-

Nortll lnalcl9 d-.,Y. Corcnte,B-Top. Size. lllellll ....... Drop Sucllon.-.. 
- OI statlDn, etc. e.rttl, etc. tubm. -•• Fiiio Sia. Menllolded WNclltenu? -•known 

,, lo Ille·-..... Ille tank? 

Ooplft"' lfte w--· 
'if I . D- ~ 

Tonlla IO 119 llled ___ nr. Diii• Anw>ved by - Telepllane 

Ext,. pn>duc:C IO "lap Dll" Md 1'1111 tank-· How - who to~? Conoimr NO Leed. 

T-nll Dr - ODllllO:t 
far - or Inquiry eom....., ....... Tlliepll1>11• 

Addftionll lnlDITlllllDn on.,,,. - -· Olllcllla or - ta i. -loed - 1..ct111111 In progrees or c:omplelllcl. Ylslloro or - p,_ d"""9 t•. olc. 

Teebl _.. made on the •bo¥9 tlrlll: _,...,.. In -=conlmnce wttll tell .,,_a.,. prwatbed for 
• ci.t8lled on~ tat dwrts wlll r.Mlll • tolows: 

T•nkl--iOl't Tight ...... lndlcmlell Date Tosted 

2.0\)0 0,4-1 01~1£1 ~I'> - ,6i0 c;~. / 1-f.J.. <;,- .!- B~ . . 

13. 1NI i.111> __ ._.._ tni .,.._. _...._.on .. Ute(•).,_, T'-llnckaeed• '"ngM"mMllhe~ ....... wcl bf IN 
Nmlian.t Fh PlaMcllon WD dzltnn .......... 32t. 

T~ 

1. .:Jb"f.MJ .() l t:..DX 

Cellttlcallon • 'I 1tf s-rz 7S" 'f 
i..llngCOntr-ot~. 11)1: s..-

, _________ _ 
c..1•-· -------

 
 

FSPOPA  048397



- - - - --1 

P· T Tank Test Data Chart 
Addlllonal Info 

.. :. -

1. Net Volume Change al Conclusion ol Precision Tesr: fltbgph 

Signalure ol Tesler: _.ll'"'~:.;x__;:O;..•::....::U>f:::.1------· 
Dale: Gr a-ii_. _________ _ 

- - - - _ . .. :·-..-:::; .. - .. .. / .... ~ ... 
-7· l 
' .. ... · 

2. Statement: 
0 Tank and product handling 1y11em' h• been tnled tight 

according to Iha Precillon Teal Crlttrla u •tabllahlid by 
N.F.P.A. publication 329. This Is not Intended to lodicale 
perml11lon of a leak. 

oR BELM u~f'loe. 
~ank and prodocl handling1yst~ felled tha llnll tlghtlMIM 

test according to the Precision Teat Criteria 11 eatabllahed by 
N.F.P.A. publication 3211. 

-;·g 

It is the r•ponsibilily ol the owner and/or operator ol lhi$ 
ll)'Slem to Immediately advise stale and local authorilies of any 
Implied hazard and Iha possibility of any reportable pollution to 
the MWironmant aa a reault ol IM indk:aled failure of !Illa 
sy1tem. Heeth Consult1nl1 Incorporated does nol 111uma any 
responslbiHly or 118bility for .ny loss of product to the 
environment. 

Tank Owner/Operator --------------

Dale-----------------

-
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PllESSU!lf VOlUME MEASUREMENTS (V) TEMl'£RATURE COMPENSATIOH CHANGING ACCUMULATED 
rotn'Rlll RECORD TO .001 GAL. UsE fACTOA (1) EACH READING CHANGE 

LOG OF TEST PROCEDURES .. 

28. Atcord dclalts ot selliflll up 29. Slandplpt l.ellWI 32. Prodllcl In 33. Product • 35. 36. 37. T1mper111 .. 
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- ol Suppllef, 0-Of o.- -.ONo. -lllrMllo) 
t"'i 'fb ~r AJvcr~s h lA= ~ - s-a~ .. 
" Clly llllll DMI of Tiii .r -r--

15. TANK TO TEST 

f\bATH ~'F SCRt-~ 
ldonllly by ..,.111on 

J) I 'ft. 5 ti-L. 
·--=-.,--.,._...,...,d-=-Gr-od,.--1 -----

17. FILL-UP FOR TEST 

- -- J"':IL before f iff ... p ~ In. 
lo~-

15a. BRIEF DIAGRAM OF TANK FIELD 

& 
Glllona 

D -St""""" • 
g .. ti O•'"( 

~ 

GY In. 
TonkDlamoler 

16. CAPACITY 

--~ '2.000 
Golklno 

ly ...... IOCUnl. 
-•fty chill ... 111bl1 2 00 s 

Giiion• 

l'-llOly 

frono 

D &111'°" a.1r1 

l.B'-r.,. Monulld.....,.. a..i 

D Cornpony Engln;,.rlno Dito 

D cn- tupplled """' 

D °''* ------ --
G1llon1 

0 
+ F.I( 

T-Gallona 
H.~odlng 

200$ 

+s 
18. SPECIAL CONDITIONS AND PROCEDURES TO TEST THIS TANK 0-, 1n !Mk 0 Un•!Sl being ••tod wllh LVLLT 

S.1 - 11Clio1W ~Check - end rmord promdur9 In log (27). 

l.R1M_ al __ .,..._.1or .. -. 
Four pound "'"' - nol IPllly to --•lied lonb. 

Comp1111 _,..,, llllow: 

I. lo lou< pound full 1'9QU1ted7 v.W .... o 
:z. HlitlNto 1r _..,,_-....of- l'/f, ... 

3 . .... -.-.. -ol- '1111(, 1'.&I. 

4 ,,,_u,. II top of tonk 3 .'(1t P.8.1. 

Depth of butlll d2. In. 

T1 .. dlL '1it In. 

15 In. 

NOTES: 

Tiie abOV1 calc:11lalf0n1 111 to bl ulled lor dry aoU concllllo111 to 
..alllllaha.-MMiu-~orwMlluelftglhelouf paund 
rule lo _,penMl•lor Ille,_ ol MlbeUrf- -ln!Mllnk 
lrlL 

111111 lo M.f .fl .A. 3Q, lllctlontl 2-S.U lltld 2-1.2 8ncl 1111 tonk 
"""nul1clurer regarding ellow1ble •va•m i.1 preuurw. 

~High w-11bl1 In tonk 1J1C•lllon 

19. TANK MEASUREMENTS FOR 
TSTI ASSEMBLY 

-ol-IOgr-· ~-In. 
Add 30• tor ''T" proa1 uoy .. ..... .. . 

Tolal lulling lo - - ............. • .. .. .. .. .. • • I J..f q In. 

~In. 

::2/)_J_Q_ 
Tr...rtrlOClll0 -26a 

21. VAPOR RECOVERY SYSTEM 011-u11 051og111 No,.,£. 

24b. COEFFICIENT OF EXPANSION 
RECIPROCAL METHOD 

I 20. EXTENSION HOSE SETIING I ! lYP• DI Pl'OdUcl .. ... .. ... . . ... .. .... ..... .... ..... . . ... [) £.$/:/, 

Hl' .......... tr Emp~ • .. .. .. • .. • .. .. .. .. .. ... • .. .. • .. •• ~ H Tonk IOp to orodo' 3'2.... In. 

lldlnd lloll .... _.Ion ........ Of --

below lri lop .. • .. . .. • • .. .. • .. .. .. • • • • .. .. • • .. • .. .. . In. 

'II Fii p!pl lllllndl - Qfldl. Ull IOp ol •. 

22. T111rmll..S.neor ,.ldlng aftor clrculatloR 

23. Diab per 'f ... -"' npooted.,,.,. 

sf!5'1 ~F 
!or 

dlolta 

COEFFICIENT OF EXPANSION (Complete after clrcutation) 
24a. Cotnc:ted A.P.I. GravRv 

ObMfwd A.H Gt...., 
Hl/d101111t1r employed ·----H 
Obeol'YICI Slmple T-perllu,. • .. • .. • .... .. . .. . .. . .. .. • •f 

eon.c.tld A.l'.I. Gravity 
llt &O"F, from Tlbll A ........ 

COlfllcllrll ol Eaponalon 
for lntolved PradUOI 

. .. ........... _____ _ 
f,_ TUii 8 .. .... ............... ......... .............. ------

Tron..., COE lo U.,. 2Sb. 

25. (a} II (bl 
Tolll qulnlltY In Coel!IQlenl of .. ponelon lo< 
lull lonk (11 or 171 

--producl 

26. (a} !r<)g ~~ i 1 t .?Oi 
Volume ch1ng1 per • f (25 or ~I DlgMI per "f In 1111 ...... 

·T._11_ In Tenk 
Aller CRu!Mlon ..... , . , ......... .. ............. .. .. .. . . S'J.Z. •f 

T---al e.iple ...... .. .............. . .......... 51 "F 

Dlflll9netl (+l-1 ... .. . .... .. . ....... ...... .... ...... .... . +- l/.g ., 
o--...i A.1'.I. Gravity ..... ......... . .......... ..... .. . :us_ 
-..- 2 z I g Pogo. 1G 
ZOtO • 'ZZf3 • , 90l2k£1 
T--ntlly"' 
hlll tonk (18 or 17) 

Roclprocal Yol-ch-•ln 
1111• 111\11 per 'f 
Tr-1ou...2e1. 

24c. FOR TESTING wnH WATER -TlbllC6D 

Wlllr T...,.,.iure llllr Cln:ullllon 
Tll>ll C .... ...... ..... .. .. ... ..... ..... .... .... ..... .. . •;. 

CNllclent ol Wollr 
Tll*O .. .... .... .. ......... .. ... .. .... ..... ......... .. ____ _ 

Addwd Sult-? Ov.. 0 No ,..,.,., coE1o Uni 2Sb. 

:r (c} --Volume cll""41I In llMI tonk 
per'F 

;J 

: • aaz.ttL/~t). lftll 11 ,oe,i.~ 
Volume Ghlll(ll plf dlgll 1111 
~lo4clldlllll ..... bdor aa\ 
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·. 

~I~ 
Data Chart for Tank System Tightness Test 

.-: . ., 
r·sEPRlNT 

'·1. OWNER ""'peny ~ ftM&.iu T- f:: It.JC, f&1tT 4~~,c/.e.., fJJ!r" 
Tanlcfa) ~ Namo Addteu AepnlsentalhHI ,.....,_ 

N..,,. - Rep....,tlllive Tellphone 

2. OPERATOR '~"' N""'" - Ttlepho,.. 

3. REASON FOR SA-t."'- Of' PlttJJ',;1£ T .. 

TEST 
/&pllin Fully) 

4. WHO REIJUESTED /../ O{(J IH<-{) S"Wl'k..L.. fi..AJ t:;/(._ /111(,LT" CJ<DoJ~ s- -s1-S8 
TEST AND WHEN Name Till• Compony or .-.nmatlon 01119 

Add- ,.._,.hona 

•-uty by Dl-n Capacity B111nd1Suppll• Gram i\ppfoll. -'II• st.l/FlbergiUI 

5. TANK INVOLVED SOii-TH or 1000 /() .... f?4tf~~ r-J~ S!'l-
~.~ ... 4:1f-Jr 0 

U.. mldltlonli lln• 
for 1111nllolcled lanlll 

u.c:.iton co- Filla - Sipho- Pumpo 

6. INSTALLATION -Cl /AA.¥1,(. T 1' 1- 'f I/ 
,, 

S"IACLlo-
DATA 1- 2 #JO M.Jf. 

t.Jl+ijf!J~ 

- fmllclol drlvwway, C:O- Blaell Top. Sin. Tlleflll mllle, Drllll SUctlon, llllmate, 
Rear of atatlan, etc. earth, 111c. tu-. Remotto Fiiio Slzlt, Monifoldad Which lllnll.I? Mllleffk,_,, 

7. UNDERGROUND 11lh9w11er .... 111a-? 

-CWATER Dapthtotlle-- 'II" . Ov. f!INo 

8. FILL-UP 
Tanu to ba lllled ___ hr. Dote -'""'"119<1 by - Tlllapll-

ARRANGEMENTS Ex1'1 produc:t 10 "lop Dir and run tonk -· How - who to provide? COn- NO lJMld. 

Twminll or oth• contKt I 
!or nott .. or Inquiry 

Campany -.. Telephonl 

I. . 
9. CONTRACTOR, 

MECHANICS, 
.,,y-cont.-r 

I 
lnvol"9d 

10. OTHER 
INFORMATION 
OR REMARKS 

Add~lon .. infonllollon on any illllnl - Olficlala or othtln to Ill -llllld wt-o.n -Ing II In pn)OreM or comp-. Vllllto111 or - ptlllant cluling ,..._ etc. 

11. TEST RESULTS 
Tllllt8 - snllde on lhe ebcwe 181111 .,....._ In .:cordlnce with !Mt pracedurm prna!llMI for 

• d9tailecl on 8lteched tat chorto with .-118 • followa: 

I 
Tonk ldentl~catlon TlGhl l.HQlge lndl.- Diie Tooted 

,_ 1000 -~ V.cs -.021 &~/p.IL 6-3-fi' I 

12. SENSOR 13. This II IO certify t1m1 ._ tri. .,....._ - t..tec:I on lh9 dmte(•) 11-.. T1'DH lndlc:Md • '"Jlghl" .....t U. alt.le ..a8bllltled br !he 

_(_ CERTIFICATION .......... Fl,. Prol8ctlon ~ Plmptdel 3211. 

-'21 -f'7 Tecllnl-

Doi• ,_ ..:rot+1o-l fj, (.O'I(' 

l'i'i l - . "t- . Tmtlng Cont-or eon-.y. 9)t: Slgnmur. 

Slrilll No. ol ll111r- een;11ca11on • lfriJ 1:1 'Z ?~r,/ 

I 
I 2-----------
1 .... C.,,lft-on • -------- PN6127 

-----·--·---···---- ··----·  
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-·- - - - - .. - - - - - - - .. - .. - -
·. -1 --------------~--..... ---------<~n 1 11 1 1 11 11 -:'..! • 

P-T Tank Test Data Chart 
Addltlonal Info 

1. Net Volume Change al Conclusion of Precision Tes(ibl1 gph 

Signature of Tesler : 4""o ffl cl~ 
Date: . ~/3/88 ··---------·--·---···· ·-·-·-· 

~atament: -p1w., ~+~loW ~A.le,. 
.lQ Tank and product handling 1ysteii has been lated tight 

according to the Precilllon Test Criteria as established by 
N.F.P.A. publication 3211. Thi• is not Intended to Indicate 
permiasion of a leak. 

OR 

0 Tank and product handling syatem has lalled Iha lank tlghtne11 
teal according to the Precl1ion Test Criteria u establl1h1d by 
N.F.P.A. publication 3211. 

It II the respon11biNly of the owner and/or operator of this 
system lo Immediately lidviU tt•te and local IKJthOlities of any 
Implied hazard end the po11ibility of any reportable pollution to 
the environment 11 • rault ol th• indicated failure of this 
aystem. Heath ConauUants tncorporetld does not 1151ume any 
reaponslbllity or Habillly tor any loss ol product lo lhe 
environment. 

Tank Owner/Operator 

Oat•~~~~~~~~~~~~~~~~ 

-
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-· - - - - _ _., . - - - - ·.:- ·_ ,, _ . - __ ,_ ; , -- - .. ,. .. -- ':t 

27. Sensor C1Hbr1llan /Jt...i..:i.J.1 !ilH!/ 30: HYDROSTATIC 31. 34. 38. NET VOLUME 39. 
PRESSUllE VOLUME MEASUREMENTS IVI TEMl'EllATURE COMPENSATION CHANGING ACCUMULATED 
COHTROL RECORD TO .001 GAL. USE FACTOR (al EACK READING CHANGE 

lOG OF TEST PROCEDURES -· 

28. 29. Slandpipe Llvel 32. Producl In 33. Product · 35. 36. 37. Temperalutt 

DATE 
Record delalls ol selling up 

ReidinCI In lnchn Graduate Replaced H Change Compula11on Adjus1mwl 
Ind ruMln!i IHI. (USI full 

8-3-~ No. Thermal 111011er • (C) •(al• Volume Minus 
lenglb ol lin1 W n1eded_.I 11e91nn1no Levtl lo Sansor Lower- bpanalon• E1pansion (•I ar Al Low level C0111J1U11 

--yjijE' o1 which llelOfl Alter Product 
R1adi11Q le) Canlractian - Contraction H Charige per Hour 

124 hr.I 11 .. ding Restored Reading Reading Rec:ovend (•I '33(VJ-N37ll) INfPA criterial 

• -
V(' /ii~ ' Is r A'TT'611'CA7" "f• S"T.Aot r "'(IC !;T ""'"'' --~ l- 4111< '"' 

C.6"-1'1 ~ J4d0 ~ C/.it'OWfb' I~ t/ '-.111Jr 1,..1, ~()(;/<..~ l 't-r..JT re' ~A.. 

/s~.1. 
I 

A-AIAAO Ptk"tV-..ll w1+1.... KLE6. .,C.rt i.. ~L.lf£ It Ill ~-""-- I "ALI.JI( ~ M.1.4 JJu.~ JJ ~.,.., ,() Tl!: .. ...... 
6 

10: lo STA-.,- Gltl!Gl.tC~•o,..> 

I() ! 'It> TO()lt: /$1 /'I.Pr.. &'.A"°' i/jt.. IL. 

; 'I~ 7110lc. J~o Af'r: ~·-•H.£ 

:~o TOOIC IHte.OIMAt- ~l\WS.aR ~Ac:>;., 11g-so It ::: , OOil!.._ 

If! 05 S'TI\--~-r ~,...,u C./CV,it.(.. TKt:..'"r' I l/I. j .J/'J .~ .'/SO -; 010 ·ats +- .!$ -f, 0,1 - off7 

; zo 2 '/'},(,, I.ft, • tf S'O .'17> -f, tJ"lS 'ilf + "$'.! +. 07'3 -- ovg 
:3~ g '-/?,-z_ l/z_ .47~ 6-Z'> ./-, OS°O 9'!'1 -1-~I .+, D6~ -,011? 

: (O J/ 115, j. l/2 ,5"1S • ~7S' J.,oSO .., 7 8' + 2') +, O''f -, 0 l'f 

:s- I txlOI> TO L04J LILU.C. C-

n:o~ ~T LO~ '-6 t.U. C.. -r.-s-, s Fl- l'Z 010 

:-io 6 11.,,- /2 ,63o ,t. <?S +-,oss o:rc:; .f 2J. +.0~7 -~ 00 z. - P\I"\? 

~lS 51ta1..iv l?1tT P!Jih\U e, t..o...~ 7 n.~ /Z, .~8'~ . 7'-lb -1.o~c; 0'1S +29 +-. o,y. -, oo'I -, CH I 

~(O I n.'f /)_ . 7'10 .110 +,o~O O'i 3 f, Zf( +,O,L -. 01 L -.013 II- :=: ,OO"l"L I 
l:l: 0£ f fl r l.f IJ.. , 7'f0 'j 'It; +,as~ /~O ..j., 21 ~ osc; -. 004 - • 01.( 

RA-Tt' - OZ.? G,.,_i II ~M .. 

... 

,'.""'."', ·' ."'\ 

-· 
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- -·. - - .. .. ~ - - - - - - .-.::-- - - - --_!_~("lf Att!l.t. 4· ll[~ 'I-._ c.. ;'l f>p1tT JIA.19-t"~t lVJ+ ' -~- ?~-
- ol liut>Pliet. 0...... or Oeolor Acldreao No. - Sl...ill) City -· Doi• ol T•I · 

15. TANK TO TEST 

N'.:.~! -- . t'.!.~"' · ··~~~~L .. _____ _ 
lclenlily by poolllon 

_ _ .r_'.:..~"-t~ ~~'CA.! ,4 
. BflllCl_Or_ 

17. FILL-UP FOR TEST 

SUckW-8oM­
belore Fill-up ~ 

IO II" 
In. 

15a. BRIEF DIAGRAM OF TANK FIELD 

f l 
en 

-a 
G111on1 

l/G In, 
Tonk Dlemetw 

16. CAPACITY 

- c.paclty /()00 
GellOno 

By - eccur• 'O ?r 
copeclly c11or1 .......... _.!.!_ ~IO '---ciii1ono ----

lnvenlory 

18. SPECIAL CONDITIONS ANO PROCEDURES TO TEST THIS TANK 0 Wlllr In lenk 0 Uno(I) being 1•1•dwllh LVLLT 

SH menult aectiono eppllc11>le. C-k below ind record p"""'du,. In log 127). j8l Hlgn water tolll• In lonk 1•c .. 1111on 

UH m••imum 9Nowabl• •st,,,_ .... ,. tor aH le1t1. 

FrOlll 

D sto11onCMtt 

~ Tenk Monul.a..t.,-. Cliatt 

0 COlnpony ~Oita 
D CNtb aupj)ljed wilh 

D °'...,. ----------

G•Hona 

+~~fl 

Tr•nslor lotel lo Une 259 

Tolel Gellono 
... R1141ng 

/D3G 
+- 5 

I Ot// 

-

,...., pound 1..i. -·not epply lo ---·- : 

CoMpi.i1 HCtion below: 

19. TANK MEASUREMENTS FOR 
TSTT ASSEMBLY ,, 

_il_ __ lfl_ 
21. VAPOR RECOVERY SYSTEM 0._t 0St•" ~i.JE.. 

I. 11 lour pound lull rwquhd? 

2. Heiglll IO 12- ..... k Ir- - ol lonk 

3 . Pre11ure 11 llollO<n 011111111 

4. Pr1uur1 It IOp ol lonk 

Depth ol llu1i1I 

Tridio. 

NOTES: 

v .. kl Hoo 

/ff,,- In. 

'fa 71J. P.S.I. 

'-/,$//, P.S.I. 

'J 2-: In. 

lf (? In. 

In. 

Th• 1bowo e1lculllkln1 •re to bl uHd lor dry IOll condlllone IO 
•1t1bll1h a po11Uv1 prN1Ur11d\lonlag1, or when uolng ttwlour pound 
Nie to compenHI• lor 1111 pr-nGtl ol 1ubourrac1 wll•r In Ille tank ...... 
Relw to N.f .P.A. 30, Section• 2-:l.2.4 •nd ~7.2 •nd th• link 
m1nulacturer reg111dlng 111ow•bl1 1y1tem 1111 pre11Uru. 

Boltoonol .. log.-· 

Add w lor "r ...- IN}' .... . .. ................... . 

TOlll tubing lo - - epproatlMMI 

30 In. 

96 In. 

20. EXTENSION HOSE SETTING 
Tonk lop 10 gr-· 2.7- In. 

.... nd no .. on .uctlon tube , .. Ol mot• 

l>tlow tank top . ..... ------In. 

'II Fiii pip• .. 11nd1 """"" ll'lclt, UIO top or 1111. 

22. Thonnll·Sensot 111141ng •ltar clrculollon d1t• 
5i59 •F 

a.1-n 
31'i 23. Olgll1 pt1r •F In rongo of •-clod thtng• 

dlllll• 

COEFFICIENT OF EXPANSION (Complete after clrculatlon) 
24a. CorNCted AP.I. Grev~y 

Ob-..d A.P.I. Grlrity 

Hyd"""""' N1ployed ·-- ---H 
a..-cl a.npll T.._....,. ____ ., 
corr-A.P.t 0t .. hy 
0 ID"F, From Table A,. .. ............. ........ ...... , .... ------

Coellkllont ol Exponoion 
for lnvot.od Produot 
From T•bt• 8 ..... 

Tranllor COE to Uno 251> . 

24b. COEFFICIENT OF EXPANSION 
RECIPROCAL METHOD 

Typeol-

Hr-ElllPIOYed 

T•mp•relUM an Tank 
Aller Cln:ullllon 

T""'per11u111 of Semple 

Otllwlnco t•f-) .......... . 

Ollo•rved A.P.I. Grovfty 

Reclpfocml /'f ~ L/ Pao• 1 6Z · 

U'IS ~i- L/ftA,(JC'i/'J 

G H 

5"8'. z_ ., 

Go ., 
+ /,'/ 'F 

S8.S' 

10,;·1 • ...1.!:LK!L-. , 7"1~Rz.'I 
T- _.,tlly In Aeclprocll VOiume ~·In 

lul - fttl or 11) lhla - per 'F 
Tr- to LlrM 2tL 

24c. FOR TESTING WITH WATER - r-c, o 

_ T_.,re - CWcutltlon 
T-C 

eo.tftclent ol Wollr 
Tllllo 0 . ... ... 

____ ., 

Added Surfactant? 0 Y11 D No Tranallr COi! 10 Lino 251>. 

25. '=~),___ _____ _ 
Tal1I quantll)' In 
fujl t•nk 111 or 17) 

IC (l.:.b)'------­
Coelllclenl DI upanolon lor 
Involved pniducl 

• (c} glltono 
Voh.11111 ch•nge In "'" tenk 
P«'F 

26. (a) .?I)/ tf/1 Z ~ 
vor..- cllongo pt1r 'F (26 or 241>) 

21'3. ___ _ 
Otgll1 pw 'F In 1111 
Ainge 1231 

= ,oozw~ Thi• II . 00 Z- 2..-
Volume -go per digit -CoMPUll 10 4 cllClmll pt11:11. lactor Ill 
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l( 0 P P E R S M~DICA~ E~ERGENCI~S: l 800-553-5631 

IN PENNS7I.VMlIA: l eoo-323-6571 

KOPPERS COHfANY, INC. 
435 SEVENTH Al/EN'UE 
PITTSBURGH, PA. 15219 

CHEMTREC ASSISTANCE: 1 800-424-9300 

' CUSTOMER SERVICE: l 800-556-7737 

-----------------------------------------------------------~------------------
SECTION I - PRODUCT IDENTcf'ICATICN 

--------------~~--------~-------------------~-~---~------~-------~--------
PRODUCT NAME: Sapstain Control Chemical MP-l 

COJ'DlODITt NUMBER: 38012463 

SYNOKtll: none 

CHEMICAL FAMIL?: wood preservative 

FOBXULA: miXture 

CAS ?fUXB!R: none 

DOT PROPER SHIPPING N.AMg: Corros~ve liquid NOS 

DOT HAZARD CLASS: Corrosive material 

UN/NA YU~BER: UN l760 

---------------------------------------------------~-----~---------------------
SECTION II - HEALTH/SAFETY ALERT 

----------~--------------------------~--------------~-------------------------
OANGEB 

CORROSIVE TO THE EYES 
CAUSES SEVERE BURNS 

MAY BE FATAL Ii' INHALED 
MAY BE FATAL IF ABSORBED THROUGH Sl<IN 

MAY BE FATAL I!' SWAC.LOWED . 
AVOID CONTACT WITH SKIN, EYES AND CLOTHING 

00 NOT USE THIS PRODUCT UNTI~ MSDS HAS SEZN READ AND UNDERSTOOD 

---------------------------------~------~-----------~----~-----------~--------
SECTION III - HEALTH HAZARD IlfFOR!IATIOlf ----..... -------------~----·---------· ~~--~~~· ....... ------------

EYE: c orros i ve. ca.uses irra•r9rsihle d.ai.aga . 

SKINs Corrosive. causes skin Durns. Can penetrate the skin to cause internal. 
Or<Jan daJ;laqe Whi~n ~ay ~e tatai. 

INHA~ATION: May produce 1rr1tation of tn' air~ays. Prolong9d inhalation of 
concentrated vapors may ee fatal. 

I~GESTIO~: :lay oe fatal 1~ swallowe<l. 

---------~-----------~~~------------------~-------~~---------------------------~ REVISION DATE: 06/87 
SPECIF!CA't:OH SHEET KUMSER: CFR(7/S4) 
CO?!MOD1T? NUMBER: 38012463 

CODE HUftBER: WPROOA2~JV870J 
REPLACES SHEET: WPROOA2SAU8602 
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I 

·t1g t:;1:.:ic;, i '"-'i' -w; .. . .., . ..,.._ ... ...., ...... i•• • ...,..,. 1 n·~~.1'.I~~ 

oucT HAlfE: Sapsta~n Con~rol Chemic4l NP-1 PAGE 2 

-------~------------~-----------·--------~-------------------~---------.,_ 
---- SECTION IV - EMERGENCY AND FIRST AID PROCEOURES ~- .·:. ... 
-------------------~---------~------------------~----~-------------~--~--~---~-
~tE CONTACT: Immediately flush with large amounts of water for 15 minutes. 
Immediately see~ medical aid. 

SKIH cOKTACTi Wash thorouqhly with soap and water. RemovQ contaminated 
c:lothinq. 

INHA!.ATION: Remova !rom exposur•. If ~reath1n9 has stopped or is diffiCU1t, 
~minister artificial respiration .or oxyqen as indieataa. Seek medical aid • 

IHGES'l'IOH: Induce vom.1tin9. G1VQ vater. Call a physician. DO KOT ATTEMPT TO 
GIVE ANYTHING BY MOUTH TO AM UNCONSCIOUS PERSCH. 

NO'l'E TO PHYSICIA!f.: Huccsal d.r.mage may contraindicate the use ot qastric: lavage. 
lfaa.:u.u.t::~ o:tyalua1.. \;.l&.i.;ul.al..U&.J' ::1uu&.;I\., &.•111tJ.L'c1.t.u1.y a~pt·e~s.i.on ana convu.L.sions may 
be r•quired. Althouqh carl:>amates are known to cause choiin•sterase inhibition, 
iodopropynl carbamate did not inhi~it cholinestera3e 1n animal tests. 
------------------~~------------------------·~~~-------------------~-~~ 

SECTIOK V - FIRE AND EXPLOSIO.M .HAZARD INFORMATION 

-----~~------------------------------~-~------~-----~-~----------~----------­. . 
FLASH POINT 5 METHOD: 40 C (104 P') 1'CC AUTOIGMITIO.M TEMP: ND 

FLAKMABLE ~!KITS (\ BY VOLtn!E/AIR}: 
• 

LOWER: ND UPPER: ND 

• EXTINGUISHING MEDIA; ~se dry chemicai, carbon dioxide, foam or water spray. Use 
water spc-ay (fog). .. 

FIRE-FIGHTING PROCEDURES: Vear c~~plete fire seC""Vice protective _equipment, 
1ncludin9 full-face HSHA/NIOSH ~pproved self-contained ~reathin9 ~pparatus. Use 
w~ter to cool fire-exposed container/structure/protect personnel. Toxic vapora 
may l:>e qiven o~~ in a tire. 

FlRE ANn EXPLOSION HAZARDS: wnen heated (tire cond~t~ons), vapors/decompo~1t1on 
products may be released fona1n9 flammable/explosiye m1Jttures in air. Closed 
containers may explode wnen expo~ed to extreme heat(fire). __________________ .. _____ .......,..._ _____ _ -----------------

SECTION VI - SPILL, LEAK AND DlSPOSAL tBFORMATIOK 

-----------------------------------------------~-----------~---------------------
SPILL OR LEAK PROCEDURES: Stop leak 1f no risk involved. Stay upwind. 
Solidified spills: Shov•l into dry_ containers and cover. F1usn area wlth water. 
sioal1 wet sp1l1s: Take up With sand or other noncomoustibie a~sorbent material. 
Flush area w1t~ water. D1te lar9e spilis for later disposai. Contain runoff 

• fro11t fire control and dil.utio"n water. 

' ·WASTE DISC'OSAL: This product is • US EPA defined 19n~ta.ble hazardous waste. 
Dispose of as an ignitable waste in accordance w1tn local, state and tederai 
requlations. Place in ti9nt1y sealed la~eled containe~s. This prOduct released 
into the environment must "be reported to tne Nat1onai Response Center (l 

; 800-424-8802). The ~aportable qu•ntity (RQ) ror tnis procluct 1s 7,700 pounds. 

.· 
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, ucr MAME: sapsta~n Con~rol Che~ical NP-1 . PAGE 2 

r;,oo -------------------------------------------------------------~------------------- .. . 
SECTION IV - EMERGENCY AND FIRST AID PROCEDURES . :·;. 

-------------------~-------~---------------------------------------~----~----~--·: -
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• 
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I 
~, 

I 

~t£ CONTACT: Immediately flush wi th large amounts of ~ater for 15 minutes. 
Immediately seek medical aid. 

SKIH COKTAC'ri Yash thorouqhly With soap and water. Remove contaminated 
clcthinq. 

IHHA!.AT!ON: Remove from exposure. If breatninq has stopped or is diff1euit , 
administer artificial respiration or oxygen as indicated. Seek medical aid • 

IHGESTION: Induce VOmi.tinq. Give water. Call a physician. DO KO'l' ATTE.~PT TO 
GIVE AlfYTHING BY MOUTH TO AN UNCONSCIOUS PERSOtr. 

NOTE TO PHYSICIAN~ Huccsa l damage may contraindicate the use ot gastric lava~e. 
K11:ns;su..1.11:r:. 11:&~e:&J.uaL t,;.L.i. t,;u.l.a.LL1.1. y :iu u ... l\. , L ll!!lilJ.&.' c:r.~Y' l' a~~i::·e:ssicn ana c:onvu..&.s.i.ons may 
be r equired. Althouqh carbamates are ~nown to cause cnolin•ste rase inhibition, 
iOdopropynl carballlata did not inhi~it cholinestera3e in anima l tests • 

...... ----------------------------------------- -------------
SECTION V - FIRE AffD EXPLOSION .HAZARD IKFORXATIOK 

----------------------------------------------------------------~-------------­. . 
FI.ASH POINT 6i METHOD: 40 C (104 F) TCC AUTOIGNITION TEMP: HO 

FLAIU!ABLE LIHITS (~ B? VOLUME/AIR}: LOWER: HD UPPER: ND . 
• EXTINGUtSHING MEDIA: Use dry chemicai, carbQn dioxide, fo~ or water spray. Use 

water spt"ay (fo7). ·· 

FIRE-FIGHTING PROCEDURES: wear eo~plete fire sec-vice protective equipment, 
1nc1udin~ full-face HSHA/NIOSR ~pproved self-contained ~reath1n9 ~pparatus~ Use 
w~ter to cool fire-exposed contai ner/structure/protect personnel. · Toxi c vapors 
may De given o~~ in a !ire. 

YI.RB AND EXPtosioK HAZARDS: ~hen neat ed (t1re con4it~ons), vapors/decomposition 
products may be released fcnuinq flammable/explosi~e m:Utture s in air. Closed 
containers may explode wnen expo~ed to extreme heat(fire). 

---------------------------------------------~- --------....-------
SEC'l'IOB VI - SPILLr LEAK AlfD DISPOSAL IMFORMATION 

-------.-------------------------------------------------~-
SPILL OR LEAK PROCEDURES: Stop leak if no r1sK involved. Stay upwind. 
Solidified spills: snov•l into dry containers and cover. Fiusn area w1tn water. 
Siaall. wet spills: Take up With sand or- other noncorat>ust.ibl.e aJ:>sorbent material. 
Flusn area w1tn water. Dike larqe spills for later disposal. contain r-unoff 

, frolll f .1ra control and dilution water. 

' ·WASTE DIS~SAL: This product is a US EPA der1ned ~gnitable hazardous was te. 
Dispose ~f as an iqnitable waste in accordance with local , s tate and federal 
requlat i ons. Place i n t i qntly sealed labeled containers . Th~I product C"eieased 
into the env1rcnment must be reported to the Hationai Response canter (l 

. eoo-42~-aeo2). Tne reportable quanti ty (.RQ) ror tnis product is 7, 700 pounds. 

., ,, 

• 
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--------~--------------------------------------------------------------~-------

SEC:ION VII - RECOMMENDED E."<POSURS LIMIT/HAZARDOUS I?rGREOIEMTS 
-------------------------------·----------------------.-·-------
EXPOSURE LIMIT (PRODUCT): Hone established. 

HAZARDOUS INGREDIENTS CAS NUMBER PERCENT EXPOSURE LIMIT (PPM:HG/M3) 

-------
Didecyl dimethyl ammonium chloricl 65 none 
Iodopropany1 ~utyl car1:>amate 55406-53-6 20 none 
Petro1eum napntna 64142-99-7 5 ACGIH-TLV 5 

t.:a'-"~ OSHA-PEL 5 
v Et.hano.l 64-.17-5 10 ACGIH-TLV 1000 l.900 

OSHA-PEL 1000 1900 
_.D.tmethyl SUl.fOXide 67-68-5 5 none 

~---~---------------------------------------------------------------.----------
SECTION VIII - PERSONAL PROTECTION INFORMATIOM . 

-----------------~-----------------------------------------------------------
EtE PROTECTION: Industria.l safety qlasses, miniJnum. As necessai-y to comply with 
29 C?R 1910.133 and war~ area conditions; U3e si~e 5niel.ds, q~ic~ Qr face 
shield. Chemical qoggles; face shield (iL splasninq is poss~ble). 

SKIN PROTECTION: As rt;iquired, industrial resistant tlexi~le-type qlove~ 
(nitrile , neoprene or equal). Wear industrial type work clothinq and saf'ety 
footwear . Oependinq on workinq conditions, i.e., contact pot•nt1al, wear 
impervious protective garments sucn as head/neck cover, aprons, jackets, pants, 
coveralls, DOots, etc. 

RESPraATOR? PROTECTION: If ventilation does not ~aintain inhalation exposures 
:below TLV(PEL), USQ MSHA/NIOSH approved units as per current 29 CFRi910.l.J4 
and ~anufacturers' "Instruction$" and "W~rnings". comJ:>ination ~ilter/or~anic 
vapor carerid~es or can1•ters llWlY be used. 

VENTILATION: Provide sufficient general/local exhaust venti1ation in 
pattern/volume to control inhalation exposures ~elow current axposur• l1M1ts 
and areas ?lelow flammaD1e vapor concentrations- tocal exnaust ~s necessary for 
use in enclosed or confined spaces. Se• OSHA Requirement/NIOSH Pub. 80-106 
"Vorx1n~ in a Confined Space". _ . ..._._ ________________________________________________ ~ 

SECTION IX - PERSONAL WUfDLING INSTRUCTIONS 
4----------------------------------~------------------------------------------
HA:cDLI!fG: A~oid ?rcJ.on;c:d or :-::peated t:t"e.i!!.thinq of '.Tapor-s, mists or fumes. 
Avoid prolcn9ed or r•peate<i contact with skin or eyes. Observe ~ood personal 
hy<J~ene practices and ·recommended proce~ures. Handle and use i.n accordance ~ith 
OSHA 29CFR1910.106/loca.l codes. 

STORAGE: Store 1n areas/~uild1nqs desiqned to comply With OSHA 1910.106. Keep 
in a closed. labeled container- ~1thin a cool (well shaded), dry -v~ne~late4 
area. ?rotect f:-om physical dama<;e. Keep container-s closed ..,hf!in mater-1•1 i ·s not 
in use. Maintain good housekeepinq. 

OTHER: Not ~or use or storaqe in or around the nome. DO MOT TiUCZ INTERNAL.C.?. co 
not use until manufacturer's precautions have oeen r•ad/underseood. Wash 
exposed areas promptly and thorou9hlY after skin contact and betor-e eat1n9, 
drinkinq, usinq toDacco products or ~est rooms. 
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-----------~-------------------------------------------~----------------_, ____ ,_ ,_. 
SECTION X - REACTIVITY DATA I 

~ ,. 
-----------------------------~-------------------------------------------------'-
COKDITIONS CONTRISUTIKG TO INSTABILITY: none 

INCOMPATABILITY: ncne known 

HAZARDOUS REACTIONS/DECOMPOSITION PRODUCTS: Carbon diOXide; c•rbon monoxide; 
ammonia; nit~ous oxi~e; ammoniWll ch1cr1de 

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION: none 

------------------------------~-----~-----------------------------------------~ 
SECtIOM ~I - PHYSICAL DATA 

----~--~---------------------------------------~--------------~~----------~~--~ 
BOILING CIOIK'l': ND SPECIFIC GRAVITY: 0.9314 at .25 C 

MELTING CIOIN'l': Na \ VOLATILS BY VOL: 25% 

VAPOR PP.ESSURE: l 11\11 EVAPOF.ATION RATB(ETHER•l): slower than ether 

VAPOR DENSITY(AIR•l): 1 

SOLUBILITY soluble 
(WATER): 

FREEZING POINT: . -20 C (-4 F) 

VISCOSITI: ND 

PH: lm 

voe: Na 

APPEARANCE/COOR: Amber colored liquid With a ~aak fatty amine Odor 

-
----~--~---------------------------------------------------------------~---~---~ 

SECTION XII - COMMENTS 

---------------------------------------------------------------------------~----

EPA REGISTRATION HUMBER: 453-297 
Ind1V1duala with pre-existinq disease in or a hi3tOt""/ of •ilments 

involving the eyes, skin, nervous system, l1ver, kidney are at a qreater than 
normal risk of deveiopinq advarsa health affects when workinq Witn th1s 
111ater1a1. 

No known inqredients which occur at greater than O.l, are listed as a 
carcinoqen in tne !ARC Konoqrapns o~ the Eval~t1on of the carcinoc;•nic Ri.sk of 
cnemicals ta Humans, the NTP Annual Report on carc1noqens or OSHA 29 CFR 
1910.1001•1047 subpart Z Toxic ~nd Haz•rdous Substances (Specifically Ra<;Ulated 
sucstanc:as). 

SKIN PROTECTION (protective material.) : Permeation/daqra~tion values of 
: chemical m.1.Xtures cannot ~e predicted from pure components or chemical classes . 

Tnus, these mater1a1s ara· nori:ia111 best estimates b~sed on available pu~e 
component c1ata. 

Do not use until manufacturer's precautions ~av• been read/understood. 
Wash exposed areas promptly and t~oroughlY atta r skin contact and betore 
eatinq, ~rinkinq, usinq tobacco prOducts o~ rest rooms. 

Do not wear contact l~ns without proper eye protec~1on when usinq tnis 
prOduct. 

---~---------------------------------~----------------~~------------------~-----

NOTICE: Wh1.le the inf"ormation and re<:ommendat.J.ons set iorth herein are believed 
to ba accur~te as of the ~ate nereofr Koppers Company makes nc warranty 
w1tn raap~ct thereto and disclaims a11 lial>ility from ra11ance tftereon. 
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Mi·m1•h 1!'>. T~ __ ::°" ii ~_1..c_1 J,_"i_:-;_· ______ _ \'Al 11 \•J\,_.,_1-';"'i'--_..._ ___ 1_) __ ...,,_· _·1_·_ .• ·_\_~_· .•_a _i_a_:_i ·_:·_i_· ---

Cll-.,.,an '°''"'"Cl Cada: CHAPMAN PRODUCT NAME: MILLBRITE SO BROWN 583 

Date el la..,•: 
Dato et Lut A-•011: 

I r! 

I 
I 
I 

.Wied To: 

MUIRlt.I. & RING.INC 
.. oaox tosa 
PORT ANGELES W.-SH 

ae:sa-oooo 

Slc:TION 1-"AZAROOUS INGAEDlllNTS 
COMMONNAMI 
AMl"-d 
HoftioniC 9utfac1Mt 
Aci11-ue ""'..,' di9P•t81on 
AQu-"" P•ll"'ent olap-on 
So11tllilian9-nt 

SECTION 3- FlflE AHO EX~OSIOft HAZARD DATA' 

SECTION t - PffYSICAl. AND CHE:MICALCHAAACTIRISTICS 
8olllna Po;nt or~ (delo FJ; ~Ztl llPedflc Gla..it)'(Wa'-911: 
Vapor l'r•....,ot111111 H- Unllao- % Vola111o lry VolU-: 
~:,o~;:~;;.11: ~-- E_,.11c11t Rot-c-auAc-t): 

"Ptl••--O<ler. UQuid,..tll fUt...,.odor. CaloraoloHlca.,._ 

DOT H.-rdoUd Matonol~111e: NIA 

"' ,_,o 
1-10 
tS-2S 
1-10 
1•10 

OSHAl"EL 
NIA 
NIA 
NIA 
NIA 
NIA 

,uh Paint(dog. I', Metl'lod): Hiii. Fla111niablo Ullllb In llir(LEUUEL. ,i, llyVol11111ol: NIA 
E.ltifl9Ui•ll• Modi&: foa•, c.l'bon diollido, _,., aptay, ory ell e111ic:al 
Stteoal Fit• Fighllllt l"nlce-.r. 'N-M5"A/NIOSH-appto,,.d, .........,........, ..,...,, ... .....,..,. •• tu•~ olot ..... 
u-i l"it•Md EirploJri•n HaatU: Hone lulo-

II/A 
SS 
Cf 

ACOIHTt.V 
NIA 
NIA 
NIA 
Niii. 
NIA 

1 
SECTION 4-HEAL TH HAZARD DAT .. (Soa Section I also) 

--- SipaMd 5in-tolM of E--.: 
11111a1ataon: Ne91gilllo 1t__.d at a•llient ,...,,.,._ 

/ E,ec Can-•......,. itrtt&tlon, redn- tMrin1. 11-..i wimiea. 

NCYT'ICT: 

OSHA'S Haard c,_ , 
ca1ii0ft Standard. l9 
1'"lllM • ..y ......... y 
41iscrii..w !hit inf-• 
,._ ....,...,,.... ondlot ' I 

I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 
I 

511111: .-aJ'e&uM •klol lnltaUOtll errad Oii ,..longed ortwpOatM aontKt. 

1n....-on: GanroilttuliMI lt1ttatlo1t, ,...._ wa111it111111111t1 di.rrtloa. 

Madical Co11ditlon• Generally .._.,,.tad It)' E•aouro: Holl• U.-

u.t.tl u a c:anino1• ot ,.,,_tial Cltdl!DO•n by. No11a 

E111e roenev Flfl't Aid: 
lrinaiibon: 

l.,.c 

Sldft: 

llltlestion: 

SECTION s- REACTIVITY DATA 

This product i• 11ot usually huatdovs by lntiai.t1a11. Howw.r, if My1111U811&1 sy111Pto111s dOftlop followin1 .__. 
by intiai.11011, oontact a pllysiciM or Poiaon Ca111ra1 Center i111111011tatol)'. 

Hold .Y.1u open and flu8h wltll a ftaatly, ,..u. --•1-tor for 15 .....-. 

W..11 DllP•••d atM at •11111 with plefnyof •-ud --· Got 111acllcal attention If lnttation ...,._ 

Calla pit~ or~ Control C-. Drinll 1 ., 2 gtaqes of _.or and ilul-"°"'itinO 11)'~""'9 llactlof 
tht0at -tll fongw, ar, If .,,.; .. 1110, by aCllllini81Ming ayrup al ipoac. Do not lndUcD ,..lllitlng or Iii"• anytftlng 
lry 111outh ta .,. UllCOllscioU8 p_....a. 

11111ai.t1o• e,,.. SDI laoN-

Slal!Olity: Stable CondltiOftUO lwDid: N-
l11co....,atal!Olity: Acid .. svono •Iii-ts 
Ha:mtoou• O•eomposltion Prllductr. Ollidas ot carao11 anCI nitrogen 
H&Dno11a Palyftlarizallon: WIN not ocair Co!'ditions ta Avoid: None II.no-. 

$1:CT10N •-SPILL OR LEAK PROCEDURES 
Si.pa to be taken if matarial is talaued or apllad: 

5-11 a.nu: w-appropriate protacttve clothing I••• Soctiolt ~ 
11.Uorll Mtlt-d or clay and PllU• wutor_ll_ 

1.Ar1•Splll: 

Sl:CTION 7. l"fl0nenv1: EQ\lftofENT "--•tory l'nnactlotl: 
Vont11a11 ... : 
Protocll"o Gla­
E.,. Prot~ 
otllor ProteetiW E ..... -C 

SECTION I· Sl'ECIAL PREC..UTIDNS 

Wear approoriato pratoctiYa clothi11g(100 Soctiotl 7) 
.,.llaorb Mtlt und or clay anCI 11i.c.1n wuto ,__,._.., 

w.., .. ,..,.ltillgf,.. tllo,...of tllis11t01111t:1 _,. bedi8posed of.., sttoor.tu ..,.,._,_,.,. ,iaposaltacilt)' 
0. not,..... co1twnor. llinaa thon1u9ht, llatotO dlacardiflt UI traall. 

H TLV fot-cllod or ony oo-is - .... - WSltll.INIOSH •11nio•dalr. _....,. .._..._. 
Ventllato ..ia 111 .. ft ... ical motllods (ganotal or lacal ••ll&Ut) to 111aintai11 - llelaw TL yts). 
Wear nillbor glo,,.s if prolontod a1111act 1.- HllOCHd. 
w-e11•.,;ca190u11110119iea ... dlorf- ..... "' dllrilttl Blillinoand ,...,.,. -u•dto llli8t. 
........... ,..Cllltrllo ,.._, __ lloota, anti lllltu__,,ta ~--

l'rocau"°"• tor "andliltg and St.._: Stora awa,. fro• load ot Ind icr o -•· -•nlilalad WM protoctod fro• oxtr••• t••petaturos. 
~ con-clo- whennotill llllL 

0th• Prec:autlonr. 

SECTION I .. NOTIS 

Dci not allow to ft11HL 

•tngredio1tu •ark•d with"" asteri1kMat• h1121tdousas 11uiM1tco dum lft illyer1tMu1at11roduCU. Tltno 
il\ftod1onu Illa)' nat 11r-t a lliU&td In liquid pnidUCU. 

t1 1S88 
MEfiRIL.L & Rltv 

G,/fVC. 

-. " ..... rmdun ;. " 
lcoriolla"""" ...... ct. "' 
oddrru • ......., •nnw. ;, ;. 
~ ... i;.,.,,.,_,... 
inn.- this infnrmatinft I 
lnnrinoL 

Additional ~ nt 
M-"81 ~ 0... Shr 
..wlahlr .. ...-, 

'Tlii. ;.f,,,........, ;. rn tht-t-nl our kn<...i.-dJll' ar>d hdod .-ni ..... and ttliahlr"" ol 1,,.. dot .. r"'"r •kod. H'-"'"· nn "'1"<~111.>n"" "' 111..,,.m«,. modr •.., on""''"""· tt40:1hthn or 
mm ...... enru. Ir rrtaccs 10 the •r«ific m81CTial J 1°'i!tn;,1..J anti rna~ nm hr '~id fnr ....... ..,.,.,,al ,.,...1 in rnm h1n:1111un with an\' ud'll'r rn .. ,.,, .. i. ur '"alt\' fWhR"". All liah;Ji~ f<tr -r i.,... •~ 

• · • ' ·• . .. ' • · • 
1 

-- - - • • '· · · " ·· - ··· ' 1 . .. .... ... -·~---· fh,1, "' "'''"' ' ... ivh,mv-lllrr""'f"Whi.,.·..,.t,,.,....,h.1 1h t' nui1«•illl 1'\ \t li&1hlr h whl\ flWn,.n1C'"Ul•r'f'\C".  
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HIJRTCROWSER 

Memorandum 

Hart Crowser, Inc. 
1910 F.WView ~East . 

SHttfe, washington 98102-3699 
206.324-9530 

Co .. ~~~rio~t i_n __ $.olt.A.-h~-~-· - · Q~_4-____ 1Q~.•·c.. .. Ca..!:jo"j _____ _ 
I ~-- ·- ---~-

-·~-~s ?f!_filcl.ec..~ l_&(~%l _Q..~~.!>~~~u.~ _c:J~JQrx.cl.e. ··--~·-C .;~1J.. Dro • ____...,,_ _________ _ 
• I %. JQdo .. pr.Q.~'1'j-l__b.Y..~.l_c..~.L.lq_~~~te. ____ .. _. -· ___ N_~---

I 
I 
I 
I 
I 

-r . ---·-·-------· .. ··-·· ·-··-.r··- ----
_. o~-~-_ee.._tr.o1eu..~- ~~t-h~o..______ ____ .. · O._;J.-.~_~C.S"o 

---··-·- ·-·-.. ··--·---.. - · ··-;;··---

__ •. O.s:2.o_£~~.o.J ·-· .. -·---.:~O .. _; _~k .. bcr:c 

-·--~ ... o~~~ .. =ai~~L.~~s~ifu~~~~;i,~~------·- ...... ---·· ...... · · · -· -:~ ~·-~~~~ .. ~-~ · ··· ·· -· ~Jr._ 

~~--.... J. ~i ~·~~~~-;~~· ~O . ~~.~~:~.M .. e,t{,_;,j ·-~~ ~.;"/~~,:~.~~ .. --~~---.~=~=-- ~=o~~) .. ~~~Lil~o 
--

I N·c· ~-;--~~~;~-.J ... \;A ~:·~:" - ·--·~-,o -~l-i-..--~r. __ .tf''t·~-~-(~ _:_··--~~(~-=~r-----~ 
. ~~il'OV\'j~l. C\~c:l. l.j . CIT~ .# .. revealed. f\O v,·o.l.tl~ ---°'IWlf'lQt-r~i .. 

t..JT ~ I.Jo~ to~(·c. L.,'"' et.~\lo.~le .. do.kt, ·-..... ..... ... .. 
-J ·.~- · ·-~ 

I 
I 
I 

1 p~~ ,.,"· ilu.>.H·f ~~ ··e~4'"' ···) b~t ·&.\·ffenMt- CA~ tt ~0111. 
~~ ~ o ~ Mt c.). 8f?M\at'" ~ ~ ,,_o "-~""' \~ PeJ:-ro r ~..,,__ tV~r'i1 r!tC\ . 

r< ' '' " '],qflll 
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HIJRTCROWSER 

To -----· ·------------·· 

From ·----------------------· 

Project - ·- ·---------··------· 

Memorandum 

Hart Clowser; Inc. 
1910 Fairviftw Awnue East 
~ washiigton 98102-3699 

206.324-9530 

'1 
Page of . __ _ 

____ Date ___ ,/2. ~-"--- __ _ 
--- --- - JobNumber_~,s-1-0J _ _ 

Subject ·--- ------ ·-·- - --- ·-- - · -- - ·----
l'c:l~w ~·t.D «l 

I #.7.:.""e. 0~ ~~~Ah~,_l._~~l<t,~J;,_':}J.mL~o ... :.. er <1.~~~,.,·., 

I ~J· ~-~-~~~~-~~~~~~-
~~~, __ ci_~- ;Cl)~. ~:, E.f Ai_ l_()'2. Lf .Se; 1(/oJol! • I ~~~-=-~~~-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pr, v.\~.~-'~~----c~V'.(.~m ".(:>A . . . c~Je'4 l°'-\-i'o"' ... 

- ----·---·-- . __ -_· _
1 

_ tA-1•1 "' __ tB"? •. lF ~-~ (b il --~-= _ec. .?~-~ '· _±...l. .. :ito -:-_____ · ·--lo o ---·--- 19_09_. ____ "'::_ _ __ 10, oco __________ ____ _ 

·--··- ---·--------------------·---------·-····--··--· ·---

s .. ~~-------~ ~-~Ee··-~!~ ·--~--~;:>.~~ .-~ - ~ :--~---~-~/1 k _-.J:;~ -~~~--o-;·-~ -~-;~-=~~~~­

-~,; ··· -~Q.f~-~t;kd ·-.· -~-~-~- · · -for.. -~--"fA~(< - ·_;;;~~re -=-~'-'°['* 

t\.ot- ~ d~t\~1~~ ~r fo 1t\ec\ ~--- ~''"-c:e.. H H. l f'A.H 

Q.~~ ~A(ti.. J.D"'--'t O.ff\'~ ~~~~cl OiA o..uo.\L°'1-I~ _1'~torM,.eth'o..,, 

.. -~ ...... W'\ .. i.~rL ,·..i t"\O+" ~~~5erov..l t.Mo.lte- LAj,l\~t.r ())AC l"7l·Jo3-oe4  
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J-2159-03 

APPENDIX I 

EXPLORATION RATIONALE 

Subsurface Soil Explorations 

The purpose of the focused subsurface investigations was to establish a 

rough outline, both horizontally and vertically of the contaminated soil 

and groundwater in the vicinity of the old planer building site, as well as 

some indications of the concentrations of contaminants involved. 

Additional historical information came to light after contaminants were 

detected during the preliminary investigation in monitoring well MY-6A. 

which indicated the old planer building was the site of PCP use up until 

the early 1970s. 

W'e were also asked to evaluate the extent of possible shallolrl subsurface 

soil and groundwater contamination in the area of the existing planer 

building. Surface soil samples collected along the west side of the 

building during the preliminary assessment (Phase I) activities indicated 

the presence of significant levels of PCP and TCP. 

Due to time constraints imposed by the pending sale of the property, field 

work would take place over a 5-day period in earl~ June, with a 2-day lead 

time before work was to commence. Ye elected to utilize a mobile, on-site 

testing laboratory to reduce sample transport and analysis time. Analysis 

of soil samples from completed borings and monitoring wells would provide 

information for locating additional borings to help define the magnitude 

and extent of contamination. Farr, Friedmann, and Bruya was selected to 

provide· on-site testing and analysis of soil and groundwater samples. A 

portable laboratory equipped to provide gas chromatography analysis was 

mobilized to the site and set up in the vicinity of MY-6A. 
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Old Planer Building Site 

Utilizing rapid turnaround analysis for PCP and TCP provided by a gas 

chromatograph (GC), we planned to drill and sample auger borings to a 

maximum depth of 15 feet in the vicinity of MY-6A. Groundwater monitoring 

wells would next be developed and sampled to obtain water quality data. 

Chemical test results from borings would be used to determine the 

appropriateness of well installation, as well as to locate additional 

borings to better define the contaminant extent. Drilling and sampling 

would continue until the contaminated area was more or less "bracketedft. 

The first boring to be drilled on June 8, 1988, B-15, was located north of 

!N-6A as close to the shoreline as possible. Log stacks in the area and 

riprap fill behind the timber seawall prevented locating B-15 closer than 

about 45 feet from the water. Ye elected to drill, sample, and install a 

well, MY-15, at this location to determine the likelihood of contamination 

reaching the harbor. 

Boring B-15 and the exploration area in general contains significant 

amounts of bark and wood debris in the near- surface soils, and areas of 

buried sawdust, bark, and timb.er. It was assumed that naturally occurring 

phenols in the wood and subsequently in the groundwater significantly 

affected the operation of the GC. The GC-ECD column became unusable and 

required replacement after as few as three samples. Instrument 

sensitivities, as shown by QA-QC methods, dropped off significantly. 

Normally. a GC-ECD column is replaced after days or weeks of operation. 

Because of this problem, our sample analysis turnaround time would be 

longer than estimated. 

As a result of this situation, field operations were modified. Borings 

would need to be drilled. completed, and new locations chosen and drilled 

before chemical data would be available, thus impacting our sampling 

location selection. An additional driller's helper was enlisted to improve 

the efficiency of the drill crew. Health and Safety precautions were 

performed, and included drumming waste soils, water, and "steam cleaning" 
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drilling equipment. The Health and Safety Plan developed for the focused 

investigations and decontamination procedures is included in Appendix K. 

A second lead section of hollow-stem auger was used to gain more flexibility 

in drilling and installing monitoring wells. This allowed a boring to be 

advanced and sampled to a specified depth, and left temporarily in the 

ground. The drill rig was then able to move to another location and drill 

and sample a second boring while analysis was conducted on samples 

collected from the first boring. Based on the analysis, the first boring 

could either be terminated and grouted, completed as a monitoring well, or 

advanced deeper if necessary, to move through the contaminant plume. 

A site was chosen approximately half way between MW-15 and MW-6A, and 

designated B-16. Drilling and sampling was conducted to a depth of 12. 5 

feet. Soil samples were submitted to the GC for analysis. During the 

drilling of B-16, test results indicated detectable levels of PCP and TCP 

in soils from B-15 . The auger was left in the ground at B-16 and the 

second lead auger section used to begin drilling B-17 to determine the 

extent of contaminated soils .to the west of B-15 . 

Our drilling and analysis limits were strained when B-17 was extended to a 

depth of 12.5 feet and samples were submitted to the GC. Analysis of solls 

from B-16 indicated detectable levels of PCP and TCP. The auger was left 

in the ground at the B-17 location while soils analysis was performed, and 

boring B-16 was extended to a depth of 21. 5 feet. Samples were collected 

for analysis. Test results of the bottom sample from B-17 (S-6 at 12.5 

feet) indicated detectable levels of PCP. B-17 was then sampled to a depth 

of 21.5 feet. This utilized all the hollow-stem auger sections available 

on site. Deeper drilling at B-16 or B-17 would require either additional 

auger be mobilized to the site, or one boring be completed and the auger 

used to extend the other boring . 

Ye elected .to grout boring B-16 without installing a well and to extend 

B-17 deeper to determine local soil stratigraphy and to assess soil quality 

at depth. B-17 was advanced and sampled to a total depth of 31. 5 feet 
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where a slightly silty to ·silty fine sand with fine sandy silt interbeds 

was encountered. Our preliminary geotechnical investigation of site soils 

completed for Daisbowa, under separate contract, indicated this material 

may be continuous in the investigation area, representing a significant 

change in soil permeability. Borings were terminated in this material to 

minimize the potential for vertical migration of contaminants. 

Soil quality data from GC analysis indicated that contaminants extended 

deeper thari the anticipated 15-foot depth in B-15, B-16, and B-17. 

Additional auger sections were mobilized to the site on June 9 to allow 

explorations to extend deeper. 

Review of the stratigraphy and soils analysis disclosed in B-17 indicated 

low levels of PCP and TCP contamination in samples collected at or near the 

30-foot-depth interval . The slightly silty fine sand unit was encountered 

at about 27 feet below ground surf ace. In order to increase drilling 

efficiency and reduce the amount of drill rig move and setup time, we 

elected to advance future borings until the slightly silty, fine sand unit 

was encountered, or to approximately 30 feet, whichever came first. The 

borings would then be grouted from bottom to ground surface. Monitoring 

wells would be located later at selected boring sites and placed in 

un-sampled borings after soil analysis was available. This would allow 

_placement of the screen adjacent to the highest detected levels of PCP. 

A location approximately 125 feet west of B-17 was chosen for the next 

exploration and designated B-18. B-18 was drilled and sampled to a depth 

of 29 feet, and grouted. Samples were submitted to the GC, and a location 

approximately 125 feet east of B-15 was selected for the next . exploration, 

designated B-19. Silty, fine sand was encountered at about 20 feet below 

ground surface and the boring was terminated at 24 feet and grouted . 

After drilling, sampling, and instailing a monitoring well north of the 

existing plana+ building (Mt.l-20), explorations resumed in the vicinity of 

MY·6A mid-morning on June 11, 1988 . Contaminant levels in soils from B-18 

and B-19 indicated low levels of PCP; 0. 05 to 0. 62 mg/kg, and < 0. 05 to 
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0.11 mg/kg (unverified data), respectively . Although PCP was present in 

both borings at detectable levels', we felt additional soils test data were 

critical inland in the vicinity of B-16, where the highest PCP 

concentration to date (34 ppm) was recorded at the 10- to 15-foot-depth 

interval. Boring B-18 and B-19 sites were selected for monitoring well 

installations based on these data, providing a total of three wells along 

the shoreline fpr groundwater quality monitoring purposes. Project time 

contraints at this point allowed for the drilling of these two wells plus a 

possible two additional borings . 

The locations of borings B-21 and B- 22 were chosen approximately 100 feet 

east and west of B-16, with the intent of defining contaminant levels in 

soils inland of the shore.line borings. Silty, fine sand was encountered at 

about 12 to 15 feet below ground surface in both borings. Due to 

groundwater levels at 7 to 8 feet below the surface and the silty fine sand 

unit at 15 feet precluding deeper drilling, monitoring wells were installed 

in both borings, and designated MW'-21 and MW'-22. 

Monitoring wells were drilled and installed with no soil samples collected 

adjacent to B-18 and B-19 and designated MW'-18 and MW·l9. Screen tips were 

placed at approximately 20 and 17 feet below ground, respectively. 

'W'e elected to install a well at the B·l6 location in the limited time 

remaining during the early evening of June 12, 1988. Samples S-5 and s07 

from boring B-16 indicated PCP levels of 34 and 6 .3 mg/kg, respectively, 

but sample recoveries from the split-spoon sampler were poor. MW-16A was 

drilled and installed to l5 feet below the ground surface adjacent to 

B-16. Soil samples were obtained at the 10-foot- and 15-foot-depth 

intervals to provide additional material for analysis and soils 

classification. Chemical analysis ·by GC of these two samples indicated PCP 

levels of 36 mg/kg and 3.2 mg/kg, respectively. 

Monitoring well construction diagrams are presented in Appendix C, along 

with a description of boring, sampling, and well construction methods. 
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Existing Planer Building 

Six shallow hand auger explorations as shown on Figure 4, were advanced 

west of the new planer building on June 11, 1988 . Results of chemical 

analysis for surface soil sample SS- 2 collected during the Phase I 

investigation indicated PCP levels of greater the 250,000 ug/kg along the 

western edge of .the building. This area consisted of asphalt and concrete 

paving overlain by several inches of soil. 

Hand auger explorations were placed in two rows west of the planer building 

wall to depths between 1 and 2.5 feet below the pavement. Exploration logs 

are included on Figures C-29 and C-30 in Appendix C. 

Groundwater Sampling 

Monitoring wells installed and sampled during the preliminary investigations 

were re-sampled during the focused investigation . Samples were submitted to 

the on-site GC-ECD for analys i s in order to investigate potential 

PCP- related groundwater contamination at other locations in the M&R site , 

if present . In addition, wells installed during the focused exploration 

were developed and sampled. MY-6A was sampled twice during the focused 

exploration for PCP and TCP. Yell development and sampling procedures are 

described in Appendix C. 

Surface Exploration and Soil Samplin' 

Surface soil sampling was conducted for the focused investigation in the 

vicinity of the old planer building . Preliminary investigation in the area 

consisted of two soil borings and monitoring wells, Mll-6A and MW-8 , 

installed during the preliminary investigation. Little data were available 

on the exact location of the old planer building or where any PCP drums may 

have been stored. M&R provided a front-end loader and operator to move 

logs, clear access roads , and establish drill pads . 
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Based on information provided by M&R.. several shallow cuts were made with 

the loader in the vicinity of MW-6A to try and establish the boundaries of 

the demolished planer building . Cuts were made to the approximate elevation 

of the concrete slab exposed adjacent to MW'-6A, assumed to be parts of the 

old planer building. Two cuts made east-west between MW-6A and MW-8 and one 

north-south cut was made east of MW-6A. However, it became clear that it 

would not be pos.sible to determine the old building edges without clearing 

the entire area. Some areas adjacent to the old building had been paved 

with asphalt , some with concrete, and the floor of the building also 

contained concrete and asphalt. Subsequent years of log-loading and 

storage operations_ had cracked much of the concrete slabs in the area 

making determination of edges difficult . However , a zone of brick rubble 

approximately 50 feet south of MW-6A was interpreted to be the location of 

the old boiler stack. 

Sampling of surface soils was conducted in the vicinity of MW-6A in the 

fresh cuts described above, and in the access roads and drill pads cleared 

for the drilling rig. Contouring of the surface contaminant levels would 

be used as additional information in determining the approximate PCP source 

area. Thus, eleven surface samples were collected randomly as described in 

Appendix C, and submitted for GC-ECD for analysis . The data. would also 

provide information to assess the adequacy of the Health and Safety Plan 

(Appendix K) • 

Test resu l ts indicated · that the highest PCP and TCP levels were west and 

south of MW-6A in samples SS-1 through SS-4 and ranged from 0.35 mg/kg at 

SS-2 to 0.9 mg/kg at SS-3 . Sample SS-8 in the vicinity of MW-21 showed PCP 

at 0.06 mg/kg. All other surface samples were below the detection limit 

for PCP and TCP. Sampled locations are shown on Fi gure 4 . 

Off-shore Sediment and Yater Sampling 

Off- shore sediment and water samples were collected when low levels of 

contaminants were detected in soils adjacent to the shoreline. Four 

sediment samples were obtained on June 11, 1988 during low tide. as 
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described in Appendix C. GC-ECD analysis indicated low but detectable 

levels of PCP in samples OSS-1 and OSS-2 (0 . 3 arid 0.08 mg/kg, respectively) . 

These locations were rescimpled on June 12 , to verify the initial analysis 

under sample numbers OSS-5 (OSS-1 location) and OSS-6 (OSS-2 location) . 

Four off-shore water samples were collected on June 11 at the locations 

shown on Figure _4. Sampling methods are described in Appendix C. PCP and 

TCP were below the detection limit for all four samples . 

One off ·shore sediment background sample was obtained, designated OSSBG-1, 

from off the project site to gain information about PCP and TCP levels in 

Port Angeles Harbor sediments. The sample was obtained as described in 

Appendix C, from sediments collected along the shoreline on the south side 

of Ediz Hook (Figure 15). PCP and TCP were not detected in this sample. 

On-shore Sediment Background Sampling 

One on-shore sediment background sample , designated BG-1 , was collected, as 

described in Appendix C, from the public marina and boat launch area 

(Figure 15) located just east of the M&R property. The soil sample was 

collected to provide information for the dioxin sampling program. A split 

of this sample was also submitted to the on-site GC for analysis. PCP and 

TCP levels were below the detection limit of 0.05 mg/kg. 
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APPENDIX J 

OTHER. DUE DILIGENCE 

On May 9 and 10, 1988, Lynn Bruner and Willian Abercrombie, both of Hart 

Crowser, Inc. , conducted a site visit of M&R. in Port Angeles, Washington. 

The purpose of the visit was to gain insight into the facilities waste 

handling practices. A visual reconnaissance of the site and its buildings 

was performed to identify signs of potential soil and groundwater 

contamination problems resulting from current or past practices. The 

presence of drums, above- ground tanks, spills, vegetation dis tress, or 

stained soils was noted. Field notes and photographs (Appendix B) were 

taken to document observations. 

Information was gathered from personal interviews with Jim Hendrickson, Jim 

Critchfield, and others at M&R.. 

Due to the size of the facility, the site reconnaissance findings and 

conclusions are divided into seventeen unique areas . Each area will be 

discussed individually, noting any regulatory conformance problems with 

respect to hazardous waste, water quality, or other concerns. tbe 

seventeen areas include: 

o Drum/Machinery Boneyard; 

0 

.0 

0 

0 

0 

0 

0 

0 

Sawmill; 

Machine Shop; 

Old Planer Building; 

Length Sorter; 

Log Scale Yard; 

Dry Kiln; 

Boiler Room; 

Old Alder Hill/Old Truck Maintenance Shop; 
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0 

0 

0 

0 

New Planer and Wood Treatment Area; 

Paint Spray Booth; 

Finished Lumber Shed; 

Alder Chip Yard; 

o New Truck Maintenance Shop; 

o Chip Pile/Ship Loading; 

o Historical Bulk Petroleum Storage Area; and 

o Old Fiber Board Mill. 

Bone yard 

The boneyard area is covered with heavy vegetation and small trees (Appendix 

in·. Rusted machinery, scrap metal, wood debris, and miscellaneous 55-gallon 

drums were observed at the site. Corroded, rusted, and dented drums were 

scattered around the area. Several drums labeled Permatox 180 were found 

and contained unknown liquid material. Drums marked with oil and kerosene 

labels were located on the site, some contained unknown material. It is 

likely that some of the container ·with unknown content have filled with 

rainwater. However, other drums contained materials that were obviously 

not rainwater alone based on the color of the materials. 

Sawmill 

The sawmill is located at the northwestern end of the property (Figure 3). 

A product storage area and a transformer vault are located west of the 

sawmill. A cherry picker used to lift logs onto the sawmill conveyor, 

miscellaneous 55-gallon product drums, and a transformer are located south 

of the sawmill. 

Jim Hendrickson explained that the sawmill is predominantly operated by 

electrical and compressed air power, keeping hydraulic usage to a minimwa. 

If a hydraulic line were to break, the runoff probably discharges to the 

harbor via one of the NPDES permitted discharges. 
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The lower level floor of the sawmill was wet from the cooling water for the 

saws. Several SS-gallon drums of what appeared to be lubricating oil were 

located in the area . The ponded water on the concrete floor did not show 

evidence of oil spillage. 

A product storage area containing miscellaneous 55-gallon drums is located 

at the western end of the sawmill near a paved driveway. Drums labeled 

Frosto anti-freeze, which contained methanol and miscellaneous lubricating 

oils, and mineral spirits were stored on the bare soil, pallets, asphalt, 

or on a concrete pad. A drum of the anti-freeze was lying on the soil, but 

it did not appear to have leaked. Across the driveway were 55-gallon drums 

labeled lubricating oils lying prone on a wooden tip rack. Jim Hendrickson 

explained that for easier handling purposes, employees would pour smaller 

containers of product from the drums . 

South of the sawmill , near the cherry picker, were five 55-gallon drums, 

wood debris , and oily rags scattered around the area. The drums appeared 

to contain lubricating oils and the surrounding soil was stained with an 

oil-like material. 

Machine Shop 

The machine shop is located just north of the sawmill . The shop appeared 

to be relatively inactive which was supported by Jim Hendrickson who stated 

that they do some welding in the shop but that most machinery work 

including electric motor repair is done off-site. The shop contained small 

amounts of paint, aerosol lubricating oils, a drill press, welding 

equipment, HandiKleen parts washer, several drums of unknown liquid 

material, and a parts room. 

Ji.a Hendrickson did not know if the HandiKleen parts washer was still 

utilized or how the waste was disposed. However, the parts washer did not 

appear to have been used for some time due to evidence of dust, sawdust, 

and other debris in the parts cleaning tray. 
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When asked about the paints, Jim Hendrickson stated that they were used 

mainly to mark machinery and that "some of the paints had probably been 

there for ten years" . He also stated that any major paint projects were 

contracted out. 

A 55-gallon drum , with unknown contents , labeled Permatox 180 was observed 

in the machine shop. Jim Hendrickson stated that he doubted that the drum 

contained Permatox because they have not used it for at least 3 years . A 

20- gallon drum labeled SPR-50 liquid steam cleaner was found in the ma.chine 

shop. The label stated the material is non-flammable, biodegradable, and 

contained liquid potassium hydroxide. 

Old Planer Building 

The area is presently used as a log sort yard and access to the site was 

very limited due to heavy machinery activity during tht! site tour. No 

standing structures were observed, but a concrete slab was located during 

dri lling activities at boring B-6 which was later completed as a well, 

MW-6A. 

Length Sorter 

The length sorter, located south of the sawmill , is no longer in us e. It 

was used in the past to automatically sort lumber by length. A st.ructure 

with various equipment remains at the site. Jim Hendrickson explained that 

an electric compressor had been located inside the building. We did not 

observe evidence of potential environmental concern while touring the 

length sorter. 

Log Scale Yard 

An underground storage tank is located at the log scale house (Figure J) . 

Further information concerning the UST is located in section 2.4.2. 
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The Yashington State Department of Ecology (Ecology) was contacted to 

determine if M&R had notified for the two underground storage tanks known 

to be located on site. According to Jean Yitt of Ecology, M&R submitted 

notification in April 1986 for two underground storage tanks. Both tanks 

are reported on the notification form to be between 1,000 and 5,000 gallons 

in size. One tank is listed as being 20 to 30 years old and contained 

leaded gasoline, as reported in 1986 . The other tank is listed as being 3 

to 5 years old and contained diesel at the time of notification. Both 

tanks are single wall, carbon steel with galvanized steel piping . The 

tanks and piping lack cathodic protection and are unlined . Daily inventory 

is taken as a means of detecting leakage. 

We understand that the tank near the scale house if a 5,000-gallon diesel 

tank. 

Dry Kiln 

A trap water catch basin is located on the south side of the kiln. Two 

sections of corrugated piping are situated over a grated ·basin. Various 

debris was scattered around the basin. When asked where the catch basin 

flows to, Jim Hendrickson stated it probably flows to the sewer. Ye assume 

that this means the trap water flows to the harbor via one of the four 

NPDES permitted discharges , 

An underground storage tank is located south of the kiln. 

reportedly contains unleaded gasoline and holds 1,000 gallons. 

Boiler Room 

This tank 

The boiler room is north of the dry · kiln. According to information from 

M&R employees, water softeners and descalers were mixed in the boiler to be 

used tor the kiln process. The pH of the raw chemical additives range from 

9 . 6 to 12.4 as verified in their chemical data sheets. 
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The boiler is hog fuel fed with shavings from the planer according to H&R 

employees. The boiler plant operator could not recall having used NP-1. 

PCP treated shavings, treatment system sludges or residue in the boiler. 

The boiler operator stated that boiler blowdown is discharged to the harbor 

through one of the NPDES permitted discharges. Boiler soot was being 

temporarily collected in two bunkers located northeast of the boiler room. 

The employees thought the soot was disposed of at the local dump or at 

H&R.' s landfill. The soot bunker is three-sided, concrete walled, with 

open tops on a concrete pad. We observed miscellaneous paper debris thrown 

in the bunker, along with the soot. We did not sample the soot. 

Old Alder Mill/Old Truck Maintenance Shop 

The area is the previous location of Nelson Hardware and M&R.'s truck 

maintenance shop (Figure 3) . The site is situated northwest of the boiler 

building. It was noted during the site tour that the area was scattered 

with wood debris, broken concrete, sawdust piles, and assumed waste oil 

drums. A transformer was also located in the vicinity of the drums . 

The western portion of the area contained approximately . twenty drums of 

what appeared to be waste oils. Some of the drums were labeled hydraulic 

or lubricating oils. The drums were individually stacked on soil. In a 

later conversation with Dick Stroble, we were informed that up to a year 

ago, M&R. had used this · area as a truck maintenance shop. which included a 

pressure wash area (see SURFACE STAIB section). 

Across the road to the south were four spent batteries lying in a sawdust 

pile. Some of the battery caps were off, but no visible signs of leakage 

were noted. 

New Planer and Wood Treatment Area 

The new planer building is located east of the boiler/dry kiln (Figure 3) . 

At the west end of the building is the NP-1/Millbrite 50 treatment area. 
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The treatment system consists of an enclosed spray booth which receives 

individual pieces of lumber immediately after each board leaves the 

planer. OVerspray is collected in a holding tank and is recirculated 

through the treatment process. 

A brown puddle was observed on the concrete floor under the treatment 

area. Ye observed the puddle of what appeared to be NP-1 and Millbrite 50 

being pumped from the concrete floor and recycled back into the product 

holding tank. Two above-ground tanks were observed under the spray room 

area. As stated by the employees, approximately five gallons of sludge 

from the treatment area are generated per month. The sludges are then sent 

to the boiler to be burned as hog fuel . 

Areas of potential concern noted during the tour of the new planer building 

are : 

o Three 55-gallon drums of NP-1 raw product were placed outdoors on a 

sloped concrete pad without containment, in the event of a leak. The 

three drums were marked with corrosive labels. One dr1.1Dl appeared empty 

and the other two appeared to contain product. The NP-1 label states 

the contents of the drums as 65 percent didecyldimethyl SDl!lonium 

chloride, 8 percent 3-iodo, 2-propynyl butyl carbamate, and 28 percent 

inert ingredients . 

0 

0 

Empty Millbrite containers were stacked outdoors by the NP-1 storage 

area, subject to rainfall and without contaitmlent for runoff . 

Two above-ground tanks reportedly containing diesel fuel were observed 

adjacent to the west end of the planer building. The tank volumes are 

estimated to be 8,000 gallons and l,000 gallons (Figure 3). The 

surrounding soil and vegetation showed evidence of minor staining with 

an oil·like material. 
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The finished lumber grading area is located at the east end of the new 

planer. The NP-1 and/or Millbrite treated wood being graded in this area 

appeared to be dry. No visible signs of treatment residue were observed. 

Paint Spray Booth 

The paint spray booth is a three-sided building surrounded by asphalt. The 

ends of the planed lumber are painted on a metal grate suspended over an 

asphalt floor that appeared to be continuous under the spray booth area. 

The M&R logo is then painted on the strapped bundle of lumber. 

The area was heavily coated with the paint overspray during the site tour. 

Several 55-gallon drums of paint were stored on a pad in the area. 

According to an M&R employee at the paint booth, the dried paint residue is 

occasionally shoveled out and disposed of in a dumpster. 

Finished Lumber Shed 

After painting and strapping, the finished product is stacked in an 

open-sided puilding underlain by asphalt while awaiting shipment to the 

customer. The area appeared to be free of debris and no visible stains 

were observed on the surrounding asphalt. 

Alder Chip Yard 

.Jim Hendrickson explained this area was the location of the former Fiber 

Board Mill. Presently, the_ site is covered with asphalt, chip piles, and 

an alder chipping operation. Concrete foundations reported to be remnants 

of the pulp mill that was located on site are visible to the north of the 

alder chipper. The area adjacent to and under the alder chipper appeared 

to be covered with asphalt. 

See Old Fiber Board Mill section on Page J-11. 
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New Truck Maintenance Shop 

According to M&R personnel the truck maintenance building has been used for 

storage until about a year ago when M&R started using it for performing 

maintenance on trucks and equipment. 

To the west of the building is a dirt and concrete parking lot and a 

boneyard containing various machinery, scrap. metal, 5-gallon pails, wood 

debris, 55-gallon drums, batteries, tires, and dry wall debris. Several 

drums contained an unknown material, some of which appeared to have leaked 

onto the soil. Several drwns contained what appeared to be waste paint 

material. 

The truck maintenance shop contained three above-ground oil product tanks 

with approximately 500-gallon capacities each. SS-gallon drums labeled 

lube oils and various containers of oils and lubricants were observed in 

the shop. A S-gallon bucket labeled Novasol 300 solvent degreaser was 

noted along with an AstroPneumatic parts washer. Jim Hendrickson did not 

know how the degreasers were used or the disposal practices for spent 

solvent or accumulated sludges from the parts washer. 

Fifteen was·t~ oil drums, two above-ground tanks, tires, and metal debris 

were observed in an area north of the truck shop. One tank, estimated 

S ,000-gallon · capacity, was dented, stained with an oil-like material, and 

appeared empty. Jim Hendrickson stated the tank was no longer used to 

store waste oil, but instead M&R used the SS-gallon drums for recycling the 

waste oil. The sec.ond tank (approximately 500 gallons) would eventually be 

used for waste oil instead of the drums . 

We walked the waterfront portion of the property to in an attempt to 

observe discharge areas from M&R and to identify potential areas of 

environmental concern, if present . 

A corrugated pipe was observed coming out of a wooden bulkhead northwest of 

the sawmill, but no flow was observed. North of the log sort yard and dry 
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kiln an apparent discharge line into the harbor was observed based on the 

amount of steam rising off the water where it entered the bay. Due to the 

heavy machinery traffic, we were unable to gain access to the area. This 

discharge is thought to contain boiler blowdown and trap water based on its 

proximity to the dry kiln and boiler house. 

A strip of property reportedly leased by Port Angeles Shake from the Port 

of Port Angeles is located west of the new planer building. The property 

was beyond our scope of work, but we observed the adjacent property for 

signs of visual contamination . There was an area on the property that 

contained a large amount of drums, which could present a potential source 

of concern. 

SAMPLE EVAWATlON 

Historic Bulk Petroleum Area 

Based on our historical review and conversations with M&R employees it 

appears that the old above-ground fuel storage tanks, estimated at 

1,000 , 000 and 270,000-gallon capacity, were located north of the new planer 

building. Employees stated that the associated underground piping may 

still exist and possibly may contain small amounts of product. The 

rationale behind this statement is not known. A tour of the area where the 

tanks are thought to have been . located revealed nothing unusual. No 

visible tank structures exist and the area is now used for log storage. 

Afte r identification of an area that had been the location of several 

above-ground bulk petroleum storage tanks, during our historic research of 

the site, ~-4A was installed to investigate potential concerns. Our Phase 

II work involved installation of an additional groundwater monitoring well, 

Mil-11, located as indicated on Figure 4 . This well is in a presumed 

downgradient position of identified surface stain sources of contamination. 

Five soil samples from each well boring, obtained during drilling of these 

wells, were composited into a single sample for each location and analyzed 
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for benzene, toluene, ehtylbenzene, and xylenes (BTEX) and other selected 

volatile organic compounds using GC/FID technique. Groundwater samples 

from the two monitoring wells were analyzed for . BTEX, solvent extractable 

compounds and total organic halogens (as chlorine) . 

A GC/FID screen of the composite soil samples detected 10,000 ug/kg in 

Mll-11. No volatile organic compounds were detected in groundwater samples 

from MV-11 . 

The concentration of solvent extractable organic compounds detected in the 

composite soil sample is typical of industrial property around Puget Sound 

and would be considered relatively low for an historic area of petroleum 

storage. 

Old Fiber Board Mill 

After identification of an area that had been the location of an old Fiber 

Board Mill , during our historic research of the site, Mll- 14 was installed 

to investigate potential concerns, as indicated on Figure 4 . Our concerns 

centered around compounds associated with the pulping process (sulfites, 

bleaches, and acids). Our analysis was a screen that took into account 

historic and current concerns. 

Five soil samples from. this well boring, obtained during drilling was 

composited into a single sample and analyzed for benzene, toluene, 

ethylbenzene, and xylenes (BTEX) and other selected volatile organic 

compounds using GC/FID technique . A groundwater sample from the monitoring 

well was analyzed for BTEX, solvent extractable compounds and total organic 

halogens (as chlorine) . 

The only 

chloride. 

volatile compound 

MY-14 detected 5 

detected 

ug/kg. 

in soil 

Methylene 

samples was 

chloride is 

methylene 

a common 

laboratory solvent. Contamination from laboratory procedures is possible 

but two method blanks run at the same time as the soils did not detect any 

contamination from this source. A GC/FID screen of the composited soil 
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samples detected 46,000 ug/kg in MW'-14. Yater soluble sulfite was detected 

at 30 mg/kg in soil from MW'-14. 

No volatile organic compounds were detected in groundwater sampled from 

MW-14. Solvent extractable compounds were measured at 240 ug/L in MW-14. 

Total organic halogens, measured as chlorine, were detected in groundwater 

from MY-14 at .03 mg/L. Sulfites were not detected in water from MW-14. 

At this time, we have no basis on which to interpret the concentration of 

water soluble sulfite present in the composite soil sample tested. 

Likewise, the concentration of total organic halogens present in the 

groundwater at MY-14 could be more or less important depending on the 

specific compound or compounds present. The concentrations of solvent 

extractable organic compounds detected are typical of industrial property 

around Puget Sound. 

RECOMMENDATIONS 

The following represents recommendations based on the due diligence 

reconnaissance: 

o If operations are to continue, all product drums on-site should be 

individually stacked on wooden pallets and stored under cover on an 

impermeable base so that the integrity of the container is not damaged 

from corrosion and rust. Spigot pumps should be placed on in-service 

product drums for easier transfer of product to smaller containers. 

These small containers should have a closed lid during product 

transportation to eliminate any further spillage. These housekeeping 

measures are recommended to reduce the potential for product spills to 

the environment. 

0 The old drums found at various locations throughout the property, and 

in particular those in the drum/machinery boneyard should be 

individually stacked on pallets, covered with plastic tarps, and 

weighed with drum lids for protection from the elements. Corroded and 
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leaking drums should be placed in drum overpacks an~ stacked on 

pallets. The contents of the drums should be identified through a 

sampling and analysis program and/or in consultation with M&R employees 

that may have knowledge of drum contents. The drums, including empty 

drums, should be properly disposed of based on their contents. 

o Material Safety Data Sheets (MSDS) should be obtained for all of the 

products used by M&R. Copies were not available for review during our 

site visit, therefore it was unknown if the products could be hazardous 

or incompatible based upon available information. 

o The drums of known waste oils should be disposed of through a waste 

recycler. If the contents of the drums are unknown, a sampling and 

analysis program should be implemented to verify their contents. 

Visually stained soils should be properly disposed of according to 

Clallam County Health Department requirements. 

o Burning of suspected hazardous substances, such as NP-1 or solvent 

sludges, should be discontinued until the regulatory implications have 

been fully evaluated. 

o Degreasing part cleaners were located in the machine shop and the truck 

shop. If the use of these parts cleaners will continue any waste 

sludges or solvents should be evaluated against the state and federal 

hazardous waste regulations. The parts cleaners may contain regulated 

solvents requiring proper designation and disposal. At a minimum, M&R. 

may be considered a small quantity hazardous waste generator and could 

be regulated under State regulations. 

l'OUJ>ll-UP ACTIONS 

According to M&R all drums, batteries, and waste oils have been removed 

from the site. M&R does not plan to continue operations at the facility. 
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Emergency Notification Information 

On-site Off-site 

AMBULANCE 9-911 911 

Port Angeles Fire Department 911 

HOSPITAL 

Olympic Memorial Hospital 

Washington & Caroline St . , Port Angeles 457-8513 

FOR ALL EMERGENCIES, NOTIFY: 

Hart Crowser Corporate Health and Safety Manager 

David Chawes l - 324- 9530 

Hart Crowser Project Manager 

Will Abercrombie 1-324.-9530 

Field Health and Safety Manager 

Howard Small 1-324-9530 

H&S - i 
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HEAi.Di AND SAFETY :PLAN 

CONSENT FORM 

FOR. 

KERRIU. AND RING 

SITE INVESTIGATION 

I have read the Health and Safety Plan pertaining to work to be performed 

by Hart Crowser , Inc. at the Merrill and Ring Site. I understand the 

contents of this Health and Safety Plan and agree to abide by its 

provisions . Any questions I had regarding the plan have been 

satisfactorily answered. 

Name (print) Signature 

H&S - ii 
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1.0 INTRODUCTION 

This Health and Safety Plan (H&SP) provides guidance to Hart Crowser, Inc. 
personnel conducting work at the Merrill and Ring Site in Port Angeles, 
llashington. This plan discusses potential chemi cal and physical hazards 
anticipated on site and details control measures to assure individual 
safety. All Hart Crowser staff expected to work on this site will read 
this H&SP and will sign the consent form prior to site entry . 

2.0 SITE DESCRIPTION 

2.1 froposed .Work Activities 

The purpose of this study is to asse$s site contaminant concentration and 
distribution. Planned site activities include drilling borings for soil 
samples and completion of groundwater monitoring wells. York will be 
conducted in June 1988. 

Soil Sampling and Analysis: We will drill test borings with a hollow-stem 
auger drilling rig. 

Yell Installation: Hart Crowser will install monitoring wells on site. 

Groundwater Sampling and Analyses: Upon well completion and development, 
we will collect groundwater samples for chemical analysis. 

2.2 Site Characterization 

Current Status of Wastes 

Soil: Prior investigations conducted at the site have indicated 
soil concentrations of pentachlorophenol and tetrachlorophenol. 
soil concentrations of pentachlorophenol in the first 15 feet of 
on the order of 270 ppm . 

elevated 
Maximum 

soil are 

Groundwater: Groundwater samples i ndicate that pentachlorophenol 
concentrations range from 6 to 8 ppm. 

Legal Status 

This is a voluntary inve.stigation. 

3.0 HAZARD EVAllJATION 

3.1 Toxicity of Contaminants of Concern 

Pentachlorophenol (PCP or "Penta") 

In very high concentrati ons, pentachlorophenol can induce short-term toxic 
effects ·on humans , such as irritation of the eyes and upper respiratory 
tract ~ as well as an acne-like skin rash called chloracne. Other symptoms 
of exposure include weakness, loss of appetite, nausea, vomiting, shortness 
of breath, chest pain, excessive sweating, headache and dizziness. PCP is 
suspected to be teratogenic, meaning it is toxic to developing fetuses. 

H&S-1 
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Animal studies of this effect have demonstrated lower birth weights, birth 
defects, and decreased survival for newborn animals. Current evidence does 
not indicate that PCP is carcinogenic. However, some forms of PCP contain 
highly toxic dibenzo-p-dioxins and dibenzo-p-furans, which ·are suspect 
human carcinogens. Pregnant women, children, and individuals with liver or 
kidney disease should make the greatest efforts to minimize exposure to 
pentachlorophenol . 

Tetrachlorophenol 

Little information is available on this compound, except that it may cause 
birth defects in rats whose mothers were exposed to the substance . 

Evaluation of Exposure Routes 

Inhalation: Airborne dust containing pentachlorophenol may be created 
during drilling and sampling activities. Pentachlorophenol itself is not a 
very volatile substance, and therefore the principal route of entry would 
be inhalation of dust. 

Skin Contact: If airborne dust is generated, it may settle on nearby 
workers. Also, handling of the excavated soils which contain high 
concentrations of pentachlorophenol could lead to direct skin absorbtion of 
the material. Protective clothing and washing will prevent skin contact 
with the material . 

Ingestion: This route is unlikely, as no eating or other hand-to-mouth 
contact will be permitted in the exclusion zones. Also . decontamination 
procedures established in this plan will ensure that virtually no 
contaminants are ingested inadvertently. 

Evaluation of Hazard Potential 

In a worst case situation. if dust from locations where pentachlorophenol 
concentrations equal 270

3 
mg/kg became airborne, an atmospheric 

concentratiOn of 1, 851 mg/m airborne du~t would be necessary to achieve 
the TLV for . pentachlorophenol (0. 5 mg/m ) . Even U)lder extremely dusty 
conditions, airborne dust levels rarely exceed 30 mg/m • so therefore there 
is little likelihood of exceeding the TLV solely by inhalation of 
contaminated dust. There is a contribution to exposure, however, from the 
skin absorption route of entry, so inhalation of dusts should be maintained 
as low as possible . 

3.2 Pbysical Hazard Evaluation 

The plant presents a number of routine hazards, including vehicular 
traffic, powered industrial trucks, · overhead and underground utilities, 
noise, tripping and puncture hazards fram scrap materials. In order to 
minimize these hazards, site workers must obey all plant safety rules, keep 
a high degree of vigilance while moving about the site, and only drill or 
dig in previously designated locations. 

H&S-2 
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Heat Stress 

Use of impermeable clothing reduces the cooling ability of the body due to 
evaporation reduction. This may lead to heat stress. In order to minimize 
the effects of heat stress, we will maintain appropriate work-rest cycles 
and drink water or electrolyte-rich fluids (Gatorade or equivalent). 

4.0 PROTECTION HEASlJRES 

4.1 Site Vork Zones 

Exclusion Zones 

Only persons authorized by the Field Health and Safety Manager will 
each zone while work is being conducted there. Ye will use barrier 
and warning signs as necessary to establish the zone boundaries. 
suppression measures may be necessary in the Exclusion Zone. 

Contamination Reduction Zone (CRZ) 

enter 
tape, 
Dust 

Ye will establish a contamination reduction zone just outside each 
exclusion zone in order minimize the spread of contamination. In the CRZ, 
we will decontaminate equipment and personnel. Care will be taken to 
prevent the spread of contamination from this area. 

Support Zone 

Outside of the contamination reduction areas, the support zone will be used 
to stage clean equipment, don protective clothing, take rest breaks, etc. 

4.2 Protection Levels for Specific Activities 

Level C Ac ti vi ties: General site drilling and soil sampling, where 
inhalation of dust, or skin contact with contaminated material is possible: 
Year air-purifying respirators, full-face, equipped with GMC-H combination 
cartridges (High Efficiency Particulate Air (HEPA) filters/ organic vapor). 
Polyethylene-coated tyvek coveralls, safety glasses, hardhat, disposable 
latex or PVC inner gloves, nitr~le outer gloves, and chemically-resistant 
safety boots. 

Level D Activities: Yell Development, Purging, or Sampling: Year 
polyethylene-coated tyvek coveralls, safety glasses, hardhat, disposable 
latex or PVC inner gloves, nitrile outer gloves, and chemically-resistant 
safety boots, with the addition of faceshields or goggles during activities 
involving high potential for liquid splashes to the eyes or face. 

Exclusion zone activities with little possibility of inhalation of dust or 
skin contact with contaminated material: Year tyvek coveralls, safety 
glasses, hardhat, disposable latex or PVC inner gloves, nitrile outer 
gloves, and chemically-resistant safety boots. 

The Site Health and Safety Manager may make additional decisions about the 
appropriate level of protection. He/she will communicate this information 

H&S-3 
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to workers in the Daily Safety Briefing or whenever necessary during the 
work day. 

4.3 Vork Lilllitations 

Minimization of Contamination 

Minimize personnel and equipment used in the contaminated area. Send only 
the required amounts of soil or water to laboratories for analysis. Do not 
kneel on contaminated ground , stir up unnecessary dust, or perform any 
practice that increases the probability of hand-to-mouth transfer of 
contaminated materials (eating. drinking. chewing gum, smoking or chewing 
tobacco). Use water sprayers to reduce dust generation . Use plastic drop 
cloths and equipment covers to protect non-disposable equipment. 

Safety Equipment 

Sampling teams must have a portable first aid kit, eyewash, and fire 
extinguisher nearby at all times . 

Overhead Power Lines 

A minimum distance of 20 f ee t will be maintained between overhead electric 
power lines and equipment such as drill rigs . 

Smoking 

Hart Crowser employees will not smoke on site. as a precaution against 
hazardous material ingestion and fire. 

4.4 DocU11entation 

To assure H&SP implementation, Hart Crowser staff expected to work on this 
site will sign the Health and Safety Plan Consent Form, which will be kept 
on site during work activities . They will also sign a Field Health and 
Safety Report. daily to indicate participati on in a Daily Safety Briefing. 
The entire Field Health and Safety Report will be completed daily by the 
Field Health and Safety Manager. This individual will route this form to 
the Project Files. 

S.O DECONTAMINATION 

5.1 Equipment Decontamination 

All non-disposable equipment will be decontaminated upon leaving the 
exclusion zones. Prior to demobilization, all heavy equipment should be 
thoroughly decontaminated before leaving the contamination reduction zone. 
This should occur in a location suitable for capturing runoff. Soil and 
water sampling instruments should be cleaned in portable buckets. 

5.2 Personnel Decontamination 

All personnel with known or suspected contamination will perform a 
mini-decontamination between sampling locations, and to change respirator 

H&S-4 
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cartridges (if worn). They will decontaminate fully before going to eating 
lunch or leaving the site. 

Mini-decon consists of the following steps; 

a. TSP wash and clean water rinse of boots and outer gloves. 

b. Inspection of protective outer suit, if worn, for severe contamination, 
rips or tears. 

c. If suit appears contaminated or damaged, full decontamination as 
outlined below will be performed. 

d. Remove outer gloves. Discard if damaged or heavily contaminated. 

e. Remove respirator (if worn) and deposit cartridges in labeled drUlll. 
Refresh inside of respirator with pre-moistened towelettes. 

f. Replace respirator cartridges and outer gloves, and return to the 
exclusion zone. 

Full decontamination consists of the following steps ; 

a. TSP wash and clean water rinse of boots and outer gloves . 

b. Remove outer gloves and protective suit and deposit in labeled drum. 
c. Remove respirator cartridges and discard in drum. 

d. Remove respirator, clean off in specially designated respirator 
wash/rinse bucket. 

e. Remove inner gloves and discard into drum. 

f. Remove safety boots and put on street shoes. 

g. Vash hands and face . 

h. Shower as . soon after work shift as possible. 

5.3 Disposal of Contaminated Materials 

Pump all decon solutions and 
stored in a designated site 
state Dangerous Vasta rules. 
will be labeled and closed. 
sheeting. 

6.0 EMEllGENCY PROCEDURES 

rinse water into labeled drums, which will be 
location pending testing and disposition per 

Drums filled with used protective clothing 
Store drums under securely fastened plastic 

Site personnel must be able to respond effectively to any emergencies that 
might develop. The following information will be readily available at the 
site in a location known to all workers: 

H&S-5 
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6.1 Emergency Telephone Numbers 

Emergency phone numbers are on page H&S - i. 

6·. 2 Immediate Response 

In the event of a site emergency, cease 
Offer whatever assistance is required. 
assistance will decontaminate per normal 
area, pending re-start of work. 

6.3 Emergency Decontamination 

all work at the site immediately. 
Those not needed for iD1D1ediate 

procedures and leave the immediate 

In the event that a seriously injured person is also contaminated, the 
other site workers will wrap the injured individual in impervious materials 
(e.g., plastic sheeting) to prevenc contamination of the vehicle 
transporting to the hospital. Less severely injured individuals will have 
their protective clothing decontaminated and carefully cut off before 
transport to the hospital. 

6.4 Route to Nearest Hospital 

Olympic Memorial Hospital, Washington and Caroline St. , Port Angeles, 
457-8513. 

6.5 Follow-up and Evaluation 

The Field Health and Safety Manager will notify the Hart Crowser Project 
Manager and the Corporate Health and Safety Manager as soon as possible 
after an emergency situation has been stabilized. The Project Manager will 
notify the appropriate agencies and client contacts. If an individual is 
injured, the Field Health and Safety Ma1'8ger will file an Accident Report 
with the Corporate Health and Safety Manager within 24 hours. 

H&S-6 
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Delivering smarter solutions 

October 25, 2002 

Washington State Department of Transportation 

c/o Mr. Tony Allen, P.E. 
Material Laboratory 

P.O. Box 47365 

Olympia, Washington 98504 

Re: Environmental Investigation Results 

Port of Port Angeles Graving Yard 
Agreement No. Y-7672, Task 4 

7794 

Dear Mr. Allen: 

RECEIVED 

NOV 4 2002 

OLYMPIC REGION 

This letter report presents the preliminary results of our environmental investigation at the 

subject property located in Port Angeles, Washington {Figure 1 ). The project work scope 

was completed in general accordance with our proposal (03-5-1100-033 ), dated August 28, 

2002, and your scope of work and assumptions presented in a request for proposal dated 

August 22, 2002. Soil boring locations are shown on Figure 2. Field methods and boring 

logs are presented in Appendix A, and laboratory reports are included in Appendix B. 

The purpose of the investigation was to evaluate the potential impacts from the past use of 

the subject property as a wood processing facility. The boring locations were selected by 

Washington State Department of Transportation (WSDOT). The five borings were 

converted to permanent groundwater monitoring wells. 

PROJECT BACKGROUND 

The subject property is located near the north shoreline of Port of Port Angeles property in 

Port Angeles, Washington. The subject property is a portion of a former wood processing 

facility. Previous investigations conducted on the entire former wood processing facility 

property indicated soils and groundwater at the site had been impacted by 

pentachlorophenol and tetrachlorophenol. Petroleum hydrocarbons and other metals in the 

soil and/or groundwater are also other potential concerns. 

1910 Fairview Avenue East 
Seattle, Washington 98102-3699 
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· WSDOT is considering this site as a possible graving yard for the construction of concrete 

pontoons used for the SR 520 bridge on Lake Washington. Therefore, WSDOT has 

requested the environmental investigation to evaluate the subject property and the potential 

impacts that might affect the construction of the graving yard. 

SUBSURFACE CONDITIONS 

We based this environmental assessment of site soils from five borings (HC-NE-PA, 

HC-SE-PA, HC-C-PA, HC-NW;PA, and HC-SW-PA) advanced by Hart Crowser. The borings 

were drilled to a maximum depth of 51.5 feet below the ground surface. Five groundwater 

monitoring wells were also installed to a depth of 25 feet at these same locations. Soil 

samples were collected for screening and selected analysis from each of these borings. One 

groundwater sample was collected from each of the wells and submitted for chemical 

analysis. 

Geologic Conditions 

Based on our understanding of the .site from current and previous explorations, the site is 

situated on filled ground. A 150- to 200-foot-high bluff, located just south of the property, 

forms the boundary of the uplands to the south. The site area was part of the intertidal zone 

prior to being filled. In general, the site stratigraphy from the current ground surface 

downward includes recent fills consisting of probable dredged silts, sands, and gravel as well 

as localized area of wood chips overlying natural beach deposits consisting of interbedded 

silts, sands, and gravel overlying glacially overridden and consolidated sediments. Our 

current explorations, as shown on the boring logs in Appendix A, apparently were not deep 

enough to reach these consolidated sediments. Materials encountered in our explorations 

were near-surface fill material including wood debris over intertidal and beach deposits of 

sand and gravel with interbed of cleaner sand as well as silt layers. These intertidal and 

beach deposits generally contain shell fragments but are difficult to distinguish from the 

overlying dredged fill, which may also contain shell fragments. 

The bluff and the soils underlying the original beach deposits consist of an interlayered and 

very dense sequence of glacially derived sediments ranging from relatively permeable sands 

and gravels to silts of very low permeability. 

Much of the fill was placed over the original beach deposits prior to the 1920s. Much of 

the fill is reported to be dredge material, and at the site, consists of sandy gravel and gravelly 

sand. Based upon the explorations at the site, the upper portions of the fill (generally above 
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5 feet in depth) consist of a loose to medium dense mixture of sand with silt and gravel, and 

containing varying amounts of bark and wood debris, coarse gravel, and angular riprap used 

as ballast on the dirt log haul roads. 

Hydrogeo/ogic Conditions 

Regional maps indicate that the fresh groundwater system is largely contained within 

confined and semi-confined aquifers distributed within the glacial sediments forming the 

bluffs and underlying the fill and beach deposits beneath the site. Regionally, flow of the 

upland groundwater system is north toward the harbor. 

The groundwater flow system at the site has two major components, fresh water flowing 

from within the glacial sediments, and tidal waters from the harbor. Within the shallow flow 

system, these waters mix beneath the property. 

The shallow groundwater system was encountered in borings on the site at depths of from 

between 5 and 9 feet. The direction of flow within the shallow system is likely to be 

relatively complex, with flow reversals, depending upon the tidal conditions and other 

factors such as existing drain lines or other buried features that can act as conduits. 

FIELD ACTIVITIES 

From September 9 to 12, 200i five hollow-stem auger borings (HC-NE-PA, HC-SE-PA, 

HC-C-PA, HC-NW-PA, and HC-SW-PA) were advanced on the subject property. Soil 

samples were collected and screened primarily at 5.0-foot-depth intervals to a depth of 51.5 

feet. Approximately two soil samples from each boring were selected for chemical analysis 

except for HC-SE-PA. Five soil samples were selected from this boring for chemical analysis 

based on visual observations and screening. 

Approximate boring locations are shown on Figure 2. Groundwater was generally 

encountered at approximately 9.0 feet at the time of drilling. 

Field Screening 

Soil samples were field screened using a portable photo-ionization detector (PID). Only soil 

samples from HC-SE-PA exhibited detectable organic vapors as indicated by the PID 

readings as displayed on the boring logs in Appendix A. These readings were detected in 

several soil samples between 2.5 and 10 feet below grade with vapors declining below 10 
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feet. The field observations indicated a petroleum odor in three of these samples and wood 
pieces were noted at the 7.5- to 10-foot sample. No other petroleum or volatile odors were 
noted in the other borings. Other odors noted during drilling and sampling were hydrogen 
sulfide and "burnt" odors. 

Laboratory Analysis 

Based on field observations and sampling depths, thirteen soil samples and five groundwater 
sample were selected for chemical analysis. Select samples were submitted to the 
Environmental Services Network (ESN) Northwest laboratory (Redmond, Washington), for 
the following tests as appropriate: 

• Diesel- and oil-range hydrocarbons by Ecology Method N\IVTPH-D extended; 

11 RCRA (As, Cd, Cr, Ag, Pb, Hg, Ba, Se}; and 

11 Semivolatile Organic Compounds by EPA Method 8270. 

Analytical Results 

The chemical results for the samples analyzed did not indicate any significant contamination 
in the soil on the subject property (Table 1 ). A concentration of 3 7 mg/kg of petroleum 
hydrocarbons in the diesel-range, was detected in the soil sample (S-2) from HC-SE-PA at a 
depth of 5 to 7.5 feet. The S-1 sample (0 to 1.0 foot), above S-2, and the S-3 sample (7.5 to 
9.0 feet), below 5-2, had no detectable concentrations of petroleum hydrocarbons or 
semivolatiles organic compounds. Therefore, the sample with detected concentration of 
petroleum hydrocarbons appears to represent a limited depth range of petroleum-impacted 
soils. The groundwater sample collected at this location as well as the other four locations 
did not have any detectable concentrations of petroleum hydrocarbons. 

In addition, the other soil and groundwater samples had non-detectable concentrations for 
petroleum hydrocarbons (NWTPH-0 extended) and semivolatile organic compounds (8270) 
and most of the metals. Low concentrations of chromium were detected in the soil samples 
collected and analyzed. The soil samples contained non-detectable concentrations of lead 
except for HC-SE-PA (S· 1 ). This soil sample had a concentration of 55 mg/kg. The detected 
concentrations of the metals were below the MTCA Method A unrestricted cleanup levels. 

POPA 086986 
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Based on the chemical results, there does not appear to be widespread soil or groundwater 
contamination on the subject property. However, based on our field observations during 
drilling, knowledge of the past use of the property, and noted fill material in the upper. soils, 
there is still a possibility of hot spot contamination on the subject property. 

Recommendations 

A construction contingency plan should be developed and used during future excavations at 
the property. The contingency plan would layout common-sense criteria for recognizing 
USTs, suspect soils, or wood debris based on appearance, odor, etc., and would identify 
chain of command links for notification during construction. 

Further groundwater investigation may be required prior to devel?ping dewatering plans, if 
needed, for the site. 

LIMITATIONS 

Work for this project was performed, and this letter report prepared, in accordance with 
generally accepted professional practices for the nature and conditions of the work 
completed in the same o·r similar localities, at the time the work was performed. It is 
intended for the exclusive use of Washington State Department of Transportation, for 
specific application to the subject property. This report is not meant to represent a legal 
opinion. No other warranty, express or implied, is made. 

All MTCA cleanup levels included in this report are provided for comparison purposes only 
and are based on our understanding of cleanup levels required by Ecology for similar 
projects. They do· not represent MTCA interpretations. By using them for comparison 
purposes, we are not implying that remedial actions at this site are required under MTCA. 
Specific MTCA interpretations may involve separate calculations and determinations upon 
which a range of cleanup standards may be established by Ecology. 

POPA 086987 
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Any questions regarding our work and this letter report, the presentation of the information 
and the interpretation of the data are welcome and should be referred to the undersigned. 

We trust that this report meets your needs. 

Sincerely, 

HART CROWSER, INC. 

~AW~ j3 
JULIE K. W. WUKELIC BARRY S. CHEN, P.E. 
Principal Principal 
jkw@hartcrowser.com bsc@hartcrowser.com 

.Attachments: 
Table 1 -Analytical Results for Soil Samples 
Table 2 • Analytical Results for Groundwater Sample 
Figure 1 - Vicinity Map 
Figure 2 • Site and Exploration Plan 
Appendix A - Field Methods and Boring logs 
Appendix B - laboratory Report 

Environmental Services Network Northwest 
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Table 1 • Analytical Results for Soil Samples 

Sample 10: MTCA HC-SE-PA HC-SE-PA HC-SE-PA HC-SE-PA HC-SE-PA HC-NE-PA HC-NE-PA HC-C-PA 
Sample lnlerval 5-1 5-2 5.3 5-4 5-6 5.3 5-5 S-2 
PID Reading 0 50 10 0 0 0 0 0 

Method A Puget5ound 

Sample Depth fin Feet) Unrestricted Background ().. 1 5-6.5 7.5-9 10-11.5 20-21.5 10-11.5 20-21.5 5-6.5 

NWTl'H-Dx in mg/kg 
Kerosene/Jet fuel 2000 20 U 20 U 20 U 20 U 20 U 20 u 20 U 20 U 
Diesel/Fuel oil 2000 20 U 37 20 U 20 U 20 U 20 u 20 U 20 U 
Heavy oil 2000 50 U 50 U 50 U 50 U 50 U 50 u 50 U 50 U 

Semivolatiles in ug/kg (EPA Method 6270) 
No constituents detected . . . . . . . 

Metals in mg/kg 
Arsenic 20 7 SU SU na SU na SU SU SU 
Cadmium 2 1 1 U 1 U na l U na 1 U l U 1 U 
Chromium (c) 19(a)/2000(b) 48 30 10 na 5 na 10 6 SU 
Silver - - 20 U 20 U na 20 U na 20 U 20 U 20 U 
Lead 250 24 SU 55 na SU na SU 5 U 5 U 
Mercury 2.0 0.07 0.5 U . 0.5 U na 0.5 U na 0.5 U 0.5 U 0.5 U 
Selenium - - 50 U sou na 50 U na 50 U 50 U 50 U 

·. 

Barium - - 20 U 20 U na 20 U na 20 U 20 U 20 U 

U ~ Not detected at indicated detection limit. Detected results presented in bold 
(a) Based on hexavalent chromium 
(b) Based on trivalent chromium 
(c) Hexavafenl chromium is not available. Total chromium results do not exceed Puget Sound background of 48 mg/kg. 
na = sample not analyzed for specific analyte 
- = not criteria specified for specific ana!yte 

aai .., 

HC-C-PA HC-SW-Pf 
S-6 S-2 
0 0.0 

25-26.5 5-6.5 

20 U 20 U 
20 U 20 U 
50 U 50 U 

. 

s u SU 
l U t u 
5 6 

20 U 20 U 
SU SU 

0.5 U 0.5 U 
50 U 50 U 
20 U 20 U 

..., .. .11111111111. 

HC-SW-PA HC-NW-PA HC-NW.PA 
S-4 S-3 S-6 
0.0 0.0 0 

15-16.5 10·11.5 25~26.S 

20 U 20 U 20 U 
20 U 20 U 20 U 
50 U 50 U 50 U 

. . . 

SU SU SU 
1 U 1 U IU 
6 6 5 

20 U 20 U 20 U 
SU SU SU 

0.5 U 0.5 U 0.5 U 
50 U 50 U 50 U 
20 U 20 U 20 U 

Hart Crowser 
7794/PortAngetesData092502 • Soil Results 
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Sample ID: MTCA MTCA MW-SE-PA MW-SW-PA MW-NW-PP MW-C-PA MW-NE-PA 
Method A Method B 

Sample Date: Surface Water* 9/11/2002 9/11/2002 9/11/2002 9/11/2002 9/11/2002 
Total Suspended Solids in mg/L 59 1100 103 187 245 

Total Metals in ug/L 
Arsenic 5 36 10.41 31.21 2.5 U 9.91 I 2.5 U 
Cadmium 5 9.3 SU SU SU SU SU 
Chromium (Total) 50 50 10 U 22.6 10 U 10 U 10.6 
Barium - - 22.7 27.4 11.5 13.6 21.2 
Lead 15 8.1 SU SU SU SU SU 
Mercury 2 0.025 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Selenium 71 50 U 50 U 50 U 50 U 50 U 
Silver 1.9 10 U 10 U 10 U 10 U 10 U 

NWTPH-Dx in mg/L 
Kerosene/Jet fuel 0.5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Diesel/Fuel oil 0.5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Heavy oil 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

Semivolatiles (EPA Method 3270) in ug/L 
No constituents detected . - . . . 

* Surface Water Quality Criteria for Protection of Aquatic Marine Life (WAC 173-201A-040). These criteria are based on 
dissolved concentrations, while reported concentrations are for total metals. 

Hart Crowser 
7794/PortAngelesData092502 - Water Results 

POPA 086990 



I 
I 
I 
I 

I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Vicinity Map 

··--·- ------ - ~- ~-- ~- . .,. 

Note: Base map prepared from USGS 7.5-minule quadrangle maps 
Po.rt Angeles, and Ediz Hook, Washington. 

0 3,000 

Scale in Feet 

. -····-

4,000 
.. .. 

7794 
Figure 1 

10/02 

POPA 086991 



I Site and Exploration Plan 

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

Daishowa 
America 

I 
I 

' 

I 
I 

I 

I 
I 

I 

I ~ 

I 
I 
I 
I 
1: 

Access Road 

Legend: 

,-----., Proposed Staging Area -
L----.J 5 Acres 

L . J Bridge Pontoon 

HC-SW-PA Monitoring Well 
~ Location and Designation 0 200 

Scale in Feet 

Port Angeles Harbor 

Daishowa 
America 

400 

... .. 
7794 
Figure 2 

Riprap 

10102 

POPA 086992 



I 
I. 

... · ·,. 1:· 
i~J;:1, D',; 
lj'Wt}·-
.~ ,· :._;.:;~_< ',\'•~.-~ 

I -. 

. Hart Crowser 

1-
·7794_ October 25, 2002 

APPENDIXA 
. f:JELD .METHODS AND .BORING ·LOGS 

POPA 086993 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

APPENDIX A 
FIELD METHODS AND BORING LOGS 

Subsurface explorations were completed via the hollow-stem auger method to a 

maximum of 51.5 feet below grade. Figure 2 shows the locations of these 

explorations. Boring logs for the explorations are presented on Figures A-2 

through A-6 at the end of this appendix. The exploration logs show our 

interpretation of conditions encountered in the explorations. They indicate the 

depth where the soils change. In the field, we classified the samples taken from 

the explorations according to the methods presented on Figure A-1-Key to 

· Explorations Logs. Figure A-1 also provides a legend explaining the symbols and 

abbreyiations in the logs. 

The following sections describe the specific exploration and sample collection 
methods used, and sample handling and transfer, organic vapor detection, and 

decontamination procedures used. 

Explorations and Sampling 

Under subcontract to Hart Crowser, Holt Drilling of Auburn, Washington, used 
hollow-stem auger drilling rig to advance five borings and collect soil samples at 
the subject property. 

With depths to 51.5 feet below the ground surface, five hollow-stem auger 
borings, designated HC-NE-PA, HC-SE-PA, HC-C-PA, HC-NW-PA, and HC-SW-PA, 

were drilled from September 9 to 12, 2002. The borings used a 3-3/8-inch 

inside diameter hollow-stem auger and were advanced with a truck-mounted 
drill rig subcontracted by Hart Crowser. An engineering geologist from Hart 

Crowser continuously observed the drilling. Detailed field logs were prepared of 
each boring. Using the Standard Penetration Test (SPT), we obtained samples at 

2.5- to 5-foot-depth intervals. 

The borings logs are presented on Figures A-2 through A-6 at the end of this 

appendix. 

Standard Penetration Test (SPT) Procedures 

Hart Crowser 
7794 October 25, 2002 

This test is an approximate measure of soil density and consistency. To be 

useful, the results must be used with engineering judgment in conjunction with 

other tests. The SPT (as described in ASTM D 1586) was used to obtain 

disturbed samples. This test employs a standard 2-inch outside diameter split­
spoon sampler. Using a 140-pound hammer, free-falling 30 inches, the sampler 

is driven into the soil for 18 inches. The number of blows required to drive the 

Page A-1 
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sampler the last 12 inches only is the Standard Penetration Resistance. This 

resistance, or blow count, measures the relative density of granular soils and the 

consistency of cohesive soils. The blow counts are plotted on the boring logs at 

their respective sample depths. 

Soil samples are recovered from the split-barrel sampler, field classified, and 

placed into watertight jars. They are then taken to Hart Crowser1s laboratory for 

further testing. 

Groundwater Sampling 

Monitoring wells were installed adjacent to each boring. Following installation 

and develc:,pment, one grab groundwater sample was collected from each well 

on September 11 or 12, 2002. The groundwater samples were submitted for 

chemical analysis. 

Soil Sample Handling and Transfer 

Soil samples from the explorations were transferred to pre-cleaned, labeled 

sample jars for laboratory analyses. Each jar was wiped clean and capped with a 

Teflon-lined lid, and then placed in an insulated ice chest with ice for transfer to 

Hart Crowser's refrigerated storage locker and to the ESN Northwest laboratory 

in Redmond, Washington. Sample custody forms accompanied the samples to 

the laboratory. The samples were transported with blue ice and were received 

at the laboratory in good condition. 

The remaining portion of each soil sample collected from the split-spoon sampler 

was placed in a clean glass sample jar, covered with tin foil, and capped for 

sample jar organic vapor headspace measurements, as discussed below. 

Organic Vapor Detection 

Hart Crowser 
n94 October 25, 2002 

Organic vapors were measured from the headspace in glass jars covered with 

foil during the field investigation using a portable HNU photoionization detector 

(PID). PID measurements were made by inserting the PID probe through the foil 

into headspace of the jar full of soil. These organic vapor readings are presented 

on the exploration logs on Figures A-2 through A-6. 

The PIO has sealed ultraviolet light sources, which emit photons that ionize trace 

organics, but does not ionize the major components of air. Which organic 

vapors are detected depends on the photoionization potential of the particular 

compounds, and the calibration and lamp voltage of the instrument. For 

instance, the PID cannot detect some organic vapors, such as methane. 

Page A-2 
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For the field observation, the P!D was equipped with a 10.2 eV lamp. The 

instrument was calibrated to a benzene equivalent which has a relatively low 

human exposure threshold in air. The organic vapor concentrations measured 

by the PIO can be correlated to the total volatile compounds in a given sample 

and are, therefore, a useful screening test. The PIO values are also used for 

environmental monitoring as a health and safety measure. 

Decontamination 

Hart Crowser 
7794 October 25, 2002 

Boring equipment were cleaned prior to and between each exploration. The 

drilling rods and stainless steel samplers were cleaned using a high-pressure hot 

water washer. Stainless steel spoons, bowls, and other hand sampling 

equipmen! were brush-scrubbed using an Alconox detergent solution followed 

by successive rinses of tap and deionized water. 

Attachments: 
Figure A-1 
Figures A-2 through A-6 

Key to Explorations Logs 
Boring Log and Construction Data for Monitoring 
Well HC-NE-PA, HC-SE-PA, HC-C-PA, HC-NW-PA, 
and HC-SW-PA 
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Key to Exploration Logs 

Sample Description 
Classification of soils in this report is based on visual field and laboratory observations which include density/consistency, 
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing unless 
presented herein. Visual-manual classification methods of ASTM D 2488 were used as an identification guide. 

Soil descriptions consist of the following: 
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, additional remarks. 

Density/Consistency 
Soil density/consistency in borings is related primarily to the Standard Penetration Resistance. Soil density/consistency in test 
pits is estimated based on visual observation and is presented parenthetically on the test pit logs. 
SAND or GRAVEL Standard SILT or CLAY 
Density Penetration Consistency 

Resistance (N) 
in Blows/Foot 

Very loose 0 . 4 Very soft 

Loose 4 • 10 Soft 

Medium dense 10 • 30 Medium stiff 

Dense 30 • 50 Stiff 

Very dense >50 Very stiff 

Hard 

Moisture 

Dry Little perceptible moisture 

Damp Some perceptible moisture, probably below optimum 

Moist Probably near optimum moisture content 

Wet Much perceptible moisture, probably above optimum 

Legends 

Sampling Test Symbols 

Boring Samples Test Pit Samples 

~ Split Spoon ~ Grab (Jar) 

lS] Shelby Tube 0 Bag 

[fill Cuttings ·ts] Shelby Tube 

[I] Core Run 

* No Sample Recovery 
p Tube Pushed, Not Driven 

Groundwater Observation Wells 

Monument 

Surface Seal 

Riser Pipe 

Bentonite 

Groundwater level on Date or 
at Time of Drilling (ATD) 

Well Screen 

Sand Pack 

Native Material 

Groundwater Seepage (Test Pits) 

Standard 
Penetration 
Res,stance(N) 
in Blows/Foot 

Approximate 
Shear Strength 
inTSF 

0 • 2 

2 • 4 

4 • 8 

8 • 15 

15 • 30 

>30 

<0,125 

0.125 • 0.25 

0.25 • 0.5 

0.5 • 1.0 

1.0 • 2.0 

>2.0 

Minor Constituents Estimated Percentage 

0-5 Not identified in description 

Slightly (clayey, silty, etc.) 

Clayey, silty, sandy, gravelly 

Very (clayey, silty, etc.) 

5 - 12 

12- 30 

30- 50 

Test Symbols 

GS 

CN 

uu 

Grain Size Classification 

Consolidation 

Unconsolidated Undrained Triaxial 

CU Consolidated Undrained Triaxial 

CD 

QU 

DS 

K 

pp 

TV 

CBR 

MD 

AL 

PID 
CA 

OT 

Consolidated Drained Triaxial 

Unconfined Compression 

Direct Shear 

Permeability 

Pocket Penetrometer 
Approximate Compressive Strength in TSF 

Torvane 
Approximate Shear Strength in TSF 

California Bearing Ratio 

Moisture Density Relationship 

Atterberg Limits 
I • I Water Content in Percent 

I 
L Liquid Limit 

Natural 
Plastic Limit 

Photoionization Detector Reading 
Chemical Analysis 

In Situ Density Test ... 
.&II =---------------------------' HIJRTCROWSER 
7794 
Figure A-1 
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Boring Log & Construction Data for Monitoring Well HC-NE-PA 

I 
l-
g 
0.: 
15 

Soil Descriptions 

(Loose), damp, brown, slightly silty SAND 
with abundant wood, trace gravel and 
strong creosote-like odor. 

._. Medium dense, moist, brown WOOD 
CHIPS with scattered Sand and Gravel. 
Strong creosote-like odor. 

._. Very loose, wet, gray, slightly gravelly, fine 
SAND with trace wood and burnt odor. 

,_ Loose, wet, gray-brown WOOD CHIPS with 
trace Sand and Gravel. Minor sheen and 
burnt odor. 

.... Loose to medium dense, wet, gray, 
gravelly, fine to medium SAND with 
scattered wood and shell fragments. 

o, 
u :c 

fu 
.J 
"' ~-,-..1 - Abundant shell fragments. 
g r---=a,...o""'tto_m_o...,.f =s-on..,.· n-g-a""'t""'s""1"".s'""'F=-e-e_t_. ------

li Completed 09/10/02. 
f§ 
a, 

Groundwater sample collected for chemical 
analysis. 

Depth 
in Feet 

30 

35 

40 

45 

50 

55 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Soil descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD} or for date 

specified. Level may vary with lime. 

Sample 

S-1 

S-2 

S-3 

S-5 

S-6 

S-7 

s..a 

S-9 

S-10 

S-11 

STANDARD PENETRATION 
RESISTANCE 

"' Blows per Foot 
1 2 5 10 20 

L 
L 
i-

L 
! 

L 
I 

t 
~ 

-
-

--

... .. .. .. 
,._ 

... 

2 

I 

\ 

11 

1\ 

I, 
I, 

5 

I\ 

II' 

Ir 

10 20 

50 100 

50 100 

..,, .. 

LAB 
TESTS 

t-CA 

CA 

11/JRTCROWSER 
7794 
FigureA-2 
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Boring Log & Construction Data for Monitoring Well HC-SE-PA 

l-
g 

~ 

Soil Desctiptions 

Grass over (medium dense), dry; light 
brown, silty, very gravelly SANO. 

r--- Black, oily SAND in cuttings with strong 
,_ _ ht.9rocarbon odor. ___________ _.,, -

Loose, wet, dark brown, very gravelly 
SAND with staining and hydrocarbon odor. 

,_ Medium dense, wet, gray, gravelly to very 
gravelly, medium to coarse SAND. 

r---- No odor below this depth. 

r---- Abundant shell fragments. 

Depth 
in Feet 

20 

25 

30 

35 

40 

45 
Ulf----=-,,,...----,.-----,,-.,....,,.--,--,,..,,-,,,,._----i 
~ Stiff, moist, gray, slightly clayey SILT . 
.., 
~~----------------------:; Medium dense, moist, gray, fine SAND. 
co ... 
"' ~ 50 

g1-~-.__-_-...;-v:;e:::.,1rv-,_-s:Zt:::.i=ff;:.:::;d-~a-:..:,rn-1;0:0;;1ra;i;v;;c;1a,,,,1~vr..::-,e;;v:;s;;1.::.L-=T;:.:::::::.,,----
_, Bottom of Boring at 51.5 Feet. 
~ Completed 09/10/02. 
i§ 
Ill 55 

Groundwater sample collected for chemical 
analysis. · 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Soil descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, if indicated, is at time of drilling (A TD) or for date 

specified. Level may vary with time, 

Sample 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 
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S-10 
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STANDARD PENETRATION 
RESISTANCE 
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Boring Log & Construction Data for Monitoring Well HC-C-PA 

.., 
P.ii 

! 
~ 

Soil Descriptions 

(Loose), damp, brown, slightly silty SAND 
with abundant wood chips. 

,.... Medium dense, damp to wet, gray-green 
grading brown, gravelly SAND to sandy 
GRAVEL. 

,... Medium dense, wet, red-brown, very 
gravelly, coarse SAND with scattered wood 
fibers. 

::::::- Loose brown sandv GRAVEL. -
Loose to medium dense, wet, gray, slightly 
gravelly to non-gravelly SAND. 

...._ Grading to loose, medium SAND with 
scattered shell fragments. 

Depth 
in Feet 

30 

35 

40 

45 

50 

O
t!>r---:-,,.---;-:::----,--...,...,,,..,....,,,-:----,.--------1 
..., Bottom of Boring at 51.5 Feet. 
~ Completed 09/10/02. 
ii:: 
0 
m 

Groundwater sample collected for chemical 
analysis. 

55 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Soil descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Sample 

S-1 

S-3 

S-4 
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FigureA-4 
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[ Boring Log & Construction Data for Monitoring Well HC-NW-PA 
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Soil Descriptions 

(Very loose), damp, brown WOOD CHIPS 
with trace of Sand. 

,- Medium dense, damp to wet, red-brown 
grading gray SAND with abundant Wood 
Chips. 

Medium dense, wet, gray, gravelly SAND 
with layers of fine Sand. 

'"" Medium dense, wet, gray, coarse sandy 
GRAVEL with scattered shell fragments. 

,._ Medium dense, wet, gray, fine to medium 
SAND with scattered shell fragments. 

-- Grading loose to very loose with slight 
hydrogen sulfide odor. 

Depth 
in Feet 

20 

25 

30 

35 

40 

45 

50 

81::::::-..__...;Pc"-ie"'ce=s..::o::..,f ,:,;fib:::,r~o~us~w~o~od!:!:.,..._ ______ _,,,,-
~ Bottom of Boring at 51.5 Feet. 
z Completed 09/10/02. 
i§ 
Ill 

Groundwater sample collected for chemical 
analysis. 

55 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Soil descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATO) or for date 

specified. Level may vary with time. 

Sample 

S-1 

S-2 

S.3 

S-4 
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S-9 

S-10 

S-11 

STANDARD PENETRATION 
RESISTANCE 
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[ Boring Log & Construction Data for Monitoring Well HC-SW-PA 
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Soil Descriptions 

(Loose), damp, brown, slightly silty, slightly 
gravelly SAND with abundant wood chips. 

Medium dense to dense, damp to wet, dark 
brown to gray, gravelly to very gravelly 
SAND. 

Loose, wet, gray, fine SAND with medium 
SAND layers. 

:--- Scattered shell fragments. 

r---. Slight hydrogen sulfide odor. 

WOOD CHIPS layer. 

.,_ Loose, wet, gray, fine to medium SAND 
with scattered shells and slight hydrogen 
sulfide odor. 

· Bottom of Boring at 51.5 Feet. 
Completed 09/10/02. 

Groundwater sample collected for chemical 
analysis. 

Depth 
in Feet 

0 
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10 
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55 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Soil descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Sample 

S-1 

S-2 

S-3 

S-5 

S-6 

S-7 

s-a 

S-9 

S-10 

S-11 

STANDARD PENETRATION 
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APPENDIX B 
CHEMICAL DATA QUALITY REVIEW 

Holding Times 

Soil and groundwater samples were collected between September 9 and 11, 

2002. Thirteen selected soil samples and five groundwater samples were 

submitted to ESN, Northwest of Lacey, Washington, for analysis of at least one 

of the following: 

11 Diesel- and oil-range petroleum hydrocarbons (NWTPH-Dxt 

11 Semivolatile Organic Compounds (EPA Method 8270); 

11 Total metals (EPA Method 6010, 6020, and 7470); and 

■ Total Suspended Solids (EPA Method 160.2). 

Hart Crowser performed a summary data review {raw data were not evaluated) 

to assess whether analytical results met project and method data quality 

objectives. Data review followed the format outlined in the National Functional 

Guidelines for Inorganic and Organic Data Review (EPA 1994) modified to 

include specific criteria of the individual analytical methods. The following 

criteria were evaluated in the data quality review process upon receipt of final 

laboratory certificates: 

11 Holding times; 

■ Method blanks; 

■ Surrogate recoveries; 

■ Laboratory control sample (LCS) recoveries; 

■ Matrix spike and matrix spike duplicate (MS/MSD) recoveries; and 

■ Laboratory duplicate and MS/MSD relative percent difference values (RPO). 

Samples were analyzed within method specified holding times. 

Laboratory Method Blanks 

Target analytes were not detected in laboratory method blanks. 

Surrogate Compound Recovery 

Hart Crowser 
7794 October 25, 2002 

Surrogate compound recoveries for TPH and semivolatile organic compound 

analysis were within laboratory specified quality control limits. 

Page B-1 
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LCS Recovery 

LCS (blank spike) recoveries were within laboratory specified quality control 

limits. 

MS/MSD Recovery 

MS and MSD recoveries were within laboratory specified quality control limits. 

Laboratory Duplicate and MS/MSD RPD 

The RPO between duplicate measurements were within laboratory specified 

quality co,:itrol limits. 

Overall Data Assessment 

Hart Crowser 
7794 October 25, 2002 

Data accurately reflect sample concentrations. No corrective actions or data 

qualification were required. Data completeness is 100 percent. 

F:\Docs\jobs\7794\Env.lnvest.Rslts.doc 
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ESN Environmental 
·NORTHWFST 

Julie Wukelic 
Hart Crowser, Inc. 

Services Network 

1910 Fairview Avenue East 
Seattle; WA 98102-3699 

Dear Ms. Wukelic: 

September 26, 2002 

Please find enclosed the analytical data report for the Port Angeles Project in 
Washington. Soil and water samples were analyzed for Diesel by NWTPH-Dx, Semi 
volatile Compound by EPA Method 8270, Total Suspended Solids by EPA Method 
160.2, and Metals by EPA Method 6000 Series on September 17, 2002. 

The results of these analyses are summarized in the attached tables. All soil values 
are reported on a dry weight basis. Applicable detection fimits and QA/QC data are 
included. An invoice for this work has been sent to your accounting department. 

ESN Northwest appreciates the opportunity to have provided analytical services to 
Hart Crowser for this project. If you have any further questions about the data report, 
please give me a call. It was a pleasure working with you, and we are looking forward to 
the next opportunity to work together. 

Sincerely, 

Michael A. Korosec 
President 

677 Woodland Square Lp. SE, Suite D II Lacey, \X-'ashington 98503 ■ 360.459.-1-670 • F1\ .... 'C 360.459.3432 
\Y'eb Sire: n1J11i,£SS-L'SA.,t1m E.-\bil: emmi@aolcr;m 
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ESN SEATTLE CHEMISTRY LABORATORY 
( 425) 957-9872, fax ( 425) 957-9904 

ESN Job Number: $20917-3 
Client: 
Client Job Name: 
Client Job Number: 

HART CROWSER 
PORT OF ANGELES 
TT94 

Analytical Results 

NWTPH-Dx, mg/kg 
Matrix 
Date extracted 
Date analyzed 

Kerosene/Jet fuel 
Diesel/Fuel oil 
Heavy oil 

Surrogate recoveries: 

Fluorobiphenyl 
o-Terphenyl 

Data Qualifiers and Analytical Comments 
nd - not detected at listed reporting limits 
na - not analyzed 
C - coelution with sample peaks 
M - matrix interference 
J • estimated value 
Results reported on dry-weight basis 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPO limit: 35% 

Soil 
Reporting 

Limits 

20 
20 
50 

HC-SE-PA HC-SE-PA HC-NE-PA HC-NE-PA HC-C-PA 
MTH BLK S-2 S-3 S-3 5--5 S-2 

Soil Soil Soil Soil Soil Soil 
09/17/02 09/17/02 09/17/02 09/17/02 09/17/02 09/17/02 
09/17/02 09/17/02 09/17/02 09/17/02 09/17/02 09/17/02 

nd nd nd nd nd nd 
nd 37 nd nd nd nd 
nd nd nd nd nd nd 

113% 124% 118% 119% 120% 118% 
105% 110% 108% 108% 108% 109% 

Page 1 of 3 
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ESN SEATTLE CHEMISTRY LABORATORY 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 
Client: 
Client Job Name: 
Client Job Number: 

HART CROWSER 
PORT OF ANGELE 
TT94 

Analytical Results 

NWTPH-Dx, mglkg 
Matrix 
Date extracted 
Date analyzed 

Kerosene/Jet fuel 
Diesel/Fuel oil 
Heavy oil 

Surrogate recoveries: 
Fluorobiphenyl 
o-Terphenyl 

Data Qualifiers and Analytical Comments 
nd - not detected at listed reporting limits 
na - not analyzed 
C - coelution with sample peaks 
M - matrix interference 
J - estimated value 
Results reported on dry-weight basis 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPO limit: 35% 

Soil 
Reporting 

Limits 

20 

20 
50 

DUPL 
HC-C-PA HC-NW-PA HC-NW-PA HC-SW-PA HC-SW-PA HC-SW-PA 

S-6 S-3 S-6 S-2 S-4 S-4 
Soil Soil Soil Soil Soil Soil 

09/17/02 09/17/02 09117/02 09/17/02 09/17/02 09/17/02 
09/17/02 09/17/02 09117/02 09/17/02 09/17/02 09/17/02 

nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 

117% 118% 119% 119% 118% 119% 
108% 107% 109% 108% 109% 110% 

Page 2 of3 
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ESN Job Number: $20917-3 
Client: 
Client Job Name: 
Client Job Number: 

HART CROWSER 
PORT OF ANGELE 
7794 

Analytical Results 

NWTPH-Dx, mg/kg 
Matrix 
Date extracted 
Date analyzed 

Kerosene/Jet fuel 
Diesel/Fuel oil 
Heavy oil 

Surrogate recoveries: 

Fluorobiphenyl 
o-Terphenyl 

Data Qualifiers and Analytical Comments 

nd - not detected at listed reporting limits 
na - not analyzed 
C - coelution with sample peaks 
M • matrix interference 
J - estimated value 
Results reported on dry-weight basis 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPO limit: 35% 

Soil 
Reporting 

Limits 

20 
20 
50 

HC..SE-PA HC..SE-PA HC-NE-PA 

MTH BLK S-1 S-4 S-6 
Soil Soil Soil Soil 

09/19/02 09/19/02 09/19/02 09/19/02 

09/19/02 09/19/02 09/19/02 09/19/02 

nd nd nd nd 

nd nd nd nd 
nd nd nd nd 

122% 125% 122% 121% 

122% 113% 110% 109% 
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ESN SEATTLE CHEMISTRY LABORATORY 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 
Client: 
Client Job Name: 
Client Job Number: 

HART CROWSER 
PORT OF ANGELES 
7794 

Analytical Results 

NWTPH-Dx, mg/I 
Matrix 
Date extracted 
Date analyzed 

Kerosene/Jet fuel 
Diesel/Fuel oil 
Heavy oil 

Surrogate recoveries: 

Fluorobiphenyl 
o-T erphenyl 

Data Qualifiers and Analytical Comments 
nd • not detected at listed reporting limits 
na • not analyzed 
C • coelution with sample peaks 
M - matrix interference 
J - estimated value 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPO limit: 35% 

Water 
• Reporting 

Umits 

0.20 
0.20 
0.50 

MTH BLK MW-SE-PA MW-SW-PA MW-NW-PA MW-C-PA 
Water Water Water Water Water 

. 09/17/02 09/17/02 09/17/02 09/17/02 09/17/02 
09/17/02 09/17/02 09/17/02 09/17/02 09/17/02 

nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 

109% 117% 116% 115% 116% 
101% 108% 107% 116% 106% 

Page 1 of2 
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ESN Job Number: S20917-3 
Client: 
Client Job Name: 
Client Job Number: 

HART CROWSER 
PORT OF ANGELE 
7794 

Analytical Results 

NWTPH-Dx, mg/I 
Matrix 
Date extracted 
Date analyzed 

Kerosene/Jet fuel 
Diesel/Fuel oil 
Heavy oil 

Surrogate recoveries: 

Fluorobiphenyl 
o-Terphenyl 

Data Qualifiers and Analytical Comments 

nd - not detected at listed reporting limits 
na - not analyzed 
C - coelution with sample peaks 
M - matrix interference 
J - estimated value 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPO limit: 35% 

Water 
Reporting 

Limits 

0.20 
0.20 
0.50 

OUPL 

MW-C-PA MW-NE-PA 
Water Water 

09/17/02 09/17/02 
09/17/02 09/17/02 

nd nd 
nd nd 
nd nd 

116% 115% 
111% 106% 

Page 2of 2 
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I 
ESN SEATTLE CHEMISTRY LABORATORY 

I (425) 957-9872, fax (425) 957-9904 

ESN Job Number; S20917-3 

I 
Client: HART CROWSER 
Client Job Name: PORT OF ANGELES 
Client Job Number: 7794 

I Analytical Results HC-SE-PA HC-SE-PA HC-SE-PA HC-NE-PA 
8270, mg/kg MTH BLK LCS S1 S2 S4 S3 
Matrix Soil Soil Soil Soil Soil Soil Soil 

I Date extracted Reporting 09/19/02 09/19/02 09/19102 09/19/02 09/19/02 09/19/02 
Date analyzed Limits 09/19/02 09/19/02 09/19102 09/19/02 09/19/02 09/19/02 

Penatchloroethane 0.10 nd nd nd nd nd 

I Phenol 0.10 nd nd nd nd nd 
2-Chlorophenol 0.10 nd nd nd nd nd 
Bis (2-chloroethyl) ether 0.10 nd nd nd nd nd 

I 
1,3-Dichlorobenzene 0.10 nd nd nd nd nd 
1,4-Dichlorobenzene 0.10 nd 114% nd nd nd nd 
1,2-Dichlorobenzene 0.10 nd nd nd nd nd 
2-Methylphenol (o-cresol) 0.10 nd nd nd nd nd 

I Bis (2-chloroisopropyl) ether 0.10 nd nd nd nd nd 
3,4-Methylphenol (m,p-cresol) 0.10 nd nd nd nd nd 
2-Nitrophenol 0.50 nd nd nd nd nd 
2,4-Dimethylphenol 0.50 nd nd nd nd nd 

I Bis (2-chloroethoxy) methane 0.10 nd nd nd nd nd 
2,4-Dichlorophenol 0.5D nd nd nd nd nd 
1,2,4-Trichlorobenzene 0.10 nd 124% nd nd nd nd 
Naphthalene 0.10 nd nd nd nd nd 

I 2,6-Dichlorophenol 0.5D nd nd nd nd nd 
Hexachloropropylene 0.50 nd nd nd nd nd 
Hexachlorobutadiene 0.50 nd nd nd nd nd 

I 
4-Chloro-3-methylphenol 0.50 nd nd nd nd nd 
1 ,2,4,5-Tetrachlorobenzene 0.10 nd nd nd nd nd 
Hexachlorocyclopentadiene 0.10 nd nd nd nd nd 
2,4,6-Trichlorophenol 0.50 nd nd nd nd nd 

I 
2, 4,5-Trichlorophenol 0.50 nd nd nd nd nd 
2-Chloronaphthalene 0.10 nd nd nd nd nd 
Dimethylphthalate 0.10 nd nd nd nd nd 
Acenaphthylene 0.10 nd nd nd nd nd 

I Acenaphthene 0.10 nd 104% nd nd nd nd 
2, 4-Dinltrophenol 0.50 nd nd nd nd nd 
4-Nitrophenol 0.50 nd nd nd nd nd 
Pentachlorobenzene 0.10 nd nd nd nd nd 

I 2,3,4,6-Tetrachlorophenol 0.10 nd nd nd nd nd 
Fluorene 0.10 nd nd nd nd nd 
Diethylphlhalate 0.50 nd nd nd nd nd 

I 
4-Chlorophenylphenylether 0.10 nd nd nd nd nd 
N-Nitrosodiphenylamine 0.10 nd nd nd nd nd 
4-Bromophenylphenylether 0.10 nd nd nd nd nd 
Hexachlorobenzene 0.10 nd nd nd nd nd 

I Pentachlorophenol 0.50 nd nd nd nd nd 
Phenanthrene 0.10 nd nd nd nd nd 
Anthracene 0.10 nd nd nd nd nd 
2-sec-Butyl-4,6-dinitrophenol (Di 0.50 nd nd nd nd nd 

I Di-n-butylphthalate 0.10 nd nd nd nd nd 
Fluoranthene 0.10 nd nd nd nd nd 
Pyrene 0.10 nd 98% nd nd nd nd 
Butylbenzylphthalate 0,50 nd nd nd nd nd 

r Benzo( a)anthracene 0.10 nd nd nd nd nd 
Chrysene 0.10 nd nd nd nd nd 
Bis (2-ethylhexyl) ether 0.10 nd nd nd nd nd 

f 
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ESN SEATTLE CHEMISTRY LABORATORY 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 
Client: 
Client Job Name: 
Client Job Number: 

HART CROWSER 
PORT OF ANGELES 
n94 

Analytical Results 

8270, mg/kg 
Matrix Soil 
Date extracted Reporting 
Date analyzed Limits 

Di-n-octylphthalate 0.50 
Benzo(b)fluoranthene 0.10 
Benzo(k)fluoranthene 0.10 
Benzo(a)pyrene 0.10 
Oibenzo(a,h)anthracene 0.10 
Benzo(ghi)perylene 0.10 
lndeno(1,2,3-cd)pyrene 0.10 

Surrogate recoveries 
Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Data Qualifiers and Analytical Comments 
nd • not detected at listed reporting limits 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPO limit: 35% 

HC-SE-PA HC-SE-PA HC-SE-PA HC-NE-PA 
MTH BLK LCS S1 S2 S4 S3 

Soil Soil Soil Soil Soil Soil 
09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 
09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 

102% 93% 95% 99% 101% 104% 
105% 101% 101% 103% 101% 100% 
94% 98% 98% 99% 95% 99% 
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I 
ESN SEATTLE CHEMISTRY LABORATORY 

I 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 
Client: HART CROWSER 

I Client Job Name: PORT OF ANGELE 
Client Job Number: 7794 

I . Analytical Results HC-NE-PA HC-C-PA HC-C-PA HC-NW-PA HC-NW-PA HC-SW-PA 
8270, mg/kg S5 S2 S6 S3 S6 S2 
Matrix Soil Soil Soil Soil Soil Soil Soil 

I 
Date extracted Reporting 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 
Date analyzed Limits 09/19/02 09/19/02 09/19/02 09/19/02 09/1.9/02 09/19/02 

Penatchloroethane 0.10 nd nd nd nd nd nd 

I Phenol 0.10 nd nd nd nd nd nd 
2-Chlorophenol 0.10 nd nd nd nd nd nd 
Bis (2-chloroethyl) ether 0.10 nd nd nd nd nd nd 
1,3-Dichlorobenzene 0.10 nd nd nd nd nd nd 

I 1,4-Dichlorobenzene 0.10 nd nd nd nd nd nd 
1,2-Dichlorobenzene 0.10 nd nd nd nd nd nd 
2-Methylphenol (o-creso!) 0.10 nd nd nd nd nd nd 

I 
Bis (2-chloroisopropyl) ether 0.10 nd nd nd nd nd nd 
3,4-Methylphenol (m,p-cresol) 0.10 nd nd nd nd nd nd 
2-Nitrophenol 0.50 nd nd nd nd nd nd 
2, 4-Dimethylphenol 0.5Cl nd nd nd nd nd nd 

I Bis (2-chloroethoxy) methane 0.10 nd nd nd nd nd nd 
2,4-Dichlorophenol 0.50 nd nd nd nd nd nd 
1,2,4-Trichlorobenzene 0.10 nd nd nd nd rid nd 
Naphthalene 0.10 nd nd nd nd nd nd 

I 2, 6-Dichlorophenol 0.50 nd nd nd nd nd nd 
Hexachloropropylene 0.50 nd nd nd nd .nd nd 
Hexachlorobutadiene 0.50 nd nd nd lid nd nd 

I 
4-Chloro-3-methylpheno! 0.50 nd nd nd nd nd nd 
1,2,4,5-Tetrachlorobenzene 0.10 nd nd nd nd nd nd 
Hexachlorocyclopentadiene 0.10 nd nd nd nd nd nd 
2,4,6-Trichlorophenol 0.50 nd nd nd nd nd nd 

I 
2,4,5-Trichlorophenol 0.50 nd nd nd nd nd nd 
2-Chloronaphthalene 0.10 nd nd nd nd nd nd 
Dimethylphthalate 0.10 nd nd nd nd nd nd 
Acenaphthylene 0.10 nd nd nd nd nd nd 

I Acenaphthene 0.10 nd nd nd nd nd nd 
2, 4-Dinitrophenol 0.50 nd nd nd nd nd nd 
4-Nitrophenol 0.50 nd nd nd nd nd nd 
Pentachlorobenzene 0.10 nd nd nd nd nd nd 

I 2,3,4,6-Tetrachlorophenol 0.10 nd nd nd nd n.d nd 
Fluorene 0.10 nd nd nd nd nd nd 
Dielhylphthalate 0.50 nd nd nd nd nd nd 
4-Chlorophenylphenylether 0.10 nd nd nd nd nd nd 

I N-Nitrosodiphenylamine 0.10 nd nd nd nd nd nd 
4-Bromophenylphenylether 0.10 nd nd nd nd nd nd 
Hexachlorobenzene 0.10 nd nd nd nd nd nd 

I 
Pentachlorophenol 0.50 nd nd nd nd nd nd 
Phenanthrene 0.10 nd nd nd nd nd nd 
Anthracene 0.10 nd nd nd nd nd nd 
2-sec-Butyl-4,6-dinitrophenol (Di 0.50 nd nd nd nd nd nd 

I D i-n-butylphthalate 0.10 nd nd nd nd nd nd 
Fluoranthene 0.10 nd nd nd nd nd nd 
Pyrene 0.10 nd nd nd nd nd nd 
Butylbenzylphthalate 0.50 nd nd nd nd nd nd 

' 
Benzo(a )anthracene 0.10 nd nd nd nd nd nd 
Chrysene 0.10 nd nd nd nd nd nd 
Bis (2-elhylhexyl) ether 0.10 nd nd nd nd nd nd 
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ESN SEATTLE CHEMISTRY LABORATORY 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 
Client: 
Client Job Name: 
Client Job Number: 

HART CROWSER 
PORT OF ANGELE 
7794 

Analytical Results 

8270, mg/kg 
Matrix Soil 
Date extracted Reporting 
Date analyzed Limits 

Oi-n-octylphthalate 0.50 
Benzo(b )fluoranthene 0.10 
Benzo(k)fluoranthene 0.10 

· Benzo(a)pyrene 0.10 
Oibenzo(a,h)anthracene 0.10 
Benzo(ghi)perylene 0.10 
lndeno(1,2,3-cd)pyrene 0.10 

Surrogate recoveries 
Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-d14 
Data Qualifiers and Analytical Comments 
nd - not detected at listed reporting limits 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPD limit: 35% 

HC-NE-PA HC-C-PA HC-C-PA HC-NW-PA HC-NW-PA HC-SW-PA 
S5 S2 S6 S3 S6 S2 
Soil Soil Soil Soil Soil Soil 

09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 
. 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 
nd nd nd nd nd nd 

97% 102% 103% 99% 106% 106% 
99% 100% 101% 98% 102% 102% 
93% 96% 98% 94% 96% 98% 
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I 
ESN SEATTLE CHEMISTRY LABORATORY 

I (425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 
Client: HART CROWSER 

I Client Job Name: PORT OF ANGELE 
Client Job Number: 7794 

MS MSD RPO 

I Analytical Results HC-SW..PA HC-SW-PA HC-SW-PA HC-SW-PA 

8270, mg/kg S4 S4 S4 S4 
Matrix Soil Soil Soil Soil Soil 

I Date extracted Reporting 09/19/02 09/19/02 09/19/02 09/19/02 
Date analyzed Limits 09/19/02 09/19/02 09/19/02 09/19/02 

Penatchloroethane 0.10 nd 

I Phenol 0.10 nd 
2-Chlorophenol 0.10 nd 
Bis (2-chloroethyl) ether 0.10 nd 
1,3-Dichlorobenzene 0.10 nd 

I 1,4-Dichlorobenzene 0.10 nd 114% 114% 0% 
1,2-Dichlorobenzene 0.10 nd 
2-Methylphenol (o-cresol) 0.10 nd 

I 
Bis (2-chloroisopropyl) ether 0.10 nd 
3,4-Methylphenol (m,p-cresol) 0.10 nd 
2-Nitrophenol 0.50 nd 
2,4-Dimethylphenol 0.50 nd 

I Bis (2-chloroethoxy) methane 0.10 nd 
2,4-Dichlorophenol a.so nd 
1,2,4-Trichlorobenzene 0.10 nd 120% 124% 3% 

Naphthalene 0.10 nd 

I 2,6-Dichlorophenol a.so nd 
Hexachloropropylene a.so nd 
Hexachlorobutadiene 0.50 nd 
4-Chloro-3-methylphenol 0.50 nd 

I 1,2,4,5-Tetrachlorobenzene 0.10 nd 
Hexachlorocyclopentadiene 0.10 nd 
2,4,6-Trichlorophenol 0.50 nd 

I 
2,4,5-Trichlorophenol 0.50 nd 
2-Chloronaphthalene 0.10 nd 

. Dimethylphthalate 0.10 nd 
Acenaphthylene 0.10 nd 

I Acenaphthene 0.10 nd 104% 104% 0% 
2,4-Dinitrophenol 0.50 nd 
4-Nitrophenol 0.50 nd 
Pentachlorobenzene 0.10 nd 

I 2,3,4,6-Tetrachlorophenol 0.10 nd 
Fluorene 0.10 nd 
Diethylphthalate 0.50 nd 

I 
4-Chlorophenylphenylether 0.10 nd 
N-Nitrosodiphenylamine 0.10 nd 
4-Bromophenylphenylether 0.10 nd 
Hexachlorobenzene 0.10 nd 

I 
Pentachlorophenol 0.50 nd 
Phenanthrene 0.10 nd 
Anthracene 0.10 nd 
2-sec-Butyl-4,6-dinitrophenol {Di 0.50 nd 

I Di-n-butylphthalate 0.10 nd 
Fluoranthene 0.10 nd 
Pyrene 0.10 nd 98% 98% 0% 
Butylbenzylphthalate 0.50 nd 

I Benzo(a)anthracene 0.10 nd 
Chrysene D.10 nd 
Bis (2-ethylhexyl) ether 0.10 nd 

I 
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ESN SEATTLE CHEMISTRY LABORATORY 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 
Client: 
Client Job Name: 
Client Job Number: 

HART CROWSER 
PORT OF ANGELE 
n94 

Analytical Results 

8270, mg/kg 
Matrix Soil 
Date extracted Reporting 
Date anal~ed Limits 

Di-n-octylphthalate a.so 
Benzo(b)fluoranthene 0.10 
Benzo(k)fluoranthene 0.10 
Benzo(a)pyrene 0.10 
Dlbenzo(a,h)anthracene 0.10 
Benzo(ghi)perytene 0.10 
lndeno(1,2,3-cd)pyrene 0.10 

Surrogate recoveries 
Nitrobenzene-d5 
2-Fluorobiphenyl 
4-Terphenyl-cl14 
Data Qualifiers and Analytical Comments 
nd - not detected at listed reporting limits 
Acceptable Recovery fimits: 65% TO 135% 
Acceptable RPO limit: 35% 

MS MSD RPO 
HC-SW-PA HC-SW-PA HC-SW-PA HC-SW-PA 

S4 S4 S4 S4 
Soil Soil Soil Soil 

09/19/02 09/19/02 09119/02 09/19/02 
09/19/02 09/19/02 09119/02 09/19/02 

nd 
nd 
nd 
nd 
nd 
nd 
nd 

98% 90% 96% 
97% 98% 102% 
92% 93% 96% 
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I 
ESN SEATTLE CHEMISTRY LABORATORY 

I (425) 957-9872, faX (425) 957-9904 

ESN Job Number: S20917-3 

Client: HART CROWSER 

I Client Job Name: PORT OF ANGELES 
Client Job Number: TT94 

I Analytical Results 

8270, µg/L MTH BLK LCS MW-SE-PA MW-SW-PA MW-NW-PA MW.:C-PA 
Matrix Water Water Water Water Water Water Water 

I Date extracted Reporting 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

Date analyzed Limits 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

Penatchloroethane 2.0 nd nd nd nd nd 

I Phenol 2.0 nd nd nd nd nd 
2-Chlorophenol 2.0 nd nd nd nd nd 
Bis (2-chloroethyl) ether 2.0 nd nd nd nd nd 

I 
1,3-Dichlorobenzene 2.0 nd nd nd nd nd 

1,4-Dichlorobenzene 2.0 nd 116% nd nd nd nd 
1,2-Dichlorobenzene 2.0 nd nd nd nd nd 

2-Methylphenol (o-cresol) 2.0 nd nd nd nd nd 

I 
Bis (2-chloroisopropyl) ether 2.0 nd nd nd nd nd 
3.4-Methylphenol (m,p-cresol) 2.0 nd nd nd nd nd 

2-Nitrophenol 10 nd nd nd nd nd 

2,4-Dimethylphenol 10 nd nd nd nd nd 

I Bis (2-chloroethoxy) methane 2.0 nd nd nd nd nd 

2,4-Dichlorophenol 10 nd nd nd nd nd 

1,2,4-Trichlorobenzene 2.0 nd 122% nd nd nd nd 

Naphthalene 0.1 nd nd nd nd nd 

I 2,6-Dichlorophenol 10 nd nd nd nd nd 

Hexachloropropylene 10 nd nd nd nd nd 

Hexachlorobutadiene 10 nd nd nd nd nd 

I 
4-Chloro-3-methylphenol 10 nd nd nd nd nd 

1,2,4,5-Tetrachlorobenzene 2.0 nd nd nd nd nd 

Hexachlorocyclopentadiene 2.0 nd nd nd nd nd 

2,4,6-Trichlorophenol 10 nd nd nd nd nd 

I 
2, 4,5-Trichlorophenol 10 nd nd nd nd nd 

2-Chloronaphthalene 2.0 nd nd nd nd nd 

Dimelhylphthalate 2.0 nd nd nd nd nd 

Acenaphthylene 0.1 nd nd nd nd nd 

I Acenaphthene 0.1 nd 102% nd nd nd nd 

2,4-Dinitrophenol 10 nd nd nd nd nd 

4-Nitrophenol 10 nd nd nd nd nd 

Pentachlorobenzene 2.0 rid nd nd nd nd 

I 2,3,4,6-Tetrachlorophenol 2.0 nd nd nd nd nd 

Fluorene 0.1 n.d nd nd nd nd 

Diethylphthalate 10 nd nd nd nd nd 

I 
4-Chlorophenylphenylether 2.0 nd nd nd nd nd 

N-Nitrosodiphenylamine 2.0 nd nd nd nd nd 

4-Bromophenylphenylether 2.0 nd nd nd nd nd 

Hexachlorobenzene 2.0 nd nd nd nd nd 

I Pentachlorophenol 10 nd nd nd nd nd 

Phenanthrene 0.1 nd nd nd nd nd 

Anthracene 0.1 nd nd nd nd nd 

2-sec-Butyl-4,6-dinitrophenol (Di 10 nd nd nd nd nd 

I Di-n-butylphthalate 2.0 nd nd nd nd nd 

Fluoranthene 0.1 nd nd nd nd nd 

Pyrene 0.1 nd 102% nd nd nd nd 

Butylbenzylphthalate 10 nd nd nd nd nd 

I Benzo{a)anthracene 2.0 nd nd nd nd nd 

Chrysene 0.1 nd nd nd nd nd 

Bis (2-ethylhexyl) ether 2.0 nd nd nd nd nd 
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ESN SEATTLE CHEMISTRY LABORATORY 

(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 

Client: 

Client Job Name: 

Client Job Number: 

HART CROWSER 

PORT OF ANGELES 

7794 

Analytical Results 

8270, pg/L 
Matrix Water 
Date extracted Reporting 

Date analyzed Limits 

Di•n-octylphthalate 10 

Benzo(b)fluoranthene 0.1 

Benzo(k)fluoranthene 0.1 

Benzo(a)pyrene 0.1 

Dibenzo(a,h)anthracene 0.1. 
Benzo(ghi)perylene 0.1 

lndeno[1,2,3-cd)pyrene 0.1 

Surrogate recoveries 

2-Fluorobiphenyl 

4-Terphenyl-d14 

Data Qualifiers and Analytical Comments 

nd - not detected at listed reporting limits 

Acceptable Recovery limits: 65% TO 135% 

Acceptable RPD limit: 35% 

MTH8LK LCS MW.-SE-PA MW-SW-PA MW-NW-PA MW-C-PA 
Water Water Water Water Water Water 

09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

nd nd nd nd nd 

nd nd nd nd nd 

nd nd nd nd nd 

nd nd nd nd nd 

nd nd nd nd nd 

nd nd nd nd nd 

nd nd nd nd nd 

89% 101% 102% 101% 101% 101% 

85% 99% 91% 90% 95% 92% 
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I 
ESN SEATTLE CHEMISTRY LABORATORY 

I 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 
Client: HART CROWS ER 

I Client Job Name: PORT OF ANGELE 

Client Job Number: 7794 

I Analytical Results MS MSD RPO 

8270, µg/L MW-C-PA MW-NE-PA MW-NE-PA MW-NE-PA MW-NE-PA 
Matrix Water Water Water Water Water Water 

I 
Date extracted Reporting 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

Date analyzed Limits 09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

Penatchloroethane 2.0 nd nd 

I Phenol 2.0 nd nd 

2-Chlorophenol 2.0 nd nd 

Bis (2-chloroethyl) ether 2.0 nd nd 

1,3-Dichlorobenzene 2.0 nd nd 

I 1,4-Dichlorobenzene 2.0 nd nd 114% 114% 0% 

1,2-Dichlorobenzene 2.0 nd nd 
2-Methytphenol (o-cresol) 2.0 nd nd 

I 
Bis (2-chloroisopropyl) ether 2.0 nd nd 

3.4-Methylphenol (m,p-cresol) 2.0 nd nd 
2-Nitrophenol 10 nd nd 

2,4-Dimethylphenol 10 nd nd 

I 
Bis (2-chloroethoxy) methane 2.0 nd nd 
2,4-Dichlorophenol 10 nd nd 
1,2,4-Trichlorobenzene 2.0 nd nd 118% 122% 3% 

Naphthalene 0.1 nd nd 

I 2,6-Dichlorophenol 10 nd nd 
Hexachloropropylene 10 nd nd 
Hexachlorobutadiene 10 nd nd 
4-Chloro-3-methylphenol 10 nd nd 

I 1,2,4,5-Tetrachlorobenzene 2.0 nd nd 
Hexachlorocyclopentadiene 2.0 nd nd 
2,4,6-Trichlorophenol 10 nd nd 

I 
2,4,5-Trichlorophenol 10 nd nd 
2-Chloronaphthalene 2.0 nd nd 
Dimethylphthalate 2.0 nd nd 
Acenaphthylene 0.1 nd nd 

I 
Acenaphthene 0.1 nd nd 104% 102% 2% 

2,4-Dinitrophenol 10 nd nd 
4-Nitrophenol 10 nd nd 

Pentachlorobenzene 2.0 nd nd 

I 2,3,4,6-Tetrachlorophenol 2.0 nd nd 

Fluorene 0.1 nd nd 

Diethylphthalate 10 nd nd 
4-Chlorophenylphenylether · 2.0 nd nd 

I N-Nitrosodiphenylamine 2.0 nd nd 

4-Bromophenylphenylether 2.0 nd nd 

Hexachlorobenzene 2.0 nd nd 

I 
Pentachlorophenol 10 nd nd 

Phenanthrene 0,1 nd nd 

Anthracene 0.1 nd nd 

2-sec-Butyl-4,6-dinitrophenol (Di 10 nd nd 

I 
Di-n-butylphthalate 2.0 nd nd 

Fluoranthene 0.1 nd nd 

Pyrene 0.1 nd nd 100% 98% 2% 

Butylbenzylphlhalate 10 nd nd 

I Benzo(a)anthracene 2.0 nd nd 

Chrysene 0.1 nd nd 

Bis (2-ethylhexyl) ether 2.0 nd nd 

I 
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ESN SEATTLE CHEMISTRY LABORATORY 

(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S20917-3 

Client: 

Client Job Name: 

Client Job Number: 

HART CROWS ER 
PORT OF ANGELE 
7794 

Analytical Results 

8270, 1,1g/L 
Matrix Water 
Date extracted Reporting 

Date analyzed Limits 

Di-n-octytphthalate 10 

Benzo(b)fluoranthene 0.1 
Benzo(k)fluoranthene 0.1 
Benzo(a)pyrene 0.1 
Dibenzo(a,h)anthracene 0.1 
Benzo(ghi)perylene 0.1 

lndeno(1,2,3-cd)pyrene 0.1 

Surrogate recoveries 

2-Fluorobiphenyl 

4-Tel'J:)henyl-d14 

Data Qualifiers and Analytical Comments 

nd • not detected at listed reporting limits 

Acceptable Recovery limits: 65% TO 135% 

Acceptable RPO limit: 35% 

MS MSD RPO 

MW-C-PA MW-NE-PA MW-NE-PA MW-NE-PA MW-NE-PA 
Water Water Water Water Water 

09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

09/19/02 09/19/02 09/19/02 09/19/02 09/19/02 

nd nd 

nd nd 

nd nd 

nd nd 

nd nd 

nd nd 

nd nd 

102% 0% 97% 100% 

93% 0% 93% 97% 
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- - - - - - -Sample Custody Record 
Samples Shipped to: _____ _ 

<, 

- -SJ~{t-, -
....-:;--
~ 

-- - - -.. .. 
HIJRTCROWSER 

REQUESTED ANALYSIS 

- - - - -Hart Crowser; Inc. 
1910 Fairview Avenue East 

Seattle, Washington 98102-3699 
Phone: 206-324-9530 FAX: 206-328-5581 

JOB ±=/ 9 f LAB NUMBER _____ _ 1-ca~-~-~-~~-~-~-~~-~-~-~--1 Vl 

G- 1/2 ~ ~ \ 0 c,. 
PROJECT NAME Vov?.,: t:r- "?on-r AtJc,,.r,cr, ~ / ~c:cv , 
HART CROWSER CONTACT --:50 \,..\ r;,_ W u \£.. 'z L-, c. 

SAMPLED BY: 
~\L~, Av-\ ,A__v-\ ~ V\,) 

LAB NO. I SAMPLE ID I DESCRIPTION DATE TIME 

RELINQUISHED BY DATE RECEIVED BY DATE 

SPECIAL SHIPMENT HANDLING OR 
STORAGE REQUIREMENTS: 

0::: 
w z 
~ z 
0 u 
u.. 
0 

d z 

3 

OBSERVATIONS/COMMENTS/ 
COMPOSITING INSTRUCTIONS 

;. 
t.;_.'!,:_ 

TOTAL NUMBER OF CONTAINERS 

COOLER NO.: STORAGE LOCATION: I TURNAROUND TIME: . 
SIGNATURE 

-u -=-:=-::~-~--t TIME TIME . 
~ PRINT NAME ------- -7'RiNTNi>JJE- --_--_-_--_-··_- -----···· · ··--· ··· ·-s-;;-L;b-W~k-o;i;;N;;-_-_--_-·-_·---_-______ _ 

,__ ___ _,-SIGNATURE- ------ 1-----1 
D 24 HOURS 

048 HOURS 

D 72 HOURS 

□ 1 WEEK 

□ STANDARD 

OTHER _____ _ )> -COMPANY COMPANY . for Other Contract Requirements oL. ________ -1.. ____ .1..... ________ ....1.. ____ .1..... _________ __,. _________ ...... __________________ .... 

~ White and Yellow Copies to Lab Pink to Project Manager Lab to Return White Copy to Hart Crowser Gold to Sample Custodian 
0 
I\.) 
I\.) 



""O 
0 
""O 
)> 

0 
(X) 
-..J 
0 
I\.) 
(,) 

••■...-.----------
Sample Custody Recbrd s~ 0 1 f)-.~.3' 
Samples Shipped to: _____ _ 

- - - -.. .. 
HIJRTCROWSER 

- - - - -Hart Crowser, Inc. 
1910 Fairview Avenue East 

Seattle, Washington 98102-3699 
Phone: 206-324-9530 FAX: 206-328-5581 

JOB 7 7 '7 t_/ LAB NUMBER --~----

PROJECT NAME B,. -I a I f3/ / lhr.< . . ..... I 3--:,;, , Y 
V) 1-----r.t-.----,,-,~~'..'::'.T~ri-T-T-17-I~ REQUESTED ANALYSIS 

I . 0 7:J-l ~ 
HART CROWSER CONTACT _j l L , l . .. _ I - . . 

SAMPLED BY: 
y.JlLllAt-" bAMOt>T 

LAB NO. I SAMPLE ID 

,, 

RELINQUISHED BY 

RELINQUISHED BY DATE 

/?t~ 
t'.l. 

DATE 

11 

RECEIVED BY 

TIME s~~••"_"~ ------+~ ---- jPlifNTNAM, 
PRINT NAME . .· 'I, . 

SIGNATURE 

COMPANY COMPANY 

TIME MATRIX 

.SDIL 

5DI L. 

II l>j! 

DATE 

TIME 

SPECIAL SHIPMENT HANDLING OR 
STORAGE REQUIREMENTS: 

~ z 
0 
V 
u. 
0 
d 
z 

OBSERVATIONS/COMMENTSi 
. COMPOSITING INSTRUCTIONS . 

-.1\....,,,,.:_i: 

: f 'f,,;".P /4:.· 
. ',,.,, 

(_/, 
. CJ 
\.l ..;,.-

TOTAL NUMBER OF CONTAINERS 

COOLER NO.: STORAGE LOCATION: I TURNAROUND TIME: 

See Lab Work Order No. ________ _ 

for Other Contract Requirements 

D 24 HOURS 

□ 48 HOURS 

□ 72 HOURS! 

. □ 1 WEEK 

□ STANDARD 

OTHER _____ _ 

White and Yellow Copies lo lab Pink lo Project Manager lab to Return White Copy to Hart Crowser Gold to Sample Custodian 



- .. -r-9· - -: .... ;,, ... ; ·, 

Sample Custody Record 
- - - - -9<Ytt-+-3:, 

,--.. 
Samples Shipped to: ________ _ 

- - - - -.. .. 
HIJRTCROWSER 

REQUESTED ANALYSIS 

- - - - -Hart Crowser, Inc. · 
1910 Fairview Avenue East 

Seattle, Washington 98102-3699 
Phone: 206-324-9530 FAX: 206-328-5581 

JOB ]71 ct 4: LAB NUMBER _____ _ I_:::-, .• , I ~ 

f) ~ /6-v'Z ✓-\-.JIOC:., 
PROJECT NAME rov2.r c,~ rovz-r A...x..r:d,G > Doc.:-L 

""O 

I 

HART (ROWSER CONTACT ::5_,\...1 'L L, .... h.Jll...£ L., .c 

SAMPLED BY: LA) l 1.-1- \ A (.>-'\ 1) ~\I-->\~~ 

LAB NO. I SAMPLE ID I DESCRIPTION I DATE 
llC. - SL~r,. '-fr->7. C..l&-j:;5 

..S: - l '.DA~ I ---- - ,-

- -z._.. { 

,s - _ _;:, 
5, - LJ 

s.·6 

.s -b 
1---+-cit~-, ~< - f1,;:;-::l'A 

--3_ 

S-t> 

REUNQ_UISHED BY 
1
,-
1 

,r-r:::___ 
-· :~:·· 

SIGNATIJRE 

RECEIVED BY 

0 f··-PRINTNAME ----·-·----•----··- ---

TIME 

""O 
)> - -· .. --- . --- - . -·- -4- -·· 

COMPANY ·, OMPANY --

DATE 

· TIME 

+ 

rf-
N 
co 

, ... , 

SPECIAL SHIPMENT HANDLING OR 
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I 

Sample Identification: 

Lab. No. Client ID 

108706-1 MW-SE-PA 
108706-2 MW-SW-PA 
106706-3 MW-NW-PA 
108706-4 MW-C-PA 
108706-5 MW-NE-PA 

STL Seattle 

Daternme Sampled Matrix 

09-13-02 .. 
. 09-13-02"' 
09-13-02 * 
09-13-02 * 
09-13-02 * 

Liquid 
Liquid 
Liquid 
Liquid 
Liquid 

.. - Sampling time not specified for this sample 

STL Seattle is a part of Severn Trent Laboratories, Inc. 

This report is issued solely for the use of the person or company to whom it Is addressed. An~ use, copying or · 
111 

disclosure other than by the intended recipient is unauthorized. If you have received this report in error, please 

notify the sender immediately at 253-922-231 a and destroy this report immediately. 

POPA 087027 



I STL Seattle 

I Client Name ESN Northwest, Inc. 
Project Name Port of Angeles 

I 
Date Received 09-18-02 

General Chemistry Parameters 

I 
I 

Client Sample ID MW-SE-PA 
Lab ID 108706-01 

Date 
Parameter Method Analvzed Units Result POL 

I Total Suspended Solids EPA 160.2 09-19-02 mg/L 59 5 

I Client"Sample ID MW-SW-PA 
Lab ID 108706-02 

Date 

I Parameter Method Analvzed Units Result POL 
Total Suspended Solids EPA 160.2 09-19-02 mg/L 1,100 20 

I Client Sample ID MW-NW-PA 
Lab ID 108706-03 

I Date 
Parameter Method Analvzed Units Result POL 
Total Suspended Solids EPA 160.2 09·19-02 mg/L 103 10 

I 
Client Sample ID MW-C-PA 

I Lab ID 108706-04 

Date 
Parameter Method Analyzed · Units Result POL 

I Total Suspended Solids EPA 160.2 09-19-02 mg/L 187 10 

I Client Sample ID MW-NE-PA 
Lab ID 108706-05 

Date 

I Parameter Method Analvzed Units Result POL 
Total Suspended Solids EPA 160.2 09-19-02 mg/L 245 10 

I 
I 
I •·1 t"\ . ~~ 

STL Seattle is a part of Severn Trent Laboratories, Inc. 

I 
POPA 087028 



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

Analyte 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 

Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-SE-PA 
108706-01 

9/18/02 
9/19/02 
9/19/02 

1 

Metals by ICP - USEPA Method 6010 

Result 
{mg/L) PQL 

0.0227 0.005 

ND 0.005 
ND 0.01 

ND 0.01 
ND 0.05 
ND 0.01 

Flags 

' ;:'I ,,. 

POPA 087029 



I 
I 
I 
I 
I 
I 
I Analyte 

Arsenic 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Client Name 
Client lD: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-SE-PA 
108706-01 

9/18/02 
9/19/02 
9/20/02 

5 

Metals by ICP-MS - USEPA Method 6020 

Result 
(mg/L) 

0.0104 
PQL 
0.0025 

Flags 

POPA 087030 



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

Analyte 
Mercury 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest. Inc. 

MW-SE-PA 
108706-01 

9/18/02 
9/23/02 
9/23/02 

1 

Mercu·ry by CVAA- USEPA Method 7470 

Result 
(mg/L) 

ND 
PQL 
0.0002 

Flags 

POPA 087031 



----

I 

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

Analyte 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-SW-PA 
108706-02 

9/18/02 
9/19/02 
9/19/02 

1 

Metals by ICP • USEPA Method 6010 

Result 
(mg/L) PQL 

0.0274 0.005 
ND 0.005 

0.0226 0.01 
ND 0.01 
ND 0.05 
ND 0.01 

Flags 

POPA 087032 



I 

I 

I 

I 

I 

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

Analyte 
Arsenic 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-SW-PA 
108706-02 

9/18/02 
9/19/02 

· 9/20/02 
5 

Metals by ICP-MS - USEPA Method 6020 

Result 
(mg/L) 

0.0312 
PQL 
0.0025 

. Flags 

t3 
r 

\ 

POPA 087033 



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

Analyte 
Mercury 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-SW-PA 
108706-02 

9/18/02 
9/23/02 
9/23/02 

1 

Mercury by CVAA- USEPA Method 7470 

Result 
(mg/L) 
0.000263 

• 

PQL 
0.0002 

Flags 

POPA 087034 



I 
I 
I 
I 
I 
I 

Analyte 

I Barium 
Cadmium 
Chromium 

I 
Lead 
Selenium 
Silver 

I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-NW-PA 
108706-03 

9/18/02 
9/19/02 
9/19/02 

1 

Metals by ICP - USEPA Method 6010 

Result 
(mg/L) POL 

0.0115 0.005 
ND 0.005 
ND 0.01 

ND 0.01 
ND 0.05 
ND 0.01 

Flags 

.ic: n 
::I J_ '. I 

POPA 087035 



I 
l 
[ 

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

Analyte 
Arsenic 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW•NW-PA 
108706·03 

9/18/02 
9/19/02 
9/20/02 

5 

Metals by ICP-MS - USEPA Method 6020 

Result 
(mg/L) 

ND 
PQL 
0.0025 

Flags 

"' 
,; 1 
l 

POPA 087036 



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

I 
I 
I 

I 

I 
I 

Analyte 
Mercury 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-NW-PA 
108706-03 

9/18/02 
9/23/02 
9/23/02 

1 

Mercury by CVAA- USEPA Method 7470 

Result 
(mg/L) 

ND 
PQL 
0.0002 

Flags 

."( r, 
I .• _u 

POPA 087037 



I 

I 

I 

I 

I 

I 
Analyte 

I Barium 
Cadmium 
Chromium 

I 
Lead 
Selenium 
Silver 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Client Name 
Client ID: 
LablD: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-C-PA 
108706-04 

9/18/02 
9/19/02 
9/19/02 

1 

Metals by ICP • US EPA Method 6010 

Result 
(mg/L) PQL 

0.0136 0.005 
ND 0.005 
ND 0.01 

ND 0.01 
ND 0.05 
ND 0.01 

Flags 

POPA 087038 



I 
I 
I 
I 
I 
I 
I Analyte 

Arsenic 

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

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-C-PA 
108706-04 

9/18/02 
9/19/02 
9/20/02 

5 

Metals by ICP-MS - USEPA Method 6020 

Result 
(mg/L) 

0.00991 
POL 
0.0025 

Flags 

___ u. 

POPA 087039 



... , ................ -·~ ... -. " 

I 
I 
I 
I 
I 
I 
I 

Analyte 
Mercury 

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

Client Name 
Client ID: 
Lab 10: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, tnc. 

MW-C-PA 
108706-04 

9/18/02 
9/23/02 
9/23/02 

1 

Mercury by CVAA - USEPA Method 7470 

Result 
(mg/L) 

ND 

PQL 
0.0002 

Flags 

POPA 087040 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

Analyte 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-NE-PA 
108706-05 

9/18/02 
9/19/02 
9/19/02 

1 

Metals by ICP - USEPA Method 6010 

Result 
(mg/L) PQL 

0.0212 0.005 
ND 0.005 

0.0106 0.01 

ND 0.01 

ND 0.05 
ND 0.01 

Flags 

... -~ 

POPA 087041 



I 

I 
I 
I 

I 

I 

I 

I 
I 
I 

I 

I 

I 

I 
I 

I 
I 
I 
I 

Analyte 
Arsenic 

Client Name 

Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 

. Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-NE-PA 
108706-05 

9/18/02 
9/19/02 
9/20/02 

5 

Metals by ICP-MS - USEPA Method 6020 

Result 
(mg/L) 

ND 
PQL 
0.0025 

Flags 

11 
,. ..., 
' 

POPA 087042 



I 

r 

I 
I 

I 

I 

I 

I 

I 
I 

I 

Analyte 
Mercury 

Client Name 
Client ID: 
Lab ID: 

Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 
ESN Northwest, Inc. 

MW-NE-PA 
108706-05 

9/18/02 
9/23/02 
9/23/02 

1 

Mercury by CVAA- USEPA Method 7470 

Result 
(mg/L) 

ND 

POL· 
0.0002 

Flags 

.. '"' 
.'.... .. i 

POPA 087043 



I 

I 

I 

I 

I 

I 
I 

I 

I 
I 

I 
I 

I 
I 
I 

I 

I 
I 

Parameter 

STL Seattle 

QUALITY CONTROL REPORT 

Client Sample ID: 
Lab ID: 
QC Batch Number: 

MW-NW-PA 
108706-03 . 
1114-50 

Method Blank 
Result rn L 

Total Sus ended Solids ND 

D r up 1cate 
Sample Result Duplicate Result 

Parameter (mall) (rna/Ll 
Total Suspended Solids 103 103 

PQL 
2 

RPO(%) 
0.0 

STL Seattle is a part of Severn Trent Laboratories, Inc. 

Flao 

13 

POPA 087044 



I 
Lab ID: 

I 
Date Received: 
Date Prepared: 
Date Analyzed: 

I 
Dilution Factor 

I 
I 

Analyte 

I Barium 
Cadmium 
Chromium 

I 
Lead 
Selenium 
Silver 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1-

I 

STL Seattle 

Method Blank - TP935 

9/19/02 
9/19/02 

1 

Metals by ICP - USEPA Method 6010 

Result 
(mg/L) PQL 

ND 0.005 
NO 0.005 
ND 0.01 

ND 0.01 
ND 0.05 
ND 0.01 

Flags 

POPA 087045 



I 

I 

I 

Client Sample ID: 
Lab ID: 

Date Prepared: 

Date Analyzed: 

QC Batch ID: 

Parameter Name 

Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

STL Seattle 

Matrix Spike Report 

SW-1 
108690-01 

9/19/02 
9/19/02 
TP935 

Metals by ICP - USEPA Method 6010 

Sample Spike MS 
Result Amount Result MS 

(mg/L) (mg!L) (mg/L) %Rec. Flag 

0.073 4 3.66· 90 

0 0.1 0.0921 92 

0.022 0.4 0.416 98 

0 1 0.928 93 

0 4 3.9 98 

0 0.6 0.588 98 

l1 

POPA 087046 



t 

t 

I 
I 
I 
I 
I 
I 
I 
ll 

Client Sample 10: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

STL Seattle 

Duplicate Report 

SW-1 
108690-01 

9/19/02 
9/19/02 
TP935 

Metals by ICP - USEPA Method 6010 

Sample Duplicate 
Result Result RPO 

Parameter Name (mg/L) (mg/L) % 

Barium 0.073 0.072 1.4 

Cadmium 0 0 NC 

Chromium 0.022 0.022 0.0 

Lead 0 0 NC 

Selenium 0 0 NC 

Silver 0 0 NC 

Flag 

L1 r. •·· 
(, {. 

POPA 087047 



f; 
f 

I 
l 
[ 

[ 

Analyte 
Arsenic 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 

Method Blank - TP935 

9/19/02 
9/20/02 

1 

Metals by ICP-MS - USEPA Method 6020 

Result 
(mg/L) 

ND 
PQL 
0.0005 

Flags 

(""-, ' 
.::. •.J 

POPA 087048 



I 
I 
l 
[ 

[ 

r 

l 
J 

I 
[ 

I 

Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

STL Seattle 

Matrix Spike Report 

SW-1 
108690-01 

9/19/02 
9/20/02 
TP935 

Metals by ICP-MS - USEPA Method 6020 

Parameter Name 
Arsenic 

Sample 
Result 
(mg/L) 
0.0064 

Spike 
Amount 
(mg/L) 

4 

MS 
Result 
(mg/L) 

3.87 

MS 
% Rec. 

97 
Flag 

-· 
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Client Sample ID: 
Lab ID: 

Date -Prepared: 
Date Analyzed: 
QC Batch ID: 

STL Seattle 

Duplicate Report 

SW-1 
108690-01 

9/19/02 
9/20/02 
TP935 

Metals by ICP-MS - USEPA Method 6020 

Parameter Name 
Arsenic 

Sample 
Result 
(mg/L) 
0.0064 

Duplicate 
Result 
(mg/L) 
0.0068 

RPD 
% 

-6.1 
Flag 

POPA 087050 
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I. 
Analyte 
Mercury 

1, 

1. 

I 
I 
l: 

l 
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l 
l 

Lab ID: 
Date Received: 
Date Prepared: 
Date Analyzed: 
Dilution Factor 

STL Seattle 

Method Blank • ZT1117 

9/23/02 
9/23/02 

1 

Mercury by CVAA - USEPA Method 7470 

Result 
(mg/L) 

ND 
PQL 
0.0002 

Flags 

POPA 087051 



Lab ID: 
Date Prepared: 
Date Analyzed: 
QC Batch ID: 

Compound Name 
Mercury 

STL Seattle 

Blank Spike/Blank Spike Duplicate Report 

ZT1117 
9/23/02 
9/23/02 
ZT1117 

Mercury by CVAA- USEPA Method 7470 

Blank Spike BS BSD 
Result Amount Result BS Result 
(mg/L) (mg/L) (mg/L) %Rec. (mg/L) 

0 0.002 0.00188 93.8 0.00188 

BSD 
%Rec. 

94.2 
RPO 
0.43 

Flag 

POPA 087052 



Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

STL Seattle 

Matrix Spike Report 

MW-SE-PA 
108706-01 

9/23/02 
9/23/02 
ZT1117 

Mercury by CVAA- USEPA Method 7470 

Parameter Name 
Mercury 

Sample 
Result 
(mg/L) 

0 

Spike 
Amount 
(mg/L) 
0.002 

MS 
Result 
(mg/L) 
0.00161 

MS 
% Rec. 

81 
Flag 

POPA 087053 
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Client Sample ID: 
Lab ID: 

Date Prepared: 
Date Analyzed: 
QC Batch ID: 

STL Seattle 

Duplicate Report 

MW-SE-PA 
108706-01 

9/23/02 
9/23/02 
ZT1117 

Mercury by CVAA- USEPA Method 7470 

Parameter Name 
Mercury 

Sample 
Result 
(mg/L) 

0 

Duplicate 
Result 
(mg/L) 

0 

RPD 
% 

NC 
Flag 

,, 

POPA 087054 
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ESN 
NORTHWEST 

Julie Wukelic 
Hart Crowser, Inc. 

Environmental 

Services Network 

1910 Fairview Avenue East 
·seattle, WA 98102-3699 

Dear Ms. Wukelic: 

September 26, 2002 

Please find enclosed the analytical data report for the Port Angeles Project in 
Washington. Soil samples were analyzed for Metals by EPA Method 7000 Series on 
September 20, 2002. 

The results of these analyses are summarized in the attached tables. All soil values 
are reported on a dry weight basis. Applicable detection limits and QA/QC data are 
included. Ari invoice for this work has been sent to yow- accounting department. 

ESN Northwest appreciates the opportunity to have provided analytical services to 
Hart Crowser for this project. If you have any further questions about the data report, 
please give me a call. It was a pleasure working with you, and we are looking forward to 
the next opportunity to work together. . 

Sincerely, 

Michael A. Korosec 
President 

677 \X'oodland Square Lp. SE, Suite D ■ Lacey, \"\'ashington 98503 ■ 360A59A670 • E-\..:'X 360.459.3432 
\'reb Sire: ll,;;,,zv.ESN-USA.com E->.lail: emnu@aolcom 

POPA 087055 
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_________ : ___ _, ___ , 
ESN NORTIIWEST CHEMISTRY LABORATORY 

PORT OF PORT ANGELES PROJECT 
Port Angeles, Washington 
Hart Crowser, Inc. 
Client Project #7794 

Heavy Metals in Soil by EPA-7000 Series 

Lead (Pb) Cadmium (Cd) Chromium (Cr) Arsenic (As) Silver (Ag) , Barium(Ba) Selenium (Se) Mercury (Hg) 
Sample Date EPA 7420 EPA 7130 EPA 7190 EPA 7061 EPA 7760 EPA 7080 EPA 7741 EPA 7471 
Number Analyzed (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
Method Blank 9/20/02 nd nd nd nd nd nd nd nd 
HC-SE-PA-S-1 9/20/02 55 'nd 30 · nd nd nd nd nd 
HC-SE-PA-S-2 9/20/02 nd nd IO nd nd nd nd nd 
HC-SE-PA-S-4 9/20/02 nd nd 5 nd nd nd nd nd 
HC-NE-PA-S-3 9/20/02 nd nd 10 nd nd nd nd nd 
HC-NE-PA-S-5 9/20/02 nd nd 8 nd nd nd nd nd 
HC-C-PA-S-2 9/20/02 nd nd nd nd nd nd nd nd 
HC-C-PA-S-6 9/20/02 nd nd 5 nd nd nd nd nd 
HC-NW-PA-S-3 9/20/02 nd nd 5 nd nd nd nd nd 
HC-NW-PA-S-6 9/20/02 nd nd 6 nd nd nd nd nd 
HC-NW-PA-S-6 Dup 9/20/02 nd nd 5 nd nd nd nd nd 
HC-SW-PA-S-2 9/20/02 nd nd 6 nd nd nd nd nd 
HC-SW-PA-S-4 9/20/02 nd nd 5 nd nd nd nd nd 

Method Detection Limits 5 I 5 5 20 20 50 0.5 

''nd" Indicates not detected at listed detection limits. 

ANALYSES PERFORMED BY: Dean Phillips 



ESN NORTIIWEST CHEivllSTRY LABORATORY 

PORT OF PORT ANGELES PROJECT 
Port Angeles, Washington 
Hart Crowser, Inc. 
Client Project #7794 

QA/QC Data-Total Metals EPA-7000 Series Analyses 

amp,e urn r: . . . S I N be HC NW PA S-6 
Matrix Spike Matrix Spike Duplicate 

Spiked Measured Spike Spiked Measured 
Cone. Cone. Recovery Cone. Cone. 

(mg/kg) (mg/kg) (%) (mg/kg) (mg/kg) 

Lead 125 115 92 125 120 
Cadmium 12.5 12.5 100 12.5 12.2 
Chromium 125 120 96 125 120 
Arsenic 125 121 97 125 121 

Laboratory Control Sample 

Spiked Measured Spike 
Cone. Cone. Recovery 

(mg/kg) (mg/kg) (%) 

Lead 125 124 99 
Cadmium 12.5 12.7 102 
Chromium 125 132, 106 
Arsenic 125 115 92 

ACCEPTABLE RECOVERY LIMITS FOR MATRIX SPIKES: 65%-135% 
ACCEPTABLE RPD IS 35% . 

ANALYSES PERFORMED BY: Dean Phillips 

RPD 

Spike 

Recovery 

(%) (%) 

96 4.26 
98 2.43 
96 0.00 
97 0.00 

POPA 087057 
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Delivering smar:ter solutions 

December 6, 2002 

Washington State Department of Transportation 

c/o Mr. Tony Allen, P.E. 
Material Laboratory 

P.O. Box 47365 

Olympia, Washington 98504 

Re: Supplemental Environmental Investigation Results 
Port of Port Angeles Graving Yard 
Agreement No. Y-7672, Task 4 
7794 

Dear Mr. Allen: 

This letter report presents the results of our supplemental environmental investigation at the 

subject property located in Port Angeles, Washington (Figure 1 ). This letter is an addendum 

to our earlier letter report presenting our environmental investigation results dated October 

25, 2002. Please refer to that report for information concerning the project background and 

subsurface conditions (not repeated herein). This report presents additional supplemental 

environmental data generated from soil samples collected from the geotechnical borings 

conducted and reported previously in our draft geotechnical report dated November 18, 

2002. Soil boring locations from our various studies are shown on Figure 2. We have 

modified the existing geotechnical boring logs to indicate the environmental data as 

presented in Appendix A, and laboratory reports are included in Appendix B. 

The purpose of this supplemental investigation was to assess the soil quality in the upper 10 

feet for potential environmental impacts. 

SUPPLEMENTAL ENVIRONMENTAL FINDINGS 

Based on your request, we selected and chemically analyzed nine soil samples from our 

seven geotechnical borings (HC-1 through HC-7) advanced on the subject property. One or 

two soil samples from each boring were selected for chemical analysis. 

1910 Fairview Avenue East 
Seattle, Washington 98102-3699 
Pax 206.328.5581 
Tel 206.324.9530 

Anchorage 

Boston 

Denver 

Edmonds 

Eureka 

Jersey City 

Juneau 

Long Beach 

Portland 

Seattle 

POPA 087060 



.. .. 
Washington State Department of Transportation 

December 6, 2002 

7794 
Page 2 

Approximate boring locations are shown on Figure 2. Groundwater was generally 

encountered at a depth of approximately 4.5 to 12.5 feet at the time of drilling, as shown on 

the boring logs in Appendix A. 

Field Screening 

The near-surface soil samples from these borings were field screened using a portable 

photo-ionization detector (PIO). The PIO readings were generally non-detect in these 

samples except for low level organic vapors as indicated by the PIO readings as displayed 

on the boring logs in Appendix A. These readings were detected in several near-surface soil 

samples. 

Laboratory Analysis 

Based on field observations and sampling depths, nine soil samples were selected for 

chemical analysis. Select samples were submitted to the Environmental Services Network 

(ESN) Northwest laboratory (Redmond, Washington), for the following tests, as appropriate: 

■ Diesel- and oil-range hydrocarbons by Ecology Method NWTPH-D extended; 

■ RCRA metals (As, Cd, Cr, Ag, Pb, Hg, Ba, Se); and 

■ Semivolatile Organic Compounds by EPA Method 8270. 

Analytical Results 

The chemical results for the samples analyzed did not indicate any significant contamination 

. in the soil on the subject property (Table 1 ). Concentrations of 73 and 54 mg/kg of 

petroleum hydrocarbons in the diesel-range were detected in the soil samples S-1 and S-2 

from HC-3 at depths of 3 to 4 and 8 to 9 feet. Sample S-1 from HC-4 had a heavy oil 

concentration of 640 mg/kg. Those samples with detected concentration of petroleum 

- hydrocarbons are well below the MTCA Method A cleanup level of 2,00Q mg/kg and 

appear to represent a limited depth range of petroleum-impacted soils at the site.The other 

soil samples analyzed were non-detect for petroleum hydrocarbons (NWTPH·D extended). 

All samples analyzed were non-detect for sernivolatile organic compounds (EPA Method 

8270) and most of the metals. low concentrations of chromium were detected in soil 

sample S-1 collected and analyzed from HC-3, sample S-2 from HC-6, and sample S-1 from 

POPA 087061 
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HC-7. These total chromium concentrations are below the Puget Sound background level of 

48 mg/kg. 

The soil samples analyzed also were non-detect for lead except for soil samples S-1 and S-3 

from HC-4, which had concentrations of 140 and 29 mg/kg lead, respectively. The detected 

concentrations of lead were below the MTCA Method A unrestricted cleanup levels and 
slightly above the Puget Sound background level. 

Conclusions 

These chemical results confirm our earlier conclusion that there does not appear to be 
widespread soil contamination on the subject property. However, as indicated in our earlier 
report, there is still a possibility of hot spot contamination on the subject property in areas 
as yet unexplored. These supplemental data from other areas of the site tend to indicate the 

presence of adverse widespread contamination at the site is unlikely. 

Recommendations 

As indicated in our earlier report, we still think it prudent to develop a construction 

contingency plan to be used during future excavations at the property. The contingency 
plan would layout common-sense criteria for recognizing USTs, suspect soils, or wood 

debris based on appearance, odor, etc., and would identify chain of command links for 
notification during construction. 

· Based on the data results from the soil samples analyzed, the soils with detectable 
concentrations below MTCA cleanup levels are not required to be disposed of at a licensed 

solid waste landfill. These soils, therefore, could be reused on-site: However, based on the 

noted petroleum odor from these areas, we recommend that these soils be reused under 

asphalt pavement and not reused where there would be contact with the groundwater. 

LIMITATIONS 

Work for this project was performed, and this letter report prepared, in accordance with 

generally accepted professional practices for the nature and conditions of the work 

completed in the same or similar localities, at the time the work was performed. It is 

intended for the exclusive use of Washington State Department of Transportation, for 
specific application to the subject property. This report is not meant to represent a legal 
opinion. No other warranty, express or implied, is made. 

POPA 087062 
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All MTCA cleanup levels included in this report are provided for comparison purposes only 
and are based on our understanding of cleanup levels required by Ecology for similar 
projects. They do not represent MTCA interpretations. By using them for comparison 
purposes, we are not implying that remedial actions at this site are required under MTCA. 
Specific MTCA interpretations may involve separate calculations and determinations upon 
which a range of cleanup standards may be established by Ecology. 

Any questions regarding our work and this letter report, the presentation of the information 
and the interpretation of the data are welcome and should be referred to the undersigned. 

We trust that this report meets your needs. 

-Sincerely, 

HART CROWSER, INC. ?'AW~~ 
JULIE K. W. WUKELIC 
Principal 
jkw@hartcrowser.com 

Attachments: 
Table 1 • Analytical Results for Soil Samples 
Figure 1 - Vicinity Map 
Figure 2 .- Site and Exploration Plan 
Appendix A - Supplemental Boring Logs 
Appendix B - Laboratory Report 

Environmental Services Network Northwest 

F:\Docs\jobs\7794\Add.Env.lnvestRslts.doc 

BARRY S. CHEN, P.E. 
Principal 
bsc@hartcrowser.com 

POPA 087063 
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Table 1 - Analytical Results for Soil Samples 

Sample ID: MTCA 

Sample Interval 
PID Reading 

Method A Puget Sound 

Samele Deeth in Feet Unrestricted Background 

NWTPH·Dx in mg/kg 
Kerosene/Jet fuel 2000 

Diesel/Fuel oil 2000 

·Heavy oil 2000 

Semivolatiles in ug/kg (EPA Method 8270) 
No con~tituents detected 

Metals in mg/kg 
Arsenic 20 7 

Cadmium 2 1 
Chromium (c) 19(a)/2000(b) 48 

Silver - -
Lead 250 24 
Mercury 2.0 0.07 

Selenium - -
Barium - -

U = Not detected at indicated detection limit 

(a) Based on hexavalent chromium 

(b) Based on trivalent chromium 

- 11!!!"""!11 -

20 U 

I 
20 U 

20 U 20 U 
50 U 50 U 

I I na 

SU na 
1 U na 
SU na 

20 U na 
SU na 

0.5 U na 
50 U na 
20 U na 

-

20 U 
73 
50 U 

SU 
1 U 
6 

20 U 
SU 

0.5 U 
50 U 
20 U 

-

20 U 
54 
50 U 

na 

na 
na 
na 
na 
na 
na 
na 
na 

-

20 U 
20 U 

640 

SU 
1 U 
SU 

20 U 
140 
0.5 U 
50 U 
20 U 

(c) Hexavalent chromium is not available. Total chromium results do not exceed Puget Sound background of 48 mg/kg. 

na = sample not analyzed for specific analyte 

- = not criteria specified for specific analyte · 

Blank indicate analyte not detected in specific sample. 

20 U 
20 U 
50 U 

5 U 
1 U 
SU 

20 U 
29 
0.5 U 
50 U 
20 U 

..,...__ 

20 U 
20 U 
50 U 

na 

na 
na 
na 
na 
na 
na 
na 
na 

-

20 U 
20 U 
50 U 

SU 
l U 
7 

20 U 
SU 

0.5 U 
50 U 
20 U 

20 U 
20 U 
50 U 

SU 
1 U 
7 

20 U 
s u 

0.5 U 
50 U 
20 U 

Hart Crowser 
7794/PortAngelesData120402recent • Soil Results 
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PORT ANGELES 

Note: Base map prepared from USGS 7,5-minute quadrangle maps 
Port Angeles, and Ediz Hook, Washington. 

0 3,000 

Scale in Feet 

-- !,\. -

HARBOR 

4,000 

I 

\ 
I 

/ 

J,: -· --.,.;,"" - ·--- -. -~-~-- --

.. .. 
7794 
Figure 1 

10/02 

POPA 087065 



""O 
0 
""O 
)> 
0 
(X) 
-.,J 
0 
CJ) 
CJ) 

l! ~ 
~ f ;a 
ti.) 

..a. 

..a. 

~ 

II 

- - .... - 1IIIIIJ ·- ... - tt(J ~ .... ,•,< -·•., .. , - .. •, -•·· ~ -- : .· ...... 
Site and Exploration Plan 

Iv/ 
,_J 1t7 
{'7.j✓-t-,, Anchor Construction Site 

,b/ Ae B-6--88 ~~ 
~ I I , I 

I I 

\ \ 

l\o 
\\ \ /~ \ \ II ii 

\ I 
\ I 

\ \ 
\ \ 

\ J\ 

B 

HC-C-02 • OW-2-020 

W-3-02® 

H-6-02 

"'"" J 

Stormwater 
Detention Pond 

Daishowa 
America 

\ ( I I \ \ s-z ae L .L.\ \ r::-=-:-=-l ~=-=--__,, ( I v Property Line 

,--:c;::::::_::rE:::--~---~ ..:::__ g H-3-020 = o\ = Marine Drive ;f:= .....,___ _ _ (:\ --==-- .J tJ 
Access Road - ---

Exploration Location and Number 
H-1-02~ Geotechnical Boring (Current Study) 

OW-2-02 ® Wells (Current Study) 
HC-SW-02 • Environmental Boring (Current Study) 

B~2..S8 • Environmental Boring (1988 Study) 

B B' t j Cross Section Location and Designation 

0 200 

Scale in Feet 

400 

i'" 

~ ;: 
.., 
w 
:c 

I .... 



POPA 087067 



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

i 
i 
~ 
.l 
II. 

J 

I 
~ 

Key to Exploration Logs 

Sample Description 
Classification of soils in this report is based on visual field and laboratory observations which include density/consistency, 
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing unless 
presented herein. Visual-manual classification methods of ASTM D 2488 were used as an identification guide. 

Soil descriptions consist of the following: 
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT; additional remarks. 

Density/Consistency 
Soil density/consistency in borings is related primarily to the Standard Penetration Resistance. Soil density/consistency in test 
pits is estimated based on visual observation and is presented parenthetically on the test pit logs. 
SAND or GRAVEL Standard SILT or CLAY 
Density Penetration Consistency 

Resistance (N) 
in Blows/Foot 

Very loose 0 - 4 Very soft 

Loose 4 - 10 Soft 

Medium dense 10 - 30 Medium stiff 

Dense 30 • 50 Stiff 

Very dense >50 Very stiff 

Hard 

Moisture 
Dry Little perceptible moisture 

Damp Some perceptible moisture, probably below optimum 
Moist Probably near optimum moisture content 

Wet Much perceptible moisture, probably above optimum 

Legends 

Sampling Test Symbols 

Boring Samples Test Pit Samples 

~ Split Spoon ~ Grab (Jar) 

ISi Shelby Tube lZl Bag 

IIIII Cuttings ISi Shelby Tube 

rn Core Run 

* No Sample Recovery 
p Tube Pushed, Not Driven 

Groundwater Observation Wells 

Monument 

Surface Seal 

Riser Pipe 

Bentonite 

Groundwater Level on Date or 
at Time of Drilling (ATD) 

Well Screen 

Sand Pack 

Native Material 

Groundwater Seepage (Test Pits) ________ ......., _____________ __, 

Standard 
Penetration 
Resistance(N) 
in Blows/Foot 

0 • 2 

2 • 4 

4 • B 

8 • 15 

15 • 30 

>30 

Approximate 
Shear Strength 
lnTSF 

<0.125 

0.125 - 0.25 

0.25 • 0.5 

0.5 • 1.0 

1.0 • 2.0 

>2.0 

Minor Constituents 
Not identified in description 

Slightly (clayey, silty, etc.) 

Clayey, silty, sandy, gravelly 

Very (clayey, silty, etc.) 

Estimated Percentage 

0-5 
5-12 

12-30 

30-50 

Test Symbols 

GS 

CN 

uu 
cu 
CD 

QU 

OS 
K 
pp 

TV 

CBR 

MD 
AL 

PIO 
CA 
OT 

Grain Size Classification 

Consolidation 

Unconsolidated Undrained Triaxial 

Consolidated Undrained Triaxial 

Consolidated Drained Triaxial 

Unconfined Compression 

Direct Shear 

Permeability 

Pocket Penetrometer 
Approximate Compressive Strength in TSF 

Torvane 
Approximate Shear Strength in TSF 

California Bearing Ratio 

Moisture Density Relationship 

Atterberg Limits 
I • I Water Content in Percent 

I L. Liquid Limit 
Natural 
Plastic Limit 

Photoionization Detector Reading 
Chemical Analysis . 
In Situ Density Test .. .. 

7794 
FigureA--1 
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Boring Log H-1-02 
Northing (ft): 423863.51 
Easting (fl): 998553.41 

Soil Descriptions 
Approximate Ground Surface Elevation In Feet: 11.8 

Medium dense, moist, gray, slightly silty, 
slightly gravelly, fine to medium SAND. 

Loose to medium dense, wet, gray, very 
gravelly SAND. 

-- Becomes .slightly gravelly. 

-- Becomes silty and gravelly. 

Medium dense, wet, gray, silty, fine SAND 
with shell fragments. 

Very soft, wet, gray, slightly clayey, sandy 
SILT with shell fragments. 

...._ Wood debris in samole. 
Medium dense, wet, gray, silty, fine SAND 
with shell fragments and wood. 

~ ~----- Rough drilling from a depth of 66.5 to 68 g- feet. 'j-

8
&: \ Hard, wet, gray SILT with scattered organic I 
-, ,_ material. _______________ 

I1
-

~ , Dense..._wet.Jl@l,_ ve!l'. silb'., fine SAND. __ J 
Hard, wet, gray, slightly sandy, very clayey 

~ SILT with scattered organic material. I- Become,, __ 

9 r--- Silty, fine SAND at tip of sampler. ~,.__ 
~ · -- Becomes sandy. 

Bottom of Bonng at 90.0 Feet. 
Completed 10/30/02. 

Depth 
in Feet 

0 

5 
"fl. 

ATD 
10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Soil descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, If indicated, ls at time of drilling (ATD) or for date 

specified. Level may vary with time. 

Sample 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-6 

S-9 

S-10 

S-11 

S-12 

S-13 

S-15 

S-16 

S-17 

S-18 

STANDARD PENETRATION 
RESISTANCE 

.t. Blows per Fool 
1 2 5 10 20 50 100 

"' llill ... 
' - / ... 

C. • 
--- \ 
---- • 

\ 
~ 

L. / ... 
1/ . 

... :,.," 
L. / • 

V • ... 

• ... 
C. .. 
- t 

... 

... --
---- .. 
- ........ ........ - ........ 

.... ' ... '\ ... ... ~ ... 

... \ 

... ... • ... ... ... ... • ... ... .. 

... • 

... ... -- • 
1 2 51020 
• Water Content in Percent 

50 100 .. .. 
7794 
FigureA-2 

LAB 
TESTS 
& (PID) 

(<1) 

(<1) CA 

(<1) 

(<1) 

(<1) GS 

GS 

'-GS 
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Boring Log H-2-02 
Northing (ft): 423531.11 
Easting (fl): 998308.07 

Soil Descriptions 
Approximate Ground Surface Elevation in Feet: 12.9 

Medium dense, moist, gray, slightly silty, 
slightly gravelly, fine to medium SAND. 

Medium dense, wet, gray, slightly silty, very 
gravelly SAND. 

Very dense, wet, gray, gravelly SAND. 

- Dense, wet, gray, slightly silty, very sandy - - -
GRAVEL. 

Loose to medium dense, wet, gray, silty, 
fine SAND, with shell fragments. 

Very dense, wet, gray, gravelly, silty, fine 
SAND. 
Hard, moist, gray, slightly sandy, clayey 
SILT. 

--.;_ lnterbedded layer of very dense, wet, dark 
gray, silty, fine to medium SAND. 

r--- lnterbedded layer of very dense, wet, dark 
gray, slightly silty, gravelly SAND. 

--.;_ lnterbedded layers of organic material. 

::::- lnterbedded lavers of siltv. fine SAND. -
Bottom of Boring at 80.0 Feet. 
Completed 10/30/02. 

Depth 
in Feet 

0. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

80 

65 

70 

75 

80 

85 

90 

'Ii. 
ATD 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Soil descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 

specified. Level may vary wlll'I time. 

Sample 

5-1 

5-2 

S-4 

5-7 

5-8 

S-9 

5-10 

S-11 

5-12 

S-14 

S-15 

5-16 

STANDARD PENETRATION 
RESISTANCE 

.a. Blows per Foot 
1 2 5 10 20 50 100 

f& 

\ • 
'\ 

\. 

' • ~ 

I 
I 

7 -... / 

I\ • 
-

• 

I • 
- \ -

• 
-

• 
I'-

- '-
• ' 

• 
-,.. 

• 
... 

• 50/5" 

u 
' 

-

1 2 5 10 20 
• Water Content in Percent 

50 100 .. .. 

LAB 
TESTS 
& (PIO) 

-(<1) 

(<1) CA 

(<1) GS 

(<1} 

(<1) 

GS 

GS? 

GS 

AL . 

HIJRTCR.OWSER 
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Boring Log H-3-02 
Northing (ft): 422897.63 
Easting (ft): 998401.54 

Soil Descriptions Depth 
in Feet 

Approximate Ground Surface Elevation in Feet: 9.7 

4 inches of Asphalt over damp, gray, silty, 0 
, fine to medium SAND. _________ ..1-

'y_ Very stiff, moist to wet, gray, very silty, fine 
SAND with trace gravels and wood debris. 5 ATD 

Water added at a de th of 5 feet. 
Medium dense, wet, gray, silty, very sandy 

, _GRAVEL with scattered root fra9!!1ents. _ ..1 - 10 
Very dense, wet, gray, slightly silty, very 
sandy GRAVEL. . 
12 inches of heave at S-3. 15 

6 inches of heave at S-4. Mud added to 
hole. 20 

25 
Dense, wet, gray, very silty, fine SAND. 

_ ScatterecLgrayels at a dee!fl of 31 feet. __ .,, 30 

Hard, moist, gray, sandy SILT with 
scattered shell fragments. 
Scattered gravels at a depth of 34 feet. 35 

Becomes slightly sandy. 40 

45 

50 

55 

Becomes sandy. 60 
Bottom of Boring at 60.5 Feet. 
Completed 10/28/02. 

N 

~ 65 

-... 
0 
(ll 70 

~ 
~- 75 .., 
~ a: 
~- 80 
1 .. 
(/) 
0 ... 
Ill z 
~ 
Ill 

85 

90 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Soil descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, If indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with lime. 

Sample 

S-1 

S-2 

S-3 

S-4 

S-5 

S-6 

5-7 

S-8 

•5-9 

•S-10 

$-11 

·s-12 

S-13 

STANDARD PENETRATION 
RESISTANCE 

• Blows per Foot 
1 2 5 10 20 50 100 

.... .. 

• '\ 
I\ ... I\ 

.... 

... ... 

.... I. 

.... 

• 

... ... • ... 
~ ... ... • .. 

.... 

.... .. • .. 

... 

.... 

t-

50/3" 

• 

50/2" 

100/6" 

t-

1 2 5 10 20 
• Water Content in Percent 

50 100 .. .. 

LAB 
TESTS 
&(PIO) 

(5.7) CA 

(<1) CA 

o-(<1) 

(<1) 

GS 

AL 

.-GS 

11/JRTCROWSER 
7194 
FigureA-4 
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Boring Log H-4-02 
Northing (ft): 423342.8 
Easting (ft): 998932.95 

Soil Descriptions 
Approximate Ground Surface Elevation in Feet 15.2 

Damp, brown, slightly gravelly, sandy SILT 
over medium dense, damp, dark gray, 
gravelly, silty SAND with shell fragments. 

- SILT with organic material. 

Very dense, wet, dark gray, silty, very 
sandy GRAVEL with scattered wood 
fraaments. 
Loose, wet, dark gray, very silty, fine 

~ SAND. 
....._ Brief_gravel,!y drill action at 18 feet. ____ .,,, -

Dense to medium dense, wet, gray, very 
silty, fine SAND with shell fragments. 

- Medium stiff, wet, gray, slightly dayey, very 
sandy SILT with shell fragments and trace 
organic material. 

--- Becomes very soft and sandy. 

--- Becomes medium stiff. 

- Dense, wet, gray, very silty, fine SAND with - -
shell fragments and trace gravels. 

,... Hard, moist, gray, sandy SILT with shell - -
fragments. 

I 

,... · Very dense, moist, gray, very silty, fine - - - -
._ SAND. -

Bottom of Boring at 78.4 Feet. 
Completed 10/31/02. 

Depth 
in Feet 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70. 

75 

80 

85 

90 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 

'.2 
ATD 

2. Soil descriptions and stratum lines are interpretive and actual changes 
may be gradual. 

3. Groundwater level, if indicated, is at time of drilling (ATD) or for date 
specified. Level may vary with time. 

Sample 

S..1 

*S..2 

S-3 

S-5 

. S-6 

S..7 

S-6 

S-9 

S-10 

S-11 

S-12 

S-13 

S-14 

S-15 

S-16 

STANDARD PENETRATION 
RESISTANCE 

.a. Blows per Foot 
1 2 · 5 10 20 50 100 

... ... 
t' '-

... I 

... 
'-
i,. j~ 

\.. 

' • .,) 

/ 
7 

.-
~ 

'-

"' ~ 
\ 

• .t, 

I 

,,~ 
/ 

~~ 

' • 

• 
y ...... 

< • 
..... :--... 

' '-i ... • 

"' ... "--
\ 

\ 
t 4 

• 

LAB 
TESTS 
& (PID) 

(<1) CA 

(<1) CA 

-(<1) 

GS 

-GS 

,_AL 

• 50/6" AL 

It 

2 5 10 20 
• Water Content in Percent 

50/5" 

50 100 .. .. 
HIJRTCROWSER 
7794 
FigureA-5 
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Monitoring Vf(e/1 Log H-5-02 
Northing (ft): 423471.57 
Easting (ft): 998516.39 

Soil Descriptions 
Approximate Ground Surface Elevation in Feet: 12.8 

Moist, gray, slightly silty, very sandy 

- GRAVEL with organic material (wood). -- -,_®LQ _______________ J 

Medium dense, moist to wet, gray, slightly 
silty, very gravelly, fine to medium SAND. 

- - Medium dense, wet, gray, very gravelly 
SAND. 

Medium dense, wet, gray, silty, fine SAND 
with shell fragments. 

Very dense, wet, dark gray, silty, very 
sandy, fine GRAVEL with shell fragments. 

Hard, wet, gray, slightly clayey, sandy to 
very sandy SILT. 

-- Becomes moist and non-sandy. 

' 
Becomes sandy with scattered organic r material. 
Bottom of Boring at 81.5 Feet. 
Completed 10/28/02. 

Depth 
in Feet 

0 

5 

10 ATD 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

1. Refer to Figure A-1 for eicplanation of descriptions and symbols. 
2. Soil descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, If indicated, is at time of drilling (ATO) or for date 

specified. Level may vary with time. 

Sample 

S-1 

5-2 

5-3 

S4 

S-5 

5-7 

S-8 

5-9 

5-10 

S-11 

S-12 

S-13 

S-14 

S-15 

S-16 

S-17 

STANDARD PENETRATION 
RESISTANCE 

• Blows per Foot 
1 2 5 10 20 

• 
/ 

.\ 
\ 

!) 
f • 

' • 

• 

• 

·, 

- I 

' • ,, 

• -

• l-4 

• ... 

M 

-
... ' ... 
-

1 2 5 10 20 
• Water Content in Pen:ent 

50 100 

I 

I 

~ 

50 100 .. .. 

LAB 
TESTS 
& (PIO) 

-(<1} 

(<1) CA 

-(<1) GS 

-(<1) 

""(<1) GS 

IIJJRTCROWSER 
7794 
FigureA-6 
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Monitoring Well Log H-6-02 
Northing (ft): 423339.67 
Easting (ft): 998716.64 

Soil Descriptions 
Approximate Ground Surface Elevation in Feet: 14 

Wood chips. 
Loose, wet, gray, silty, fine to medium 
SAND with abundant amount of wood 

-- ~~----.-------------Dense, wet, gray, silty, fine to medium 
SAND. 

Dense, wet, brown and gray, slightly silty, 
very gravelly SAND. 

Medium dense to loose, wet, gray, silty, 
fine SAND with shell fragments. 

-._ Becomes very silty. 

..._ Becomes silty. 

Hard, moist, gray and brown, sandy to very 
sandy SILT with scattered organic material. 

-- Layer of dense, moist, gray, silty, fine to 
medium SANO. 

Bottom of Boring at 80.0 Feet. 
Completed 10/29/02. 

Depth 
in Feet 

0 

5 

10 

15 

20 

25 

30 

35 

50 

ATD 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Soll descriptions and stratum lines are interpretive and actual changes 

may be gradual. 
3. Groundwater level, if indicated, Is at time of drilling (A TO) or for date 

specified. Level may vary with time. 

Sample 

S-1 

S·2 

S-3 

S-4 

S-5 

S-6 

S-7 

S-8 

. S-9 

S-10 

S-11 

STANDARD PENETRATION 
RESISTANCE 

• Blows per Foot 
1 2 5 10 20 
,_ .. ,_ .. 
- I'---. -,_ .. ' ----
---- • 
f.. 

/ ... ... ... '. ... / ... 
f.. ... 
,_ 
,_ 
,_ 
,_ • • ... \, ... -... 
... I ... .. 
... • 
... 

\ . ... ... ... 
... \_ --- .. 
---- • 
--
f.. 4 .. ... ... ... • 
... ... ... ... • 
f.. ... ... ... • .. ... 
,_ 
... 
... ... ... ... 

1 2 5 10 20 
• Water Content in Percent 

50 100 

• 

\. 

50 100 .. .. 

LAB 
TESTS 
& (PIO) 

(9) 

(<1) CA 

(<1) GS 

(<1) 

GS 

GS 

1-GS 

IIJJRTCROWSER 
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FigureA-7 
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Monitoring Well Log H-7-02 
Northing (ft): 423253.94 
Easting (ft): 998353.13 

Soil Descriptions 
Approximate Ground Surface Elevation in Feet: 11.7 

Damp, gray, gravelly, very silty, fine to 
mepium SAND over medium dense, wet, 

-, brown andJJr_fil'.,_vaiy_san9yJ;;RAVEL. __ -'­
Medium dense, wet. gray, very silty, fine 

""""- SAND. ,,-
Very dense, wet, gray, slightly silty, very 
gravelly SAND. 

i-- Becomes gravelly. 

,._ Very dense, wet, gray, very gravelly SAND. - -

r-- Becomes slightly silty. 
Dense, wet, gray, silty, fine SAND. 

Very dense, wet, gray, slightly silty, 
gravelly SAND. 

,_ Very dense, wet, gray, silty, very sandy • - - -
~ GRAVEL 

6 inches of heave, water added. 
Hard, moist to wet, gray, very sandy SILT. 

Depth 
in Feet 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

ATD 

~t-..... lnterbedded layer of very dense, wet, gray, 
65 

§ gravelly, very silty, fine to medium SAND. 
70 

§ 
!il 
~ 

75 

!- Bottom of Boring at 79.0 Feet. - - - - - -
o1 Completed 10/30/02. 

80 

i::: 

g 

I 
85 

90 

1. Refer to Figure A-1 for explanation of descriptions and symbols. 
2. Solt descriptions and stratum lines are Interpretive and actual changes 

may be gradual. 
3. Groundwater level, if Indicated, is at time of drilling (ATD) or for date 

specified. Level may vary with time. 

,• 
'• 

Sample 

S..1 

S-2 · 

5.3 

S..5 

S-6 

S..7 

S-8 

S..9 

S..10 

S..11 

S..12 

S..13 

S-14 

S..15 

S..16 

STANDARD PENETRATION 
RESISTANCE 

• Blows per Foot 
1 2 5 10 20 50 100 

• 
\ 

,__ ~ 
• i 

... 

LAB 
TESTS 
&(PIO) 

(<1) CA 

-(<1} 

• 85/11" ""(<1) 

... ... .. 77/11" -(<1) GS 

.. 
-
... I/ ... ... ·1~ ... 
... 

- • ... .. ... 
I I, ,_ ... ~ 

... ~ .. ~ 

... • ... 7 

,__ 
,__ 
... • ~ 14• ,..GS -
... .. ... • 50 16" ... 
--... • 50 16" ... 
... ... 

50 /4" ... 
... 
,__ 
,__ • 50 /4" ,__ 

.. ... 
,__ It • 50/4" -.. ... ... • 50/6" ... .. ... ... -,_ 
... --
1 2 5 10 20 
• Water Content in Percent 

50 100 .. .. 
HI.IRTCROWSER 
7794 
FigureA-8 
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APPENDIX B 
CHEMICAL DATA QUALITY REVIEW 
AND LABORATORY REPORT 

Chemical Data Quality Review 

Hart Crowser 
7794 December 6, 2002 

Nine soil samples were collected between October 29 and 31, 2002. Samples 

were submitted to ESN Northwest of Bellevue, Washington, for analysis of at 

least two of the following: 

■ Diesel- and oil-range petroleum hydrocarbons (NWTPH-Dx); 

■ Semivolatile organic compounds (EPA Method 8270); 
■ RCRA 8 metals (EPA 7000 Series); and 

■ Salinity (AOAC 935.47). 

The following criteria were evaluated in the data quality review process: 

■ Holding times; 

■ Method blanks; 

■ Surrogate recoveries; 

■ Laboratory control sample (LCS) recoveries; 

■ Matrix spike and matrix spike duplicate (MS/MSD) recoveries; and 

■ Laboratory duplicate and MS/MSD relative percent difference values (RPO). 

All required holding times were met. No method blank contamination was 

detected. Surrogate recoveries were within laboratory control limits. LCS and 

MS recoveries were within laboratory control limits. Laboratory duplicate and 

MS/MSD RPDs were acceptable. The data are acceptable for use. 
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ESN 

Julie Wukelic 
Hart Crowser, Inc. 
1910 Fairview Avenue East 
Seattle, WA 98102-3699 

Dear Ms. Wukelic: 

November 14, 2002 

Please find enclosed the analytical data report for the Port of Port Angeles Project 
in Port Angeles, Washington. Soil samples were analyzed for Diesel and Oil by 
NWTPH-Dx/Dx Extended, ·semi-VOC's by Method 8270, RCRA 8 Metals by Method 
7000 series, and Salinity by AOAC 935.47 on November 5 - 11, 2002. 

The results of these analyses are summarized in the attached tables. All soil 
values are reported on a dry weight basis. Applicable detection limits and QA/QC data are included. An invoice for this work has been sent to your accounting department.· 

ESN Northwest appreciates the opportunity to have provided analytical services to 
· Hart Crowser for this project. If you have ·any further questions about the data report, 
, please give me a call. It was a pleasure working with you, and we are looking forward to 

the next opportunity to work together. 

Sincerely, 

MichaelA.Korosec 
President 

677 Woodland Square Lp. SE, Suite D ,!it Lacey, Washington 98503 !i, 360.459.4670 ,r F.A ... ~ 360.459.3432 
\\'/eb Site: 1V1VW.ESN-USA.com , . . ':1 ,; . esm121-@a0Lcom 
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ESN SEATTLE CHEMISTRY LABORATORY 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S21105-1 
Client: HART CROWSER 
Client Job Name: 
Client Job Number: 

PORT OF PORT ANGELES 
7794 

Analytical Results 

NWTPH-Dx, mg/kg 
Matrix 
Date extracted 
Date analyzed 

Kerosene/Jet fuel 
Diesel/Fuel oil 
Heavy oil 

Surrogate recoveries: 
Fluorobipheny1 
o-T erphenyl 

Data Qualifiers and Analytical Comments 
nd • not detected at listed reporting limits 
na - not analyzed 
C - coelulion with sample peaks 
M - matrix Interference 
J - estimated value 
Results reported on dry-weight basis 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPO limit: 35% 

Soil 
Reporting 

Limits 

20 
20 
50 

MTH BLK 
Soil 

11/05/02 
11/05/02 

nd 
nd 
nd 

107% 
107% 

Page 1 of3 

HC1-S2 HC2-S2 HC3-S1 HC3-S2 
Soil Soil Soll Soil 

11/05/02 11/05/02 11/05/02 11/05/02 
11/05/02 11/05/02 11/05/02 11/05/02 

nd nd nd nd 
nd nd 73 54 
nd nd nd nd 

104% 111% 110% 111% 
114% 124% 120% 122% 

POPA 087080 



ESN SEATTLE CHEMISTRY LABORATORY 

(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S21105-1 

Client: HART CROWSER 

Client Job Name: 
Client Job Number: 

PORT OF PORT ANGELES 

7794 

Analytical Results 

NWTPH-Dx, mg/kg 
Matrix 
Date extracted 
Date analyzed 

Kerosene/Jet fuel 
Diesel/Fuel oil 
Heavy oil 

Surrogate recoveries: 

Fluorobiphenyl 
o-Terphenyl 

Data Qualifiers and Analytical Comments 

nd - not detected at listed reporting limits 

na - not analyzed 
C - coelution with sample peaks 

M • matrix interference 
J - estimated value 
Results reported on dry-weight basis 

Acceptable Recovery limits: 65% TO 135% 

Acceptable RPO limit: 35% 

Soil 
Reporting 

Limits 

20 
20 
50 

HC4-S1 
Soil 

11/05/02 
11/05/02 

nd 
nd 

640 

107% 
113% 

Page 2 of3 

DUPL RPO 

HC4-S1 HC4-S1 HC4-S3 HCS-52 

Soil Soil Soil Soil 

11/05/02 11/05/02 11/05/02 .11/05/02 

11/05/02 11/05/02 11/05/02 11/05/02 

nd nd nd 

nd nd nd 

660 3% nd nd 

115% 113% 111% 

118% 128% 126% 

POPA 087081 
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ESN SEATTLE CHEMISTRY LABORATORY 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S21105-1 
Client HART CROWSER 
Client Job Name: 
Client Job Number: 

PORT OF PORT ANGELES 
7794 

Analytical Results 

NWTPH-Ox, mg/kg 
Matrix 
Date extracted 
Date analyzed 

Kerosene/Jet fuel 
Diesel/Fuel oil 
Heavy oil 

Surrogate recoveries: 
Fluoroblphenyl 
o-Terphenyl 

Data Qualifiers and Analytical Comments 
nd - not detected at listed rer;>orting limits 
na - not analyzed 
C - coelution with sample peaks 
M - matrix interference 
J • estimated value 
Results reported on dry-weight basis 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPO limit: 35% 

Soil 
Reporting 

Limits 

20 
20 
50 

. HC6-S2 HC7-S1 
Soil Soll 

11/05/02 11/05/02 
11/05/02 11/05/02 

nd nd 
nd nd 
nd nd 

112% 107% 
127% 125% 

Page3of3 
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ESN SEATTLE CHEMISTRY LABORATORY 

I (425) 957-9872, fax (425) 957-9904 

ESN Job Number: 521105-1 
Client: HART CROWSER 

I 
Client Job Name: PORT OF PORT ANGELES 
Client Job Number: 7794 

Analytical Results 

I 8270, m11/kl! MTHBLK LCS HC-1 S-2 HC-3 S·1 HC-3 S-1 (2! HC-4S-1 
Matrix Soil Soil Soil Soil Soil Soil Soil 
Date extracted Reportin~ 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 
Date analyzed Limtts 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 

I Penatchloroethane 0.10 nd nd nd nd nd Phenol 0.10 nd nd nd nd nd 
2-Chlorophenol 0.10 nd nd nd nd nd Bis (2-chloroethyl) ether 0.10 nd nd nd nd nd 

I 1, 3-Dichlorobenzene 0.10 nd nd nd nd nd 
1, 4-Dichlorobenzene 0.10 nd 115% nd nd nd nd 1, 2-Diohlorobenzene 0.10 nd nd nd nd nd 2-Methylphenol (o-oresol) 0.10 nd nd nd nd nd Bis (2-chloroisopropyl) ether 0.10 nd nd nd nd nd 

I 3,4-Methylphenol (m,p-cresol) 0.10 nd nd nd nd nd 
2-Nitrophenol 0.50 nd nd nd nd nd 2,4-Dimethylphenol 0.50 nd nd nd nd nd Bis (2-chloroethoxy) methane 0.10 nd nd nd nd nd 

I 
2,4-Dichlorophenol 0.50 nd nd nd nd nd 1,2, 4-Trichlorobenzene 0.10 nd 123% nd nd nd nd 
Naphthalene 0.10 nd nd nd nd nd 2, 6-0ichlorophenol 0.50 nd nd nd nd nd 
Hexachloropropylene 0.50 nd nd nd nd nd 

I Hexachlorobutadiene 0.50 nd nd nd nd nd 4-Chloro-3-methylphenol 0.50 nd nd nd nd nd 
1,2,4,5-Tetrachlorobenzene 0.10 nd nd nd nd nd Hexachlorocyclopentadiene 0.10 nd nd nd nd nd 

l 
2.4,6-Trichforophenol 0.50 nd nd nd nd nd 
2,4,5-Trichlorophenol 0.50 nd nd nd nd nd 
2-Chloronaphthalene 0.10 nd nd nd nd nd 
Dimethylphthalate 0.10 nd nd nd nd nd 
Acenaphthylene 0.10 nd nd nd nd nd 

r 
Acenaphthene 0.10 nd 104% nd nd nd nd 
2,4-Dinitrophenol 0.50 nd nd nd nd nd 
4-Nitrophenol 0.50 nd nd nd nd nd 
Pentaohlorobenzene 0.10 nd nd nd nd nd 
2, 3, 4,6-T etrachlorophenol 0.10 nd nd nd nd nd 
Fluorene 0.10 nd nd nd nd nd 
Diethylphthalate 0.50 nd nd nd nd nd 
4-Chlorophenylphenylether 0.10 nd nd nd nd nd 
N-Nitrosodiphenylamine 0.10 nd nd nd nd nd 
4-Bromophenylphenylether 0.10 nd nd nd nd nd 
Hexaohlorobenzene 0.10 nd nd nd nd nd 
Pentachlorophenol 0.50 nd nd nd nd nd 
Phenanthrene 0.10 nd nd nd nd nd 
Anthraoene 0.10 nd nd nd nd nd 
2-sec-Butyl-4,6-dinilroph.mol (D 0.50 nd nd nd nd nd 
Di-n-butylphthalate 0.10 nd nd nd nd nd 
Fluoranthene 0.10 nd nd nd nd nd 
Pyrene 0.10 nd 102% nd nd nd nd 
Butylbenzylphthalate 0.50 nd nd nd nd nd 
Benzo(a)anthracene 0.10 nd nd nd nd nd 
Chrysene 0.10 nd nd nd nd nd 
Bis (2-ethylhexyl) ether 0.10 nd nd nd nd nd 
Di-n-octylphthalate 0,50 nd nd nd nd nd 
Benzo(b)ftuoranthene 0.10 nd nil nd nd nd 
Benzo(k)fluoranthene 0.10 nd nd nd nd nd 
Benzo(a)pyrene 0.10 nd nd nd nd nd 
Dibenzo(a,h)anthracene 0.10 nd nd nd nd nd 
Benzo(ghi)perylene 0.10 nd nd nd nd nd lndeno(1, 2,3-cd)pyrene 0.10 nd nd nd nd nd 

Page 1 of 4 
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ESN SEATTLE CHEMISTRY LABORATORY 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: 821105-1 
Client: HART CROWSER 
Client Job Name: 
Client Job Number: 

PORT OF PORT ANGELES 
7794 

Analytical Results 
8270, mg/kg 
Matrix 
Date extracted 
Date analyzed 

Surrogate recoveries 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2, 4,6-Tribromophenol 
4-Terphenyl-d14 
Data Qualifiers and Analytical Comments 
nd - not detected at listed reporting limits 
Acceptable Recovery limits: 65% TO 135% 

· Acceptable RPO limit: 35% 

Soil 
Reporting 

Limits 

MTHBLK LCS HC-1 S-2 HC-3 S-1 HC-3 S-1 (2) HC-4S-1 
Soil Soil Soil Soil Soll Soil 

11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 
11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 

118% 96% 100% 112% 88% 78% 
121% 100% 112% 105% 111% 112% 
114% 101% 131% 117% 110% 115% 
95% 70% 79% 88% 114% 129% 
96% 79% 95% 87% 93% 97% 

Page 2 of 4 
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ESN SEATTLE CHEMISTRY LABORATORY 

I 
(425) 957-9872. fax (425) 957-9904 

ESN Job Number: S21105-1 
Client: HART CROWSER 
Client Job Name: PORT OF PORT ANGELE 

I Client Job Number: 7794 

Analytical Results 
MS MSO 

I 
82701 m9!k9 HC-4 S-3 HC-6 S-2 HC-7 S-1 HC-7 S-1 HC-7 S-1 RPO Matrix Soil Soil Soil Soil Soil Soll % Date extracted Reporting 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 Date analyzed Limits 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 11/06/02 

I Penatchl:iroelhane 0.10 nd nd nd Phenol 0.10 nd nd nd 2·Chlorophenol 0.10 nd nd nd Bis (2-chloioethyl) ether 0.10 nd nd nd 

I 
1,3-Dichlorobenzene 0.10 nd nd nd 1,4-Dichlorobenzene 0.10 m:! nd nd 116% 115% 1% 1,2-Dichlorobenzene 0.10 nd nd nd 2-Methylpheno! (o-cresol) 0.10 nd nd nd Bis (2-chloroisopropyl) ether 0.10 nd nd nd 

I 
3,4-Melhylphenol (m,p-cresol) 0.10 nd nd nd 2-Nitrophenol 0.50 nd nd nd 2,4-Dimethylphenol 0.50 nd nd nd Bis (2-chloroell'loXY) methane 0.10 nd nd nd 2,4-Dichlorophenol 0.50 nd nd nd I 1.2,4-Trichlorobenzene 0.10 nd nd nd 123% 123% 0% Naphthalene 0.10 nd nd nd 2,6-Dichlorophenol 0.50 nd nd nd Hexachloropropylene 0.50 nd nd nd 

I 
Hexachlorobutadiene 0,50 nd nd nd 4-Chloro-3-methylphenol 0.50 nd nd nd 1,2,4,5-Tetrachlorobenzene 0.10 nd nd nd Hexachlorocyclopentadiene 0.10 nd nd nd 2,4, 6-Trichlorophenol 0.50 nd nd nd I 2,4, 5-Trichlorophenol 0,50 nd nd nd 2-Chloronaphthalene 0.10 nd nd nd Dimethylphthalate 0.10 nd nd nd Acenaphthylene 0.10 nd nd nd 

I 
Acenaphthene 0.10 nd · nd nd 102% 105% 3% 2, 4-Dlnitrophenol 0,50 nd nd nd 4-Nltrophenol 0.50 nd nd nd Pentachlorobenzene 0.10 nd nd nd 2,3,4,6-Tetrachlorophenol 0.10 nd nd nd 

I Fluorene 0.10 nd nd nd Diethylphthalate 0.50 nd nd nd 4-Chlorophenylphenylether 0.10 nd nd nd N-Nitrosodiphenylamlne 0.10 nd nd nd 

I 
4-Bromophenylphenylether 0.10 nd nd nd Hexachlorobenzene 0.10 nd nd nd Pentachlorophenol 0.50 nd nd nd Phenanthrene 0.10 nd nd nd Anlhracene 0.10 nd nd nd 

I 2-sec-Butyl-4,6-dlnltrophenol (D 0.50 nd nd nd Di-n-butylphthalate 0.10 nd nd nd Fluoranthene 0.10 nd nd nd Pyrene 0.10 nd nd nd 103% 102% 1% Butylbenzylphthalate 0.50 nd nd nd Benzo(aJanthracene 0.10 nd nd nd Chrysene 0.10 nd nd nd Bis (2-ethylhexyl) ether 0.10 nd nd nd Di•n-octylphthalate 0.50 nd nd _nd Benzo(bJftuoranthene 0.10 nd nd nd Benzo(k)fluoranthene 0.10 nd nd nd Benzo(a)pyrene 0.10 nd nd nd Dibenzo(a,h)anthracene 0.10 nd nd nd Benzo(ghi)perylene 0.10 nd nd nd lndeno(1,2,3-cd)pyrene 0.10 nd nd nd 
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ESN SEATTLE CHEMISTRY LABORATORY 
(425) 957-9872, fax (425) 957-9904 

ESN Job Number: S21105-1 
Client: HART CROWSER 
Client Job Name: 
Client Job Number: 

PORT OF PORT ANGELE 
7794 

Analytical Results 

8270, m!!{ki! 
Matrix Soil 
Date extracted Reporting 
Date analyzed Limits 

Surrogate recoveries 
Phenol-d6 
Nilrobenzene-d5 
2-Fluorobiphenyl 
2. 4, 6-T ribromophenol 
4-Terphenyl-d14 
Data Qualifiers and Analytical Comments 
nd - not detected at listed reporting limits 
Acceptable Recovery limits: 65% TO 135% 
Acceptable RPD limit: 35% 

MS MSD 
HC-4S-3 HC-6 S-2 HC-7 S-1 HC-7 S-1 HC-7 S-1 RPO 

Soll Soil Soil Soil Soil % 
11/06/02 11/06/02 11/06/02 11106/02 11/06102 11/06/02 
11/06/02 11/06/02 11/06/02 11106/02 11/06/02 11/06102 

90% 112% 93% 110% 108% 
107% 122% 117% 101% 101% 
115% 110% 106% 101% 99% 
68% 129% 114% 88% 89% 
92% 101% 97% 93% 94% 

Page4 of 4 
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ESN NORTHWEST CHEMISTRY LABORATORY 

PORT OF PORT ANGELES PROJECT 
Port Angeles, Washington 
Hart Crowser, Inc. 
Client Project #7794 

Heavy Metals in Soil by EPA-7000 Series 

Lead(Pb} Cadmium (Cd) Chromium (Cr) 

Sample Date EPA7420 EPA 7130 EPA7190 
Number Analyzed ime> (rowkg) ~me~ 
Method Blank 11/6/02 nd nd nd 
HC•l S-2 11/6/02 nd nd 6 

HC-3 S-1 11/6/02 nd nd nd 
HC-48-1 11/6/02 140 nd nd 

HC-68-2 11/6/02 nd nd 1 
HC-7 S-1 11/6/02 nd nd 7 

HC-7S-IDup. 11/6/02 nd nd 7 

HC-48-3 11/6/02 29 nd nd 

Method Detection Limits s I s 

"nd" Indicates not detected at listed detection limits. 

ANALYSES PERFORMED BY: Marilyn Farmer 

- - - - - - ... - ...-w .... i. 

Arsenic (As) Silver(Ag) Barium(Ba) Selenium (Se) Mercury (Hg) 

EPA7061 EPA7760 EPA 7080 EPA 7741 EPA 7471 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (m!:'9) 

nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 
nd nd nd nd nd 

nd nd nd nd nd 
nd nd nd nd nd 

nd nd nd · nd nd 
nd nd nd nd nd 

s 20 so so 0.5 
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ESNNORTHWEST CHEMISTRY LABORATORY 

PORT OF PORT ANGELES PROJECT 
Port Angeles, Washington 
Hart Crowser, Inc. 
Client Project #7794 

- - -

QA/QC Data - Total Metals EPA-7000 Series Analyses 

le Number: HC-S S-2 

Spiked Measured Spike 

Cone. Cone. Recovery 

Leaci 12S 138 110 

Cadmium 12.5 11.6 93 

Chromium 125 123 98 

Spiked Measured Spike 

Cone. Cone. Recovery 

(mg/kg) (mg/kg) (%) 

Lead 125 129 103 
Cadmium 12.5 10.6 85 

Chromium 125 122 98 

ACCEPTABLE RECOVERY LIMITS FOR MATRIX SPIKES: 65%-135% 
ACCEPTABLERPDIS35% 

ANALYSES PERFORMED BY: Marilyn Farmer 

Spiked 

Cone. 

125 

12.5 

125 

MatrixS ike licate 

Measured 

Cone. 

142 

12.5 

132 

- - - - - - - - -

RPD 

Spike 

Recovery 

114 2.86 
100 7.47 

106 7.06 
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STL Seattle 

Sample Identification: 

l,.ab. No. Client ID Qateffime sampled Matrix 

109779-1 HC-1 S-2 10-28-02 * solid 
109779-2 HC-2 S-2 10-28-02 * solid 
109779-3 HC-3 8-1 10-28-02 * solid 
109779-4 HC-3 S-1 (2) 1 0-28-02 * solid 
109779-5 HC-4 S-1 10-28-02 * solid 
109779-6 HC-4 S-3 10-28-02 * solid 
109779-7 HC-5 S-2 10-28-02 * solid 
109779-8 HC-6 S-2 10-28-02 * solid 
109779-9 HC-7 S-1 10-28".'02 * solid 
* - Sampling time not specified for this sample 

STL Seattle Is a part of Severn Trent Laboratories, Inc. 

This report is issued solely for the U$e of the psrson or company to whom it is addrsssed. Any use, copying or 
disclosure other than by the Intended recipient is unauthorized. II you have received this report in e"or, please 

notify the sender immediately at 253-922-2310 and destroy this report immediately. 
2 
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STL Seattle 

Client Name 
Project Name 
Date Received . 

ESN Northwest, Inc. 
Port of Port Angeles 

11-06-02 

General Chemistry Parameters 

CHent Sample ID HC-1 S-2 
Lab ID 109779-01 

Date 
Method Analvmd Units Result 

AOAC935.47 11-11-02 % 0.01 

Client Sample ID HC-2S-2 
Lab ID 109779-02 

Date 
Method Analvzed Units Result 

AOAC935.47 11-11-02 % ND 

Client Sample ID HC-3 S-1 
Lab ID 109779-03 

Date 
Method Analvzed Units Result 

AOAC935.47 11-11-02 % 0.05 

Client Sample ID HC-3 S-1 (2) 
Lab ID 109779-04 

Date 
Method Analvzed Units Result 

AOAC935.47 11-11-02 % 0.50 

Client Sample ID HC-4 S-1 
Lab ID 109779-05 

Date 
Method Analvzed Units Result 

AOAC935.47 11-11-02 % 0.03 

STL Seattle is a part of Severn Trent Laboratories, Inc. 

PQL 
0.005 

PQL 
0.005 

PQL 
0.005 

PQL 
0.005 

PQL 
0.005 

3 
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I STL Seattle 

I 
Client Sample ID HC-4S-3 

I Lab ID 109779-06 

Date 
Parameter Method Analvzed Units Result PQL 

I Salt AOAC935.47 11-11-02 % 0.005 0.005 

I Client Sample ID HC-SS-2 
Lab ID 109779-07 

Date 

I Parameter Method Analvzed Units Result PQL 

Salt AOAC935.47 11-11-02 % 0.02 0.005 

I Client Sample ID HC-6 S-2 
Lab ID 109779-08 

I Date 
Parameter Method Analvzed Units Result PQL 

Salt AOAC935.47 11-11-02 % 0.005 0.005 

I 
Client Sample ID HC-7 S-1 

I 
Lab ID 109779-09 

Date 
Parameter Method Analvzed Units Result PQL 

I 
Salt AOAC 935.47 11-11-02 % 0.02 0.005 

I 
I 
I 
I 
I 
I 
I 
I 

STL Seattle is a part of Severn Trent Laboratories, Inc. 
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I 
STLSeattle 

SEVERN 

TRENT STL 
5755 8111 Street East 
Taooma, WA 98424 

Tel: 253 922 2310 
Fax: 253 922 5047 
www.s,tl-ing.c;om I 

DATA QUALIFIERS AND ABBREVIATIONS 

I~ 1 : This analyte was detected In the associated method blank. The analyte concentration was determined not to be 

significantly higher than the associated method blank (less than ten times the concentration reported In the blank). 

1~2: 
C1: 

l2: 
l..1= 
D: 

1:: 
j• { 

,~CL: 
MDL: 

1\1: 
ND: 

l=>QL: 

X1: 

lxs: 
X6: 

IX7: 
lx1a: 

IXB: 

· X9: 

I 

This analyte was detected in the associated method blank. The analyte concentration in the sample was determined 

to be signlficantly higher than the method blank (greater than ten times the concentration reported in the blank). 

Second column confirmation was performed. The relative percent difference value (RPO) between the results on 

the two columns was evaluated and determined to bes 40%. 

Second column confirmation was performed. The RPD between the results on the two columns was evaluated and 

determined to be > 40%. The higher result was reported unless anomalies were noted. 

GC/MS confirmation was performed. The result derived from the original analysis was reported. 

The reported result for this analyte was calculated based on a secondary dilution factor. 

The concentration of this analyte exceeded the instrument calibration range and should be considered an estimated 

quantity. 

The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quantity. 

Maximum Contaminant Level 

Method Detection Limit 

See analytical narrative. 

Not Detected 

Practical Quantitation Limit 

Contaminant does not appear to be "typical" product. Elution pattern suggests it may be ___ _ 

Contaminant does not appear to be "typical" product. 

Identification and quantitation of the analyte or surrogate was complicated by matrix interference. 

RPD for duplicates was outside advisory QC limits. The sample was re-analyzed with slmilar results. The sample 

matrix may be nonhomogeneous. 

RPO for duplicates outside advisory QC limits due to analyte concentration near the method practical quantitation 

limiVdetection limit. 

Matrix spike recovery was not determined due to the required dilution. 

Recovery and/or RPD values for matrix spike(/matrix spike duplicate) outside advisory QC limits. Sample was re­

analyzed with similar results. 

Recovery and/or RPD values tor matrix spike(/matrix spike duplicate) outside advisory QC limits. Matrix 

interierence may be indicated based on acceptable blank spike recovery and/or RPO. 

Recovery and/or RPD values tor this spiked analyte outside advisory QC limits due to high concentration of the 

analyte in the original sample. 

Surrogate recovery was not determined due to the required dilution. 

Surrogate recovery outside advisory QC llmlts due to matrix interference. 

I SAS•QAM REV i4 10/2001 
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------
imple Custody Record 
1ples Shipped to: _____ _ 

~11m-1- - .. .. Hart Crowser, \nc- ·· 
1910 Fairview Avenue East 

Seattle, Washington 98102-3699 

Phone: 206-324-9530 FAX: 206-328-5581 

:>B J J 'ft/ LAB NUMBER _____ _ I I I .iiT......t-, I I~ 

1ROJECT NAME Pl!Jr+ o+. Poe+ A "-J1-= /e. J' 

IART CROWSER CONTACT _J_, lte,,. Wv ke Ltc. 

,AMPLED BY: fjeA -,__,, lff-e.. 

~B NO. I SAMPLE ID I DESCRIPTION I D~TE I TIME 

5_-z. 
s-, 

-'> I s-f 
.S-z.. 

± I HC-'f I s-

RELINQUISHED BY DATE RECEIVED BY DATE 

SPECIAL SHIPMENT HANDLING OR 
STORAGE REQUIREMENTS: 

w 
z 
~ z 
0 u 
LL. 
0 
d z 

OBSERVATIONS/COMMENTS/ 
COMPOSITING INSTRUCTIONS 

TOTAL NUMBER OF CONTAINERS 

COOLER NO.: STORAGE LOCATION: I TURNAROUND TIME: 

SIGNATURE - SIGNATURE 
-u TIME TIME 
~ PRINT NAME PRINT NAME See Lab Work Order No. 

~ COMPANY COMPANY for Other Contract Requirements 

~ lhite and Yellow Copies to Lab Pink to Project Manager Lab to Return White Copy to Hart Crowser Gold to Sample Custodian 

0 
co 
(,) 

D 24 HOURS 

O48H0URS 

072 HOURS 

□ 1 WEEK 

~TANDARD ~~_A:) 
OTHER _____ _ 




