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Introduction

This technical memorandum (TM) summarizes the results of the City of Portland (City) Bureau of
Environmental Services’ (BES) source control investigation of inline solids that have entered a
portion of the City Outfall Basin S-5 stormwater conveyance system. This investigation,
conducted in July 2005, is part of the City’s ongoing source control program associated with the
Portland Harbor City of Portland Outfalls Project. These investigation results are submitted
pursuant to the August 13, 2003, Intergovernmental Agreement (IGA) between the Oregon
Department of Environmental Quality (DEQ) and the City.

Purpose and Objectives

The purpose of this source control investigation is to evaluate whether inline solids discharged
into portions of the Outfall Basin S-5 stormwater conveyance system contain contaminants at
concentrations that could be detrimental to the Willamette River.

Outfall Basin S-5 was designated as a Priority 2 outfall, based on elevated concentrations of
copper, zinc, and bis(2-ethylhexyl)phthalate detected in one of the surface sediment samples
collected by the City near Outfall S-5 in 2002 (CH2M Hill, 2004). This priority category is applied
to outfalls with slightly elevated concentrations of contaminants that may affect sediment quality.
Concentrations exceeded DEQ High screening level values (SLVs); comparison of this dataset to
the December 2005 Portland Harbor Joint Source Control Strategy (JSCS) (DEQ/EPA, 2005) SLVs
indicates that the same three constituents exceed toxicity SLVs (see Attachment A) at one sample
location (out of a total of six samples). Based on these data, EPA has included the outfall vicinity
in a draft Area of Potential Concern (AOPC). The objectives of this source control investigation
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INLINE SOLIDS SAMPLING

are to determine whether inline solids contain elevated levels of metals and semivolatile organic
compounds (SVOCs), and to identify possible sources for these contaminants.

Background

No DEQ cleanup sites are located within Outfall Basin S-5 (DEQ, 2005). Only one site has an
NPDES 1200-Z stormwater permit in the basin: Environmental Fibers Intl. (formerly Greenstone
Industries) located at 4325 N. Commerce St. on the western end of the basin. The facility recycles
paper, cardboard, and plastic materials. Other properties in the basin are used for commercial
and industrial activities that do not require a stormwater permit under current NPDES
regulations.

Outfall Basin S-5 consists of two main branches that drain portions of N. Channel Avenue and
the adjoining properties. One segment drains the western portion of the basin, while the other
drains the eastern portion. These two line segments meet at manhole AAP982 and drain through
a 36-inch-diameter concrete line to Outfall S-5. The original intent of the sampling event was to
collect several solids samples within each branch to assist in source tracing.

Because of the limited availability of inline solids, samples were collected only from the line
segment draining the western portion of the basin. Consequently, potential contaminant
contributions to the eastern portion of the conveyance system remain unknown. Figures 1
through 3 show the locations of the Outfall Basin S-5 stormwater conveyance system and the two
sampling locations for this investigation.

Field Activities

The City coordinated with DEQ regarding this source control investigation before conducting
this work. Inline solids were sampled by the BES Field Operations section between
approximately 11:30 a.m. and 12:30 p.m. on July 26, 2005. Photographs of the solids are included
in Attachment B. Field notes taken during sampling activities are provided in Attachment C.

Solids samples were collected using a stainless steel spoon and bowl, in accordance with BES
Field Operations” Standard Operating Procedures. Solids were collected in the western portion
of the basin from the 24-inch-diameter line. The first sample was collected just downstream of
manhole AAP965, which is approximately 875 feet downstream from the Environmental Fibers
lateral connection to this line. The solids at this location consisted of sand, gravel, and cobbles,
and had a slight rotting odor. These solids represent contributions from facilities on the north
side of N. Channel Ave. as well as discharges from four catch basins on N. Channel Avenue.

The second sampling location was at manhole AAP981. Inline solids with the consistency of clay
were collected from both upstream and downstream of the manhole. This sample was collected
approximately 2,000 feet downstream of the first sample. There are four catch basins on N.
Channel Avenue and at least three stormwater lateral connections to the main line between the
two sampling locations.

Summary of Results

The two inline solids samples obtained from Outfall Basin S-5 were analyzed for metals and
SVOCs. The laboratory analytical results and data validation report for the two samples are
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INLINE SOLIDS SAMPLING

provided in Attachment D. Table 1 summarizes the chemical analytical data results. The
chemical data resulting from the Outfall Basin S-5 sampling were compared with the JSCS SLVs.
Metals concentrations also were compared with DEQ Default Background Concentrations for
metals in soil (DEQ, 2002). The results of the comparisons are summarized as follows:

» Of the 10 detected metal constituents, both samples had concentrations of cadmium,
copper, and zinc exceeding the JSCS SLVs. Sample AAP981 also had concentrations of
chromium, lead, and nickel exceeding the SLVs. Concentrations of all metals were greater
in the downstream sample (AAP981) compared with the upstream sample (AAP965).
Both samples exceeded background concentrations of arsenic, barium, chromium, copper,
and zinc. Sample AAP981 also exceeded background concentrations for lead, mercury,
and nickel. Anthropogenic sources can be assumed where metals exceed background
concentrations.

> Of the SVOCs, bis(2-ethylhexyl)phthalate and di-n-butyl phthalate (in both samples) and
benzo(g,h,i)perylene (in sample AAP981) were the only constituents that were reported at
concentrations greater than JSCS SLVs.

Figures 1 through 3 show the locations of the two samples with a summary of the analytical
results.

Conclusions and Recommendations

The results of the Outfall Basin S-5 source control investigation indicate that metals and SVOCs
are being discharged to the City stormwater conveyance system in concentrations that exceed
JSCS SLVs. The matrices of the two samples were very different; the most downstream sample
(AAP981) was primarily clay while the upstream sample (AAPP965) had coarser materials.
Therefore, making any conclusions on the spatial pattern as it relates to sources may be
misleading (i.e. the concentrations in the finer-grain materials could be similar in both samples
but would be diluted in the upstream sample by larger-grain solids). While the sample collected
farthest downstream had the highest concentrations of contaminants, it is unclear if additional
contaminants are being discharged to the stormwater system between manholes AAP965 and
AAPI81 or if the differences in concentrations are a result of the sample matrix.

The contaminants found in these samples are consistent with those found in river sediments
located adjacent to Outfall S-5. No solids were available for sampling in the eastern portion of
the basin; therefore, the potential contaminant contributions to that portion of the conveyance
system remain unknown.

The City will update the facility list developed for Outfall Basin S-5 (CH2M HILL, 2000) and send
an Industrial and Commercial Environmental Survey to facilities that discharge stormwater to this
basin. This survey is conducted continuously by the BES Industrial Source Control Division to
identify industrial or commercial dischargers that may be subject to pretreatment or stormwater
program requirements. Survey information will be reviewed to further evaluate whether
contaminant concentrations detected in inline solids and river sediment could be traced to
sources within the basin.
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Table 1

Summary of Chemical Analytical Results
Inline Solids Sampling

City Outfall Basin S-5

Upstream ------------------- > Downstream DEQ Default
AAPI65 AAP981 JSCS JSCS Background
IL-S5-AAP965-0705  IL-S5-AAP981-0705  Screening Level Screening Level Concentrations

Class  Analyte Units 7/26/2005 7/26/2005 (Toxicity)®  (Bioaccumulation)® Soil
Metals (EPA 6020)

Arsenic mg/Kg 11.6 11.7 33 -- 4

Barium mg/Kg 93.1 370 -- -- 7

Cadmium mg/Kg 0.98 10.1 498 0.003 --

Chromium mg/Kg 40.1 130 111 4200 1

Copper mg/Kg 181 430 149 10 42

Lead mg/Kg 13.2 1490 128 128 36

Mercury mg/Kg 0.082 0.62 1.06 -- 17

Nickel mg/Kg 19.6 70.3 48.6 316 38

Silver mg/Kg 0.29 0.80 5 -- 1

Zinc mg/Kg 511 1300 459 3 86
Metals (EPA 7471)

Mercury mg/Kg 0.0199 U 0.179 1.06 -- 0.07
PAHSs (EPA 8270-SIM)

1-Methylnaphthalene ng/Kg 5.66 56.3 -- -

2-Methylnaphthalene ng/Kg 5.81 198 200 -

Acenaphthene ng/Kg 5.66 U 34.6 300 -

Acenaphthylene ng/Kg 5.66 U 30.3 200 -

Anthracene ng/Kg 5.66 U 443 845 -

Benzo(a)anthracene na/Kg 42,5 145 1050 --

Benzo(a)pyrene ng/Kg 40.7 336 1450 -

Benzofluoranthenes na/Kg 70.2 328 13000 --

Benzo(g,h,i)perylene ng/Kg 33 332 300 -

Chrysene na/Kg 55.1 210 1290 --

Dibenzo(a,h)anthracene ng/Kg 7.27 6.83 U 1300 -

Fluoranthene na/Kg 74.2 252 2230 --

Fluorene ng/Kg 6.39 25.0 536 -

Indeno(1,2,3-cd)pyrene na/Kg 31.8 6.83 U 100 --

Phenanthrene ng/Kg 48.9 184 1170 -

Pyrene na/Kg 64.3 295 1520 --

Total PAHs ng/Kg 485.83 2470.5 -- -
Phthalates (EPA 8270-SIM)

Bis(2-ethylhexyl) phthalate ng/Kg 1410 J 1490 J 800 330

Butyl benzyl phthalate ng/Kg 254 ) 540 J -- -

Diethyl phthalate na/Kg 22.6 UJ 28.0J 600 --

Dimethyl phthalate na/Kg 22.6 UJ 474 ) -- --

Di-n-butyl phthalate ng/Kg 1371 2621 100 -

Di-n-octyl phthalate ng/Kg 132) 222 - -

Notes:

J = The analyte was detected and has been qualified as an estimated quantity.

U = The analyte was not detected above the reported sample quanitfication limit.

UJ = The analyte was not detected above the the reported sample quantification limit; the quantitation limit is estimated.
All units in micrograms per kilogram (g/Kg) or milligrams per kilogram (mg/Kg) dry weight.

JSCS - Portland Harbor Joint Source Control Strategy (DEQ/EPA Final December 2005).

® MacDonald PEC and other SQVs Screening level for Soil/Catch Basin Sediment.

® DEQ 2001 Bioaccumulative Sediment SLVs Screening level for Soil/Catch Basin Sediment.

-- No JSCS screening level available.

Only compounds detected in one or more samples are shown on Table 1, see Attachment D for complete laboratory results.
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Metals:

As - 11.6 mg/Kg
Ba - 93.1 mg/Kg
Cd - 0.98 mg/Kg
Cr - 40.1 mg/Kg
Cu - 181 mg/Kg
Pb - 13.2 mg/Kg
Ni - 19.6 mg/Kg
Ag - 0.29 mg/Kg
Zn - 511 mg/Kg

| Manhole AAP981
| Downstream from node §

| Metals:
| As - 11.7 mg/Kg
"1 Ba - 370 mg/Kg

Cd - 10.1 mg/Kg
Cr - 130 mg/Kg
Cu - 430 mg/Kg
Pb - 1490 mg/Kg
Hg - 0.179 mg/Kg
Ni - 70.3 mg/Kg
Ag - 0.80 mg/Kg

‘3;"

T Storm Inlets
—>— Storm Pipe

( Manhole
Taxlots
[] s-5 Basin Boundary
® Sample Location

8 NPDES Stormwater
Permits
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Note: Only detected
constituents are shown.
mg/Kg= milligrams/Kilogram
dry weight

Figure 1

Outfall S-5

Inline Solids Sampling
Metals

Sample Date: 7/26/2005

File Name: gram Manager:
si\gisloutfalls\outfalls_S5\ Dawn Sanders
2




Manhole AAP981

PAHSs:
Total PAHSs - 485.83 ug/Kg

Benzo(a)anthracene - 145 ug/Kg
Benzo(a)pyrene - 336 pg/Kg
Benzofluoranthenes - 328 ug/Kg
Benzo(g,h,i)perylene - 332 pg/Kg
Chrysene - 210 pg/Kg
Fluoranthene - 252 pg/Kg
| Pyrene - 295 ug/Kg
1-Methylnaphthalene - 56.3 ug/Kg
2-Methylnaphthalene - 198 pg/Kg
Acenaphthene - 34.6 ug/Kg
Acenaphthylene - 30.3 pg/Kg

I8 Anthracene - 44.3 pg/Kg

i Fluorene - 25.0 pg/Kg
S Phenanthrene - 184 pg/Kg

| Manhole AAP965

Downstream from node

PAHSs:
Total PAHSs - 2470.5 ug/Kg

| Benzo(a)anthracene - 42.5 ug/Kg

Benzo(a)pyrene - 40.7 pug/Kg

= Benzofluoranthenes - 70.2 ug/Kg
- | Benzo(g,h,i)perylene - 33 pg/Kg

Chrysene - 55.1 pg/Kg

) Dibenzo(a,h)anthracene - 7.27 ug/Kg :

Fluoranthene - 74.2 ug/Kg
Indeno(1,2,3-cd)pyrene - 31.8 pg/Kg
Pyrene - 64.3 ug/Kg
1-Methylnaphthalene - 5.66 pug/Kg
2-Methylnaphthalene - 5.81 pg/Kg
Fluorene - 6.39 pg/Kg

T Storm Inlets
—>— Storm Pipe

( Manhole
Taxlots
[] s-5 Basin Boundary
® Sample Location

NPDES Stormwater
Permits

250

Note: Only detected
constituents are shown.
png/Kg = micrograms/Kilogram
dry weight

Figure 2

Outfall S-5

Inline Solids Sampling
PAHs

Sample Date: 7/26/2005

sourceCity of Portland BES| | 0 Eioys i seovices
Aerial photo 2005 , 1120 SW Fifth Avenue, R 1000

we, Room 10
Porlland Oregon, 97204- 112

File Name: Program Manager:
si\gisloutfalls\outfalls_S5\ Dawn Sanders
ofS5_figure2_011806_sg.mxd Portland Harbor Superfund

Sheet No. Date Printed: 05/06/2006
10F 1 Prepared by: Sara Gardner




Manhole AAP981

Phthalates:

Bis(2-ethylhexyl)phthalate - 1490 J pg/Kg
Butyl benzyl phthalate - 540 J ng/Kg

| Diethyl phthalate - 28.0 J pg/Kg

Dimethyl phthalate - 47.4 J ug/Kg
Di-n-butyl phthalate - 262 J pg/Kg
Di-n-octyl phthalate - 222 J pg/Kg

*! Manhole AAP965
| Downstream from node

Phthalates:
| Bis(2-ethylhexyl)phthalate - 1410 J pg/Kg @

Butyl benzyl phthalate - 254 J ng/Kg
Di-n-butyl phthalate - 137 J pg/Kg
i-n-octyl phthalate - 132 J pg/Kg

T Storm Inlets
—>— Storm Pipe

( Manhole
Taxlots

[] s-5 Basin Boundary
® Sample Location

8 NPDES Stormwater
Permits

0 250 500

I T T T Y Y T |

Note: Only detected
constituents are shown.
png/Kg = micrograms/Kilogram
dry weight

J = Estimated Value

Figure 3

Outfall S-5

Inline Solids Sampling
Phthalates

Sample Date: 7/26/2005

SourceCity of Portland B
Aerial photo 2005

File Name:
si\gis\outfalls\outfalls_S5\
ofS5_figure3_011806_sg.mxd

Sheet No.
10F 1
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TABLE 1

Outfall Sediment Analytical Data Adjacent to City Outfall S-5

2002 City Source Control Sediment Investigation

Upstream At Outfall Outfall Discharge Channel Downstream
Location (ft from OF along shore) 75'up
(ft offshore) nearshore
JSCS Catch
Sample ID S10185040 S10185010 S10185020 S10185030 S10185050 S10185070 S101S5060 Basin JSCS Catch
Sample Date 10/21/2002 10/21/2002 10/21/2002 10/21/2002 10/21/2002 10/21/2002 10/21/2002 Toxicity Basin Bioacc|| DEQ Inriver
Analyte Units® Normal Normal Normal Normal Normal Normal Normal SLVs® SLVs® Baseline®
Total Organic Carbon I mg/kg 882 14300 43.3 U 709 759 | 3250 1810 - - 20000
Total Metals
Aluminum mgl/kg 12700 7370 14500 6160 6390 7900 6590 - - 42800
Antimony mg/kg 0.375 J 4.56 0.432 J 0.202 J 0.631 J 0.267 J 0.235 J 64 10 5
Arsenic mg/kg 3.08 11.6 4.92 222 55 243 2.08 33 - 5
Cadmium mg/kg 0.00163 U 1.02 0.00286 u 0.00184 u 0.00159 U 0.00189 U 0.0019 U 4.98 0.003 0.6
Chromium mg/kg 18.2 28.8 219 1.1 1.2 16.8 19.5 111 4200 41
Copper mg/kg 249 B2 1404 B2 34.5 B2 28.2 B2 23.8 B2 21.6 B2 18.5 B2 149 10 60
Lead mg/kg 40 B2 86.5 B2 321 B2 15.9 B2 23.2 B2 13.2 B2 53.3 B2 128 128 30
Mercury mg/kg 0.0729 0.0785 0.0224 J 0.0139 J 0.0146 J 0.0466 0.0879 1.06 - 0.1
Nickel mg/kg 13.8 B2 17.9 B2 24.8 B2 12.3 B2 13 B2 16.5 B2 14.6 B2 48.6 316 32
Selenium mg/kg 0.0885 U 0.0796 U 0.155 u 0.0994 U 0.0862 U 0.102 U 0.103 u 5 0.1 15
Silver mg/kg 0.21 B2 0.569 B2 0.194 J B2 0.098 JB1 0.0984 J B2 0.149 B2 0.123 J B2 5 - 14
Zinc mg/kg 77.2 B2 748 +| B2 155 B2 81.3 B2 122 B2 63.2 B2 68.4 B2 459 3 118
PAHs
2-Methylnaphthalene ug/kg 1.47 uJ 132 uJ 2.68 UJ 1.61 uJ 1.59 uJ 1.58 UJ 16.8 uJ 200 - 150
Acenaphthene ug/kg 1.47 uJ 132 uJ 2.68 uJ 1.61 uJ 2.79 J 248 J 16.8 uJ 300 - 180
Acenaphthylene ug’kg 1.47 uJ 132 uJ 2.68 uJ 1.61 UJ 1.59 uJ 1.67 J 16.8 UJ 200 - 60
Anthracene ug/kg 249 J 132 UJ 2.68 uJ 1.61 uJ 1.59 UJ 4.14 J 16.8 uJ 845 - 150
Benzo (a) anthracene ug/kg 6.53 J 132 uJ 2.9 J 1.61 uJ 1.59 uJ 1.58 UJ 16.8 uJ 1050 - 360
Benzo (a) pyrene ug/kg 6.79 J 132 uJ 2.68 uJ 1.61 uJ 1.59 uJ 1.1 J 16.8 UJ 1450 - 500
Benzo [g,h,i] perylene ug/kg 9.41 J 160 J 7.26 J 1.61 uJ 1.59 uJ 18.3 J 16.8 uJ 300 - 250
Benzofluoranthenes ug/kg 131 J 264 uJ 5.36 uJ 3.22 uJ 37 J 271 J 33.6 UJ - - -
Chrysene ug/kg 7.58 J 132 uJ 4.33 J 1.61 uJ 1.59 uJ 9.95 J 16.8 uJ 1290 - 425
Dibenzo (a,h) anthracene ug/kg 1.47 ud 132 UJ 2.68 uJ 1.61 uJ 1.59 UJ 1.58 uJ 16.8 uJ 1300 - 125
Fluoranthene ug/kg 8.17 J 132 uJ 2.68 uJ 1.61 uJ 1.59 uJ 16.8 J 16.8 uJ 2230 - 600
Fluorene ug/kg 147 uJ 132 uJ 3.73 J 1.61 uJ 1.59 uJ 20.2 J 54.7 J 536 - 125
Indeno (1,2,3-cd) pyrene ug/kg 9.45 J 132 uJ 2.68 uJ 1.61 uJ 1.59 uJ 1.58 uJ 16.8 UJ 100 - 225
Naphthalene ug/kg 1.47 uJ 132 [SX] 2.68 uJ 1.61 UJ 1.59 uJ 1.58 uJ 16.8 uJ 561 - 200
Phenanthrene ug/kg 9.86 J 132 uJ 2.68 uJ 1.61 uJ 1.59 uJ 1.4 J 30.7 J 1170 - 700
Pyrene ug/kg 15.9 J 159 J 5.4 J 3.02 J 5.51 J 21.9 J 106 J 1520 - 700
Estimated Total LPAHs™?| ug/kg 12.35 - - - 2.79 19.69 30.7 - - -
Estimated Total HPAHs'®| ug/kg 76.93 319 23.62 3.02 9.21 125.35 160.7 - - -
Estimated Total PAHs'*| ug/kg 89.28 319 23.62 3.02 12 145.04 191.4 - - -
Phthal.
Bis(2-Ethylhexyl) Phthalate ug/kg 20.5 JB1 4230 B1J 30.8 JB1 16.3 JB1 223 JB1 81.3 B1J 284 J B1 800 330 390
Butyl Benzyl Phthalate ug’kg 14.7 uJ 1320 uJ 26.8 UJ 16.1 uJ 16.9 uJ 15.8 uJ 168 uJ - - 20
Diethyl Phthalate ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 (SA] 600 - -
Dimethyl Phthalate ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ - - 20
Di-n-Butyl Phthalate ug/kg 14.7 uJ 1320 w 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ 100 - 20
Di-n-Octyl Phthalate ug/kg 14.7 uJ 1320 uJ 26.8 UJ 16.1 UJ 15.9 uJ 15.8 uJ 168 UJ - - 20
Other Semivolatile Organics
1,2,4-Trichlorobenzene ug’/kg 14.7 uJ 1320 UJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ 9200 - -
1,2-Dichlorobenzene ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ 1700 - -
1,3-Dichlorobenzene ug/kg 14.7 uJ 1320 u 26.8 w 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ 300 - -
1,4-Dichlorobenzene ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ 300 - -
2,3,4,6-Tetrachlorophenol ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 UJ 168 UJ - - -
2,3,5,6-Tetrachlorophenol ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ - - -
2,4,5-Trichlorophenol ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ - - -
2,4,6-Trichlorophenol ug/kg 14.7 UJ 1320 uJ 26.8 UJ 16.1 uJ 15.9 uJ 15.8 uJ 168 UJ -~ - -
2,4-Dichlorophenol ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ - - -
2,4-Dimethylphenol ug/kg 14.7 uJ 1320 UJ 26.8 UJ 16.1 UJ 15.9 uJ 15.8 UJ 168 uJ - - -
2,4-Dinitrophenol ug/kg 73.6 UJ 6610 UJ 134 UJ 80.4 J 79.7 uJ 79.2 uJ 840 uJ - - -
2,4-Dinitrotoluene ug/kg 14.7 uJ 1320 UJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 UJ 168 UJ - - -
2,6-Dinitrotoluene ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 UJ 15.9 uJ 15.8 uJ 168 UJ - - -
2-Chloronaphthalene ug/kg 1.47 uJ 132 uJ 2.68 uJ 1.61 uJ 1.59 uJ 1.58 uJ 16.8 uJ - - -
2-Chiorophenol ug/kg 14.7 UJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 UJ 15.8 uJ 168 uJ - - -
2-Methylphenol ug/kg 14.7 uJ 1320 UJ 26.8 UJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ - - -
2-Nitroaniline ug/kg 14.7 uJ 1320 UJ 26.8 UJ 16.1 UJ 15.9 uJ 15.8 uJ 168 uJ - - -
2-Nitrophenol ug/kg 14.7 uJ 1320 UJ 26.8 uJ 16.1 UJ 15.9 uJ 15.8 UJ 168 uJ - - -
3,3"-Dichlorobenzidine ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 UJ 15.9 uJ 15.8 UJ 168 uJ - - -
3-Nitroaniline ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ - - -
4,6-Dinitro-2-Methylphenol ug/kg 73.6 uJ 6610 UJ 134 uJ 80.4 uJ 79.7 uJ 79.2 UJ 840 UJ - - -
4-Bromophenyl Phenyl Ether ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ - - -
4-Chloro-3-Methylphenol ug/kg 14.7 uJ 1320 uJ 26.8 UJ 16.1 uJ 15.9 uJ 15.8 uJ 168 UJ - - -
4-Chloroaniline ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 UJ 15.8 uJ 168 uJ - - -
4-Chlorophenyl Phenyl Ether ug/kg 14.7 uJ 1320 UJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ - - -
4-Methylphenol ug/kg 29.4 UJ 2640 uJ 53.6 uJ 32.2 UJ 31.9 uJ 31.7 uJ 336 uJ - - 680
4-Nitroaniline ug/kg 14.7 UJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 UJ 168 uJ - - -
4-Nitrophenol ug/kg 73.6 uJ 6610 UJ 134 uJ 80.4 uJ 79.7 uJ 79.2 uJ 840 uJ - - -
Aniline ug/kg 14.7 UJ 1320 uJ 26.8 uJ 16.1 UJ 15.9 uJ 15.8 UJ 168 uJ - - -
Benzoic Acid ug/kg 73.6 uJ 6610 uJ 134 uJ 80.4 uJ 79.7 uJ 79.2 uJ 840 uJ -- - 200
Benzy! Alcohol ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 UJ 15.8 uJ 168 UJ - - 20
Bis(2-Chloroethoxy) Methane ug/kg 14.7 uJ 1320 UJ 26.8 UJ 16.1 UJ 15.9 UJ 15.8 uJ 168 UJ - - -
Bis(2-Chloroethyl) Ether ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ - - -
Bis(2-Chloroisopropyl) Ether ug/kg 14.7 UJ 1320 UJ 26.8 uJ 16.1 UJ 15.9 uJ 15.8 uJ 168 uJ - - -~
Carbazole ug/kg 14.7 SN] 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ 1600 - 100
Dibenzofuran ug/kg 14.7 UJ 1320 uJ 26.8 uJ 16.1 UJ 15.9 uJ 15.8 UJ 168 uJ - - 100
Hexachlorobenzene ug/kg 14.7 uJ 1320 uJ 26.8 [WN] 16.1 uJ 156.9 uJ 15.8 w 168 uJ 100 - -
Hexachlorobutadiene ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ 600 - -
Hexachlorocyclopentadiene ug/kg 14.7 uJ 1320 w 26.8 uJ 16.1 uJ 15.9 uJ 15.8 [SA] 168 uJ 400 - -
Hexachloroethane ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 UJ 15.8 uJ 168 uJ - - -
Isophorone ug/kg 14.7 uJ 1320 UJ 26.8 uJ 16.1 UJ 15.9 uJ 15.8 uJ 168 uJ - - -
n-Nitrosodi-n-Propylamine ug/kg 14.7 uJ 1320 UJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 SN 168 uJ - - -
n-Nitrosodimethylamine ug/kg 73.6 uJ 6610 uJ 134 uJ 80.4 uJ 79.7 uJ 79.2 [SK] 840 uJ - - -
n-Nitrosodiphenylamine ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 UJ 168 uJ - - -
Nitrobenzene ug/kg 14.7 uJ 1320 UJ 26.8 UJ 16.1 uJ 15.9 uJ 15.8 uJ 168 UJ - - -
Pentachlorophenol ug/kg 14.7 uJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 u 15.8 uJ 168 uJ 1000 - 97
Phenol ug/kg 14.7 UJ 1320 uJ 26.8 uJ 16.1 uJ 15.9 uJ 15.8 uJ 168 uJ 50 - 20
Chlorinated Herbicides
2,4,5-T ug/kg NA 2.94 U NA NA NA NA NA - - -
2,4,5-TP ug/kg NA 2.4 U NA NA NA NA NA - - -
2,4-D ug/kg NA 2.49 U NA NA NA NA NA - - 3.3
2,4-Db ug/kg NA 1.8 1] NA NA NA NA NA - - 5
4-Nitrophenol ug/kg NA 1.43 U NA NA NA NA NA - - -
Dalapon ug/kg NA 1.44 U NA NA NA NA NA - - -
Dicamba ug/kg NA 1.47 U NA NA NA NA NA - - -~
Dichloroprop ug/kg NA 2.37 u NA NA NA NA NA -- - -
Mcpa ug/kg NA 2.81 U NA NA NA NA NA - - -
Mcpp ug/kg NA 1.25 U NA NA NA NA NA - - -
Pentachlorophenol ug/kg NA 1.84 U NA NA NA NA NA 1000 - 97
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Attachment B
Field Photographs



INLINE SOLIDS SAMPLING

Photo 1 (July, 2005). Inline solids collected just downstream from manhole AAP965 in a 24-inch-
diameter line.

A-2



INLINE SOLIDS SAMPLING

= o0 Ty

Photo 2 (July, 2005). Sample collected from manhole AAP981.
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Attachment C
Field Notes






City of Portland DAILY FIELD REPORT

Environmental Services
~'.
AN

Page ,Q‘ of

Location 14 2 <5 Date '7/ 26 / 0%
Subject __ $S9a» NIES By VYIp

1030 Proaggsd T Brsn S5 s 1y SWOAN TSLAND.
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Current Weather conditions:

Date: 7/ % IOS T'me!ogo\

Sampling Team Present: ISP ) TyM \ gp,g

Basin: QL4 Node: NNP G f O~ Subbasin:

Address: N Cu;xwpu\ AIE

L

L

Describe any flowing or standing water
observed in the line?

Does river appear to back up to this location? NJ
Describe rate/color/odor of flow: O

Are sediments observed in the line? NoO

Is there enough sediment in the line to collect a
sample? N

Describe lateral extent and depth of sample-
able sediments present in the line:

SITE DIAGRAM: Include street intersections/laterals/MH's/driveways cuts and extent of solids accumulation

i ——

N
e U
e TS f—

[ANSE) \
RpsIN

N, Cumw& Wi

-
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Date: ) /}6} 0% -
Samplinb Team Present: ,v\‘;pl T3 ) 67)) A

Basin: SLE Node: NRp G/ 4. Subbasin:

Address: WV, CPAnN N-J N2

e—— o T,

Describe any flowing or standing water ///" ‘(@M‘ t
observed in the line? DK e L
Does river appear to back up to this location? .

Describe rate/colorfodor of flow: N O

Are sediments observed in the line? ,\_)(_’)

Is there enough sediment in the line to collect a

sample? ND

Describe lateral extent and depth of sample-
able sediments present in the line:

SITE DIAGRAM: Include street intersections/laterals/MH's/driveways cuts and extent of solids accumulation

N <) gz

_

PRY AL,
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LDPATA SHEET

Current Weather conditions; Sy % G S

Date: ;)(5_(, oy Time: {) [ §

Sampling Team Present: W lSS‘SV\
Basin: sS4 Node: ANF 94 ¢ Subbasin:
Address:

sebied

Describe any flowing or standing water
observed in the line?

Does river appear to back up to this location? |
Describe rate/color/odor of flow: ’L @

Are sediments observed in the line? 7ES

Is there enough sediment in the line to collect a Vi<
sample? &S

Describe lateral extent and depth of sample-

able sediments present in the line: oMW

SITE DIAGRAM: Include street intersections/laterals/MH's/driveways cuts and extent of solids accumulation

W . ey
) 4;/?/—(%:\) \\ —_
g-\‘) i{» S g\q‘\l
NNPg ¢/
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SECTION 2 - SAMPLE COLLECTION REPORT | Nods:

. ¥as A Ll &
Sampling Equipment: £5 Siexpr
Equipment Decontamination process: <ws SOP 70.1a Other (Describe)
Sample date: ") / 26 / ot Sample time: | | 2~
Sample ldentification: (IL-XX-NNNNNN-mmyy) . .
I -SE - RRP 9hy
Sample location:
ple local Deovw w ST 75 M 4/(0 s NQ )DE
(number of feet from node of entry)
Sample collection technique; 56 S€Cw o
Color of sample: [A_AcCK
Texture/Particle size: SANDS ; C"U\Jb\’i Co l){) (9§
Visual or olfactory evidence of P ;
contamination: g Pah ﬂoﬁTy\;% SMH_
Depth of solids in area where sample W
collected: ’/,;7
Amount and type of debris:
Compositing notes:

Sample Jars Collected

If not enough sample to fill all of the jars, then fill Metals

jars in this order: PAHs/SVOCs
PCBs
TPH (two jars)
TOC

. |Duplicate sample collected?

Duplicate sample fictitious identification # on COC:

Samples placed in chilled cooler? Y/N

Samples delivered to lab? Y/N Lab ID Number: jai®

Describe any deviations from standard procedures:

SECTION 3 - PHOTOGRAPH LOG

Photograph Log In-Pipe sample location

Homogenized sample

Page 2 of 2



i *E X
Slar = 3

Date: ) / 3 6/ o¢ | Time: | 120 ] Current Weather conditions: SYANT) 803
Sampliné Tea;'n Present: N3 , A ) I M

Basin: <L Node: ANC O Lo Subbasin:
Address:

Describe any flowing or standing water ’
observed in the line? MNor

Does river appear to back up to this location?
Describe rate/color/odor of flow: ;\J p)

Are sediments observed in the line? NO

Is there enough sediment in the line to collect a N
sample? O

Describe lateral extent and depth of sample-
able sediments present in the line:

SITE DIAGRAM: Include street intersections/laterals/MH's/driveways cuts and extent of solids accumulation

Aol

N, cﬂwm@[

’___’____&‘__,/"""

MFE 98

Page | of 2




Time: }“& 29

Date: @) /}é’ o‘ 7

Current Weather conditions:

SYnp) KO\ S

Sampling Team Present: WP T3 M

Basinn. T4 Node:  apP 9g| Subbasin:
Address: N RN N\-b .

Describe any flowing or standing water B

observed in the line?

Does river appear to back up to this location? N

Describe rate/color/odor of flow: O

Are sediments observed in the line? }’Ef) ov TTPE S}ZD'E UP + Doy

Is there enough sediment in the line to collect a
sample?

VS

Describe lateral extent and depth of sample-
able sediments present in the line:

SITE DIAGRAM: Include street intersections/laterais/MH's/driveways cuts and extent of solids accumulation

N ha m\Ja’)

Page 1 of 2




SECTION 2 - SAMPLE COLLECTION REPORT

Node: .
TTARP A

Sampling Equipment:

35557 CoN

Equipment Decontamination proce&

Per FOps SOP mD Other (Describe)

Sample date: ) -26 - 0¥

Sample time: ] A %

Sample Identification: (IL-XX-NNNNNN-mmyy)

IL— SE ~ppfPa’)~ 070¢

Sample location:
(number of feet from node of entry)

Sample collection technique:

<s SPoow~

Color of sample:

BLped

Texture/Particle size:

LAY

Visual or olfactory evidence of
contamination:

lDepth of solids in area where sample
collected:

)/,a.:\ gohtlg &cc\)‘f\wu\?tu) oW é/h Og 0’)\\?“‘4

Amount and type of debris:

Compositing notes:

Sample Jars Collected

If not enough sample to fill all of the jars, then fill  [Metals
iars in this order: PAHs/SVOCs

PCBs

TPH (two jars)

TOC

~ {Duplicate sample collected? R
Duplicate sample fictitious identification # on COC:
Samples placed in chilled cooler? Y/N .
¢y Q50778

Samples delivered to lab? Y/N Lab ID Number: JSLER
Describe any deviations from standard procedures:

SECTION 3 - PHOTOGRAPH LOG

Photograph Log In-Pipe sample location

Homogenized sample

Page 2 of 2




Date: {08 Time: }4 ¢

Current Weather conditions: £ 1)) ?O\« <

Sampling Team Present: I'\‘Q?.-l\ -

Basin: < 4 Node:

-~

RQQ A9 <” Subbasin:

Address:

SECTION 1- PRE-SAMPLING VISUAL OBSERVATION REPORT

Describe any flowing or standing water
observed in the line?

Does river appear to back up to this location?
Describe rate/color/odor of flow:

Are sediments observed in the line?

Is there enough sediment in the line to collect a
sample?

Describe lateral extent and depth of sample-
able sediments present in the line:

SITE DIAGRAM: Include street intersections/laterals/MH's/driveways cuts and extent of solids accumulation

Page 1 of 2




|

Date: )06 - 0%’

Current Weather condmons

o2

Time: |30 £ e /,Jv,‘)lj hy
Sampling Team Present: YT 5T o
Basin: SL;/ Node: Rk‘) O\Q A Subbasin:
Address:

SECTION 1= PRE-SAMPLING VISUAL OBSERVATION REPORT

Descnbe any flowing or standing water

observed in the line? ™
Does river appear to back up to this location?

Describe rate/color/odor of flow: N -
Are sediments observed in the line? { 3’3

Is there enough sediment in the line to collect a

sample? f\) 0
Describe lateral extent and depth of sample-| .

able sediments present in the line:

SITE DIAGRAM: Include street intersections/laterals/MH's/driveways cuts and extent of solids accumulation

———— e ———

' AN
\2 ‘\‘:s (V] b

Page 1 of 2




Attachment D
Laboratory Results



Source Control Investigation Data QA/QC
City Outfall Basin S5 — TM# OFS5-1

... | Groundwater Solutions, Inc.

5Co etl 55 SW Yamhill Street, Suite 400 Portland, Oregon 97204
- el ph: 503.239.8799 fx: 503.239.8940 e: groundwatersolutions.com

Laboratory Data QA/QC Review
Upland Source Control Investigation
City Outfall Basin S-5

To: File

From: Eric Collins, RG — GSI
Robyn Cook, GSI

Date: May 15, 2006

This memorandum presents a quality assurance/quality control (QA/QC) review of the
laboratory data generated during source control investigation sampling and analyses recently
conducted by the City of Portland (City) in Outfall Basin S5. The results of the sampling and
analysis are presented in Technical Memorandum No. OF S5-1.

The laboratory analysis for these source control program samples were completed by the City’s
BES laboratory and a subcontracted laboratory. The following analyses were conducted by each

laboratory:
e BES Laboratory
0 Metals (EPA Method 6020)

e STL Laboratory
o Semivolatile Organics (EPA Method 8270-SI1M)
0 Mercury by CVAA (EPA Method 7471)

Attachment C of the Technical Memorandum No. OF S5-1 presents the BES laboratory LIMS
summary report for all analyses associated with this Outfall Basin investigation and the
subcontracted laboratory’s data reports. Subcontracted laboratories frequently receive batches of
samples related to several BES sampling projects. In this case, only those analytical results (and
QA/QC pages) pertinent to this Outfall Basin investigation memorandum are provided with the
subcontractor’s reports.

This QA/QC review is based upon the available documentation supplied from each laboratory.
The QA/QC review of the analytical data consisted of reviewing the following for each
laboratory report:

e Chain-of-custody complete and correct

GROUNDWATER SOLUTIONS, INC. PAGE 2 OF 4



Source Control Investigation Data QA/QC
City Outfall Basin S5 — TM# OFS5-1

e Analysis within holding times

e Chemicals of interest in method blanks

e Surrogate recoveries within accuracy control limits

e Laboratory duplicates within analytical accuracy control limits

e Laboratory blank spike recoveries within accuracy control limits

e Laboratory blank spike duplicate results within analytical precision control limits
e Matrix spike recoveries within accuracy control limits

e Matrix spike duplicate results within analytical precision control limits

The results of the laboratory report QA/QC review are presented below.

Chain-of-Custody

The chain-of-custody forms showed continuous custody of the samples. The chain-of-custody
procedures were adequate and sample integrity was maintained through the sample collection
and delivery process.

Analysis Holding Times

Semi-Volatile Organic Analyses
All samples were extracted and analyzed within the required holding times.

Mercury Analyses
All samples were extracted and analyzed within the required holding times.

Metal Analyses
All samples were extracted and analyzed within the required holding times.

Method Blanks

Method blanks were processed during the laboratory analysis of SVOCs, metals and mercury.
No chemicals were detected in the method blanks associated with metals or mercury. Three
analytes were detected in the method blank associated with the SVOC analysis. Two of the
analytes (Di-n-butylphthalate and butylbenzylphthalate) were qualified as estimates by flagging
the detected compounds with a “J.” The third analyte (bis(2-Ethylhexyl)phthalate) was detected
in the sample at concentrations significantly higher than the concentration in the method blank;
therefore this analyte was not qualified.

Surrogate Recoveries

Surrogate recoveries were completed during the laboratory analysis of SVOCs (including
phthalate analyses). All surrogate recoveries were within laboratory control limits during the
first round of analyses (SVOCs). One of the surrogates analyzed with the phthalates (2-
flourobiphenyl) was outside laboratory control limits due to matrix interference. Only one
surrogate is outside laboratory control limits; therefore no data are qualified.

GROUNDWATER SOLUTIONS, INC. PAGE 30F 4



Source Control Investigation Data QA/QC
City Outfall Basin S5 — TM# OFS5-1

Laboratory Duplicate

A laboratory duplicate was processed during the laboratory analyses of mercury. Relative
percent differences (RPDs) were within analytical accuracy control limits.

Laboratory Control Sample Recoveries

Laboratory control samples were processed during the laboratory analyses of SVOCs, metals and
mercury. All laboratory blank spike recoveries were within laboratory control limits. A
laboratory control sample was not processed during the analysis of phthalates because these
compounds were re-run after the SVOC analysis. Therefore, all phthalate results have been
qualified as estimates by flagging the detected compounds with a “J.” Reporting limits are also
qualified as estimates and are flagged with a “UJ.”

Matrix Spike Recoveries

A matrix spike was processed during the laboratory analyses of mercury. The matrix spike
recovery was outside of the laboratory control limits, but because the concentration of mercury
in the sample was relatively high, no data are qualified.

Laboratory Control Sample Duplicates

Laboratory blank spike duplicates and laboratory matrix spike duplicates were processed during
the laboratory analyses of SVOCs (but not during phthalate analyses). The relative percent
difference (RPD) between the laboratory blank and the laboratory blank spike duplicate for one
of the compounds exceeded quality control limits. The RPDs between four compounds from the
laboratory matrix spikes and the laboratory matrix spike duplicates exceeded quality control
limits. Matrix interference was indicated based on acceptable blank spike recoveries for all three
of these compounds. Because no laboratory control duplicates were processed during the
laboratory analysis of phthalates, all phthalate results have been qualified as estimates by
flagging the detected compounds with a “J.” Reporting limits are also qualified as estimates and
are flagged with a “UJ.”

GROUNDWATER SOLUTIONS, INC. PAGE 4 OF 4
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City of Portland
Water Pollution Control Laboratory
Laboratory Analysis Report

“

L=
Sample Date/Time 7/26/2005 11:24  SystemID AJ07146 - Sample ID FO050777

Page: 1
Proj./Company Name: PORTLAND HARBOR INLINE SAMP Date Received: 7/26/2005
Address/Location: IL-S5-AAP965-0705 Sample Status: COMPLETE AND
VALIDATED
5140 N CHANNEL AVE

Proj Subcategory: REGULATORY PLAN & EVAL Sample Type: COMPOSITE
Sample Point Code: S5_1 Sample Matrix: SEDIMENT
IMS File/lnvoice #: 1020.001 Collected By: MJH/JIM

Comments: QA/QC: Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration,
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate
recoveries, as applicable. Results for two phthalate compounds are flagged as estimates because low levels of these
compounds were also detected in the method blank.

Test Parameter Result Units MRL Method
METALS
ARSENIC 11.6 mg/Kg dry wt  0.50 EPA 6020
BARIUM 93.1 mg/Kgdrywt  0.10 EPA 6020
CADMIUM 0.98 mg/Kgdrywt 0.10 EPA 6020
CHROMIUM 40.1 mg/Kg drywt  0.50 EPA 6020
COPPER 181 mg/Kgdrywt 0.25 EPA 6020
LEAD 13.2 mg/Kgdrywt 0.10 EPA 6020
MERCURY 0.082 mg/Kgdrywt 0.010 EPA 6020
NICKEL 19.6 mg/Kgdrywt 0.25 EPA 6020
SILVER 0.29 mg/Kgdrywt 0.10 EPA 6020
ZINC 511 mg/Kg drywt  0.50 EPA 6020
OUTSIDE
MERCURY <0.0199 mg/Kgdrywt 0.0199 EPA 7471
SEMI-VOLATILE ORGANICS - CUSTOM
1-Methylnaphthalene <5.66 pNg/Kgdrywt  5.66 EPA 8270-SIM
2-Methylnaphthalene 5.81 Hg/Kgdrywt  5.66 EPA 8270-SIM
Acenaphthene <5.66 pg/Kgdry wt  5.66 EPA 8270-SIM
Acenaphthylene <5.66 Mg/Kg dry wt  5.66 EPA 8270-SIM
Anthracene <5.66 pg/Kgdrywt  5.66 EPA 8270-SIM
Benzo(a)anthracene 42.5 ug/Kgdry wt  5.66 EPA 8270-SIM
Benzo(a)pyrene 40.7 pg/Kgdry wt  5.66 EPA 8270-SIM
Benzo(g,h,i)perylene 33.0 pMg/Kgdrywt  5.66 EPA 8270-SIM
Benzofluoranthenes 70.2 Mg/Kgdrywt 113 EPA 8270-SIM
Bis(2-ethylhexyl) phthalate 1410 pHg/Kgdrywt  22.6 EPA 8270-SIM
Butylbenzylphthalate EST 254 pHg/Kgdrywt  22.6 EPA 8270-SIM
Chrysene 55.1 Mg/Kgdrywt  5.66 EPA 8270-SIM
Dibenzo(a,h)anthracene 7.27 Hg/Kgdrywt  5.66 EPA 8270-SIM
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656 Report Date:  9/16/2005

Validated By: Signature on File



City of Portland
Water Pollution Control Laboratory
Laboratory Analysis Report

RN

Ly
Sample Date/Time 7/26/2005 11:24  SystemID AJ07146 Sample ID FQ050777

Page: 2
Proj./Company Name: PORTLAND HARBOR INLINE SAMP Date Received: 7/26/2005
Address/Location:  IL-S5-AAP965-0705 Sample Status: COMPLETE AND
VALIDATED
5140 N CHANNEL AVE

Proj Subcategory: REGULATORY PLAN & EVAL Sample Type: COMPOSITE
Sample Point Code: S5_1 Sample Matrix: SEDIMENT
IMS File/lnvoice #: 1020.001 Collected By: MJH/JIM

Comments: QA/QC: Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration,
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate
recoveries, as applicable. Results for two phthalate compounds are flagged as estimates because low levels of these
compounds were also detected in the method blank.

Test Parameter Result Units MRL Method
Diethyl phthalate <22.6 pg/Kgdrywt 226 EPA 8270-SIM
Dimethyl phthalate <22.6 pg/Kgdrywt 226 EPA 8270-SIM
Di-n-butyl phthalate EST 137 Hg/Kgdrywt 226 EPA 8270-SIM
Di-n-octyl phthalate 132 Hg/Kgdrywt 226 EPA 8270-SIM
Fluoranthene 74.2 Hg/Kg dry wt  5.66 EPA 8270-SIM
Fluorene 6.39 pg/Kgdrywt 566 EPA 8270-SIM
Indeno(1,2,3-cd)pyrene 31.8 pg/Kgdrywt  5.66 EPA 8270-SIM
Naphthalene <5.66 pug/Kgdrywt  5.66 EPA 8270-SIM
Phenanthrene 48.9 Hg/Kgdrywt 566 EPA 8270-SIM
Pyrene 64.3 ug/Kgdrywt 566 EPA 8270-SIM

End of Report for Sample ID: FO050777

6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656 Report Date:  9/16/2005

Validated By: Signature on File



City of Portland
Water Pollution Control Laboratory
Laboratory Analysis Report

R

"
Sample Date/Time 7/26/2005 12.28  SystemID AJ07147 Sample ID FOQ050778

Page: 1
Proj./.Company Name: PORTLAND HARBOR INLINE SAMP Date Received: 7/26/2005
Address/Location: IL-S5-AAP981-0705 Sample Status: COMPLETE AND
VALIDATED
N CHANNEL & BALLAST

Proj Subcategory: REGULATORY PLAN & EVAL Sample Type: COMPOSITE
Sample Point Code: S5_2 Sample Matrix: SEDIMENT
IMS File/lnvoice #: 1020.001 Collected By: MJH/JIM

Comments: QA/QC: Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration,
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate
recoveries, as applicable. Results for two phthalate compounds are flagged as estimates because low levels of these
compounds were also detected in the method blank.

Test Parameter Result Units MRL - Method
METALS
ARSENIC 11.7 mg/Kg drywt  0.50 EPA 6020
BARIUM 370 mg/Kgdrywt 0.10 - EPA 6020
CADMIUM 10.1 mg/Kgdrywt 0.10 EPA 6020
CHROMIUM 130 mg/Kgdrywt 0.50 EPA 6020
COPPER 430 mg/Kgdrywt 0.25 EPA 6020
LEAD 1490 mg/Kgdrywt 0.10 EPA 6020
MERCURY 0.62 mg/Kg drywt  0.010 EPA 6020
NICKEL 70.3 mg/Kg drywt  0.25 EPA 6020
SILVER 0.80 mg/Kgdrywt 0.10 EPA 6020
ZINC 1300 mg/Kgdrywt 0.50 EPA 6020
OUTSIDE
MERCURY 0.179 mg/Kg dry wt  0.0229 EPA 7471
SEMI-VOLATILE ORGANICS - CUSTOM .
1-Methylnaphthalene 56.3 pg/Kgdrywt  6.83 EPA 8270-SIM
2-Methylnaphthalene 198 Mg/Kgdrywt  6.83 EPA 8270-SIM
Acenaphthene 346 Hg/Kgdry wt  6.83 EPA 8270-SIM
Acenaphthylene 30.3 ug/Kg dry wt  6.83 EPA 8270-SIM
Anthracene 443 pHg/Kgdry wt  6.83 EPA 8270-SIM
Benzo(a)anthracene 145 Hg/Kgdry wt  6.83 EPA 8270-SIM
Benzo(a)pyrene 336 ug/Kgdry wt  6.83 EPA 8270-SIM
Benzo(g,h,i)perylene 332 Hg/Kg dry wt  6.83 . EPA 8270-SIM
Benzofluoranthenes 328 Hg/Kgdry wt 137 EPA 8270-SIM
Bis(2-ethylhexyl) phthalate 1490 Hg/Kgdrywt  27.3 EPA 8270-SIM
Butylbenzylphthalate EST 540 Hg/Kgdrywt 273 EPA 8270-SIM
Chrysene 210 pg/Kgdry wt  6.83 EPA 8270-SIM
Dibenzo(a,h)anthracene <6.83 ug/Kgdrywt  6.83 EPA 8270-SIM
6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656 Report Date:  9/16/2005

Validated By: Signature on File



City of Portland
Water Pollution Control Laboratory
Laboratory Analysis Report

i

"
Sample Date/Time 7/26/2005 12:28  System ID AJO7147 Sample ID FQO050778

Page: 2
Proj./Company Name: PORTLAND HARBOR INLINE SAMP Date Received: 7/26/2005 .
Address/Location:  IL-S5-AAP981-0705 Sample Status: COMPLETE AND
VALIDATED
N CHANNEL & BALLAST

Proj Subcategory: REGULATORY PLAN & EVAL Sample Type: COMPOSITE
Sample Point Code: S5_2 Sample Matrix: SEDIMENT
IMS File/Invoice #: 1020.001 Collected By: MJH/JIM

Comments: QA/QC: Except as follows, all analytical QA/QC criteria were met for this sample including holding times, calibration,
method blanks, laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate
recoveries, as applicable. Results for two phthalate compounds are flagged as estimates because low levels of these
compounds were also detected in the method blank.

Test Parameter Result Units MRL Method
Diethyl phthalate 28.0 Hg/Kgdrywt  27.3 EPA 8270-SIM
Dimethyl phthalate 47.4 Hg/Kgdrywt  27.3 EPA 8270-SIM
Di-n-butyl phthalate EST 262 Hg/Kg drywt  27.3 EPA 8270-SIM
Di-n-octyl phthalate 222 pyg/Kg dry wt  27.3 EPA 8270-SIM
Fluoranthene 252 Mg/Kg dry wt  6.83 EPA 8270-SIM
Fluorene 250 Hg/Kg dry wt  6.83 EPA 8270-SIM
Indeno(1,2,3-cd)pyrene <6.83 Hg/Kg dry wt  6.83 EPA 8270-SIM
Naphthalene 107 Hg/Kg dry wt  6.83 EPA 8270-SIM
Phenanthrene 184 pg/Kg dry wt  6.83 EPA 8270-SIM
Pyrene 295 ug/Kg dry wt  6.83 EPA 8270-SIM

End of Report for Sample ID: FO050778

6543 N. Burlington Ave. / Portland OR 97203 (503) 823-5600 fax (503) 823-5656 Report Date:  9/16/2005

Validated By: Signature on File



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

425.420.9200 fax 425.420.9210
g Tr Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com 541,383.9310 fax 541.382.7588

Anchoragé 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
: 907.563.9200 fax 907.563.9210

August 24, 2005

Jennifer Shackelford

City of Portland Water Pollution Laboratory
6543 N. Burlington Ave.

Portland, OR 97203

RE: Portland Harbor
Enclosed are the results of analyses for samples received by the laboratory on 07/27/05 17:05.

The following list is a summary of the NCA Work Orders contained in this report.
If you have any questions concerning this report, please feel free to contact me.

Work Project ProjectNumber
P5G1088 Portland Harbor 40567
Thank You,

/ The results in this report apply to the samples analyzed in accordance with the chain
j of custody document. This analytical report must be reproduced in its entirety.

- North Creek Analytical, Inc.
Howard Holmes, Project Manager Environmental Laboratory Network




Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
TM phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

WWW. ncllabs com

Project Name: Portland Harbor

Project Number: 40567
Project Manager:  Jennifer Shackelford

City of Portland Water Pollution Laboratory
6543 N. Burlington Ave.
Portland, OR 97203

Report Created:
08/24/05 18:30

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
FO 050774 P5G1088-01 Soil 07/26/05 09:38 07/27/05 17:05
FO 050775 P5G1088-02 Soil 07/26/05 08:38 07/27/05 17:05
FO 050776 P5G1088-03 Soil 07/26/05 09:50 07/27/05 17:05
FO 050777 P5G1088-04 Soil 07/26/05 11:24 07/27/05 17:05
FO 050778 P5G1088-05 Soil 07/26/05 12:28 07/27/05 17:05

The results in this report apply to the samples analyzed in accordance with the chain

North Creek Analytical - Portland
of custody document. This analytical report must be reproduced in its entirety.

Howard Holmes, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of 7




Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
- T phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
] Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

City of Portland Water Pollution Laborato Project Name: Portland Harbor
6543 N. Burlington Ave. Project Number: 40567 Report Created:
Portland, OR 97203 Project Manager:  Jennifer Shackelford 08/24/05 18:30

Conventional Chemistry Parameters by APHA/EPA Methods
North Creek Analytical - Bothell

Analyte Method Result MDL* MRL  Units Dil  Batch Prepared  Analyzed Notes
P5G1088-01 Soil FO 050774 Sampled: 07/26/05 09:38

Total Organic Carbon EPA 9060 mod. 46900 - 1590 mgkgdry 1x 5H17036 08/05/05 08/16/0500:00
P5G1088-03 Soil FO 050776 Sampled: 07/26/05 09:50

Total Organic Carbon EPA 9060 mod. 34500 - 3090 mgkgdry 1x SH17036 08/05/05 08/16/05 00:00

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.

W %” North Creek Analytical, Inc.

Environmental Laboratory Network
Page 2 of 7

Howard Holmes, Project Manager



Seattle
Spokane
Portland

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210 -
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

6543 N. Burlington Ave.
Portland, OR 97203

City of Portland Water Pollution Laboratory

Project Name:

Portland Harbor

Project Number: 40567
Project Manager:  Jennifer Shackelford 08/24/05 18:30

Report Created:

Physical Parameters by APHA/ASTM/EPA Methods

North Creek Analytical - Bothell

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes
P5G1088-01 Soil FO 050774 Sampled: 07/26/05 09:38

Dry Weight BSOPSPLO03RO 315 - 1.00 % 1x  5H04034 08/04/05 08/05/05 00:00
P5G1088-03 Soil FO 050776 Sampled: 07/26/05 09:50

Dry Weight BSOPSPLO03RO 16.2 - 1.00 % 1x  5H04034 08/04/05 08/05/05 00:00

North Creek Analytical - Portland

Howard Holmes, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 7



&Nca

Seattle
Spokane
Portland

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588

2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

City of Portland Water Pollution Laborato

6543 N. Burlington Ave.
Portland, OR 97203

Report Created:

08/24/05 18:30

Project Name: Portland Harbor
Project Number: 40567
Project Manager:  Jennifer Shackelford
Total Mercu er EPA Method 7471A - Laborato uality Control Results

North Creek Analytical - Portland

QC Batch: 5071235

Soil Preparation Method: EPA 1631

Al * i pit Source Spike % (1imi % imi

nalyte Method Result MDL MRL  Units il Result Amt REC (Limits) RPD (Limits) Analyzed Notes
Blank (5071235-BLK1) Extracted: 07/28/05 11:02

Mercury EPA 7471A ND 0.100  mg/kg Ix - - - - -~ - 07/28/05 12:56

LCS (5071235-BS1) Extracted: 07/28/05 11:02

Mercury EPA 7471A 1.05 0.100  mgkg 1x - 1.00 105% (80-120) -  --  07/28/05 12:58

LCS Dup (5071235-BSD1) Extracted: 07/28/05 11:02

Mercury EPA 7471A 1.00 0.100  mgke 1x - 1.00 100% (80-120) 4.88% (20) 07/28/05 13:00
Duplicate (5071235-DUP1) QC Source: P5G1088-01 Extracted: 07/28/05 11:02

Mercury EPA 7471A 1.07 0248 mgkgdry Ix ND - - - 166% (40) 07/28/05 13:02 Q-06
Matrix Spike (5071235-MS1) QC Source: P5G1088-01 Extracted: 07/28/05 11:02

Mercury EPA 7471A 2.66 0241 mgkgdry Ix 0100 241 106% (75-125) - -  07/28/05 13:05
Matrix Spike Dup (5071235-MSD1) QC Source: P5G1088-01 Extracted: 07/28/05 11:02

Mercury EPA 7471A 2.42 0220 mgkgdry Ix 0100 220 105% (75-125) 9.45% (40) 07/28/05 13:07

North Creek Analytical - Portland

Howard Holmes, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 7




Seattle
Spokane
Portland

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776

phone: (509) 924.9200 fax: (509) 924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132

phone: (503) 906.9200 fax: (503) 906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711

phone: (541) 383.9310 fax: 541.382.7588

2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

6543 N. Burlington Ave.
Portland, OR 97203

City of Portland Water Pollution Laborato

Project Name: Portland Harbor
Project Number: 40567
Project Manager:  Jennifer Shackelford

Conventional Chemist

Parameters by APHA/EPA Methods - Laborato uali
North Creek Analytical - Bothell

Control Results

QC Batch: 5H17036

Soil Preparation Method: General Preparation

Report Created:
08/24/05 18:30

* i il Source Spike % (im: % imi

Analyte Method Result MDL MRL  Units Dil Resuli Amt REC (Limits) RPD (Limits) Analyzed  Notes
Blank (5H17036-BLK1) Extracted: 08/16/05 00:00

Total Organic Carbon EPA 9060 mod. ND -—- 500 mg/kg 1x - -- - - - - 08/16/05 00:00
LCS (5H17036-BS1) Extracted: 05/18/05 00:00

Total Organic Carbon EPA 9060 mod. 30700 .- 500 mg/kg 1x - 29900 103% (72-130) -- --  08/16/05 00:00
LCS Dup (SH17036-BSD1) Extracted: 05/18/05 00:00

Total Organic Carbon EPA 9060 mod. 28000 - 500 mg/kg 1x -- 29900 93.6% (72-130) 9.20% (30) 08/16/05 00:00
Duplicate (5H17036-DUP1) QC Source: P5G1088-01 Extracted: 08/05/05 00:00

Total Organic Carbon EPA 9060 mod. 53000 - 1590 mg/kg dry 1x 46900 - - - 12.2% (35) 08/16/05 00:00
Duplicate (5H17036-DUP2) QC Source: BSH0059-01 Extracted: 08/05/05 00:00

Total Organic Carbon EPA 9060 mod. 6900 - 500 mg/keg dry 1x 5460 - - - 23.3% (35) 08/16/05 00:00
Duplicate (SH17036-DUP3) QC Source: BSH0067-04 Extracted: 08/05/05 00:00

Total Organic Carbon EPA 9060 mod. 3500 500 mgkgdry 1x 4260 - - - 19.6% (35) 08/16/05 00:00
Duplicate (5SH17036-DUP4) QC Source: B5H0106-01 Extracted: 08/05/05 00:00

Total Organic Carbon EPA 9060 mod. 11900 --- 500 mg/kg dry 1x 12700 -- -- -- 6.50% (35) 08/16/05 00:00
Duplicate (5H17036-DUPS) QC Source: BSH0126-11 Extracted: 08/16/05 00:00

Total Organic Carbon EPA 9060 mod. 101000 -—- 2720 mg/kg dry 1x 123000 - - -- 19.6% (35) 08/16/05 00:00
Matrix Spike (5H17036-MS1) QC Source: P5G1088-01 Extracted: 08/05/05 00:00

Total Organic Carbon EPA 9060 mod. 70100 - 1590 mg/kg dry 1x 46900 21700 107% (40-160) - -~ 08/16/05 00:00

North Creek Analytical - Portland

Howard Holmes, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

T phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com ’ phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

City of Portland Water Pollution Laborato Project Name: Portland Harbor
6543 N. Burlington Ave. Project Number: 40567 Report Created:
Portland, OR 97203 Project Manager:  Jennifer Shackelford 08/24/05 18:30

Physical Parameters by APHA/ASTM/EPA Methods - Laboratory Quality Control Results
North Creek Analytical - Bothell

QC Batch: 5H04034 Soil Preparation Method: Dry Weight
* i i1 Source Spike % (Limi % :
Analyte Method Result MDL MRL  Units Dil Result Amt REC (Limits) RPD (Limits) Analyzed Notes
Blank (5H04034-BLK1) Extracted: 08/04/05 10:29
Dry Weight BSOPSPL0O03RO 100 - 1.00 % 1x - - - - - -- 08/05/05 00:00
8
North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

: 5% of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 7

Howard Holmes, Project Manager



Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
T phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

City of Portland Water Pollution Laboratory Project Name: Portland Harbor
6543 N. Burlington Ave. Project Number: 40567 Report Created:
Portland, OR 97203 Project Manager:  Jennifer Shackelford 08/24/05 18:30

Notes and Definitions

Report Specific Notes:

Q-06 - RPD is not applicable for analyte concentrations less than 5 times the MRL.

Laboratory Reporting Conventions:

DET - Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.
ND - Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).
NR/NA - Not Reported / Not Available

dry - Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.
wet - Sample results and reporting limits reported on a wet weight basis (as received).

RPD - Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.
*MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.

MRL - METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.
MDL*

Dil - Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

Mg - Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
limits percent solids, where applicable.

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

M% North Creek Analytical, Inc.

Environmental Laboratory Network
Page 7 of 7

Howard Holmes, Project Manager



City of Portland

1170 : : i
7/2005 04:20: 59 PM Linda Scheffler Page 19
ah v
e v SUBCONTRACT ORDER 1 }Lq 190U
4 L b’:" North Creek Analytical - Portland
P5G1088

RECEIVING LABORATORY:

Severn Trent Laboratories - Tacoma

SENDING LABORATORY:
North Creck Analytical - Portland

9405 SW Nimbns Ave. 5755 Bth Street Enst
Beaverton, OR 97008 Tacoma, WA 98424
Phone: (503) 906-9200 Phope :253-922-2310
Fax: (503) 906-9210 Fox: 253-922-5047
Project Manager:  Howard Holmes
Analysis Due Expires Laboratory (D Comments
y
Sample ID: P5G1088-01 Soll Szmpled:07/26/05 09:38 B o OS50 T7Y
8270 STM PAH 08/10/05 16:00 08/09/05 09:38 LHS list 3¢ o
Hg Total 7471A 08/10/05 16:00 08/23/05 09:38
8081A/8082 Pest/PCB 0B/10/05 16:00 08/09/05 09:38
Containers Supplied:
4 oz jar (A) 4 oz jar (B) 4 oz jar (C)
Snmple ID: PSG1088-02  Soll Sempled:07/26/05 08:38 O 9507 75
8081A/8082 Pest/PCB 08/10/05 16:00 08/09/05 08:38
8270 SIMPAH 08/10/05 16:00 08/09/05 08:38 LHS List
Hg Total 7471A 08/10/05 16:00 08/23/05 08:38
Solids, Dey Weight 08/03/05 16:00 08/23/05 08:38
Cuntainers Supplied:
4 oz, jar (A) 4 oz, jar (B)
‘}& oo, r
Sample ID: PSG1088-03 _ Suil Sampled:07/26/05 09:50 E Senlsyh ! o 058 1776
Hg Total 74714 08/10/05 16:00 08/23/05 09:50
8270 SIM PA] 08/10/05 16:00 08/09/05 09:50 LHS List
Selids, Dry Weight 08/03/0S 16:00 08/23/03 09:50
8081A/8082 Pest/PCB 08/10/05 16:0{ 08/09/05 09:50
Containers Supplied:
4 oz jar (A) 4 oz jar (B) 4 oz jar (C)
Sample ID: PSG1088-04 Soll Sempled:07/26/05 11:24 Ff@ [95@ 7 7 7
8270 SIM PAH 08/10/05 16:00 08/09/05 11:24 LHS List
g Totel 7471A 08/10/05 16:00 08/23/05 11:24
Solids, Dry Weight 08/03/05 16:00 08/23/05 11:24
Containers Supplied:
4 oz. jar (A) 4 oz jar(B)

Date

[N

Rcleased By

Received By

Date

Iseey

Page 2 of 3



1170772005 04:21:32 PM Linda Scheffler City of Portland

Page 20

SUBCONTRACT ORDER
North Creek Analytical - Portland
P5G1088
Anulysls Due Expires Labaratory ID Comments
w, .

Sumplo ID: P5G1088-05 __ Soil Sampled:07/26/05 12:28 D 05D TS

Solids, Dry Weight 08/03/05 16:00 08/23/05 12:28

8270 SIM PAT 08/10/05 16:00 08/09/05 12:28

Hg Total T471A 08/10/05 16:00 08/23/05 12:28

Containers Supplied:

4 oz jar (A) 4 oz jar (B)

Dhate Received By Date

—

Releused By

Date Received By Date

Page 3 of

§



STL Seattle
5755 8" Street East
Tacoma, WA 98424

Tel: 253 922 2310

Fax: 263 922 5047
www.sti-inc.com

TRANSMITTAL MEMORANDUM

DATE: December 14, 2005

TO: Howard Holmes
North Creek Analytical
9405 S. W. Nimbus Ave.
Beaverton, OR 97008

PROJECT: P5¢1088

REPORT NUMBER: 129140 REV3

TOTAL NUMBER OF PAGES: __

Enclosed are the test results for five samples received at STL Seattle on August 1, 2005.

The report consists of this transmittal memo, analytical results, quality control reports, a copy of
the chain-of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy
of any requested raw data.

Nonconformance Narrative: For SW8270 the recovery of 1-Methyinaphthalene exceeded QC
criteria in the Blank Spike. The recovery of the Blank Spike Duplicate was within the QC limits. No
further corrective action was taken.

The original results for SW8270 were analyzed by SIM method but the analyst did not include the
phthalates. This revised report includes the phthalate compound list using the standard SW8270
method.

The analysis was done on the existing extract because the sample was exhausted. The original
QC was also used for the re-run because the spiking of compounds is done prior to extracting the
sample. A Method Blank was run with the samples.

The Method Blank suffered low level hits of Di-n-Butylphthalate, ButylbenxIphthalate, and bis(2-
Ethylhexyl)phthalate., probable due fo plastic tubing in our water system or glassware residual.

Should there be any questions regarding this report, please contact me at (253) 922-2310.

Sincerely,

M

Tom Coyner
Project Manager

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. Any use, copying or
disclosure other than by the intended recipient is unauthorized. If you have recelved this report in error, please
notify the sender immediately at 253-922-2310 and destroy this report immediately.



SEVFRN
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STL Seattle

5755 8™ Strest East
Tacoma, WA 98424
Tel: 253 922 2310
Fax: 253 922 5047
www.stl-inc.com

TRANSMITTAL MEMORANDUM

DATE: September 12, 2005
TO: Howard Holmes
North Creek Analytical
9405 S. W. Nimbus Ave.
Beaverton, OR 97008
PROJECT: P5G1088
REPORT NUMBER: 129140 REV

TOTAL NUMBER OF PAGES:

Enclosed are the test results for five samples received at STL Seattle on August 1, 2005.

The report consists of this transmittal memo, analytical results, quality control reports, a copy of
the chain-of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy
of any requested raw data.

Revision: The original results for SW8270 were analyzed by SIM method but did not include the
phthalates. This revised report includes the phthalate compound list using the standard SW8270
method.

Should there be any questions regarding this report, please contact me at (253) 822-2310.

Sincerely,

Al

- Tom Coynér
Project Manager

STL Seattle is a part of Sevem Trent Laboratories, Inc.

This report Is issued solely for the use of the person or company to whom it is addressed. Any use, copying or
disclosure other than by the intended recipient is unauthorized. If you have received this report In error, please
notify the sender Immediately at 253-922-2310 and destroy this repoit inmediately.

16069



STL Seattle

Sample Identification:

Lab. No. Client ID Date/Time Sampled Matrix
129140-1 P5G1088-01 07-26-05 09:38 solid
129140-2 P5G1088-02 07-26-05 08:38 solid
129140-3 P5G1088-03 07-26-05 09:50 solid
129140-4 P5G1088-04 07-26-05 11:24 solid
129140-5 P5G1088-05 07-26-05 12:28 solid

STL Seattle is a part of Severn Trent Laboratories, Inc.

This report is issued solely for thé use of the person or company to whom it Is addressed. Any use, copying or
disclosure other than by the intended recipient is unauthonzed. If you have received this report in error, please
notify the sender Immediately at 253-922-2310 and destroy this report immaediately.

70008



STL Seattle

Client Name: North Creek Analytical
Client ID: P5G1088-04
Lab ID: 129140-04
Date Received: 8/1/2005
Date Prepared: 8/4/2005
Date Analyzed: 8/19/2005
% Salids 87.32
Dilution Factor 1

Semivolatile Organics by EPA Method 8270

Recovery Limits

Surrogate % Recovery Flags Low High
Nitrobenzene -d5 98 37 156
2 - Fluorobipheny! 87.8 35 144
p - Terphenyl - d14 86.7 39 158

Sample results are on a dry weight basis.

Result
Analyte (ug/kg) RL Flags
Naphthalene ND 5.66
2-Methylnaphthalene 5.81 5.66
1-Methyinaphthalene ND 5.66
Acenaphthylene ND 5.66
Acenaphthene ND 5.66
Fluorene 6.39 5.66
Phenanthrene 489 . 5.66
Anthracene ND 5.66
Fluoranthene 742 5.66
Pyrene 64.3 5.66
Benza(a)anthracene 42.5 5.66
Chrysene 55.1 5.66
Benzofluoranthenes 70.2 11.3
Benzo(a)pyrene 40.7 5.66
Indeno(1,2,3-cd)pyrene 31.8 5.66
Dibenz(a,h)anthracene 7.27 5.66

Benzo(g,h,i)perylene 33 5.66

60068



STL Seattle

Client Name: North Creek Analytical
Client ID: P5G1088-04
Lab ID: 129140-04
Date Received: 8/1/2005
Date Prepared: 8/4/2005
Date Analyzed: 9/2/2005
% Solids 87.32

Dilution Factor 1

Semivolatile Organics by EPA Method 8270

Surrogate % Recovery Flags
2 - Fluorobiphenyl 93.7 X9
p - Terphenyl - d14 80.3

Sample results are on a dry weight basis.

Result

Analyte (ug/kg) RL

Dimethylphthalate ND 22.6
Diethylphthalate © ND 22.6
Di-n-butylphthalate 137 22.6
Butylbenzylphthalate 254 22.6
bis(2-Ethylhexyl)phthalate 1410 22.6
Di-n-octylphthalate 132 22.6

Recovery Limits
Low High

42 140

42 151

Flags

B1
B1
B2

81008



STL Seattle

Client Name: North Creek Analytical
“Client ID: P5G1088-05
Lab ID: 129140-05
Date Received: 8/1/2005
Date Prepared: 8/4/2005
Date Analyzed: 8/19/2005
% Solids 71.88
Dilution Factor 1

Semivolatile Organics by EPA Method 8270

Recovery Limits

Surrogate % Recovery Flags Low High
Nitrobenzene - d5 100 37 156
2 - Fluorobiphenyl 76.9 35 144
p - Terphenyl - d14 84.2 39 158

Sample results are on a dry weight basis.

Result
Analyte (ug/kg) RL " Flags
Naphthalene 107 6.83
2-Methylnaphthalene 198 6.83
1-Methylnaphthalene 56.3 6.83
Acenaphthylene 30.3 6.83
Acenaphthene 34.6 6.83
Fluorene 25 6.83
Phenanthrene 184 6.83
Anthracene 443 6.83
Fluoranthene 262 6.83
Pyrene 295 6.83
Benzo{a)anthracene 145 6.83
Chrysene 210 . 683
Benzofluoranthenes 328 13.7
Benza(a)pyrene 336 6.83
Indeno(1,2,3-cd)pyrene ND 6.83
Dibenz(a,h)anthracene ND 6.83

Benza(g,h,i)perylene 332 6.83

11808



STL Seattle

Client Name: . North Creek Analytical
Client 1D: P5G1088-05
Lab ID: 129140-05
Date Received: 8/1/2005
Date Prepared: 8/4/2005
Date Analyzed: 9/2/2005
% Solids 71.88
Dilution Factor : 1

Semivolatile Organics by EPA Method 8270

Recovery Limits

Surrogate % Recovery Flags Low High
2 - Fluorobiphenyl 93.7 X9 42 140
p - Terphenyl - d14 80.3 42 151
Sample results are on a dry weight basis.

Result
Analyte (ug/kg) RL Flags
Dimethylphthalate 47.4 27.3
Diethylphthalate 28 27.3
Di-n-butylphthalate 262 273 B1
Butylbenzylphthalate 540 27.3 B1
bis(2-Ethylhexyl)phthalate 1490 27.3 B2
Di-n-octylphthalate 222 273

210860



STL Seattle

Client Name North Creek Analytical
Client 1D; P5G1088-04
Lab ID: 129140-04
Date Received: 8/1/2005
Date Prepared: 8/10/2005
Date Analyzed: 8/10/2005
Dilution Factor 1
% Solids 87.32

Mercury by CVAA - USEPA Method 7471
Sample results are on a dry weight basis.
Result

Analyte (mglkg) RL
Mercury ND ' 0.0199

Flags

8zeae



STL Seattle

Client Name : North Creek Analytical
Client ID: P5G1088-05
Lab ID: 129140-05
Date Received: 8/1/2005
Date Prepared: 8/10/2005
Date Analyzed: 8/10/2005
Dilution Factor 1
% Solids » 71.88

Mercury by CVAA - USEPA Method 7471

Sample results are on a dry weight basis.

Result
‘Analyte (mg/kg) RL
Mercury 0.179 0.0229

Flags

12060



STL Seattle

Lab ID: Method Blank - S51487
Date Received: -
Date Prepared: 8/4/2005
Date Analyzed: 8/19/2005
% Solids
Dilution Factor 1

Semivolatile Organics by EPA Method 8270

Recovery Limits

Surrogate % Recovery Flags Low High
Nitrobenzene - d5 117 37 156
2 - Fluorobipheny! i 108 35 144
p - Terphenyl - d14 125 39 158

Sample results are on an as received basis.

Result
Analyte {ug/kg) RL Flags
Naphthalene ND 5
2-Methylnaphthalene ND 5
1-Methylnaphthalene ND 5
Acenaphthylene ND 5
Acenaphthene ND 5
Fluorene ND 5
Phenanthrene ND 5
Anthracene ND 5
Fluoranthene ND 5
Pyrene ND 5
Benzo(a)anthracene ND 5
Chrysene ND 5
Benzofluoranthenes ND 10
Benzo(a)pyrene ND 5
Indeno(1,2,3-cd)pyrene ND 5
Dibenz(a,h)anthracene ND 5
Benzo(g,h,i)perylene ND 5

ZZ0eg



Client Sample ID:

Lab ID:
Date Prepared:
Date Analyzed:

QC Batch ID:

Compound Name
Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fiuorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzofluoranthenes
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

STL Seattle

Matrix Spike/Matrix Spike Duplicate Report

P5G1088-02
129140-02
8/4/2005
8/19/2005
$51487

Semivolatile Organics by EPA Method 8270

Sample
Result
(ug/kg)
6.1
2.9
1.5
2.4
2.4
2.2
42
6.2
110
110
45
70
130
59
61
13
64

Spike
Amount
(ug/kg)

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

4000

2000

2000

2000

2000

MS
Result
(ug/kg)

1220
1090
1140
1150
1120
1140
1140
1160
1390
1330
1400
1230
2420
1210
1230
1150
1080

MS
% Rec.
60.7
54.6
57
57.2
56
56.9
54.9
57.6
63.9
61
67.7
58.1
574
57.6
58.6
571
50.8

MSD
Result
(ug/kg)

1330

1170

1230

1190

1180

1170

1160

1150

1350

1290

1330

1310

2430

1250

1180

1130

1060

MSD
% Rec.
67.3
59.4
62.3
60.5
60
59.7
57
58.5
63
60
65.5
63
58.6
60.7
57.2
56.7
50.8

RPD
10
8.4
8.9
5.6
6.9
4.8
3.8
1.6
-1.4
-1.7
-3.3
8.1
2.1
5.2
-2.4
-0.7

Flag

X7

X7

£7008



- Lab ID:
Date Prepared:
Date Analyzed:

QC Batch ID:

Compound Name
Naphthalene
2-Methyinaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzofluoranthenes
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

STL Seattle

Blank Spike/Blank Spike Duplicate Report

551487
8/4/2005
8/19/2005
S5S51487

Semivolatile Organics by EPA Method 8270

Blank Spike BS BSD
Result Amount Result BS Result
(ug/kg) (ug/kg) (ug/kg) %Rec. (ug/kg)

0.27 500 586 117 470
0 500 614 123 494
0.11 500 625 125 506
0.15 500 626 125 499
0 500 631 126 503
0.09 500 644 129 515
0.38 500 617 123 506
0.18 500 652 130 518
0.22 500 662 132 527
0.51 500 647 129 514
0.3 500 588 118 480
0 500 604 121 508
0.34 1000 1240 124 1030
0.059 500 623 125 503
0.1 500 599 120 467
0.28 500 599 120 479
0.29 500 574 115 469

BSD
% Rec.
94
98.7
101
99.7
101
103
101
104
105
103
95.9
102
103
101
93.4
95.8
93.7

RPD
-22
-22
-21
-23
-22
-22
-20
-22
-23
-22
=21

-17

-18
-21
-25
-22
-20

Flag

¥7068



STL Seattle

Lab ID: Method Blank - ZS423
Date Received: -
Date Prepared: : 8/10/2005
Date Analyzed: : 8/10/2005
Dilution Factor 1

Mercury by CVAA - USEPA Method 7471

Sample results are on an as received basis.

Result
Analyte (ma/kg) RL Flags
Mercury . ND 0.02 :

9£080



STL Seattle

Matrix Spike Report

Client Sample ID: DV1-4
Lab ID: 129077-08
Date Prepared: 8/10/2005
Date Analyzed: 8/10/2005

QC Batch ID: Z5423
Mercury by CVAA - USEPA Method 7471

Sample Spike MS
Result  Amount Result
Parameter Name {(mg/kg) (mg/kg) (mg/kg)

245 0.199 2.59

Mercury

MS

% Rec.

72

Flag
X7a

1£0080



Lab ID:

Date Prepared:
Date Analyzed:

QC Batch ID:

Compound Name
Mercury

STL Seattle

Blank Spike/Blank Spike Duplicate Report

25423
8/10/2005
8/10/2005

25423

Mercury by CVAA - USEPA Method 7471

‘Blank  Spike BS BSD
Result Amount Result ~ BS Result
(mglkg) (malkg) (mglkg) % Rec. (mglkg)

0 0.2 0.199 99.5 0.164

BSD
% Rec.
82

RPD
-19

Flag

7£0088



STL Seattle

Duplicate Report

Client Sample ID: DV1-4
Lab ID: 129077-08
Date Prepared: 8/10/2005
Date Analyzed: ‘ 8/10/2005

QC Batch ID: 75423

Mercury by CVAA - USEPA Method 7471

Sample Duplicate

Result Result RPD
Parameter Name (ma/kg) (mg/kg) %
Mercury 24 2.3 4.3

Flag

££008



) v

v o[
,(%/ SUBCONTRACT ORDER ( 9\7 / / L
L b’b North Creek Analytical - Portland
P5G1088

SENDING LABORATORY: RECEIVING LABORATORY:
North Creek Analytical - Portland Severn Trent Laboratories - Tacoma
9405 SW Nimbus Ave, 5755 8th Street East
Beaverton, OR 97008 Tacoma, WA 98424

Phone: (503) 906-9200
Fax: (503) 906-9210

Phone :253-922-2310

Fax: 253-922-5047

Project Manager:  Howard Holmes
Analysis Due Expires Laboratory ID Comments
Sample ID: P5G1088-01 Seil Sampled:07/26/05 09:38 See (O P woC
8270 STM PAH 08/10/05 16:00 08/09/05 09:38 LHS list ¢
Hg Total 7471A 08/10/05 16:00 08/23/05 09:38
8081A/8082 Pest/PCB 08/10/05 16:00 08/09/05 09:38
Containers Supplied:
4 oz jar (A) 4 oz. jar (B) 4 oz jar (C)
Sample ID: PSG1088-02 Soil Sampled:07/26/05 08:38
8081A/8082 Pest/PCB 08/10/05 16:00 08/09/05 08:38
8270 SIM PAH 08/10/05 16:00 08/09/05 08:38 LLHS List
Hg Total 7471A 08/10/05 16:00 08/23/05 08:38
Solids. Dry Weight 08/03/05 16:00 08/23/05 08:38
Containers Supplied:
4 oz jar (A) 4 oz. jar (B)
Sample [D: P5G1088-03 Soil Sampled:07/26/05 09:50
Hg Total 7471A 08/10/05 16:00 08/23/05 09:50
8270 SIM PAH 08/10/05 16:00 08/09/05 09:50 LHS List
Solids, Dry Weight 08/03/05 16:00 08/23/05 09:50
8081A/8082 Pest/PCB 08/10/05 16:00 08/09/05 09:50
Containérs Supplied:
4 oz. jar (A) 4 oz jar (B) 4 oz. jar (C)
Sample ID: P5G1088-04 Soil Sampled:07/26/05 11:24
8270 SIM PAH 08/10/05 16:00 08/09/05 11:24 LHS List
Hg Total 7471A 08/10/05 16:00 08/23/05 11:24
Solids. Dry Weight 08/03/05 16:00 08/23/05 11:24
Containers Supplied:
4 oz jar (A) 4 oz jar (B)
SN
/ i 7-28-05 (BT g// / 5
Gl’eds‘ea Hy V Date Received By Date
Released By Date Received By Date §
Page 2 of 3=



SUBCONTRACT ORDER
North Creek Analytical - Portland
P5G1088

Analysis

Due

Expires

Laboratory 1D Comments

Sample 1D: P5G1088-05

Soil Sampled:07/26/05 12:28

Solids, Dry Weight
8270 SIM PAB

Hg Total 7471A
Containers Supplied:
4 oz.jar (A)

08/03/05 16:00
08/10/05 16:00
08/10/05 16:00

4 oz. jar (B)

08/23/05 12:28
08/09/05 12:28
08/23/05 12:28

////,%K%/ 2gers %

B/s~

Kelodhd By

D'ate

Received By

Date

Released By

Date

Received By

Date

Page 3 of
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