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Upland Source Control Investigation 
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Linda Scheffler, City of Portland, BES 
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Rod Struck, DEQ, Northwest Region Cleanup & Portland Harbor Section 
Bruce Brody-Heine, GSI 
 

DATE: November 17, 2005 

SUBJECT: Dry-Weather Flow Sampling of the Gould, Inc./NL Industries Stormwater 
Lateral Line  

 

Introduction 
This technical memorandum summarizes the results of the City of Portland (City) Bureau 
of Environmental Services’ (BES) source control investigation of dry-weather flow 
entering the Outfall Basin 22B stormwater conveyance system.  A 2004 camera survey of 
the City line revealed an undocumented stormwater lateral line originating from the 
Gould, Inc./NL Industries (Gould) Superfund site. The City is concerned that this flow 
could be conveying contaminants from upland environmental cleanup sites into the City’s 
stormwater collection system. This investigation, conducted in June 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 investigation is to evaluate whether dry-weather flow from the Gould 
lateral line could be contributing contaminants to the Willamette River via the City’s 
conveyance system. Contaminants of Interest (COIs) at the Gould site include pesticides, 
herbicides, dioxins/furans, semivolatile organic compounds (SVOCs), and volatile organic 
compounds (VOCs) (AMEC, 2000 and 2003). According to the DEQ Environmental 
Cleanup Site Information Database (ECSI) Site Summary Report for Gould (ECSI Site 



Technical Memorandum OF22B-1 
City Outfall Basin 22B 
Upland Source Control Investigation 
 
 
No. 49), contaminants originating at the Rhone Poulenc AG Company (RPAC) DEQ 
cleanup site have extended to the Gould site soils and groundwater (DEQ, 2003).  
Sediment samples collected in the Willamette River near Outfall 22B have also contained 
a similar suite of contaminants (Integral, 2005).  As part of our ongoing source control 
program, the City sampled dry-weather flow from the Gould lateral line and analyzed it for 
the COIs identified at the upgradient Superfund and DEQ Cleanup sites and in river 
sediment data near Outfall 22B.    

Background 
Figure 1 shows the locations of the City Outfall Basin 22B stormwater conveyance 
system and the Gould lateral line. The City conveyance system at this location consists of 
a 48-inch-diameter concrete pipe in NW Front Ave., and affiliated catch basins.  Metro 
Rooter Plumbing (MRP) conducted a camera survey of this storm line for AMEC Earth & 
Environmental (AMEC) in June 2004 (MRP, 2004) as part of an investigation of potential 
impacts to the City stormwater conveyance system associated with the RPAC 
groundwater plume (ECSI Site No.155). During the survey, MRP staff observed an 18-
inch concrete stormwater lateral entering the west side of the 48-inch City line 
approximately 65 feet southeast and upstream of manhole AAJ653. 
As part of the remedial actions on the Gould site, an Onsite Containment Facility (OCF) 
was constructed to restrict the migration of contaminants off site. The Gould OCF design 
included a stormwater collection and piping system. While the City does not have a 
connection permit on record for this Gould stormwater line, the U.S. Environmental 
Protection Agency’s (EPA) project manager has indicated that the location corresponds 
to the private line associated with the OCF stormwater collection system (EPA, 2005). 
According to EPA, the connection of the Gould site stormwater collection system to the 
City’s conveyance system was completed by August 2000.  
The MRP survey documented water flowing from the Gould line after an extended dry 
period of more than 72 hours. The Gould site system is designed to collect and convey 
stormwater only from the OCF (EPA, 2005).  Water flowing from the line during dry-
weather periods could represent latent release of captured stormwater, undocumented 
process discharge, or groundwater infiltration.    

Field Activities 
The City coordinated with DEQ regarding this source control investigation prior to 
conducting this work.  Flow from the Gould site stormwater lateral was sampled by the 
BES Field Operations section between approximately 9:00 and 9:45 am on 
June 21, 2005.  
Collection of a dry-weather flow sample requires minimal precipitation in the 24-hour 
period preceding sample collection (optimally < 0.1 inch of rainfall) to ensure no 
stormwater is moving through the conveyance system. No measurable precipitation 
occurred at the Gould site on the day of sampling (June 21, 2005). Approximately 0.01 
inch of precipitation was recorded on June 20 at a nearby rain gauge; 0.04 inch fell on 
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June 19 at this gauge location. Based upon the rainfall information, this sample 
represents dry-weather flow.   
Samples were collected by filling a beaker with water discharging from the Gould line and 
then decanting the water into sample bottles, in accordance with BES Field Operations 
Standard Operating Procedures. The sample was clear and had no obvious color or odor. 
Flow from the Gould line, at the time of sample collection, was estimated to be 
approximately 0.5 gallon per minute (gpm). Photos of the lateral line are included in 
Attachment A.  Field notes taken during sampling are provided in Attachment B. 

Summary of Results 
The dry-weather flow sample obtained from the Gould stormwater lateral was analyzed 
for total metals, chlorinated herbicides, dioxins and furans, pesticides, SVOCs, and 
VOCs. Nine metals, fifteen chlorinated pesticide compounds, one SVOC compound, and 
one VOC compound were detected in the sample at concentrations greater than the 
reporting limit. Individual dioxin/furan compounds and chlorinated herbicide compounds 
were not detected. Table 1 and Figures 1 and 2 summarize the analytes that were 
detected in the dry-weather flow sample. The laboratory analytical reports are provided in 
Attachment C.  The results are further summarized below by analyte class.  

¾ Of the nine metal constituents detected, the detected concentrations of arsenic 
and cadmium were greater than the most stringent Portland Harbor Joint Source 
Control Strategy (JSCS) (DEQ/EPA, 2005) screening levels.   

¾ Concentrations of seven chlorinated pesticides exceeded the most stringent JSCS 
screening levels. Four chlorinated pesticides were detected at concentrations 
below the method reporting limit and were reported as estimated concentrations.  

¾ One SVOC, 4-Chloro-3-methylphenol, was detected; a JSCS screening value has 
not been established for 4-Chloro-3-methylphenol.  

¾ One VOC, 1,2-Dichlorobenzene, was detected; the concentration of 1,2-
Dichlorobenzene was less than the most stringent JSCS screening value. 

Conclusions and Recommendations 
Analytical results for the dry-weather flow sample collected from the Gould stormwater 
lateral indicate that contaminants are being discharged to the City stormwater 
conveyance in NW Front Avenue.  Detected contaminants are consistent with the COIs 
observed at both the Gould Superfund site and RPAC Cleanup site.   

The City requests that EPA conduct further upland site investigation to ascertain the 
source and migration pathway of the Gould stormwater lateral contaminants, and to 
identify appropriate control mechanisms to address this source. 
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Table 1
Summary of Detected Constituents 
Dry-Weather Flow Water Sample
Gould Stormwater Lateral - City Outfall Basin 22B 

Lateral Water JSCS  
         IL-22B-AAJ653-0605 Screening Level

Class Analyte Units 6/21/2005 (Most Stringent)
Total Metals (EPA 200.8)

Antimony µg/L 0.58 6 (3a)

Arsenic µg/L 10.7 0.014 (1b, 2b)

Cadmium µg/L 0.19 0.094 (1c)

Copper µg/L 0.66 2.9 (1c)

Lead µg/L 0.13 0.54 (1c)

Molybdenum µg/L 110
Nickel µg/L 1.06 16 (1c)

Vanadium µg/L 2.52
Zinc µg/L 0.51 32.7 (2c)

Herbicides - Chlorinated (EPA 8151)
None Detected

PCDD/PCDF (Dioxins and Furans) (EPA 1613B)
None Detected

Pesticides (EPA 8081 MOD)
2,4'-DDD ng/L 0.80 0.31 (1b, 2b)

2,4'-DDT ng/L 0.02 J 0.22 (1b, 2b)

4,4'-DDD ng/L 1.22 0.31 (1b, 2b)

4,4'-DDE ng/L 0.14 0.22 (1b, 2b)

4,4'-DDT ng/L 0.02 J 0.22 (1b, 2b)

Aldrin ng/L 0.27 0.05 (1b, 2b)

Alpha-BHC ng/L 0.07 4.9 (1b, 2b)

Alpha-Chlordane ng/L 0.22 0.81 (1b, 2b)

Dieldrin ng/L 1.81 0.054 (1b, 2b)

Endosulfan I ng/L 0.29 56 (4)

Endrin ng/L 1.35 6 (1b, 2b)

Endrin Ketone ng/L 0.06 J
Gamma-Chlordane ng/L 0.64 0.081 (1b, 2b)

Heptachlor ng/L 0.09 J 0.0079 (1b, 2b)

Heptachlor Epoxide ng/L 0.29 0.0039 (1b, 2b)

SemiVolatile Organics (EPA 8270)
1,2-Dichlorobenzene µg/L 1.25 14 (4)

4-Chloro-3-methylphenol µg/L 5.97

Volatile Organic Compounds (EPA 8260)
1,2-Dichlorobenzene µg/L 2.15 14 (4)

Notes:
J = The analyte was detected at concentrations below the MRL but above the MDL and is considered is an
     estimated quantity.
µg/L = Micrograms per Liter; ng/L = Nanograms per Liter
JSCS - Portland Harbor Joint Source Control Strategy (DEQ/EPA Interim Final September 2005)
(1b) EPA's 2004 NRWQC Screening Level for Water - Fish Consumption: 175 g/day consumption rate (organism only).
(1c) EPA's 2004 NRWQC Screening Level for Water - Ecological Receptors (Chronic)
(2b) DEQ's 2004 AWQC Screening Level for Water - Fish Consumption: 175 g/day consumption rate (organism only).
(2c) DEQ's 2004 AWQC Screening Level for Water - Ecological Receptors (Chronic)
(3a) Screening Level for Drinking Water - MCL
(4) Oak Ridge National Laboratory's (Tier II SCV) Screening Level for Water - Ecological Receptors
See Attachment C for complete list of analytical results and laboratory sheets

22b_Gould Lateral_datatable1.xls\Table 1 - 22B Gould Lateral 1 of 1
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Figure: 1
Outfall 22B Dry-Weather

Flow Sampling
Pesticide, SVOC 

and VOC Compounds
Sample Date: 6/21/05

Source: 
City of Portland BES
Aerial photo 2004

10/28/05Date Printed:Sheet No.
1  OF  1

Dawn Sanders
Portland Harbor Superfund

Program Manager:

Gould Stormwater Lateral 
Upstream of AAJ653

Pesticides:
2,4'-DDD - 0.80 ng/L
4,4'-DDD - 1.22 ng/L
4,4'-DDE - 0.14 ng/L
Aldrin - 0.27 ng/L
Alpha-BHC - 0.07 ng/L
Alpha-Chlordane - 0.22 ng/L
Dieldrin - 1.81 ng/L
Endosulfan I - 0.29 ng/L
Endrin - 1.35 ng/L
Gamma-Chlordane - 0.64 ng/L
Heptachlor Epoxide - 0.29 ng/L
2,4'-DDT - 0.02J ng/L
4,4'-DDT - 0.02J ng/L
Endrin Ketone - 0.06J ng/L
Heptachlor - 0.09J ng/L

SVOC and VOC:
1,2 -Dichlorobenzene - 2.15 µg/L
4-Chloro-3-methylphenol - 5.97 µg/L

Prepared by: Sara Gardner
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Figure: 2
Outfall 22B Dry-Weather

Flow Sampling
Total Metals

Sample Date: 6/21/05
Source: City of Portland BES

Aerial photo 2004

10/17/05Date Printed:Sheet No.

1  OF  1

Dawn Sanders
Portland Harbor Superfund

Program Manager:

Gould Stormwater Lateral
Upstream of AAJ653

Total Metals:
Sb - 0.58 µg/L
As - 10.7 µg/L
Cd - 0.19 µg/L
Cu - 0.66 µg/L
Pb - 0.13 µg/L
Mo - 110 µg/L
Ni - 1.06 µg/L
V - 2.52 µg/L
Zn - 0.51 µg/L

Prepared by: Sara Gardner
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Attachment A 

Field Photographs 
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Photo 1 (2005). The Gould stormwater lateral on June 21, 2005. The lateral is located 65 
feet up-pipe from manhole AAJ653 on NW Front Avenue. Note that the field crew 

estimated the flow to be 0.5 gpm. 
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Photo 2 (2005). Location of the June 21, 2005 dry-weather flow sample from the Gould 
stormwater lateral. 
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Photo 3 (2004). The Gould stormwater lateral with a slightly higher flow during the June 
2004 camera survey of this line. 
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Attachment B 
Field Notes 
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Laboratory Data QA/QC Review 
Upland Source Control Investigation 
City Outfall Basin 22B 
To:  File 

From:  Bruce Brody-Heine, RG - GSI 
Date:  October 25, 2005 

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 22B.  The results of the sampling and analysis are 
presented in the November 2005, Technical Memorandum No. OF 22B-1. 

The laboratory analysis for these Source Control program samples were completed by the City’s 
BES laboratory and subcontracted laboratories.  The following list the analyses conducted by each 
laboratory. 

• BES Laboratory - Volatile Organic Compounds (EPA Method 8260) 
Semivolatile Organic Compounds (EPA Method 8260) 
Total Metals (EPA Method 200.8) 

• North Creek Analytical  - Hexavalent Chromium  (EPA Method 7195) 
Chlorinated Herbicides (EPA Method 8151A) 

• Pace Analytical Services, Inc.  - PCDDs/PCDFs (EPA Method 1613B) 

• GERG  - Pesticides (EPA Method 8081 Modified) 

Attachment C of the Technical Memorandum No. OF 22B-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 these cases, only those analytical results 
(and QA/QC pages) pertinent to this Outfall Basin investigation memorandum are provided with 
the subcontractor’s reports to minimize confusion.   

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

• Chain-of-custody complete and correct 

• Analysis within holding times 

• Chemicals of interest in method blanks 

• Surrogate recoveries within accuracy control limits 
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• Laboratory blank spike recoveries within accuracy control limits 

• Laboratory blank spike duplicate results within analytical precision control limits 

• Matrix spike recoveries within accuracy control limits 

• 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 the sample integrity maintained through the sample collection and 
delivery process. 

Analysis Holding Times 
Volatile Organic Analyses 
All samples were extracted and analyzed within the required holding times. 

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

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

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

Dioxins/Furan Analyses 
All samples were extracted and analyzed within the required holding times. 

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

Method Blanks 
No chemicals were detected in the method blanks. 

Surrogate Recoveries 
All surrogate recoveries were within laboratory control limits. 

Laboratory Duplicates 
Laboratory duplicate analysis was completed during the laboratory analysis of hexavalent 
chromium and herbicides.  Both the sample and the laboratory duplicate were non-detect; 
accordingly, relative percent differences (RPDs) could not be calculated. 

Laboratory Control Sample Recoveries 
Laboratory control samples were processed during the laboratory analyses of dioxins and furans 
(PCDD/PCDF), pesticides, herbicides, and hexavalent chromium.  All laboratory control spike 
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recoveries were within laboratory control limits with the exception of the herbicide analysis.  
North Creek Analytical noted that an LCS sample and/or LCS duplicate was above the method 
specified criteria, however all sample results were non-detect and therefore the herbicide data 
quality was not  affected. 

Laboratory Control Sample Duplicates 
Laboratory blank spike duplicates were processed during the laboratory analyses of dioxins and 
furans (PCDD/PCDF), pesticides, herbicides, and hexavalent chromium.  The relative percent 
difference (RPD) between the laboratory blank spikes and the laboratory blank spike duplicates 
were within laboratory control limits with the exception of the herbicide analysis (see previous 
discussion of issue).   

Matrix Spike Recoveries 
A matrix spike was processed during the laboratory analysis of hexavalent chromium, and 
herbicides.  The matrix spike recovery was within the laboratory control limit. 

Other – Daily Calibration Sample 
North Creek Analytical noted the herbicide analysis daily calibration sample results as potentially 
biased high, however further determined that since all the results were non-detect the herbicide 
data quality is not affected.  

 





Date Received:Proj./Company Name:
Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

6/21/2005

6/21/2005

OTHER

IL-22B-AAJ653-0605

5909 NW 61ST AVE - INFILTRATE

22B_1
GRAB

PORTLAND HARBOR INLINE SAMP

QA/QC:  Unless otherwise noted, 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. NOTE: Pesticide results flagged as estimates are at concentrations below the 
method reporting limit.   

FO050657AJ05976

MJH/DJH1020.001IMS File/Invoice #:

9:28

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Date/Time System ID Sample ID

1Page:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

COMPLETE AND 
VALIDATED

Sample Status:

METALS BY ICP-MS (TOTAL) - 9
ANTIMONY 0.58 µg/L 0.1 EPA 200.8
ARSENIC 10.7 µg/L 0.1 EPA 200.8
CADMIUM 0.19 µg/L 0.1 EPA 200.8
CHROMIUM <0.40 µg/L 0.4 EPA 200.8
COPPER 0.66 µg/L 0.2 EPA 200.8
LEAD 0.13 µg/L 0.1 EPA 200.8
MOLYBDENUM 110 µg/L 0.1 EPA 200.8
NICKEL 1.06 µg/L 0.2 EPA 200.8
VANADIUM 2.52 µg/L 0.2 EPA 200.8
ZINC 0.51 µg/L 0.5 EPA 200.8

OUTSIDE  
CHROMIUM VI <0.0100 mg/L 0.010 EPA 7195

HERBICIDES - CHLORINATED
2,4,5-T <1.00 µg/L 1.00 EPA 8151
2,4,5-TP (Silvex) <1.00 µg/L 1.00 EPA 8151
2,4-D <1.00 µg/L 1.00 EPA 8151
2,4-DB <1.00 µg/L 1.00 EPA 8151
Dalapon <5.00 µg/L 5.00 EPA 8151
Dicamba <1.00 µg/L 1.00 EPA 8151
Dichlorprop <1.00 µg/L 1.00 EPA 8151
Dinoseb <1.00 µg/L 1.00 EPA 8151
MCPA <300 µg/L 300 EPA 8151
MCPP <300 µg/L 300 EPA 8151

PCDD/PCDF (DIOXINS AND FURANS)
1234678-HpCDD <0.0500 ng/L 0.0500 EPA 1613B
1234678-HpCDF <0.0500 ng/L 0.0500 EPA 1613B

6543 N. Burlington Ave. / Portland  OR  97203  (503) 823-5600 fax (503) 823-5656 Report Date: 8/25/2005

Validated By:  Signature on File
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Address/Location:

Sample Point Code:
Sample Type:
Sample Matrix:
Collected By:

Comments:

6/21/2005

6/21/2005

OTHER

IL-22B-AAJ653-0605

5909 NW 61ST AVE - INFILTRATE

22B_1
GRAB

PORTLAND HARBOR INLINE SAMP

QA/QC:  Unless otherwise noted, 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. NOTE: Pesticide results flagged as estimates are at concentrations below the 
method reporting limit.   

FO050657AJ05976

MJH/DJH1020.001IMS File/Invoice #:

9:28

REGULATORY PLAN & EVALProj Subcategory:

Test Parameter Result Units MethodMRL

Sample Date/Time System ID Sample ID

2Page:

City of Portland
Water Pollution Control Laboratory

Laboratory Analysis Report

COMPLETE AND 
VALIDATED

Sample Status:

1234789-HpCDF <0.0500 ng/L 0.0500 EPA 1613B
123478-HxCDD <0.0500 ng/L 0.0500 EPA 1613B
123478-HxCDF <0.0500 ng/L 0.0500 EPA 1613B
123678-HxCDD <0.0500 ng/L 0.0500 EPA 1613B
123678-HxCDF <0.0500 ng/L 0.0500 EPA 1613B
123789-HxCDD <0.0500 ng/L 0.0500 EPA 1613B
123789-HxCDF <0.0500 ng/L 0.0500 EPA 1613B
12378-PeCDD <0.0500 ng/L 0.0500 EPA 1613B
12378-PeCDF <0.0500 ng/L 0.0500 EPA 1613B
234678-HxCDF <0.0500 ng/L 0.0500 EPA 1613B
23478-PeCDF <0.0500 ng/L 0.0500 EPA 1613B
2378-TCDD <0.0099 ng/L 0.0099 EPA 1613B
2378-TCDF <0.0099 ng/L 0.0099 EPA 1613B
OCDD <0.0990 ng/L 0.0990 EPA 1613B
OCDF <0.0990 ng/L 0.0990 EPA 1613B
TOTAL TEQ CONCENTRATION 0.0496 ng/L EPA 1613B

PESTICIDES BY EPA 8081MOD
2,4'-DDD 0.80 ng/L 0.12 EPA 8081M
2,4'-DDE <0.29 ng/L 0.29 EPA 8081M
2,4'-DDT EST 0.02 ng/L 0.13 EPA 8081M
4,4'-DDD 1.22 ng/L 0.07 EPA 8081M
4,4'-DDE 0.14 ng/L 0.14 EPA 8081M
4,4'-DDT EST 0.02 ng/L 0.10 EPA 8081M
Aldrin 0.27 ng/L 0.11 EPA 8081M
Alpha-BHC 0.07 ng/L 0.06 EPA 8081M
Alpha-Chlordane 0.22 ng/L 0.11 EPA 8081M
Beta-BHC <0.09 ng/L 0.09 EPA 8081M
Delta-BHC <0.06 ng/L 0.06 EPA 8081M
Dieldrin 1.81 ng/L 0.09 EPA 8081M
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QA/QC:  Unless otherwise noted, 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. NOTE: Pesticide results flagged as estimates are at concentrations below the 
method reporting limit.   
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Sample Status:

Endosulfan I 0.29 ng/L 0.25 EPA 8081M
Endosulfan II <0.25 ng/L 0.25 EPA 8081M
Endrin 1.35 ng/L 0.12 EPA 8081M
Endrin aldehyde <0.12 ng/L 0.12 EPA 8081M
Endrin ketone EST 0.06 ng/L 0.12 EPA 8081M
Gamma-BHC <0.10 ng/L 0.10 EPA 8081M
Gamma-Chlordane 0.64 ng/L 0.09 EPA 8081M
Heptachlor EST 0.09 ng/L 0.12 EPA 8081M
Heptachlor epoxide 0.29 ng/L 0.11 EPA 8081M
Methoxychlor <0.29 ng/L 0.29 EPA 8081M
Toxaphene <10.0 ng/L 10 EPA 8081M

SEMI-VOLATILE ORGANICS
1,2,4-Trichlorobenzene <1.00 µg/L 1.00 EPA 8270
1,2-Dichlorobenzene 1.25 µg/L 1.00 EPA 8270
1,3-Dichlorobenzene <1.00 µg/L 1.00 EPA 8270
1,4-Dichlorobenzene <1.00 µg/L 1.00 EPA 8270
2,3,4,6-Tetrachlorophenol <2.00 µg/L 2.00 EPA 8270
2,4,5-Trichlorophenol <1.00 µg/L 1.00 EPA 8270
2,4,6-Trichlorophenol <1.00 µg/L 1.00 EPA 8270
2,4-Dichlorophenol <1.00 µg/L 1.00 EPA 8270
2,4-Dimethylphenol <2.00 µg/L 2.00 EPA 8270
2,4-Dinitrophenol <4.00 µg/L 4.00 EPA 8270
2,4-Dinitrotoluene <1.00 µg/L 1.00 EPA 8270
2,6-Dichlorophenol <1.00 µg/L 1.00 EPA 8270
2,6-Dinitrotoluene <1.00 µg/L 1.00 EPA 8270
2-Chloronaphthalene <1.00 µg/L 1.00 EPA 8270
2-Chlorophenol <1.00 µg/L 1.00 EPA 8270
2-Methylnaphthalene <2.00 µg/L 2.00 EPA 8270
2-Methylphenol <2.00 µg/L 2.00 EPA 8270
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2-Nitroaniline <1.00 µg/L 1.00 EPA 8270
2-Nitrophenol <1.00 µg/L 1.00 EPA 8270
3,3'-Dichlorobenzidine <1.00 µg/L 1.00 EPA 8270
3-,4-Methylphenol <2.00 µg/L 2.00 EPA 8270
3-Nitroaniline <1.00 µg/L 1.00 EPA 8270
4,6-Dinitro-2-methylphenol <2.00 µg/L 2.00 EPA 8270
4-Bromophenylphenyl ether <1.00 µg/L 1.00 EPA 8270
4-Chloro-3-methylphenol 5.97 µg/L 1.00 EPA 8270
4-Chloroaniline <2.00 µg/L 2.00 EPA 8270
4-Chlorophenylphenyl ether <1.00 µg/L 1.00 EPA 8270
4-Nitroaniline <2.00 µg/L 2.00 EPA 8270
4-Nitrophenol <4.00 µg/L 4.00 EPA 8270
Acenaphthene <1.00 µg/L 1.00 EPA 8270
Acenaphthylene <1.00 µg/L 1.00 EPA 8270
Anthracene <1.00 µg/L 1.00 EPA 8270
Benzo(a)anthracene <1.00 µg/L 1.00 EPA 8270
Benzo(a)pyrene <1.00 µg/L 1.00 EPA 8270
Benzo(b)fluoranthene <1.00 µg/L 1.00 EPA 8270
Benzo(g,h,i)perylene <1.00 µg/L 1.00 EPA 8270
Benzo(k)fluoranthene <1.00 µg/L 1.00 EPA 8270
Benzoic acid <4.00 µg/L 4.00 EPA 8270
Benzyl alcohol <2.00 µg/L 2.00 EPA 8270
Bis(2-chloroethoxy) methane <2.00 µg/L 2.00 EPA 8270
Bis(2-chloroethyl) ether <1.00 µg/L 1.00 EPA 8270
Bis(2-chloroisopropyl) ether <2.00 µg/L 2.00 EPA 8270
Bis(2-ethylhexyl) phthalate <2.00 µg/L 2.00 EPA 8270
Butyl benzyl phthalate <2.00 µg/L 2.00 EPA 8270
Chrysene <1.00 µg/L 1.00 EPA 8270
Dibenzo(a,h)anthracene <1.00 µg/L 1.00 EPA 8270
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Dibenzofuran <2.00 µg/L 2.00 EPA 8270
Diethyl phthalate <1.00 µg/L 1.00 EPA 8270
Dimethyl phthalate <1.00 µg/L 1.00 EPA 8270
Di-n-butyl phthalate <2.00 µg/L 2.00 EPA 8270
Di-n-octyl phthalate <1.00 µg/L 1.00 EPA 8270
Fluoranthene <1.00 µg/L 1.00 EPA 8270
Fluorene <1.00 µg/L 1.00 EPA 8270
Hexachlorobenzene <1.00 µg/L 1.00 EPA 8270
Hexachlorobutadiene <2.00 µg/L 2.00 EPA 8270
Hexachlorocyclopentadiene <2.00 µg/L 2.00 EPA 8270
Hexachloroethane <2.00 µg/L 2.00 EPA 8270
Indeno(1,2,3-cd)pyrene <1.00 µg/L 1.00 EPA 8270
Isophorone <1.00 µg/L 1.00 EPA 8270
Naphthalene <1.00 µg/L 1.00 EPA 8270
Nitrobenzene <1.00 µg/L 1.00 EPA 8270
N-Nitrosodi-n-propylamine <2.00 µg/L 2.00 EPA 8270
N-Nitrosodiphenylamine <1.00 µg/L 1.00 EPA 8270
Pentachlorophenol <2.00 µg/L 2.00 EPA 8270
Phenanthrene <1.00 µg/L 1.00 EPA 8270
Phenol <1.00 µg/L 1.00 EPA 8270
Pyrene <1.00 µg/L 1.00 EPA 8270

VOLATILE ORGANIC COMPOUNDS
1,1,1,2-Tetrachloroethane <1.0 µg/L 1.00 EPA 8260
1,1,1-Trichloroethane <2.0 µg/L 2.00 EPA 8260
1,1,2,2-Tetrachloroethane <1.0 µg/L 1.00 EPA 8260
1,1,2-Trichloroethane <1.0 µg/L 1.00 EPA 8260
1,1,2-Trichlorotrifluoroethane <2.0 µg/L 2.00 EPA 8260
1,1-Dichloroethane <1.0 µg/L 1.00 EPA 8260
1,1-Dichloroethene <2.0 µg/L 2.00 EPA 8260
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1,1-Dichloropropene <1.0 µg/L 1.00 EPA 8260
1,2,3-Trichlorobenzene <1.0 µg/L 1.00 EPA 8260
1,2,3-Trichloropropane <1.0 µg/L 1.00 EPA 8260
1,2,4-Trichlorobenzene <1.0 µg/L 1.00 EPA 8260
1,2,4-Trimethylbenzene <1.0 µg/L 1.00 EPA 8260
1,2-Dibromo-3-chloropropane <1.0 µg/L 1.00 EPA 8260
1,2-Dibromoethane <1.0 µg/L 1.00 EPA 8260
1,2-Dichlorobenzene 2.15 µg/L 1.00 EPA 8260
1,2-Dichloroethane <1.0 µg/L 1.00 EPA 8260
1,2-Dichloropropane <1.0 µg/L 1.00 EPA 8260
1,3,5-Trimethylbenzene <1.0 µg/L 1.00 EPA 8260
1,3-Dichlorobenzene <1.0 µg/L 1.00 EPA 8260
1,3-Dichloropropane <1.0 µg/L 1.00 EPA 8260
1,4-Dichlorobenzene <1.0 µg/L 1.00 EPA 8260
2,2-Dichloropropane <1.0 µg/L 1.00 EPA 8260
2-Butanone <10.0 µg/L 10.0 EPA 8260
2-Chlorotoluene <1.0 µg/L 1.00 EPA 8260
2-Hexanone <10.0 µg/L 10.0 EPA 8260
4-Chlorotoluene <1.0 µg/L 1.00 EPA 8260
4-Isopropyltoluene <1.0 µg/L 1.00 EPA 8260
4-Methyl-2-pentanone (MIBK) <10.0 µg/L 10.0 EPA 8260
Acetone <20.0 µg/L 20.0 EPA 8260
Benzene <1.0 µg/L 1.00 EPA 8260
Bromobenzene <1.0 µg/L 1.00 EPA 8260
Bromochloromethane <1.0 µg/L 1.00 EPA 8260
Bromodichloromethane <1.0 µg/L 1.00 EPA 8260
Bromoform <1.0 µg/L 1.00 EPA 8260
Bromomethane <1.0 µg/L 1.00 EPA 8260
Carbon disulfide <5.0 µg/L 5.00 EPA 8260
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Carbon tetrachloride <1.0 µg/L 1.00 EPA 8260
Chlorobenzene <1.0 µg/L 1.00 EPA 8260
Chloroethane <2.0 µg/L 2.00 EPA 8260
Chloroform <1.0 µg/L 1.00 EPA 8260
Chloromethane <2.0 µg/L 2.00 EPA 8260
cis-1,2-Dichloroethene <1.0 µg/L 1.00 EPA 8260
cis-1,3-Dichloropropene <1.0 µg/L 1.00 EPA 8260
Dibromochloromethane <1.0 µg/L 1.00 EPA 8260
Dibromomethane <1.0 µg/L 1.00 EPA 8260
Dichlorodifluoromethane <2.0 µg/L 2.00 EPA 8260
Ethylbenzene <1.0 µg/L 1.00 EPA 8260
Hexachlorobutadiene <1.0 µg/L 1.00 EPA 8260
Isopropylbenzene <1.0 µg/L 1.00 EPA 8260
m,p-Xylene <2.0 µg/L 2.00 EPA 8260
Methylene chloride <2.0 µg/L 2.00 EPA 8260
Naphthalene <1.0 µg/L 1.00 EPA 8260
n-Butylbenzene <1.0 µg/L 1.00 EPA 8260
n-Propylbenzene <1.0 µg/L 1.00 EPA 8260
o-Xylene <1.0 µg/L 1.00 EPA 8260
sec-Butylbenzene <1.0 µg/L 1.00 EPA 8260
Styrene <1.0 µg/L 1.00 EPA 8260
tert-Butylbenzene <1.0 µg/L 1.00 EPA 8260
Tetrachloroethene <1.0 µg/L 1.00 EPA 8260
Toluene <1.0 µg/L 1.00 EPA 8260
trans-1,2-Dichloroethene <1.0 µg/L 1.00 EPA 8260
trans-1,3-Dichloropropene <1.0 µg/L 1.00 EPA 8260
trans-1,4-Dichloro-2-butene <1.0 µg/L 1.00 EPA 8260
Trichloroethene <1.0 µg/L 1.00 EPA 8260
Trichlorofluoromethane <1.0 µg/L 1.00 EPA 8260
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Vinyl Acetate <2.0 µg/L 2.00 EPA 8260
Vinyl chloride <1.0 µg/L 1.00 EPA 8260

End of Report for Sample ID: FO050657
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11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
   425.420.9200  fax 425.420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
   509.924.9200  fax 509.924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
   503.906.9200  fax 503.906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
   541.383.9310  fax 541.382.7588
2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
   907.563.9200  fax 907.563.9210

Seattle

Spokane

Portland

Bend

Anchorage

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 06/22/05 14:30. 
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.

June 30, 2005

Work Project ProjectNumber

Portland Harbor 40567P5F0947

Thank You, 

Howard Holmes, Project Manager
North Creek Analytical, Inc.

Environmental Laboratory Network

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.



Portland Harbor

Portland, OR  97203
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11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
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East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
         phone: (509) 924.9200   fax: (509) 924.9290
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06/30/05 21:36Jennifer Shackelford

405676543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

F0050657 P5F0947-01 06/21/05 09:28 06/22/05 14:30Water

Howard Holmes, Project Manager

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.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of 5



Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

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

Seattle

Spokane

Portland

Bend

Anchorage

06/30/05 21:36Jennifer Shackelford

405676543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

Chlorinated Herbicides per EPA Method 8151A Modified
North Creek Analytical - Portland

 Analyte Method Result UnitsMRLMDL* Notes Dil Batch AnalyzedPrepared

P5F0947-01                Water                  F0050657                      Sampled: 06/21/05 09:28

ND2,4-D 06/27/05 06/28/05 23:25 ug/l 50611511x1.00 J-068151mod   ----- 

ND2,4-DB " "   " ""1.00 J-06"         ----- 

ND2,4,5-T " "   " ""1.00"         ----- 

ND2,4,5-TP (Silvex) " "   " ""1.00"         ----- 

NDDalapon " "   " ""5.00 J-06"         ----- 

NDDicamba " "   " ""1.00"         ----- 

NDDichlorprop " "   " ""1.00"         ----- 

NDDinoseb " "   " ""1.00 J-06"         ----- 

NDMCPA " "   " ""300"         ----- 

NDMCPP " "   " ""300"         ----- 

 Surrogate(s): "2,4-Dichlorophenylacetic acid   Limits:  20 - 150 %Recovery:  93.2%   "

Howard Holmes, Project Manager

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.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 5



Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

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

Seattle

Spokane

Portland

Bend

Anchorage

06/30/05 21:36Jennifer Shackelford

405676543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

Chlorinated Herbicides per EPA Method 8151A Modified  -  Laboratory Quality Control Results
North Creek Analytical - Portland

Water Preparation Method:    EPA 3510/600 SeriesQC Batch:   5061151 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/27/05 10:46Blank   (5061151-BLK1)

 ---  -- ---- -- 06/28/05 22:042,4-D ug/l1.00 ----8151mod 1xND

 ---  -- ---- -- "            2,4-DB "1.00 J-06----"     "ND

 ---  -- ---- -- "            2,4,5-T "1.00 ----"     "ND

 ---  -- ---- -- "            2,4,5-TP (Silvex) "1.00 ----"     "ND

 ---  -- ---- -- "            Dalapon "5.00 ----"     "ND

 ---  -- ---- -- "            Dicamba "1.00 ----"     "ND

 ---  -- ---- -- "            Dichlorprop "1.00 ----"     "ND

 ---  -- ---- -- "            Dinoseb "1.00 J-06----"     "ND

 ---  -- ---- -- "            MCPA "300 ----"     "ND

 ---  -- ---- -- "            MCPP "300 ----"     "ND

Surrogate(s): 2,4-Dichlorophenylacetic acid 06/28/05 22:04"Limits:  20-150% Recovery:     92.8%   

Extracted:   06/27/05 10:46LCS   (5061151-BS1)

 ---  (40-160) ---- 106% 06/28/05 22:582,4-D ug/l1.00 J-06, Q-28--20.08151mod 1x21.3

 ---  " ---- 120% "            2,4-DB "1.00 J-06, Q-28--""     "24.0

 ---  " ---- 119% "            2,4,5-T "1.00 --""     "23.8

 ---  " ---- 87.5% "            2,4,5-TP (Silvex) "1.00 --""     "17.5

 ---  " ---- 95.0% "            Dalapon "5.00 J-06, Q-28--""     "19.0

 ---  " ---- 106% "            Dicamba "1.00 --""     "21.3

 ---  " ---- 95.5% "            Dichlorprop "1.00 --""     "19.1

 ---  " ---- 162% "            Dinoseb "1.00 J-06, Q-28, 
Q-29

--""     "32.3

 ---  " ---- 92.0% "            MCPA "300 --2000"     "1840

 ---  " ---- 98.0% "            MCPP "300 --""     "1960

Surrogate(s): 2,4-Dichlorophenylacetic acid 06/28/05 22:58"Limits:  40-160% Recovery:     93.6%   

Extracted:   06/27/05 10:46Matrix Spike   (5061151-MS1) QC Source:   P5F0947-01

 ---  (40-160) --0.527 NR    06/28/05 23:532,4-D ug/l1.00 J-06, Q-28--20.08151mod 1xND

 ---  " --0.582 124% "            2,4-DB "1.00 J-06, Q-28--""     "25.3

 ---  " --0.372 116% "            2,4,5-T "1.00 --""     "23.6

 ---  " --0.443 86.8% "            2,4,5-TP (Silvex) "1.00 --""     "17.8

 ---  " --ND 98.5% "            Dalapon "5.00 J-06, Q-28--""     "19.7

 ---  " --ND 110% "            Dicamba "1.00 --""     "22.0

 ---  " --ND 98.0% "            Dichlorprop "1.00 --""     "19.6

 ---  " --0.368 159% "            Dinoseb "1.00 J-06, Q-28--""     "32.1

 ---  " --ND 97.0% "            MCPA "300 --2000"     "1940

 ---  " --ND 104% "            MCPP "300 --""     "2090

Surrogate(s): 2,4-Dichlorophenylacetic acid 06/28/05 23:53"Limits:  40-160% Recovery:     90.4%   

Howard Holmes, Project Manager

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.
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Chlorinated Herbicides per EPA Method 8151A Modified  -  Laboratory Quality Control Results
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Water Preparation Method:    EPA 3510/600 SeriesQC Batch:   5061151 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/27/05 10:46Matrix Spike Dup   (5061151-MSD1) QC Source:   P5F0947-01

 ---  (40-160)0.527 106% 06/29/05 00:202,4-D ug/l1.00 J-06, Q-28(40)20.08151mod 1x21.7

 ---  " 1.18%0.582 125% "            2,4-DB "1.00 J-06, Q-28"   ""     "25.6

 ---  " 0.844%0.372 117% "            2,4,5-T "1.00 "   ""     "23.8

 ---  " 1.12%0.443 87.8% "            2,4,5-TP (Silvex) "1.00 "   ""     "18.0

 ---  " 0.00%ND 98.5% "            Dalapon "5.00 J-06, Q-28"   ""     "19.7

 ---  " 3.13%ND 114% "            Dicamba "1.00 "   ""     "22.7

 ---  " 0.00%ND 98.0% "            Dichlorprop "1.00 "   ""     "19.6

 ---  " 1.89%0.368 156% "            Dinoseb "1.00 J-06, Q-28"   ""     "31.5

 ---  " 2.04%ND 99.0% "            MCPA "300 "   2000"     "1980

 ---  " 2.83%ND 108% "            MCPP "300 "   ""     "2150

Surrogate(s): 2,4-Dichlorophenylacetic acid 06/29/05 00:20"Limits:  40-160% Recovery:     94.8%   

Howard Holmes, Project Manager

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.
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Notes and Definitions 

Report Specific Notes:

J-06 Daily Calibration Check Sample had recovery above 115% for this analyte.  Result may be biased high.  All samples were Non-Detect, 
Data Quality is not impacted.

-

Q-28 The recovery for the Daily Continuing Calibration Check sample was above method specified criteria.  All samples were Non Detect for 
this analyte, therefore Data Quality is not affected.  Reported results for QC may be biased high.

-

Q-29 The recovery for the Laboratory Control Sample, and/or LCS Duplicate, for this analyte was above method specified criteria.  All 
samples were Non Detect for this analyte, therefore Data Quality is not affected.

-

Laboratory Reporting Conventions:

Sample results reported on a dry weight basis.  Reporting Limits are corrected for %Solids when %Solids are <50%.dry       -

Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).ND       -

NR / NA   - Not Reported / Not Available

wet      - Sample results and reporting limits reported on a wet weight basis (as received).

Analyte DETECTED at or above the Reporting Limit.  Qualitative Analyses only.DET      -  

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.  

MDL*    -

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

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

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.

Reporting 
limits

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

-

Howard Holmes, Project Manager

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.
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