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OUTFALL 18 INLINE SOLIDS INVESTIGATIONTable 1.  Summary of Potential Upland Sources in Subbasins of Basin 18

Potential Upland Sources

DEQ 
Cleanup 
(ECSI) 

Site

NPDES 
1200Z 

Permitted 
Site (1)

Site Contaminants of Interest  (2) DEQ Cleanup Program
Status

Site Stormwater Pathway 
Evaluated Under DEQ 

Oversight?

Christenson Oil (ECSI #2426) X X Cadmium, copper, lead, mercury, zinc, PAHs, VOCs, TPH Active In process
McWhorter Inc. (ECSI #135) X VOCs, SVOCs, PAHs, TPH, phthalates Active In process
Shell/Texaco Terminal (ECSI #169) X X PAHs, VOCs, TPH Active In process
Container Management Services (ECSI #4784) X X PCBs, lead, mercury, zinc, PAHs, PCBs, TPH Active In process
Wilhelm Trucking (ECSI #69) X X Lead Active In process
Univar (Van Waters & Rogers) (ECSI #330) X Lead, pesticides, TPH, VOCs Active (under EPA oversight) In process
ANRFS / ABF Freight Systems / ANRFS Holdings Inc. 
(ECSI #1820)

X X Arsenic, chromium, copper, zinc, PCBs, PAHs, BEHP Inactive No

Carson Oil (ECSI #1405) X X VOCs, PAHs, TPH, arsenic, chromium, copper, zinc, PCBs, BEHP Inactive No
Columbia American Plating (ECSI #29) X Lead, PCBs, VOCs, SVOCs Active In process
Container Recovery Inc. (ECSI #4015) X X Cadmium, lead, zinc, PAHs, PCBs, phthalates Inactive No
Magnus / Wilhelm Trucking (ECSI #69) X X Lead Active In process
MRP Environmental(3) X (Site not listed in Table 4.4-4 of Draft RI Report) N/A N/A
Univar (Van Waters & Rogers) (ECSI #330) X Lead, pesticides, TPH, VOCs Active (under EPA oversight) In process
Ashland Chemical / Hill Investment (ECSI #1076) X Arsenic, chromium, copper, zinc, PCBs, PAHs, BEHP Inactive No
Owens Corning / Trumbull Asphalt  (ECSI #1160) X X PAHs, PCBs, phthalates, arsenic, chromium, copper, zinc Inactive No
Schnitzer Investment (ECSI #2424) X VOCs, SVOCs, metals Inactive No
Burlington Northern Railroad Lake Yard (ECSI #100) / 
Pacific Rail Services

X X Antimony, arsenic, cadmium, chromium, copper, mercury, selenium, zinc, PAHs, 
PCBs, phenols, TPH, VOCs, sodium cyanide, ethylene glycol, creosote 

Active In process

Gunderson LLC (ECSI #1155) X X TPH, butyltins, PCBs, phthalates, arsenic, copper, chromium, zinc Active In process
Texaco/Equilon Pipeline (ECSI #2117)(4) X PAHs, VOCs, TPH Inactive N/A

Notes:
N/A = not applicable.

(4) This site is underground (i.e., consists of a pipeline) and had no stormwater pathway other than potential infiltration from the pipeline to subsurface utilities.

(3)  Company vacated the premises in March 2010.

(1) Except as noted, reference for NPDES 1200Z permit holders is BES Industrial Stormwater, Portland Harbor Permits – Sorted by Outfall, Report Date:  10/23/09. NPDES 1200Z permits allow discharges of permitted analytes up to the designated benchmark 
concentrations.  NPDES 1200Z permit analytes and benchmarks include copper (100 ug/L), lead (400 ug/L), and zinc (600 ug/L).

Subbasin

(2)  Contaminants of interest (COI) for DEQ ECSI sites identified in Table 4.4-4 of the Portland Harbor RI/FS Remedial investigation Report Draft (Integral Consulting and others, 2009).  The listing of "TPH" as a COI implies that PAHs are COIs because TPH consists of 
PAHs in addition to other compounds.

Western

West-Central

Eastern

Information on Potential Upland Sources (DEQ Cleanup Sites and NPDES 1200Z Permit Sites)

East-Central

Other
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Table 2.  Summary of Basin 18 Inline Solids Sample Collection and Analyses 

Location 
Sediment Trap 

Deployment Analytical Testing (1) 
Data Source 

Subbasin Manhole 
ID# 

Sample 
Date 

Season Period 
(Days) 

PCB 
Congeners 

Total 
Solids TOC Pesticides SVOCs PAHs & 

Phthalates Metals Herbicides PCB 
Aroclors 

07/02/07 Mar – Jul 109 X X X X  X    
12/20/07 Nov – Dec 38 (3) X X X X  X X X  
12/20/07 Nov – Dec 38 (3) X X X X  X X X  
01/31/08 Nov – Jan 80 (3) X X X X  X X X  

LWG Round 3A and 
3B Stormwater 

Sampling (2) 

Downstream/ 
Main Trunk 

Line 
AMZ088 

02/01/08 Nov – Feb 81 (3) X X X X  X X X  
06/20/07 Mar – Jun 97  X X      X 

Western AND535 (ST3) 
06/09/09 Dec – Jun 182  X X X  X X X X 
06/20/07 Mar – Jun 97  X X X X X X  X 

West-Central  AAT466 (ST4) 
06/10/09 Dec – June 183  X X X  X X X X 
06/19/07 Mar – Jun 96  X X X X X   X 
06/19/07 

(Inline Grab) NA NA  X X X X X X X X AAT557 (ST2) 

06/09/09 Oct – Jun 222  X X X  X X  X 
06/04/09  

(Inline Grab) NA NA  X X X X X X X X 

East-Central 

AAX261 (ST5) 
06/10/09 Dec – Jun 183  X X X  X X  X 
06/19/07 Mar – Jun 97  X X      X 

City Inline Solids 
Source 

Investigations 

Eastern 
AAT565 (ST1) 

06/11/09 Feb – Jun 127  X X X      

Notes: 
NA = not applicable (inline grab samples) 
(1) PCBs = polychlorinated biphenyls; TOC = total organic carbon; pesticides = organochlorine pesticides, SVOCs = semivolatile organic compounds; PAHs = polycyclic aromatic hydrocarbons;  

herbicides = chlorinated herbicides 
(2) Refer to Anchor and Integral, 2008b.  Round 3A and 3B Stormwater Data Report.   
(3) Deployment period calculated based on a sediment trap deployment date of 11/12/07, as indicated in the Round 3B Upland Stormwater Sampling Field Sampling Report (Anchor and Integral, 2008a).   
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Table 3
Summary of Chemical Analytical Results
Inline Solids Samples
Outfall Basin 18

Class Analyte Units (Toxicity) (Bioaccumulation)
Total Organic Carbon (ASTM D4129-82M)

TOC % 3.72 3.71 4.19 6.47 4.66 3.56 1.37 1.98 5.61 4 0.0786 9.06 10.6 9.11 5.22 NA 16.9 -- --

Total Solids (EPA 160.3M)
TS % 39.5 54.7 T 50.5 45 54.1 59.1 56.5 NA 66.3 65.9 63.5 59.7 54 7.18 45.9 54.7 39.2 -- --

Grain Size  (ASTM D421/422)
Gravel (>4750 μm) Fract % NA NA NA NA NA NA 0.7 1.1 NA 0.1 6.2 NA NA NA NA NA NA -- --
Coarse Sand (4750-2000 μm) Fract % NA NA NA NA NA NA 2.8 3.0 NA 0.3 1.4 NA NA NA NA NA NA -- --
Medium Sand (2000-425 μm) Fract % NA NA NA NA NA NA 8.3 7.4 NA 9.0 21.3 NA NA NA NA NA NA -- --
Fine Sand (425-75 μm) Fract % NA NA NA NA NA NA 23.6 23.6 NA 32.2 61.7 NA NA NA NA NA NA -- --
Silt (3.2-75 μm) Fract % NA NA NA NA NA NA 58.1 56.5 NA 47.3 5.0 NA NA NA NA NA NA -- --
Clay (<3.2 μm) Fract % NA NA NA NA NA NA 6.8 8.5 NA 11.1 4.6 NA NA NA NA NA NA -- --

Metals (EPA 6020)
Aluminum (EPA 6010B) mg/Kg NA 10,000 9,320 10,300 T 10,500 NA NA NA 11300 NA 12200 NA NA 13800 NA NA NA -- --
Antimony mg/Kg NA 0.72 J 0.67 J 1.24 JT 0.64 J NA NA NA 1.68 NA 0.16 NA NA 9.1 NA NA NA 64 --
Arsenic mg/Kg NA 3.56 2.89 2.45 T 2.36 NA 2.01 2.06 2.8 2.85 2.14 3.54 NA 114 4.75 NA NA 33 7
Cadmium mg/Kg NA 0.624 0.619 0.653 T 0.548 NA 0.20 0.21 1.3 1.01 91.5 24.9 NA 8.4 0.34 NA NA 4.98 1
Chromium mg/Kg NA 37.5 40.8 25.9 T 22 NA 24.3 24.9 62.4 60.5 0.17 142 NA 33.9 43.8 NA NA 111 --
Copper mg/Kg NA 38 49.2 37.9 T 32.3 NA 15.2 14.6 82.1 67.8 16.5 192 NA 79.8 46.9 NA NA 149 --
Lead mg/Kg NA 78.9 67.6 58.3 T 46.5 NA 12.6 12.1 220 164 6.11 285 NA 128 22.6 NA NA 128 17
Manganese (EPA 6010B) mg/Kg NA NA NA NA NA NA 901 874 509 548 347 367 NA 111,000 754 NA NA 1100 --
Mercury (EPA 7471A) mg/Kg NA 0.161 J 0.062 J 0.113 JT 0.082 J NA 0.033 0.031 0.36 0.305 0.018 0.299 NA 0.12 0.260 NA NA 1.06 0.07
Nickel mg/Kg NA 16.5 17.8 17.3 T 13.9 NA 13.8 13.4 22.8 25.5 19.2 73.3 NA 36 30.2 NA NA 48.6 --
Selenium mg/Kg NA 0.4 J 0.7 J 0.6 JT 0.3 U NA NA NA NA NA NA NA NA NA NA NA NA
Silver mg/Kg NA 0.117 J 0.12 J 0.233 JT 0.125 J NA 0.10 U 0.10 U 0.25 0.14 0.10 U 1.60 NA 0.35 0.24 NA NA 5 --
Zinc (EPA 6010B) mg/Kg NA 1,020 280 289 T 229 NA 79.5 75.0 584 436 58.9 897 NA 2,470 172 NA NA 459 --

Organochlorine Pesticides (EPA 8081A)
2,4'-DDD ug/Kg 47 NJ 7.1 NJ 9.5 NJ 9.9 NJ 5.7 NJ NA NA NA NA NA NA NA NA NA NA NA -- --
2,4'-DDE ug/Kg 0.92 U 0.79 U 1.2 U 1.7 NJ 0.82 U NA NA NA NA NA NA NA NA NA NA NA -- --
2,4'-DDT ug/Kg 17 2.8 J 5 4 J 2.6 NJ NA NA NA NA NA NA NA NA NA NA NA -- --
4,4'-DDD(3) ug/Kg 47 J 5.8 11 8.2 4.8 J NA 1.0 U 1.2 U 49 72 0.70 JP 45 69 19 55 NA 5.9 U 28 0.33
4,4'-DDE(3) ug/Kg 66 J 9.3 13 12 J 7.3 J NA 1.5 1.3 57 61 0.97 68 100 26 66 NA 3.4 JP 31.3 0.33
4,4'-DDT(3) ug/Kg 32 U 6.5 9.5 11 J 3 U NA 1.1 U 1.2 U 33 U 33 U 0.46 JP 95 P 44 U 17 23 U NA 19 U 62.9 0.33

Estimated Total DDx(4) ug/Kg 177 NJ 31.5 NJ 48 NJ 46.8 NJ 20.4 J NA 1.5 1.3 106 133 2.13 JP 208 P 169 62 121 NA 3.4 JP -- 0.33
Aldrin ug/Kg 21 J 2.5 9.5 4.1 U 0.78 U NA 0.66 J 0.94 J 17 24 0.54 JP 29 U 16 3.5 U 78 NA 5.7 U 40 --
alpha-BHC (α-BHC) ug/Kg 2 U 0.19 U 0.22 U 0.23 U 0.19 U NA 1.0 U 1.2 U 7.6 U 0.52 JP 0.79 U 8.9 U 9.3 U 3.7 U 2.2 U NA 5.7 U -- --
beta-BHC (β-BHC) ug/Kg 11 U 1.3 U 1.7 U 1.9 U 2.1 U NA 1.0 U 1.2 U 13 U 1.9 U 0.79 U 3.7 U 9.3 U 4.2 U 2.2 U NA 5.7 U -- --
delta-BHC (δ-BHC) ug/Kg 2.5 U 0.18 U 0.22 U 0.85 U 0.16 U NA 1.0 U 1.2 U 7.6 U 2.9 U 0.79 U 3.7 U 9.3 U 90 U 4.8 U NA 5.7 U -- --
gamma-BHC (γ-BHC, Lindane) ug/Kg 3.7 J 0.79 U 0.93 U 0.97 U 0.78 U NA 1.0 U 1.2 U 7.6 U 12 P 0.79 U 12 U 9.3 U 4.8 U 7.9 U NA 12 P 4.99 --
alpha-Chlordane(5) ug/Kg 19 3 J 3.8 J 5.8 4.3 NA 0.24 J 0.55 JP 20 21 0.15 JP 23 U 34 11 52 NA 11 U -- --
beta-Chlordane(5) ug/Kg 51 J 6.2 8.1 24 21 NA 1.0 U 0.34 JP 31 29 0.19 JP 25 U 87 52 350 NA 20 -- --

Total Chlordane(6) ug/Kg 70 J 9.2 J 11.9 J 29.8 25.3 NA 0.24 J 0.89 JP 51 50 0.34 JP ND 121 63 402 20 17.6 0.37
Oxychlordane ug/Kg 3.9 U 0.84 U 0.92 U 0.99 U 0.78 U NA NA NA NA NA NA NA NA NA NA NA NA -- --
cis-Nonachlor ug/Kg 12 2.6 U 3.8 U 4.9 U 1.8 U NA NA NA NA NA NA NA NA NA NA NA NA -- --
trans-Nonachlor ug/Kg 12 1.3 J 2 U 3.6 J 2.7 NA NA NA NA NA NA NA NA NA NA NA NA -- --
Dieldrin ug/Kg 13 U 2.9 3.6 2.6 J 1.3 J NA 1.0 U 1.2 U 18 P 24 0.79 U 13 U 40 P 4.4 P 3.8 P NA 5.7 U 61.8 0.0081
Endosulfan I ug/Kg 5.9 U 0.84 NJ 1.1 NJ 0.97 U 0.78 U NA 0.083 JP 0.21 JP 14 P 9.1 0.13 JP 8.4 22 P 8.8 5.2 U NA 9.3 U -- --
Endosulfan II ug/Kg 0.62 U 1.2 NJ 1.5 NJ 1.2 0.98 U NA 1.0 U 1.2 U 7.6 U 5.6 U 0.79 U 20 U 16 P 3.5 U 18 U NA 5.7 U -- --
Endosulfan sulfate ug/Kg 7.8 U 0.79 U 1.3 U 0.97 U 0.96 U NA 1.0 U 1.2 U 36 2.4 P 0.79 U 4 P 15 U 3.5 U 2.4 NA 5.7 U -- --
Endrin ug/Kg 4.1 U 0.19 U 0.93 U 0.23 U 0.18 U NA 1.0 U 1.2 U 7.6 U 1.9 U 0.79 U 3.7 U 9.3 U 3.5 U 3.2 U NA 5.7 U 207 --
Endrin aldehyde ug/Kg 4 U 0.19 U 0.22 U 0.98 U 0.19 U NA 1.0 U 1.2 U 7.6 U 1.9 U 0.79 U 3.7 U 9.3 U 3.5 U 3.6 U NA 5.7 U -- --
Endrin ketone ug/Kg 4 U 0.79 U 0.93 U 0.97 U 0.79 U NA 1.0 U 1.2 U 7.6 U 12 P 0.79 U 3.7 U 9.3 U 7.1 U 8.8 P NA 5.7 U -- --
Heptachlor ug/Kg 20 NJ 1.5 J 2 24 24 NA 1.0 U 1.2 U 7.6 U 26 0.79 U 12 P 66 31 300 NA 9.4 P 10 --
Heptachlor epoxide ug/Kg 6.7 U 0.79 U 0.93 U 1.8 J 0.95 NJ NA 1.0 U 0.13 JP 7.6 U 1.9 U 0.79 U 8.6 U 16 P 3.6 P 6.3 U NA 5.7 U 16 --
Methoxychlor ug/Kg 1.5 U 1.9 1.1 NJ 1.3 J 1 J NA 3.7 1.2 U 7.6 U 1.9 U 0.79 U 4.0 U 15 U 3.5 U 3.7 U NA 14 -- --
Mirex ug/Kg 2.4 U 0.2 U 0.23 U 0.24 U 0.29 J NA NA NA NA NA NA NA NA NA NA NA NA -- --
Toxaphene ug/Kg 870 U 85 U 190 U 160 U 86 U NA 50 U 58 U 510 Ui 470 Ui 40 U 970 U 1,600 U 240 U 790 Ui NA 370 Ui -- --

Chlorinated Herbicides (EPA 8151A)
2,4,5-T ug/Kg NA 61 U 71 U 76 U 77 U NA 142 U 142 U NA 607 U 31.3 U NA NA 3500 U NA NA NA -- --
2,4,5-TP (Silvex) ug/Kg NA 55 U 64 U 69 U 69 U NA 142 U 142 U NA 607 U 31.3 U NA NA 3500 U NA NA NA -- --
2,4-D ug/Kg NA 56 U 66 U 71 U 71 U NA 142 U 142 U NA 607 U 31.3 U NA NA 3500 U NA NA NA -- --
2,4-DB ug/Kg NA 110 U 130 U 140 U 140 U NA 142 U 142 U NA 607 U 31.3 U NA NA 7200 P NA NA NA -- --
Dalapon ug/Kg NA 470 U 550 U 590 U 600 U NA 142 U 142 U NA 607 U 31.3 U NA NA 120,000 U NA NA NA -- --
Dicamba ug/Kg NA 53 U 62 U 67 U 67 U NA 142 U 142 U NA 607 U 31.3 U NA NA 3500 U NA NA NA -- --
Dichlorprop ug/Kg NA 46 U 53 U 57 U 58 U NA 142 U 142 U NA 607 U 31.3 U NA NA 3500 U NA NA NA -- --
Dinoseb ug/Kg NA 96 U 120 U 120 U 130 U NA 142 U 142 U NA 607 U 31.3 U NA NA 3500 U NA NA NA -- --
MCPA ug/Kg NA 7,600 U 8,900 U 9,500 U 9,600 U NA 14,200 U 14,200 U NA 60,700 U 3,130 U NA NA 700,000 U NA NA NA -- --
MCPP ug/Kg NA 3,800 U 4,500 U 4,800 U 4,800 U NA 14,200 U 14,200 U NA 60,700 U 3,130 U NA NA 700,000 U NA NA NA -- --

City Samples

Manhole AND535
Field Duplicate

6/20/2007 6/9/2009 6/9/2009 6/4/2009

East-Central Subbasin

ST3: FO095694 ST3: FO095697

6/10/20096/20/2007 6/10/2009

Sediment Trap 
Solids

Sediment Trap 
Solids

Manhole AAX261
Downstream of 

manhole in 42" line

ST5: FO095671

Western Subbasin

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

6/19/2007

ST2: FO095693
Manhole AAX261

Upstream of manhole
in 36" line

6/19/2007

ST2: FO070807ST3: FO070808
Manhole AAT466

Downstream of 
manhole in 48" line

Manhole AAT466
Downstream of 

manhole in 48" line

Manhole AND535
Upstream of manhole 

in 42" line

Manhole AND535
Upstream of 

manhole in 42" line

JSCS(2)

Screening Level Value
Manhole AAT565

In manhole, adjacent to catch 
basin lateral

Eastern Subbasin

Inline Solids Grab

manhole AAT557
Upstream of 

Manhole in 42" line

Sediment Trap 
SolidsSediment Trap Solids

Manhole AAT557
Upstream of manhole

in 42" line

ST2: FO070806
Manhole AAT557

Upstream of manhole 
in 42" line

Inline Solids Grab

ST5: FO095696

West-Central Subbasin

Sediment Trap 
Solids

Sediment Trap 
Solids

ST4: FO070809 ST4: FO095695

Sediment Trap 
Solids

6/19/2007

ST1: FO070805 ST1: FO095692
Manhole AAT565

Upstream of manhole 
in 12" line
6/11/20096/9/2009

LWG Samples(1)

NW Yeon Trunk Line

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

2/1/2008

Manhole AMZ088
Field DuplicateManhole AMZ088 Manhole AMZ088 Manhole AMZ088 Manhole AMZ088

7/2/2007 12/20/2007 12/20/2007 1/31/2008
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OUTFALL 18 INLINE SOLIDS INVESTIGATION

Table 3
Summary of Chemical Analytical Results
Inline Solids Samples
Outfall Basin 18

Class Analyte Units (Toxicity) (Bioaccumulation)

City Samples

Manhole AND535
Field Duplicate

6/20/2007 6/9/2009 6/9/2009 6/4/2009

East-Central Subbasin

ST3: FO095694 ST3: FO095697

6/10/20096/20/2007 6/10/2009

Sediment Trap 
Solids

Sediment Trap 
Solids

Manhole AAX261
Downstream of 

manhole in 42" line

ST5: FO095671

Western Subbasin

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

6/19/2007

ST2: FO095693
Manhole AAX261

Upstream of manhole
in 36" line

6/19/2007

ST2: FO070807ST3: FO070808
Manhole AAT466

Downstream of 
manhole in 48" line

Manhole AAT466
Downstream of 

manhole in 48" line

Manhole AND535
Upstream of manhole 

in 42" line

Manhole AND535
Upstream of 

manhole in 42" line

JSCS(2)

Screening Level Value
Manhole AAT565

In manhole, adjacent to catch 
basin lateral

Eastern Subbasin

Inline Solids Grab

manhole AAT557
Upstream of 

Manhole in 42" line

Sediment Trap 
SolidsSediment Trap Solids

Manhole AAT557
Upstream of manhole

in 42" line

ST2: FO070806
Manhole AAT557

Upstream of manhole 
in 42" line

Inline Solids Grab

ST5: FO095696

West-Central Subbasin

Sediment Trap 
Solids

Sediment Trap 
Solids

ST4: FO070809 ST4: FO095695

Sediment Trap 
Solids

6/19/2007

ST1: FO070805 ST1: FO095692
Manhole AAT565

Upstream of manhole 
in 12" line
6/11/20096/9/2009

LWG Samples(1)

NW Yeon Trunk Line

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

2/1/2008

Manhole AMZ088
Field DuplicateManhole AMZ088 Manhole AMZ088 Manhole AMZ088 Manhole AMZ088

7/2/2007 12/20/2007 12/20/2007 1/31/2008
Polychlorinated Biphenyls Aroclors (PCBs) (EPA 8082

Aroclor 1016 ug/Kg NA NA NA NA NA 16 U 10 U 10 U 7.6 U 10 U 10 U 10 U 93 U 67 U 20 U 53 U NA 530 --
Aroclor 1221 ug/Kg NA NA NA NA NA 31 U 20 U 20 U 16 U 20 U 20 U 20 U 190 U 93 U 40 U 140 U NA -- --
Aroclor 1232 ug/Kg NA NA NA NA NA 16 U 10 U 10 U 7.6 U 10 U 10 U 10 U 93 U 190 U 20 U 100 U NA -- --
Aroclor 1242 ug/Kg NA NA NA NA NA 16 U 10 U 10 U 7.6 U 10 U 10 U 10 U 93 U 140 U 20 U 70 U NA -- --
Aroclor 1248 ug/Kg NA NA NA NA NA 16 U 10 U 10 U 190 100 U 10 U 100 U 800 86 U 40 U 53 U NA 1500 --
Aroclor 1254 ug/Kg NA NA NA NA NA 16 U 10 U 10 U 7.6 U 90 10 U 70 93 U 250 20 U 95 U NA 300 --
Aroclor 1260 ug/Kg NA NA NA NA NA 16 U 10 U 10 U 210 61 10 U 37 400 93 20 U 78 U NA 200 --
Aroclor 1262 ug/Kg NA NA NA NA NA 16 U 10 U 10 U 7.6 U 10 U 10 U 10 U 93 U 62 U 20 U 110 U NA -- --
Aroclor 1268 ug/Kg NA NA NA NA NA 16 U 10 U 10 U 8.6 U 10 U 10 U 10 U 180 P 35 U 20 U 68 U NA -- --

Total PCBs(7) ug/Kg NA NA NA NA NA ND ND ND 400 151 ND 107 1,380 P 343 ND ND NA 676 0.39

Polychlorinated Biphenyl Congeners (EPA 1668A)
Total PCBs (8) 696 J 85.2 J 74.5 J 140 J 109 J NA NA NA NA NA NA NA NA NA NA NA NA 676 0.39

Polycyclic Aromatic Hydrocarbons (EPA 8270-SIM)
2-Methylnaphthalene ug/Kg NA NA NA NA NA NA NA NA 49 NA NA NA 99 18 U NA NA NA 200 --
Acenaphthene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 51 203 U 20.8 U 223 U 38 U 18 U 146 U NA NA 300 --
Acenaphthylene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 50 203 U 20.8 U 223 U 58 18 U 146 U NA NA 200 --
Anthracene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 150 203 U 20.8 U 223 U 110 18 U 247 NA NA 845 --
Benzo(a)anthracene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 520 429 31.3 267 340 18 U 163 NA NA 1050 --
Benzo(a)pyrene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 570 390 23.7 284 410 18 U 186 NA NA 1450 --
Benzo(b)fluoranthene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 820 393 20.8 U 360 570 18 U 235 NA NA -- --
Benzo(g,h,i)perylene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 720 372 20.8 U 451 750 24 267 NA NA 300 --
Benzo(k)fluoranthene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 240 372 20.8 U 257 160 18 U 164 NA NA 13000 --
Chrysene ug/Kg NA NA NA NA NA NA 29.0 23.5 U 840 568 35.3 706 450 18 U 426 NA NA 1290 --
Dibenzo(a,h)anthracene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 150 203 U 20.8 U 223 U 180 18 U 146 U NA NA 1300 --
Dibenzofuran ug/Kg NA NA NA NA NA NA NA NA 40 NA NA NA 45 18 U NA NA NA -- --
Fluoranthene ug/Kg NA NA NA NA NA NA 33.6 23.5 U 1,600 1,070 49.7 934 900 18 U 491 NA NA 2230 37000
Fluorene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 50 203 U 20.8 U 447 U 87 18 U 146 U NA NA 536 --
Indeno(1,2,3-cd)pyrene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 700 295 20.8 U 223 U 510 18 U 150 NA NA 100 --
Naphthalene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 240 203 20.8 U 223 U 680 18 U 146 NA NA 561 --
Phenanthrene ug/Kg NA NA NA NA NA NA 23.6 U 23.5 U 690 611 71.9 1,250 520 18 U 463 NA NA 1170 --
Pyrene ug/Kg NA NA NA NA NA NA 25.1 23.5 U 1,300 781 55.4 1,210 1100 62 586 NA NA 1520 1900

Total PAHs(7) ug/Kg NA NA NA NA NA NA 87.7 ND 8,780 5,484 267.3 5,719 6,969 86 3,524 NA NA -- --

Polycyclic Aromatic Hydrocarbons (PAHs) (EPA 8270C)
2-Methylnaphthalene ug/Kg 300 U 44 U 51 U 56 U 41 U NA NA NA 310 U NA 7.9 U NA NA NA NA NA NA 200 --
Acenaphthene ug/Kg 260 J 31 J 32 U 36 U 30 J NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA 300 --
Acenaphthylene ug/Kg 440 J 24 U 28 U 31 U 22 U NA NA NA 310 U NA 3.7 J NA 610 U 70 U NA NA NA 200 --
Anthracene ug/Kg 370 J 140 J 37 U 82 J 100 J NA NA NA 310 U NA 8.8 NA 610 U 70 U NA NA NA 845 --
Benzo(a)anthracene ug/Kg 1200 J 310 54 J 180 J 190 NA NA NA 530 NA 27 NA 610 U 70 U NA NA NA 1050 --
Benzo(a)pyrene ug/Kg 1600 260 54 J 150 J 170 J NA NA NA 640 NA 26 NA 610 U 70 U NA NA NA 1450 --
Benzo(b)fluoranthene ug/Kg 2100 330 75 J 230 J 250 NA NA NA 930 NA 27 NA 610 U 70 U NA NA NA -- --
Benzo(g,h,i)perylene ug/Kg 2400 230 85 J 180 J 200 NA NA NA 660 NA 17 NA 610 U 70 U NA NA NA 300 --
Benzo(k)fluoranthene ug/Kg 590 J 130 J 32 J 81 J 94 J NA NA NA 310 U NA 11 NA 610 U 70 U NA NA NA 13000 --
Chrysene ug/Kg 1800 330 82 J 260 J 270 NA NA NA 830 NA 31 NA 670 70 U NA NA NA 1290 --
Dibenzo(a,h)anthracene ug/Kg 210 U 52 J 35 U 40 J 44 NA NA NA 310 U NA 4.1 J NA 610 U 70 U NA NA NA 1300 --
Dibenzofuran ug/Kg 170 U 28 J 28 U 31 U 27 J NA NA NA 310 U NA 7.9 U NA NA NA NA NA NA -- --
Fluoranthene ug/Kg 2200 680 120 J 460 580 NA NA NA 1200 NA 46 NA 640 70 U NA NA NA 2230 37000
Fluorene ug/Kg 150 U 46 U 26 U 49 U 64 U NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA 536 --
Indeno(1,2,3-cd)pyrene ug/Kg 1400 J 240 51 J 110 J 180 J NA NA NA 310 U NA 15 NA 610 U 70 U NA NA NA 100 --
Naphthalene ug/Kg 320 U 46 U 53 U 59 U 43 U NA NA NA 310 U NA 3.3 J NA 610 U 70 U NA NA NA 561 --
Phenanthrene ug/Kg 1300 J 590 130 U 380 540 NA NA NA 620 NA 23 NA 610 U 70 U NA NA NA 1170 --
Pyrene ug/Kg 2900 540 110 U 490 450 NA NA NA 1400 NA 5.0 J NA 1200 70 U NA NA NA 1520 1900

Total PAH (7) ug/Kg 18,560 J 3,891 J 553 J 2,643 J 3,125 J NA NA NA 6,810 247.9 NA 2,510 ND NA NA -- --

Phthalates (EPA 8270-SIM)
Bis(2-ethylhexyl) phthalate (BEHP) ug/Kg NA NA NA NA NA NA 256 211 NA 7,430 68.9 27,700 NA NA 26,900 NA NA 800 330
Butyl Benzyl Phthalate ug/Kg NA NA NA NA NA NA 54.7 48.1 NA 2,030 U 41.7 U 2,230 U NA NA 2,910 U NA NA -- --
Diethyl phthalate ug/Kg NA NA NA NA NA NA 47.1 U 47 U NA 2,030 U 41.7 U 2,230 U NA NA 2,910 U NA NA 600 --
Dimethyl phthalate ug/Kg NA NA NA NA NA NA 47.1 U 47 U NA 2,030 U 41.7 U 2,230 U NA NA 2,910 U NA NA -- --
Di-n-butyl phthalate ug/Kg NA NA NA NA NA NA 47.1 U 47 U NA 2,030 U 41.7 U 2,230 U NA NA 2,910 U NA NA 100 60
Di-n-octyl phthalate ug/Kg NA NA NA NA NA NA 70.7 U 47 U NA 2,030 U 41.7 U 2,230 U NA NA 4,370 U NA NA -- --

Phthalates (EPA8270C)
Bis(2-ethylhexyl) phthalate (BEHP) ug/Kg 27,000 890 J 2,200 J 5,400 3,500 NA NA NA 16,000 NA 43 J NA 29,000 1,600 NA NA NA 800 330
Butyl Benzyl Phthalate ug/Kg 2200 64 U 1,300 640 520 NA NA NA 1600 NA 7.9 U NA 960 70 U NA NA NA -- --
Diethyl phthalate ug/Kg 180 U 26 U 30 U 33 U 24 U NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA 600 --
Dimethyl phthalate ug/Kg 270 J 20 U 23 U 26 U 19 U NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
Di-n-butyl phthalate ug/Kg 1100 U 160 U 190 U 200 U 150 U NA NA NA 310 U NA 16 U NA 610 U 120 U NA NA NA 100 60
Di-n-octyl phthalate ug/Kg 240 U 34 U 39 U 43 U 32 U NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
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OUTFALL 18 INLINE SOLIDS INVESTIGATION

Table 3
Summary of Chemical Analytical Results
Inline Solids Samples
Outfall Basin 18

Class Analyte Units (Toxicity) (Bioaccumulation)

City Samples

Manhole AND535
Field Duplicate

6/20/2007 6/9/2009 6/9/2009 6/4/2009

East-Central Subbasin

ST3: FO095694 ST3: FO095697

6/10/20096/20/2007 6/10/2009

Sediment Trap 
Solids

Sediment Trap 
Solids

Manhole AAX261
Downstream of 

manhole in 42" line

ST5: FO095671

Western Subbasin

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

6/19/2007

ST2: FO095693
Manhole AAX261

Upstream of manhole
in 36" line

6/19/2007

ST2: FO070807ST3: FO070808
Manhole AAT466

Downstream of 
manhole in 48" line

Manhole AAT466
Downstream of 

manhole in 48" line

Manhole AND535
Upstream of manhole 

in 42" line

Manhole AND535
Upstream of 

manhole in 42" line

JSCS(2)

Screening Level Value
Manhole AAT565

In manhole, adjacent to catch 
basin lateral

Eastern Subbasin

Inline Solids Grab

manhole AAT557
Upstream of 

Manhole in 42" line

Sediment Trap 
SolidsSediment Trap Solids

Manhole AAT557
Upstream of manhole

in 42" line

ST2: FO070806
Manhole AAT557

Upstream of manhole 
in 42" line

Inline Solids Grab

ST5: FO095696

West-Central Subbasin

Sediment Trap 
Solids

Sediment Trap 
Solids

ST4: FO070809 ST4: FO095695

Sediment Trap 
Solids

6/19/2007

ST1: FO070805 ST1: FO095692
Manhole AAT565

Upstream of manhole 
in 12" line
6/11/20096/9/2009

LWG Samples(1)

NW Yeon Trunk Line

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

Sediment Trap 
Solids

2/1/2008

Manhole AMZ088
Field DuplicateManhole AMZ088 Manhole AMZ088 Manhole AMZ088 Manhole AMZ088

7/2/2007 12/20/2007 12/20/2007 1/31/2008
Semi-Volatile Organic Compounds (EPA8270C

1,2,4-Trichlorobenzene ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA 9200 --
1,2-Dichlorobenzene ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA 1700 --
1,3-Dichlorobenzene ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA 300 --
1,4-Dichlorobenzene ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA 300 --
2,4,5-Trichlorophenol ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 78 NA NA NA -- --
2,4,6-Trichlorophenol ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
2,4-Dichlorophenol ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
2,4-Dimethylpheno ug/Kg NA NA NA NA NA NA NA NA 1600 U NA 40 U NA 3100 U 350 U NA NA NA -- --
2,4-Dinitrophenol ug/Kg NA NA NA NA NA NA NA NA 6100 U NA 160 U NA 13000 U 1400 U NA NA NA -- --
2,4-Dinitrotoluene ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
2,6-Dinitrotoluene ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
2-Chloronaphthalene ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
2-Chlorophenol ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
2-Methyl-4,6-dinitropheno ug/Kg NA NA NA NA NA NA NA NA 3100 U NA 7.9 U NA 6100 U 700 U NA NA NA -- --
2-Methylphenol ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
2-Nitroaniline ug/Kg NA NA NA NA NA NA NA NA 610 U NA 16 U NA 1300 U 140 U NA NA NA -- --
2-Nitrophenol ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
3,3'-Dichlorobenzidine ug/Kg NA NA NA NA NA NA NA NA 3100 U NA 79 U NA 6100 U 700 U NA NA NA -- --
3-Nitroaniline ug/Kg NA NA NA NA NA NA NA NA 610 U NA 16 U NA 1300 U 140 U NA NA NA -- --
4-Bromophenylphenyl ethe ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
4-Chloro-3-methylpheno ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
4-Chloroaniline ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
4-Chlorophenyl phenyl ethe ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
4-Methylphenol(9) ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
4-Nitroaniline ug/Kg NA NA NA NA NA NA NA NA 610 U NA 16 U NA 1300 U 140 U NA NA NA -- --
4-Nitrophenol ug/Kg NA NA NA NA NA NA NA NA 3100 U NA 79 U NA 6100 U 700 U NA NA NA -- --
Benzoic acid ug/Kg NA NA NA NA NA NA NA NA 6100 U NA 99 J NA 13000 U 1400 U NA NA NA -- --
Benzyl alcohol ug/Kg NA NA NA NA NA NA NA NA 610 U NA 16 U NA 1300 U 140 U NA NA NA -- --
Bis(2-chloroethoxy) methane ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
Bis(2-chloroethyl) ether ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
Bis(2-chloroisopropyl) ether ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
Hexachlorobenzene ug/Kg 2.7 U 0.48 U 0.93 U 2.3 1.6 NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA 100 19
Hexachlorobutadiene ug/Kg 2.8 U 0.26 U 0.51 J 0.32 U 0.26 U NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA 600 --
Hexachlorocyclopentadiene ug/Kg NA NA NA NA NA NA NA NA 1600 U NA 40 U NA 3100 U 410 U NA NA NA 400 --
Hexachloroethane ug/Kg 3.2 U 0.32 U 0.37 U 0.39 U 0.31 U NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
Isophorone ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
Nitrobenzene ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
N-Nitrosodi-n-propylamine ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
N-Nitrosodiphenylamine ug/Kg NA NA NA NA NA NA NA NA 310 U NA 7.9 U NA 610 U 70 U NA NA NA -- --
Pentachlorophenol ug/Kg NA NA NA NA NA NA NA NA 3100 U NA 79 U NA 6100 U 700 U NA NA NA 1000 250
Phenol ug/Kg NA NA NA NA NA NA NA NA 910 U NA 5.0 J NA 1900 U 210 U NA NA NA 50 --

Notes:
N = Presumptive evidence of compound
P = The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two analytical results (25% for CLP Pesticides).
T = Value is an average or selected result
U = The analyte was not detected above the reported sample quantification limit
J = The analyte was detected at a concentration between the method detection limit and the method reporting limit
NA = Not analyzed
ND = Not detected
-- = No JSCS screening level available
ug/Kg = Micrograms per kilogram
mg/Kg = Milligrams per kilogram
(1) Refer to Anchor and Integral, 2007, 2008a, and 2008b.  
(2)JSCS - Portland Harbor Joint Source Control Strategy (DEQ/EPA  Final December 2005, Amended July 2007)
(3) The toxicity SLV represents the sum of the 2,4' and 4,4' isomers
(4) Estimated Total DDx is the sum of DDE, DDD and DDT
(5) Alpha-Chlordane also is known as cis-Chlordane. Beta-Chlordane also is known as trans-Chlordane and gamma-Chlordane.
(6) Total Chlordane is the sum of alpha- and beta-Chlordane
(7) Total PCBs and PAHs are calculated by assigning "0" to undetected constituents
(8) Individual congener results are summarized in Table 3
(9)This analyte cannot be separated from 3-Methylphenol

= concentration exceeds JSCS Toxicity Screening Level Value
bold = concentration exceeds JSCS Bioaccumulation Screening Level Value

JULY 2010 Page 3 of 3



OUTFALL 18 INLINE SOLIDS INVESTIGATION

Table 4
Summary of Polychlorinated Biphenyl Congener Analytical Results
LWG Sediment Trap Solids Sample
Outfall Basin 18

IUPAC Number(3) Chemical Name Units (Toxicity) (Bioaccumulation)
Chlorinated Biphenyl Congeners (EPA 1668A)
PCB 1 2-MoCB ug/Kg 0.197 0.253 0.0263 0.0415 T 0.0288 -- --
PCB 2 3-MoCB ug/Kg 0.0537 0.0702 0.0117 J 0.0166 JT 0.0122 J -- --
PCB 3 4-MoCB ug/Kg 0.217 0.475 0.0254 0.0426 T 0.0345 -- --
PCB 4/10 2,2'-DiCB + 2,6-DiCB ug/Kg 0.856 0.160 0.0877 0.111 UJT 0.217 -- --
PCB 5/8 2,3-DiCB + 2,4'-DiCB ug/Kg 1.73 0.281 0.160 0.355 T 0.450 -- --
PCB 6 2,3'-DiCB ug/Kg 0.336 0.0678 0.0493 U 0.0709 T 0.0952 -- --
PCB 7/9 2,4-DiCB + 2,5-DiCB ug/Kg 0.157 0.0509 U 0.0493 U 0.0554 UT 0.0491 U -- --
PCB 11 3,3'-DiCB ug/Kg 1.79 0.204 0.217 0.671 T 0.444 -- --
PCB 12/13 3,4-DiCB + 3,4'-DiCB ug/Kg 0.0967 U 0.0509 U 0.0493 U 0.0554 UT 0.0491 U -- --
PCB 14 3,5-DiCB ug/Kg 0.0967 U 0.0509 U 0.0493 U 0.0554 UT 0.0491 U -- --
PCB 15 4,4'-DiCB ug/Kg 2.34 0.320 0.233 0.451 T 0.597 -- --
PCB 16/32 2,2',3-TriCB + 2,4',6-TriCB ug/Kg 6.89 0.757 0.541 0.973 T 1.04 -- --
PCB 17 2,2',4-TriCB ug/Kg 3.57 0.362 0.242 0.406 T 0.507 -- --
PCB 18 2,2',5-TriCB ug/Kg 10.6 1.12 0.737 1.25 T 1.37 -- --
PCB 19 2,2',6-TriCB ug/Kg 1.34 0.185 0.148 0.279 T 0.221 -- --
PCB 20/21/33 2,3,3'-TriCB + 2,3,4-TriCB + 2',3,4-TriCB ug/Kg 4.59 0.501 0.420 0.747 T 0.737 -- --
PCB 22 2,3,4'-TriCB ug/Kg 3.73 0.368 0.305 0.500 T 0.543 -- --
PCB 23 2,3,5-TriCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 24/27 2,3,6-TriCB + 2,3',6-TriCB ug/Kg 0.830 0.105 0.0795 0.153 T 0.148 -- --
PCB 25 2,3',4-TriCB ug/Kg 0.691 0.0655 0.0603 0.0920 T 0.122 -- --
PCB 26 2,3',5-TriCB ug/Kg 1.61 0.161 0.128 0.224 T 0.273 -- --
PCB 28 2,4,4'-TriCB ug/Kg 12.7 1.19 0.990 1.52 T 1.78 -- --
PCB 29 2,4,5-TriCB ug/Kg 0.0484 U 0.0255 U 0.00601 J 0.00787 JT 0.00873 J -- --
PCB 30 2,4,6-TriCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 31 2,4',5-TriCB ug/Kg 9.36 1.02 0.786 1.31 T 1.52 -- --
PCB 34 2',3,5-TriCB ug/Kg 0.0455 J 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 35 3,3',4-TriCB ug/Kg 0.155 0.0222 J 0.0189 J 0.0394 T 0.0341 -- --
PCB 36 3,3',5-TriCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 37 3,4,4'-TriCB ug/Kg 3.53 0.381 0.304 0.587 T 0.547 -- --
PCB 38 3,4,5-TriCB ug/Kg 0.117 0.0197 J 0.0171 J 0.0370 T 0.0222 J -- --
PCB 39 3,4',5-TriCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 40 2,2',3,3'-TeCB ug/Kg 6.02 0.627 0.513 1.03 T 0.745 -- --
PCB 41/64/71/72 2,2',3,4-TeCB + 2,3,4',6-TeCB + 2,3',4',6-TeCB + 2,3',5,5'-TeCB ug/Kg 19.6 2.21 1.64 3.30 T 2.51 -- --
PCB 42/59 2,2',3,4'-TeCB + 2,3,3',6-TeCB ug/Kg 8.81 0.957 0.766 1.59 T 1.14 -- --
PCB 43/49 2,2',3,5-TeCB + 2,2',4,5'-TeCB ug/Kg 18.9 1.99 1.47 3.23 T 2.40 -- --
PCB 44 2,2',3,5'-TeCB ug/Kg 29.9 2.91 2.24 5.02 T 3.58 -- --
PCB 45 2,2',3,6-TeCB ug/Kg 6.05 0.715 0.576 1.09 T 0.774 -- --
PCB 46 2,2',3,6'-TeCB ug/Kg 2.58 0.329 0.255 0.468 T 0.352 -- --
PCB 47 2,2',4,4'-TeCB ug/Kg 7.02 0.732 0.597 1.22 T 0.861 -- --
PCB 48/75 2,2',4,5-TeCB + 2,4,4',6-TeCB ug/Kg 4.71 0.454 0.300 0.616 T 0.467 -- --
PCB 50 2,2',4,6-TeCB ug/Kg 0.086 0.0113 J 0.0102 J 0.0201 JT 0.0127 J -- --
PCB 51 2,2',4,6'-TeCB ug/Kg 1.64 0.213 0.166 0.316 T 0.226 -- --
PCB 52/69 2,2',5,5'-TeCB + 2,3',4,6-TeCB ug/Kg 29.8 3.18 2.42 5.27 T 3.84 -- --
PCB 53 2,2',5,6'-TeCB ug/Kg 5.60 0.712 0.571 1.05 T 0.733 -- --
PCB 54 2,2',6,6'-TeCB ug/Kg 0.0685 0.0104 J 0.00909 J 0.0164 JT 0.0124 J -- --
PCB 55 2,3,3',4-TeCB ug/Kg 0.586 0.0365 0.0304 0.0597 T 0.0475 -- --
PCB 56/60 2,3,3',4'-TeCB + 2,3,4,4'-TeCB ug/Kg 12.8 1.32 0.891 1.60 T 1.32 -- --
PCB 57 2,3,3',5-TeCB ug/Kg 0.0844 0.0107 J 0.00562 J 0.0130 JT 0.0103 J -- --
PCB 58 2,3,3',5'-TeCB ug/Kg 0.0484 U 0.00883 J 0.00598 J 0.0132 JT 0.00746 J -- --
PCB 61/70 2,3,4,5-TeCB + 2,3',4',5-TeCB ug/Kg 26.9 2.42 1.67 3.66 T 2.77 -- --
PCB 62 2,3,4,6-TeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 63 2,3,4',5-TeCB ug/Kg 0.705 0.0669 0.0437 0.0756 T 0.0610 -- --
PCB 65 2,3,5,6-TeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 66/76 2,3',4,4'-TeCB + 2',3,4,5-TeCB ug/Kg 22.5 2.01 1.44 2.98 T 2.19 -- --
PCB 67 2,3',4,5-TeCB ug/Kg 0.543 0.0507 0.0376 0.0613 T 0.0528 -- --

JSCS(2)

Screening Level Value

12/20/2007

Sediment Trap Solids Sediment Trap Solids

LWG Sample(1)

NW Yeon Trunk Line
Sediment Trap Solids

Manhole AMZ088
Field DuplicateManhole AMZ088

Sediment Trap Solids Sediment Trap Solids

7/2/2007

Manhole AMZ088 Manhole AMZ088 Manhole AMZ088

12/20/2007 1/31/2008 2/1/2008
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OUTFALL 18 INLINE SOLIDS INVESTIGATION

Table 4
Summary of Polychlorinated Biphenyl Congener Analytical Results
LWG Sediment Trap Solids Sample
Outfall Basin 18

IUPAC Number(3) Chemical Name Units (Toxicity) (Bioaccumulation)

JSCS(2)

Screening Level Value

12/20/2007

Sediment Trap Solids Sediment Trap Solids

LWG Sample(1)

NW Yeon Trunk Line
Sediment Trap Solids

Manhole AMZ088
Field DuplicateManhole AMZ088

Sediment Trap Solids Sediment Trap Solids

7/2/2007

Manhole AMZ088 Manhole AMZ088 Manhole AMZ088

12/20/2007 1/31/2008 2/1/2008
PCB 68 2,3',4,5'-TeCB ug/Kg 0.0484 U 0.0132 J 0.0122 J 0.0201 JT 0.0128 J -- --
PCB 73 2,3',5',6-TeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 74 2,4,4',5-TeCB ug/Kg 9.56 0.893 0.566 1.03 T 0.831 -- --
PCB 77 3,3',4,4'-TeCB ug/Kg 1.77 0.220 0.168 0.343 T 0.262 -- 0.052
PCB 78 3,3',4,5-TeCB ug/Kg 0.0819 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 79 3,3',4,5'-TeCB ug/Kg 0.264 0.0395 0.0340 0.0690 T 0.0462 -- --
PCB 80 3,3',5,5'-TeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 81 3,4,4',5-TeCB ug/Kg 0.391 0.00423 J 0.00667 J 0.0187 JT 0.0124 J -- 0.017
PCB 82 2,2',3,3',4-PeCB ug/Kg 6.41 0.625 0.585 1.10 T 0.808 -- --
PCB 83 2,2',3,3',5-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 84/92 2,2',3,3',6-PeCB + 2,2',3,5,5'-PeCB ug/Kg 13.7 1.77 1.68 3.14 T 2.22 -- --
PCB 85/116 2,2',3,4,4'-PeCB + 2,3,4,5,6-PeCB ug/Kg 5.39 0.789 0.767 1.39 T 0.971 -- --
PCB 86 2,2',3,4,5-PeCB ug/Kg 0.0484 U 0.0467 0.0359 0.0545 T 0.0411 -- --
PCB 87/117/125 2,2',3,4,5'-PeCB + 2,3,4',5,6-PeCB + 2',3,4,5,6'-PeCB ug/Kg 11.1 1.36 1.27 2.64 T 1.85 -- --
PCB 88/91 2,2',3,4,6-PeCB + 2,2',3,4',6-PeCB ug/Kg 5.05 0.708 0.665 1.17 T 0.799 -- --
PCB 89 2,2',3,4,6'-PeCB ug/Kg 0.907 0.0966 0.0919 0.164 T 0.131 -- --
PCB 90/101 2,2',3,4',5-PeCB + 2,2',4,5,5'-PeCB ug/Kg 28.3 3.47 3.19 6.50 T 4.44 -- --
PCB 93 2,2',3,5,6-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 94 2,2',3,5,6'-PeCB ug/Kg 0.200 0.0309 0.0292 0.0471 T 0.0356 -- --
PCB 95/98/102 2,2',3,5',6-PeCB + 2,2',3',4,6-PeCB + 2,2',4,5,6'-PeCB ug/Kg 25.3 3.54 3.27 6.01 T 4.06 -- --
PCB 96 2,2',3,6,6'-PeCB ug/Kg 0.399 0.0596 0.0532 0.101 T 0.0688 -- --
PCB 97 2,2',3',4,5-PeCB ug/Kg 9.95 1.18 1.07 2.14 T 1.52 -- --
PCB 99 2,2',4,4',5-PeCB ug/Kg 13.6 1.55 1.46 2.87 T 1.97 -- --
PCB 100 2,2',4,4',6-PeCB ug/Kg 0.0839 0.0127 J 0.0114 J 0.0207 JT 0.0151 J -- --
PCB 103 2,2',4,5',6-PeCB ug/Kg 0.164 0.0279 0.0246 J 0.0434 T 0.0302 -- --
PCB 104 2,2',4,6,6'-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 105 2,3,3',4,4'-PeCB ug/Kg 9.39 0.901 0.735 1.58 T 1.20 -- 0.17
PCB 106/118 2,3,3',4,5-PeCB + 2,3',4,4',5-PeCB ug/Kg 21.1 2.34 2.00 4.37 T 3.20 -- 0.12
PCB 107/109 2,3,3',4',5-PeCB + 2,3,3',4,6-PeCB ug/Kg 1.30 0.162 0.143 0.296 T 0.222 -- --
PCB 108/112 2,3,3',4,5'-PeCB + 2,3,3',5,6-PeCB ug/Kg 1.55 0.199 0.193 0.353 T 0.243 -- --
PCB 110 2,3,3',4',6-PeCB ug/Kg 33.8 4.52 4.34 7.88 T 5.54 -- --
PCB 111/115 2,3,3',5,5'-PeCB + 2,3,4,4',6-PeCB ug/Kg 0.798 0.0685 0.0550 0.122 T 0.102 -- --
PCB 113 2,3,3',5',6-PeCB ug/Kg 0.0484 U 0.0272 0.0249 0.0231 JT 0.0218 J -- --
PCB 114 2,3,4,4',5-PeCB ug/Kg 0.521 0.0537 0.0351 0.0833 T 0.0588 -- 0.17
PCB 119 2,3',4,4',6-PeCB ug/Kg 0.474 0.0626 0.0545 0.108 T 0.0759 -- --
PCB 120 2,3',4,5,5'-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0154 JT 0.0151 J -- --
PCB 121 2,3',4,5',6-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 122 2',3,3',4,5-PeCB ug/Kg 0.544 0.0525 0.0462 0.0897 T 0.0588 -- --
PCB 123 2',3,4,4',5-PeCB ug/Kg 0.523 0.0702 0.0622 0.124 T 0.0934 -- 0.21
PCB 124 2',3,4,5,5'-PeCB ug/Kg 1.09 0.132 0.127 0.256 T 0.187 -- --
PCB 126 3,3',4,4',5-PeCB ug/Kg 0.135 UJ 0.0212 J 0.0168 J 0.0376 T 0.0327 -- 0.00005
PCB 127 3,3',4,5,5'-PeCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
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OUTFALL 18 INLINE SOLIDS INVESTIGATION

Table 4
Summary of Polychlorinated Biphenyl Congener Analytical Results
LWG Sediment Trap Solids Sample
Outfall Basin 18

IUPAC Number(3) Chemical Name Units (Toxicity) (Bioaccumulation)

JSCS(2)

Screening Level Value

12/20/2007

Sediment Trap Solids Sediment Trap Solids

LWG Sample(1)

NW Yeon Trunk Line
Sediment Trap Solids

Manhole AMZ088
Field DuplicateManhole AMZ088

Sediment Trap Solids Sediment Trap Solids

7/2/2007

Manhole AMZ088 Manhole AMZ088 Manhole AMZ088

12/20/2007 1/31/2008 2/1/2008
PCB 128/162 2,2',3,3',4,4'-HxCB + 2,3,3',4',5,5'-HxCB ug/Kg 4.00 0.504 0.503 0.925 T 0.647 -- --
PCB 129 2,2',3,3',4,5-HxCB ug/Kg 1.13 0.154 0.166 0.298 T 0.207 -- --
PCB 130 2,2',3,3',4,5'-HxCB ug/Kg 1.40 0.209 0.214 0.391 T 0.281 -- --
PCB 131 2,2',3,3',4,6-HxCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 132/161 2,2',3,3',4,6'-HxCB + 2,3,3',4,5',6-HxCB ug/Kg 7.45 1.05 1.03 1.79 T 1.27 -- --
PCB 133/142 2,2',3,3',5,5'-HxCB + 2,2',3,4,5,6-HxCB ug/Kg 0.773 0.0904 0.0891 0.169 T 0.118 -- --
PCB 134/143 2,2',3,3',5,6-HxCB + 2,2',3,4,5,6'-HxCB ug/Kg 1.42 0.182 0.175 0.326 T 0.226 -- --
PCB 135 2,2',3,3',5,6'-HxCB ug/Kg 3.31 0.523 0.528 0.809 T 0.591 -- --
PCB 136 2,2',3,3',6,6'-HxCB ug/Kg 3.55 0.527 0.522 0.866 T 0.615 -- --
PCB 137 2,2',3,4,4',5-HxCB ug/Kg 1.37 0.162 0.158 0.289 T 0.183 -- --
PCB 138/163/164 2,2',3,4,4',5'-HxCB + 2,3,3',4',5,6-HxCB + 2,3,3',4',5',6-HxCB ug/Kg 23.5 3.61 3.63 6.30 T 4.38 -- --
PCB 139/149 2,2',3,4,4',6-HxCB + 2,2',3,4',5',6-HxCB ug/Kg 17.8 3.40 3.32 5.25 T 3.83 -- --
PCB 140 2,2',3,4,4',6'-HxCB ug/Kg 0.105 0.0218 J 0.0200 J 0.0351 T 0.0314 -- --
PCB 141 2,2',3,4,5,5'-HxCB ug/Kg 6.43 0.810 0.774 1.34 T 0.925 -- --
PCB 144 2,2',3,4,5',6-HxCB ug/Kg 1.09 0.210 0.211 0.358 T 0.260 -- --
PCB 145 2,2',3,4,6,6'-HxCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 146/165 2,2',3,4',5,5'-HxCB + 2,3,3',5,5',6-HxCB ug/Kg 3.13 0.462 0.466 0.799 T 0.552 -- --
PCB 147 2,2',3,4',5,6-HxCB ug/Kg 0.347 0.0644 0.0708 0.120 T 0.0904 -- --
PCB 148 2,2',3,4',5,6'-HxCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 150 2,2',3,4',6,6'-HxCB ug/Kg 0.0202 J 0.0255 U 0.0246 U 0.0069 JT 0.0246 U -- --
PCB 151 2,2',3,5,5',6-HxCB ug/Kg 5.87 1.01 0.967 1.54 T 1.10 -- --
PCB 152 2,2',3,5,6,6'-HxCB ug/Kg 0.0219 J 0.0255 U 0.0246 U 0.0277 UT 0.00559 J -- --
PCB 153 2,2',4,4',5,5'-HxCB ug/Kg 25.8 3.42 3.30 5.69 T 3.98 -- --
PCB 154 2,2',4,4',5,6'-HxCB ug/Kg 0.161 0.0306 0.0274 0.0480 T 0.0374 -- --
PCB 155 2,2',4,4',6,6'-HxCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 156 2,3,3',4,4',5-HxCB ug/Kg 2.39 0.266 0.249 0.501 T 0.358 -- 0.21
PCB 157 2,3,3',4,4',5'-HxCB ug/Kg 0.572 0.0672 0.0752 0.133 T 0.0922 -- 0.21
PCB 158/160 2,3,3',4,4',6-HxCB + 2,3,3',4,5,6-HxCB ug/Kg 3.00 0.425 0.426 0.728 T 0.523 -- --
PCB 159 2,3,3',4,5,5'-HxCB ug/Kg 0.228 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 166 2,3,4,4',5,6-HxCB ug/Kg 0.130 0.0116 J 0.0138 0.0241 JT 0.0169 J -- --
PCB 167 2,3',4,4',5,5'-HxCB ug/Kg 1.03 0.132 0.137 0.242 T 0.175 -- 0.21
PCB 168 2,3',4,4',5',6-HxCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 169 3,3',4,4',5,5'-HxCB ug/Kg 0.0825 UJ 0.00659 U 0.00505 U 0.00738 UT 0.00509 U -- 0.00021
PCB 170 2,2',3,3',4,4',5-HpCB ug/Kg 7.53 1.06 1.04 1.62 T 1.19 -- --
PCB 171 2,2',3,3',4,4',6-HpCB ug/Kg 2.00 0.285 0.284 0.440 T 0.319 -- --
PCB 172 2,2',3,3',4,5,5'-HpCB ug/Kg 1.25 0.189 0.177 0.297 T 0.214 -- --
PCB 173 2,2',3,3',4,5,6-HpCB ug/Kg 0.208 0.0294 0.0292 0.0439 T 0.0335 -- --
PCB 174 2,2',3,3',4,5,6'-HpCB ug/Kg 9.29 1.28 1.26 2.01 T 1.52 -- --
PCB 175 2,2',3,3',4,5',6-HpCB ug/Kg 0.0484 U 0.0614 0.0631 0.0897 T 0.0722 -- --
PCB 176 2,2',3,3',4,6,6'-HpCB ug/Kg 1.12 0.171 0.164 0.255 T 0.198 -- --
PCB 177 2,2',3,3',4',5,6-HpCB ug/Kg 5.24 0.673 0.677 1.07 T 0.786 -- --
PCB 178 2,2',3,3',5,5',6-HpCB ug/Kg 1.67 0.253 0.252 0.408 T 0.312 -- --
PCB 179 2,2',3,3',5,6,6'-HpCB ug/Kg 4.03 0.582 0.550 0.876 T 0.680 -- --
PCB 180 2,2',3,4,4',5,5'-HpCB ug/Kg 19.9 2.70 2.69 4.42 T 3.46 -- --
PCB 181 2,2',3,4,4',5,6-HpCB ug/Kg 0.0484 U 0.0116 J 0.0139 J 0.0239 JT 0.0135 J -- --
PCB 182/187 2,2',3,4,4',5,6'-HpCB + 2,2',3,4',5,5',6-HpCB ug/Kg 11.4 1.65 1.59 2.73 T 2.27 -- --
PCB 183 2,2',3,4,4',5',6-HpCB ug/Kg 5.09 0.727 0.703 1.13 T 0.867 -- --
PCB 184 2,2',3,4,4',6,6'-HpCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 185 2,2',3,4,5,5',6-HpCB ug/Kg 1.07 0.145 0.146 0.240 T 0.186 -- --
PCB 186 2,2',3,4,5,6,6'-HpCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 188 2,2',3,4',5,6,6'-HpCB ug/Kg 0.0109 J 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 189 2,3,3',4,4',5,5'-HpCB ug/Kg 0.277 0.0369 0.0411 0.0617 T 0.0489 -- 1.2
PCB 190 2,3,3',4,4',5,6-HpCB ug/Kg 1.53 0.253 0.236 0.379 T 0.267 -- --
PCB 191 2,3,3',4,4',5',6-HpCB ug/Kg 0.296 0.0460 0.0436 0.0756 T 0.0555 -- --
PCB 192 2,3,3',4,5,5',6-HpCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 193 2,3,3',4',5,5',6-HpCB ug/Kg 0.860 0.126 0.122 0.214 T 0.152 -- --

JULY 2010 Page 3 of 4



OUTFALL 18 INLINE SOLIDS INVESTIGATION

Table 4
Summary of Polychlorinated Biphenyl Congener Analytical Results
LWG Sediment Trap Solids Sample
Outfall Basin 18

IUPAC Number(3) Chemical Name Units (Toxicity) (Bioaccumulation)

JSCS(2)

Screening Level Value

12/20/2007

Sediment Trap Solids Sediment Trap Solids

LWG Sample(1)

NW Yeon Trunk Line
Sediment Trap Solids

Manhole AMZ088
Field DuplicateManhole AMZ088

Sediment Trap Solids Sediment Trap Solids

7/2/2007

Manhole AMZ088 Manhole AMZ088 Manhole AMZ088

12/20/2007 1/31/2008 2/1/2008
PCB 194 2,2',3,3',4,4',5,5'-OcCB ug/Kg 5.59 0.588 0.583 1.21 T 1.29 -- --
PCB 195 2,2',3,3',4,4',5,6-OcCB ug/Kg 2.19 0.232 0.233 0.429 T 0.324 -- --
PCB 196/203 2,2',3,3',4,4',5,6'-OcCB + 2,2',3,4,4',5,5',6-OcCB ug/Kg 6.13 0.868 0.832 1.95 T 2.22 -- --
PCB 197 2,2',3,3',4,4',6,6'-OcCB ug/Kg 0.184 0.0258 0.0240 J 0.0441 T 0.0382 -- --
PCB 198 2,2',3,3',4,5,5',6-OcCB ug/Kg 0.466 0.0432 0.0309 0.0538 T 0.0621 -- --
PCB 199 2,2',3,3',4,5,5',6'-OcCB ug/Kg 6.68 0.810 0.809 1.99 T 2.35 -- --
PCB 200 2,2',3,3',4,5,6,6'-OcCB ug/Kg 0.750 0.105 0.101 0.208 T 0.217 -- --
PCB 201 2,2',3,3',4,5',6,6'-OcCB ug/Kg 0.877 0.0915 0.0881 0.200 T 0.211 -- --
PCB 202 2,2',3,3',5,5',6,6'-OcCB ug/Kg 1.41 0.148 0.158 0.376 T 0.459 -- --
PCB 204 2,2',3,4,4',5,6,6'-OcCB ug/Kg 0.0484 U 0.0255 U 0.0246 U 0.0277 UT 0.0246 U -- --
PCB 205 2,3,3',4,4',5,5',6-OcCB ug/Kg 0.161 0.0300 0.0296 0.0531 T 0.0388 -- --
PCB 206 2,2',3,3',4,4',5,5',6-NoCB ug/Kg 4.23 0.292 0.272 1.15 T 1.88 -- --
PCB 207 2,2',3,3',4,4',5,6,6'-NoCB ug/Kg 0.452 0.0407 0.0387 0.122 T 0.205 -- --
PCB 208 2,2',3,3',4,5,5',6,6'-NoCB ug/Kg 1.06 0.0765 0.0805 0.287 T 0.462 -- --
PCB 209 Decachlorobiphenyl ug/Kg 0.832 0.0800 0.0602 0.223 T 0.284 -- --

Total Monochlorobiphenyls ug/Kg 0.468 0.798 0.0634 0.101 0.0755 -- --
Total Dichlorobiphenyls ug/Kg 7.21 1.03 0.698 1.66 1.80 -- --
Total Trichlorobiphenyls ug/Kg 59.8 6.26 4.78 8.13 8.87 -- --
Total Tetrachlorobiphenyls ug/Kg 217 22.1 16.4 34.2 25.3 -- --
Total Pentachlorobiphenyls ug/Kg 192 23.9 22.0 42.7 30.0 -- --
Total Hexachlorobiphenyls ug/Kg 116 17.3 17.1 29.0 20.5 -- --
Total Heptachlorobiphenyls ug/Kg 72.8 10.3 10.1 16.4 12.6 -- --
Total Octachlorobiphenyls ug/Kg 24.4 2.94 2.89 6.51 7.21 -- --
Total Nonachlorobiphenyls ug/Kg 5.74 0.409 0.391 1.56 2.55 -- --
Total Decachlorobiphenyls ug/Kg 0.832 0.0800 0.0602 0.223 0.284 -- --
Total PCBs ug/Kg 696 J 85.2 J 74.5 J 140 J 109 J 676 0.39

Notes:
MoCB = Monochlorobiphenyl
DiCB = Dichlorobiphenyl
TriCB = Trichlorobiphenyl
TeCB = Tetrachlorobiphenyl
PeCB = Pentachlorobiphenyl
HeCB = Hexachlorobiphenyl
HpCB = Heptachlorobiphenyl
OcCB = Octachlorobiphenyl
NoCB = Nonachlorobiphenyl
J = Estimated Result
T = Value is an average or selected result (see data rules).
U = The analyte was not detected above the reported sample quanitfication limit.
-- No JSCS screening level available.
ug/Kg = Micrograms per kilogram.
(1)Refer to Anchor and Integral, 2007, 2008a, and 2008b.
(2)JSCS - Portland Harbor Joint Source Control Strategy (DEQ/EPA  Final December 2005, Amended July 2007).
(3)IUPAC - International Union of Pure and Applied Chemistry
bold = concentration exceeds JSCS Bioaccumulation Screening Level Value

= concentration exceeds JSCS Toxicity Screening Level Value
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Basin 18 Inline Solids 
Pesticides 
(Total DDx, Total Chlordane, and Heptachlor)

Information contained on this map 
is accurate according to available 
records, however, the City of Portland 
makes no warranty, expressed or implied, 
as to the completeness or accuracy 
of the information published.

Legend

AAT466
106 ug/kg (06/20/07)
133 ug/kg (06/10/09)

AAT557

AAT565
NA (06/19/07)
NA (06/11/09)

AAT557
(06/19/07)
8.4 mg/kg - Cd
33.9 mg/kg - Cr
79.8 mg/kg - Cu
128 mg/kg - Pb
2,470 mg/kg - Zn

<bol>AAX

<bol>AA

Text

Text

Source:
City of Portland BES
Aerial Photo 2009

File Name:
s:\gis\Corey Maps\OF 18

Sheet No. 1 of 1

Program Manager:
Linda Scheffler

Portland Harbor Superfund
Corey TreacyPrepared by:

Date Printed: 07/20/10

Notes:
Results are shown in ug/Kg.
ND = Not detected.
NA = Not analyzed.

Basin 18 Boundary
Western Subbasin
West-Central Subbasin
East-Central Subbasin
Eastern Subbasin
Taxlots

Storm Line
DEQ ECSI Site

Sample Location
MH#

MH#

Sediment Trap Solids
Inline Solids Grab

Catch Basin
Manhole

River Miles

0 400 800200 Feet

MH AMZ088  (LWG Sediment Trap)

Total DDx
Total Chlordane

Heptachlor

12/20/07 12/20/07 DUP 01/31/08
31.5 NJ

9.2 J
1.5 J

48 NJ
11.9 J

2

07/02/07 02/01/08
177 NJ

70 J
20 NJ

46.8 NJ
29.8
24

20.4 J
25.3
24

ST3: MH AND535

Total DDx
Total Chlordane

Heptachlor

06/09/09 06/09/09 DUP06/20/07
1.5

0.24 J
ND

1.3
0.89 JP

ND

NA
NA
NA

ST2: MH AAT557

Total DDx
Total Chlordane

Heptachlor

06/19/07
62
63
31

ST2: MH AAT557

Total DDx
Total Chlordane

Heptachlor

06/19/07 06/09/09
169 121

402
300

121
66

ST1: MH AAT565

Total DDx
Total Chlordane

Heptachlor

06/19/07 06/11/09
NA
NA
NA

3.4 JP
20

9.4 P

ST4: MH AAT466

Total DDx
Total Chlordane

Heptachlor

06/20/07 06/10/09
106 133
51 50
ND 26

ST5: MH AAX261

Total DDx
Total Chlordane

Heptachlor

06/04/09
2.13 JP
0.34 JP

ND

Total DDx
Total Chlordane

Heptachlor

06/10/09
208 P
ND

12 P

ST5: MH AAX261

Abandoned Storm Line

Qualifiers defined in 
Table 3 - Summary 
of Chemical Analytical Results



Mogul Corp.

McWhorter Inc.

Wilhelm Trucking

Greenway Recycling

Container Recovery

Hill Investment Co.
ANRFS Holdings Inc.

Trumbull Asphalt Plant

Texaco Portland Terminal

Carson Oil - NW 35th Ave.

Container Management Services
Columbia American Plating Co.

Penske Truck Leasing - NW Yeon

Van Waters & Rogers - Portland

Christenson Oil - Plant Number 1

Schnitzer Investment - near NW 35th and Yeon

8

7

9

6

10

11

Figure 4 
Basin 18 Inline Solids 
Metals
(Cd, Cr, Cu, Pb, and Zn)
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City of Portland Outfall Project 
Winter 2009 Inline Sediment Trap Pilot Study Summary Report 
 
TO: Linda Scheffler, Bureau of Environmental Services (BES) 

FROM: Jeremiah Bawden, BES 
COPIES: Randy Belston, BES 

Peter Abrams, BES 
DATE: July 20, 2010 

SUBJECT: Portland Harbor – Inline Sediment Trap Basin 18 R&D Pilot Study  

 

Objectives 
Inline sediment traps were redeployed during the fall and winter of Fiscal Year 2008-09 (FY 08/09) in 
Basin 18 to address the source investigation data gaps that resulted from the limited sample volumes 
recovered during the City’s initial 2007 sediment trap deployment.  The objectives of the City’s continued 
source investigations in Basin 18 were to both identify potential source areas for contaminants detected at 
elevated concentrations in the Lower Willamette Group (LWG) sediment traps from the 2007 deployment, 
and to conduct a pilot study of different trap designs and bottle shapes to evaluate stormwater solids capture 
rates. 

This technical memorandum summarizes the results of the sediment trap equipment pilot study.  Three 
primary objectives were identified by BES Field Operations (FO) for assessment during this pilot work in 
Basin 18: 
 

1. Compare volume capture rates from the FY 08/09 deployments to volume capture rates at the same 
sampling locations in FY 06/07 to conduct a temporal evaluation of sediment trap performance.   

2. Compare volume capture rates for different bottle types deployed at each station to evaluate 
whether one bottle type outperformed the others during the study period. 

3. Design and implement a new style of sediment trap and evaluate trap performance. 

Background 
Inline sediment traps are one of many sampling tools utilized by the City of Portland Outfall Project for 
investigating contaminant sources to the City stormwater conveyance system.  The BES Portland Harbor 
Group tasked FO to install sediment traps in a variety of locations within the stormwater conveyance 
system during the 2007-08 and 2008-09 wet seasons in support of these efforts.  In 2007 the LWG installed 
sediment traps in a number of stormwater conveyance systems discharging to Portland Harbor, including 
locations in the City stormwater conveyance system.  To assist with interpreting data collected by the LWG 
from City systems, FO was requested to follow the LWG standard operating procedure (SOP) and to install 
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additional sediment traps further upstream in selected outfall basins.  Since then, FO has developed an SOP 
(SOP 5.01b – Sampling Stormwater Solids Using Inline Sediment Traps) for stormwater solids sample 
collection with inline sediment traps, and has deployed sediment traps in a number of locations to support 
outfall basin source investigation efforts.  
 
The standard sediment trap design consists of a stainless steel bracket and cylinder that houses a 1-liter (L), 
high-density polyethylene (HDPE) sample bottle.  The trap itself is mounted in-situ to the bottom of a pipe, 
or to the wall of a manhole vault, via stainless steel concrete anchor bolts.  The installed trap bottle height, 
with the bracket in place, is ~9.5 inches (in.), which can impede capture of smaller storm flows and makes 
installation in small pipe diameters impracticable.  
 
The majority of the inline sediment trap deployments to date have captured insufficient volumes of 
stormwater solids to meet all analytical objectives for this project, so a pilot study was conducted by FO in 
Basin 18 in 2009 to evaluate how variables such as trap design, bottle shape, and bottle aperture affect 
captured stormwater solids volumes (City of Portland Outfalls Project Winter 2009 Inline Sediment Trap 
Pilot Study Sampling and Analysis Plan).  This summary report will only discuss the results of this pilot 
study, which lasted from October 2008 until June 2009.    

Basin 18 Pilot Study 
Alternate sediment trap designs and different bottle types that were tested during this study included: 
• 1 standard 1-L HDPE round, narrow-mouth bottle (bottle type used for current standard sediment trap 

design) 
o Inside diameter (ID) neck aperture: 27 millimeters (mm)/1.0625 in. 
o Bottle height with polypropylene screw closure: 216 mm/8.5 in. 
o Outside diameter (OD) of bottle: 91 mm/3.625 in. 

• 1 standard 1-L HDPE round, wide-mouth bottle 
o ID neck aperture: 53 mm/2.0625 in. 
o Bottle height with polypropylene screw closure: 199 mm/7.875 in. 
o OD of bottle: 91 mm/3.625 in. 

• 1 low-profile rectangular 1-L HDPE, wide-mouth bottle 
o ID neck aperture: 44 mm/1.75 in. 
o Bottle dimensions (H x W x D): 180 mm/7 in. x 125 mm/5 in. x 71mm/2.75 in. 

• 1 low-profile square 1-L HDPE, wide-mouth bottle 
o ID neck aperture: 53mm/2.0625 in. 
o Bottle dimensions (H x W x D): 181 mm/7 in. x 95mm/3.5 in. x 95 mm/3.5 in. 

 
Additionally, an alternative sediment trap prototype, designed by FO, was also tested and evaluated in 
conjunction with these different trap designs and bottles during this study (see Photo 1).  The Screened 
Inline Flow-through (SIFT) sediment trap prototype consists of two bracketed, stainless steel cylinders.  
The upstream, primary chamber had an attached 1.5-in.-high stainless weir, and a stamped, 18-gauge 
stainless steel mesh back plate [~1270 micrometers (µm) – medium sands].  The downstream, secondary  
chamber had a stainless, fine mesh screen (~228 µm – fine sands/silts) which was backed by a stamped 18-
gauge stainless steel mesh back plate.  

 
  PAGE 2 OF 8  



 WINTER 2009 INLINE SEDIMENT TRAP PILOT STUDY SUMMARY REPORT 
 
 

Basin 18 Sampling Locations  
FO installed a selection of standard and alternative sediment trap designs at four locations and the SIFT 
prototype at one location in the Basin 18 stormwater conveyance system.  The sample locations are 
described below and shown on the attached Figure 1.   
 
18_ST1 - Manhole AAT565: SIFT sediment trap prototype was installed upstream of the manhole and 
catch basin laterals in 12-inch diameter main inlet pipe. 
 

 
Photo 1: SIFT sediment trap prototype in-situ at location 18_ST1. 
 
18_ST2 - Manhole AAT557: one standard, narrow-mouth trap (NM), along with three alternate trap 
designs were installed upstream of the manhole in the 42-in diameter main inlet pipe: standard wide-mouth 
(WM); rectangular wide-mouth (RECT); square wide-mouth (SQ). 
 
18_ST3 - Manhole AND535: one NM trap, along with three alternate traps (WM, RECT, and SQ) were 
installed upstream of the manhole in the 42-in diameter main inlet pipe.   
 
18_ST4 - Manhole AAT466: one NM trap, along with three alternate traps (WM, RECT, and SQ) were 
installed downstream of the manhole in the 48-in diameter main outlet pipe. 
 
18_ST51 - Manhole AAX261: one NM trap, along with three alternate traps (WM, RECT, and SQ) were 
installed upstream of the manhole in the 36-in diameter main inlet pipe.  
 

                                                      
1 This location was not sampled during the 2007 Basin 18 sediment trap deployments. 
 
  PAGE 3 OF 8  



 WINTER 2009 INLINE SEDIMENT TRAP PILOT STUDY SUMMARY REPORT 
 
 

Standard inline sediment traps were installed at all of the sites except for 18_ST5 during the initial 2007 
Basin 18 sediment trap deployments.  When stormwater pipe diameters allow, FO makes it a standard 
practice to install a pair of standard sediment traps side-by-side in an attempt to capture the greatest volume 
of stormwater solids to meet all analytical objectives.   

During this 2009 pilot study, FO field crews installed sediment trap pairs (standard and/or alternative 
design traps) at or as close as possible to the original 2007 trap locations.  Extending upstream from these 
sediment trap pairs, two more traps (standard or alternative design traps) were then installed in the 
collection system to be tested and evaluated concurrently with the paired traps.  Photo 2 depicts the typical 
pilot study inline sediment trap arrangement. 
 

 
Photo 2: Trap orientation at location 18_ST2; the trap at the top of the photo is the furthest upstream. 

 

Field Activities 
Alternative sediment traps and bottle types were installed in the Basin 18 stormwater conveyance system 
between October 30, 2008 and February 4, 2009.  Periodic field visits were conducted in accordance with 
FO SOP 5.01b to ensure that traps were intact and to clear debris from trap openings, to evaluate trap 
performance, and to archive accumulated sediments as needed. 

At location ST1, FO conducted more frequent field visits to collect captured stormwater solids from the 
SIFT sediment trap chambers to minimize captured solids loss during subsequent storm events.  Solids 
were removed from the SIFT chamber with stainless steel spatulas that were decontaminated according to 
FO SOP 7.01a – Decontamination of Sampling Equipment.  All removed solids from the SIFT were placed 
into an amber sediment jar, archived and stored in a laboratory fridge at the Water Pollution Control 
Laboratory (WPCL) throughout the deployment period. 
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All four sediment trap bottles at location ST3 were removed from the sediment traps on January 14, 2009 
and archived, due to large volumes of captured stormwater solids in the trap bottles and to prevent 
resuspension and loss of captured solids through scouring.  New bottles were installed at ST3 for the 
remainder of the deployment period in Basin 18.   

At the conclusion of the deployment period (June 4, 2009), all trap solids were removed and processed for 
analyses.  Solids from locations ST2 through ST5 were filtered per the SOP.  Solids from ST1 were 
thoroughly homogenized in the archived jar using a decontaminated stainless steel spatula at the WPCL 
field lab at the completion of the deployment period and submitted for analyses.   
 

Results 
Table 1 summarizes the deployment periods for both the 2007 and 2008-09 wet seasons, the total rainfall 
during these two periods, and the total volume of stormwater solids captured at each of the locations in 
Basin 18 during these consecutive deployments.  Table 2 summarizes the performance of the different 
sediment trap bottles tested during this study.  This section presents an evaluation of how results support 
the three primary objectives of this study. 
 

Comparison of 2007 and 2009 Trapped Sediment Volumes 
The volumes of captured solids from the 2009 deployment were significantly greater than the volumes 
captured at the same sampling locations from 20072.  This dissimilarity in captured volumes can be 
attributed to several factors.   
 
First, multiple bottle sets were deployed at ST2-ST4 during this study, compared to just two-standard 
sediment traps being deployed in 2007 at each location.  In addition, the 2009 sediment traps were installed 
and maintained for a longer deployment period and were subjected to greater total rainfall (and storm flow).    
The average number of total days of deployment in 2009 (ST2-ST4) was 173 days, compared to 
approximately 96 days in 2007.  Similarly, the total rainfall in inches during the 2009 deployment was two 
to four times greater than that measured  in 2007 (see Table1). 
 
Lastly, seasonality may have affected capture volumes.  During this study, the deployment duration 
encompassed the more intense fall and winter storm periods, which typically have a higher frequency of 
storm events with longer durations of active precipitation.  The 2007 deployment period encompassed only 
the intense and flashy spring storm period, which at times can have a high frequency of storm events with 
shorter durations of measurable precipitation. 
 

Comparison of Trapped Sediment Volumes by Bottle Type  
Throughout the duration of this study, field crews observed variable stormwater solids capture rates per 
trap at all four sites.3  Initially, this was thought to be a correlation between bottle aperture and/or bottle 
shape or an indication that the sediment trap alignments may have altered the flow regimes at each of the 
sites.  Based on both field observations and an analysis of the solids accumulation data in Table 2, there 
appeared to be a spatial component to these solids capture rates (i.e., bottle order in relation to flow may 
have influenced solids accumulation). 
 

                                                      
2 Solids capture data for site ST5 in Table 1, which was not originally a location in 2007, has been omitted from this comparison. 
3 Field notes documenting observations of solids accumulation during the deployment period are included in Attachment C of 
Outfall Basin 18 Inline Solids Investigation, Technical Memorandum No. OF 18-2, Prepared by the City of Portland Bureau of 
Environmental Services.  July 20, 2010. 
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This spatial pattern primarily consisted of the furthest upstream and furthest downstream traps exhibiting 
the greatest solids accumulation at sites ST2, ST3, and ST4.  However, this spatial pattern was not observed 
at sites ST5 and ST3 (after the different bottle types were subsequently archived on 1/14/2009).  Due to the 
limited size of this study, additional data would be needed in order to determine whether a spatial pattern 
does indeed exist. 
 
The data listed in Table 2 also illustrate the variability in the different bottle shapes and/or apertures 
attributed to the greatest and the second greatest total solids accumulations.  This may reflect the 
combination of uncontrolled variables during this study (e.g., differences in catchment areas, land use, pipe 
slope, pipe size and orientation, and flow regimes).  For example, the furthest downstream trap at location 
ST2, which was a standard, narrow-mouth bottle, captured the greatest volume of solids.  The furthest 
upstream trap at location ST2, which was a low-profile, rectangular wide-mouth bottle, captured the second 
greatest volume of solids.  In contrast, at location ST5, the two furthest upstream traps, which were 
deployed with low-profile, square wide-mouth and rectangular wide-mouth bottles, captured the most 
solids at this location.   
 
The variability in the bottle types and/or aperture that captured the most solids during this study, and the 
small study size, do not allow for a conclusive decision to be made at this time as to which bottle type is 
preferred to maximize solids capture for future deployment.  Nonetheless, the standard narrow-mouth 
bottles and rectangular wide-mouth bottles combined collected an average of 80% of the total solids 
captured at each location, indicating that these two bottle types may be more likely to trap solids than the 
other two bottle types evaluated during this study.  
 

Evaluation of New Flow-through Trap Design 
The performance of the SIFT sediment trap prototype during this study shows some promise for future 
applications. Table 1 summarizes the captured stormwater solids data at location ST1 for this prototype and 
the previous standard sediment trap deployment in 2007.  The SIFT captured 41.5 g; in 2007, two standard 
sediment traps, both equipped with standard narrow-mouth bottles, captured a total of 10.8 g.  
Approximately four times more stormwater solids were captured by the SIFT sediment trap prototype 
compared to the solids captured by the two standard inline sediment trap bottles.  
 
The deployment period for the SIFT began in February as opposed to March; the former typically 
constitutes a wetter portion of the overall storm season.  For example, during this study there was 
approximately 11.01-in of total rainfall that occurred throughout the deployment of the SIFT prototype, 
compared to approximately 5.83-in of total measurable rainfall in 2007. Another factor influencing the 
capture rate of the SIFT prototype is in the trap’s design itself.  The low flow-through profile of the SIFT 
increases the likelihood that the trap will capture solids during a wider range of storm events, especially 
during smaller storms.  In contrast, the standard sediment trap opening is at a height of ~9.5-in and will 
only sample suspended solids during storm flows that crest over the top of the bottle.  Spring rain events 
tend to taper down in size as the wet season ends, so the SIFT likely captured more low-flow events than 
the standard traps.   
 
There are appear to be several advantages to using the SIFT prototype over the standard inline sediment 
trap for certain applications.  One of these advantages is that the SIFT prototype was confirmed to capture a 
measurable portion of the stormwater solids fraction from a discrete smaller storm event, potentially 
resulting in an integrated solids sample over the duration of a wet season.  This was confirmed after FO 
removed and archived captured solids from the prototype during an interim visit on the morning of May 18, 
2009, before a subsequent storm event in which ~1.3 g of new solids were captured by the SIFT prototype 
during an approximate 0.36-in storm event [Yeon Raingage 121 (5/18/09-5/19/09)].  This is noteworthy 
because it is currently unclear how standard sediment traps perform (e.g., whether the trapped solids 
represent just larger storm events or an integrated sample from a range of flow conditions).  The low-
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profile trap design allows for trap installation in smaller lines and the use of both cotter pins and scissor-
jack bands allow the prototype to be easily installed and maintained in multiple pipe diameters.   
 
Disadvantages to the new trap design may include loss of finer solids fractions from scouring during 
successive storm events.  Sufficient solids volume was not available during the pilot of the new design to 
analyze grain size, but further evaluation of the solids trapped by this design would help to determine 
whether the trap design introduces analytical bias (e.g., contaminants associated with finer fraction may be 
underrepresented by sample collected from this trap) and to define applications for future use.  Also, the 
percent solids result for the SIFT prototype was only 39.2%, compared to the standard sediment trap 
percent solids result from 2007 of 54.7% at this location (sample was filtered and homogenized).  If the 
percent solids results for SIFT samples are consistently lower than sediment trap solid, more sample 
volumes may be needed from SIFTs than from standard trap to meet analytical goals.     

Conclusions and Recommendations  
Based on the results of this pilot study, FO recommends the actions described below for future sediment 
trap investigations and additional evaluation of trap design and performance. 
 
1. Perform no further testing of the different apertures and bottle types evaluated under this study. 

Rationale: There was neither a definitive bottle type, nor an alternate sediment trap design, that clearly 
out-performed all of the other traps or bottles tested.  A number of variables, such as the small sample 
size, the limited deployment (only one storm season), and the effects of flow variables discussed in the 
previous section limit the conclusivity of this study.  Much more analysis, in which variables are 
isolated and controlled, would be needed to state definitively whether one bottle type performs 
consistently better than the others.  While time and budget do not allow for comprehensive studies, the 
pilot study did determine that the standard bottle design (narrow-mouth, 1-liter HDPE) and the low-
profile rectangular wide-mouth (1-liter HDPE) bottles accounted for an average of 80% of the solids 
volumes captured at each location.  The majority of available equipment is designed to hold a standard 
narrow-mouth bottle.  Future standard trap applications will rely on the narrow-mouth and low-profile 
rectangular bottles.  

 
2. Where possible, employ the standard inline sediment trap design for pipe diameters greater than 30 

inches and the SIFT design for pipe diameters less than 30 inches.   

Rationale: The standard trap design is difficult to install in small pipe diameters and that FO currently 
has a multitude of these traps in long-term storage, which would allow for a rapid deployment into 
multiple basins, while also reducing additional costs associated with future research and development 
of new sediment trap designs.  However, if time and cost are an issue, SIFTs should be considered as 
they do not require labor-intensive sample processing and filtration. 

 
3. Use same trap design when conducting contaminant concentration comparisons within or between 

basins.  

Rationale: The analytical comparability of solids trapped by SIFT vs. solids trapped by standard traps 
is not known; using one trap design for a specific investigation would allow for greater comparability 
between trap locations.  

 
4. Conduct further testing and evaluation on the performance of the SIFT sediment trap prototype.   

Rationale: More information is needed to support future installation of trap(s) in small and large-
diameter stormwater pipes.  The flexibility of the SIFT trap to be installed in different diameters, the 
ability to capture low-flow storm events, the ease of installation and removal, and the reduction in 
sample processing times as witnessed during this study, represent clear advantages over the standard 
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sediment trap.  Further evaluation of potential analytical biases associated with this trap versus the 
standard trap is needed to refine future applications.  

 
5. Continue to research and identify alternative sediment trap designs, which are being evaluated by other 

municipalities. 

Rationale: This action would allow for the most promising alternative trap designs to be tested and 
evaluated for future use on this and other BES projects. 
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Table 1 –  Basin 18 Sediment Trap Deployment Summary (2007-2009) 
Table 1 –  Basin 18 Sediment Trap Performance Summary (2008-2009) 
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Figure 1 – Basin 18 Inline Sediment Trap Pilot Study Locations 

 



Table 1: Basin 18 Sediment Trap Deployment Summary (2007-2009)

2007 Sediment Traps

Sample Pt 
Code Location Hansen ID

Pipe Size 
(in.)

Sample 
ID Installation Date

Removal 
Date

Laboratory 
Submittal Date

Rainfall During 
Deployment 

(in.)
Days 

Deployed

# of 
Bottles 

Deployed
Volume of Sediment 

Collected (g)
18_ST1 4927 NW Front Ave AAT565 12 FO070805 3/14/2007 6/18/2007 6/21/2007 5.83 96 2 10.8
18_ST2 3950 NW Yeon Ave AAT557 42 FO070806 3/15/2007 6/18/2007 6/21/2007 5.83 95 2 44.5
18_ST3 4033 NW Yeon Ave - 42 in. Line AND535 42 FO070808 3/14/2007 6/19/2007 6/21/2007 5.83 97 2 15.8
18_ST4 4033 NW Yeon Ave - 48 in. line AAT466 48 FO070809 3/14/2007 6/19/2007 6/21/2007 5.83 97 2 73.1

2008-09 Sediment Traps

Sample Pt 
Code Location Hansen ID

Pipe Size 
(in.)

Sample 
ID Installation Date

Removal 
Date

Laboratory 
Submittal Date

Rainfall During 
Deployment 

(in.)
Days 

Deployed
Volume of Sediment 

Collected (g)
18_ST1 4927 NW Front Ave AAT565 12 FO095692 2/4/2009 6/4/2009 6/11/2009 11.01 120 1 SIFT 43.1
18_ST2 3950 NW Yeon Ave AAT557 42 FO095693 10/30/2008 6/4/2009 6/11/2009 26.86 217 4 223.3
18_ST3 4033 NW Yeon Ave - 42 in. Line AND535 42 FO095694 12/9/2008 6/4/2009 6/11/2009 20.31 177 4 4152.7
18_ST4 4033 NW Yeon Ave - 48 in. line AAT466 48 FO095695 12/9/2008 6/4/2009 6/11/2009 20.31 177 4 492.1
18_ST5 3250 NW St Helens Rd - 36 in. line AAX261 36 FO095696 12/4/2008 6/4/2009 6/11/2009 20.44 182 4 163.4
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Table 2: Basin 18 Sediment Trap Performance Summary (2008-2009)

Sediment Trap Code
Rainfall During 

Deployment (in.) Days Deployed
Volume of Sediment 

Collected (g)
Primary Cylinder (SIFT) 11.01 120 23.7
Secondary Cylinder (SIFT) 11.01 120 19.4

18_ST2_RECT 26.86 217 73.1
18_ST2_SQ 26.86 217 18.8
18_ST2_WM 26.86 217 9
18_ST2_NM 26.86 217 122.4

18_ST3_SQ 8.91 36 280.1
18_ST3_RECT 8.91 36 365.1
18_ST3_WM 8.91 36 141.5
18_ST3_NM 8.91 36 61.5
18_ST3_SQ 11.4 141 931
18_ST3_RECT 11.4 141 542.2
18_ST3_WM 11.4 141 692.7
18_ST3_NM 11.4 141 1138.6

18_ST4_RECT 20.31 177 360.3
18_ST4_WM 20.31 177 15.3
18_ST4_SQ 20.31 177 3.5
18_ST4_NM 20.31 177 113

18_ST5_RECT 20.44 182 113.6
18_ST5_SQ 20.44 182 24.6
18_ST5_WM 20.44 182 1.4
18_ST5_NM 20.44 182 23.8

Greatest Stormwater Solids Accumulation

Sediment Trap Codes: NM = standard [1-liter (L)] HDPE round, narrow-mouth bottle (bottle type used for current sediment 
trap design); WM = standard (1-L) HDPE round, wide-mouth bottle; SQ = low-profile, square (1-L) HDPE, wide-mouth 
bottle; RECT = low-profile, rectangular (1-L) HDPE, wide-mouth bottle.
Sediment trap orientations are listed in an ascending order from furthest upstream to furthest downstream at a given node 
location within the stormwater conveyance system.
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Field Operations
Environmental Services, City of Portland
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18_ST1 [NW 35TH & YEON AVE (AAT565) - "FILTER SOCK" PROTOTYPE INSTALLED
UPSTREAM OF CB LATERALS IN 12" MAIN INLET]

18_ST2 [3950 NW YEON AVE (AAT557) - R&D SEDIMENT TRAPS INSTALLED UPSTREAM
IN 42" MAIN INLET]

18_ST3 [4033 NW YEON AVE (AND535) - R&D SEDIMENT TRAPS INSTALLED UPSTREAM
IN 42" MAIN INLET]

18_ST4 [4033 NW YEON AVE (AAT466) - R&D SEDIMENT TRAPS INSTALLED
DOWNSTREAM IN 48" MAIN OUTLET]

18_ST5 [3250 NW ST HELENS RD (AAX261) - R&D SEDIMENT TRAPS INSTALLED
UPSTREAM IN 36" MAIN INLET]
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Attachment B 
Field Photographs 

  



OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION 

2007 Sediment Trap Deployments 

 
Photo 1 (March 2007).  Western Subbasin sampling location (“ST3”, Manhole AND535). 

 
Photo 2 (June 2007).  Installed sediment traps at sampling location ST3. 
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION 

 
Photo 3 (March 2007).  West-Central Subbasin sampling location (“ST4”, Manhole AAT466). 

 
Photo 4 (June  2007).  Installed sediment traps at sampling location ST4. 
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION 

 
Photo 5 (March 2007).  East-Central Subbasin sampling location (“ST2”, Manhole AAT557). 

 
Photo 6 (June  2007).  Installed sediment traps at sampling location ST2. 
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION 

 
Photo 7 (March 2007).  Eastern Subbasin sampling location (“ST1”, Manhole AAT565). 

 
Photo 8 (June 2007).  Installed sediment traps at sampling location ST1. 
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION 

 
2008-09 Sediment Trap Deployments 

 
Photo 9 (December 2008). Western Subbasin sampling location ST3 (Manhole AND535) and 
installed sediment traps.  The trap in the foreground is the furthest downstream. 

 
Photo 10 (December 2008).  West-Central Subbasin sampling location ST4 (Manhole AAT466) and 
installed sediment traps.  The trap in the foreground is the furthest upstream. 
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION 

 
Photo 11 (October 2008).  East-Central Subbasin sampling location ST2 (Manhole AAT557) and 
installed sediment traps.  The trap in the foreground is the furthest downstream. 

 
Photo 12 (December 2008).  East-Central Subbasin sampling location (“ST5”, manhole AAX261). 
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION 

 

Photo 13 (December 2008).  East-Central Subbasin sampling location ST5 (Manhole AAX261) and 
installed sediment traps.  The trap in the foreground is the furthest downstream. 

 
Photo 14.  Flow-through sediment trap during development, subsequently installed in eastern 
subbasin sampling location ST1 (Manhole AAT565). 
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION 

 

Photo 15 (February 2009). Eastern subbasin sampling location ST1, with installed “SIFT” pilot 
study sediment trap.   

 

Photo 16 (June 2009).  East-central subbasin inline solids sample location.  Solids sample was 
collected from the 36-inch-diameter line downstream of Manhole AAX261 and sediment trap 
sample location ST5. 
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OUTFALL BASIN 18 INLINE SOLIDS INVESTIGATION 

 

 

Photo 17 (June 2009).  Homogenized inline solids sample collected from east-central subbasin 
downstream of sediment trap ST5. 
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Attachment C 
Field Notes 



 



  

 

 

 

 
 
 
 

2007 Sediment Trap and Inline Solids 



 







































  

 

 

 

 
 
 
 

2009 Sediment Traps 



 



































































































































































































  

 

 

 

 
 
 
 

2009 Inline Solids 



 











  

 

 

 

 
 
 
 

Attachment D 
Laboratory Results 



 



  

 

 

 

 
 
 
 

2007 Sediment Trap and Inline Solids 



 



 

 
 
 

Laboratory Data QA/QC Review 
Inline Solids Investigation 
City Outfall Basin 18 
To:  File 

From:  Karen Demsey, GSI Water Solutions, Inc. 
Date:  June 6, 2008 

This memorandum presents a quality assurance/quality control (QA/QC) review of the 
laboratory data generated for chemical analysis of inline solids obtained during source control 
investigation activities conducted in June 2007 by the City of Portland in Outfall Basin 18 (OF-
18).  The results of the sampling and analysis are presented in the Technical Memorandum No. 
OF18-2. 

The laboratory analysis of the OF 18 solids samples was conducted by Columbia Analytical 
Services, Inc., of Kelso, Washington.  The samples were analyzed for one or more of the 
following:  

• Total Solids (EPA 160.3M) 

• Total Organic Carbon (TOC) (ASTM D1429-82M) 

• Metals (EPA 6000 and 7000 Series) 

• Organochlorine Pesticides (EPA 8081A) 

• Chlorinated herbicides (EPA 8151A) 

• Polychlorinated Biphenyls (PCBs) (EPA 8082) 

• Polynuclear Aromatic Hydrocarbons (PAHs) (EPA 8270C-SIM) 

• Semi-volatile Organic Compounds (including PAHs and Phthalates) (SVOCs) (EPA 
8270C). 

The laboratory data report for the analysis of these samples is included along with this QA/QC 
review in Attachment C to Technical Memorandum No. OF18-2. 
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Inline Solids Investigation Data QA/QC Review 
Outfall Basin 18 – TM OF18-2 
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This QA/QC review of the analytical data, based upon the available documentation supplied by 
the laboratory, consisted of reviewing the following: 

• Chain-of-custody for completeness and continuous custody 

• Analysis conducted within holding times 

• Chemicals of interest detected in method blanks 

• Surrogate recoveries within accuracy control limits 

• Matrix spike and matrix spike duplicate results within control limits 

• Laboratory control sample and duplicate laboratory control sample recoveries within 
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 
The samples were extracted and analyzed within the acceptable holding times for all analyses.   

Method Blanks 
Method blanks were processed during the subcontracted analysis of all parameters listed above.  
Aluminum was detected at a concentration of 10.6 mg/Kg in the method blank for analysis of 
metals by EPA Method 6020.  This concentration is significantly lower than the concentrations 
detected in the field samples, and interpretation of the data is not affected.  No other metals were 
detected in this method blank.  No detections occurred in the method blanks for the other 
analyses. 

Matrix Spike/Matrix Spike Duplicates  
CAS reports there was insufficient volume to perform a matrix spike/matrix spike duplicate 
(MS/MSD) analysis for chlorinated herbicides and PAHs.  A laboratory control sample/duplicate 
laboratory control sample was analyzed and reported in lieu of the MS/MSD for these samples. 

Laboratory Control /Laboratory Control Duplicate Samples 
Laboratory control/laboratory control duplicate samples were processed during the laboratory 
analyses of SVOCs.  CAS reports that the relative percent difference for benzoic acid in the 
Laboratory Control Sample (LCS) analyses was outside control criteria.  However, all spike 
recoveries in the MS, MSD, and associated replicate laboratory control sample were within 
acceptance limits, indicating the analytical batch was in control. CAS reports that no further 
corrective action was appropriate and the data quality was not significantly affected.  The results 
of the LCS/LCDS analyses are not included in the attached laboratory report. 
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Other 
The following notes were included in the laboratory narrative relative to the Outfall 18 samples; 
these observations do not affect interpretation of the data as reported in Technical Memorandum 
No. OF18-2: 

Method reporting limits (MRL).  The MRLs were elevated for one or more samples in several of 
the analyses due to matrix interference, and these data were qualified (“i” flag) by CAS: 

• Organochlorine pesticides (EPA 8081A):  Samples FO 070806 and FO 070809 required 
dilution due to the presence of elevated levels of target analytes and non-target 
background components.  The MRLs for all analytes were adjusted by CAS to reflect the 
dilution.  The elevated MRLs could result in a low bias being reported for total DDT in 
these two samples. 

• PCB Aroclors (EPA 8082):  MRLs are elevated for at least one analyte in most of the 
samples due to the presence of non-target background components.  The elevated MRLs 
could result in a low bias being reported for total PCBs. 

• Chlorinated herbicides (EPA 8151A):  The reporting limit was elevated for all analytes in 
sample FO 070807 due to relatively high levels of non-target background components. 

• SVOCs (EPA Method 8270C):  The MRLs for most samples were elevated due to less 
than optimal sample mass extracted for analysis and the presence of elevated levels of 
target analytes and non-target compounds. 

• PAHs (EPA Method 8270C):  The MRLs for sample FO 070807 were elevated due to 
less than optimal sample mass extracted for analysis. 

Semivolatile organic compounds (EPA Method 8270C).  An initial calibration (ICAL) exception 
was noted for di-n-octyl phthalate and alternative EPA method-specific evaluations were 
performed using the mean Relative Standard Deviation (RSD).  The RSD value was 7.9% and 
reported to be within the alternative evaluation criteria. 



















































 
 
 
 
 
 
 
 
 
 

See Revised Laboratory Report (attached) for PCB 
Aroclors 







































 
 
 
 
 
 
 
 
 
 

Revised Laboratory Report for PCB Aroclors 











































  

 

 

 

 
 
 
 

2009 Sediment Traps 



 



 
 
 

Laboratory Data QA/QC Review 
Inline Solids Investigation 
City Outfall Basin 18 
To:  File 

From:  Karen Demsey, GSI Water Solutions, Inc. 
Date:  August 19, 2009 

This memorandum presents a quality assurance/quality control (QA/QC) review of the 
laboratory data generated for chemical analysis of inline solids obtained during source control 
investigation activities conducted in winter 2009 by the City of Portland in Outfall Basin 18 (OF-
18).  Six stormwater sediment trap samples were collected in OF-18 and submitted for analysis.  
The results of the sampling and analysis are presented in the Technical Memorandum No. OF18-
2. 

The laboratory analyses of the OF 18 solids samples were conducted by the City’s Bureau of 
Environmental Services (BES) Water Pollution Control Laboratory (WPCL) and subcontracted 
laboratories.  The following laboratories conducted the analyses listed below: 

• BES WPCL 

o Total Solids (EPA 160.3M) 

o Metals (EPA 6000 and 7000 Series) 

o Polychlorinated Biphenyls (PCBs) (EPA 8082) 

• Test America (TA) 

o Total Organic Carbon (TOC) (ASTM D1429-82M) 

o Percent Dry Weight (solids) (ASTM D2216-80) 

o Chlorinated herbicides (EPA 8151A) 

o Polynuclear Aromatic Hydrocarbons (PAHs) (EPA 8270M-SIM) 

o Phthalates (EPA 8270-SIM) 

• Columbia Analytical Services (CAS) 

GSI WATER SOLUTIONS, INC.  PAGE  1

 

o Total Organic Carbon (TOC) (ASTM D1429-82M) 
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o Organochlorine Pesticides (EPA 8081A) 

• Analytical Resources, Inc. (ARI) 

o Grain Size (ASTM D421) 

The WPCL summary reports and the subcontracted laboratory’s data reports are attached for all 
analyses associated with these source control program samples. The WPCL summary report 
comments that, with some exceptions (included in the following sections below), all analytical 
QA/QC criteria were met for these samples including holding times, calibration, method blanks, 
laboratory control sample recoveries, duplicate precision, matrix spike recoveries, and surrogate 
recoveries, as applicable.  

This QA/QC review of the analytical data, based upon the available documentation supplied by 
the laboratory, consisted of reviewing the following: 

• Chain-of-custody for completeness and continuous custody 

• Analysis conducted within holding times 

• Chemicals of interest detected in method blanks 

• Surrogate recoveries within accuracy control limits 

• Matrix spike and matrix spike duplicate results within control limits 

• Laboratory control sample recoveries within 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 
The sample extraction holding time was exceeded for the herbicide analysis of samples 
FO095694, FO095695, and FO095697.  The WPCL laboratory report notes that the results for 
the herbicides analysis of these samples may be low estimates due to compound degradation.  
The remaining samples were extracted and analyzed within the acceptable holding times for all 
analyses. 

Method Blanks 
Method blanks were analyzed for all chemical analyses.  No analytes were detected in the 
method blanks. 

Surrogate Recoveries 
Surrogate recoveries were completed during the analysis of all organic compounds.  Surrogate 
spike recoveries for phthalates in samples FO095693, FO095695, and FO095696 were not 



Inline Solids Investigation Data QA/QC Review 
Outfall Basin 18 – TM OF18-2 
2009 Sediment Trap Data 
 
 

.GSI WATER SOLUTIONS, INC.  PAGE 3  

reported.  TA reports that these samples required dilution due to the nature of the sample matrix, 
which reduced the surrogate spike concentrations to a level where the recovery calculation does 
not provide useful information. 

The lower control criteria were exceeded for both surrogates in the initial method blank for 
analysis of organochlorine pesticides.  CAS reanalyzed the method blank, and the reanalysis met 
control criteria.  Control criteria also were exceeded for one surrogate during the analysis of 
organochlorine pesticides in sample FO095696 due to matrix interference.  CAS reports that 
because the secondary surrogate was within control limits, no further corrective action was 
appropriate. 

Matrix Spike/Matrix Spike Duplicates  
Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed for organochlorine 
pesticides, chlorinated herbicides, PAHs, and phthalates.  MS/MSD recoveries for one or more 
analytes were above acceptance limits during analysis of chlorinated herbicides and PAHs.  
Laboratory control samples for these analyses were within acceptance limits indicating the 
analytical batch was in control.  MS/MSD recoveries for the remaining analyses were within 
acceptance limits.   

Laboratory Control Sample 
Laboratory control samples were processed during the analyses of organochlorine pesticides, 
chlorinated herbicides, PAHs, phthalates, and TOC.  LCS recoveries all were within acceptance 
limits. 

Other 
Some organochlorine pesticide compounds are reported as estimated (“P”) because the results 
from the primary and verification gas chromatography columns varied by more than 40 percent 
RPD.  CAS reports that the higher of the two values was reported when no evidence of matrix 
interference was observed, and the lower of the two values was reported when there was 
apparent matrix interference affecting the alternate column that produced the higher value.  
WPCL has flagged these results as estimates (EST) in their summary report. 

Method reporting limits (MRLs) were elevated for PCB Aroclor analyses of samples FO095693, 
FO095695 and FO095696.  WPCL reports that in the case of sample FO095693, the MRLs were 
raised due to the low level of solids in the sample; traces of Aroclors 1254 and 1260 were 
evident in this sample but at concentrations below the MRLs, and the results are reported as not 
detected at a concentration greater than the MRL.  For samples FO095695 and FO095696, the 
MRL for Aroclor 1248 was raised due to non-target interfering compounds (possibly 
organochlorine pesticides). 

The MRLs for several organochlorine pesticides were elevated for all field samples due to matrix 
interference (presence of non-target background components).  CAS reports that sample 
FO095693 required dilution due to the presence of elevated levels of target analytes during 
organochlorine pesticides analysis, and the MRLs were adjusted to reflect the dilution. 

 







































































PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

ORELAP#: OR100021

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 06/16/09 14:30. 

The following list is a summary of the Work Orders contained in this report, generated on 07/17/09 

12:07.

If you have any questions concerning this report, please feel free to contact me.

July 17, 2009

ProjectNumberProjectWork Order

36238Portland HarborPSF0519

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

PSF0519-01 06/09/09 13:59 06/16/09 14:30SoilFO 095693

PSF0519-02 06/09/09 15:00 06/16/09 14:30SoilFO 095694

PSF0519-03 06/10/09 13:15 06/16/09 14:30SoilFO 095695

PSF0519-04 06/10/09 15:55 06/16/09 14:30SoilFO 095696

PSF0519-05 06/09/09 00:00 06/16/09 14:30SoilFO 095697

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica - Portland, OR
Analytical Case Narrative

PSF0519

8151 Herbicides 

The herbicde samples in batch 9060755 had to be re-extracted in batch 9070017 due to contaimination in the Method Blank.  Samples 

were re-extracted past hold.  Sample results were flagged and reported.

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Portland

Chlorinated Herbicides per EPA Method 8151A Modified

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0519-02RE1    (FO 095694) H4, RL1, N1Soil Sampled: 06/09/09 15:00

ND2,4-D 07/08/09 19:23 ug/kg dry 90700174x1428151mod   ----- 07/01/09 10:51

ND2,4-DB "   " ""142"         ----- "

ND2,4,5-T "   " ""142"         ----- "

ND2,4,5-TP (Silvex) "   " ""142"         ----- "

NDDalapon "   " ""142"         ----- "

NDDicamba "   " ""142"         ----- "

NDDichlorprop "   " ""142"         ----- "

NDDinoseb "   " ""142"         ----- "

NDMCPA "   " ""14200"         ----- "

NDMCPP "   " ""14200"         ----- "

 Surrogate(s): "2,4-Dichlorophenylacetic acid 30 - 140 %114%    "

PSF0519-03RE1    (FO 095695) H4, RL1, N1Soil Sampled: 06/10/09 13:15

ND2,4-D 07/08/09 20:02 ug/kg dry 907001720x6078151mod   ----- 07/01/09 10:51

ND2,4-DB "   " ""607"         ----- "

ND2,4,5-T "   " ""607"         ----- "

ND2,4,5-TP (Silvex) "   " ""607"         ----- "

NDDalapon "   " ""607"         ----- "

NDDicamba "   " ""607"         ----- "

NDDichlorprop "   " ""607"         ----- "

NDDinoseb "   " ""607"         ----- "

NDMCPA "   " ""60700"         ----- "

NDMCPP "   " ""60700"         ----- "

 Surrogate(s): "2,4-Dichlorophenylacetic acid 30 - 140 %121%    "

PSF0519-05RE1    (FO 095697) H4, RL1, N1Soil Sampled: 06/09/09 00:00

ND2,4-D 07/08/09 20:41 ug/kg dry 90700174x1428151mod   ----- 07/01/09 10:51

ND2,4-DB "   " ""142"         ----- "

ND2,4,5-T "   " ""142"         ----- "

ND2,4,5-TP (Silvex) "   " ""142"         ----- "

NDDalapon "   " ""142"         ----- "

NDDicamba "   " ""142"         ----- "

NDDichlorprop "   " ""142"         ----- "

NDDinoseb "   " ""142"         ----- "

NDMCPA "   " ""14200"         ----- "

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Portland

Chlorinated Herbicides per EPA Method 8151A Modified

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0519-05RE1    (FO 095697) H4, RL1, N1Soil Sampled: 06/09/09 00:00

NDMCPP 07/08/09 20:41 ug/kg dry 90700174x142008151mod   ----- 07/01/09 10:51

 Surrogate(s): "2,4-Dichlorophenylacetic acid 30 - 140 %107%    "

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Portland

Polynuclear Aromatic Compounds per EPA 8270M-SIM

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0519-01       (FO 095693) RL3Soil Sampled: 06/09/09 13:59

NDAcenaphthene 06/23/09 14:45 ug/kg dry 90606205x146EPA 8270m   ----- 06/17/09 15:10

NDAcenaphthylene "   " ""146"         ----- "

Anthracene " ""247 146"          "  ----- "

Benzo (a) anthracene " ""163 146"          "  ----- "

Benzo (a) pyrene " ""186 146"          "  ----- "

Benzo (b) fluoranthene " ""235 146"          "  ----- "

Benzo (ghi) perylene " ""267 146"          "  ----- "

Benzo (k) fluoranthene " ""164 146"          "  ----- "

Chrysene " ""426 146"          "  ----- "

NDDibenzo (a,h) anthracene "   " ""146"         ----- "

Fluoranthene " ""491 146"          "  ----- "

NDFluorene "   " ""146"         ----- "

Indeno (1,2,3-cd) pyrene " ""150 146"          "  ----- "

NDNaphthalene "   " ""146"         ----- "

Phenanthrene " ""463 146"          "  ----- "

Pyrene " ""586 146"          "  ----- "

 Surrogate(s): "Fluorene-d10 24 - 125 %78.6%    "

"Pyrene-d10 41 - 141 %51.0%    "

"Benzo (a) pyrene-d12 38 - 143 %62.7%    "

PSF0519-02       (FO 095694) Soil Sampled: 06/09/09 15:00

NDAcenaphthene 06/23/09 15:16 ug/kg dry 90606201x23.6EPA 8270m   ----- 06/17/09 15:10

NDAcenaphthylene "   " ""23.6"         ----- "

NDAnthracene "   " ""23.6"         ----- "

NDBenzo (a) anthracene "   " ""23.6"         ----- "

NDBenzo (a) pyrene "   " ""23.6"         ----- "

NDBenzo (b) fluoranthene "   " ""23.6"         ----- "

NDBenzo (ghi) perylene "   " ""23.6"         ----- "

NDBenzo (k) fluoranthene "   " ""23.6"         ----- "

Chrysene " ""29.0 23.6"          "  ----- "

NDDibenzo (a,h) anthracene "   " ""23.6"         ----- "

Fluoranthene " ""33.6 23.6"          "  ----- "

NDFluorene "   " ""23.6"         ----- "

NDIndeno (1,2,3-cd) pyrene "   " ""23.6"         ----- "

NDNaphthalene "   " ""23.6"         ----- "

NDPhenanthrene "   " ""23.6"         ----- "

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Portland

Polynuclear Aromatic Compounds per EPA 8270M-SIM

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0519-02       (FO 095694) Soil Sampled: 06/09/09 15:00

Pyrene 9060620 06/23/09 15:161x25.1 23.6EPA 8270m  ug/kg dry  ----- 06/17/09 15:10

 Surrogate(s): "Fluorene-d10 24 - 125 %68.4%    "

"Pyrene-d10 41 - 141 %50.2%    "

"Benzo (a) pyrene-d12 38 - 143 %61.0%    "

PSF0519-03       (FO 095695) RL3Soil Sampled: 06/10/09 13:15

NDAcenaphthene 06/18/09 17:44 ug/kg dry 906062010x203EPA 8270m   ----- 06/17/09 15:10

NDAcenaphthylene "   " ""203"         ----- "

NDAnthracene "   " ""203"         ----- "

Benzo (a) anthracene " ""429 203"          "  ----- "

Benzo (a) pyrene " ""390 203"          "  ----- "

Benzo (b) fluoranthene " ""393 203"          "  ----- "

Benzo (ghi) perylene " ""372 203"          "  ----- "

Benzo (k) fluoranthene " ""372 203"          "  ----- "

Chrysene " ""568 203"          "  ----- "

NDDibenzo (a,h) anthracene "   " ""203"         ----- "

Fluoranthene " ""1070 203"          "  ----- "

NDFluorene "   " ""203"         ----- "

Indeno (1,2,3-cd) pyrene " ""295 203"          "  ----- "

NDNaphthalene "   " ""203"         ----- "

Phenanthrene " ""611 203"          "  ----- "

Pyrene " ""781 203"          "  ----- "

 Surrogate(s): "Fluorene-d10 24 - 125 %77.0%    "

"Pyrene-d10 41 - 141 %64.9%    "

"Benzo (a) pyrene-d12 38 - 143 %74.1%    "

PSF0519-04       (FO 095696) RL3Soil Sampled: 06/10/09 15:55

NDAcenaphthene 06/18/09 18:15 ug/kg dry 906062010x223EPA 8270m   ----- 06/17/09 15:10

NDAcenaphthylene "   " ""223"         ----- "

NDAnthracene "   " ""335"         ----- " RL1

Benzo (a) anthracene " ""267 223"          "  ----- "

Benzo (a) pyrene " ""284 223"          "  ----- "

Benzo (b) fluoranthene " ""360 223"          "  ----- "

Benzo (ghi) perylene " ""451 223"          "  ----- "

Benzo (k) fluoranthene " ""257 223"          "  ----- "

Chrysene " ""706 223"          "  ----- "

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Portland

Polynuclear Aromatic Compounds per EPA 8270M-SIM

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0519-04       (FO 095696) RL3Soil Sampled: 06/10/09 15:55

NDDibenzo (a,h) anthracene 06/18/09 18:15 ug/kg dry 906062010x223EPA 8270m   ----- 06/17/09 15:10

Fluoranthene " ""934 223"          "  ----- "

NDFluorene "   " ""447"         ----- " RL1

NDIndeno (1,2,3-cd) pyrene "   " ""223"         ----- "

NDNaphthalene "   " ""223"         ----- "

Phenanthrene " ""1250 223"          "  ----- "

Pyrene " ""1210 223"          "  ----- "

 Surrogate(s): "Fluorene-d10 24 - 125 %118%    "

"Pyrene-d10 41 - 141 %82.6%    "

"Benzo (a) pyrene-d12 38 - 143 %102%    "

PSF0519-05       (FO 095697) Soil Sampled: 06/09/09 00:00

NDAcenaphthene 06/23/09 15:47 ug/kg dry 90606201x23.5EPA 8270m   ----- 06/17/09 15:10

NDAcenaphthylene "   " ""23.5"         ----- "

NDAnthracene "   " ""23.5"         ----- "

NDBenzo (a) anthracene "   " ""23.5"         ----- "

NDBenzo (a) pyrene "   " ""23.5"         ----- "

NDBenzo (b) fluoranthene "   " ""23.5"         ----- "

NDBenzo (ghi) perylene "   " ""23.5"         ----- "

NDBenzo (k) fluoranthene "   " ""23.5"         ----- "

NDChrysene "   " ""23.5"         ----- "

NDDibenzo (a,h) anthracene "   " ""23.5"         ----- "

NDFluoranthene "   " ""23.5"         ----- "

NDFluorene "   " ""23.5"         ----- "

NDIndeno (1,2,3-cd) pyrene "   " ""23.5"         ----- "

NDNaphthalene "   " ""23.5"         ----- "

NDPhenanthrene "   " ""23.5"         ----- "

NDPyrene "   " ""23.5"         ----- "

 Surrogate(s): "Fluorene-d10 24 - 125 %66.0%    "

"Pyrene-d10 41 - 141 %48.9%    "

"Benzo (a) pyrene-d12 38 - 143 %60.9%    "

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Portland

Phthalates per EPA 8270-SIM

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0519-01       (FO 095693) RL3Soil Sampled: 06/09/09 13:59

NDDimethyl phthalate 06/25/09 06:37 ug/kg dry 906062050x2910EPA 8270m   ----- 06/17/09 15:10

NDDiethyl phthalate "   " ""2910"         ----- "

NDDi-n-butyl phthalate "   " ""2910"         ----- "

NDButyl benzyl phthalate "   " ""2910"         ----- "

Bis(2-ethylhexyl)phthalate " ""26900 2910"          "  ----- "

NDDi-n-octyl phthalate "   " ""4370"         ----- " RL1

 Surrogate(s): "2-Fluorobiphenyl Z310 - 150 %NR "

"p-Terphenyl-d14 Z310 - 150 %NR "

PSF0519-02       (FO 095694) Soil Sampled: 06/09/09 15:00

NDDimethyl phthalate 06/26/09 18:12 ug/kg dry 90606201x47.1EPA 8270m   ----- 06/17/09 15:10

NDDiethyl phthalate "   " ""47.1"         ----- "

NDDi-n-butyl phthalate "   " ""47.1"         ----- "

Butyl benzyl phthalate " ""54.7 47.1"          "  ----- "

Bis(2-ethylhexyl)phthalate " ""256 47.1"          "  ----- "

NDDi-n-octyl phthalate "   " ""70.7"         ----- " RL1

 Surrogate(s): "2-Fluorobiphenyl 10 - 150 %46.2%    "

"p-Terphenyl-d14 10 - 150 %113%    "

PSF0519-03       (FO 095695) RL3Soil Sampled: 06/10/09 13:15

NDDimethyl phthalate 06/25/09 23:20 ug/kg dry 906062050x2030EPA 8270m   ----- 06/17/09 15:10

NDDiethyl phthalate "   " ""2030"         ----- "

NDDi-n-butyl phthalate "   " ""2030"         ----- "

NDButyl benzyl phthalate "   " ""2030"         ----- "

Bis(2-ethylhexyl)phthalate " ""7430 2030"          "  ----- "

NDDi-n-octyl phthalate "   " ""2030"         ----- "

 Surrogate(s): "2-Fluorobiphenyl Z310 - 150 %NR "

"p-Terphenyl-d14 Z310 - 150 %NR "

PSF0519-04       (FO 095696) RL3Soil Sampled: 06/10/09 15:55

NDDimethyl phthalate 06/25/09 23:56 ug/kg dry 906062050x2230EPA 8270m   ----- 06/17/09 15:10

NDDiethyl phthalate "   " ""2230"         ----- "

NDDi-n-butyl phthalate "   " ""2230"         ----- "

NDButyl benzyl phthalate "   " ""2230"         ----- "

Bis(2-ethylhexyl)phthalate " ""27700 2230"          "  ----- "

NDDi-n-octyl phthalate "   " ""2230"         ----- "

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor
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Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Portland

Phthalates per EPA 8270-SIM

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0519-04       (FO 095696) RL3Soil Sampled: 06/10/09 15:55

 Surrogate(s): 06/25/09 23:562-Fluorobiphenyl Z310 - 150 %NR 50x

"p-Terphenyl-d14 Z310 - 150 %NR "

PSF0519-05       (FO 095697) Soil Sampled: 06/09/09 00:00

NDDimethyl phthalate 06/26/09 18:49 ug/kg dry 90606201x47.0EPA 8270m   ----- 06/17/09 15:10

NDDiethyl phthalate "   " ""47.0"         ----- "

NDDi-n-butyl phthalate "   " ""47.0"         ----- "

Butyl benzyl phthalate " ""48.1 47.0"          "  ----- "

Bis(2-ethylhexyl)phthalate " ""211 47.0"          "  ----- "

NDDi-n-octyl phthalate "   " ""47.0"         ----- "

 Surrogate(s): "2-Fluorobiphenyl 10 - 150 %46.7%    "

"p-Terphenyl-d14 10 - 150 %73.8%    "

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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Percent Dry Weight (Solids) per ASTM D2216-80

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0519-01       (FO 095693) Soil Sampled: 06/09/09 13:59

% Solids 9060619 06/16/09 18:071x45.9 0.0100NCA SOP  % by 

Weight

  ----- 06/16/09 18:07

PSF0519-02       (FO 095694) Soil Sampled: 06/09/09 15:00

% Solids 9060619 06/16/09 18:071x56.5 0.0100NCA SOP  % by 

Weight

  ----- 06/16/09 18:07

PSF0519-03       (FO 095695) Soil Sampled: 06/10/09 13:15

% Solids 9060619 06/16/09 18:071x65.9 0.0100NCA SOP  % by 

Weight

  ----- 06/16/09 18:07

PSF0519-04       (FO 095696) Soil Sampled: 06/10/09 15:55

% Solids 9060619 06/16/09 18:071x59.7 0.0100NCA SOP  % by 

Weight

  ----- 06/16/09 18:07

PSF0519-05       (FO 095697) Soil Sampled: 06/09/09 00:00

% Solids 9060619 06/16/09 18:071x56.5 0.0100NCA SOP  % by 

Weight

  ----- 06/16/09 18:07

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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Organic Carbon, Total (TOC)

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0519-01       (FO 095693) Soil Sampled: 06/09/09 13:59

Total Organic Carbon - 

Duplicates

28636 06/29/09 18:261x52200 1009060  mg/Kg10.4 06/29/09 18:26

PSF0519-02       (FO 095694) Soil Sampled: 06/09/09 15:00

Total Organic Carbon - 

Duplicates

28636 06/29/09 18:401x13700 1009060  mg/Kg10.4 06/29/09 18:40

PSF0519-03       (FO 095695) Soil Sampled: 06/10/09 13:15

Total Organic Carbon - 

Duplicates

28636 06/29/09 18:531x38400 1009060  mg/Kg10.4 06/29/09 18:53

PSF0519-04       (FO 095696) Soil Sampled: 06/10/09 15:55

Total Organic Carbon - 

Duplicates

28636 06/29/09 19:411x90600 1009060  mg/Kg10.4 06/29/09 19:41

PSF0519-05       (FO 095697) Soil Sampled: 06/09/09 00:00

Total Organic Carbon - 

Duplicates

28636 06/29/09 19:551x19800 1009060  mg/Kg10.4 06/29/09 19:55

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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Chlorinated Herbicides per EPA Method 8151A Modified  -  Laboratory Quality Control Results

Soil Preparation Method:    EPA 3510/600 SeriesQC Batch:   9070017 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   07/01/09 10:51Blank   (9070017-BLK1)

 ---  -- ---- -- 07/08/09 16:472,4-D ug/kg wet20.0 ----8151mod 1xND

 ---  -- ---- -- "            2,4-DB "20.0 ----"     "ND

 ---  -- ---- -- "            2,4,5-T "20.0 ----"     "ND

 ---  -- ---- -- "            2,4,5-TP (Silvex) "20.0 ----"     "ND

 ---  -- ---- -- "            Dalapon "20.0 ----"     "ND

 ---  -- ---- -- "            Dicamba "20.0 ----"     "ND

 ---  -- ---- -- "            Dichlorprop "20.0 ----"     "ND

 ---  -- ---- -- "            Dinoseb "20.0 ----"     "ND

 ---  -- ---- -- "            MCPA "2000 ----"     "ND

 ---  -- ---- -- "            MCPP "2000 ----"     "ND

Surrogate(s): 2,4-Dichlorophenylacetic acid 07/08/09 16:47"Limits:  30-140% Recovery:     89.2%   

Extracted:   07/01/09 10:51LCS   (9070017-BS1)

 ---  (30-120) ---- 108% 07/08/09 17:262,4-D ug/kg wet20.0 --80.08151mod 1x86.8

 ---  (30-130) ---- 124% "            2,4-DB "20.0 --""     "99.0

 ---  (25-125) ---- 108% "            2,4,5-T "20.0 --""     "86.2

 ---  (35-100) ---- 98.6% "            2,4,5-TP (Silvex) "20.0 --""     "78.9

 ---  (20-110) ---- 75.9% "            Dalapon "20.0 --""     "60.7

 ---  (30-115) ---- 110% "            Dicamba "20.0 --""     "88.3

 ---  (50-100) ---- 99.1% "            Dichlorprop "20.0 --""     "79.3

 ---  (10-130) ---- 107% "            Dinoseb "20.0 --""     "85.2

 ---  (30-105) ---- 98.8% "            MCPA "2000 --8000"     "7910

 ---  (15-115) ---- 97.2% "            MCPP "2000 --""     "7770

Surrogate(s): 2,4-Dichlorophenylacetic acid 07/08/09 17:26"Limits:  45-125% Recovery:     108%   

Extracted:   07/01/09 10:51Matrix Spike   (9070017-MS1) QC Source:   PSF0519-05RE1

 ---  (15-110) --ND 143% 07/08/09 21:202,4-D ug/kg dry142 M7--1428151mod 4x203

 ---  (10-135) --ND 156% "            2,4-DB "142 M7--""     "220

 ---  (15-120) --ND 143% "            2,4,5-T "142 M7--""     "202

 ---  (20-105) --ND 117% "            2,4,5-TP (Silvex) "142 M7--""     "165

 ---  (15-105) --ND 105% "            Dalapon "142 --""     "149

 ---  " --ND 134% "            Dicamba "142 M7--""     "189

 ---  (25-105) --ND 132% "            Dichlorprop "142 M7--""     "187

 ---  (15-125) --ND 132% "            Dinoseb "142 M7--""     "187

 ---  (15-105) --ND 125% "            MCPA "14200 M7--14200"     "17800

 ---  (15-110) --ND 132% "            MCPP "14200 M7--""     "18800

Surrogate(s): 2,4-Dichlorophenylacetic acid 07/08/09 21:20"Limits:  20-125% Recovery:     122%   

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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Chlorinated Herbicides per EPA Method 8151A Modified  -  Laboratory Quality Control Results

Soil Preparation Method:    EPA 3510/600 SeriesQC Batch:   9070017 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   07/01/09 10:51Matrix Spike Dup   (9070017-MSD1) QC Source:   PSF0519-05RE1

 ---  (15-110) 0.783%ND 144% 07/08/09 21:592,4-D ug/kg dry142 M7(30)1428151mod 4x204

 ---  (10-135) 3.99%ND 150% "            2,4-DB "142 M7(40)""     "212

 ---  (15-120) 1.94%ND 140% "            2,4,5-T "142 M7"   ""     "198

 ---  (20-105) 5.96%ND 110% "            2,4,5-TP (Silvex) "142 M7"   ""     "156

 ---  (15-105) 1.50%ND 104% "            Dalapon "142 "   ""     "147

 ---  " 5.89%ND 126% "            Dicamba "142 M7"   ""     "178

 ---  (25-105) 7.71%ND 122% "            Dichlorprop "142 M7"   ""     "173

 ---  (15-125) 10.2%ND 120% "            Dinoseb "142 "   ""     "169

 ---  (15-105) 2.27%ND 128% "            MCPA "14200 M7"   14200"     "18200

 ---  (15-110) 3.71%ND 128% "            MCPP "14200 M7"   ""     "18100

Surrogate(s): 2,4-Dichlorophenylacetic acid 07/08/09 21:59"Limits:  20-125% Recovery:     120%   

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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Polynuclear Aromatic Compounds per EPA 8270M-SIM  -  Laboratory Quality Control Results

Soil Preparation Method:    EPA 3550QC Batch:   9060620 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/17/09 15:10Blank   (9060620-BLK1)

 ---  -- ---- -- 06/18/09 12:30Acenaphthene ug/kg wet13.4 ----EPA 8270m 1xND

 ---  -- ---- -- "            Acenaphthylene "13.4 ----"     "ND

 ---  -- ---- -- "            Anthracene "13.4 ----"     "ND

 ---  -- ---- -- "            Benzo (a) anthracene "13.4 ----"     "ND

 ---  -- ---- -- "            Benzo (a) pyrene "13.4 ----"     "ND

 ---  -- ---- -- "            Benzo (b) fluoranthene "13.4 ----"     "ND

 ---  -- ---- -- "            Benzo (ghi) perylene "13.4 ----"     "ND

 ---  -- ---- -- "            Benzo (k) fluoranthene "13.4 ----"     "ND

 ---  -- ---- -- "            Chrysene "13.4 ----"     "ND

 ---  -- ---- -- "            Dibenzo (a,h) anthracene "13.4 ----"     "ND

 ---  -- ---- -- "            Fluoranthene "13.4 ----"     "ND

 ---  -- ---- -- "            Fluorene "13.4 ----"     "ND

 ---  -- ---- -- "            Indeno (1,2,3-cd) pyrene "13.4 ----"     "ND

 ---  -- ---- -- "            Naphthalene "13.4 ----"     "ND

 ---  -- ---- -- "            Phenanthrene "13.4 ----"     "ND

 ---  -- ---- -- "            Pyrene "13.4 ----"     "ND

Surrogate(s): Fluorene-d10 06/18/09 12:30"Limits:  24-125% Recovery:     47.0%   

Pyrene-d10 "            "41-141%71.0%   

Benzo (a) pyrene-d12 "            "38-143%75.6%   

Extracted:   06/17/09 15:10LCS   (9060620-BS1)

 ---  (33-139) ---- 88.0% 06/18/09 11:58Acenaphthene ug/kg wet13.4 --166EPA 8270m 1x146

 ---  (45-149) ---- 87.7% "            Benzo (a) pyrene "13.4 --""     "146

 ---  (39-138) ---- 76.3% "            Pyrene "13.4 --""     "127

Surrogate(s): Fluorene-d10 06/18/09 11:58"Limits:  24-125% Recovery:     37.6%   

Pyrene-d10 "            "41-141%69.0%   

Benzo (a) pyrene-d12 "            "38-143%76.8%   

Extracted:   06/17/09 15:10Matrix Spike   (9060620-MS1) QC Source:   PSF0346-03

 ---  (33-139) --96.1 147% 06/18/09 13:32Acenaphthene ug/kg dry152 M7--189EPA 8270m 10x374

 ---  (45-149) --ND 82.3% "            Benzo (a) pyrene "152 --""     "156

 ---  (39-138) --74.2 107% "            Pyrene "152 --""     "277

Surrogate(s): Fluorene-d10 06/18/09 13:32"Limits:  24-125% Recovery:     85.9%   

Pyrene-d10 "            "41-141%77.5%   

Benzo (a) pyrene-d12 "            "38-143%85.1%   

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Portland

Polynuclear Aromatic Compounds per EPA 8270M-SIM  -  Laboratory Quality Control Results

Soil Preparation Method:    EPA 3550QC Batch:   9060620 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/17/09 15:10Matrix Spike Dup   (9060620-MSD1) QC Source:   PSF0346-03

 ---  (33-139) 34.5%96.1 89.0% 06/18/09 14:04Acenaphthene ug/kg dry152 (60)189EPA 8270m 10x264

 ---  (45-149) 6.50%ND 77.3% "            Benzo (a) pyrene "152 "   ""     "146

 ---  (39-138) 29.1%74.2 70.1% "            Pyrene "152 "   ""     "207

Surrogate(s): Fluorene-d10 06/18/09 14:04"Limits:  24-125% Recovery:     89.0%   

Pyrene-d10 "            "41-141%75.4%   

Benzo (a) pyrene-d12 "            "38-143%79.9%   

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager

 
w w w . t e s t a m e r i c a i n c . c o m  Page 16 of 19



PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Portland

Phthalates per EPA 8270-SIM  -  Laboratory Quality Control Results

Soil Preparation Method:    EPA 3550QC Batch:   9060620 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/17/09 15:10Blank   (9060620-BLK1)

 ---  -- ---- -- 06/24/09 22:11Dimethyl phthalate ug/kg wet26.8 ----EPA 8270m 1xND

 ---  -- ---- -- "            Diethyl phthalate "26.8 ----"     "ND

 ---  -- ---- -- "            Di-n-butyl phthalate "26.8 ----"     "ND

 ---  -- ---- -- "            Butyl benzyl phthalate "26.8 ----"     "ND

 ---  -- ---- -- "            Bis(2-ethylhexyl)phthalate "26.8 ----"     "ND

 ---  -- ---- -- "            Di-n-octyl phthalate "26.8 ----"     "ND

Surrogate(s): 2-Fluorobiphenyl 06/24/09 22:11"Limits:  10-150% Recovery:     50.6%   

p-Terphenyl-d14 "            "10-150%108%   

Extracted:   06/17/09 15:10LCS   (9060620-BS1)

 ---  (20-150) ---- 83.7% 06/24/09 22:47Dimethyl phthalate ug/kg wet26.7 --133EPA 8270m 1x111

 ---  " ---- 95.4% "            Diethyl phthalate "26.7 --""     "127

 ---  " ---- 108% "            Di-n-butyl phthalate "26.7 --""     "144

 ---  " ---- 122% "            Butyl benzyl phthalate "26.7 --""     "162

 ---  " ---- 110% "            Bis(2-ethylhexyl)phthalate "26.7 --""     "147

 ---  " ---- 96.4% "            Di-n-octyl phthalate "26.7 --""     "128

Surrogate(s): 2-Fluorobiphenyl 06/24/09 22:47"Limits:  10-150% Recovery:     23.8%   

p-Terphenyl-d14 "            "10-150%98.2%   

Extracted:   06/17/09 15:10Matrix Spike   (9060620-MS1) QC Source:   PSF0346-03

 ---  (10-150) --ND 95.6% 06/25/09 20:56Dimethyl phthalate ug/kg dry152 --152EPA 8270m 5x145

 ---  " --ND 81.7% "            Diethyl phthalate "152 --""     "124

 ---  " --ND 99.9% "            Di-n-butyl phthalate "152 --""     "151

 ---  " --ND 100% "            Butyl benzyl phthalate "152 --""     "152

 ---  " --ND 109% "            Bis(2-ethylhexyl)phthalate "152 --""     "165

 ---  " --ND 91.0% "            Di-n-octyl phthalate "152 --""     "138

Surrogate(s): 2-Fluorobiphenyl 06/25/09 20:56"Limits:  10-150% Recovery:     44.7%   

p-Terphenyl-d14 "            "10-150%89.3%   

Extracted:   06/17/09 15:10Matrix Spike Dup   (9060620-MSD1) QC Source:   PSF0346-03

 ---  (10-150) 15.9%ND 81.7% 06/25/09 21:32Dimethyl phthalate ug/kg dry152 (50)151EPA 8270m 5x123

 ---  " 14.2%ND 94.4% "            Diethyl phthalate "152 "   ""     "143

 ---  " 10.7%ND 111% "            Di-n-butyl phthalate "152 "   ""     "169

 ---  " 1.41%ND 102% "            Butyl benzyl phthalate "152 "   ""     "154

 ---  " 0.717%ND 108% "            Bis(2-ethylhexyl)phthalate "152 "   ""     "163

 ---  " 1.15%ND 92.3% "            Di-n-octyl phthalate "152 "   ""     "140

Surrogate(s): 2-Fluorobiphenyl 06/25/09 21:32"Limits:  10-150% Recovery:     36.7%   

p-Terphenyl-d14 "            "10-150%104%   

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

TestAmerica Connecticut

Organic Carbon, Total (TOC)  -  Laboratory Quality Control Results

Soil Preparation Method:    NAQC Batch:   28636 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/29/09 18:13LCS   (220-28636-5) QC Source:   

10.4 (28-172) ---- 107% 06/29/09 18:13Total Organic Carbon - Duplicates mg/Kg100 --35309060 1x3771

Extracted:   06/29/09 18:19Blank   (220-28636-6) QC Source:   

10.4 -- ---- -- 06/29/09 18:19Total Organic Carbon - Duplicates mg/Kg100 ----9060 1xND

Extracted:   06/29/09 19:35Matrix Spike   (93873S) QC Source:   PSF0519-03

10.4 (75-125) --38400 94% 06/29/09 19:35Total Organic Carbon - Duplicates mg/Kg100 --1100009060 1x142200

Extracted:   06/29/09 19:07Duplicate   (93873X) QC Source:   PSF0519-03

10.4 -- 3%38400 -- 06/29/09 19:07Total Organic Carbon - Duplicates mg/Kg100 (20)--9060 1x39630

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/17/09 12:07Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

Notes and Definitions 

Report Specific Notes:

H4 Sample was extracted past holding time, but analyzed within analysis holding time.-

M7 The MS and/or MSD were above the acceptance limits.  See Blank Spike (LCS).-

N1 See case narrative.-

RL1 Reporting limit raised due to sample matrix effects.-

RL3 Reporting limit raised due to high concentrations of non-target analytes.-

Z3 The sample required a dilution due to the nature of the sample matrix.  Because of this dilution, the surrogate spike concentration in the 

sample was reduced to a level where the recovery calculation does not provide useful information.

-

Laboratory Reporting Conventions:

Reporting 
Limits

Sample results reported on a Dry Weight Basis.  Results and Reporting Limits have been corrected for Percent Dry Weight.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).  Results with neither 'wet' nor 'dry' are reported 
on a Wet Weight Basis.

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

-

-

-

-

-

-

-

-

-

-

Electronic 
Signature

Electronic Signature added in accordance with TestAmerica's Electronic Reporting and Electronic Signatures Policy.  
Application of electronic signature indicates that the report has been reviewed and approved for release by the laboratory.  
Electronic signature is intended to be the legally binding equivalent of a traditionally handwritten signature.

-

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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Laboratory Data QA/QC Review 
Upland Source Control Investigation 
Outfall Basin 18 
To:  File 

From:  Julia Fowler, GSI 
Date:  July 29, 2009 

This memorandum presents a quality assurance/quality control (QA/QC) review of the 
laboratory data generated during source control sampling and analyses conducted by the City of 
Portland (City) in June 2009 in Outfall Basin 18.  An additional sample was collected from 
Outfall Basin 17; the QA/QC review for this sample will be submitted separately. 

The laboratory analysis of the Outfall Basin 18 inline grab solids sample (FO095671) and the 
associated field decontamination blank (FO095673) was conducted by the City’s Bureau of 
Environmental Services (BES) Water Pollution Control Laboratory (WPCL) and subcontracted 
laboratories.  The following laboratories conducted the analyses listed:  

• BES WPCL  

o Total Solids – SM 2540 G 

o Metals – EPA 6010/6020  

o Polychlorinated Biphenyl (PCB) Aroclors – EPA 8082  

• Test America (TA) 

o Total Organic Carbon (TOC) – EPA 9060 MOD 

o Polynuclear Aromatic Hydrocarbons (PAHs) – EPA 8270M-SIM 

o Phthalates – EPA 8270-SIM 

o PCBs – EPA 8082  

o Chlorinated Herbicides – EPA 8151A Modified 

• Analytical Resources, Inc. (ARI) 

o Grain Size Distribution – ASTM D421/422  



LABORATORY DATA QA/QC REVIEW 
UTFALL ASIN   O B 18 GRAB SAMPLES 

 
 

GSI WATER SOLUTIONS, INC.  PAGE  2 OF  3 

• Columbia Analytical Services (CAS) 

o Organochlorine Pesticides – EPA 8081 

o Semi-Volatile Organic Compounds – EPA 8270C 

The WPCL summary report comments that 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.   

The following QA/QC review of the analytical data is based upon the available documentation 
supplied from each subcontracted laboratory and on exceptions noted in the WPCL summary 
report.  The QA/QC review of the analytical data consisted of reviewing the following for each 
laboratory report, if available: 

• Chain-of-custody for completeness and continuous custody 

• Analysis conducted within holding times 

• Chemicals of interest detected in method blanks 

• Surrogate recoveries within laboratory control limits 

• Matrix spike and matrix spike duplicate results within laboratory control limits 

• Laboratory control sample and duplicate laboratory control sample recoveries within 
laboratory control limits 

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

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

Analysis Holding Times 
The sample was extracted and analyzed within the required method-specific holding times. 

Method Blanks 
Method blanks were processed during the subcontracted laboratory analyses of chlorinated 
herbicides, organochlorine pesticides, SVOCs, PCB Aroclors, PAHs, phthalates, and TOC.  Two 
herbicides (2,4-D and 2,4,5-T) were detected in the laboratory method blank, at concentrations 
less than the method reporting limit (MRL).  2,4-D was detected in sample FO095671 at a 
concentration less than 10 times the method blank detection.  2,4,5-T was detected at 
concentration less than the method blank concentration.  These data are reported as undetected at 
the method reporting limit.  No detections occurred in the method blanks for the other analyses. 
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Surrogate Recoveries 
Surrogate recoveries were completed during the subcontracted laboratory analysis of 
organochlorine pesticides, chlorinated herbicides, PCB Aroclors, PAHs, phthalates, and SVOCs.  
All surrogate recoveries were within laboratory control limits, with one exception.  The surrogate 
recovery control criteria were exceeded for analysis of chlorinated herbicides.  The TA 
laboratory report indicates that although the calibration verification recovery was above the 
method control limit for this analyte, the data are not impacted because the analyte was not 
detected in the samples. 

Matrix Spike/Matrix Spike Duplicates  
Matrix spike/matrix spike duplicate (MS/MSD) samples were processed during the 
subcontracted laboratory analyses of chlorinated herbicides, SVOCs, PAHs, and phthalates.  
Laboratory control criteria for MS/MSD samples were exceeded for several compounds during 
the chlorinated herbicide analyses.  One of these compounds (2,4,5-T ) was detected in the 
sample; the remaining herbicides were not detected.  With regard to the 2,4,5-T detection, the 
data are shown on the data tables as not detected because of laboratory method blank detection 
(see above).     

Laboratory Control / Duplicate Laboratory Control Samples 
Laboratory control/duplicate laboratory control samples (LCS/DLCS) were processed during the 
laboratory analysis of organochlorine pesticides, SVOCs, and PAHs.  An LCS sample was 
processed during the laboratory analysis of chlorinated herbicides, PCBs, phthlalates, and TOC.  
All laboratory control sample recoveries and/or relative percent differences (RPD) were within 
laboratory control limits, with the following exceptions: 

• Recovery of two phthalates (bis[2-ethylhexyl]phthalate and buylbenzyl phthalate) was 
above acceptance limits.  TA reports that because these analytes were not detected in the 
associated field samples the data are not impacted. 

• Recovery of benzoic acid in the LCS/DLCS for the SVOC analysis exceeded the 
advisory criterion, but CAS reports that this recovery information is for advisory 
purposes only and no further corrective action was required. 

• The upper control criterion for hexachlorocyclopentadiene was exceeded in the 
LCS/DLCS for the SVOC analysis.  The analyte was not detected in the associated field 
samples. 

Other 
The method detection limit (MDL) for pesticides analysis was elevated for certain analytes due 
to the presence of non-target background compounds in the samples.  The results are flagged “i” 
in the CAS report to indicate the matrix interference. 

CAS performed calibration verification for analysis of organochlorine pesticides in accordance 
with EPA Method 8081.  CAS reports that the primary evaluation criterion was exceeded for a 
few analytes in Continuing Calibration Verification during pesticides analysis of the field 
decontamination blank; in response, an alternative evaluation was performed as specified in EPA 
8081, and all evaluation criteria were met.   







































































































































PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

ORELAP#: OR100021

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 06/05/09 09:20. 

The following list is a summary of the Work Orders contained in this report, generated on 07/29/09 

14:55.

If you have any questions concerning this report, please feel free to contact me.

July 29, 2009

ProjectNumberProjectWork Order

36238Portland HarborPSF0201

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/29/09 14:55Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

 Partial Report

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

PSF0201-01 06/04/09 11:45 06/05/09 09:20SoilFO095671

PSF0201-02 06/04/09 12:52 06/05/09 09:20SoilFO095672

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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PORTLAND, OR 9405 S.W. NIMBUS AVENUE

BEAVERTON, OR 97008-7132

ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/29/09 14:55Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

 Partial Report

TestAmerica Portland

Chlorinated Herbicides per EPA Method 8151A Modified

 Analyte Method Result UnitsMRLMDL* Dil Batch AnalyzedPrepared Notes 

PSF0201-01RE1    (FO095671) Soil Sampled: 06/04/09 11:45

2,4-D 9060702 06/23/09 22:061x22.7 31.38151mod  ug/kg dry3.43 06/18/09 14:57 B, J

ND2,4-DB "   " ""31.3"       5.63 " C

2,4,5-T " ""8.55 31.3"          "4.64 " B, C, J

ND2,4,5-TP (Silvex) "   " ""31.3"       3.31 "

NDDalapon "   " ""31.3"       7.07 " C

NDDicamba "   " ""31.3"       3.64 " C

NDDichlorprop "   " ""31.3"       3.01 "

NDDinoseb "   " ""31.3"       5.31 " C

NDMCPA "   " ""3130"       251 "

NDMCPP "   " ""3130"       255 "

 Surrogate(s): "2,4-Dichlorophenylacetic acid C30 - 140 %106%    "

PSF0201-02RE1    (FO095672) Soil Sampled: 06/04/09 12:52

2,4-D 9060702 06/24/09 11:5910x1790 3038151mod  ug/kg dry33.1 06/18/09 14:57 B

ND2,4-DB 06/23/09 22:45   " "1x30.3"       5.43 " C

2,4,5-T " ""7.66 30.3"          "4.48 " B, C, J

ND2,4,5-TP (Silvex) "   " ""30.3"       3.19 "

NDDalapon "   " ""30.3"       6.82 " C

NDDicamba "   " ""30.3"       3.51 " C

NDDichlorprop "   " ""30.3"       2.90 "

NDDinoseb "   " ""30.3"       5.13 " C

NDMCPA "   " ""3030"       242 "

NDMCPP "   " ""3030"       247 "

 Surrogate(s): "2,4-Dichlorophenylacetic acid C30 - 140 %112%    "

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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ph: (503) 906.9200   fax: (503) 906.9210

Portland Harbor

Portland, OR  97203

Report Created:

Project Manager:

Project Number:

Project Name:

07/29/09 14:55Jennifer Shackelford

362386543 N. Burlington Ave.

City of Portland Water Pollution Laboratory

 Partial Report

TestAmerica Portland

Chlorinated Herbicides per EPA Method 8151A Modified  -  Laboratory Quality Control Results

Soil Preparation Method:    EPA 3510/600 SeriesQC Batch:   9060702 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/18/09 14:57Blank   (9060702-BLK1)

2.19 -- ---- -- 06/23/09 20:092,4-D ug/kg wet20.0 B, J----8151mod 1x14.7

3.59 -- ---- -- "            2,4-DB "20.0 C----"     "ND

2.96 -- ---- -- "            2,4,5-T "20.0 B, C, J----"     "13.1

2.11 -- ---- -- "            2,4,5-TP (Silvex) "20.0 ----"     "ND

4.51 -- ---- -- "            Dalapon "20.0 ----"     "ND

2.32 -- ---- -- "            Dicamba "20.0 ----"     "ND

1.92 -- ---- -- "            Dichlorprop "20.0 ----"     "ND

3.39 -- ---- -- "            Dinoseb "20.0 C----"     "ND

160 -- ---- -- "            MCPA "2000 ----"     "ND

163 -- ---- -- "            MCPP "2000 ----"     "ND

Surrogate(s): 2,4-Dichlorophenylacetic acid 06/23/09 20:09"Limits:  30-140% Recovery:     107%   

Extracted:   06/18/09 14:57LCS   (9060702-BS1)

2.19 (30-120) ---- 69.6% 06/23/09 20:482,4-D ug/kg wet20.0 B--80.08151mod 1x55.7

3.59 (30-130) ---- 65.2% "            2,4-DB "20.0 C8--""     "52.1

2.96 (25-125) ---- 60.0% "            2,4,5-T "20.0 B, C8--""     "48.0

2.11 (35-100) ---- 48.5% "            2,4,5-TP (Silvex) "20.0 --""     "38.8

4.51 (20-110) ---- 41.0% "            Dalapon "20.0 --""     "32.8

2.32 (30-115) ---- 56.4% "            Dicamba "20.0 --""     "45.1

1.92 (50-100) ---- 57.5% "            Dichlorprop "20.0 --""     "46.0

3.39 (10-130) ---- 52.0% "            Dinoseb "20.0 C8--""     "41.6

160 (30-105) ---- 57.4% "            MCPA "2000 --8000"     "4590

163 (15-115) ---- 68.7% "            MCPP "2000 --""     "5500

Surrogate(s): 2,4-Dichlorophenylacetic acid 06/23/09 20:48"Limits:  45-125% Recovery:     72.1%   

Extracted:   06/18/09 14:57Matrix Spike   (9060702-MS1) QC Source:   PSF0201-01RE1

3.43 (15-110) --22.7 86.6% 06/23/09 23:262,4-D ug/kg dry31.3 B--1258151mod 1x131

5.63 (10-135) --ND 84.5% "            2,4-DB "31.3 C8--""     "106

4.64 (15-120) --8.55 81.7% "            2,4,5-T "31.3 B, C8--""     "111

3.31 (20-105) --ND 67.7% "            2,4,5-TP (Silvex) "31.3 --""     "84.9

7.07 (15-105) --ND 87.1% "            Dalapon "31.3 C8--""     "109

3.64 " --ND 76.5% "            Dicamba "31.3 C8--""     "95.9

3.01 (25-105) --ND 82.4% "            Dichlorprop "31.3 --""     "103

5.31 (15-125) --ND 66.7% "            Dinoseb "31.3 C8--""     "83.7

251 (15-105) --ND 87.1% "            MCPA "3130 --12500"     "10900

255 (15-110) --ND 102% "            MCPP "3130 --""     "12800

Surrogate(s): 2,4-Dichlorophenylacetic acid C806/23/09 23:26"Limits:  20-125% Recovery:     103%   

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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TestAmerica Portland

Chlorinated Herbicides per EPA Method 8151A Modified  -  Laboratory Quality Control Results

Soil Preparation Method:    EPA 3510/600 SeriesQC Batch:   9060702 

 Analyte Method Result UnitsMRL MDL*
Amt
Spike

Result
Source

REC
(Limits)

RPD
(Limits) Analyzed Notes %Dil %

Extracted:   06/18/09 14:57Matrix Spike Dup   (9060702-MSD1) QC Source:   PSF0201-01RE1

3.43 (15-110) 86.8%22.7 23.2% 06/24/09 08:042,4-D ug/kg dry31.3 B, R(30)1258151mod 1x51.9

5.63 (10-135) 82.0%ND 35.3% "            2,4-DB "31.3 R, C8(40)""     "44.3

4.64 (15-120) 84.9%8.55 29.0% "            2,4,5-T "31.3 B, R, C8"   ""     "44.9

3.31 (20-105) 105%ND 21.2% "            2,4,5-TP (Silvex) "31.3 R, J"   ""     "26.5

7.07 (15-105) 47.6%ND 53.6% "            Dalapon "31.3 R, C8"   ""     "67.2

3.64 " 85.9%ND 30.5% "            Dicamba "31.3 R, C8"   ""     "38.3

3.01 (25-105) 75.1%ND 37.4% "            Dichlorprop "31.3 R"   ""     "46.9

5.31 (15-125) 81.5%ND 28.1% "            Dinoseb "31.3 R, C8"   ""     "35.2

251 (15-105) 74.8%ND 39.7% "            MCPA "3130 R"   12500"     "4980

255 (15-110) 69.6%ND 49.2% "            MCPP "3130 R"   ""     "6170

Surrogate(s): 2,4-Dichlorophenylacetic acid C806/24/09 08:04"Limits:  20-125% Recovery:     60.9%   

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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Notes and Definitions 

Report Specific Notes:

B Analyte was detected in the associated Method Blank.-

C Calibration Verification recovery was above the method control limit for this analyte.  Analyte not detected, data not impacted.-

C8 Calibration Verification recovery was above the method control limit for this analyte.  A high bias may be indicated.-

J Estimated value.  Analyte detected at a level less than the Reporting Limit (RL) and greater than or equal to the Method Detection Limit 

(MDL). The user of this data should be aware that this data is of limited reliability.

-

R The RPD exceeded the method control limit due to sample matrix effects.  The individual analyte QA/QC recoveries, however, were 

within acceptance limits.

-

Laboratory Reporting Conventions:

Reporting 
Limits

Sample results reported on a Dry Weight Basis.  Results and Reporting Limits have been corrected for Percent Dry Weight.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).  Results with neither 'wet' nor 'dry' are reported 
on a Wet Weight Basis.

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 (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and 

percent solids, where applicable.

-

-

-

-

-

-

-

-

-

-

Electronic 
Signature

Electronic Signature added in accordance with TestAmerica's Electronic Reporting and Electronic Signatures Policy.  
Application of electronic signature indicates that the report has been reviewed and approved for release by the laboratory.  
Electronic signature is intended to be the legally binding equivalent of a traditionally handwritten signature.

-

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

of custody document. This analytical report shall not be reproduced except in full, 

without the written approval of the laboratory.

Howard Holmes, Project Manager
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