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Table 1. Surface Sediment Data Set Use Matrix

Study Fines TOC Sulfides Ammonia Metals Dé%)sgéiirgn Airjoc(::IIBosrs Conzc;iers O;::ystgs Bioassays
E & E 2012 116 116 116 116 102 85 85 -- 92 55
Malcolm Pirnie 2007a 72 81 59 59 59 45 58 -- 59 15
Malcolm Pirnie 2007b 72 72 - - - 72 - 72 - --
Anchor 2005 - 4 4 -- 4 - -- -- -- -
Exponent 2008 12 15 15 -- 15 15 15 12 12 --
Notes:

Values indicate the number of surface sediment samples used for analysis.
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Table 2. Subsurface Sediment Data Set Use Matrix

Study Fines TOC Sulfides Ammonia Metals Dioxin/Furan PCBs Other SMS
Congeners Aroclors Analytes
E & E 2012 75 75 37 37 69 57 59 75
Malcolm Pirnie 2007a 20 20 -- - 7 7 7 --
Exponent 2008 5 5 4 -- 5 4 5 4

Notes:

Values indicate the number of subsurface sediment samples used for analysis.
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Table 3. Calculated Background Threshold Values and Port Angeles Harbor Exceedances

Number of Data Locations

90th Percentile

Port Angeles Sediment Investigation
Surface Sediment

Detected Exceedances'

Puget Port Puget Puget
Puget Sound Angeles Puget Sound |Port Angeles| Puget Sound
Sound- | Reference | Proximal | Sound- | Reference Proximal Sound- | Reference Port Angeles
Analyte wide Areas Area wide Areas Area wide Areas Proximal Area
Metals in mg/kg DW
Antimony 70 20 13 - - 0.31* 34% 34% 34%
Arsenic 70 20 15 11 9.7 7.0 8% 15% 42%
Cadmium 70 20 15 0.70 0.79 0.49 34% 29% 44%
Chromium 70 20 15 55 50 39 0% 0% 7%
Copper 70 20 15 40 41 30 16% 16% 41%
Lead 70 20 15 18 17 10 12% 13% 44%
Mercury 70 20 15 0.20 0.23 0.079 17% 13% 53%
Nickel 70 20 15 50 44 37 1% 2% 11%
Silver 70 20 15 0.20 0.25 0.13 2% 0% 29%
Zinc 70 20 15 92 85 70 14% 20% 36%
PCB Aroclors in ug/kg DW
Total PCB Aroclors® | 70 20 13 - - - 13% | 13% | 13%
Dioxin/Furan Congener TEQ in pg/g DW
Dioxin/Furan TEQ (ND=1/2DL) | 70 20 35 22 | 19 0.95 60% | 63% | 82%
LPAH in ug/kg DW
Naphthalene 70 20 15 4.6* 4.6* 22* 43% 43% 43%
Acenaphthene 70 20 15 4.6* 4.6* 21* 22% 22% 22%
Phenanthrene 70 20 15 7.9 5.1 21* 72% 72% 72%
Anthracene 70 20 15 4.5* - 19* 52% 52% 52%
2-Methylnaphthalene 70 20 15 4.6* 4.6* 21* 16% 16% 16%
Total LPAH 70 20 15 11 7.9 18 83% 83% 70%
HPAH in pg/kg DW
Fluoranthene 70 20 15 12 11 11 76% 79% 79%
Pyrene 70 20 15 12 11 8.6 73% 73% 75%
Benzo(a)anthracene 70 20 15 6.2 4.9 15* 67% 67% 67%
Chrysene 70 20 15 6.9 5.8 17~ 72% 72% 72%
Benzo(b)fluoranthene 70 20 15 16 13 10 64% 65% 66%
Benzo(k)fluoranthene 70 20 15 8.8 5.1 23* 64% 64% 64%
Benzo(a)pyrene 70 20 15 10 6.5 8.1* 62% 63% 63%
Indeno(1,2,3-cd)pyrene 70 20 15 4.8 5.5 8.6* 43% 43% 43%
Dibenz(a,h)anthracene 70 20 15 4.6* - 21* 22% 22% 22%
Benzo(g,h,i)perylene 70 20 15 5.0 5.7 17 44% 44% 44%
Total HPAH 70 20 15 75 60 49 71% 72% 73%
Phthalate Esters in ug/kg DW
bis(2-Ethylhexyl)phthalate | 70 20 15 46* 46* - 56% 56% 56%
Phenols in ug/kg DW
Phenol 70 20 15 480 800 260 0% 0% 3%
Pentachlorophenol 70 20 15 9.3* 9.3* - 0% 0% 0%

Notes:

1. For instances when the 90th percentile was not determined or below the detection limit, the percentage of detected values is reported.

2. Includes PCB Aroclors 1016, 1221, 1232,1242, 1248, 1254, and 1260.
- = No background concentration determined because there were no detections.
* = 90th percentile value is less than the maximum reported detection limit. The maximum detection limit is reported.
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Table 4. Component Loadings for each of the 17 Dioxin/Furan Congeners

Dioxin/Furan Congener Componentl Component2 Component3
2,3,7,8-TCDD 0.74 0.245 -0.235
1,2,3,7,8-PeCDD 0.944 0.195 -0.164
1,2,3,4,7,8-HXCDD 0.96 0.141 -0.069
1,2,3,6,7,8-HXCDD 0.872 0.176 -0.225
1,2,3,7,8,9-HxCDD 0.892 0.18 -0.256
1,2,3,4,6,7,8-HpCDD 0.722 0.162 -0.432
OCDD -0.823 -0.439 -0.249
2,3,7,8-TCDF 0.894 0.196 -0.02
1,2,3,7,8-PeCDF 0.951 0.183 0.012
2,3,4,7,8-PeCDF 0.945 0.211 -0.005
1,2,3,4,7,8-HXCDF 0.227 0.831 0.037
1,2,3,6,7,8-HXCDF 0.896 0.256 -0.035
1,2,3,7,8,9-HXCDF 0.747 0.242 -0.184
2,3,4,6,7,8-HXCDF 0.643 0.59 -0.046
1,2,3,4,6,7,8-HpCDF 0.316 0.75 0.13
1,2,3,4,7,8,9-HpCDF 0.037 0.794 -0.1
OCDF -0.18 0.081 0.939
Key:

[Maximum loading for each congener
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Table 5. Surface Sediment Metals that Exceed SMS Criteria and Associated Bioassay Results

Arsenic | Cadmium | Mercury Zinc Bioassay Result
Region | Location Study 1o oa| csL-67 | cSL-0so | csL-aso | __ Larval | Amphipod | Polychaete
Development Mortality Growth
(mg/Kg)
LAO1A E & E 2012 - 5.90 0.45 - na na na
LAO2A E & E 2012 - - 0.59 - Fail Pass Pass
LAO3A E & E 2012 - - 0.59 - na na na
Lagoon LAO1A-01 Exponent 2008 - 6.4 0.57 - na na na
LA02A-01 Exponent 2008 - 7.6 0.59 - na na na
LAO3A-01 Exponent 2008 - 5.7 0.59 - na na na
NPI-L1-01 Exponent 2008 - 6.0 0.61 411 na na na
IHO1A E & E 2012 - 7.4 3.50 1600 Pass Pass Pass
IHO2A E & E 2012 69.0 - 1.30 460 Fail Pass Pass
IE09A E & E 2012 - - 1.20 860 Fail Pass Pass
IE13A E & E 2012 - - 1.90 610 na na na
IE16A E & E 2012 - - 1.30 - na na na
NPI-PA1-01 Exponent 2008 - - 0.54 - na na na
,Jlg?s;r NPI-PA2-01 Exponent 2008 - - 0.43 - na na na
NPI-PA3-01 Exponent 2008 - 8.1 1.49 1660 na na na
NPI-PA4-01 Exponent 2008 - 6.9 2.65 1330 na na na
NPI-PAG-01 Exponent 2008 - - 1.26 - na na na
NPI-PA8-01 Exponent 2008 - - 0.67 - na na na
NPI-PA9-01 Exponent 2008 - - 1.10 - na na na
NPI-PA10-01 Exponent 2008 - - 0.66 - na na na
Rayonier RO5LP-06 Malcolm Pirnie 2007a - - 0.43 - Pass Pass Pass
Key: Key:
Exceeds SQS criteria Passed SMS criteria
Exceeds CSL criteria Failed SQS criteria
- = concentration below SMS criteria Failed CSL criteria
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Table 6. Surface Sediment Organic COPCs that Exceed SMS or LAET Criteria and Associated Bioassay Results

SMS Exceedances LAET Exceedances Bioassay Results
Bis(2- PCBs, PCBs, 2,4- PCBs,
TOC ethylh(exyl) Sum of Sum of Dimethyl 2:::':;:?" 4{;?:;2{' Phenol Sum of BSKLZT;?I Fluoranthene
Region Location Study phthalate Aroclors | Congeners | phenol Congeners e Amphipod Polychaete
SQS =47 SQS =12 SQS=12 |SQS=29| SQS=63 | SQS=670 | SQS =420 LAET =130 LAET =63 LAET = 1700 Development Mortality Growth
CSL=78 CSL =65 CSL =65 CSL=29 | CSL=63 | CSL=670 | CSL=1200 | 2LAET =1000 | 2LAET =900 | 2LAET = 2500
wt% mg/Kg OC ng/Kg ug/Kg

Lagoon LAO3A E & E 2012 9.2 - - - - - - - - 73 - na na na
MAO1A E & E 2012 1.1 49.6 - - - - - - - - - Fail Pass Pass

MAO3A E & E 2012 4.0 - - - - - - 610 - - - na na na

MAO4A E & E 2012 8.5 - - - - - - 740 - 670 - na na na

Inner WP-01-SS Malcolm Pirnie 2007b 4.7 - - - - - - - 372 - - na na na

Harbor WP-02-SS Malcolm Pirnie 2007b 10.0 - - - - - - - 219 - - na na na

WP-03-SS Malcolm Pirnie 2007b 3.7 - - - - - - - 173 - - na na na

WP-04-SS Malcolm Pirnie 2007b 5.6 - - - - - - - 148 - - na na na

WP-11-SS Malcolm Pirnie 2007b 6.8 - - - - - - - 2930 - - na na na

RO5IT-07 Malcolm Pirnie 2007a 24.6 - - - - - 1700 - - - - na na na
RO5LP-03 Malcolm Pirnie 2007a 4.0 67.2 - - - - - - - - - Pass Pass Pass
RO5LP-06 Malcolm Pirnie 2007a 18.5 - - - 54 200 1300 - - - - Pass Pass Pass

RO5LP-10 Malcolm Pirnie 2007a 10.0 - - - - - - 480 - - - Fail Fail Fail
RO5LP-13 Malcolm Pirnie 2007a 14.4 - - - - - 820 - - - - Fail Fail Pass
RO5LP-16 Malcolm Pirnie 2007a 16.5 - - - - - 840 - - - - Fail Pass Pass

RO5LP-18 Malcolm Pirnie 2007a 23.3 - - - - - - - - - 3100 Fail Pass Fail
RO5LP-20 Malcolm Pirnie 2007a 13.5 - - - - - 11000 - - - - Pass Pass Pass
RO5MD-02 Malcolm Pirnie 2007a 15.0 - - - - - 690 - - - - Pass Pass Pass
Rayonier RO5MD-04 Malcolm Pirnie 2007a 1.1 - 17.6 - - - - - - - - Pass Pass Pass
RO5MD-12 Malcolm Pirnie 2007a 1.9 - - - - - 1400 - - - - Pass Pass Pass

MD-14-SS Malcolm Pirnie 2007b 1.3 - - 16.9 - - - - - - - na na na

MD-18-SS Malcolm Pirnie 2007b 4.1 - - - - - - - 352 - - na na na

MD-23-SS Malcolm Pirnie 2007b 0.8 - - 19.7 - - - - - - - na na na

LP-03-SS Malcolm Pirnie 2007b 11.9 - - - - - - - 152 - - na na na

LP-04-SS Malcolm Pirnie 2007b 8.3 - - - - - - - 155 - - na na na

LP-08-SS Malcolm Pirnie 2007b 21.2 - - - - - - - 200 - - na na na
EDO4A E & E 2012 5.1 - - - - - 41000 - - - - Fail Fail Pass

MDO4A E & E 2012 2.2 - - - - - - 760 - - - na na na

Key: Key:

>3.5% TOC |

Exceeds SQS/LAET criteria

Exceeds CSL/2LAET criteria

— = concentration below SMS criteria
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Table 7. Subsurface Sediment COPCs that Exceed SMS or LAET Criteria

SMS Exceedances
ez, 2-Methyl- Dibenzo- Total 4-Methyl
Cadmium Mercury Zinc Sum of y Acenaphthene Fluorene | Naphthalene | Phenanthrene y
Depth TOC Arocl naphthalene furan LPAH phenol
Region Location Interval (cm) Study [OCIONS
SQS =5.1 SQS =0.41 SQS =410 SQS =12 SQS =38 SQS =16 SQS =15 SQS =23 SQS =99 SQS =100 SQS =370 | SQS =670
CSL=6.7 CSL =0.59 CSL =960 CSL =65 CSL =64 CSL =57 CSL =58 CSL=79 CSL =170 CSL =480 CSL=780 | CSL=670
wt% mg/Kg mg/Kg OC Hg/Kg
Lagoon NPI-L2-SC-01 94 -124 Exponent 2008 11.3 7.7 0.7 - - - - - - - - - -
IEO5B 30-61 E & E 2012 1.7 - 0.86 - - - - - - - - - -
IE09B 91-122 E & E 2012 78.5 - - - - - - - - - - - -
IHO2B 30-61 E & E 2012 23.1 12 8.9 1900 - - - - - - - - -
Inner Harbor
IHOG6B 30 -61 E & E 2012 4.9 - 0.53 - - - - - - - - - -
NPI-PA4-SC-01 30-74 Exponent 2008 28.7 - - 2010 - - - - - - - - -
MAO02C 12-24 E & E 2012 3.5 - 0.5 - - - - - - - - - -
Ferry Terminal FT04C 36 -48 E & E 2012 2.4 - - - - - - - - - - - -
EC03B 6-12 E & E 2012 2.3 - - - 13.5 - 47.8 24.8 40.0 - 117.0 - 690
ECO03C 12-24 E & E 2012 2.8 - - - 14.7 107.9 176.3 97.1 147.5 226.6 348.9 925 -
) EDO05B 30 -61 E & E 2012 3.7 - - - - - - - - - - - -
Rayonier
RO5LP-09 6-76 Malcolm Pirnie 2007a 34.4 - - - - - - - - - - - -
RO5LP-13 9-45 Malcolm Pirnie 2007a 22.7 - - - - - - - - - - - -
RO5LP-20 9-56 Malcolm Pirnie 2007a 23.9 - - - - - - - - - - - -
Key:
> 3.5% TOC
Exceeds SQS/LAET criteria
Exceeds CSL/2LAET criteria

— = concentration below SMS criteria
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Table 7. Subsurface Sediment COPCs that Exceed SMS or LAET Criteria

LAET Exceedances
ek, Butyl benzy! S
o0 Sum of phﬁhalatey ethylhexyl) | 4,4-DDD | 4,4-DDE
Region Location DI Study Aroclors phthalate
Interval (cm)
LAET =130 LAET =63 LAET = 1300 LAET = 16 LAET =9
2LAET =1000 | 2LAET =900 | 2LAET = 1900 2LAET =43 2LAET =15
Wt% Hg/Kg
Lagoon NPI-L2-SC-01 94 -124 Exponent 2008 1.3 - - - - -
IE05B 30 - 61 E & E 2012 11.7 - - - - -
IE09B 91-122 E & E 2012 78.5 - 91 - - -
IHO2B 30 - 61 E & E 2012 231 - - - - -
Inner Harbor
IHO6B 30 -61 E & E 2012 49 - - 2800 - -
NPI-PA4-SC-01 30-74 Exponent 2008 28.7 - - - - -
MAO02C 12-24 E & E 2012 3.5 - - - - -
Ferry Terminal FT04C 36 -48 E & E 2012 2.4 - - - 65 14
ECO03B 6-12 E & E 2012 2.3 - - - - -
ECO03C 12-24 E & E 2012 2.8 - - - - -
. EDO05B 30 - 61 E & E 2012 3.7 250 - - - -
Rayonier
RO5LP-09 6-76 Malcolm Pirnie 2007a 34.4 170 - - - -
RO5LP-13 9-45 Malcolm Pirnie 2007a 22.7 260 - - - -
RO5LP-20 9-56 Malcolm Pirnie 2007a 23.9 380 - - - -
Key:
>3.5% TOC
Exceeds SQS/LAET criteria
Exceeds CSL/2LAET criteria

— = concentration below SMS criteria
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Table 8. COPCs associated with Industries, Harbor-based Activities, and Land Use Types

Metals SVOCs PCBs Dioxin/furans Pesticides | Resin Acids | Guaiacols | Tributyltin
\Wood Product Facilities X X X X X X
Creosote-treated Marine Lumber X X
Marine/Shipping Services X X X X
Petroleum Storage Facilities X X
Commercial Fish/Shellfish Harvesting X X X
\Wastewater Treatment X X X
Residential X X X

Source: E & E 2008b
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Table 9. Harbor-wide Sub-Areas

Surface Sediment
Sou_rce Sub-Area Field ID Location Potential Sources/Reason of Interest SMS Metal SUSLAET Qrgmle _Ma?qmum MR Me_mmum &2 Lerel
Region = d a COPC Dioxin/Furan Wood Diesel Fuel Development
xceeqances Exceedances® TEQ (pg/g)* |Debris (%)?| (mg/kg)? | SMS Failures®
Ediz Hook Point EH Ea_stern an_d southeastern Coast Quard underground storage tank remediation, none none - 0 36 "
point of Ediz Hook fuel spills
Northern
Harbor The marine areas around
Fish Pen Area FP and at the commercial fish  [Fish pens, boat docks none none - 0 46 1/1
pens along Ediz Hook
Central Mid-western edge of Harbor
Harbor Barge Area BA where large barges are Frequent barge traffic and mooring none none - 10 50 11
temporary moored
Inner Ediz Hook Area E The rfemalnder of Ediz Dec_a_ymg _docks, creosot_e pilings, BP Bulk Fgel cadm|um_, none 105 95 120 617
Hook'’s southern shore Facility, Nippon Paper Mill, current log booming areas | mercury, zinc
Lagoon Area LA The lagoon west of the Former log booming area, proximity to Nippon cadm|um_, butyl benzyl 032 80 110 I
western edge of the Harbor. |processes mercury, zinc phthalate
wesen e vestm acgeorpon (IR TS S sed Spslectt B | e
Harbor Inner Harbor Area IH Angeles Harbor, north of - = » W0od Chips e cadmium, PCB congeners 119 90 320 4/5
Terminal 7 ship building facility, historic log booming areas, mercury. zinc
former CSO outfalls 24
Large marina directly east of PCB congeners,
Port Angeles Marina MA 9 Y Boat marina, boat yard, current log booming areas none butyl benzyl 40.9 90 54 4/4
the Inner Harbor Area
phthalate, phenol
Boat Launch & Area to the west and Terminals 1 & 3 for large vessels & shipping activity,
Standard Oil Area BL northeast of Terminal 3 bulk fuel facility Tumwater Creek outfall none none 120 30 83 415
K-Ply/Valley Creek KP Area betvs{een Terminal 1 K-Ply Mill, Vglley Creek outfall, h|s_tor|c log booming none none 15.4 50 52 45
and Terminal 4 areas, decaying metal dock, Terminal 4 boat dock
Southern
Harbor . . Area east of Terminal 4 and . . . . .
Landing P.ler (Ferry ET area around Terminal 2 (the Ferry Tern_unal, Landing Pier, vessel docking, City none none 15.1 10 62 4
Terminal) . Walking Pier, Peabody Creek outfall, current CSOs
Ferry terminal)
Red Lion Inn RL Nearshorg areas in front of This is a highly used public beach area none none 14.9 0 15 0/2
the Red Lion Inn
City of Port Angeles . o
Wastewater ww At the location of the City's Wastewater treatment effluent outfall none none 1.4 0 10 0/1
WWTP deepwater outfall
Treatment Plant
. [Chosen in order to initially delineate where harbor
Outer Outer Harbor OH Southeast of the end of Ediz sediments become more like background sediments none none 1.3 0 32 0/1
Harbor Hook (north of outfalls) X .
in the Strait
Eastern Subtidal/intertidal nearshore
Intertidal/Subtidal El between Ennis Creek and Mouths of Lees and Morse creeks none none 0.5 0 -- 0/2
Shore Morse Creek
Notes:

1. Includes results from studies listed in Table 1.

2. Includes results from E & E 2012.
-- Not Analyzed
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Table 10. Rayonier Mill Sub-Areas

Surface Sediment
. . Potential Sources/ . Maximum Maximum [ Maximum #2 Larval
Sub-Area Field ID Location
Reason of Interest ESMSdMetaI 2 SMS/L;‘ET C()jrgamCICOPC Dioxin/Furan Wood Diesel Fuel | Development
xceedances xceedances TEQ (pg/g)* | Debris (%)?| (mg/kg)? |SMS Failures®
PCB Aroclors, PCB congeners,
bis(2-ethylhexyl) phthalate,
L 2,4-dimethylphenol,
Log Pond LP  |Rayonier’s Log Pond Former log storage pond mercury fluoranthene, 59.4 50 4/12
2-methylphenol,
4-methylphenol, phenol
Mill Dock MD West a.nd, nor'thwest of Former dock for Mill operations none PCB Aroclors, PCB congeners, 10.7 40 200 2/5
Rayonier's Mill Dock Area 4-methylphenol, phenol
East of Mill Dock ED East apd’Notheast of Directly east and adjacent to Mill none PCB Aroclors, PCB congeners, 215 70 110 14
Rayonier’s Mill Dock Dock 4-methylphenol
Former nearshore outfall Former effluent outfalls for
Nearshore Outfalls CO |[locations along Rayonier's . ) none none 6.4 5 80 1/3
; Rayonier operations
shoreline
Along and at the end of the Former deepwater outfall for
Deep Outfall DO |Rayonier Mill Effluent Outfall . p ) none none 1.9 0 -- 0/3
0 Rayonier operations
pipeline
Outfall of Ennis Creek, receives
Ennis Creek EC |At the mouth of Ennis Creek |Rayonier stormwater runoff, site of none none 4.0 10 55 0/3
oil leak
East of Ennis Creek EE Intertld'al areas directly east Adjacgnt to Enn|'s Creek and none none 3.0 0 30 B
of Ennis Creek Rayonier operations

Notes:

1. Includes results from studies listed in Table 1.
2. Includes results from E & E 2012.

-- Not Analyzed
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Table 11. Potential Primary COPC Sources to Inner Harbor and Rayonier Mill Regions

Potential Facilit Nearby Sub-Areas* Began Ceased Principle Discharge To Harbor Facility Activities Possible COPCs
Source Region y y Discharge® | Discharge? : ¢ Y
Nippon Paper Inner Ediz, Lagoon, Inner Process Wastewater (until 1960s), Pulp and Paper Production, metals, SVOCs, PCBs,
o 1921 N/A : . . ] o
Induistries Harbor Stormwater, Air Emisson Bleaching, Hog Fuel Burning dioxins/furans
Merrill & Ring Timber, Lagoon, Inner Harbor 1958 N/A Non-contact copllng yvgter, Lumber and Plywood Mill, Former metalg, SVOCS, PCBs,
Inc. Stormwater, Air Emission Shipyard dioxins/furans
Port Apgeles Inner Harbor 2003 N/A Stormwater Log Yard, quq Chip Export metals, PCBs, SVOCs
Terminal 5 Facility
Western Harbor —
Port Apgeles Inner Harbor 2002 N/A Stormwater Lay Berth. Facility, Formgr Wood metals, PCBs, SVOCs
Terminal 7 Chip Export Facility
Fibreboard Inner Harbor 1917 1970 Process Wa;tewqter, Stormwater, | Lumber and Plywopd Mill, Hog metalg, SVOCS, PCBs,
Paper Products Air Emission Fuel Burning dioxins/furans
Boat Haven Marina Port Angeles Marina -- N/A Stormwater Vessel Berthing and Maintenance| metals, PCBs, SVOCs
and Boat Yard
. . . Log Pond, Mill Dock, East Process Wastewater, Stormwater, Pulp and Paper Production, metals, SVOCs, PCBs,
Rayonier Mill Rayonier, Inc. of Mill Dock 1930 1997 Air Emission Bleaching, Hog Fuel Burning dioxins/furans
Notes:

1. Sub-Areas identified in E & E 2012.
2. From E & E 2008a.
N/A = not applicable
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