
 
  

801 NW 42nd St, Suite 204, Seattle, WA, 98107  T 503.924.4704  F 503.943.6357  www.apexcos.com 

May 12, 2022 
 
Robert W. Warren, Section Manager 
Washington Department of Ecology, Northwest Region 
PO Box 330316  
Shoreline, WA 98133-9716 
 
Re: Buse Timber & Sales Cleanup Discussion 
 
Dear Mr. Warren, 
 
Thank you for taking the time last Monday, May 2, 2022, to discuss the Buse Timber & Sales property located at 3812 
28th Place NE, Everett, Washington (Buse Timber).  As we discussed, the property has been the subject of regulatory 
oversight for more than 30 years, starting as early as 1990, and is listed with the Washington Department of Ecology 
(Ecology) as Facility Site ID 2786 and Cleanup Site ID 4340.  In connection with their recent purchase of the property, 
the current owner conducted Phase I and Phase II environmental site assessments and is committed to performing 
additional remedial action at the property to meet current Model Toxics Control Act (MTCA) cleanup levels.   
 
The purpose of this letter is to provide follow up materials and to answer questions raised during our call.  The slides 
from the meeting are attached for your convenience, as are additional materials identified below.  Questions raised by 
Ecology are in italics below, followed by our response.  
 
When did mill operation begin and were there other former land uses? 

The mill began operations in 1942 and modifications to the property are identified in Section 6.2 from the Phase I 
Environmental Site Assessment prepared by Apex (Phase I ESA), provided with this letter.  Prior uses identified as 
part of the Phase I ESA included a golf course (circa 1900)1 and dairy farm. 
 
How was the log pond used and was any sampling completed from the log pond fill? 

The former log pond at the south end of the facility operated beginning in the 1950s until approximately the  
mid-1960s based on aerial photograph review.  Logs were floated in along the west drainage to the log pond, where 
they were held until removed for milling.  Soil and groundwater samples were collected from the area of the log pond 
during the 2021 Phase II ESA completed by Apex.  Soil and groundwater samples were collected from borings SB-2, 
SB-3, SB-8, and SB-9 from this area.  Soil samples were analyzed for: 

• Diesel-range total petroleum hydrocarbons (TPH-Dx):  two intervals from SB-2 and SB-3; 

• Volatile organic compounds (VOCs):  SB-2 (0-5), SB-9 (0-5), and SB-9 (5-10); and 

• Chlorinated phenols and dioxins:  SB-2 (0-5) and SB-3 (5-10). 
 
Groundwater samples were analyzed for: 

• TPH-Dx (SB-2W and SB-3W); and 

 
1 The golf course is identified as a prior use in the Phase I Environmental Site Assessment dated June 20, 2018 prepared by 
Terracon, included in Appendix D to the Apex Phase I ESA.  
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• Chlorinated phenols (SB-2W and SB-3W). 
 
TPH-Dx was sporadically detected in soil and groundwater samples.  No detected concentrations exceeded MTCA 
Method A cleanup levels.  Silica gel cleanup was used based on the presence of polar/biogenic hydrocarbons. 
 
Concentrations of two petroleum VOCs (isopropyltoluene, toluene) were detected in soil at concentrations near method 
reporting limits (MRLs) and well below MTCA Method A cleanup levels (when available).  
 
Chlorinated phenols were not detected in soil or groundwater samples.  Dioxin Toxicity Equivalence Factors (TEQ) in 
soil samples were below MTCA Method A cleanup levels. 
 
When was the site paved? 

The current mill was constructed in 1960 at approximately the same time as Interstate 5 construction.  The site was 
paved at this time.   
 
What is the period of operation of the dry kilns? 

The dry kilns were constructed in the early 1970s and taken out of service in approximately 2010.  Kilns were reportedly 
only occasionally used for special orders of untreated lumber.  
 
What is the period of operation of the PCP dip tank? Where was the PCP product stored? Where was finished 
product stored? 

Historically, pentachlorophenol (PCP) treatment was conducted on an occasional basis but was not part of Buse 
Timber’s core business practice.  PCP treatment was primarily for clear lumber that would be used for molding (as 
opposed to utility poles and cross-arms).  Pressure treating was not reported.   
 
Aerial photographs (attached) first show the dip tank on the property in 1968.  The 1994 EPA Site Screening Inspection 
(SSI; attached) notes that the dip tank began operations in 1946, but that date could not be corroborated through due 
diligence.  PCP dip tank operations ceased based on an EPA complaint in 1986.  Information on the storage location 
for the PCP is not available.  PCP-treated wood was not stored in a dedicated location; rather, it was placed with other 
dimensional lumber. 
 
What is the type of preservative used in the current dip tank?   

The current dip tank uses a water-soluble fungicide for sapstain control of milled lumber.  Sapstain control prevents 
blue to grey mold stains that form on freshly milled lumber.  Record information indicates formulations of PQ-8  
(copper-8-quinolinolate treatment), Britewood S or Britewood Q (ortho-phenylphenol treatment) have historically been 
used.  Britewood XL (ammonium chloride treatment; safety data sheet attached) is currently used.  Treated lumber is 
dried on racks within containment, under cover, and is not exposed to precipitation until it is dry. 
 
Is information available regarding prior investigations of water quality and/or sediments in Union Slough? 

Sediment sampling related to Buse Timber within Union Slough was completed in 1994 as part of EPA’s SSI and in 
1998 as part of a Phase II ESA completed by others (Exponent, 1998).  Additionally, a publicly available sediment 
characterization completed for Snohomish County provides sediment data immediately downstream of the Buse 
Timber property.  The Phase II ESA by Exponent and the sediment characterization document are attached. 
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The SSI includes sediment samples from Union Slough (SDUS4) collected from the area near the tide gate outfall.  A 
second sample was collected from a background location (SDUSBK5) at the point where Union Slough joins the 
Snohomish River at its most upstream point.  Samples were analyzed for metals, polychlorinated biphenyls (PCBs), 
semi-volatile organic compounds (SVOCs) and chlorinated phenols, including pentachlorophenol.  Metals were 
detected in SDUS4 and SDUSBK5 at concentrations expected for sediments in the Snohomish River estuary.  PCBs, 
SVOCs, and chlorinated phenols were not detected in SDUS4 or SDUSBK5. 

The 1998 Draft Phase II ESA (Exponent, 1998) describes two sediment samples (USG-1 and USG-2) collected outside 
the tide gate in Union Slough.  The samples were analyzed for gasoline and diesel-oil range hydrocarbons, volatile 
organic compounds (VOCs), and chlorinated phenols, including pentachlorophenol.  The report summarizes that oil 
range TPH concentrations in USG-1 and USG-2 ranged from 220 to 245 mg/kg, and that chlorinated phenols were not 
detected.  The report is incomplete and only data for USG-1 are available in the report tables.  Only lube oil range TPH 
is reported as detected.   

The 2019 Snohomish River preliminary sediment characterization included samples SG-01 and SG-02, collected from 
center channel approximately 700 and 4,200 feet, respectively, downstream of the intersection of I-5 and Union Slough. 
Samples were analyzed for metals, SVOCs, including pentachlorophenol, polycyclic aromatic hydrocarbons (PAHs), 
pesticides, and PCBs.  Metals were detected in SG-01 and SG-02 at concentrations expected for sediments in the 
Snohomish River estuary.  SVOCs, including pentachlorophenol, PAHs, and PCBs were not detected in SDUS4 or 
SDUSBK5 (some J-flag concentrations of SVOCs and PAHs were detected). 

Thank you again for discussing the Buse Timber property.  If you have additional questions, please contact me at 
john.foxwell@apexcos.com or (503) 312-0676. 

Sincerely, 

John Foxwell, LHg 
Principal 

cc:  Louise Bardy, Washington Department of Ecology 
Sonia Fernandez, Washington Department of Ecology 
Chris Kelley, Washington Department of Ecology 
Kathryn Wyatt, Washington State Office of the Attorney General 
Anna Wildeman, Troutman Pepper 
Barry G. Ziker, Joyce Ziker Partners, PLLC 

ATTACHMENTS 

Figure 1 Site Location Map 
Figure 2 Site Vicinity Map 
Figure 3 Proposed Project Summary 
Figure 4 Dioxins/Furans in Soil 
Figure 5 Dioxins/Furans in Sediment 
Figure 6 Ditch Cleanup Area 

mailto:john.foxwell@apexcos.com
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Attachment A Section 6.0, Apex 2021 Phase I ESA 
Attachment B Screening Site Inspection Report 
Attachment C BritewoodTM XL Sapstain Control Safety Data Sheet 
Attachment D Historical Aerial Photographs 
Attachment E 1998 Draft Phase II ESA by Exponent 
Attachment F Preliminary Sediment Characterization Memorandum 
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Attachment A 
Section 6.0, Apex 2021 Phase I ESA   



6.0 HISTORICAL RECORDS REVIEW

Apex obtained historical sources from ERIS including aerial photographs (Appendix G), topographic maps
(Appendix H), Sanborn® Fire Insurance maps (Appendix I), and city directories (Appendix J) for the Site
and vicinity. Copies of these historical sources are provided in above-identified appendices.

6.1 Historical Records Review

Historical Records Review

Historical Resource Years Reviewed

Aerial Photographs 1941, 1952, 1956, 1975, 1981, 1990, 2005, 2009, 2011, 2013, 2015,
2017, and 2019

Topographic Maps 1941, 1943, 1956, 1968, 1973, and 2017

Sanborn® Fire Insurance
Maps

No coverage for the Site and adjacent properties.

City Directories 1980, 1990, 1995, 2000-2001, 2006, 2012, 2016, and 2020

6.2 Historical Use Summary

Historical Use Summary

Dates Site Surrounding Properties

1940s The Site is agricultural land with two
structures at the western portion of the Site
near the western entrance road (28th Pl
NE) in the 1941 aerial image and 1941/
1943 topo map.

A drainage ditch is depicted running
northwest to southeast through the central
portion of the Site.

The surrounding properties are primarily
agricultural fields with Union Slough
depicted north and west adjacent to the
Site.

Several structures are depicted to the west
adjacent properties across Union Slough in
the 1941 aerial image and 1941/1943 topo
map.

SPE and IOS JV Holdings, LLC
3812 28th Place Northeast, Everett, Washington

ALTERRA-064A
September 15, 2021

31



Dates Site Surrounding Properties

1950s Lumber activities are visible on the western
portion of the site with several large
structures and a log pond at the
southwestern portion of the Site. The
remaining portions are agricultural fields in
the 1952 aerial image.

The log pond is expanded to the eastin the
1956 aerial image and 1956 topo map.

No significant changes. More structures are
developed west of the site. Several
commercial structures are developed to the
south of the site in the 1952 and
1956 aerial image.

1960s The log pond and one large structure are
gone and the general configuration of the
current facility has been developed with
office/industrial buildings to the central of
the Site and a pond south of the sawmill
building in the 1968 aerial image and topo
map.

No significant changes. Interstate 5 is
developed to the east in the 1968 aerial
image.

1970s No significant changes.
No significant changes to the north, south
or east.

Commercial development to current
configuration is visible at the northwest
property. The southwest property is cleared
for future development in the 1973 topo
map and 1975 aerial image.

1980s The pond area south of the sawmill building
has been redeveloped with a small pond
and storage area.

3812 28th Place Northeast: Buse Timber
and Sales (1980)

3815 28th Place Northeast: Barbara Buse
(1980)

No significant changes to the north, west or
east.

The south property is under development
for boat storage lot in the 1981 aerial
image.

3811 28th Place Northeast: Jon Buse and
Forest Land Service (1980)
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Dates Site Surrounding Properties

1990s The former dip tank has been removed
and current dip tank building has been
developed south of the main office
building in the 1990 aerial image.

3812 28th Place Northeast: Buse Timber
and Sales (1990 and 1995)

No significant changes.

3807 28th Place Northeast: Ron Luellen
(1990 and 1995)

1871 Ross Avenue: Custom Canvas,
Dagmars Marina and Hawleys Boats
&Motor (1990); Dagmars Marine, Hawleys
Boats &Motor and Signal Trailer (1995)

2005 Ross Avenue: Carles Helmick (1990);
Ron Kondrasuk (1995)

2000s The small pond south of the sawmill
building is gone and replaced with several
buildings to current configuration in the
2005 and 2009 aerial image.

3812 28th Place Northeast: Buse Timber
and Sales (2000-2001), Buse Timber and
Sales Inc. and West Coast Lumber
Inspection Bureau (2006)

No significant changes except for the
southwest properties have been developed
with commercial/industrial business to
current configuration in the 2005 and 2009
aerial image.

1871 Ross Avenue: Boat Country,
Dagmars Marina, and Signal Trailer
(2000-2001); Boat Country and Dagmars
Marina (2006)

2010s Two residential structures at the
northwestern portion of the Site have been
demolished in the 2011 aerial image. No
significant changes in the 2013, 2015, 2017
and 2019 aerial images.

3812 28th Place Northeast: Buse Timber
and Sales Inc. (2012 and 2016)

No significant changes.

1871 Ross Avenue: Boat Country,
Dagmars Marina, Signal Trailer, and North
West Products Unlimited (2012); Boat
Country, Dagmars Marina, Signal Trailer,
and K E Enterprise Inc. (2016)

2111 Ross Avenue: Granite Construction
Company and Wilder Construction
(2012); Granite Construction Company
(2016)
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Dates Site Surrounding Properties

2020s No significant changes.

3812 28th Place Northeast: Buse Timber
and Sales Inc. (2020)

No significant changes.

1870 Ross Avenue: Boat Country (2020)

1871 Ross Avenue: Boat Country,
Dagmars Marina, and Signal Trailer (2020)

2111 Ross Avenue: Granite Construction
Company (2020)

In summary, the Site was originally used for agricultural uses prior to the early 1940s. The lumber
mill originally operated on the western portion of the site until the late 1960s. By 1968 the mill was
developed to it's current configuration. The Two residential structures were demolished in 2011. No
significant changes to the Site were noted since 2011. Surrounding properties have been developed as
agriculture fields beginning in at least 1941. Major commercial or industrial development occurred between
the 1970s to 2000s at the northwest and south surrounding properties.

Agricultural activities can result in environmental impacts as a result of the application of pesticides and
herbicides and sometimes involve storage of significant quantities of hazardous materials on-site as well
as the maintenance, repair, and operation of farm equipment. No direct evidence of these activities was
identified at the Site and there is no indication that the agricultural support structures were used for the
chemical storage or mixing areas; however, it would be unusual if pesticides and herbicides have not
been applied at the Site based on the historic agricultural use. Such applications are permissible under
applicable regulations, but can result in a build-up of contaminants over time. Development of the Site
likely resulted in redistribution of remaining near-surface soils, minimizing the potential for hot spots of
contamination to remain. In the absence of evidence of a significant release of agricultural chemicals, Apex
does not consider the historical agricultural use of the Site a REC.

Per ASTM E1527-13, review of standard historical sources at less than approximately five-year intervals
are not required by this practice. If the specific use of the property appears unchanged over a period longer
than five-years, then it is not required to research the use during that period. Data gaps of greater than five
years were identified as: pre-1941, 1943-1952, 1956-1968, and 1981-1990. None of these data gaps are
considered significant.
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Screening Site Inspection Report 
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BRITEWOOD™ XL, Sapstain Control 
Safety Data Sheet
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Section 1 – Product and Company Information 

Product Identifiers 
Name  
Brand  
Product Use  
Supplier 
Name   
Address  
Telephone 
Emergency Phone 

BRITEWOOD™ XL, Sapstain Control, EPA Registration #57227-3 
Contechem 
Formulated for Industrial Use Only  

U-C Coatings, LLC 
P.O. Box 1066, Buffalo, NY 14215 www.uccoatings.com 
(716) 833-9366
(888) 363-2628

Section 2 – Hazard Identification 

Classification of the substance or mixture 
Physical Hazards Flammable liquids (Category 4), Combustible liquid.  
Health Hazards  Acute toxicity, Oral (Category 3), Toxic if swallowed. 

Skin Corrosion / Irritation (Category 2), Causes skin irritation. 
Eye Damage / Irritation (Category 2A), Causes serious eye irritation. 

Environmental Hazards Acute aquatic toxicity (Category 2), Toxic to aquatic life. 
Chronic aquatic toxicity (Category 3), Harmful to aquatic life with long lasting effects. 

GHS label elements and precautionary statements 
Pictograms  Corrosive - Exclamation Mark - Environment 
Signal word WARNING 

Prevention Keep away from heat, sparks, open flames and hot surfaces. No smoking. Wear protective 
gloves/protective clothing/eye protection/face protection.  Wash hands or other contact areas 
thoroughly after handling. Do not eat, drink or smoke when using this product. Avoid release to 
the environment. 
IF SWALLOWED: Immediately call a POISON CENTER/doctor/ Seek immediate medical attention 
if you feel unwell. Rinse mouth. Specific treatment is shown in Section 4: First Aid Measures. 
Rinse mouth. 
IF ON SKIN: Wash with plenty of water. If skin irritation persists: Get medical advice/ attention. 
Take off contaminated clothing and wash it before reuse. 
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present 
and easy to do. Continue rinsing. If eye irritation persists: Get medical advice/ attention. 
In case of fire: Use dry chemical, foam or water fog to extinguish.  Do not use direct water 
stream. 
Collect spillage. 

Storage Store locked up. Store in a well-ventilated place. 
Disposal Dispose of container or contents in accordance with all regulations. 
Hazards not otherwise classified (HNOC) or not covered by GHS. 

HMIS Rating: Health hazard: 3 Chronic Health Hazard: Flammability: 1 Physical Hazard 0 
NFPA Rating: Health hazard: 3 Fire Hazard: 2 Reactivity Hazard: 0 

Supplemental information. 
Alphanumeric H-Statements and P-Statements in Section 16. 

Section 3 – Composition/Information on Ingredients 

Component CAS Number Wt. % 
Didecyl dimethyl ammonium chloride 7173-51-5 46.25 
Propiconazole  60207-90-1 4.94 
Ethyl alcohol 64-17-5 3-5

Section 4 – First Aid Measures 

Description of first aid measures 
General advice: Move out of dangerous area. Consult a physician. Show this safety data sheet to the doctor and first 
responders. Added information for exposure: 
In case of eye contact: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. 
Continue rinsing. If eye irritation persists: Get medical advice/ attention. 
In case of skin contact: Wash with plenty of water. Take off all contaminated clothing.  Wash contaminated clothing 
before reuse. Seek immediate medical attention if you feel unwell. 
If inhaled: Remove person to fresh air and keep comfortable for breathing. Contact a POISON CENTER/doctor/see 
immediate medical attention. 
If swallowed: Immediately call a POISON CENTER/doctor/ Seek immediate medical attention. Specific treatment is shown. 
Rinse mouth.  

http://www.contechem.com/
www.uccoatings.com
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Most important symptoms and effects, both acute and delayed: See Sections 2 and 11. 
Indication of any immediate medical attention and special treatment needed:  No data available. 
Section 5 – Firefighting Measures 

Extinguishing Media 
Suitable Extinguishing Media: Use dry chemical, foam or water fog to extinguish.   
Unsuitable Extinguishing Media: Do not use direct water stream.  
Special hazards arising from the substance or mixture:  Use water spray to cool fire exposed container surfaces 
and to protect personnel. Thermal decomposition can produce carbon monoxide (highly toxic) and carbon dioxide (an 
asphyxiant at sufficient concentrations).  
Advice for firefighters: Wear appropriate protective equipment and self-contained breathing apparatus (SCBA) with a 
full face-piece operated in positive pressure mode. (MSHA/NIOSH approved or equivalent).  
Further information: If employees are expected to fight fires, training and equipment information can be found in 
OSHA Fire Brigades Standard (29 CFR 1910.156). 

Section 6 – Accidental Release Measures 

Personal precautions, protective equipment and emergency procedures: Avoid breathing dust, 
fume/gas/mist/spray. 
Environmental precautions: Avoid release to the environment. 
Methods and materials for containment and cleaning up: Contain spilled material if possible. Cover large spills for 
removal with earth moving equipment. Vacuum small spills. Use suitable and properly labeled containers. Dispose of 
contents/container to an approved waste disposal plant. 
Reference to other sections-resources: For additional information, refer to Section 8: Exposure Controls and 
Personal Protection, Section 7: Handling, Section 12: Ecological Information, Section 13: Disposal Considerations and 
OSHA Hazardous Waste Operations and Emergency Response Standard (29 CFR 1910.120). 

Section 7 – Handling and Storage 

Precautions for safe handling 
Do not handle until all safety precautions have been read and understood. Wear protective gloves/protective clothing/eye 
protection/face protection. Avoid contact with skin and eyes. Do not breathe dust/gas/fume/mist/vapors/spray. Use only 
outdoors or in a well-ventilated area. Wash thoroughly after handling. Do not eat, drink or smoke when using this 
product. If exposed or concerned: CALL A POISON CENTER. 
Conditions for safe storage, including any incompatibilities 
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed 
and kept upright to prevent leakage. Store in a well-ventilated place.   
Specific end use: See Section 1. 

Section 8 – Exposure Control and Personal Protection 

Control parameters 
Guidelines may not apply to every situation. Industrial hygiene evaluations should be completed at each work place. 
Exposure limits are for air levels only. When skin contact also occurs, workers may be overexposed, even though air 
levels are less than the limits when provided. 
Component Workplace Exposure Limits 
Didecyl dimethyl ammonium chloride (7173-51-5 ) and Propiconazole (60207-90-1) have no established occupational 
exposure limits. This does not mean that these substances are not harmful. Safe work practices should always be 
followed. 
Ethanol (64-17-5): OSHA: The legal airborne permissible exposure limit (PEL) is 1,000 ppm averaged over an 8-hour work 
shift. NIOSH: The recommended airborne exposure limit (REL) is 1,000 ppm averaged over a 10-hour work shift. ACGIH: 
The threshold limit value (TLV) is 1,000 ppm as a STEL (short-term exposure limit). 
Exposure controls 
Appropriate engineering controls: Where possible, enclose operations and use local exhaust ventilation at the site of 
chemical release. Maintain airborne levels below exposure limit requirements or guidelines. If local exhaust ventilation or 
enclosure is not used respirators should be worn. Wear protective work clothing. Facilities storing, packaging or utilizing 
product should be equipped with an eyewash and a safety shower facility. Wash thoroughly immediately after exposure, 
before breaks and the end of the work shift. Post hazard and warning information in the work area. In addition, as part of 
an ongoing education and training effort, communicate all information on the health and safety hazards to potentially 
exposed workers. 
Personal protective equipment 
Safety glasses and chemical resistant gloves are recommended whenever chemicals are handled. Obtain detailed 
information from OSHA Personal Protective Equipment Standard (29 CFR 1910.132) and equipment suppliers.  
Eye/face protection: Face shield and, or safety glasses are recommended. Use equipment for eye protection tested and 
approved under appropriate government standards such as NIOSH (US) or EN 166(EU). 
Skin protection: Wear protective gloves/protective clothing. Dispose of contaminated gloves after use in accordance with 
applicable regulations and good practices. Wash and dry hands. Wash contaminated clothing and decontaminate shoes 
before reuse. 
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Respiratory protection: Use when overexposure potential.  Improper use of respirators is dangerous. Respirators should 
only be used with a written program as described in the OSHA Respiratory Protection Standard (29 CFR 1910.134).  
Control of environmental exposure 
Avoid release to the environment. Collect spillage. Dispose of contents/container in accordance with regulations.  

Section 9 – Physical and Chemical Properties 

Information on basic physical and chemical properties 
Physical State  Form: Liquid 

Color: Clear 
Odor: Mild Phenolic 
pH: 6-8 (6-8 @1%) 
Boiling Point / Range: >165°F / Not Determined 
Flash Point: 142°F 
Auto Ignition Temp: Not Combustible 
Lower Flammability Limit: Not Combustible 
Upper Flammability Limit: Not Combustible 
Vapor Pressure (psi @100°F): Not Determined 
Vapor Density: Not Determined 
Freezing Point/Melting Point: Not Determined 
Solubility (Water): Soluble 
Specific Gravity: 0.95 g/cc 
Evaporation Rate: Not Determined  
Viscosity (SSU@ 100°F): Not Determined  

Other Safety Info Volatility: Not Determined 
Density: 7.9 lbs. / gal. 

Note Physical Data is typical values based on material tested, but may vary based on composition. 
Values should not be accepted as guaranteed for every lot or as specifications for this product. 

Section 10 – Stability and Reactivity 

Reactivity: Not reactive under normal conditions. 
Chemical stability: Stable under recommended storage conditions. 
Possibility of hazardous reactions: When in contact with incompatible materials. 
Conditions to avoid: Avoid incompatible materials and excessive heat or cold.   
Incompatible materials:  Strong oxidizing agents.   
Hazardous decomposition products: Does not decompose under normal conditions.  
Other decomposition products: During fire, thermal decomposition can produce carbon monoxide (highly toxic) and 
carbon dioxide (an asphyxiant at sufficient concentrations). 

Section 11 – Toxicological Information 

Information on Toxicological Effects 
Component toxicity 
Didecyldimethylammonium chloride (7173-51-5): Acute toxicity LD50 Oral - Rat - 84 mg/kg Remarks: Behavioral: 
Somnolence (general depressed activity). LD50 Dermal - Rat - male and female - > 2,000 mg/kg Skin – Rabbit Result: 
Causes burns. Guinea pig Result: Did not cause sensitization on laboratory animals. Ames test Salmonella typhimurium 
Result: Not mutagenic in Ames Test. Additional Information: Repeated dose toxicity - Rat - male and female - Oral - No 
observed adverse effect level - 45.5 mg/kg. Material is extremely destructive to tissue of the mucous membranes and 
upper respiratory tract, eyes, and skin., spasm, inflammation and edema of the larynx, spasm, inflammation and edema 
of the bronchi, pneumonitis, pulmonary edema, burning sensation, Cough, wheezing, laryngitis, Shortness of breath, 
Headache, Nausea. 
Propiconazole (60207-90-1): Acute toxicity LD50 Oral - rat - 1,517 mg/kg LC50 Inhalation - rat - 4 h - 1,264 mg/m3 LD50 
Dermal - rat - > 4,000 mg/kg - Reproductive toxicity - rat – Oral: Effects on Fertility: Post-implantation mortality (e.g., 
dead and/or resorbed implants per total number of implants). Effects on Embryo or Fetus: Fetotoxicity (except death, 
e.g., stunted fetus).
Ethanol (64-17-5): Acute toxicity LD50 Oral - Rat - 10,470 mg/kg LC50 Inhalation - Rat - 4 h - 30,000 mg/l LD50 Dermal -
Rabbit - 15,800 mg/kg - Rabbit Result: No skin irritation - 24 h Eyes – Rabbit Result: Moderate eye irritation
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Mixture toxicity 
Inhalation – Dermal - Skin corrosion/irritation - Eye damage/eye irritation – Respiratory/skin sensitization - Germ cell 
mutagenicity – Reproductive toxicity - Specific target organ toxicity - single exposure - Specific target organ toxicity - 
repeated exposure - Aspiration hazard - Carcinogenicity: No data available for mixture. 
Additional Information 
None known. 

Section 12 – Ecological Information 

Ecotoxicity 
Component ecotoxicity 
Didecyldimethylammonium chloride (7173-51-5): Toxicity to fish LC50 - Brachydanio rerio (zebrafish) - 0.49 mg/l - 96 h 
Toxicity to daphnia and other aquatic invertebrates EC50 - Daphnia magna (Water flea) - 0.094 mg/l - 48 h. 
Persistence and degradability: Biodegradability aerobic - Exposure time 28 d Result: 69 % - Readily biodegradable. (OECD 
Test Guideline 301D) Other adverse effects: Very toxic to aquatic life. 
Propiconazole (60207-90-1): Toxicity to fish LC50 - Oncorhynchus mykiss (rainbow trout) - 0.9 - 1.2 mg/l - 96.0 h Toxicity 
to daphnia and other aquatic invertebrates EC50 - Daphnia magna (Water flea) - 4.8 mg/l - 48 h Toxicity to algae EC50 - 
Pseudokirchneriella subcapitata (green algae) - 5 mg/l - 72 h Other adverse effects: Very toxic to aquatic life. 
Ethanol (64-17-5): Toxicity to fish LC50 - Pimephales promelas (fathead minnow) - 14,200 mg/l - 96 h Toxicity to daphnia 
and other aquatic invertebrates LC50 - Ceriodaphnia dubia (water flea) - 5,012 mg/l - 48 h NOEC - Daphnia magna 
(Water flea) - 9.6 mg/l - 9 d Toxicity to algae EC50 - Chlorella vulgaris (Fresh water algae) - 275 mg/l - 72 h (OECD Test 
Guideline 201) Persistence and degradability: Biodegradability Result: 95 % - Readily biodegradable - Bioaccumulative 
potential: Due to the distribution coefficient n-octanol/water, accumulation in organisms is not expected. Other adverse 
effects: Very toxic to aquatic life with long lasting effects. 
Mixture ecotoxicity 
Toxicity to Fish - Persistence and Biodegradability - Bioaccumulative Potential - Mobility in Soil: No data available for 
mixture. 
Other adverse effects 
None known. 

Section 13 – Disposal Consideration 

Waste treatment methods 
Product: Contact a licensed professional waste disposal service to dispose of this material. 
Contaminated packaging: Contaminated packaging Empty containers should be taken to an approved waste handling 
site for recycling or disposal. Since emptied containers may retain product residue, follow label warnings even after 
container is emptied. 

Section 14 – Transport Information 

DOT: UN 1760, corrosive liquid, n.o.s (quaternary ammonium chloride), 8, PG II 

Section 15 – Regulatory Information 

Federal 
This is an EPA registered product.  It is a violation of federal law to use this product in a manner inconsistent with its 
labeling Hazardous by definition of OSHA Hazard Communication Standard (29 CFR 1900.1200). This product is intended 
for industrial use only.  Keep away from children and unauthorized personnel. Dodecyl Dimethyl Ammonium Chloride is an 
TSCA (Toxic Substance Control Act):  Components of this product are listed on the TSCA Inventory. 
CERCLA: Product is not found in “List of Hazardous Substances and Reportable Quantities” (40 CFR 302.4) 
SARA TITLE III: (Superfund Amendments and Reauthorization Act) 
SARA 302 Components: None are subject to the reporting requirements of SARA Title III, Section 302. 
SARA 313 Components: Propiconazole (60207-90-1) is subject to reporting levels established by Section 313. 
SARA 311/312 Hazards: Fire, Acute Health Hazard and Chronic Health 
States 
Right to Know Components 
PA and NJ: Didecyl dimethyl ammonium chloride (7173-51-5) – Propiconazole (60207-90-1) and Ethyl alcohol (64-17-5). 
California Prop. 65 Components: This product does not contain any chemicals known to State of California to cause 
cancer, birth defects, or any other reproductive harm. 
Canada 
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DSL: This product, or its components, are listed on or are exempt from the Canadian Domestic Substances List (DSL). 
WHMIS: Not regulated. 

Section 16 – Other Information 

Alphanumeric H (Hazard) and P (Precautionary) statements. 
H227 Combustible liquid 
H301 Toxic swallowed.  
H315 Causes skin irritation. 
H319 Causes serious eye irritation. 
H401 Toxic to aquatic life. 
H412 Harmful to aquatic life with long lasting effects. 
P210 Keep away from heat, sparks, open flames and hot surfaces. No smoking.  
P264 Wash hands or other contact areas thoroughly after handling. 
P270 Do not eat, drink or smoke when using this product. 
P273 Avoid release to the environment. 
P280 Wear eye protection/ face protection/protective gloves or clothing. 
P301+P312 IF SWALLOWED: Immediately call a POISON CENTER/doctor/ Seek immediate medical attention if you feel 
unwell. 
P302+P352 IF ON SKIN: Wash with plenty of water. 
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and 
easy to do. Continue rinsing. 
P321 Specific treatment see instructions on this label. 
P330 Rinse mouth. 
P332 + P313 If skin irritation persists: Get medical advice/ attention. 
P337 + P313 If eye irritation persists: Get medical advice/ attention. 
P362+364 Take off contaminated clothing and wash it before reuse. 
P370+P378 In case of fire: Use dry chemical, foam or water fog to extinguish.  Do not use direct water stream. 
P391 Collect spillage. 
P403 Store in a well-ventilated place. 
P405 Store locked up.  
P501 Dispose of container or contents in accordance with all regulations.  

Disclaimer: The information presented herein is based on data considered to be accurate as of the date of preparation 
of this Safety Data Sheet. However, no warranty or representation, expressed or implied, is made as to the accuracy or 
completeness of the foregoing data and safety information, nor is any authorization given or implied to practice any 
patented invention without a license. In addition, no responsibility can be assumed by the vendor for any damage or 
injury resulting from abnormal use, from failure to adhere to recommended practices, or from any hazards inherent in the 
nature of the product.  



 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment D 
Historical Aerial Photographs   



































 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment E 
1998 Draft Phase II ESA by Exponent   
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15375 SE 30th Place, Suite 250 
Bellevue, WA  98007 
 

    BUSE Timber and Sales Phase II Update 

Introduction 

BUSE Timber and Sales Inc. (BUSE) retained Exponent in November 2010 to prepare an 

update to the 1998 environmental site assessment report (Exponent 1998) and the 2004 Update.  

This letter report summarizes Exponent’s work and findings, including limitations. 

Scope 

The scope of Exponent’s activities was limited to review and assessment of those items listed in 

the recommendations section of the subject report (Exponent 1998) and the 2004 Update 

(Exponent 2004) as requiring further action.  Additionally, Exponent was asked to view and 

assess environmentally-related site improvements and changes made since the 2004 Update to 

the 1998 report.  In 2004, the site improvements identified by BUSE and viewed and assessed 

by Exponent were limited to the new lubricants storage facility, new oil/water separators, and 

the new fueling facility that was nearly complete at the time of the 2003 site visit presented in 

the 2004 report.  In 2010, Exponent observed the operation of these facilities and focused on 

current conditions and operation.  Although there were no significant environmental upgrades 

made to the Site since the last inspection in 2004, housekeeping was even better and filter 

fabrics have been added to the storm water catch basins.  Exponent also noted that the kiln has 

been shut down and computer upgrades have been completed in the saw mill.   

Limitations 

This report and the activities conducted by Exponent were limited to only those activities 

necessary to assess the status of recommendations contained in the Exponent (1998) report and 

the 2004 Update.  These activities did not include assessment or evaluation of wood waste, lead-

based paint, asbestos, polychlorinated biphenyls (PCBs), or any other element not included in 

the Recommendations section of the original Exponent report (Exponent 1998).  Also, Exponent 

did not review the storm water pollution prevention plan (Landau Associates 2003b), or the spill 
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prevention, contingency, and countermeasure plan (SPCC) (Landau Associates 2003a), because 

Exponent was not retained to review or assess these documents.   

Activities 

Gary Brugger, a senior managing engineer at Exponent, conducted the site visit and met with 

Mr. Steve Fogg, a representative of BUSE, on November 12, 2010.  Mr. Brugger’s observations 

and Exponent’s assessment of BUSE’s progress regarding implementation of recommendations 

from past Exponent reports (1998, 2004), and recommendations for further action, are presented 

in the following sections. 

BUSE Timber Site Visit and Observations 

Gary Brugger met with Mr. Steve Fogg, C.P.M. of BUSE Timber and Sales, on November 12, 

2010.  Mr. Fogg and Mr. Brugger reviewed the recommendations from past Exponent reports 

(1998, 2004) and toured the BUSE Timber facility located at 3812 28th Place Northeast, 

Everett, Washington.  The bulk of the time was spent observing the storm water collection and 

mill operation with regard to the handling of fuels and lubricants.  

At the time of the visit, the site was still wet from recent rains.  Mr. Brugger observed two of the 

oil/water separators and surface runoff from the operation areas.  Small puddles containing from 

several liters to as much as 100 liters of rainwater were observed in low areas around the site.  

None of these puddles contained any sign of oil (e.g., petroleum sheens).  The pavement was 

sufficiently wet that a single drop of oil would produce a visible sheen about 6-in. in diameter 

on the wet pavement.  Sheens were observed almost entirely in the portion of the site where 

outside trucks (non-BUSE) enter and leave the site.  These minor sheens observed primarily at 

the site entrance/exit are generally considered insignificant, and when considered with the 

absence of any sheen on the puddles, indicates good housekeeping and management of 

equipment, fuels, and lubricants. Few changes have occurred since the 2004 Update.  The 

biggest operational change is the shutdown of the kiln.  Other than terminating the gas line to 

the boiler, the kiln remains intact and can be returned to operation.  The Fueling Pad with 

connection to an oil/water separator was completed shortly after the 2004 Update was 
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completed.  The pad and connection were observed and appear to be functioning as intended to 

control both small and large spills.  The heavy parts warehouse/large equipment storage 

building was inspected.  There was a minor amount of oil on the floor under a recently placed 

piece of equipment.  The mill uses sawdust to absorb such spills and recycles the material as 

hog fuel.  Mr. Fogg said that he would have someone get some additional sawdust on the oil 

ASAP. 

Other changes since the 2004 Update included filter/absorbent fabric in the catch basins to 

adsorb small fuel spills and facilitate cleanup.  Drip pans have been placed under lubricant 

dispensing drums, and drums outside the storage building were on pallets with spill containment 

compartments. 

The mill uses a portable diesel tank to fuel the diesel heaters below the saw mill.  This tank was 

observed on the pavement on the south side of the building at the time of the site visit.  No 

containment or spill protection was observed.   

According to Steve Fogg, minimal waste is generated at the site as the total volume of 

hazardous waste generation continues to be less than the current threshold requiring a generator 

permit.  The mill has shifted to zinc-free lubricants to facilitate recycling and all paint and wood 

preservatives used at the mill are now water-based/oil-free products.  Other waste streams, 

including hydraulic oils and cutting fluids, are also recycled.   

Most of the issues from the 1998 Exponent report and the 2004 Update have been or are being 

addressed.   

It has been noted that Exponent’s current report will not address wood wastes, PCBs, asbestos, 

or lead-based paints.  Also, Exponent did not address any sediment or water quality issue that 

was not addressed in the 1998 report.  Additionally, the sediment and water quality issues in the 

1998 report were addressed by 2004 and were included in the 2004 Update.  During this 

assessment we reviewed only the latest test information from the last four quarters. 
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Implementation of Recommendations 

The Exponent (1998) report included a number of findings and recommendations.  These 

original recommendations are listed in order below.  Each recommendation is followed by 

Exponent’s 2004 Update (in italics) and the current 2010 assessment (in bold) of the status of 

implementation of the recommendation.  New recommendations are presented at the end of this 

section. 

Aboveground Storage Tank Area  

Exponent’s findings and recommendation from the Exponent (1998) report: 

These aboveground tanks are not in compliance with current codes for protection 
of surface waters.  We recommend that these tanks be equipped with secondary 
containment.  As indicated in the Phase II soil sampling, there does not appear to 
be a soil contamination problem.  However, small areas of petroleum hydrocarbon 
contaminated soils may be encountered when constructing the containment.  
These areas should be excavated and disposed of as petroleum hydrocarbon 
contaminated soils (potentially at a municipal landfill).  Also, a spill prevention 
control and counter measure plan will be required for these ASTs and other 
aboveground fuel storage facilities at the facility. 

Status—2003.  The single-walled ASTs have been replaced with new double-walled ASTs 

placed on a new concrete pad.  The fueling area sub-grade has been prepared for the placement 

of a fueling pad with containment.  According to Mr. Fogg, the fueling pad will be installed in 

early 2004 and the fueling pad drain will be connected to an oil-water separator that has 

already been installed.  The ASTs existing at the time of the 1998 Exponent investigation were 

removed.  One tank was removed and disposed of by Emerald Petroleum and the other tank was 

moved to the boiler room to be used as a backup.  The backup tank was not observed during the 

site visit.  According to Mr. Fogg, there was no physical evidence of spills at the ASTs when 

they were removed.  However, the area will be excavated and further assessed after the new 

AST fueling facility is operational (Fogg 2003a, pers. comm.).  Additionally, BUSE has 

contracted Landau Associates to prepare an SPCC plan to cover these tanks.  A draft copy of 

the SPCC plan (Landau Associates 2003a) was provided to Exponent for verification.  Exponent 
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did not review and/or assess the draft SPCC plan because such review was not included in the 

scope of work requested by BUSE. 

Status—2010.  The fueling facility has been completed as planned.  The fueling pads were 

clean and free of stains during the November 12, 2010, site visit.  Containment controls 

appeared to be maintained and ready for use and set to contain mode should spill 

containment be needed. 

Former UST Area 

Exponent’s findings and recommendation from the Exponent (1998) report: 

No evidence of petroleum hydrocarbon soil contamination was found at the 
locations sampled.  No further action is recommended for this area. 

Status—2003, 2010.  Because no further action was recommended, this item was not re-

assessed during the December 2003 or the November 2010 review. 

Former Pentachlorophenol Dip Tank Area 

Exponent’s findings and recommendation from the Exponent (1998) report: 

No evidence of soil, groundwater, or storm drain sump sediments was found at 
the locations sampled.  No further action is recommended for this area. 

Status—2003, 2010.  Because no further action was recommended, this item was not re-

assessed during the December 2003 or the November 2010 review 

Fire Pond Area 

Exponent’s findings and recommendation from the Exponent (1998) report: 

Petroleum hydrocarbon soil concentrations did not exceed criteria based on 
Interim TPH Policy.  Groundwater concentrations were equal to the MTCA target 
for drinking water; however, the sample was collected in fill placed when the log 
pond was closed and does not indicate transport of petroleum hydrocarbon 
through the silty clay layer that is present as an aquitard throughout the site.  
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Moreover, standards based on use of groundwater as a drinking water supply are 
highly conservative for use at this site because of the absence of usable 
groundwater.  No further action was recommended for this area.  

Status—2003, 2010.  Because no further action was recommended in 1998, this item was not 

re-assessed during the December 2003 or the November 2010 review 

Stockpiled Soils 

Exponent’s findings and recommendation from the Exponent (1998) report: 

Because the only contaminant is petroleum hydrocarbon as lube oil, the material 
may pass criteria based on Ecology’s Interim TPH Policy.  However, we 
recommend that this relatively small volume (estimated 30 CY) of oily soil be 
disposed of offsite.  Bioremediation is not effective for heavy oils and the soil 
may even be acceptable at a municipal solid waste landfill (it would need to be 
tested for dangerous waste characteristics to determine actual disposal options). 

Status—2003.  The soil was reportedly disposed at an offsite disposal facility.  Mr. Fogg 

provided a copy of the invoice for soil disposal (Fogg 2003b, pers. comm.; see attached copy 

included with the 2004 letter report). 

Status—2010.  The soils were removed and disposal complete by 2003.  Because work was 

completed by December 2003, this item was not re-assessed during the November 2010 

review. 

Maintenance Shop 

Exponent’s findings and recommendation from the Exponent (1998) report: 

Low concentrations of VOCs (below MTCA Method A cleanup levels) were 
detected in groundwater in this area.  No petroleum hydrocarbon compounds were 
detected in groundwater in this area.  No further action is recommended except 
for the storm drains (see below). 

Status—2003, 2010.  Because no further action was recommended, this item was not re-

assessed during the December 2003 or the November 2010 review 



December 6, 2010 
 

BE02659.002 0101 1110 GB22   7 \\befile\docs\2600\be02659.002 0101\2659 buse timber report.docx 

Ditch Sediments 

Exponent’s findings and recommendation from the Exponent (1998) report: 

We recommend that oily water discharges be discontinued (see below) and that 
petroleum hydrocarbon contaminated sediments in the southern portion of the 
ditch be excavated for off site treatment or disposal.  Storm water controls will be 
sufficient to address petroleum hydrocarbons in the east, south and west ditches. 

Status—2003.  Oil-water separators have been placed on the discharges from the BUSE site to 

the north ditch that was the subject of the comments in the Exponent (1998) report.  According 

to Mr. Fogg, sediments were removed from the southern portion of this ditch.  At the time of the 

site visit, the oil-water separators showed no evidence of oil and the discharge to the ditch did 

not have a sheen, odor, or other physical evidence of oil contamination.  The west ditch was 

observed.  The west ditch had been recently dredged.  The dredge material from the west ditch 

appeared to be primarily a medium to coarse sand with no physical evidence of oil 

contamination. 

Status—2010.  The areas that drain to the oil/water separators that discharge to the north 

ditch had no evidence of any oil or sheen and the discharges were not inspected further.  

The oil/water separators are inspected regularly and cleaned every 3 months unless earlier 

cleaning is needed.  The effluent sample test results for the second calendar quarter of 

2010 are within the benchmarks for the statewide facility permit (permit number 

WAR000097).  However, the chemical oxygen demand (COD) concentration detected 

during the October sampling event was above the permit benchmark of 120 mg/L.  The 

storm water management system relies on keeping wastes with high COD values out of the 

discharge as the oil/water separators are not designed to remove substantial quantities of 

material with high COD.  The ditch was cleaned between the second quarter sampling and 

the third quarter sampling.  Because the cleaning leaves some soils exposed to erosion 

during the initial run-off period, it can cause short-term increases in turbidity and COD; 

thus this cleaning may have been the primary cause of the increased COD.  If the October 

2010 COD result is not an anomaly caused by the earlier cleaning, additional storm water 

treatment may be required.  See the New Items section below.   
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Storm Drains 

Exponent’s findings and recommendation from the Exponent (1998) report: 

The maintenance shop storm drain was found to contain elevated concentrations 
of lube oil.  Low concentrations of chlorinated phenols were found in two other 
catch basins.  Exponent recommends that sediments in the maintenance shop 
storm drain system (including the maintenance shop storm drain, down gradient 
catch basins, and sediment accumulated in the culvert) be removed for offsite 
treatment and disposal.  No further action is required for the storm drains near the 
former penta dip tank. 

Status—2003, 2010.  Because no further action was recommended for these storm drains, this 

item was not re-assessed during the December 2003 or 2010 reviews.  However, the 

recommended soil disposal was completed (Fogg 2003b, pers. comm.; see Exponent 2004 

Letter Report for a copy of the disposal invoice). 

Storm Water 

Exponent’s findings and recommendation from the Exponent (1998) report: 

We recommend that storm water controls, including oil-water separators be 
constructed to prevent oily water from entering adjacent surface waters.  These 
methods could include installation of oil/water separators at storm drains, 
installation of curbing or other drainage control measures to channel runoff from 
high trafficked areas to oil/water separators, and regular maintenance of 
equipment used at the site.  This should reduce the concentration of petroleum 
hydrocarbons in the ditches, but will not eliminate offsite sources. 

Status—2003.  Four oil-water separators have been installed on the storm drain system that 

discharges to the north ditch.  This discharge is permitted under a statewide, storm water 

NPDES permit (number WAR000097) issued by the Washington State Department of Ecology 

(Ecology).  According to Mr. Fogg, all the oil-water separators are inspected regularly and 

pumped yearly except for the separators located downgradient from the maintenance building 

that are pumped quarterly.  There was no physical evidence of oil in any of these separators at the 

time of Mr. Brugger’s visit.  Although Exponent obtained copies of the NPDES permit and some 

monitoring data, Exponent did not assess any compliance issues that may be associated with this 

permit.  Such assessment was not included in the scope of work requested by BUSE.  Because 
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there was no physical evidence of petroleum products in the oil-water separators or at the point of 

discharge, it is probable that BUSE is in compliance with the NPDES permit condition that limits 

the discharge of petroleum.  BUSE has contracted Landau Associates to prepare a storm water 

management plan.  A copy of the draft storm water management plan was provided to Exponent 

for verification.  Exponent did not review or assess the storm water management plan because 

such review and assessment were not included in Exponent’s scope of services. 

Status—2010.  As noted above, the COD concentration in the sample collected in 
October exceeded the permit benchmark of 120 mg/L.  The 2010 inspection was limited to 
catch basins and two oil/water separators and the last two sample results.  None of these 
showed any evidence of any measurable or detectable release of petroleum.  Consequently, 
the COD exceedance may be related the ditch cleaning rather than fuels and lubricating 
oils or other onsite sources. 

Lube Oil Storage 

Exponent’s findings and recommendation from the Exponent (1998) report: 

We recommend that secondary containment be provided for all lubricating or 
hydraulic oil storage facilities at the mill. 

Status—2003.  BUSE has constructed a new building to house and dispense lubrication and 

hydraulic oils.  This building has a concrete floor with a sump. 

Status—2010.  This storage building was free of drips and there was no evidence of spills.  

Small drip pans have been placed under each dispenser.  The oil-based paints previously 

stored in the building have been replaced by water-based paint.  The sump has not been 

lined as Exponent recommended in the 2004 report.  Exponent still recommends lining the 

sump to facilitate cleanup of any spills that overwhelm the drip pans.  

Former Burn Area 

Exponent’s findings and recommendation from the Exponent (1998) report: 

We found no evidence of elevated concentrations of dioxins/furans in subsurface 
soils in this area.  No further action is recommended. 
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 Status—2003, 2010.  Because no further action was recommended, this item was not re-

assessed during the December 2003 or the November 2010 review.  However, it would be 

prudent to reevaluate this area prior to any new development, as the regulations have changed 

since 1998. 

2004 Letter Report Recommendations   

Aboveground Storage Tank Area  

The recommendations from the Exponent (1998) report regarding the ASTs and dispensing of 

fuels have not been completely implemented.  Installing the fueling pad, connecting the fueling 

pad drain to the new oil-water separator, and excavation of the former AST site remain to be 

completed.  According to Mr. Fogg, these improvements are planned for early 2004.  Once 

these improvements are complete, BUSE will have implemented the recommendations regarding 

the ASTs contained in the Exponent (1998) report. 

Status—2010.  The fuel pad and environmental controls were installed in 2004.  The area 

was clean and well maintained at the time of the Exponent site visit on November 12.  

Control valves were not tested but were observed to be well lubricated and relatively free 

of rust.  No sign of spills were observed around the dispensers or the tank. 

Lube Oil Storage 

Although most of the lubrication and hydraulic oils are now stored and dispensed in a building 

with a concrete floor, the sump of the building is not lined and there are no drip pans under the 

dispensers.  While the current facility is generally protective, it is possible that the concrete 

sump will develop cracks with time.  Additionally, the lining of the sump and the use of drip 

pans will facilitate the cleanup of any small spills.  Accordingly, Exponent recommends that the 

sump be lined and drip pans used at all dispensing locations. 

Status—2010.  Drip pans are in use but the sump remained unlined at the time of the 

Exponent site visit on November 12. 
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Site Housekeeping 

The general housekeeping of the site was very good during Exponent’s site visit (the exception 

being several pieces of equipment being randomly stored at the site).  Because the oil-water 

separators installed by BUSE are not very efficient, BUSE must rely on good housekeeping, 

particularly of petroleum products, and frequent inspection and periodic maintenance 

(pumping) of the separators to meet the conditions of the NPDES permit   Exponent 

recommends that BUSE develop a regular inspection program to address site housekeeping and 

separator operation, including documentation that includes dates of inspection and service of 

the separators. 

Status—2010.  Site housekeeping was generally excellent during the November 2010 site 

visit.  The equipment storage building located at the northern portion of the property sees 

intermittent use and was generally organized and free of spills.  However, one piece of 

equipment recently placed in the building had a minor oil leak that was contained by 

sawdust but not cleaned up. 

Finalize Draft SPCC and Storm Water Management Plans 

BUSE has contracted Landau Associates to prepare both an SPCC plan and a storm water 

management plan.  Exponent recommends that BUSE carefully review these plans, verify that 

they meet EPA and Ecology requirements, and then finalize these plans.  Both plans should be 

reviewed at least yearly to verify that the plans are consistent with site operations and still meet 

agency (EPA and Ecology) requirements. 

Status—2010.  Exponent did not review these plans or look for updates and approvals 

because it was not in the scope of the 2003 work covered in the 2004 Update.  Exponent did 

review the results of the last four storm water sampling events.  Exponent recommends 

that BUSE review these plans and update them if the plans have not been updated in the 

last year.  This is particularly true for the storm water management plan, as the WDOE 

rules have been revised during the last 2 years.  WDOE will likely complete rule revisions 
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in early 2011.  Consequently, updating the Storm Water Management Plan in 2011 is 

recommended. 

New Items 2010 

At the time of Exponent’s Site Visit on November 12, a portable diesel fuel tank was 

present on the south side of the sawmill building.  This tank is used to fuel the heaters in 

the basement of the building.  Exponent recommends that BUSE provide secondary 

containment when the tank is temporarily placed outside the sawmill building.  Because of 

the temporary nature of the tank placement, a simple containment system was discussed 

with Mr. Fogg and Allen McKay, Maintenance Supervisor, which included the use of a 

small piece of 40-mil or heavier HDPE liner to place under this tank when placed at this 

location.  Timbers or other materials could be used to construct a temporary containment 

dike that would contain the contents of the tank in case of a major rupture.  

Housekeeping was excellent in the yard, building, and work areas.  The equipment 

maintenance is good, as illustrated by the absence of oil leaks from the heavy equipment 

used in the yard.  The shops have been in use for many years and the floors show the 

expected wear and staining.  However, the staining is old and relatively small, and 

consistent with prompt cleanup of spills and drips.  The two hydraulic reservoirs that 

supply the large log and small log band saws are fitted with spill containment trays placed 

to collect any spills or pump leaks.  However, accumulated liquid was observed in both 

trays.  Subsequently, Mr. Fogg directed the maintenance manager to have the 

accumulated liquids recovered ASAP.  Finally, there were some empty drums found 

outside the Lube Oil Storage Building and several more at other locations in the mill that 

were being stored for future use.  Exponent recommends that “Empty” and “Clean” 

labels, stencils, or other markers be placed on drums to clearly indicate the current status, 

as soon as the drums are emptied and again if they have been cleaned so that these drums 

will not be mistaken for their original contents.. 
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15375 SE 30th Place, Suite 250 
Bellevue, WA  98007 

 

Buse Timber and Sales Phase II Update 

Introduction 

Buse Timber and Sales Inc. (Buse) retained Exponent to prepare an update to the 1998 

environmental site assessment report (Exponent 1998).  This letter report summarizes 

Exponent’s work and findings, including limitations. 

Scope 

The scope of Exponent’s activities was limited to review and assessment of those items listed in 

the recommendations section of the subject report (Exponent 1998) as requiring further action.  

Additionally, Exponent would view and assess environmentally related site improvements made 

since the 1998 report.  The new site improvements identified by Buse and viewed and assessed 

by Exponent were limited to the new lubricants storage facility, new oil/water separators, and 

the new fueling facility. 

Limitations 

This report and the activities conducted by Exponent were limited to only those activities 

necessary to assess the status of recommendations contained in the Exponent (1998) report.  

This assessment and report did not assess or evaluate lead-based paint, asbestos, polychlorinated 

biphenyls (PCBs), or any other item not included in the Recommendations section of the 

original Exponent report (Exponent 1998).  Although Buse provided copies of its draft storm 

water management plan (Landau Associates 2003a), and its draft spill prevention, contingency, 

and countermeasure plan (SPCC) (Landau Associates 2003b), Exponent did not review or assess 

these documents, but simply verified that Buse was in the process of preparing such documents.  

Exponent was not retained to review or assess these documents. 

BE02659.001 0101 0104 GB05 
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Activities 

Gary Brugger, a managing engineer at Exponent, conducted the site visit and met with Mr. 

Steve Fogg, a representative of Buse, on December 15, 2003.  Mr. Brugger’s observations and 

Exponent’s assessment of Buse’s progress regarding implementation of recommendations from 

the Exponent (1998) report, and recommendations for further action, are presented in the 

following sections. 

Buse Timber Site Visit and Observations 

Gary Brugger met with Mr. Steve Fogg, C.P.M. of Buse Timber and Sales, on December 15, 

2003.  Mr. Fogg and Mr. Brugger reviewed the recommendations from the Exponent (1998) 

report and toured the Buse Timber facility.  The bulk of the time was spent observing the storm 

water collection and oil/water separators that were installed as the result of recommendations 

included in the 1998 report and the handling and storage areas for the lubricants also addressed 

in the 1998 report. 

At the time of the visit, the site was still wet from the weekend rains.  Mr. Brugger observed all 

the oil water separators and surface runoff from the operation areas.  Small puddles containing 

several liters of water were observed around the site.  Two of these puddles (one in the 

employee parking area) had oil sheens that Mr. Brugger estimated in the 5−10 mg/L range based 

on his prior experience assessing fuel spills.  This minor sheening is generally considered 

insignificant, and provides an indication that good housekeeping and management of equipment, 

fuels, and lubricants, including storage and handling, are being practiced at the facility.  

There are a number of changes that have occurred since the 1998 audit.  Mr. Brugger was able 

to observe and note some of the changes during the morning visit; other changes and issues 

arising since the time of the 1998 report required a review of additional documents from Buse.  

The biggest changes from the time of the Exponent (1998) report included the construction of a 

lubricants storage building and a new aboveground storage tank (AST) fueling area.  Fuels 

handling improvements included new double-wall ASTs sitting on a concrete slab.  The fueling 
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pad has been laid out and the oil-water separator has been put in place but not installed.  Once 

the fueling pad has been installed, walls placed around the AST pad, and piping completed, all 

fueling handling will occur on contained surfaces connect to an oil-water separator. 

According to Steve Fogg, the site is no longer on the hazardous waste generators list, as the 

annual disposal is reportedly less than the current threshold.  The storm water discharges from 

the site are covered under the general storm water permit issued by the State of Washington.  

Current sampling results were discussed and copies will be obtained. 

Most of the issues from the 1998 Exponent report have been or are being addressed. 

New recommendations include improved containment for dispensing lubricants and other 

liquids from barrels and lining the concrete sump in the new lubricants building. 

It has been noted that Exponent’s current report will not address wood wastes, PCBs, asbestos, 

or lead-based paints.  Also, Exponent will not address any sediment or water quality issue that 

was not addressed in the 1998 report.  Additionally, the sediment and water quality issues in the 

1998 report will only be addressed to document the actions taken in response to those issues 

raised in the 1998 report. 

Implementation of Recommendations 

The Exponent (1998) report contained a number of findings and recommendations.  These 

original recommendations are listed in order below.  Each recommendation is followed by 

Exponent’s current assessment of the status of implementation of the recommendation.  

Aboveground Storage Tank Area  

Exponent’s findings and recommendation from the Exponent (1998) report: 
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These aboveground tanks are not in compliance with current codes for protection 
of surface waters.  We recommend that these tanks be equipped with secondary 
containment.  As indicated in the Phase II soil sampling, there does not appear to 
be a soil contamination problem.  However, small areas of petroleum hydrocarbon 
contaminated soils may be encountered when constructing the containment.  
These areas should be excavated and disposed of as petroleum hydrocarbon 
contaminated soils (potentially at a municipal landfill).  Also, a spill prevention 
control and counter measure plan will be required for these ASTs and other 
aboveground fuel storage facilities at the facility. 

Status—The single-walled ASTs have been replaced with new double-walled ASTs placed on a 

new concrete pad.  The fueling area sub-grade has been prepared for the placement of a fueling 

pad with containment.  According to Mr. Fogg, the fueling pad will be installed in early 2004 

and the fueling pad drain will be connected to an oil-water separator that has already been 

installed.  The ASTs existing at the time of the 1998 Exponent investigation were removed.  

One tank was removed and disposed of by Emerald Petroleum and the other tank was moved to 

the boiler room to be used as a backup.  The backup tank was not observed during the site visit.  

According to Mr. Fogg, there was no physical evidence of spills at the ASTs when they were 

removed.  However, the area will be excavated and further assessed after the new AST fueling 

facility is operational (Fogg 2003a, pers. comm.).  Additionally, Buse has contracted Landau 

Associates to prepare an SPCC plan to cover these tanks.  A draft copy of the SPCC plan 

(Landau Associates 2003a) was provided to Exponent for verification.  Exponent did not review 

and/or assess the draft SPCC plan because such review was not included in the scope of work 

requested by Buse. 

Former UST Area 

Exponent’s findings and recommendation from the Exponent (1998) report: 

No evidence of petroleum hydrocarbon soil contamination was found at the 
locations sampled.  No further action is recommended for this area. 

Status—Because no further action was required, this item was not re-assessed during the 

December 2003 review. 
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Former Pentachlorophenol Dip Tank Area 

Exponent’s findings and recommendation from the Exponent (1998) report: 

No evidence of soil, groundwater, or storm drain sump sediments was found at 
the locations sampled.  No further action is recommended for this area. 

Status—Because no further action was required, this item was not re-assessed during the 

December 2003 review. 

Fire Pond Area 

Exponent’s findings and recommendation from the Exponent (1998) report: 

Petroleum hydrocarbon soil concentrations did not exceed criteria based on 
Interim TPH Policy.  Groundwater concentrations were equal to the MTCA target 
for drinking water, however the sample was collected in fill placed when the log 
pond was closed and does not indicate transport of petroleum hydrocarbon 
through the silty clay layer that is present as an aquitard throughout the site.  
Moreover, standards based on use of groundwater as a drinking water supply are 
highly conservative for use at this site because of the absence of usable 
groundwater.  No further action is recommended for this area. 

Status—Because no further action was required, this item was not re-assessed during the 

December 2003 review. 

Stockpiled Soils 

Exponent’s findings and recommendation from the Exponent (1998) report: 

Because the only contaminant is petroleum hydrocarbon as lube oil, the material 
may pass criteria based on Ecology’s Interim TPH Policy.  However, we 
recommend that this relatively small volume (estimated 30 CY) of oily soil be 
disposed of offsite.  Bioremediation is not effective for heavy oils and the soil 
may even be acceptable at a municipal solid waste landfill (it would need to be 
tested for dangerous waste characteristics to determine actual disposal options). 
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Status—The soil was reportedly disposed at an offsite disposal facility.  Mr. Fogg provided a 

copy of the invoice for soil disposal (Fogg 2003b, pers. comm.; see attached copy). 

Maintenance Shop 

Exponent’s findings and recommendation from the Exponent (1998) report: 

Low concentrations of VOCs (below MTCA Method A cleanup levels) were 
detected in groundwater in this area.  No petroleum hydrocarbon compounds were 
detected in groundwater in this area.  No further action is recommended except 
for the storm drains (see below). 

Status—Because no further action was required, this item was not re-assessed during the 

December 2003 review. 

Ditch Sediments 

Exponent’s findings and recommendation from the Exponent (1998) report: 

We recommend that oily water discharges be discontinued (see below) and that 
petroleum hydrocarbon contaminated sediments in the southern portion of the 
ditch be excavated for off site treatment or disposal.  Storm water controls will be 
sufficient to address petroleum hydrocarbons in the east, south and west ditches. 

Status—Oil-water separators have been placed on the discharges from the Buse site to the north 

ditch that was the subject of the comments in the Exponent (1998) report.  According to Mr. 

Fogg, sediments were removed from the southern portion of this ditch.  At the time of the site 

visit, the oil-water separators showed no evidence of oil and the discharge to the ditch did not 

have a sheen, odor, or other physical evidence of oil contamination.  The west ditch was 

observed.  The west ditch had been recently dredged.  The dredge material from the west ditch 

appeared to be primarily a medium to course sand with no physical evidence of oil 

contamination. 
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Storm Drains 

Exponent’s findings and recommendation from the Exponent (1998) report: 

The maintenance shop storm drain was found to contain elevated concentrations 
of lube oil.  Low concentrations of chlorinated phenols were found in two other 
catch basins.  Exponent recommends that sediments in the maintenance shop 
storm drain system (including the maintenance shop storm drain, down gradient 
catch basins, and sediment accumulated in the culvert) be removed for offsite 
treatment and disposal.  No further action is required for the storm drains near the 
former penta dip tank. 

Status—Because no further action was required for these storm drains, this item was not re-

assessed during the December 2003 review.  However, the recommended soil disposal was 

completed (Fogg 2003b, pers. comm.; see attached copy of invoice). 

Storm Water 

Exponent’s findings and recommendation from the Exponent (1998) report: 

We recommend that storm water controls, including oil-water separators be 
constructed to prevent oily water from entering adjacent surface waters.  These 
methods could include installation of oil/water separators at storm drains, 
installation of curbing or other drainage control measures to channel runoff from 
high trafficked areas to oil/water separators, and regular maintenance of 
equipment used at the site.  This should reduce the concentration of petroleum 
hydrocarbons in the ditches, but will not eliminate offsite sources. 

Status—Four oil-water separators have been installed on the storm drain system that discharges 

to the north ditch.  This discharge is permitted under a statewide, storm water NPDES permit 

issued by the Washington State Department of Ecology (Ecology).  According to Mr. Fogg, all 

the oil-water separators are inspected regularly and pumped yearly except for the separators 

located downgradient from the maintenance building that are pumped quarterly.  There was no 

physical evidence of oil in any of these separators at the time of Mr. Brugger’s visit.  Although 

Exponent obtained copies of the NPDRS permit and some monitoring data, Exponent did not 

assess any compliance issues that may be associated with this permit.  Such assessment was not 

included in the scope of work requested by Buse.  Because there was no physical evidence of 
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petroleum products in the oil-water separators or at the point of discharge, it is probable that Buse 

is in compliance with the NPDES permit condition that limits the discharge of petroleum.  Buse 

has contracted Landau Associates to prepare a storm water management plan.  A copy of the draft 

storm water management plan was provided to Exponent for verification.  Exponent did not 

review or assess the storm water management plan because such review and assessment were not 

included in Exponent’s scope of services. 

Lube Oil Storage 

Exponent’s findings and recommendation from the Exponent (1998) report: 

We recommend that secondary containment be provided for all lubricating or 
hydraulic oil storage facilities at the mill. 

Status—Buse has constructed a new building to house and dispense lubrication and hydraulic 

oils.  This building has a concrete floor with a sump. 

Former Burn Area 

Exponent’s findings and recommendation from the Exponent (1998) report: 

We found no evidence of elevated concentrations of dioxins/furans in subsurface 
soils in this area.  No further action is recommended. 

Status—Because no further action was required, this item was not re-assessed during the 

December 2003 review. 
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Recommendations 

Aboveground Storage Tank Area  

The recommendations from the Exponent (1998) report regarding the ASTs and dispensing of 

fuels have not been completely implemented.  Installing the fueling pad, connecting the fueling 

pad drain to the new oil-water separator, and excavation of the former AST site remain to be 

completed.  According to Mr. Fogg, these improvements are planned for early 2004.  Once these 

improvements are complete, Buse will have implemented the recommendations regarding the 

ASTs contained in the Exponent (1998) report. 

Lube Oil Storage 

Although most of the lubrication and hydraulic oils are now stored and dispensed in a building 

with a concrete floor, the sump of the building is not lined and there are no drip pans under the 

dispensers.  While the current facility is generally protective, it is possible that the concrete 

sump will develop cracks with time.  Additionally, the lining of the sump and the use of drip 

pans will facilitate the cleanup of any small spills.  Accordingly, Exponent recommends that the 

sump be lined and drip pans used at all dispensing locations. 

Site Housekeeping 

The general housekeeping of the site was very good during Exponent’s site visit (the exception 

being several pieces of equipment being randomly stored at the site).  Because the oil-water 

separators installed by Buse are not very efficient, Buse must rely on good housekeeping, 

particularly of petroleum products, and frequent inspection and periodic maintenance (pumping) 

of the separators to meet the conditions of the NPDES permit.  Exponent recommends that Buse 

develop a regular inspection program to address site housekeeping and separator operation, 

including documentation that includes dates of inspection and service of the separators. 
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Finalize Draft SPCC and Storm Water Management Plans 

Buse has contracted Landau Associates to prepare both an SPCC plan and a storm water 

management plan.  Exponent recommends that Buse carefully review these plans, verify that 

they meet EPA and Ecology requirements, and then finalize these plans.  Both plans should be 

reviewed at least yearly to verify that the plans are consistent with site operations and still meet 

agency (EPA and Ecology) requirements. 

Bibliography 

Exponent.  1998.  Draft Phase II environmental site assessment, Buse Timber & Sales, Inc., 
Everett, Washington.  Prepared for Koncor Forest Products Company, Tacoma, WA.  Exponent, 
Lake Oswego, OR. 

Fogg, S.  2003a.  Personal communication (e-mail to G. Brugger, Exponent, Bellevue, WA, 
dated December 26, 2003, regarding AST removal).  Buse Timber and Sales Inc., Everett, WA. 

Fogg, S.  2003b.  Personal communication (letter to G. Brugger, Exponent, Bellevue, WA, dated 
December 17, 2003, regarding soil pile disposal).  Buse Timber and Sales Inc., Everett, WA. 

Landau Associates.  2003a.  Client review draft—Spill prevention, control, and countermeasures 
plan (SPCC), Buse Timber Sales, Inc., Everett, Washington.  Prepared for Buse Timber Sales, 
Inc., Everett, WA.  Landau Associates, Edmonds, WA.  

Landau Associates.  2003b.  Stormwater pollution prevention plan, Buse Timber Sales, Inc., 
3812 28th Place NE, Everett, Washington.  Prepared for Buse Timber Sales, Inc., Everett, WA.  
Landau Associates, Edmonds, WA. 

 













1

Patti Warden

Subject: FW: Site visit
Attachments: Storm water 2.jpg; Storm water 1.jpg

 
 
From: SteveFogg [mailto:SteveFogg@BuseTimber.com]  
Sent: Tuesday, November 16, 2010 1:27 PM 
To: Gary Brugger 
Subject: RE: Site visit 

 
Gary 
Here are the last two tests. Let me know if you need anything else. 
Steve 
 

From: Gary Brugger [mailto:bruggerg@exponent.com]  
Sent: Tuesday, November 16, 2010 12:29 PM 
To: SteveFogg 
Subject: Site visit 
 
Forgot to check your stormwater permit and annual report.  Do you still have a permit that requires reporting?  If yes 
could you forward a copy of the latest report? 
 
Thanks 
 
Gary 
 
 







 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment F 
Preliminary Sediment Characterization Memorandum   



Prepared by: 
The Dredged Material Management Office 
Seattle District, U.S. Army Corps of Engineers 
     
 
MEMORANDUM FOR RECORD            January 4, 2019 
  
SUBJECT:  PRELIMINARY SEDIMENT CHARACTERIZATION ASSOCIATED WITH POTENTIAL DREDGING 

OF UNION SLOUGH (EVERETT, WASHINGTON) BY SNOHOMISH COUNTY 
  
1.   Introduction.  This memorandum reflects the consensus opinion of the Dredged Material Management 

Program (DMMP) agencies (U.S. Army Corps of Engineers, Washington Departments of Ecology and 
Natural Resources, and the Environmental Protection Agency) regarding preliminary sediment 
characterization results associated with potential future dredging of Union Slough and additional actions 
required of Snohomish County prior to dredging.   

  
2.   Background.  The Snohomish River estuary includes the mainstem river and three primary interconnected 

distributary tidal channels: Union Slough, Steamboat Slough and Ebey Slough (Figure 1).  Flows within 
Steamboat and Union sloughs are connected through the short navigational channel known informally as 
the Buse Cut, created between 1955 and 1965.  Buse Timber transports logs from Puget Sound upstream 
in Steamboat Slough, through the Buse Cut, and downstream in Union Slough to the Buse Log Ramp, 
which is 300 feet west of I-5 (Figure 2).  The proposed dredging would occur in the channel of Union 
Slough, between the Buse Cut and the Buse Log Ramp (Anchor, 2017). 

 
Prior to the arrival of Euro-Americans around the mid-19th century, the estuary downstream of the head of 
Ebey Slough contained approximately 10,000 acres of tidal marsh where freshwater from the 
Snohomish River mixed with saltwater from Puget Sound. After Euro-American settlement, the estuary 
area was progressively logged and cleared. A system of dikes, tide gates, and linear ditches were 
constructed to drain the marshlands and prevent tidal inundation and flooding. A diking district, which later 
became Diking Improvement District 5, was formed in 1931 to construct a diking system on Smith Island. A 
dike was constructed adjacent to Union Slough, likely in the early 1930s (Anchor, 2017).  
 
In 2018 Snohomish County breached the Smith Island dike in several places to restore the island to tidal 
marshland.  The dike breaches allowed water from Union Slough to flow over Smith Island.  With this flow 
came the potential for erosion of material from the marsh plain and newly excavated dike material into 
Union Slough.  Breaches were also made in a dike on the west side of Mid-Spencer Island, increasing the 
tidal influence there and subjecting the newly excavated dike material to erosion.   
 
Prior to construction of the Smith Island restoration project, Buse Timber expressed concern that erosion 
from the island could result in accumulation of sediment in Union Slough to such an extent as to make the 
slough practicably impassable by raft tugs. Snohomish County agreed to dredge the slough should that 
happen. The county worked proactively with the DMMP agencies prior to construction to characterize 
upland material that could erode and necessitate dredging of the slough.  
 
Conservative estimates of potential post-construction erosion were made prior to breaching the dikes 
through the use of bed shear-stress modeling, (Anchor, 2017).  Three areas with the highest erosion 
potential were identified.  These included the East Tidal Channel, Mid-Spencer Island and East Smith 
Island.  The South Tidal Channel had a lower shear-stress value, but was identified conservatively as a 
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fourth area with erosion potential due to plans to construct a new channel in that area.  Construction plans 
called for breached dike material to be graded behind the breaches in the East Tidal Channel, Mid-
Spencer Island and East Smith Island. This newly placed material had the highest likelihood of being 
mobilized by tidal floodwaters.  The erosion potential of the marsh plain in the area of the East Tidal 
Channel was also high.  A maximum total of 100,000 cy of sediment was projected to potentially wash 
downstream after the dikes were breached.   
 

3.  Project Summary.  Table 1 includes project summary and tracking information. 
 

Table 1.  Project Summary 
Project ranking Moderate (homogeneous) 
Characterized volume 100,000 cy 
Characterized depth (feet) Erosional areas:  2.5 ft 

Slough:  10 cm 
Draft SAP received  September 7, 2017 
Draft SAP returned for revisions September 19, 2017 
Revised SAP received  October 6, 2017 
Revised SAP returned for revisions October 19, 2017 
Final SAP received October 19, 2017 
Final SAP approved October 19, 2017 
Sampling dates  January 2-4, 2018 
Data report received  December 10, 2018 
DMMO Tracking number  UNION-1-A-F-394  
EIM Study ID UNION18 
USACE Permit Application Number TBD 
Recency Determination January 2023 (moderate rank = 5 yrs) 

 
4. Project Ranking and Sampling Requirements.  The DMMP agencies ranked the potential erosional 

areas as ‘moderate’ for sediment characterization due to the project’s location within the plume of the 
former ASARCO smelter in Everett.  Previous soil sampling in the vicinity of the East Tidal Channel, Mid-
Spencer Island and South Tidal Channel demonstrated that concentrations of COCs did not vary 
significantly with depth (Anchor, 2017).  Therefore, the potential erosional areas were considered to have 
soil that was relatively homogeneous. The minimum numbers of field samples and dredged material 
management units (DMMUs) in the erosional areas were calculated using the following Puget Sound 
guidelines for homogeneous material in a moderate-ranked area (DMMP, 2016): 

 
• Maximum volume of sediment represented by each field sample = 4,000 cubic yards  
• Maximum volume of sediment represented by each DMMU = 20,000 cubic yards.  

 
Based on these guidelines, five DMMUs with five field samples in each DMMU were nominally required.  
However, in a conference call with Anchor QEA on September 27, 2017, during which a preliminary 
sampling diagram was reviewed, the DMMP agencies agreed that four field samples per DMMU were 
sufficient to represent the four most compact DMMUs (DMMUs 1, 2, 3 and 5).  For DMMU 4, which was 
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elongated, the agencies required five field samples to adequately represent the area (Figure 2).   
 
For the purpose of conducting an antidegradation evaluation for the project, existing conditions within 
Union Slough needed to be assessed (DMMP, 2008; Ecology, 2013).  The rationale for doing so was that 
dredging would presumably return the slough to conditions similar to those existing prior to construction.  
The DMMP agencies required collection of three individual surface grab samples from the slough for this 
assessment (sampling stations SG-01, SG-02 and SG-03 in Figure 2).  

 
5.   Sampling.  Sampling took place January 2-4, 2018 using a hand auger for soil samples in the erosional 

areas and a power Van Veen grab sampler for the surface samples from Union Slough.  Soil borings to a 
depth of 2.5 feet were deemed representative of the erodible material in the marsh plain and dikes.  Grab 
samples from Union Slough were taken from the top 10 cm to assess existing conditions.  Figure 2 shows 
the target and actual sampling locations.  Tables 2 and 3 provide the sampling data for the soil borings 
and sediment grab samples respectively.  

 
In the East Tidal Channel area, both the marsh plain behind the dike, and dike material that was to be 
excavated and placed behind the breaches, were predicted to be subject to potential erosion.  Two 
samples within each of the three DMMUs in this area were collected from the dike and the other two 
samples from each DMMU were collected from the marsh plain.   
 
In the East Smith Island and Mid-Spencer Island areas, the material subject to the greatest erosion 
potential was predicted to be the dike material that was to be excavated and placed behind the breaches.  
Therefore, all five samples in DMMU 4 were collected along the dikes to be breached.    
 
In the South Tidal Channel area, excavated dike material was to be stockpiled upland in an area not 
subject to erosion.  Therefore, the core samples in DMMU 5 were collected along the sides of the newly 
created channel, which was constructed behind the dike prior to breaching.   
 
Two grab samples were taken from each station in Union Slough to collect enough sediment for chemical 
and potential biological analysis.  Sampling difficulties were encountered at stations SG-1 and SG-3, 
necessitating multiple attempts in order to collect two intact grab samples at these stations.  Difficulties 
included winnowing of sediment within the grab sampler and objects such as sticks and cobbles keeping 
the jaws of the sampler from closing.   
 

6.   Grain Size, Sediment Conventional and Chemical Analysis.  The grain-size, sediment conventional 
and chemical results are presented in Table 4.  The grain-size data show that the physical characteristics 
of the erosional material varied considerably from one DMMU to another.  For example, DMMU 1 
contained 40% gravel and only 39% fines, while DMMUs 3 and 5 had very little gravel and a fines content 
of over 80%.  DMMUs 2 and 4 had a more even distribution of grain sizes, with each containing 14% 
gravel, 25-30% sand and 56-61% fines.  The grab samples taken from three stations in Union Slough were 
predominantly sand, with only one of them (SG-3) having a significant fines fraction. 

 
The total organic carbon content (TOC) also varied widely in the erosional material, ranging from 0.9% in 
DMMU 2 to 4.4% in DMMU 5. TOC in the grab samples was uniformly low, ranging from 0.1 to 0.4%.   
Total solids ranged from 55 to 75% in the erosional areas and 68 to 77% in the grab samples.  Total 
volatile solids ranged from 4.5 to 11.2% in the erosional material and only 0.9 to 2.1% in the grab samples.  
Ammonia concentrations were low (or undetected) in all samples and sulfides were undetected 
throughout.    
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The DMMP marine guidelines were used to assess COC concentrations in the erosional material, because 
this material has the potential to be dredged and placed at the Port Gardner open-water disposal site.  The 
three DMMUs in the East Tidal Channel erosional area (DMMUs 1, 2 and 3) all had one or more 
exceedances of SL for pesticides (Table 5).  All three DMMUs exceeded the SL for dieldrin, with 
concentrations ranging from 8.4 to 23.3 ug/kg (SL = 1.9 ug/kg).  DMMUs 2 and 3 also had SL 
exceedances for 4,4’-DDE and 4,4’-DDT.  Concentrations of 4,4’-DDE for DMMUs 2 and 3 were 11.5 and 
28.8 ug/kg respectively (SL = 9 ug/kg) and concentrations of 4,4’-DDT were18.6 and 49.9 ug/kg 
respectively (SL = 12 ug/kg).  DMMU 3 also exceeded the BT (50 ug/kg) and maximum level (ML) (69 
ug/kg) for Total DDT, with a concentration of 88.1 ug/kg.  None of the other marine SLs were exceeded in 
the East Tidal Channel area.  DMMUs 4 and 5 had no DMMP guideline exceedances.   
 
There was no reason to believe that tributyltin or dioxins/furans would be present at elevated 
concentrations.  Therefore, the DMMP agencies did not require these chemicals to be analyzed. 
 
The State of Washington marine sediment quality standards (SQS) were used to assess COC 
concentrations in surface grab samples collected from Union Slough.  The data provided in Table 4 show 
that there were no SQS exceedances for any of the three surface samples from the slough. 
 

7.   Biological Testing.  The SL and BT exceedances would normally result in a requirement to run bioassays 
and bioaccumulation testing were the chemical results for actual dredged material.  In this case, however, 
the tested material only has the potential to erode.  Depending on the rate of erosion and the resulting 
mixing ratio with cleaner bed-load material, the concentration of pesticides in the material requiring 
dredging may or may not exceed DMMP guidelines (Anchor, 2018).   

 
8.   Antidegradation Evaluation.  As discussed earlier, should dredging be required in the future, the post-

dredge surface will likely be similar to the condition existing in Union Slough prior to breaching the dikes.  
This condition was represented by the three surface grab sample composites taken from the slough prior 
to construction.  Concentrations of COCs in these samples were all below SQS.  Therefore, assuming that 
dredging returns Union Slough to its pre-construction condition, the State of Washington antidegradation 
standard will be met.   

 
9.   Additional Actions Required Before Dredging.  This memorandum documents the evaluation of data 

collected by Snohomish County from erosional areas in preparation for potential dredging of Union Slough.  
Should dredging be required, Snohomish County will collect surface grab samples of shoaled material in 
the slough in accordance with Anchor (2017) and at a level of intensity consistent with the DMMP 
guidelines.  A SAP addendum consisting of the proposed dredge footprint, sampling locations, and 
compositing scheme will be provided to the DMMP agencies for approval prior to sampling. 

 
The preliminary data clearly showed that other than dieldrin and DDT, there is no reason to believe that 
concentrations of other COCs will exceed DMMP SLs or BTs.  Therefore, only dieldrin and DDT 
constituents will need to be analyzed (along with TOC and grain size).  Should concentrations exceed one 
or more SL or BT, the appropriate biological testing will need to be performed.  A brief technical 
memorandum including the sampling data, sample location figure, and testing results will be provided to 
the DMMP agencies by Snohomish County.  The data will also be provided in EIM format. 
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Once testing of the dredged material has been completed, the DMMP agencies will document the results 
in a suitability determination.  This memorandum will be referenced and included as an attachment to the 
suitability determination.  
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11. DMMO Signature.  This memorandum was coordinated by the undersigned with Laura Inouye (Ecology), 
Justine Barton (EPA) and Celia Barton (DNR). 

  
 

   
___________    ________________________________________________  
Date       David Fox, P.E. - Seattle District Corps of Engineers  

  
 
  
  
  
Copies furnished:  
  
DMMP agencies  
Jacalen Printz, Corps Regulatory 
Aaron Kopp, Snohomish County 
Joy Dunay, Anchor QEA 
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Table 2
Soil Collection Data 

DMMU Station ID Date X Coordinate1 Y Coordinate1 Archive Sample ID2 Composite Sample ID Sampling Interval

Surface Interval 
Composite Testing 

Parameters
SB-1 1313428.92 375335.59 SB-1-180102
SB-2 1313565.45 375434.89 SB-2-180102
SB-3 1313388.18 375046.30 SB-3-180102
SB-4 1313556.86 375115.74 SB-4-180102
SB-5 1313813.76 375469.14 SB-5-180102
SB-6 1313993.98 375373.27 SB-6-180102
SB-7 1313818.12 375098.88 SB-7-180102
SB-8 1314085.70 375109.52 SB-8-180102
SB-9 1314307.53 375303.60 SB-9-180104
SB-10 1314558.40 375430.41 SB-10-180104
SB-11 1314363.26 375052.01 SB-11-180104
SB-12 1314645.13 375209.17 SB-12-180104
SB-13 1316789.82 374524.17 SB-13-180104
SB-14 1316711.19 373348.48 SB-14-180104
SB-15 1316267.21 372839.02 SB-15-180104
SB-16 1316053.03 372459.79 SB-16-180104
SB-17 1316310.98 372454.75 SB-17-180104
SB-18 1315098.34 370118.52 SB-18-180104
SB-19 1315273.10 369986.11 SB-19-180104
SB-20 1315554.18 370116.60 SB-20-180104
SB-21 1315793.49 370179.11 SB-21-180104

Notes:
1. Coordinates are in North American Datum of 1983 Washington State Plane, North Zone, U.S. feet.
2. Archives of individual intervals kept.

DMMP: Dredged Material Management Program
DMMU: Dredged Material Management Unit

1/4/2018

1/4/2018

3. DMMP testing parameters include semivolatile organic compounds, polycyclic aromatic hydrocarbons, pesticides, polychlorinated biphenyls, metals, sulfide, ammonia, total organic carbon,
grain size, total volatile solids, and total solids.

0 to 2.5 feet below 
ground surface

(0 to 76 centimeters)

DMMU1

DMMU2

DMMU3

DMMU4

DMMU5

DMMP Testing 
Parameters,3 Bioassay 

Archive

DU-1-180102

DU-2-180102

DU-3-180104

DU-4-180104

DU-5-180104

1/2/2018

1/2/2018

1/4/2018
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Table 3
Sediment Collection Data – Z-Samples

Station 
ID Date

Accepted 
Attempt X Coordinate1 Y Coordinate1

Water Depth
(feet)

Water Level 
(feet NAVD88)2,3

Mudline Depth
(feet NAVD88)3 Sample ID

Sampling 
Interval Below 

Mudline

Z-Sample 
Testing 

Parameters
5 1312833.00 376191.08 10.8 4.04 -6.8

8 1312814.20 376192.59 11.0 4.04 -7.0

1 1315867.41 375431.71 12.6 4.36 -8.2

2 1315876.56 375434.26 12.4 4.36 -8.0

4 1316421.33 372855.82 13.4 6.59 -6.8

8 1316404.31 372803.77 11.6 5.10 -6.5
Notes:

1. Coordinates are in North American Datum of 1983 Washington State Plane, North Zone, U.S. feet.

2. Water levels at time of sampling were surveyed using a real time kinematic global positioning system connected to the Washington State Reference Network.

3. Add 2 feet to NAVD88 to obtain mean lower low water elevation.

DMMP: Dredged Material Management Program 

NAVD88: North American Vertical Datum of 1988 

DMMP Testing 
Parameters,4 

Bioassay 
Archive

SG-1-180103

4. DMMP testing parameters include semivolatile organic compounds, polycyclic aromatic hydrocarbons, pesticides, polychlorinated biphenyls, metals, sulfide, ammonia,
total organic carbon, grain size, total volatile solids, and total solids.

1/3/2018SG-3 SG-3-180103

SG-2-180103
0 to 10 

centimeters
(0 to 4 inches)

1/3/2018SG-1

1/3/2018SG-2
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Table 4
Summary Analytical Results Location ID DU-1-180102 DU-2-180102 DU-3-180104 DU-4-180104 DU-5-180104 SG-1-180103 SG-2-180103 SG-3-180103

Sample ID DU-1-180102 DU-2-180102 DU-3-180104 DU-4-180104 DU-5-180104 SG-1-180103 SG-2-180103 SG-3-180103
DMMU DMMU1 DMMU2 DMMU3 DMMU4 DMMU5 -- -- --

Sample Date 1/2/2018 1/2/2018 1/4/2018 1/4/2018 1/4/2018 1/3/2018 1/3/2018 1/3/2018
Depth 0 - 2.5 feet 0 - 2.5 feet 0 - 2.5 feet 0 - 2.5 feet 0 - 2.5 feet 0 - 10 cm 0 - 10 cm 0 - 10 cm
Matrix SO SO SO SO SO SE SE SE

Method DMMP SL DMMP BT DMMP ML
SMS Marine SCO 

SCUM II
SMS Marine CSL 

SCUM II

Ammonia as nitrogen SM4500NH3H 1.62 J 1.03 J 2.41 2.2 6.59 0.51 U 0.55 U 1.12
Sulfide SM4500S2D 1.22 U 1.29 U 1.41 U 1.42 U 1.69 U 1.33 U 1.36 U 1.47 U

Total organic carbon SW9060AM 1.29 J 0.93 J 1.62 3.4 4.35 0.11 J 0.13 J 0.41 J
Total solids SM2540G 74.61 73.57 71.29 70.89 55.22 76.74 70.71 68.48
Total volatile solids PSEP 5.13 4.53 6.37 8.21 11.2 0.887 0.98 2.13

Gravel PSEP 40.2 13.6 0.2 13.7 1.1 0.1 0.3 0
Sand, very coarse PSEP 3.3 5.1 0.9 1.9 2 0.9 0.5 0.3
Sand, coarse PSEP 2.9 6.6 1.2 5 2.9 18.6 2.9 2.8
Sand, medium PSEP 3.2 9.1 1.2 6.6 3.2 71.4 53.9 27
Sand, fine PSEP 4.2 6.5 3.6 5.1 3.2 7.6 40.1 32.3
Sand, very fine PSEP 6.9 3.1 12.3 6.9 2.3 0.3 1.5 14.2
Total Sand PSEP 20.5 30.4 19.2 25.5 13.6 98.8 98.9 76.6
Silt, coarse PSEP 5.8 6.8 14.5 12.6 5.5 1 U 0.8 U 8.9
Silt, medium PSEP 8.3 10.2 17.6 13.1 14.3 1 U 0.8 U 4.7
Silt, fine PSEP 7.6 11.2 15 11.2 19.3 1 U 0.8 U 3.4
Silt, very fine PSEP 5.6 9.4 12.1 8.8 16.2 1 U 0.8 U 2.2
Clay, coarse PSEP 4.3 6.8 8.2 5.4 10.7 1 U 0.8 U 1.7
Clay, medium PSEP 2.7 4.1 5.1 3.6 6.5 1 U 0.8 U 1
Clay, fine PSEP 5 7.6 8.3 6 12.7 1 U 0.8 U 1.3
Total Fines (Silt + Clay) 39.3 56.1 80.8 60.7 85.2 1 U 0.8 U 23.2

Antimony SW6020A 150 200 -- R -- R -- R -- R 0.04 J -- R -- R -- R
Arsenic SW6020A 57 507.1 700 57 93 14.3 13.8 18.4 13.8 27.2 5.83 5.58 7.82
Cadmium SW6020A 5.1 11.3 14 5.1 6.7 0.13 J 0.1 J 0.16 0.11 J 0.27 0.04 J 0.04 J 0.07 J
Chromium SW6020A 260 260 260 270 59.9 J 65.6 J 57.3 J 51.2 J 65.4 21.5 J 27.4 J 38.1 J
Copper SW6020A 390 1027 1300 390 390 40 34.5 45.3 39.8 52.6 13.6 16.1 26
Lead SW6020A 450 975 1200 450 530 13 11.4 14.2 14.6 30.5 4.09 4.07 5.62
Mercury SW7471B 0.41 1.5 2.3 0.41 0.59 0.0831 0.0686 0.0796 0.0889 0.0966 0.0296 U 0.0316 U 0.0321
Selenium SW6020A 3 1.13 1.17 1.39 0.97 1.62 0.49 J 0.7 U 0.77
Silver SW6020A 6.1 6.1 8.4 6.1 6.1 0.11 J 0.08 J 0.13 J 0.12 J 1.2 0.02 J 0.03 J 0.07 J
Zinc SW6020A 410 2783 3800 410 960 63 67.4 71.1 58.5 77 39.4 43.4 55.2

1,2,4-Trichlorobenzene SW8270DSIM 0.81 1.8 0.3721 U 0.5054 U 0.3086 U 0.1441 U 0.1103 U 4.4545 U 3.8462 U 1.1707 U
1,2-Dichlorobenzene SW8270DSIM 2.3 2.3 0.3721 U 0.5054 U 0.3086 U 0.1441 U 0.1103 U 4.4545 U 3.8462 U 1.1707 U
1,4-Dichlorobenzene SW8270DSIM 3.1 9 0.3721 U 0.5054 U 0.3086 U 0.1441 U 0.1103 U 4.4545 U 3.8462 U 1.1707 U
2,4-Dimethylphenol SW8270DSIM 1.876 UJ 2.5269 UJ 1.5309 UJ 0.7265 UJ 0.554 UJ 22.4545 UJ 19.2308 UJ 5.8293 UJ
2-Methylphenol (o-Cresol) SW8270DSIM 0.2326 J 0.5054 U 0.3086 U 0.1382 J 0.0828 J 4.4545 U 3.8462 U 1.1707 U
4-Methylphenol (p-Cresol) SW8270DSIM 0.3721 U 0.5054 U 0.3086 U 0.0882 J 0.3655 4.4545 U 3.8462 U 1.0488 J
Benzoic acid SW8270DSIM 8.837 7.5484 6.667 4.912 6.345 44.8182 U 38.3846 U 4.1707 J
Benzyl alcohol SW8270DSIM 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
bis(2-Ethylhexyl)phthalate SW8270D 47 78 3.7597 U 5.0538 U 3.0679 U 1.4529 U 0.7839 J 44.8182 U 27.6154 J 11.6341 U
Butylbenzyl phthalate SW8270D 4.9 64 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Diethyl phthalate SW8270DSIM 61 110 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.385 U 4.6585 U
Dimethyl phthalate SW8270DSIM 53 53 0.3721 U 2.151 U 0.3086 U 0.1441 U 0.1103 U 4.4545 U 3.8462 U 1.1707 U
Di-n-butyl phthalate SW8270D 220 1700 1.5039 U 2.1398 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Di-n-octyl phthalate SW8270D 58 4500 1.5039 U 2.1183 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Hexachlorobenzene SW8270DSIM 0.38 2.3 0.3721 U 0.5054 U 0.3086 U 0.1441 U 0.1103 U 4.4545 U 3.8462 U 1.1707 U
Hexachlorobutadiene (Hexachloro-1,3-butadiene) SW8270DSIM 3.9 6.2 0.3721 U 0.5054 U 0.3086 U 0.1441 U 0.1103 U 4.4545 U 3.8462 U 1.1707 U
n-Nitrosodiphenylamine SW8270DSIM 11 11 0.3721 U 0.5054 U 0.3086 U 0.1441 U 0.1103 U 4.4545 U 3.8462 U 1.1707 U
Pentachlorophenol SW8270DSIM 0.1938 J 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Phenol SW8270DSIM 0.7907 0.6989 0.4877 0.3794 0.3678 5.8182 5.2308 2.6585

1,2,4-Trichlorobenzene SW8270DSIM 31 64 4.8 U 4.7 U 5 U 4.9 U 4.8 U 4.9 U 5 U 4.8 U
1,2-Dichlorobenzene SW8270DSIM 35 110 4.8 U 4.7 U 5 U 4.9 U 4.8 U 4.9 U 5 U 4.8 U
1,4-Dichlorobenzene SW8270DSIM 110 120 4.8 U 4.7 U 5 U 4.9 U 4.8 U 4.9 U 5 U 4.8 U
2,4-Dimethylphenol SW8270DSIM 29 210 29 29 24.2 UJ 23.5 UJ 24.8 UJ 24.7 UJ 24.1 UJ 24.7 UJ 25 UJ 23.9 UJ
2-Methylphenol (o-Cresol) SW8270DSIM 63 77 63 63 3 J 4.7 U 5 U 4.7 J 3.6 J 4.9 U 5 U 4.8 U

Semivolatile Organics (µg/kg)

Conventional Parameters (mg/kg)

Conventional Parameters (pct)

Grain Size (pct)

Metals (mg/kg)

Semivolatile Organics (mg/kg-OC)
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Table 4
Summary Analytical Results Location ID DU-1-180102 DU-2-180102 DU-3-180104 DU-4-180104 DU-5-180104 SG-1-180103 SG-2-180103 SG-3-180103

Sample ID DU-1-180102 DU-2-180102 DU-3-180104 DU-4-180104 DU-5-180104 SG-1-180103 SG-2-180103 SG-3-180103
DMMU DMMU1 DMMU2 DMMU3 DMMU4 DMMU5 -- -- --

Sample Date 1/2/2018 1/2/2018 1/4/2018 1/4/2018 1/4/2018 1/3/2018 1/3/2018 1/3/2018
Depth 0 - 2.5 feet 0 - 2.5 feet 0 - 2.5 feet 0 - 2.5 feet 0 - 2.5 feet 0 - 10 cm 0 - 10 cm 0 - 10 cm
Matrix SO SO SO SO SO SE SE SE

Method DMMP SL DMMP BT DMMP ML
SMS Marine SCO 

SCUM II
SMS Marine CSL 

SCUM II
4-Methylphenol (p-Cresol) SW8270DSIM 670 3600 670 670 4.8 U 4.7 U 5 U 3 J 15.9 4.9 U 5 U 4.3 J
Benzoic acid SW8270DSIM 650 760 650 650 114 70.2 108 167 276 49.3 U 49.9 U 17.1 J
Benzyl alcohol SW8270DSIM 57 870 57 73 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
bis(2-Ethylhexyl)phthalate SW8270D 1300 8300 48.5 U 47 U 49.7 U 49.4 U 34.1 J 49.3 U 35.9 J 47.7 U
Butylbenzyl phthalate SW8270D 63 970 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Diethyl phthalate SW8270DSIM 200 1200 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Dimethyl phthalate SW8270DSIM 71 1400 4.8 U 20 U 5 U 4.9 U 4.8 U 4.9 U 5 U 4.8 U
Di-n-butyl phthalate SW8270D 1400 5100 19.4 U 19.9 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Di-n-octyl phthalate SW8270D 6200 6200 19.4 U 19.7 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Hexachlorobenzene SW8270DSIM 22 168 230 4.8 U 4.7 U 5 U 4.9 U 4.8 U 4.9 U 5 U 4.8 U
Hexachlorobutadiene (Hexachloro-1,3-butadiene) SW8270DSIM 11 270 4.8 U 4.7 U 5 U 4.9 U 4.8 U 4.9 U 5 U 4.8 U
n-Nitrosodiphenylamine SW8270DSIM 28 130 4.8 U 4.7 U 5 U 4.9 U 4.8 U 4.9 U 5 U 4.8 U
Pentachlorophenol SW8270DSIM 400 504 690 360 690 2.5 J 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Phenol SW8270DSIM 420 1200 420 1200 10.2 6.5 7.9 12.9 16 6.4 6.8 10.9

2-Methylnaphthalene SW8270D 38 64 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Acenaphthene SW8270D 16 57 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Acenaphthylene SW8270D 66 66 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Anthracene SW8270D 220 1200 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Benzo(a)anthracene SW8270D 110 270 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Benzo(a)pyrene SW8270D 99 210 1.5039 U 2.0215 U 1.2284 U 0.1971 J 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Benzo(b,j,k)fluoranthenes SW8270D 1.2248 J 4.043 U 0.6296 J 0.4676 J 0.577 J 35.9091 U 30.7692 U 9.3171 U
Benzo(g,h,i)perylene SW8270D 31 78 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.1885 J 17.9091 U 15.3846 U 4.6585 U
Chrysene SW8270D 110 460 0.4186 J 2.0215 U 0.4259 J 0.5794 U 0.223 J 17.9091 U 15.3846 U 1.2439 J
Dibenzo(a,h)anthracene SW8270DSIM 12 33 0.3721 U 0.5054 U 0.3086 U 0.1441 U 0.1103 U 4.4545 U 3.8462 U 1.1707 U
Dibenzofuran SW8270D 15 58 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Fluoranthene SW8270D 160 1200 0.4109 J 2.0753 U 0.4691 J 0.3118 J 0.3034 J 15.0909 J 15.3846 U 1.439 J
Fluorene SW8270D 23 79 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Indeno(1,2,3-c,d)pyrene SW8270D 34 88 1.5039 U 2.0215 U 1.2284 U 0.5794 U 0.4437 U 17.9091 U 15.3846 U 4.6585 U
Naphthalene SW8270D 99 170 0.5736 J 2.0215 U 0.7407 J 0.4324 J 0.3816 J 17.9091 U 15.3846 U 1.3171 J
Phenanthrene SW8270D 100 480 0.6047 J 2.0215 U 0.6667 J 0.3824 J 0.3586 J 20.3636 15.3846 U 1.5122 J
Pyrene SW8270D 1000 1400 0.4574 J 2.0215 U 1.2284 U 0.2529 J 0.2184 J 14 J 15.3846 U 1.3659 J
Total Benzofluoranthenes (b,j,k) (U = 0) 230 450 1.2248 J 4.043 U 0.6296 J 0.4676 J 0.577 J 35.9091 U 30.7692 U 9.3171 U
Total HPAH (SMS) (U = 0) 960 5300 2.5116 J 4.043 U 1.5247 J 1.2294 J 1.5103 J 29.0909 J 30.7692 U 4.0488 J
Total LPAH (SMS) (U = 0) 370 780 1.1783 J 2.0215 U 1.4074 J 0.8147 J 0.7402 J 20.3636 15.3846 U 2.8293 J

2-Methylnaphthalene SW8270D 670 1900 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Acenaphthene SW8270D 500 2000 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Acenaphthylene SW8270D 560 1300 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Anthracene SW8270D 960 13000 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Benzo(a)anthracene SW8270D 1300 5100 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Benzo(a)pyrene SW8270D 1600 3600 19.4 U 18.8 U 19.9 U 6.7 J 19.3 U 19.7 U 20 U 19.1 U
Benzo(b,j,k)fluoranthenes SW8270D 15.8 J 37.6 U 10.2 J 15.9 J 25.1 J 39.5 U 40 U 38.2 U
Benzo(g,h,i)perylene SW8270D 670 3200 19.4 U 18.8 U 19.9 U 19.7 U 8.2 J 19.7 U 20 U 19.1 U
Chrysene SW8270D 1400 21000 5.4 J 18.8 U 6.9 J 19.7 U 9.7 J 19.7 U 20 U 5.1 J
Dibenzo(a,h)anthracene SW8270DSIM 230 1900 4.8 U 4.7 U 5 U 4.9 U 4.8 U 4.9 U 5 U 4.8 U
Dibenzofuran SW8270D 540 1700 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Fluoranthene SW8270D 1700 4600 30000 5.3 J 19.3 U 7.6 J 10.6 J 13.2 J 16.6 J 20 U 5.9 J
Fluorene SW8270D 540 3600 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Indeno(1,2,3-c,d)pyrene SW8270D 600 4400 19.4 U 18.8 U 19.9 U 19.7 U 19.3 U 19.7 U 20 U 19.1 U
Naphthalene SW8270D 2100 2400 7.4 J 18.8 U 12 J 14.7 J 16.6 J 19.7 U 20 U 5.4 J
Phenanthrene SW8270D 1500 21000 7.8 J 18.8 U 10.8 J 13 J 15.6 J 22.4 20 U 6.2 J
Pyrene SW8270D 2600 11980 16000 5.9 J 18.8 U 19.9 U 8.6 J 9.5 J 15.4 J 20 U 5.6 J
Total Benzofluoranthenes (b,j,k) (U = 0) 3200 9900 15.8 J 37.6 U 10.2 J 15.9 J 25.1 J 39.5 U 40 U 38.2 U
Total HPAH (DMMP) (U = 0) 12000 69000 32.4 J 37.6 U 24.7 J 41.8 J 65.7 J 32 J 40 U 16.6 J
Total LPAH (DMMP) (U = 0) 5200 29000 15.2 J 18.8 U 22.8 J 27.7 J 32.2 J 22.4 20 U 11.6 J

4,4'-DDD (p,p'-DDD) SW8081B 16 1.42 2.44 9.4 0.97 U 0.99 U 0.99 U 0.95 U 0.99 U
4,4'-DDE (p,p'-DDE) SW8081B 9 7.91 11.5 28.8 0.97 U 0.99 U 0.99 U 0.95 U 0.99 U
4,4'-DDT (p,p'-DDT) SW8081B 12 9.17 18.6 49.9 0.97 U 0.99 U 0.99 U 0.95 U 0.99 U
Aldrin SW8081B 9.5 0.49 U 0.49 U 0.49 U 0.49 U 0.5 U 0.5 U 0.48 U 0.5 U

Polycyclic Aromatic Hydrocarbons (mg/kg-OC)

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pesticides (µg/kg)
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Table 4
Summary Analytical Results Location ID DU-1-180102 DU-2-180102 DU-3-180104 DU-4-180104 DU-5-180104 SG-1-180103 SG-2-180103 SG-3-180103

Sample ID DU-1-180102 DU-2-180102 DU-3-180104 DU-4-180104 DU-5-180104 SG-1-180103 SG-2-180103 SG-3-180103
DMMU DMMU1 DMMU2 DMMU3 DMMU4 DMMU5 -- -- --

Sample Date 1/2/2018 1/2/2018 1/4/2018 1/4/2018 1/4/2018 1/3/2018 1/3/2018 1/3/2018
Depth 0 - 2.5 feet 0 - 2.5 feet 0 - 2.5 feet 0 - 2.5 feet 0 - 2.5 feet 0 - 10 cm 0 - 10 cm 0 - 10 cm
Matrix SO SO SO SO SO SE SE SE

Method DMMP SL DMMP BT DMMP ML
SMS Marine SCO 

SCUM II
SMS Marine CSL 

SCUM II
Chlordane, alpha- (Chlordane, cis-) SW8081B 0.49 U 0.49 U 0.49 U 0.49 U 0.5 U 0.5 U 0.48 U 0.5 U
Chlordane, beta- (Chlordane, trans-) SW8081B 0.49 U 0.49 U 0.49 U 0.49 U 0.5 U 0.5 U 0.48 U 0.5 U
Dieldrin SW8081B 1.9 1700 8.4 9.93 23.3 0.97 U 0.99 U 0.99 U 0.95 U 0.99 U
Heptachlor SW8081B 1.5 270 0.49 U 0.49 U 0.49 U 0.49 U 0.5 U 0.5 U 0.48 U 0.5 U
Nonachlor, cis- SW8081B 0.99 U 0.98 U 0.97 U 0.97 U 0.99 U 0.99 U 0.95 U 0.99 U
Nonachlor, trans- SW8081B 0.99 U 0.98 U 1.4 0.97 U 0.99 U 0.99 U 0.95 U 0.99 U
Oxychlordane SW8081B 0.99 U 0.98 U 0.97 U 0.97 U 0.99 U 0.99 U 0.95 U 0.99 U
Sum 4,4 DDT, DDE, DDD (U = 0) 50 69 18.5 32.54 88.1 0.97 U 0.99 U 0.99 U 0.95 U 0.99 U
Total DMMP Chlordane  (U = 0) 2.8 37 0.99 U 0.98 U 1.4 0.97 U 0.99 U 0.99 U 0.95 U 0.99 U

Total DMMP PCB Aroclors (U = 0) 38 12 65 0.3023 U 0.4194 U 0.2407 U 0.1147 U 0.092 U 3.6364 U 2.9231 U 0.9756 U

Aroclor 1016 SW8082A 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U
Aroclor 1221 SW8082A 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U
Aroclor 1232 SW8082A 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U
Aroclor 1242 SW8082A 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U
Aroclor 1248 SW8082A 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U
Aroclor 1254 SW8082A 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U
Aroclor 1260 SW8082A 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U
Aroclor 1262 SW8082A 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U
Aroclor 1268 SW8082A 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U
Total DMMP PCB Aroclors (U = 0) 130 3100 3.9 U 3.9 U 3.9 U 3.9 U 4 U 4 U 3.8 U 4 U

Notes:
indicates detected concentration is greater than DMMP SL
Detected concentration is greater than DMMP BT
indicates detected concentration is greater than DMMP ML
Detected concentration is greater than SMS Marine SCO SCUM II screening level
Detected concentration is greater than SMS Marine CSL SCUM II screening level

Italicized  indicates non-detected concentration is above one or more identified screening levels
Bold indicates detected result
µg/kg:  microgram per kilogram
BT: bioaccumulation trigger
cm: centimeter
CSL: cleanup screening level
DMMP: Dredged Material Management Program
DMMU: Dredged Material Management Unit
ft: feet
HPAH: high-molecular-weight polycyclic aromatic hydrocarbon
J: estimated value
LPAH: low-molecular-weight polycyclic aromatic hydrocarbon
mg/kg: milligram per kilogram
mg/kg-OC: milligram per kilogram total organic carbon normalized
ML: maximum level
N: normal environmental sample
PCB: polychlorinated biphenyl
pct: percent
R: rejected
SCO: sediment cleanup objective
SCUM II: Sediment Cleanup Users Manual II
SE: sediment
SL: screening level
SMS: Sediment Management Standards
SO: soil
U: compound analyzed, but not detected above detection limit
UJ: compound analyzed, but not detected above estimated detection limit

PCB Aroclors (mg/kg-OC)

PCB Aroclors (µg/kg)
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Table 5
Pesticides Exceedance Summary

SL ML BT DMMU1 DMMU2 DMMU3 AVG AVG/2 AVG/4 AVG/10
1.9 1,700 - 8.4 9.9 23.3 13.9 6.9 1.7 0.2
9 - - 7.91 11.5 28.8 16.1 8 2 0.2
16 - - 1.42 2.44 9.4 4.4 2.2 0.6 0.1
12 - - 9.17 18.6 49.9 25.9 12.9 3.2 0.3
- 69 50 18.5 32.54 88.1 46.4 23.2 5.8 0.6
- - - 1.29 J 0.93 J 1.62 - - - -
- - - 40.2 13.6 0.2 - - - -
- - - 20.5 30.4 19.2 - - - -
- - - 39.3 56.1 80.8 - - - -

Notes:

indicates concentration is greater than DMMP screening level

indicates concentration is greater than DMMP maximum level or bioaccumulation trigger.

µg/kg: microgram per kilogram
AVG: the average of the three composite samples from the East Tidal Channel area.

BT: bioaccumulation trigger

DMMP: Dredged Material Management Program

DMMU: Dredged Material Management Unit
ML: maximum level

SL: screening level

TOC: total organic compound

AVG/X: a dilution factor representative of settled erosional material that has mixed with other sediments (other erosional areas 
from upstream)

DMMP Criteria
(µg/kg)

Sample Results
(µg/kg)

Average of DMMU1, DMMU2, DMMU3
(µg/kg)

Compound
Dieldrin
4,4-DDE
4,4-DDD
4,4-DDT

Total 4,4-DDX
TOC

Gravel
Sand
Fines
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