Appendix A:

Description of business inspection, source tracing, and line cleaning programs
in the Lower Duwamish Waterway
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1. Business Inspections

1.1. INSPECTION PROGRAM HISTORY

In 2003, SPU and King Co started business inspections in the Diagonal Ave S CSO/SD basin to support cleanup
efforts in the Diagonal/Duwamish Early Action Area. These inspections targeted stormwater quality, industrial
wastewater and hazardous waste management. The joint inspection program lasted for three years, at which
point King County withdrew to focus on businesses that are permitted under the King County Industrial Waste
program.

SPU has continued in the subsequent years to develop a robust inspection program. In 2007, SPU was one of
the distinguished programs selected to be supported by the Department of Ecology Local Source Control (LSC)
grant and training assistance program. In the years since SPU has continued to support LSC as a leadership
program providing training and mentoring to new inspectors across western Washington. The modern business
inspection program encompasses the entire City of Seattle separated drainage basin, but special emphasis is
placed on the LDW. SPU currently carries out comprehensive inspections at businesses in the LDW to evaluate
compliance with both City and County, State and Federal regulations regarding stormwater, industrial
wastewater, spill containment, and hazardous waste management practices.

1.2. CROSS PROGRAM REFERRALS AND COLLABORATION

Business inspectors primarily verify compliance with the City of Seattle Stormwater code but are also trained to
perform multi-media inspections beyond stormwater compliance. Through internal training and collaboration
meetings with external partners, inspectors have sufficient expertise to refer issues to our regulatory partners
for targeted follow-up. Areas of concern include hazardous waste management, industrial wastewater
discharges to the sanitary sewer, volatile or particulate releases affecting air quality, safety concerns, fire risk,
construction and permitting, and business licensing. SPU Source Control has an effective working relationship
for referrals with King County Industrial Waste, King County Hazardous Waste Program, Department of Ecology
Hazards Waste and Water Quality Programs, Seattle Department of Construction and Inspections, Puget Sound
Clean Air Agency for independent follow-up. Likewise, our partner agencies refer stormwater-related issues to
SPU staff when encountered during their inspections. Section 3.1.2 of the SCIP contains additional information
on referrals.

If SPU is aware that the business has an NPDES Stormwater Permit from Ecology or an Industrial Waste
permit/authorization from King County, the Inspector may call the respective agency to coordinate a joint
inspection. These joint inspections are often coordinated through the Duwamish Inspectors Group, a
partnership of inspectors from EPA, Ecology, King County, and Seattle that meets regularly to discuss inspection
activities. SPU periodically updates its database with permitting information from other agencies so that
Inspectors are aware when a joint inspection should be arranged.

1.3. INSPECTION PROCESS CONTINUOUS IMPROVEMENT

Since its inception in 2003, SPU source control has operated under a culture of continuous improvement of our
processes to increase inspector efficiency, business efficacy, our collaboration, and record keeping. Over the
years these improvements have included routine updates of our inspection procedures manual and inspection
forms, development of an Access database to store and retrieve historic inspection records, and development of
communication aids and reference documents for inspectors.

In spring of 2017, SPU undertook a process evaluation under LEAN program management principles. As a result
of this effort significant improvements were made to our enforcement process which resulted in a concise

Appendix A
Inspection, Source Tracing, and Line Cleaning Program Descriptions A-1



process which is faster and easier to implement. An additional goal developed from the LEAN process and
initiated mid-year 2018, SPU conducted an extensive update of our inspection records database. This effort
transitioned the team to all electronic record keeping, mobile data entry, and primarily paperless
communication with our partner businesses. This culture of continuous improvement ensures program
relevance with changing technology, culture, economy and regulatory environment.

1.4. BUSINESS INSPECTION PROCESS AND PROGRESSIVE ENFORCEMENT

SPU conducts both unscheduled and scheduled inspections. The decision to schedule or conduct an
unannounced inspection is done at inspector discretion, with the inspector seeking to balance the desire for a
candid evaluation of a business, inconvenience to the business owner or manager, and inspector efficiency. The
inspection process is summarized in Figure A-1.

At the initial inspection, the inspector gathers information on stormwater source control practices, industrial
wastewater discharges, and hazardous waste management practices. A typical inspection includes both an
interview with staff and a tour of the facility. Inspection notes and photographs are entered directly into the
database either through a field tablet or a cell phone application. At the conclusion of the inspection, the
Inspector reviews the required corrective actions, if any, and the compliance process with the owner and/or
operator. Post inspection, the inspector selects appropriate violations of the stormwater code for inclusion in a
‘Corrective Action’ letter. The letter and supplemental drainage map, contractor list, guidance sheets, or best
management practice (BMP) information is sent with the corrective action letter. This information is typically
sent via email, but paper copies may be sent on request. The business is provided 30 days to comply with the
required corrective actions. Business may be provided a compliance extension if requested in writing and
accompanied by supporting information.

1 2 3 4
Site visit and Inform business Re-inspect for Progressive
inspection —» owner of required —» corrective actions —» enforcement, if
corrective actions necessary

Figure A-1: SPU stormwater inspection process.

After 30 days, the Inspector re-inspects the site to evaluate the compliance status and affirm the corrective
actions have been implemented. If the business is compliant, a ‘Closure’ letter is sent to document the end of
the inspection cycle. If the corrective actions have not been implemented, SPU uses a “progressive enforcement
process” to achieve compliance.

Under the guidance of progressive enforcement, the business is typically issued a Notice of Violation (NOV)
however with a suspended penalty. The potential penalty amount is based on a point system matrix of eight
elements including:

= Public health risk

= Environmental damage or adversely affecting infrastructure

= Willful or knowing violation

= Unresponsive in correcting action

= Improper operation or maintenance

= Failure to obtain necessary permits and approval
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= Economic benefit to non-compliance
= Repeat violation

NOV’s are drafted by the lead inspector but reviewed by the business inspection lead, City attorney’s office, and
the Source Control program manager.

The business is usually provided 2 weeks to comply upon receipt of the NOV. Unlike regular corrective action
letters, NOV’s are typically sent through registered mail in addition to email. If the violation involves an illicit
discharge or is an otherwise egregious violation, the financial penalty aspect of the NOV may be issued
immediately, and the compliance window shortened. The inspection team has flow charts and guidance
documents detailing enforcement criteria for source control implementation and illicit discharges/connections.
These documents and NOV review process ensure that there is consistency and transparency in the
enforcement process. For complex sites, such as those that may require an engineered solution to comply, the
responsible party and the City may choose to enter into a Voluntary Compliance Agreement, which identifies
milestones for compliance and acts as a contract between the parties. The City also has an administrative
appeal process as part of its progressive enforcement process. The progressive enforcement process for
inspections is outlined in Figure A-2.

1 2 3 4 5 6
Initial Corrective Re- Notice of 3 Inspection Voluntary
inspection |y action | —p| inspect |—) | violation (may || (if needed) |—p| compliance
letter include agreement or
penalty) Further action

Figure A-2: SPU stormwater enforcement process.

1.5. PROGRAM PROGRESS

The joint SPU-King County business inspection program continued from 2003 to 2006. During that time, 1,100
inspections were completed at approximately 625 businesses, mostly in the Diagonal Ave S CSO/SD basin. In
2006, SPU took over the business inspection program while King County continued to inspect those businesses
in the LDW that are permitted under its Industrial Waste Program. King County also provides technical
assistance to SPU as needed on issues related to industrial waste and hazardous waste.

In 2010, the City completed the first round of inspections at the approximately 1,166 pollution-generating
businesses in the Lower Duwamish drainage basin. Between 2003 and December 31, 2019, approximately 3,421
inspections were conducted in the Duwamish basin (1,620 initial inspections, 1,801 follow-up inspections).
Businesses inspected between July 1, 2014 and June 30, 2019 are shown on Maps 31-54 and are listed in
Appendix G.

1.5.1. Corrective Actions

When inspectors find problems, they require businesses to implement corrective actions. SPU tracked 26
different corrective actions in the original Business Inspection Database (Table A-1). The expanded and
improved 2018 database has the ability to cite 131 unique corrective action conditions (see Appendix L). Eight
of the corrective actions are violations of conditions under the jurisdiction of a partner agency and are used to
generate and track referrals, 34 are specialized stormwater infrastructure maintenance actions, while 7 are
related to maintenance of stormwater treatment infrastructure. The 123 remaining corrective actions pertain to
implementation of best management practices outlined in the Stormwater Manual. However, many of these
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corrective actions are rather specialized (examples include airplane deicing procedures or log handling and
sorting) which are rarely cited. Approximately 30 corrective action conditions are routinely cited by business
inspectors in the modern program configuration. Over the life of the program, business inspectors have shifted
a focus onto citation of corrective actions directly enforceable under the City of Seattle Stormwater Code and
referral of hazardous waste or industrial waste violations to our partner agencies as described previously.

Table A-1: Corrective actions tracked in SPU's original business inspection database.

Hazardous Waste Spill Control Industrial Waste

Repair or replace degraded open | Clean and eliminate leaks and Implement pretreatment for

chemical containers spills from storage areas discharge

Properly designate waste Properly educate employees Maintain pretreatment system

Properly dispose of waste Improve or purchase adequate Obtain proper permit for facility
spill response materials discharge

Properly document waste Develop and implement spill

disposal response procedures

Properly label containers

Properly store product/waste

Stormwater
Don’t discharge process Implement proper fueling Obtain NPDES permit for
wastewater to storm drain operations discharge
Implement proper material Implement proper washing Make storm drain facility parts
transfer practices practices accessible
Properly perform maintenance of | Properly store containerized Storm drain facility needs to be
vehicles and equipment materials cleaned

Implement proper housekeeping | Properly store non-containerized | Missing or damaged components
materials to storm drain facility need
replacement

Correct illicit connection

As of December 31, 2019, inspectors have required 7,175 corrective actions at 1,042 different businesses or
business sites from inspections conducted within the LDW.! The most common problems encountered during
inspections are listed in Table A-2.

I Inspection counts exceed number of businesses inspected because businesses may need to be inspected more than once
during an inspection cycle to achieve compliance with the City Stormwater Code.
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Table A-2: Corrective actions required of businesses in LDW (2003 - 2019).

Corrective Action Number of % of Total
Violation Violations
Spill plan 1,039 14%
Clean stormwater catch basins and components 823 11%
Spill kit 804 11%
Stormwater and spill Response training 801 11%
Referral to partner agency (e.g., King County, Department 781 11%
of Ecology)
lllicit connections, prohibited discharges, and spill cleanup 767 11%
Container storage 495 7%
Perform routine site maintenance 474 7%
Solid waste storage 307 4%
Repair, map or install drainage infrastructure 284 4%
Cleaning and washing 218 3%
Storage of leachable or erodible materials 212 3%
Equipment and vehicle repair 77 1%
Material transfer or loading/ unloading 50 1%
Vehicle and equipment fueling 43 1%

2. Source Tracing

2.1. SAMPLING METHODS

No single sampling methodology exists to effectively trace potential sources of contaminants to LDW sediment.
Therefore, a variety of sampling techniques are used. Sediment (or solids) samples, rather than whole water
samples, are generally preferred because:

= Storm drain solids samples provide a more direct measure of potential contaminant contributions to
waterway sediment, because many contaminants of concern are relatively insoluble and tend to attach
to the particles present in stormwater/wastewater. Consequently, they are transported to the
waterway primarily as particulates.

= Storm drain solids samples can be collected relatively quickly using simple tools and equipment. By
comparison, stormwater sampling requires fairly expensive automatic samplers, which may require
structural modifications to install, as well as considerable staff resources to operate and maintain.

= Storm drain solids that accumulate in the stormwater/wastewater systems provide a measure of
pollutant contributions over a longer time period (generally what has been deposited since the system
was last cleaned), whereas water samples provide only a snapshot of a single event.

= Unlike whole water samples, storm solids samples do not usually present detection limit problems for
the analytical laboratory. Contaminants present in storm drain solids can usually be quantified, which
makes it easier to evaluate and interpret the sample results.

Samples of solids are collected from various locations within the stormwater/wastewater collection systems.
Sampling solids enables the source tracing efforts to maximize coverage of the LDW stormwater/wastewater
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systems and to gather information on the extent and location of contaminants within the systems. Because
active City CSOs represent only 436 acres of the approximately 20,000 acres of combined sewer service area in
the LDW, SPU has focused its efforts on the City-owned MS4.

Each type of sample represents a different geographic scale and a different component of the sediment in the
stormwater/wastewater systems. SPU uses the following four types of samples to track and identify potential
pollutant sources in the LDW:

1.

Inline Sediment Traps. Sediment traps consist of a device mounted inside the conveyance system that
passively collects suspended particulate material that passes by the sampling station. SPU has primarily
used the modified-Norton style trap which consists of 1 L Teflon® bottle held in sleeve held in a
stainless-steel sleeve/bracket that attaches to the pipe or vault structure where they are typically
deployed (Figure 3). The bottle is approximately 8 inches tall. As a result, these traps are only used in
pipes that are 18-inches or larger in diameter?. Using a grant from Ecology, SPU developed a lower
profile, bowl-style trap that could be installed in smaller diameter pipe (Figure 4).

Traps are generally left in place for 12 months to collect enough material for chemical analysis.
Sediment traps typically represent the suspended solids that are transported in the system. Sampling
stations are selected to isolate specific drainage sub-basins or capture contributions from the entire
drainage basin (e.g., generally greater than 50 acres for separated storm basin). Sediment traps are
typically installed to identify potential problem areas within a drainage system and are followed up with
more intensive sampling to identify potential specific contaminant sources (e.g., inline grabs and private
onsite catch basin samples).

Inline Sediment Grab Samples. Inline sediment samples are grab samples collected from maintenance
holes or other structures located on the SD line where sediment may accumulate. Like sediment traps,
inline grab samples also represent contributions on a basin-wide or sub-basin scale. However, inline
grabs typically represent the heavier material that accumulates and is transported in the bedload
material that moves along the bottom of the pipe. These samples are collected using a long-handled
scoop from areas where sufficient sediment is present for chemical analysis (Figure 5). Inline sediment
samples are usually collected prior to installing a sediment trap or prior to cleaning the drain to
characterize the chemical quality of sediment in the SD or combined sewer system and are useful in
tracing sources in systems that are not large enough to install a sediment trap.

Catch Basin Solids. Catch basin samples are grab samples of solids that have accumulated in the catch
basin. Catch basins are part of the stormwater collection system and collect runoff from a small
catchment area (less than 0.5 acres). These structures are equipped with a small sump to capture solids
and other large debris before it can enter the stormwater conveyance system (or before it can enter the
combined sewer system). Because many pollutants present in urban stormwater runoff tend to adhere
to solids, catch basins can also trap pollutants. The solids that accumulate in catch basins provides a
measure of the quality of storm drain solids discharged from a specific location. Catch basin samples are
collected either from a specific site or property (private onsite) or from the public ROW. .

Soil/Street Dust. Soil and street dust samples are collected to confirm offsite transport of contaminants
from adjacent properties to the City right-of-way and in areas where there is no formal storm drain
system to collect/convey street runoff. Like catch basin samples, soil and street dust samples represent
contributions from a small local area. SPU refers to these samples as “outside the drainage system” or
ODS because samples are not collected from within the stormwater collection/conveyance system.

2 To obtain representative samples, the water level in the pipe needs to overtop the sample bottle during most storm events. In smaller
diameter pipes, the sediment traps are only effective during larger storms.

Appendix A

Inspection, Source Tracing, and Line Cleaning Program Descriptions A-6



Figure 4: New bowl-style trap.

Figure 3: Modified-Norton style trap that
has been used by SPU.

Figure 5: Inline grab sampling

2.2. DATA INTERPRETATION

There are no regulatory standards for catch basin solids, inline solids, and sediment trap samples. SPU typically
compares results to the state sediment management standards (SMS) and the Washington State Model Toxics
Control Act (MTCA) Method A cleanup standards®. Although these standards do not apply to storm drain solids,
SPU, Ecology, and other members of the LDW Source Control Work Group commonly use the SMS as screening
levels to provide a rough indication of storm drain solids quality. The SMS establish two levels:

= Sediment cleanup objective (SCO): Ecology’s goal for protection of human health and the environment.
= Cleanup screening level (CSL): Maximum allowed concentration of any contaminant and level of
biological effects permissible at a site or site cleanup unit after completion of a cleanup action.

Because storm drain solids samples typically contain fairly high concentrations of total organic carbon (TOC), the
dry-weight equivalent SMS values (i.e., LAET and 2LAET) are used for the organic compounds where SCO/CSL
values are based on TOC-normalized concentrations.*

3 MTCA Method A cleanup standards are used only to evaluate contaminants for which there are no sediment management standards
(e.g. total petroleum hydrocarbons).

4TOC concentrations in storm drain sediment samples ranges from 0.3 to 42 percent with average and median concentrations of 6.3 and
5.6, respectively.
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SPU uses the CSL/2LAET to trigger source tracing activities. To date, SPU has focused on looking for sources of
metals, PAHs, and PCBs, because they exceed the CSL/2LAET screening levels more often than other chemicals.®
Source tracing screening levels are used to focus City activities on areas where the highest levels of
contaminants are present that may be affecting the City’s-owned MS4 (i.e., a “worst first” approach). To date,
these levels have been effective in informing the City’s actions. Screening levels may change over time to reflect
overall improvements in source concentrations and/or regulatory requirements.

Comparison of storm drain sediment collected from catch basins, maintenance holes, and sediment traps to
SMS criteria is considered conservative. If storm drain solids samples are below the SCO criteria, there is little
chance of stormwater causing sediment offshore of the outfalls to become re-contaminated above these levels.
However, a concentration above the SCO does not necessarily indicate that the sediment offshore of the outfall
will exceed standards, because sediment discharged from storm drain disperses in the receiving environment
and mixes with sediment from other sources before depositing.

When specific sources of contaminants are identified, SPU inspectors work with the discharger to control
sources by requiring the discharger to comply with the City Stormwater Code to eliminate or modify the practice
that generates the problem chemical or by moving a particular activity inside where contaminants can be
effectively contained or by isolating outdoor activities to prevent contaminants from coming in contact with
stormwater. In most cases, SPU has been able to effect the necessary changes using City code authority. When
problems extend beyond what the City has legal authority to require, the situations are referred to partner
agencies that have the appropriate authority:

= Sites with industrial waste management issues (e.g., process waste being discharged to the sanitary of
combined sewer without a permit) are referred to King County Industrial Waste

= Sites with hazardous waste handling, labelling, or disposal issues are referred to King County Local
Hazardous Waste Program (small quantity generators) or Ecology Hazardous Waste and Toxics
Reduction (large quantity generators)

= Sites that should have an industrial stormwater general permit and do not, or sites with a permit that
are not in compliance with permit requirements are referred to the Ecology Water Quality Program.

= Sites where releases of hazardous materials have occurred that require onsite cleanup are referred to
EPA and/or Ecology.

3. Line Cleaning

Cleaning is not conducted until source tracing efforts have been exhausted in a given location or system.
Depending on the situation, cleaning may be limited to a specific area where problems were identified, or the
entire City-owned MS4 drainage system may be cleaned. In cases where specific sources are identified, line
cleaning occurs after SPU inspectors have worked with the responsible party, verified that appropriate controls
have been put in place, and the property owner has removed any contaminated sediment from the private
onsite drainage system. Where no source(s) can be identified, City lines are scheduled to be cleaned after the
SPU source control team has inspected all of the businesses that are considered to be potential sources and
when sufficient samples have been collected upstream and downstream of a problem area to identify the pipes
where sediments containing elevated levels of contaminants have accumulated. In these cases, it is assumed
that there is no longer an ongoing source and cleaning is performed to remove what is considered to be legacy
contaminants that may interfere with future source tracing efforts. The SPU source control team meets weekly
to discuss overall progress and issues encountered by the inspectors. Information exchanged during these

5 The one exception is BEHP, which is frequently above the 2LAET in storm drain solids samples. See Section Error! Reference source not
found.for a discussion of phthalates.
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meetings helps to determine when source tracing has been completed. Pipe cleaning activities are prioritized
based on the following criteria:

= Severity of contamination as determined by source tracing sampling (e.g., number and magnitude of
exceedance of sediment management standard CSL/2LAET screening levels)

= Length of pipe affected (it is easier to schedule and implement cleaning when only a short section of line
is involved)

= Depth of solids (heavy solid accumulation can reduce pipe capacity and contribute to flooding problems)
= Need for video inspection to evaluate pipe condition or support other investigations

= Availability of a suitable site to install the necessary decant/dewatering/treatment facility. Sites must
have access to a sanitary sewer, access for vactor trucks and equipment, and ideally be near the area
being cleaned to minimize travel time.

= Available resources. Existing budget is limited; therefore, SPU has aggressively sought outside funding
to expand its line cleaning efforts.

Lines are re-sampled after sufficient material has accumulated in the system to evaluate whether sources are
adequately controlled. If chemical concentrations following cleaning exceed the CSL/2LAET triggers, the source
tracing/cleaning cycle begins again until confirmation samples show that concentrations remain below the
CSL/2LAET.

Line cleaning work in the LDW is typically conducted by a contractor that has experience conducting similar work
for the City. Line cleaning operations include installing and operating a temporary decant/treatment facility to
dewater the solids removed by cleaning, jetting and cleaning lines/structures, disposing of all solids removed
from the system, and video-inspecting the lines after cleaning to confirm that cleaning was successful and to
assess the condition of the pipes. Sediment removed during storm drain cleaning operations typically must be
dewatered prior to disposal. Excess water is removed, treated, and discharged to the local wastewater
collection system under a discharge authorization with King County. Decant/treatment facilities generally
include two 20,000-gallon storage tanks to remove solids by settling and a third tank to hold treated water for
testing. In some cases, additional filtering using bag or sand filter systems is needed to remove solids. In
addition, a granular activate carbon (GAC) filter may also be required to remove PCBs and other organic
chemicals that could interfere with treatment plant operations or biosolids disposal. The remaining solids are
then shipped offsite for disposal, typically a Subtitle D landfill.
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Figure B-1: Arsenic (As) Box Plots
Storm drain solids samples collected in Seattle’s MS4 between August 13, 2003 and June 30, 2019

* Blue line = SCO (57 mg/kg dw), and Red line= CSL (93 mg/kg dw)

* Median concentrations by outfall are shown in bolded text.

* SCIP 1 = August 18, 2003 - June 30, 2014 (all samples).

*SCIP 2 =July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-2: Copper ( Cu) Box Plots
Storm drain solids samples collected in Seattle’s MS4 between August 13, 2003 and June 30, 2019

* Red line= SCO/CSL (390 mg/kg dw)

* Median concentrations by outfall are shown in bolded text.

*SCIP 1 = August 18, 2003 - June 30, 2014 (all samples).

*SCIP 2 =July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-3: Lead (Pb) Box Plots
Storm drain solids samples collected in Seattle’s MS4 between August 13,2003 and June 30, 2019

* Blue line = SCO (450 mg/kg), Red line= CSL (530 mg/kg dw)

* Median concentrations by outfall are shown in bolded text.

* SCIP 1= August 18, 2003 - June 30, 2014 (all samples).

* SCIP2=July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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FigureB-4: Mercury (Hq) Box Plots
Storm drain solids samples collected in Seattle’s MS4 between August 13, 2003 and June 30, 2019

* Blue line = SCO (0.41 mg/kg), Red line= CSL (0.59 mg/kg dw)

* Median concentrations by outfall are shown in bolded text.

* SCIP 1 =August 18, 2003 - June 30, 2014 (all samples).

* SCIP2=July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-5: Zinc (Zn) Box Plots
Storm drain solids samples collected in Seattle’s MIS4 between August 13, 2003 and June 30, 2019

* Blue line = SCO (410 mg/kg), Red line= CSL (960 mg/kg dw)

* Median concentrations by outfall are shown in bolded text.

* SCIP 1= August 18, 2003 - June 30, 2014 (all samples).

*SCIP2=July 1,2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-6: LPAH Box Plots

Storm drain solids samples collected in Seattle’s MS4 between August 13, 2003 and June 30, 2019

* Red line= LAET/2LAET (5,200 ug/kg dw)
* Median concentrations by outfall are shown in bolded text.
*SCIP 1 = August 18, 2003 - June 30, 2014 (all samples).

*SCIP 2=July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-7: HPAH Box Plots
Storm drain solids samples collected in Seattle’s MIS4 between August 13, 2003 and June 30, 2019

* Blue line = LAET (12,000 ug/kg), Red line= 2LAET (17,000 ug/kg dw)

* Median concentrations by outfall are shown in bolded text.

* SCIP 1 = August 18, 2003 - June 30, 2014 (all samples)

*SCIP2=July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-8: Polychlorinated Biphenyls (PCBs) Box Plots
Storm drain solids samples collected in Seattle’s MS4 between August 18, 2003 and June 30,2019

* Blue line = LAET (130 ug/kg dw), and Red line= 2LAET (1,000 ug/kg dw)

* Median concentrations by outfall are shown in bolded text.

*SCIP 1= August 18, 2003 - June 30, 2014 (all samples)

*SCIP 2 =July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-9: Bis(2-ethylhexyl)phthalate (BEHP) Box Plots
Storm drain solids samples collected in Seattle’s MS4 between August 13, 2003 and June 30, 2019

*Blue line = LAET (1,300 ug/kq), Red line= 2LAET (1,900 ug/kg dw)

* Median concentrations by outfall are shown in bolded text.

*SCIP 1= August 18, 2003 - June 30, 2014 (all samples) .

*SCIP 2 =July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-10: Butyl Benzyl Phthalate (BBP) Box Plots

Storm drain solids samples collected in Seattle’s MS4 between August 13, 2003 and June 30, 2019

* Blue line = LAET (63 ug/kg), Red line= 2LAET (900 ug/kg dw)
* Median concentrations by outfall are shown in bolded text.

* SCIP 1 = August 18, 2003 - June 30, 2014 (all samples).
*SCIP 2=July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-11: Dimethyl Phthalate (DMIP) Box Plots
Storm drain solids samples colelcted in Seattle’s MS4 between August 13, 2003 and June 30, 2019

*Blue line = LAET (71 ug/kg), Red line= 2LAET (160 ug/kg dw)

* Median concentrations by outfall are shown in bolded text.

*SCIP 1 = August 18, 2003 - June 30, 2014 (all samples)

*SCIP 2 =July 1,2014 - June 30, 2019. if the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Figure B-12: Total Petroleum Hydrocabons - Diesel (TPH-Diesel) Box Plots
Storm drain solids samples collected in Seattle’s MS4 between August 13, 2003 and June 30, 2019

* Red line= LAET/2LAET (2,000 mg/kg dw)

*Median concentrations by outfall are shown in bolded text.

*SCIP 1 = August 18, 2003 - June 30, 2014 (all samples).

*SCIP 2 =July 1, 2014 - June 30, 2019. if the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Fiqure B-13: Total Petroleum Hydrocabons - Motor Oil (TPH-Motor Oil) Box Plots

Storm drain solids samples collected in Seattle’s MS4 between August 13, 2003 and June 30, 2019

* Red line= LAET/2LAET (2,000 mg/kg dw)
* Median concentrations by outfall are shown in bolded text.

*SCIP 1 = August 18, 2003 - June 30, 2014 (all samples)

*SCIP 2 =July 1, 2014 - June 30, 2019. If the storm drain has been cleaned, only the most recent post-cleaning samples are included.
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Table B-1

As Concentrations:
0-56 mg/kg dw

} 57 - 92 mg/kg dw

} >93 mg/kg dw

SCO =57 mg/kg dw
CSL = 93 mg/kg dw


schmoyb
Typewritten Text
Table B-1


Table B-2

Cu Concentrations:

=— 0-299 mg/kg dw

} 300-389 mg/kg dw

} >390 mg/kg dw

SCO/CSL = 390 mg/kg dw
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Table B-3

Pb Concentrations:

— 0-449 mg/kg dw

} 450-529 mg/kg dw

} > 530 mg/kg dw

SCO = 450 mg/kg dw
CSL = 530 mg/kg dw
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Table B-4

Hg Concentrations:

— 0-0.40 mg/kg dw

} 0.41-0.58 mg/kg dw

} >0.59 mg/kg dw

SCO = 0.41 mg/kg dw
CSL = 0.59 mg/kg dw
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Table B-5

Zn Concentrations:

} 0-409 mg/kg dw

410-959 mg/kg dw

>960 mg/kg dw

e

SCO =410 mg/kg dw
CSL =960 mg/kg dw
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Table B-6
LPAH Heat Tables

Median concentrations (ug/kg dw) over time for near end-of-pipe sediment samples

*The boxes below without median concentrations shown in bolded text are below the LAET/2LAET (5,200 ug/kg dw)

SCIP1 SCIP 2
m = uy W ™~ [un] [9)] L] i (3N (] <t Ly w - o a0y
(] (] (] (] (=] (] [ = = = = = = = = = =
[} () (=] [ (=] [} () (=] (] (] [} (] (=] (] (] [} (]
[a¥} [a¥] (3N [aY] [3¥] [a¥} [a¥] (3N (Y} [a¥] od [a¥] (3N ol [a¥] od [a¥]
S Mevada St 5D
Lower Diagonal Ave S CSQ/SD
Reach SW Dakota St SD

SW ldaho St SD
Head of Slip 25D
1st Ave S SD (east)
S River 5t sD
S Brighton 5t SD
S Myrtle St SD
S Garden 5t SD
Middle I-5SDatSlip4
Reach Georgetown SD
SW Kenny St SD/T115 CSO
Highland Park Wy SW SD
1st Ave S SD (west)
2nd Ave SSD
S Webster 5t 5D
7th Ave SSD
16th Ave S SD (east)
S Norfolk St CSO/PS17 EOF/SD
I-55D at S Ryan St
17th Ave SSD

S 96th St SD e

LPAH Concentrations:

L 0-3,999 ug/kg dw

} 4,000-5,199 ug/kg dw

} > 5,200 ug/kg dw

LAET/2LAET = 5,200 ug/kg dw

Upper
Reach

.
- =
i
=


schmoyb
Typewritten Text
Table B-6


Table B-7
HPAH Heat Tables

Median concentrations (ug/kg dw) over time for near end-of-pipe sediment samples

*The boxes below without median concentrations shown in bolded text are below the LAET (12,000 ug/kg dw)
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SW Idaho St SD
Head of Slip 25D
1st Ave 5 5D (east)
S River 5t 5D
S Brighton St SD
S Myrtle St SD
S Garden 5t 5D
Middle I-5SDatSlip4
Reach Georgetown SD
SW Kenny St SD/T115 CS0
Highland Park Wy SW SD
1st Ave S 5D (west)
2nd Ave SSD
S Webster 5t SD
7th Ave S SD e
16th Ave S SD (east)
S Norfolk St CSO/PS17 EQOF/SD
I-55D at S Ryan 5t
17th Ave SSD
So96thStsD

I 2014

HPAH Concentrations:

0-11,999 ug/kg dw

12,000 - 16,999
ug/kg dw

} > 17,000 ug/kg dw

LAET = 12,000 ug/kg dw
2LAET= 17,000 ug/kg dw

#
I

Upper
Reach
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Table B-8

PCB Concentrations:

F 0129 ug/kg dw

130-999 ug/kg dw

} > 1,000 ug/kg dw

LAET =130 ug/kg dw
2 LAET = 1,000 ug/kg dw
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Table B-9
Bis(2-ethylhexyl

Median concentrations (ug/kg dw) over time for near end-of-pipe sediment samples

hthalate (BEHP) Heat Tables

*The boxes below without median concentrations shown in bolded text are below the LAET (1,300 ug/kg dw)

Lower
Reach

Middle
Reach

Upper
Reach

S Mevada StsD
Diagonal Ave 5 CSQ/SD
SW Dakota S5t SD
SW ldaho St SD
Head of Slip 2 5D
1st Ave 5 SD (east)

S River 5t SD
S Brighton 5t 5D
S Myrtle St SD
S Garden StSD
I-55D atSlip 4
Georgetown SD
SW Kenny St SD/T115 CSO
Highland Park Wy SW SD
1st Ave S SD (west)
2nd Ave SSD
S Webster St SD
7th Ave SSD
16th Ave 5 5D (east)

S Norfolk St CSO/PS17 EQOF/SD
I-55D at S Ryan 5t
17th Ave SSD
S$96thStsSD

m
o
o
4N}

67,000

2004

15,850

2005

17,000

3,090

6,400

2006

3,110

11,750

2007

3,250

SCIP1

2008

7,200

10,650

2009

11,800

2010

2011
2012
2013

I 2014

5,755

2,900

|

2,600 6,300

2015

20,000

2016

SCIP 2
~ '] )
= = =
o o o
&~ & &~

10,300

3,689

6,850

29,300
2,000 8,600 2,060

-

BEHP Concentrations:

0-1,299 ug/kg dw

1,300-1,899 ug/kg dw

]. > 1,900 ug/kg dw

LAET = 1,300 ug/kg dw
2LAET = 1,900 ug/kg dw
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Table B-10

BBP Concentrations:

} 0-62.9 ug/kg dw

63 — 899 ug/kg dw

>900 ug/kg dw

LAET =63 ug/kg dw
2LAET =900 ug/kg dw
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Table B-11

Dimethyl

hthalate (DMP)Heat Tables

Median concentrations (ug/kg dw) over time for near end-of-pipe sediment samples

*The boxes below without median concentrations shown in bolded text are below the LAET/ (71 ug/kg dw)

Lower
Reach

Middle
Reach

Upper
Reach

S Mevada StSD
Diagonal Ave S CSO/SD
SW Dakota St 5D
SWldaho St SD
Head of Slip 2 5D
1st Ave SSD (east)

S River 5t 5D
S Brighton 5t 5D
S Myrtle St SD
S Garden 5t SD
I-55DatSlip4
Georgetown SD
SW Kenny St 5D/T115 CS0
Highland Park Wy SW SD
1st Ave SSD (west)
2nd Ave 55D
S Webster 5t 5D
7th Ave SSD
16th Ave S 5D (east)

S Norfolk St CSO/PS17 EOF/SD

I-5 50 at S Ryan 5t
17th Ave SSD
596thStSD

2003

2004

5

2005

W
(=]
=]
o

2007

SCIP1

2008

200.0
360.0

140.0

2009

167.5

2010

2011
2012
2013
2014

380.0

2015

2016

=

——
=

SCIP2

2017

147.0

2018

148.0

2019

125.0

395.5

DMP Concentrations:

0 - 70 ug/kg dw

} 71-159 ugrkg dw

> 160 ug/kg dw

LAET = 71 ug/kg dw
2 LAET = 160 ug/kg dw
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Table B-12
Total Petroleum Hydrocarbons - Diesel (TPH-Diesel) Heat Table
Median concentrations (mg/kg dw) over time for near end-of-pipe sediment samples

*The boxes below without median concentrations shown in bolded text are below the LAET/2LAET (2,000 mg/kg dw)

SCIP1 SCIP 2
m < 15 [Ts] ~ w o) o — 3] o = 1)) [Ts] [
(] (=] [ ] (] (] (] (] = = = = = = = =
(=] (=] (] () [ (] [} [} (=] (=] (] () (] [ (]
(3N [3¥] (3N [a¥] [aY] (Y} [a¥} od (3N (3N [a¥] [a¥] [a¥] [aY] ol
S Mevada StsD
Lower Diagonal Ave S CSO/SD
Reach SW Dakota St 5D

SW ldaho St SD
Head of Slip 2 5D
1st Ave SSD (east)
S River 5t SD
S Brighton St 5D
S Myrtle St SD
S Garden St SD
Middle I-55D atSlip 4
Reach Georgetown SD
SW Kenny St SD/T115 CSO
Highland Park Wy SW SD
1st Ave S SD (west)
2nd Ave SSD
S Webster 5t 5D
Tth Ave SSD
16th Ave 5 5D (east)
S Norfolk St CSOQ/PS17 EQF/SD
I-55D at SRyan 5t
17th Ave SSD
S96th St SD

Upper
Reach

2018

2019

TPH-Diesel
Concentrations:

0— 1,499 mg/kg dw

} 1,500-1,999
mg/kg dw

:|‘ > 2,000 mg/kg dw

LAET/2LAET = 2,000 mg/ kg dw
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Table B-13
Total Petroleum Hydrocarbons - Motor Oil (TPH-Oil) Heat Table

Median concentrations (mg/kg dw) over time for near end-of-pipe sediment samples

*The boxes below without median concentrations shown in bolded text are below the LAET/2LAET (2,000 mag/kg dw)

SCIP1 SCIP 2

Reach Georgetown SD
SW Kenny St SD/T115CS0O

Highland Park Wy SW SD 2,300 ]‘ >2,000 mg/kg dw
1st Ave S SD (west) 12,000 | 8,000 4,250
2nd Ave SSD
S Webster 5t SD
7th Ave SSD
16th Ave S SD (east)
S Morfolk 5t CSO/PS17 EQF/S ..
I-55D at SRyan St
17th Ave SSD
596th 5t sSD

2] =
o o
o o
oJ oJ

2014

2005
2006
2007
2008
2009
2010
2011
2012
2013
2015
2016
2017
2018
2019

S Nevada St SD
Lower Diagonal Ave S CS0/SD
Reach SW Dakota St SD
SW ldaho St SD
Head of Slip 2 5D
1st Ave S SD (east)
S River 5t SD
S Brighton St SD
S Myrtle St SD
S Garden St SD
Middle I-5SD at Slip 4

3,200

TPH-OIl
Concentrations:

0— 1,499 mg/kg dw

} 1,500-1,999
mg/kg dw

LAET/2LAET = 2,000 mg/ kg dw

Upper
Reach
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1. INTRODUCTION

Information about individual City-owned outfalls and outfalls that receive stormwater and/or wastewater from
City storm drains are described in the following sections. Sample numbers and descriptions are based on data
collected through June 2019. In drainage systems where line cleaning has occurred, only samples collected after
cleaning are included in the data summaries.! Map numbers (e.g., Map 4) refer to maps provided in the map
attachment to this Source Control Implementation Plan.

2. UPPER REACH

2.1. 16" Ave S SD (east)

The 16 Ave S SD (east) serves a 3.2-acre basin west of E Marginal Wy S. This system mostly collects roadway
runoff from short sections of 16" Ave S and E Marginal Wy S plus runoff from a portion of an industrial parcel
located at the southwest corner of 16" Ave S and E Marginal Wy S within the City of Seattle (Map 4). This outfall
also serves several catch basins on the east side of the 16" Ave S right-of-way within the City of Tukwila. Boeing
disconnected the drainage from its property at 7755 E Marginal Wy S located on the east side of 16" Ave S as
part of cleanup work conducted at Plant 2. This area no longer contributes runoff to the 16" Ave S SD (east).

In 2014, King County installed a stormwater wet vault as part of the South Park bridge construction. The
approximately 34,000-gallon wet vault treats runoff from the lower 1,000 feet of the South Park bridge
approach on 16 Ave S prior to discharging to the LDW via a new 24-inch outfall. The upper 550 feet between
the pedestrian tunnel and E Marginal Wy S (city-owned part of the system) continues to discharge untreated to
the LDW via the existing outfall.

SPU cleaned the city-owned portion of the 16™ Ave S SD (east) drainage system in 2013. Prior to cleaning, SPU
collected six storm drain solids samples from this system (one right-of-way catch basin and five inline grab
samples). Results are summarized in Table C-1. Benzyl alcohol, benzoic acid, and 2-methylphenol exceeded the
2LAET screening levels in 2 to 3 of the 5 inline grab samples collected from this system. One inline sample (7.7
mg/kg at MH201) exceeded the CSL screening level for mercury and two inline samples (1,020 and 1,640 mg/kg,
at MH201 and MH202, respectively exceeded the CSL screening level for zinc.

After cleaning, in 2019, SPU collected an inline grab from a MH201 near the downstream end of the City-owned
system. Results are presented in Table C-2. Benzyl alcohol (2,690 ug/kg dw), benzoic acid (1,120 ug/kg dw), and
zinc (1,340 mg/kg) remained elevated after cleaning. Mercury (0.358 mg/kg) was below the SCO after cleaning
but was still high compared to other storm drains in the LDW. PCBs (463 ug/kg dw) in the 2019 sample were
higher than the samples collected in 2008 prior to cleaning (241 ug/kg dw) and were more than two times
higher than the median concentration observed in other storm drains in the LDW (96 ug/kg dw). LPAH, HPAH,
and cPAH in MH201 were also more than two times higher than the median concentration observed in other
storm drains in the LDW, but this is not surprising given the heavy traffic that crosses the South Park Bridge.

1 Samples flagged as “post cleaning” and “never been cleaned” are included. Samples flagged as “ODS” (outside the drainage system,
such as soil, dirt, caulk, and paint), “non-MS4”, and “pre-cleaning” are not included in the data analysis.
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Table C-1:

system before cleaning.

Summary of chemicals exceeding SMS screening levels in the 16th Ave S (east) drainage

N = number of samples

BEHP = bis(2-ethylhexyl)phthalate

PCBs = polychlorinated biphenyls
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/mg for cPAH.
a. MTCA Method A soil cleanup level for unrestricted use
b. Sediment remedial action level
Samples collected November 2008 through April 2009.

Table C-2: Results for an inline grab sample collected from the 16th Ave S SD (east) after cleaning.
Sco CSL MH201°¢
LAET 2LAET 06/06/19
Arsenic 57 93 13.8U
Copper 390 390 234
Lead 450 530 144
Mercury 0.41 0.59 0.358
Zinc 410 960
TPH-oil 2,000° 2,0002 12,100J
LPAH 5,200 5,200 1,430)
HPAH 12,000 17,000 8,582
cPAH¢ 1,000 1,000 840
PCBs 130 1,000 463
BEHP 1,300 1,900
Butylbenzyl phthalate 63 900 100 UJ
Appendix C
Summary by Outfall C-2

SCO CsL N Min Max Mean Median = Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 6 3 10 6.4 6.5 0 0
Copper 390 390 6 76 158 127 129 0 0
Lead 450 530 6 64 281 167 156 0 0
Mercury 0.41 0.59 6 0.05 7.7 1.37 0.12 17 17
Zinc 410 960 6 219 1,640 736 587 67 33
TPH-oil 2,0002 2,0002 6 1,100 3,900 1,980 1,650 33 33
LPAH 5,200 5,200 6 190 640 390 385 0 0
HPAH 12,000 17,000 6 1,540 6,650 3,930 3,910 0 0
cPAH 1,000° 1,000° 6 167 819 514 522 0 0
PCBs 130 1,000 6 136 300 229 231 100 0
BEHP 1,300 1,900 6 1,500 44,000 12,100 6,050 100 67
Butylbenzyl 63 900 6 150 2,600 757 425 100 17
phthalate
Dimethyl 71 160 6 29 130 74 68 50 0
phthalate
Benzoic acid 650 650 6 <580 13,000 2,800 <1,700 33 33
Benzyl alcohol 57 73 6 <58 31,000 5.600 300 50 50
2-methyl phenol 63 63 6 <58 5,700 1,100 <170 33 33




SCo CSL MH201¢
LAET 2LAET 06/06/19
Dimethyl phthalate 71 160 125

Exceeds SCO/LAET

_ Exceeds CSL/2LAET

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.

N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

a. MTCA Method A soil cleanup for unrestricted use

b. Sediment remedial action level

c. Near end-of-pipe inline grab.

Nine surface sediment samples were collected within 200 feet of the 16" Ave S SD outfall (AECOM 2012) prior to
2015 when The Boeing Company completed an Early Action Cleanup at Plant 2. Chemicals that exceeded SCO
included:

= Zinc: 420 ) mg/kg at one sample located 180 feet upstream of the outfall

= PCBs: multiple samples. The sample closest to the outfall (40 feet offshore) contained
1,450 ug/kg dw PCBs, but concentrations were higher (2,400 — 17,300 ug/kg dw) at stations further
away (180 feet) from the outfall

= Total HPAH and several individual HPAHSs at one station located 200 feet upstream of the outfall.

PCBs exceeded SMS in eight of the samples, but the highest concentrations were found in samples collected
upstream of the 16" Ave S outfall and PCB concentrations in the storm drain samples (136 — 300 ug/kg dw) were
generally lower than the concentrations found in nearby sediment (220 — 17,300 ug/kg dw, 4,900 ug/kg dw
mean).

After the Plant 2 cleanup, samples were collected in 2015 and 2016 from three locations within 200 feet of the
outfall (PCM006, PCM016, and PCM026, Windward 2018). None of the samples exceeded the SCO for any
chemicals.?

Based on this information, SPU does not consider the 16™ Ave S SD to be a significant source to the waterway.
However, given that the concentrations of several chemicals of concern for the waterway were higher than in
other City storm drains discharging to the LDW, additional work is warranted. Over the next 5 years, SPU
intends to conduct the following activities in the 16" Ave S SD (east) basin:

= Establish a long-term monitoring station near the downstream end of the City-owned portion of this
system to monitor the quality of storm drain solids discharged to the LDW.

= Inspect business at corner of E Marginal Wy S and 16" Ave S and if possible, collect sample from
private onsite catch basin.

= Clean entire system after completing source tracing.

2.2. KCIA SD#1

The KCIA SD#1 serves a total area of about 192 acres (Map 5). Approximately 114 acres in the City MS4 system
(residential areas along Military Rd S) discharges to the KCIA SD#1 outfall via a ditch/culvert system that runs
parallel to the railroad. This system crosses under the railroad and ties into the KCIA SD#1 system on the east
side of Airport Wy S.

2PCMO006 is 130 feet upstream, PCMO016 is 170 feet upstream, and PCM026 is 110 feet downstream of the outfall.

Appendix C
Summary by Outfall C-3



To date, SPU has collected three storm drain solids samples from the City MS4 that discharges to the KCIA SD#1
drainage system (two right-of-way catch basin samples in 20072 and one inline grab sample in 2018). Results are
provided in Table C-3. No chemicals exceeded the SMS screening levels in RCB118 and only phthalates
exceeded the CSL/LAET screening level in RCB116. MH47 was collected from a maintenance hole located on
Military Rd S just upstream of the ditch/culvert system. All chemicals except butyl benzyl phthalate (670 ug/kg
dw) were below the SCO/LAET screening levels.

Table C-3: Storm drain solids sample results for KCIA SD#1.
Sco CSL RCB116 RCB118 MH47
LAET 2LAET 11/16/07 11/16/07 10/12/18
Arsenic 57 93 8U 7U 8.27
Copper 390 390 44.2 53.2 42.9
Lead 450 530 36 20 87.9
Mercury 0.41 0.59 0.06 U 0.05U 0.0581
Zinc 410 960 161 73 169
TPH-oil 2,000° 2,000° 1,500 620 309
LPAH 5,200 5,200 100 66 682
HPAH 12,000 17,000 496 169 4,267
cPAH¢ 1,000 1,000 67 51 540
PCBs 130 1,000 20U 20U 33
BEHP 1,300 1,900 660 603
Butyl benzyl phthalate 63 900 640 60 U 670
Dimethyl phthalate 71 160 60U 60 U 196U
Exceeds SCO/LAET
Exceeds CSL/2LAET

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.

N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

a. MTCA Method A soil cleanup for unrestricted use

b. Sediment remedial action level

More than 20 surface sediment samples have been collected within 200 feet of the KCIA SD#1 outfall. There
were no SMS exceedances at two stations located within 30 feet of the outfall

(LDW-SS127 and 23-intsed-2). At the next closest station to the outfall (LDW-S52080-A at 40 feet offshore) only
dimethyl phthalate and benzyl alcohol exceeded the SMS, although both exceeded the CSL. Multiple SVOCs
exceeded the SCO at stations 90 to 200 feet from the outfall and many of these chemicals also exceeded the
CSL.

It does not appear that solids from the City MS4 system are affecting sediment quality offshore of KCIA SD#1.
Over the next 5 years, SPU plans to continue collecting near end-of-pipe samples from the City MS4 system and
will evaluate whether a sediment trap should be installed to capture a representative sample of solids entering
KCIA SD#1.

2.3. Norfolk CSO/PS17 EOF/SD

The Norfolk CSO/PS17 EOF/SD drainage system serves an area of about 649 acres. Land use in the basin is
approximately 29.4 percent industrial, 18.5 percent residential, 15.9 percent open/vacant/parks, 3.5 percent

3 RCB116 and RCB118 were collected from catch basins in the residential area east of I5.
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commercial, and 32.7 percent right-of-way. Approximately 431 acres are located within the City of Seattle
(Map 6). The remaining 218 acres are within the City of Tukwila’s jurisdiction. The I-5 corridor (11,000 LF) takes
up a significant portion of the right-of-way within this basin.

SPU jetted and cleaned the lines south of S Norfolk St in 2005 in preparation for the Sound Transit Light Rail
project, which when completed in 2010, upgraded the drainage system along

Martin Luther King, Jr Wy S. There are now 30- to 42-inch storm drains on both sides of the roadway, which
improves drainage along this corridor. Unfortunately, Sound Transit mistakenly connected some sanitary side
sewers to the storm drain system, while re-connecting pipes along the corridor. SPU inspectors continue to find
and correct illicit connections that resulted from this work.

In 2011 SPU constructed a 5-acre foot stormwater wet pond just west of I-5 that treats runoff from the 226-acre
MLK sub-basin. Runoff from this portion of the drainage basin now passes through a 1,000-foot long heavily
vegetated drainage swale, the new wet pond, and a natural wetland before discharging to the LDW. SPU
cleaned all the pipes in this sub-basin in 2018.

The CSO and emergency overflow (EOF) connections to the Norfolk outfall are no longer very active. In 2005,
King County installed a 14-foot diameter, 3,100 —foot-long tunnel to store, treat, and disinfect CSOs. The facility
provides storage and treatment of potential CSO during peak, storm events. The diversion of wastewater into
the tunnel prevents the discharge of CSO to surface waters during all but the most severe storms. CSOs that are
discharged, receive primary treatment by settling, screening, disinfection, and dechlorination (King County
2006). Since 2005, the Norfolk CSO has discharged treated flows 0 to 3 times per year with overflow volumes
ranging from <1 to 19.8 million gallons per year (King County 2006 — 2018).

SPU records show that the emergency overflow on pump station #17 in the Norfolk system has discharged twice
in the past 10 years. The first occurred during a large December 11-12, 2010 storm event during which the
pump station discharged approximately 1.3 million gallons over a nearly 7-hr period. This is considered a worst-
case estimate, because there was no evidence that the duckbill valve opened to allow flow from the sanitary
sewer to discharge to the storm drain. SPU crews did not observe any evidence of sewage in the ditch
downstream of the duckbill valve (e.g., toilet paper, rags). The second overflow occurred on February 19, 2017.
Total volume discharged during this event was estimated at 47,075 gallons.

The 25-acre parcel located at 3301 S Norfolk St is being re-developed. Redevelopment is expected to bring
significant changes to the onsite drainage system, which will affect the City’s Norfolk CSO/EOF/SD system at
NST2 and the I-5 SD at S Ryan St system. The Seattle Department of Construction and Inspections is currently
reviewing the developer’s building permit application. SPU will review project plans when they become
available and make necessary adjustments to monitoring locations when the site is developed.

Between the 2005 and 2018 cleanings, SPU collected 122 storm drain solids samples from the City-owned lines
within the Norfolk CSO/EOF/SD drainage system (38 sediment trap, 31 onsite catch basins, 12 right-of-way
catch basin, and 41 inline grab samples). Results are summarized in Table C-4.

Chemical concentrations in samples collected from the Norfolk CSO/EOF/SD drainage system were comparable
to other City storm drains in the LDW (see box plots in Appendix B). However, elevated levels of HPAH have
repeatedly been found in the MLK Jr Wy S sub-basin. SPU continues to track sources of HPAHs in this area. To
date, SPU has found and eliminated several illicit connections (e.g., vehicle/equipment wash pads). During the
2018 cleaning, SPU’s contractor observed and removed deposits of asphalt from the 30-inch pipe on MLK Jr Wy
S north of S Norfolk St.
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Table C-4: Summary of chemicals exceeding the SMS screening levels in the City-owned MS4 within the S
Norfolk CSO/PS17 EOF/SD drainage system before 2018 cleaning.

SCO CSL N Min Max Mean Median = Percentof = Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 111 <54 48 13 11 0 0
Copper 390 390 109 17.2 3,590 160 102 4 4
Lead 450 530 109 10 407 83 64 0 0
Mercury 0.41 0.59 109 <0.02 0.33 0.09 0.08 0 0
Zinc 410 960 109 74 2,850 650 540 58 22
TPH-oil 2,000° 2,000° 103 <64 24,000 3,700 2,860 60 60
LPAH 5,200 5,200 106 <18 79,127 2,500 565 5 5
HPAH 12,000 17,000 106 19.2 585,400 | 16,000 3,328 10 8
cPAH 1,000¢ 1,000¢ 106 <30 83,540 2,200 423 24 24
PCBs 130 1,000 114 <17 2,100 150 86 35 1
BEHP 1,300 1,900 106 <22 74,000 8,100 5,500 69 60
Butyl benzyl 63 900 106 <18 4,600 330 235 69 7
phthalate
Dimethyl 71 160 106 <18 1,950 140 120 44 22
phthalate
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds.

Samples collected October 2005 through April 2018.

a. Includes all samples collected in the MS4 that have not been affected by the 2005 cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which include surface
dirt, soil, or other materials (e.g., caulk, paint)Does not include samples collected before the 2005 cleaning
MTCA Method A soil cleanup level for unrestricted use.

. Sediment remedial action level.
Since the 2018 cleaning, SPU has collected 5 inline grabs or traps and 1 onsite CB sample in the MLK sub-basin.
Results are displayed in Table C-5. Sampling locations are shown on Map 59. PAH concentrations in all samples
were below the 2LAET screening level. Peak LPAH (1,030 ug/kg dw) and HPAH (8,074 ug/kg dw) concentrations
were also significantly lower than samples collected prior to cleaning (79,127 and 585,400 ug/kd dw,
respectively).

Zinc and phthalates continue to exceed SMS screening levels, but except for PCBs at NST-4 (866 J ug/kg dw),
concentrations of these and other chemicals are comparable to levels found in other storm drains in the LDW.
SPU has collected trap samples at NST-4 since 2008. Prior to 2019, PCB concentrations were all below

200 ug/kg dw. The higher level in 2019 (866 J ug/kg dw) is unusual and may reflect new source(s) in this sub-
basin. NST4 drains the southern end of the King County Airport, portions of Airport Wy S, the railroad right-of-
way, and a few private parcels located north of S Norfolk St on the east side of I-5. SPU collected storm drain
solids samples from one right-of-way catch basin on Airport Wy S (RCB130 in 2008) and one private onsite catch
basin at a trucking facility (CB233 in 2015). PCBs in both samples were low (22 and 11 J ug/kg dw, respectively).
SPU inspected the trucking business in 2019 and found no violations. The lot area is swept each month and the
onsite drainage system was well maintained.

Appendix C
Summary by Outfall C-6




Table C-5: Storm drain solids results for samples collected in the MLK Jr Wy S sub-basin after cleaning.

sco csL CB334 NST1® NST1® NST3 2 NST4 2 NST5 2

LAET 2LAET 05/03/19 04/17/19 04/17/19 04/16/19 04/16/19 04/16/19
Arsenic 57 93 17.4 11.2 6.75U 10.2U 95.4 U -
Copper 390 390 123 110 40 94.7 111 --
Lead 450 530 58.3 76.4 27.6 72.7 407 -
Mercury 0.41 0.59 0.0426 0.117 0.0573 0.142 0.494 U) -
Zinc 410 960 713 207 463 435 -
TPH-oil 2,000 ¢ 2,000 ¢ 2,790 1,090 1,680 J 1,000 J -
LPAH 5,200 5,200 1,032 1,020 414 1,025 791 -
HPAH 12,000 17,000 5,969 J 8,074 ) 3,271 6,017 3,873 -
CPAH ¢ 1,000 ¢ 1,000 ¢ 684 ) 963 407 573 ) 683 ) -
PCBs 130 1,000 66 162 J 111 20U 866 J 492
BEHP 1,300 1,900 7,280 -
Butylbenzyl 63 900 205 ) 156 J 50.9 ) 427 791 UJ -
phthalate
Dimethyl 71 160 296 U 100 UJ 59.8 U 99.8 UJ 791 UJ -
phthalate

Exceeds SCO/LAET

_ Exceeds CSL/2LAET

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.

BEHP = bis(2-ethylhexyl)phthalate

New samples collected after the lines were cleaned in 2018.

a. Sediment trap sample

b. Inline grab at sediment trap location

c. Sediment remedial action level

d. Sediment remedial action level.
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For the past 2 years, SPU has not been able to retrieve the sediment trap at station NST-2 due to high water
levels in the maintenance hole. This trap will be relocated and re-established following redevelopment at the
3301 S Norfolk St property.

All samples collected in the S Norfolk CSO/EOF PS17/SD system that have not been affected by either the 2005-
or 2018-line cleaning operations are summarized in Error! Not a valid bookmark self-reference.. Median
concentrations for all chemicals are similar to the levels observed at other storm drains in the LDW.

Table C-6: Results for storm drain solids results collected in the S Norfolk St CSO/EOF PS17/SD after 2018

cleaning.

SCO CSL N® Min Max Mean Median Percent of @ Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 56 <5.4 48 13 10 0 0
Copper 390 390 55 17.2 3,590 200 106 7 7
Lead 450 530 55 15 407 90 63 0 0
Mercury 0.41 0.59 55 <0.03 0.33 0.09 0.09 0 0
Zinc 410 960 55 74 2,220 610 579 51 27
TPH-oil 2,000° 2,000° 49 <64 24,000 4,300 3,200 51 51
LPAH 5,200 5,200 52 <20 79,127 4,400 568 10 10
HPAH 12,000 17,000 52 21 585,400 27,000 3,168 12 12
cPAH 1,000°¢ 1,000°¢ 52 <34 83,540 3,600 396 17 17
PCBs 130 1,000 59 <18 2,100 140 73 14 1
BEHP 1,300 1,900 53 <22 74,000 9,600 6,500 60 53
Butyl benzyl 63 900 53 <20 4,600 330 180 70 4
phthalate
Dimethyl 71 160 53 <19 1,950 140 65 40 17
phthalate

N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds.

Samples collected October 2005 through April 2019

a. Includes all samples collected in the MS4 that have not been affected by the 2005 and 2018 cleaning operations (i.e., data
flagged as “never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use.
Sediment remedial action level.

Near end-of-pipe samples collected at NST-1 and NST-4 were below the CSL/2LAET screening level for metals
and PCBs (See Appendix B). Occasional exceedances (<10 percent of the 21 samples) have occurred for LPAH,
HPAH, and cPAH. Like other outfalls in the LDW, phthalates more often exceed the 2LAET screening levels
(29-43 percent).

As reported in SCIP 1, from 2010-2012, SPU collected 33 stormwater samples at the downstream end of the
164-acre MLK sub-basin as part of it NPDES stormwater monitoring requirements. The MLK sub-basin was
selected to characterize stormwater quality from industrial land use. Land use in the is 37 percent industrial,
32 percent residential, 13 percent commercial and 18 percent open space. Sample results are summarized in
Table C-7.
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Table C-7: Norfolk CSO/PS17 EOF/SD stormwater monitoring data (2010 - 2012).

No. of # Detects Min Max Median Mean
samples

Total suspended solids 33 33 16 455 63 87
Copper, total 33 33 10.2 64.3 18 23
Copper, dissolved 33 33 2 19.2 5 5.7
Lead, total 33 33 2 43 8 10
Lead, dissolved 33 15 0.2 3 0.5 0.5
Mercury, total 33 5 0.01 0.047 0.01 0.01
Mercury, dissolved 33 0 -- -- -- --
Zing, total 33 33 71 420 131 155
Zinc, dissolved 33 33 12 125 46 47
TPH-diesel 32 32 0.15 2.4 0.77 0.8
TPH-oil 32 32 0.34 3.3 1.6 1.7
Acenaphthene 33 0 -- -- -- --
Acenaphthylene 33 0 -- -- -- --
Anthracene 33 0 -- -- -- --
Fluorene -- -- -- --
Naphthalene 33 5 0.05 2.1 0.05 0.1
Phenanthrene 33 13 0.04 0.33 0.05 0.1
Benzo(a)anthracene 33 2 0.04 0.3 -- 0.1
Benzo(a)pyrene 33 5 0.05 0.36 0.05 0.1
Benzo(g,h,i)perylene 33 9 0.035 0.36 0.05 0.1
Benzofluoranthenes, total 33 8 0.05 0.72 0.095 0.1
Chrysene 33 11 0.04 0.44 0.05 0.1
Dibenzo(a,h)anthracene 33 0 -- -- -- --
Fluoranthene 33 17 0.05 0.6 0.06 0.1
Indeno(1,2,3-cd)pyrene 33 3 0.04 0.28 0.05 0.1
Pyrene 33 21 0.05 0.74 0.11 0.2
Bis(2-ethylhexyl)phthalate 33 20 0.5 2.2 1.6 2.2
Butyl benzyl phthalate 33 0 -- -- -- --
Diethyl phthalate 33 3 0.5 8.9 0.5 0.8
Dimethyl phthalate 33 0 -- -- -- --
Di-n-butylphthalate 33 0 -- -- -- --
Di-n-octylphthalate 33 0 -- -- -- --
PCBs 6 4 <0.01 0.022 0.008 0.010

Reference: SPU 2012
Units: Total suspended solids (mg/L). All other parameters (ug/L)

King County dredged and capped contaminated sediment offshore of the Norfolk outfall in February-March
1999 and monitored sediment offshore of the Norfolk for the following five years (King County 2005). Chemicals
exceeding SCO during the five-year post-cleanup monitoring program are listed in Table C-8. In September
2003, Boeing conducted additional cleanup in the area offshore of the outfall from Boeing property, due to
elevated levels of PCBs found at NK503 during the 2000 sampling event and subsequent sampling conducted by
Ecology in 2002. PCB concentrations offshore of the Boeing storm drain outfall were greater than six times the
CSL (King County 2005). PCBs consistently exceeded the SCO and/or LAET in samples collected offshore of the
Boeing storm drain outfall.
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In addition, sporadic exceedances of PCBs occurred in the channel offshore of the Norfolk outfall (NFK501 in
2004) and the combined channel down gradient of both outfalls (NFK502 in 2001). The 2004 NFK501 sample
was collected less than a year after Boeing dredged the adjacent area offshore of the Boeing storm drain outfall.
The NFK502 exceedance was never repeated in any of the subsequent samples at this location.

Sporadic exceedances of SCO for butyl benzyl phthalate and PCBs have occurred offshore of the

Norfolk CSO/PS 17 EOF/SD outfall since the 1999 cleanup, but there was no consistent upward trend (King
County 2005). Butyl benzyl phthalate exceeded the SCO at both stations located downstream of the outfall in
the 0-2 cm samples collected in April 2001. All other samples were below the SCO for BBP.

Based on these results, King County (2005) concluded that:

There have been periodic exceedances of SMS criteria on the Norfolk sediment cap. These
exceedances, however, have been sporadic in nature and do not appear to show a
consistent upward trend. Surface recontamination of the sediment cap from discharges of
the Norfolk CSO, to levels approaching SCO chemical criteria, does not appear to have
occurred over the five-year monitoring period. There appear to be some residual PCB
concentrations at the site that are greater than the SCO criterion of the LAET.

Table C-8: Chemicals exceeding SCO offshore of Norfolk CSO/PS17 EOF/SD following early action area

cleanup.
Sample Station NFK501 ® NFK502 ° NFK503 ©
Distance from outfall 50 100 90
(ft)
Direction Opposite Opposite Downstream
1999 baseline None None PCBs
2001 Butyl benzyl phthalate® Butyl benzyl phthalate®, PCBs

PCBs

2002 None BEHP PCBs
2003 None None PCBs ¢
2004 PCBs None PCBs

Results for samples collected at depths of 0-10 cm.

Reference: King County (1999, 2001, 2002, 2003, 2004).

a. Outlet channel opposite Norfolk CSO/PS17 EOF/SD outfall

b. Combined channel downstream of Norfolk and Boeing outfalls

c. Outlet channel opposite Boeing storm drain

d. PCB results could not be OC normalized because of high TOC in sample. Dry weight concentration exceeded the
LAET for PCB:s.

e. Sample collected at 0-2 cm depth exceeded the SCO for butyl benzyl phthalate. All butyl benzyl phthalate results
for samples collected in 2002 and 2003 were qualified as non-detect due to problems with laboratory
contamination.

Over the next 5 years, SPU intends to conduct the following activities in the S Norfolk St CSO/EOF PS17/SD:

= Continue inspecting businesses

= Remove material from the sediment trap at the downstream end of the MLK Wy Jr sub-basin and re-
establish flow channel, clean oil/water separator, 64-inch pipe (EQNUM 614010) west of
MLK Wy Jr S and 36-inch pipe (EQNUM 614009) pipe on MLK Jr Wy S that were not completed
during the 2018 line cleaning work in this basin. Schedule annual preventative maintenance
cleaning for the sediment trap and oil/water separator.
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=  Work with King County Airport to investigate potential sources of PCBs in the NST-4 sub-basin where
elevated levels of PCBs (866 J ug/kg dw) were observed in the 2019 trap sample.

= Relocate trap NST-2, if necessary, after property at 3301 S Norfolk St is redeveloped. SPU will notify
Ecology if this trap is moved.

= Continue source tracing to determine whether PAH sources have been sufficiently controlled.

2.4.1-5SD at S Ryan St

The I-5 SD at S Ryan St, constructed by WSDOT in 1964, serves an area of about 529 acres, a portion of which
(122 acres) is in Tukwila (Map 7). In 1994, WSDOT constructed a dry pond/swale system to treat runoff from I-5.
Low flows from I-5 were routed to the treatment system, which discharges to the Norfolk CSO/EOF/SD drainage
system, while high flows were diverted around the treatment system to the S Ryan St outfall. In 2011, SPU
constructed a wet pond/wetland system immediately south of the WSDOT dry pond. The wet pond replaced the
existing swale, but effluent from the WSDOT dry pond continues to discharge to the Norfolk drainage system.
Other modifications to this system include:

= In 1992, SPU constructed a diversion structure on the S Norfolk CSO/PS17 EOF/SD drainage system at
NST-2 to allow high flows from the City’s approximately 224-acre ML King Jr Wy S sub-basin to bypass to
the I-5 SD at S Ryan St during large storm events.

= In 1995, SPU constructed a 200-foot long biofiltration swale on the north side of the S Boeing Access Rd
(along the I-5 cloverleaf). The swale treats runoff from an 18-inch SD on S Ryan St in Tukwila.

Because of the high flow bypass at NST-2, many of the storm drain solids samples collected from the Norfolk
CSO/EOF/SD would be representative of stormwater discharging from the I-5 SD at S Ryan St. In addition, during
the previous reporting period SPU collected two inline (MH215 near the downstream end just east of

E Marginal Wy S and MH116 on the 60-inch pipe just west of I-5) and two right-of-way catch basin samples
(RCB122 and RCB123) from this system. As shown in Table C-9, phthalates and TPH-oil are the only parameters
that exceeded the SMS screening levels and except for lead, median concentrations were similar to the
concentrations observed in other storm drains in the LDW.

SPU attempted to collect samples from near the downstream end of this drainage system at E Marginal Wy S
during the current reporting period but was unable to find enough material to sample.

Table C-9: Storm drain solids sample results from 15 SD at S Ryan St.
Sco CSL RCB122 RCB123 MH215 © MH116
LAET 2LAET 01/04/08 01/04/08 05/13/09 11/02/11
Arsenic 57 93 10U 6U 10)J 10U
Copper 390 390 52.6 54.9 87.6) 444 )
Lead 450 530 40 21 3571 3301
Mercury 0.41 0.59 0.04U 0.05U 0.07J 0.03U
Zinc 410 960 93 233 3151 201
TPH-oil 2,000 ? 2,000 ° 570 740 240
LPAH 5,200 5,200 72 90 184 ) 58U
HPAH 12,000 17,000 230 885 2,249 ) 133
cPAH 1,000 ® 1,000 ° 51 136 202 52
PCBs 130 1,000 20U 19U 232 18U
BEHP 1,300 1,900 300 480 3508
Butyl benzyl phthalate 63 900 60U 790 380 58U
Dimethyl phthalate 71 160 60U 59U 61U 58U
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Exceeds SCO/LAET

Exceeds CSL/2LAET
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons
Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.
a. Sediment remedial action level
b. Sediment remedial action level
c. Near end-of-pipe inline grab.

Except for TPH-oil, chemical concentrations in the single near end-of-pipe inline sample (MH215) collected in
2009, were all below the CSL/2LAET/MTCA Method A screening level.

Eleven surface sediment samples (EIT048, OR-05, OR-06, 0S-04, 0S-05, 0S-06, DR-04, EST104, EST098, DRB-116,
and LDW-SSRWSD-A) have been collected within 6 — 200 feet of the I-5 SD at S Ryan St outfall (AECOM 2012,
SAIC 2011). One SCO exceedance for total PCBs was observed at 0S-06 (770 ug/kg dw), located about 40 feet
upstream of the outfall. No other SMS exceedances have been reported at these stations.

Over the next 5 years, SPU intends to continue operating and maintaining the two sediment traps, NST-2,
located at the overflow structure on the Norfolk drainage that discharges to the I-5 SD at S Ryan St and NST3,
located at the upstream end of the biofiltration swale adjacent to the I-5 cloverleaf. As described above, trap
NST-2 may need to be relocated to accommodate likely changes in drainage due to proposed development on
the property at 3301 S Norfolk St. SPU will notify Ecology if the NST-2 needs to be re-located.

2.5. 16" Ave S SD (west)

The 16™ Ave S SD (west) serves about 4 acres of roadway on the west side of the South Park Bridge, including
the bridge approach plus portions of Dallas Ave S, S Sullivan St, and 14™ Ave S within the Seattle city limits

(Map 8). Approximately 1.3 acres are located within the City of Seattle, the remainder is in unincorporated King
County. King County installed a bioretention treatment system along the east side of the bridge when it was
rebuilt in 2011-2014. It treats runoff from all but a small portion of this drainage system (roof drains and
roadway along the east side of the bioretention system, which are in unincorporated King County).

SPU has not sampled the 16™ Ave S SD (west). Nine sediment samples have been collected within 90-190 feet
offshore of the outfall. No exceedance of SCO was observed in any sample.

Over the next 5 years, SPU will sample select catch basins located within the city along Dallas Ave S and
14" Ave S.

2.6. 17" Ave S SD

The 17" Ave S SD was constructed in 2016 when the City completed the Adjacent Streets and Drainage
Improvement Project for the T117 Early Action Area cleanup to remove PCB-contaminated soil found in the
right-of-way (Integral 2017). It serves about 2.9 acres of roadway (Dallas Ave S between 14" Ave S and

17% Ave S, 16™ Ave S/17" Ave S between Dallas Ave S and S Donovan St, as well as property adjacent to the
roadway (see Map 9). Runoff is collected and treated in a system composed of eight infiltrating bioretention
cells and four Filterra™ tree box units. Treated runoff from the Filterra™ units and high flows that bypass the
Filterra™ and bioretention cells are discharged to the waterway via an 18-inch outfall. The bioretention cells are
constructed with two layers of media, 18 inches of soil-mulch mixture to support plant growth underlain by

24 inches of a mixture of sand, zeolite, and granular activated carbon (GAC). The media in the Filterra™ tree box
units is also amended with 10 percent GAC (Integral et al., 2014).
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Since the outfall was put into operation in 2016, SPU has collected six samples from 1) pre-settling cells on the
bioretention system, 2) dirt adjacent to pedestrian path where stormwater ponded?, and 3) a near end-of-pipe
sediment trap. Results are presented in Table C-10. Concentrations of most chemicals were similar to what has
been found in other storm drains in the LDW. However, as shown in TableC-11, phthalate concentrations
increased between 2017 and 2018 in the samples collected from RCB76 on 17" Ave S

Although the median PCB concentration was similar to what has been observed in other storm drains in the
LDW, concentrations in RCB85 and 17™-ST1 (456 and 685 ug/kg dw) were higher than expected given that PCB-
contaminated soil was removed as part of the Superfund cleanup conducted in 2015-2016.

SPU also collected stormwater samples from the underdrains in one of the bioretention cells and one Filterra"
unit in 2018-2019 (SPU 2018). Underdrain sampling was required by EPA and Ecology to allow SPU to evaluate
when the filtration media needs to be replaced. Bioretention Cell B was constructed with a portion of the cell
equipped with a liner and underdrain for this purpose. Five samples were collected from each unit during storm
events in 2018-2019. PCBs were not detected at 0.01 ug/L in any of the underdrain samples.

The first post-cleanup sediment samples were collected in the waterway offshore of T117 in March 2019
(Cabanillas 2019). Samples, collected as part of the long-term monitoring and maintenance plan

(Integral and AECOM 2018), were analyzed for PAHs, PCBs, dioxins/furans, and arsenic. One sample was
collected within 200 feet of the 17™ Ave S SD outfall; PERIM-5-LTM was collected about 100 feet downstream of
the outfall. It exceeded the project-designated removal action level for arsenic (15.9 mg/kg dw versus

12 mg/kg dw) but did not exceed the SCO (57 mg/kg dw). Arsenic concentrations in the four storm drains solids
samples tested in the 17" Ave S SD (<19.3 — 29.8 mg/kg) were all below the SCO, but above the removal action
level. Cabanillas (2019) also reported exceedances of the removal action level for arsenic at two other sampling
stations located 250-750 feet offshore of the 17" Ave S SD outfall.

Over the next 5 years, SPU intends to conduct the following activities in the 17™ Ave S SD:

= Check the sediment trap each year and retrieve samples when there is sufficient material for
analysis.

= Collect solids samples from various locations to track PCBs in the basin

= Implement the underdrain monitoring program as described in the project sampling and analysis
plan (SPU 2018). The next round of sampling is scheduled to occur in 2021.

4 SPU had contractor regrade area to prevent future ponding along pathway.
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Table C-10: Solids sampling results for 17th Ave S SD.

Chemical SCo csL RCB75° RCB76" RCB76" RCB85° 0DS51¢ 17*.sT1°
LAET 2LAET 01/08/17 01/09/17 12/18/18 12/18/18  01/09/17  05/08/19
Arsenic 57 93 21 29.8 12.3 193U 21.2 -
Copper 390 390 87.6 114 93.8 146 62.3 -
Lead 450 530 29.4 46.7 28.5 61.3 21 -
Mercury 0.41 0.59 0.09382 0.06326 0.0471 U 0.0878 0.06059 -
Zinc 410 960 455 500 601 176 -
TPH-oil 2,000 2,000 2,030 1,620 628 -
LPAH 5,200 5,200 383 236 257 431 107 -
HPAH 12,000 17,000 3,048 2,781 5,945 4,354 7751 -
CPAH 1,000f 1,000f 349 312 867 525 92 -
PCBs (total Aroclors) 130 1,000 74.3 85.1 63.3 24.4 685
BEHP 1,300 1,900 14,500 -
Butyl benzyl phthalate 63 900 533 208 1,150 97.9U 113 -
Dimethyl phthalate 71 160 493U 243U 88.9 U 91.4 -

N = number of samples BEHP = bis(2-ethylhexyl)phthalate

TPH = total petroleum hydrocarbons

PCBs = polychlorinated biphenyls PAH = polycyclic aromatic hydrocarbons,

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

Exceeds SCO/LAET

_ Exceeds CSL/2LAET

maoooTow

Presettling cell on Cell F located on 16 Ave S
Presettling cell on Cell D located on 17t Ave S
Presettling cell on Cell C located on 16™" Ave S
Dirt sample collected from southeast corner of pedestrian path at Dallas Ave S and S Donovan St

Sediment trap at last maintenance hole before outfall. Trap installed in 2017. Retrieval attempted in 2018, but insufficient material for analysis.

sample contained enough material for only PCBs analysis.

bl

g. Sediment remedial action level.
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TableC-11: Phthalate concentrations in RCB76 in 17th Ave S SD basin.

Phthalates (ug/kg dw) RCB76 RECB76
1/9/17 12/18/18
Bis(2-ethylhexyl)phthalate 9,610 89,000
Butyl benzyl phthalate 298 1,150
Dimethyl phthalate 243 U 1,230

2.7. 596" St SD

The S 96™ St SD serves an area of 1,089 acres, mostly in unincorporated King County (Map 10). Approximately
99 acres within the City of Seattle drain to this outfall. SPU cleaned the City’s MS4 system in this basin in 2016.°
Prior to cleaning, SPU collected 12 storm drain solids samples from the City portion of this system (9 right-of-
way catch basin, 2 private onsite catch basin, and 1 inline grab sample). Results are summarized in Table C-12.
Zinc, TPH-oil, and phthalates exceeded SMS screening levels, but concentrations were comparable to levels
found in other storm drains in the LDW.

Table C-12: Summary of chemicals exceeding SMS screening levels in the City-owned portion of the S 96th
St SD before cleaning.
Chemical SCO CSL N Min Max Mean Median Percentof @ Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 9 4.9 30 15 11 0 0
Chromium 260 270 1 55 55 55 55 0 0
Copper 390 390 9 21 158 66 58 0 0
Lead 450 530 9 19 120 41 27 0 0
Mercury 0.41 0.59 9 <0.02 0.1 0.04 0.04 0 0
Zinc 410 960 9 82 1,740 620 291 44 22
TPH-oil 2,000 2,000° 9 <120 18,000 2,400 510 11 11
LPAH 5,200 5,200 9 18 3,180 610 92 0 0
HPAH 12,000 17,000 9 78 4,910 1,900 1,177 0 0
cPAH 1,000 1,000 9 17 555 210 124 0 0
PCBs 130 1,000 12 <17 130 41 20U 0 0
BEHP 1,300 1,900 9 200 19,000 3,100 1,300 44 33
Butyl benzyl 63 900 9 <19 5,900 1,300 490 67 33
phthalate
Dimethyl 71 160 9 <19 155 426 39 11 0
phthalate

N = number of samples

BEHP = bis(2-ethylhexyl)phthalate
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.
Samples collected March 2008 through May 2013.

PCBs = polychlorinated biphenyls

5 Over the past 5 years, SPU has focused on cleaning drains on the west side of the waterway because SPU had access to a site on the
west side of the waterway where dewatering and solids handling could be performed, which minimized transportation requirements.
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a. MTCA Method A soil cleanup level for unrestricted use.

b. Sediment remedial action level.
SPU attempted to collect an inline sample from near the downstream end of the City system after cleaning. An
inline grab was collected in 2018 (MHA41), but this maintenance hole does not capture all of the runoff from the
City portion of the basin. Only chromium (795 mg/kg) exceeded the CSL/2LAET screening levels. Zinc
(795 mg/kg), and butyl benzyl phthalate (320 ug/kg dw) exceeded the SCO/LAET screening levels. SPU tried
again to sample a downstream location in 2019, but there was not enough material in the downstream
maintenance holes.

There are several potential sources of chromium in the area, a hard chrome plater; a painting and blasting
facility, and an electroplater. The electroplater is on Ecology’s list of known and suspected contaminated sites
due to metals contamination found in onsite soil and groundwater. Runoff from the painting/blasting facility
discharges to the City system upstream of MH41. SPU inspected this facility in 2015 and found an internal floor
drain in the wheelabrator room connected to the drainage system and also noted that more frequent yard
sweeping was needed. This site installed a stormwater treatment system in 2009-2011, to remove metals.
Further investigation is needed to determine whether this site is the source of chromium found in MH41.

Two sediment samples were collected offshore of the S 96 St SD outfall (LDW18-2100A-1 and
LDW18-2100A-2).as part of the pre-design, near outfall sampling effort (Windward 2018). No chemicals
exceeded sediment criteria. It does not appear that this outfall and particularly the MS4 portion of the basin has
affected sediment quality in the waterway.

Over the next 5 years, SPU intends to conduct the following activities in the S 96" St SD basin:

= Continue to inspect the businesses in the area served by the City MS4 with the intent of re-
inspecting all businesses at least once during the 5-year period.

= Evaluate whether a sediment trap can be installed in this system to facilitate collection of storm
drain solids for long term monitoring.

2.8. DUWAMISH SUBSTATION OUTFALLS

Seattle City Light’s approximately 8.4-acre Duwamish Substation facility located at the southern end of LDW
study area is served by four small drainage systems, three discharge to outfalls owned by City Light (Duwamish
Substation SDs #1, #2, and #3) and one discharges to the W Marginal PI S SD owned by the City of Tukwila
(Map 11). Ecology (Leidos 2015a) collected solids samples from three of the drainage systems on

December 16, 2014 (Map 62). Results for the outfalls owned by City Light are presented in Table C-13. See
following section for W Marginal Pl S SD results. Samples were analyzed for priority pollutant metals, semi-
volatile organic chemicals, PCBs (Aroclor and congener), and dioxins/furans. In addition, one sample from
outfall #2 (CB-H1) was analyzed for volatile organic chemicals, but only acetone (11 ug/kg dw), a common
laboratory contaminant, was detected.

Table C-13: Storm drain solids sampling results, Duwamish Substation storm drains.

Chemical sco cSsL CB-H1? CB-I3b
LAET 2LAET Duw Sub SD #2 Duw Sub SD #3

Arsenic 57 93 10 4.9
Cadmium 5.1 6.7 1.1 0.51
Chromium 260 270 60 21
Copper 390 390 120 82
Lead 450 530 150 48
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Chemical SCO CSL CB-H1° CB-I3®

LAET 2LAET Duw Sub SD #2 Duw Sub SD #3
Mercury 0.41 0.59 0.05 0.019)
Silver 6.1 6.1 1.4 0.63
Zinc 410 960 550 240

LPAH 5,200 5,200 39,000 310)J
HPAH 12,000 17,000 140,000 2,300
cPAH® 1,000° 1,000° 18,000 3001

PCBs (total Aroclors) 130 1,000 62) 35)
PCBs (total congeners) 130 1,000 147 ) 47.2)
Dioxins/furans 254 -- 53.6J 12.2)
BEHP 1,300 1,900 19,000 U 11,000 U
Butylbenzyl phthalate 63 900 6,500 U 3,600 U
Dimethyl phthalate 71 160

N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons
Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH
Exceeds SCO/LAET

B :cocds CSL/2LAET

Source: Leidos (2015a)

a. Inline catch basin

b. Inline catch basin

c. Non-detects included at 0.5 times the reporting limit.
d. Sediment remedial action level.

PAHs exceeded the 2LAET screening level in the sample collected from Duwamish Substation SD#2. Phthalates
also appeared elevated in both drains, but due to matrix interferences, the analytical detection limits for
phthalates were well above the 2LAET screening level. As a result, concentrations of bis(2-ethylhexyl)phthalate
and butyl benzyl phthalate could not be quantified. PCBs in both drains were relatively low, although total
congeners, but no not total Aroclors, in SD#2 was slightly above the LAET.

After the 2014 Ecology inspection, Seattle City Light cleaned all the onsite trench drains, eliminated materials
storage for all work projects other than substation projects®, and repaired all oil stop valves in the drainage
system’.

Nineteen sediment samples have been collected within 200 feet of the three Duwamish Substation outfalls, but
only benzyl alcohol exceeded the SCO and at only one station located 40 feet downstream of Outfall #2. Based
on these data it appears that the substation outfalls are not a significant source of contaminants to waterway
sediment.

Over the next 5 years, Seattle City Light intends to conduct the following activities at the Duwamish Substation:

= Clean all onsite catch basins (2020).
= Continue inspecting catch basins annually and cleaning when sump is 50 percent full of sediment.
= Collect storm drain solids samples from each of the four onsite drainage systems following cleaning.

& Prior to 2014, the south end of the substation had been used to store materials for other City Light projects.

Oil stop valves close when floating product/oil is present in the catch basin.
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2.9. W Marginal PI S SD

The W Marginal PI S SD receives runoff from about 4.9 acres on the Seattle City Light Duwamish Substation plus
an unknown area along W Marginal Wy SW in the City of Tukwila® (Map 11). Most runoff from the substation
passes through an oil/water separator before discharging offsite.’ Results from a sample collected by Ecology
on December 16, 2014 are presented in Table C-14. Sample locations are shown on Map 62. The sample was a
composite of grabs from trench drains in three transformer banks (#77, 78, and 79).

Table C-14: Storm drain solids results for a sample collected from the W Marginal PI S SD.
Chemical SCO CSL TD-01
LAET 2LAET W Marginal PI S

SD
Arsenic 57 93 17
Cadmium 5.1 6.7
Chromium 260 270 100
Copper 390 390 320
Lead 450 530 500
Mercury 0.41 0.59 0.061

Silver 6.1 6.1
Zinc 410 960 4,200

LPAH 5,200 5,200 1,500 J

HPAH 12,000 17,000 9,400

CPAH? 1,000 1,000
PCBs (total Aroclors) 130 1,000 77)

PCBs (total congeners) 130 1,000 84.4)
Dioxins/furans 25b - 45.5 )

BEHP 1,300 1,900 7,200 J
Butyl benzyl phthalate 63 900 1,300

Dimethyl phthalate 71 160 1,600 U
Exceeds SCO/LAET
I ccecds CsL/2LAET
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH
Source: Leidos (2015a).

a. Non-detected values included at 0.5 times the reporting limit.

b. Sediment remedial action level.

Other than PAHs and PCBs, concentrations of chemicals in the sample collected from W Marginal Pl S SD were
higher than those observed in the other two storm drains sampled on the Duwamish Substation site (see
previous Section [2.8]). Copper, lead, zinc, and cPAHs were also greater than two times the median of the
median concentrations observed in other outfalls within the LDW (200 mg/kg, 160 mg/kg, 900 mg/kg, and 780
ug TEQ/kg).2°

Six sediment samples have been collected offshore of the W Marginal PI S SD, the closest sample (LDW-S5141) is
located approximately 60 feet upstream of the outfall. Benzyl alcohol is the only chemical that exceeded SCO in

8 Basin boundaries for areas within the City of Tukwila have not been developed.
9 Two catch basins that serve primarily the site service roads discharge directly to the storm drain on W Marginal Wy S.

10psy used a value of two times the median of the median concentrations measured in all outfalls to prioritize outfalls (see Appendix J).
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the offshore sediment and only in four of six samples. Exceedances occurred in stations located 80 to 200 feet
from the outfall. No exceedances occurred in the closest station (LDW-55141). These results indicate that the
W Marginal PI S SD is not impacting sediment quality in the waterway.

As described above for the Duwamish Substation storm drains, City Light will conduct the following activities in
the W Marginal PI S SD basin:

= Clean all onsite catch basins and trench drains in 2020.
= Continue inspecting catch basins annually and cleaning when sump is 50 percent full of sediment.
= Collect storm drain solids samples from the onsite drainage system following cleaning.

3. MIDDLE REACH

3.1. Head of Slip 2 SD

The Head of Slip 2 SD serves an approximately 12-acre commercial area (Map 12). The area is occupied by three
warehouses with loading docks and employee parking. The drainage system is privately owned, but collects
runoff from seven City-owned catch basins on E Marginal Wy S and one on 1°*Ave S.

SPU inspected four businesses in the basin between 2008 and 2015. A potential illicit connection was identified
at one site. Otherwise, no serious source control issues were identified.

In 2018, SPU collected an inline grab from a maintenance hole near the downstream end of the system (MH38
on Map ). None of the chemicals exceeded SMS screening levels. Results are provided in Table C-15.

Table C-15: Storm drain solids sample results for Head of Slip 2 SD.

Chemical SCo CSL MH38
LAET 2LAET 05/25/18
Arsenic 57 93 14.8
Copper 390 390 62.5
Lead 450 530 79.8)
Mercury 0.41 0.59 0.0282
Zinc 410 960 198
TPH-oil 2,000°? 2,000°? 454
LPAH 5,200 5,200 208
HPAH 12,000 17,000 227
cPAH 1,000° 1,000° 85
PCBs (total Aroclors) 130 1,000 27.3
BEHP 1,300 1,900 458
Butyl benzyl phthalate 63 900 943U
Dimethyl phthalate 71 160 943U
Exceeds SCO/LAET
B ccocds CSL/2LAET
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH
a. MTCA Method A soil cleanup level for unrestricted use

b. Sediment remedial action level.
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Between 1997 and 2011, five sediment samples were collected from between 50 and 120 feet of the outfall.
PCBs exceeded the SCO in one of the 50-foot samples and benzyl alcohol exceeded the SCO in the other. Benzyl
alcohol was not detected (94.3 U ug/kg dw) and PCBs (27.3 ug/kg dw) were below the LAET screening level in
the inline sample collected from this outfall. Therefore, it does not appear that the Head of Slip 2SD is a
significant source of contaminants to the waterway sediment.

Over the next five years, SPU will continue to inspect businesses in the basin and will collect an inline grab
sample at MH38 every three years to evaluate the quality of storm drain solids discharged to the waterway.

3.2. 1%t Ave S SD (east)

The 1% Ave S SD (east) serves a 15-acre basin under the 1°* Ave S Bridge (Map 13). The drainage basin
encompasses areas under the 1% Ave S Bridge, approaches to the bridge, and portions of E Marginal Wy S.
Stormwater passes through a biofiltration swale before discharging to the waterway. Most of this drainage
system was installed by the Washington State Department of Transportation (WSDOT) between 1999 and 2001,
when the 1% Ave S Bridge and approaches were modified. SPU has collected three inline grab samples (MH264,
MH265, and MH39) from the two main trunk lines connected to this outfall. Results are summarized in Table C-
16. Sampling locations are shown on Map 64.

Table C-16: Summary of chemicals exceeding SMS screening levels in 1% Ave S SD (east).
SCO CSL MH264 MH265 MH39
LAET 2LAET 06/06/13 06/06/13 05/25/18
Arsenic 57 93 7 7 22.6
Copper 390 390 73.9 401 185
Lead 450 530 38 130 115
Mercury 0.41 0.59 0.03 0.04 0.131
Zinc 410 960 526 550
TPH-oil 2,0008 2,0008 910 1,200 3,100
LPAH 5,200 5,200 180 752 798
HPAH 12,000 17,000 1,938 3,147 5,434
cPAH 1,000 1,000 264 388 601
PCBs 130 1,000 54 109 328
BEHP 1,300 1,900 1,300
Butyl benzyl phthalate 63 900 350 570 256
Dimethyl phthalate 71 160 <53 64 <94.1
Exceeds SCO/LAET
I coceecs Cst/aLaeT
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH
Note: All three samples were used to characterize end-of-pipe storm drain solids in this system
a. MTCA Method A soil cleanup level for unrestricted use

b. Sediment remedial action level.

Copper, zinc, TPH-oil, PCBs, and phthalates exceeded the SMS screening levels but only TPH-oil and bis(2-
ethylhexyl)phthalate exceeded the source tracing screening levels (CSO/2ALET and MTCA Method A).
Concentrations of zinc, TPH-oil, HPAH, cPAH, PCBs, and bis(2-ethylhexyl)phthalate in the 2018 sample (MH39)
were higher than in the two earlier samples collected in 2013. Although the median concentration for all three
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samples was less than two times the median of the median concentrations measured at other storm drains in
the LDW, zinc and PCBs in MH39 were above that threshold.

There were no SCO exceedances in a sediment sample collected directly offshore of the biofiltration swale
(LDW-S52503-A; SAIC 2011). PCBs (460 ug/kg dw) exceeded the SCO in a sample collected about 100 feet
downstream of the swale outlet (LDW-SS71; AECOM 2012), but this sample is located directly offshore of
another outfall (Michigan CSO). Given the distance from the outfall, the small contributing area, and the
absence of SCO exceedances in the sample closer to the outfall, it is unlikely that the 1°* Ave S SD (east) is a
significant contributor of PCBs at LDW-SS71.

Over the next 5 years, SPU intends to conduct the following activities in the 15 Ave S SD (east) basin:

= Jet and clean the City MS4 portion of the system
= Evaluate whether a sediment trap can be installed in this system to facilitate collection of storm
drain solids for long term monitoring.

3.3. S River St SD

The S River St SD serves a 7.6-acre industrial area on the north side of Slip 3 (Map 14). The entire drainage
system was jetted and cleaned in 2009 - 2010 because previous samples contained elevated levels of

arsenic (19 — 110 mg/kg), copper (94.8 — 470 mg/kg), zinc (346 — 1,170 mg/kg), and motor oil (2,500 —

9,300 mg/kg). PCBs (54-450 J ug/kg dw) were similar to the concentrations observed in other storm drains in
the LDW. Results are summarized in Table C-17. Sampling locations are shown on Map 65.

Table C-17: Summary of chemicals exceeding SMS screening levels in S River St SD before cleaning.
Chemical SCOo CsL N Min Max Mean Median  Percentof  Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 6 19 110 56 42 33 33
Copper 390 390 6 94.8 470 249 192 33 33
Lead 450 530 6 44 432 234 235 0 0
Mercury 0.41 0.59 6 0.04 0.36 0.18 0.18 0 0
Zinc 410 960 6 346 1,170 714 671 83 33
TPH-oil 2,000° 2,000? 6 2,500 9,300 4,500 3,750 100 100
LPAH 5,200 5,200 6 180 807 590 666 0 0
HPAH 12,000 @ 17,000 6 3,120 11,490 6,600 5,066 0 0
cPAH 1,000 1,000 6 353 1,508 840 650 33 33
PCBs 130 1,000 6 54 450 210 154 50 0
BEHP 1,300 1,900 6 1,600 7,400 4,200 3,950 100 83
Butyl benzyl 63 900 6 <160 1,300 410 165 100 17
phthalate
Dimethyl 71 160 6 <120 160 100 140 83 0
phthalate

N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.

Samples collected March 2009 through May 2009.
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a. MTCA Method A soil cleanup level for unrestricted use.
b. Sediment remedial action level.

SPU collected 18 storm drain solids samples in this system after the line was cleaned (6 inline, 9 right-of-way
catch basin, and 3 private onsite catch basin grab). Results are summarized in Table C-18. Samples collected
shortly after cleaning in 2011-2012 (inline grabs at MH211 and MH220 and right-of-way catch basin at RCB192)
contained lower concentrations of arsenic, copper, and zinc concentrations than observed before cleaning, but
HPAH concentrations increased, especially at MH211 (26,160 ug/kg dw).

PCBs were also elevated in one MH220 (870 J ug/kg dw), but MH220 was resampled in 2016 and PCBs (200 J
ug/kg dw) had declined. As shown in Table C-19, the median and mean concentrations of HPAH and PCBs after
cleaning are within the ranges found in other storm drains sampled in the LDW. Concentrations of other
chemicals were also similar to concentrations observed in other storm drains in the LDW.

Table C-18: Summary of chemicals exceeding SMS screening levels in the S River SD after cleaning.
Chemical SCOo CsL N@ Min Max Mean Median  Percentof  Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 18 <7 50 18 15.8 0 0
Copper 390 390 18 64.9 271 130 104 0 0
Lead 450 530 18 20 393 90 71.6 0 0
Mercury 0.41 0.59 18 <0.02 4.4 0.31 0.065 6 6
Zinc 410 960 18 273 2,020 620 434 61 17
TPH-oil 2,000° 2,000° 18 1,400 6,800 4,500 3,000 95 95
LPAH 5,200 5,200 18 <230 2,470 1,000 812 0 0
HPAH 12,000 17,000 18 530 26,160 8,000 5,836 17 11
cPAH 1,000°¢ 1,000°¢ 18 201 2,363 860 703 22 22
PCBs 130 1,000 18 53 870 190 142 56 0
BEHP 1,300 1,900 18 2,100 8,200 4,600 4,005 100 100
Butyl benzyl 63 900 18 <220 970 350 295 100 6
phthalate
Dimethyl 71 160 18 <62 590 160 200 83 33
phthalate
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.

Samples collected May 2009 through June 2019.

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use.

Sediment remedial action level.
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Table C-19: Metals, HPAH, and PCBs in the S River St SD after cleaning compared to other storm drains
in the LDW.
Arsenic Copper Zinc HPAH PCBs
(mg/kg) (mg/kg) (mg/kg) (ug/kg dw) (ug/kg dw)
S River St SD pre-cleaning
Range 19-110 94.8 -470 346-1,170 3,120 -11,490 54 -470
Median 51 130 251 5,401 201
Mean 56 250 710 6,133 206
S River St SD post-cleaning
Range <7-50 64.9 -271 273-2,020 530-26,160 53-870
Median 15.8 104 434 5,836 142
Mean 16 130 620 8,000 190
Other LDW storm drains
Range 49-20 <19.2 -10,900 44 -4,100 10- 585,400 8-45,900
Median 10 110 460 2,975 110
Mean 12 230 700 9,000 540

During this reporting period, between 2016 and 2019, SPU collected 13 catch basin and inline grab samples from
the S River St SD*. Except for three private onsite catch basin samples (CB270, CB288, and CB289), metals, and
LPAH were all below the SMS screening levels. Mercury exceeded the CSL in CB288 (4.4 mg/kg)*?,zinc exceeded
the CSLin in all 3 catch basins (1,140-2,020 mg/kg), and HPAH exceeded the 2LAET at CB270 (18,900 ug/kg dw).

SPU also collected three samples of dirt that had accumulated around a catch basin located on the same
property as CB270 at 150 S River St.* The mud samples (ODS58) were collected between February 2018 and
May 2019 to assist in tracing HPAH. This site had been leased by a truck and trailer repair facility but is now
occupied by a business that tests buses for King County Metro. The 2018 mud sample contained very high levels
of HPAH (1,082,300 ug/kg dw) and LPAH (118,118 ug/kg dw). SPU worked with the owner of the property who
pressure washed the yard area, cleaned the onsite drainage system (catch basins and pipes), and installed filter
socks in the catch basins. Two samples collected in 2019 contained lower concentrations

(42,599 — 131,550 ug/kg dw HPAH) and 3,609 — 17,715 ug/kg dw LPAH); however, concentrations continued to
exceed the SMS screening levels.

The four near end-of-pipe samples collected between 2012 and 2019 also exceeded the 2LAET screening level
for HPAH (2012 sample) and cPAH (2012 and 2019 samples),reflecting the source found at 150 S River St. Like
other storm drains in the LDW, the near end-of-pipe samples also exceeded the 2LAET for BEHP (4 samples) and
dimethyl phthalate (3 samples).

11 These 13 samples are included in the summary of SMS exceedances provided in Table C-18.

12.5pU has inspected this facility and found no mercury source. However, this private catch basin does collect runoff from the 2nd Ave S
roadway which flows across the property. It is possible that mercury residue from fluorescent light tubes may be contributing to the
contamination found in this catch basin.

13 Dirt samples were collected because there was not enough material in the nearby catch basin for analysis.
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Six sediment samples have been collected within 200 feet of the outfall. Two of the three samples

(SSRVSTSD-A, -D) collected within 50 feet from the outfall exceeded the SCO for benzyl alcohol, but all other
chemicals were below the SCO. PCBs (124 ug/kg dw) exceeded the SCO at station LDW-55329 located
approximately 150 feet offshore of the S River St SD outfall, but PCBs were not elevated at stations located 30 to
40 feet from the outfall. Based on these data, it does not appear that discharges from the S River St SD have had
a significant impact on waterway sediment.

Over the next 5 years, SPU intends to conduct the following activities in the S River St SD basin:

= Resample the catch basins at 150 S River St to determine whether the source control actions
implemented by the owner have sufficiently controlled the levels of HPAH in private onsite drainage
system

= Continue collecting inline solids samples from a maintenance hole located near the downstream end of
the system. SPU started collecting annual grab samples at MH211 in 2016 and will evaluate whether
installing a sediment trap at this location would improve sample representativeness.

= Continue to inspect high priority businesses in the basin to ensure that they implement appropriate
source control BMPs.

3.4. S Brighton St SD

The S Brighton St SD serves an 18.6-acre industrial basin located between Slip 3 and Slip 4 (Map 15). SPU
plugged the overflow from the combined sewer that had been connected to this outfall in 2012 (Figure 1 and
Figure 2).

Figure 1: S Brighton CSO before sealing. Figure 2: S Brighton CSO after sealing.

The entire system (all City-owned lines and structures) was cleaned in 2009 - 2010 because previous samples
contained elevated levels of arsenic (8 — 1,420 mg/kg), copper (86 -998 mg/kg), lead (84 — 977 mg/kg), mercury
(0.06 — 3.41 mg/kg), zinc (247 — 4,000 mg/kg), motor oil (200 — 30,000 mg/kg), LPAH (<170 — 13,645 ug/kg dw),
HPAH (1,483 — 110,200 ug/kg dw), and PCBs (28 — 3,460 ug/kg dw).

SPU re-sampled the system after cleaning in 2011-2012 and again in 2016-2018. Results are summarized in
Table C-20. Since cleaning all 7 samples were below the SCO/LAET screening levels for arsenic, copper, lead,
mercury, LPAH, and HPAH, although arsenic and mercury were 2 and 10 times higher, respectively in the most
recent inline sample collected from MH223, near the downstream end of the system. Median concentrations
were also comparable to levels observed in other storm drains in the LDW, which suggests that there are no
unusual sources in the basin.
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Table C-20: Summary of chemicals exceeding SMS screening levels in S Brighton St SD after cleaning.
SCO CSL N Min Max Mean Median  Percentof  Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 6 6 30 11 10 0 0
Copper 390 390 6 25.4 158 75 40.2 0 0
Lead 450 530 6 15 448 140 114 0 0
Mercury 0.41 0.59 6 <0.02 0.267 0.11 0.04 0 0
Zinc 410 960 6 143 970 470 204 50 17
TPH-oll 2,000° 2,000° 6 92 6,200 1,800 140 33 33
LPAH 5,200 5,200 6 <19.8 1,076 390 44 0 0
HPAH 12,000 @ 17,000 6 94 5,996 2,000 333 0 0
cPAH 1,000¢ 1,000¢ 6 16 757 280 430 0 0
PCBs 130 1,000 7 <18 562 200 39 57 0
BEHP 1,300 1,900 6 110 10,000 2,700 350 33 33
Butyl benzyl 63 900 6 48 410 210 84 83 0
phthalate
Dimethyl 71 160 6 <18 520 110 <19 17 27
phthalate

N = number of samples

BEHP = bis(2-ethylhexyl)phthalate

polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons
Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.
Samples collected August 2010 through May 2018.

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which

include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use.

Sediment remedial action level.

PCBs = polychlorinated biphenyls

PAH =

Metals other than zinc, PAHs, PCBs, butyl benzyl phthalate, and dimethyl phthalate in the two near end-of-pipe
samples collected in 2012 and 2018 were below the CSL/2LAET screening levels (PCBs were above the LAET
screening level in only the 2018 sample). Zinc and bis(2-ethylhexyl)phthalate exceeded the CSL2LAET screening

level in the 2018 near end-of-pipe sample.

Seven sediment samples have been collected in the waterway within 200 feet of the outfall. SCO exceedances
were observed at four stations. Fluoranthene exceeded the SCO at station DR112 which is located 140 feet
downstream of the outfall, but not in any of the samples collected within 60 feet. In addition, fluoranthene did
not exceed the LAET in any of the storm drain solids collected after the system was cleaned. The only other
chemicals exceeding SCO in the waterway sediment were benzyl alcohol and hexachlorobenzene, neither of
which were detected in any of the post-cleaning samples collected from this system. These data indicate that
the S Brighton St SD has not had a significant effect on the waterway sediment.

Over the next 5 years, SPU intends to conduct the following activities in the S Brighton St SD basin:

= Regularly sample a maintenance hole (MH223) located near the end of the pipe in this system and

evaluate whether installing a sediment trap at this location would improve sample

representativeness.
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= Re-sample CB163 and re-inspect the business at this location.
= Re-inspect Delta Marine and sample the onsite catch basins.

3.5. S Myrtle St SD

The S Myrtle St SD serves an 8.6-acre industrial basin located between Slip 3 and Slip 4 (Map 16). This entire
system (City-owned storm drain lines and structures) was cleaned in 2009 — 2010 due to elevated levels of
copper (291 — 2,110 mg/kg), lead (192 — 675 mg/kg), mercury (0.33 — 1.88 mg/kg), zinc (985 — 2,420 mg/kg),
motor oil (2,900 — 10,000 mg/kg), and PCBs (840 — 3,700 ug/kg dw). This storm drain is heavily impacted by
activities at an adjacent metal recycling facility located on the south side of S Myrtle St and its storage yard
located on the north side of S Myrtle St. See the discussion of Seattle Iron and Metals Company (SIMC) in
Appendix D for more details.

SPU resampled three right-of-way catch basins located near the metal shredding facility in 2010 - 2011 after
cleaning and found continuing exceedances of CSL/2LAET screening levels for copper (860 — 3,280 mg/kg),

lead (724 — 905 mg/kg), mercury (0.66 — 1.53 mg/kg), zinc (3,890 — 4,170 mg/kg), and PCBs (2,950 — 8,230 ug/kg
dw) in the catch basin located near the driveway entrance. Motor oil (8,600 — 20,000 mg/kg) was also elevated.
Metals and PCBs concentrations measured in this system were significantly higher than in other City storm
drains in the LDW basin (see box plots in Appendix B). Two private onsite catch basins at businesses east of the
metal shredding facility were also sampled in 2011. Copper (1,930 mg/kg), mercury (0.38 mg/kg),

zinc (5,240 mg/kg), bis(2-ethylhexyl)phthalate (14,000 ug/kg dw), and PCBs (1,020 ug/kg dw) in the one located
within 15 feet of S Myrtle St were higher than median concentrations found in other LDW samples

During the 2014-2019 reporting period, SPU collected a sample from one right-of-way catch basin near the
metal shredding facility (RCB65 in 2015) and an inline grab from near the end of pipe (MH100 in 2018). Mercury
(0.69 — 1.39 mg/kg), zinc (2,470 — 2,940 mg/kg), bis(2-ethylhexyl)phthalate (4,100 — 14,000 ug/kg dw), and PCBs
(1,144 - 1,750 ug/kg dw) exceeded the CSL/2LAET screening levels in both samples.

In 2017, SPU also installed five different style sediment traps at MH100 as part of a pilot test funded by Ecology
to develop a new trap design. Trap samples were collected in 2018 and 2019. Copper (444-692 mg/kg), lead
(498 — 690 mg/kg), zinc (2,940-4,390 mg/kg), bis(2-ethylhexyl)phthalate (4,100 — 56,700 ug/kg dw),

butyl benzyl phthalate (1,300-3,350 ug/kg dw), and PCBs (1,030 — 2,895 ug/kg dw) exceeded the CSL/2LAET
screening levels in all samples.

Sample results for all samples collected since the system was cleaned (2010-2019) are summarized in

Table C-21. Median concentrations of copper, lead, mercury, zinc, TPH-oil, PCBs, and phthalates were more
than two times higher than the median of the median concentrations observed in other storm drains in the
LDW. The seven near end-of-pipe samples show similar trends with copper, lead, mercury, zinc, PCBs, and
phthalates above the CSL/2LAET in nearly all samples (see Appendix B).

Six sediment samples have been collected in the waterway within 200 feet of the outfall. Multiple chemicals
exceeded SCO at the station located within 25 feet of the outfall (LDW-SS027A in 2011):

= Mercury (0.42 mg/kg)

= Zinc (552 J mg/kg)

= Bis(2-ethylhexyl)phthalate (37,000 ug/kg dw)
= Butyl benzyl phthalate (1,600 ug/kg dw)

= PCBs (890 ug/kg dw)

= Benzoic acid (1,200 ug/kg dw)

= Benzyl alcohol (320 ug/kg dw).
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Only zinc and a few SVOCs (hexachlorobenzene, benzoic acid, and benzyl alcohol) exceeded SCO in the four
samples collected within 80 -160 feet from the outfall. However, three of these four samples were collected
within 25-60 feet of another outfall and could have also been affected by that outfall.

Table C-21: Summary of chemicals exceeding SMS screening levels in S Myrtle St SD after cleaning (2010-

2019).
SCOo CSL N Min Max Mean Median Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 14 6.3 234 17 20 0 0
Copper 390 390 14 193 3,280 880 657 79 79
Lead 450 530 14 174 1,700 620 557 71 64
Mercury 0.41 0.59 11 0.24 2.56 1.2 1.04 73 73
Zinc 410 960 14 763 8,310 3.700 3,890 100 93
TPH-oil 2,000° 2,000° 9 1,700 20,000 7,200 7,850 89 89
LPAH 5,200 5,200 11 220 3,040 1,700 1,454 0 0
HPAH 12,000 17,000 11 2,737 11,840 6,700 6,246 0 0
cPAH 1,000¢ 1,000¢ 11 189 1,469 780 788 36 36
PCBs 130 1,000 13 360 8,230 2,400 1,483 100 85
BEHP 1,300 1,900 11 4,100 84,000 31,000 21,500 100 100
Butyl benzyl 63 900 11 660 6,200 2,800 2,055 100 82
phthalate
Dimethyl 71 160 11 <57 1,610 760 650 91 82
phthalate
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

Samples collected May 2010 through May 2019

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use.
Sediment remedial action level.

Samples collected during this reporting period indicate that the S Myrtle St SD continues to be a source of
metals, PCBs, and phthalates to the waterway and the primary source (i.e., SIMC metal recycling facility) is
known. The recycling facility is permitted by both Ecology and the Puget Sound Clean Air Agency; however,
contaminants continue to migrate offsite, affecting the right-of-way and the City MS4. Under a 2019 Consent
Decree (U.S. District Court 2019), the recycling facility is required to implement a number of source control
actions to reduce the amount of pollution released offsite (see Appendix D). SPU hopes that the Consent Decree
will be successful in controlling the offsite release of contaminants from this site. In the meantime, actions that
the City will take in the S Myrtle St SD basin over the next five years include the following:

»  Continue to annually sample the sediment trap located near the downstream end of the system.*

14 SpU intends to leave the new style sediment trap for long term monitoring and remove all the others used in the recent pilot test.
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= Continue to inspect the two Filterra™ stormwater treatment units that SIMC installed to the driveway
on S Myrtle St to ensure that these units are maintained properly.

= Coordinate with Ecology inspectors on SIMC inspections and conduct joint inspections, as necessary.

= Continue to monitor sediment levels in the catch basins on S Myrtle St each quarter and clean when
sediment depths reach 60 percent of the sump depth.

= SDOT will continue to sweep S Myrtle St on a bi-weekly basis as part of the City’s ongoing Street
Sweeping for Water Quality Program.

= After SIMC completes the source control actions required under the 2019 Consent Decree, SPU will jet
and clean the S Myrtle St drainage system to remove residual contaminants.

3.6. S Garden St SD

The S Garden St SD serves a 12-acre industrial basin located between Slip 3 and Slip 4 (Map 17). A metal
recycling facility, Seattle Iron and Metals Company (9.6 acres) takes up most of the drainage basin. Runoff from
approximately 1 acre of the S Garden St right-of-way and 0.46 acres from a rental facility on 8™ Ave S, also
discharge to this outfall. Seattle vacated a portion of S Garden St to the metal recycling facility, Seattle Iron and
Metals, Inc. (SIMC) in 1999 when they relocated to this location from their previous location on Harbor Island.
Runoff from the Seattle Iron and Metals Company property is collected and treated in an onsite wastewater
treatment system before discharging to the outfall. Roof runoff from many of the buildings on the property is
treated in downspout media filters before discharging to the outfall.

The City-owned portion of this system was cleaned in 2009-2010 at the same time the other adjacent storm
drains were cleaned. Only two samples were collected from this system prior to cleaning (RCB146 and CB149).
RCB146 is a catch basin on S Garden St adjacent to the entrance to the metal recycling facility. CB 149 is an
onsite catch basin on the property located at 7135 8" Ave S. This unpaved parcel drains to the S Garden St SD.
As shown in Table C-22, elevated levels of copper (1,020 mg/kg), lead (670 mg/kg), mercury (1.08 mg/kg), and
PCBs (2,560 ug/kg dw) were found in the right-of-way sample, which are comparable to the levels found in the
adjacent S Myrtle St drainage system.

Because SIMC occupies most of the drainage basin and the outfall structure is located on SIMC property, which
makes it difficult for SPU to maintain, SIMC agreed to take over ownership of the outfall in 2012. SIMC is now
responsible for operating and maintaining the 586 feet of pipe in the vacated portion of S Garden St and in 2014,
installed a Filterra™ stormwater treatment system on S Garden St as part of its expansion on 701 S Orchard St
property. SIMC has agreed to operate and maintain this system. SPU negotiated this agreement because of
concerns about potential impacts to this catch basin from trucks conveying auto shredding residuals along S
Garden St between SIMC’s metal recycling facility on 601 S Myrtle St and the facility on S Orchard St. SPU also
added S Garden St to its street sweeping routes in 2014. It is currently swept every other week.

Table C-22: Summary of chemicals exceeding SMS screening levels in the S Garden St SD before cleaning.
Sco CSL CB149 RCB146
LAET 2LAET 05/27/09 09/12/08
Arsenic 57 93 10U 10.7
Copper 390 390 67.8 1,020
Lead 450 530 52 670
Mercury 0.41 0.59 0.03 1.08
Zinc 410 960 84 130
TPH-oil 2,000 2,000 760 760
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SCo CSL CB149 RCB146
LAET 2LAET 05/27/09 09/12/08
LPAH 5,200 5,200 58 1,140
HPAH 12,000 17,000 112 8,152
cPAH 1,000° 1,000° 88 788
PCBs 130 1,000 60 2,560
BEHP 1,300 1,900 360 U 47,000
Butyl benzyl phthalate 63 900 58 U 2,100
Dimethyl phthalate 71 160 35) 360
Exceeds SCO/LAET
I coceeds Cst/aLAeT
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

a. MTCA Method A soil cleanup level for unrestricted use

b. Sediment remedial action level.

SPU did not collect any samples from the S Garden St SD during this reporting period.

Eleven sediment samples have been collected in the waterway within 200 feet of the outfall. SCO exceedances
have occurred at eight of the locations. However, only acenaphthene, benzyl alcohol, and dibenzofuran
exceeded SCO at the three stations closest to the outfall (LDW-552035-A, -D, and -U located 50-60 feet from the
outfall). Other chemicals that exceeded SCO included hexachlorobenzene and PCBs, but these samples were all
collected farther away from the outfall (90-180 feet), so it is not clear whether these contaminants are
associated with discharges from the S Garden St SD.

SPU intends to conduct the following activities in this drainage basin in the future:

= Establish a routine monitoring station in the maintenance hole located near the west end of the City
right-of-way on S Garden St. Inline solids samples will be collected each year using either an inline
sediment trap or by collecting inline grabs if sufficient sediment accumulates in the system.

= Monitor track out of auto shredding residuals on S Garden St and require controls, as necessary

= Coordinate with Ecology inspectors on SIMC inspections and conduct joint inspections, as necessary.

= Continue to inspect the other active business in this drainage basin, which has a high priority ranking.

= Inspect the Filterra™ unit to make sure it is maintained appropriately.

= SDOT will continue to sweep S Garden St on a bi-weekly basis as part of the City’s ongoing Street
Sweeping for Water Quality Program.

= After SIMC completes the source control actions required under the 2019 Consent Decree, SPU will jet
and clean the S Garden St MS4 drainage system to remove residual contaminants

3.7.1-5SD at Slip 4

The I-5 SD at Slip 4, constructed by WSDOT in 1965, serves a 150-acre basin. The upper 44 acres consists of a
primarily residential neighborhood along the west slope of Beacon Hill. The 1.3 mile I-5 corridor covers about
60 acres and the remaining area is made up of industrial properties and railroad property along Airport Wy S,
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and a few small parcels along Ellis Ave S (Seattle Fire Station #27, Air National Guard property, as well as a
convenience store/gas station). The drainage system and basin boundaries are shown on Map 18.

During the previous reporting period, SPU collected 23 samples from the I-5 S SD at Slip 4 drainage system
(3 private onsite catch basin grabs, 3 right-of-way catch basin grabs, 4 inline grabs, and 13 sediment trap
samples). Results are summarized in Table C-23. Sampling locations are shown on Map 68.

Table C-23: Summary of chemicals exceeding the SMS screening levels in the I-5 SD at Slip 4 drainage
system (2004-2014).
SCOo CsSL N Min Max Mean Median  Percent of @ Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 23 3 50 10 5 0 0
Copper 390 390 23 38 6,320 410 103 9 9
Lead 450 530 23 10 481 140 106 4 0
Mercury 0.41 0.59 23 <0.04 0.34 0.08 0.04 0 0
Zinc 410 960 23 93 3,420 610 488 65 4
TPH-oil 2,000° 2,000° 20 290 4,700 1,600 1,400 25 25
LPAH 5,200 5,200 23 <38 21,160 1,700 830 4 4
HPAH 12,000 17,000 23 140 150,600 9,700 4,180 4 4
cPAH 1,000° 1,000° 23 35 21,440 1,300 505 4 4
PCBs 130 1,000 23 <19 7,800 530 160 57 4
BEHP 1,300 1,900 23 180 16,000 5,000 5,550 74 74
Butyl benzyl 63 900 23 <20 1,900 380 350 83 4
phthalate
Dimethyl 71 160 23 <20 215 90 98 57 9
phthalate

N = number of samples. Note that some of the sediment traps could not be analyzed for all parameters because there

was insufficient material in the trap.

BEHP = bis(2-ethylhexyl)phthalate
hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.

PCBs = polychlorinated biphenyls

a. MTCA Method A soil cleanup level for unrestricted use.

b. Sediment remedial action level.

Samples collected December 2004 through April 2014.

PAH = polycyclic aromatic

During this reporting period, SPU collected an additional 7 samples in the I-5 SD at Slip 4, all from the station at
SL4-T6. Results are summarized in Table C-24. Sample locations are shown on Map 68. Except for zinc, metals
concentrations remained below the SCO screening levels. Phthalates continued to frequently exceed both the

LAET and 2LAET screening levels, while PAH concentrations were lower than the previous reporting period with
no exceedances of LAET screening levels observed. PCBs in sediment trap SL4-T6 exceeded the LAET screening

level in 29 percent of samples, but none exceeded the 2LAET screening level.
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Table C-24: Summary of chemicals exceeding the SMS screening levels in the I-5 SD at Slip 4 drainage system
(2015-2019).

SCO CSL N Min Max Mean Median  Percent of @ Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 7 3.43 16.1 9.4 12 0 0
Copper 390 390 7 235 163 99 87.7 0 0
Lead 450 530 7 4.66 228 92 68 0 0
Mercury 0.41 0.59 7 0.0224 0.07 0.05 0.04 0 0
Zinc 410 960 7 41 1,090 402 354 43 14
TPH-oil 2,0002 2,0002 5 168 3,540 1,363 1,300 20 20
LPAH 5,200 5,200 7 <82 1,522 705 604 0 0
HPAH 12,000 17,000 7 174 8,260 3,700 3,433 0 0
cPAH 1,000 1,000 7 26 970 426 404 0 0
PCBs 130 1,000 7 <19 281.8 111 100 29 0
BEHP 1,300 1,900 7 248 20,000 6,900 4,100 71 71
Butyl benzyl 63 900 7 <19.2 22,300 3.400 340 71 14
phthalate
Dimethyl 71 160 7 <19.2 117 54 97 29 0
phthalate

N = number of samples. Note that some of the sediment traps could not be analyzed for all parameters because there
was insufficient material in the trap.

BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls PAH = polycyclic aromatic
hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.

a. MTCA Method A soil cleanup level for unrestricted use.

b. Sediment remedial action level.

Samples collected May 2015 through April 2019.

Chemical concentrations in storm drain solids samples collected from the I-5 SD at Slip 4 were similar to the
levels observed in other storm drains in the LDW. The 25 near end-of-pipe samples collected from this drain
showed similar results with only one sample exceeding the 2LAET for zinc and PCBs and all samples exceeding
the 2LAET for phthalates (see heat tables in Appendix B).

PCBs are the primary chemical of concern in the surface sediments in Slip 4. PCB concentrations in samples
collected within 200 feet of the five outfalls located at the head of Slip 4 exceeded the CSL prior to cleanup.
Other chemicals that have also been found above SMS in the nearshore samples from the head of Slip 4 include
lead, mercury, zinc, HPAH and multiple HPAH components, phenanthrene, and phthalates (bis[2-
ethylhexl]phthalate and di-n-octyl phthalate, AECOM 2012 and Integral 2006).

In 2012, the City of Seattle completed an Early Action Area cleanup (Integral 2012). Seattle conducted post-
construction sampling in 2012 (baseline), 2013, 2015, 2017, and 2019. Results for PCBs, HPAH, and
bis(2-ethylhexyl)phthalate in samples collected within 200 ft of the I-5 SD at Slip 4 outfall are summarized in
Table C-25.
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Table C-25: Post-cleanup sediment monitoring data in Slip 4 compared to near end-of-pipe inline samples.

Station® WC-1 wc-2° SC-2 SC-3 SL4-T6¢ MH23¢
Distance from 70 100 50 150 0 0
outfall (ft)
PCBs
2012 5.5 24 5.7 3.8U 160 -
2013 89 81 18 6 199 -
2015 290 771 14.1 2.8 171} 540¢
2017 212.2 106.8 33) 17.4 99.7 253f
2019 187.8 189.7 34.4 48.2 282 229
HPAH
2012 52) 263 ) 179) 18U 4,480 -
2013 2,300 1,540 346 ) 105 J 6,150 -

2015 5,180 790 324 901 8,260 ]

2017 4,600 2,128 525 549 5,004

2019 8,300 6,300 1,417 3,130 5,580
BEHP

2012 68 U 120U 100 U 22U
2013 1,800 370 120 48U
2015 500 300 47U
2019 1,070 1,250

Source: Windward (2020) Units: ug/kg dw

PCBs = polychlorinated biphenyls PAH = polycyclic aromatic hydrocarbons BEHP = bis(2-
ethylhexyl)phthalate

Values shaded in gray exceed the SCO/LAET.

Values shaded in black exceed the CSL/2LAET

a. WCsamples were collected from the waterway cap and SC samples were collected from the slope cap.

b. WC-2 is located in a channel that has developed downstream of the KCIA SD#3/ PS 45 EOF. WC-1 is located in the
waterway approximately midway between WC-2 and SC-2. SC-3 is located on the opposite side of the slip (east
slope) from the I-5 SD at Slip 4.

Inline sediment trap that captures runoff from the bulk of the I-5 SD at Slip 4 drainage system.

Inline grab near end-of-pipe sample location in the Georgetown SD (see following Section 3.8).

Sample collected in 2014

Sample collected in 2018.

- o a0

PCBs, HPAH, and BEHP have increased at all 4 stations since the cleanup. Zinc (2015, 2017, and 2019 samples at
W(C-1), butyl benzyl phthalate (2013 -2019 samples at WC-1, 2019 sample at WC-2, and 2017 sample at SC-2),
and fluoranthene (2019 sample at WC-1) were the only other chemicals that exceeded the SCO within 200 feet
of the outfall. Data summarized in
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Table C-25 indicate that the I-5 SD at Slip 4 and Georgetown SD are likely contributing to the increase in PCB,
HPAH, and BEHP concentrations observed in waterway sediment since cleanup. However, two other outfalls
also discharge to the head of Slip 4 (KCIA SD#3/PS 44 EOF, East Marginal PS), which also likely contribute
contaminants to the slip.

Over the next five years, SPU will continue to deploy the sediment trap (SL4-T6) in this system and inspect
businesses in the basin.

3.8. Georgetown SD

In 2009 ,SPU constructed the Georgetown SD to replace the old flume that served the Georgetown Steam Plant,
when Seattle City Light (SCL) removed the flume and contaminated soil adjacent to the flume. The flume was a
system of wood and concrete-lined channels constructed after the Duwamish Waterway was straightened in
1916. It was originally built to convey cooling water from the Georgetown Steam Plant to the Duwamish
Waterway. Cooling water discharge was discontinued when the power plant ceased operation in the 1960s.
However, the flume, which was owned and operated by Seattle City Light (SCL), continued to serve as a drainage
channel conveying stormwater runoff from portions of the steam plant property, North Boeing Field, the
Washington National Guard property on Ellis Ave S, as well as a short section of S Myrtle St and the adjacent
parcels.

The Georgetown SD follows the same alignment as the old flume, but most of the area east of the flume on
North Boeing Field has been disconnected from the storm drain. Areas currently draining to this system include
the roof of the Georgetown Steam Plant, a short section of S Myrtle St and adjacent parcels, and areas
immediately adjacent to the storm drain (catch basin in parking lot at Washington National Guard property and
service drains from the motel at the downstream end of the system). The drainage basin and system are shown
on Map 19. Total drainage area is approximately 4.5 acres. SPU also installed two biofiltration swales along the
drainage corridor to treat runoff from S Myrtle St. The Georgetown SD has the capacity to convey runoff from
all the Steam Plant property. However, at this time, only the roof is connected to the drainage system.

Four samples have been collected from the Georgetown SD system since 2014. Results are presented in Table
C-26. Sampling locations are shown on Map 69. Except for zinc, metals were all below the SCO. However,
HPAH, bis(2-ethylhexyl)phthalate, and butyl benzyl phthalate exceeded the 2LAET screening levels in all samples.
cPAH also exceeded the RAL (1,000 ug TEQ/kg) and PCBs exceeded the LAET, but not the 2LAET screening level,
in all samples.

Table C-26: Storm drain solids results for Georgetown SD (2014-2019).

sCo csL MH23° MH6" MH23¢ MH23¢
LAET 2LAET 06/20/14 12/17/15 06/12/18 06/05/19
Arsenic 57 93 10U 8 7.94U 8.36
Copper 390 390 153 62.6 86.8 130
Lead 450 530 143 57 65.7 102
Mercury 0.41 0.59 0.17 0.0182 0.0845 0.164
Zinc 410 960 878 591 ) 432 579
TPH-oil 2,000¢ 2,000¢ 7,900¢ - 2,430 2,690 )
LPAH 5,200 5,200 3,317 2,829
HPAH 12,000 17,000
cPAH 1,000° 1,000°
PCBs 130 1,000 540 477 253
BEHP 1,300 1,900
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Sco CSL MH23°¢ MHe6" MH23¢ MH23¢
LAET 2LAET 06/20/14 12/17/15 06/12/18 06/05/19
Butyl benzyl 63 900 1,300 1,300 U 599 990
phthalate
Dimethyl 71 160 620U 1,300 U 111 3051
phthalate
Exceeds SCO/LAET
I :cccods CSL/2LAET
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: ug/kg dw for all but cPAH (ug TEQ/kg)

a. Inline grab from maintenance hole located near the downstream end of the system

b. Composite of 3 inline grabs collected from maintenance holes downstream of S Willow St, which receive runoff
from only the Georgetown Steam Plant roof (Landau 2015).

c. Sample analyzed with no cleanup. Other samples processed using silica gel and acid cleanup before analysis.
MTCA Method A soil cleanup level for unrestricted use

e. Sediment remedial action level.

City Light plans to replace the steam plant roof in 2020. The old roofing material may have been a source of
HPAH in this system.

As described in Section 3.7, chemicals exceeding the SCO/LAET in waterway sediment following the 2012
cleanup include 1) bis(2-ethylhexylphthalate), butyl benzyl phthalate, PCBs, zinc, and fluoranthene at WC-1,
which is located about 70 feet offshore and 2) PCBs, bis(2-ethylhexl)phthalate, and butyl benzyl phthalate at
WC-2, which is located about 100 feet offshore.

Over the next 5 years, SPU intends to conduct the following activities in the Georgetown SD basin:

= Install a sediment trap in MH23 near the downstream end of the system.

= SPU and SCL will jet and clean the Georgetown SD after roof replacement is completed.

3.9. SW Kenny St SD/T115 CSO

The SW Kenny St SD serves an area of about 154 acres, encompassing the commercial/industrial areas along W
Marginal Wy SW, as well as undeveloped land located on the steep hillside west of W Marginal Wy SW (Map 20).
A significant portion of the undeveloped land (53 acres) is owned by the Seattle Department of Parks and
Recreation. Land use in the basin is approximately 5.8 percent residential, 10.1 percent commercial, 28.1
percent industrial, and 56 percent open/vacant/parks.

SPU jetted and cleaned the SW Kenny St SD/T115 CSO drainage system in 2017. Prior to cleaning, multiple
samples exceeded the SCO screening levels for arsenic, lead, mercury, and zinc, but none exceeded the CSL
screening levels. In addition, LPAH, HPAH, and cPAH exceeded both the LAET and 2LAET screening levels in 7,
13, and 20 percent of the samples, respectively. Other chemicals that exceeded the screening levels included
PCBs, bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, and dimethyl phthalate. Chemicals that exceeded the
screening levels in pre-cleaning samples are summarized in Table C-27.
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Table C-27: Summary of chemicals exceeding SMS screening levels in samples collected from the SW
Kenny St SD/T115 drainage system before cleaning.
SCO CSL N Min Max Mean Median Percentof @ Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 15 4 70 28 20 13 0
Copper 390 390 15 36 193 121 129 0 0
Lead 450 530 15 11 470 201 82 20 0
Mercury 0.41 0.59 15 0.03 0.42 0.19 0.18 7 0
Zinc 410 960 15 78 879 528 566 73 0
TPH-oil 2,000 2,000° 15 370 4,700 1,970 1,700 47 47
LPAH 5,200 5,200 15 60 5,240 1,100 640 7 7
HPAH 12,000 17,000 15 60 36,520 7,890 5,410 13 13
cPAH 1,000 1,000° 15 103 4,543 970 734 20 20
PCBs 130 1,000 15 9 710 189 155 53 0
BEHP 1,300 1,900 15 190 5,500 2,500 2,100 73 60
Butyl benzyl 63 900 15 38 1,100 254 150 80 7
phthalate
Dimethyl 71 160 15 9 230 70 50 20 13
phthalate

N = number of samples

BEHP = bis(2-ethylhexyl)phthalate

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds.

a. MTCA Method A soil cleanup level for unrestricted use.

b. Sediment remedial action level.
Samples collected March 2006 through April 2013.

PCBs = polychlorinated biphenyls

SPU collected two sediment trap samples at KN-ST1 after cleaning in 2018 and 2019 (Table C-28 and Map 70).
Metals, LPAH, HPAH, and cPAH were below the SMS screening levels. Bis(2-ethylhexyl)phthalate exceeded the
2LAET screening level in both post cleaning samples, and TPH-oil exceeded the MTCA screening level in the 2019
sample. PCBs and butyl benzyl phthalate exceeded the LAET, but not the 2LAET in two and one (2019) of the
samples, respectively.

Table C-28: Results for storm drain solids samples collected in SW Kenny St SD/T115 CSO after cleaning.
SCO CSL KN-ST1 KN-ST1
LAET 2LAET 04/19/18 04/23/19
Arsenic 57 93 13.8 26.7
Copper 390 390 554 86.2
Lead 450 530 34.1 66.3
Mercury 0.41 0.59 0.123 0.222
Zinc 410 960 299 500
TPH-oil 2,000? 2,000? 1,650 2,480
LPAH 5,200 5,200 511 465 )
HPAH 12,000 17,000 2,649 4,296 )
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SCO CSL KN-ST1 KN-ST1
LAET 2LAET 04/19/18 04/23/19
cPAH 1,000° 1,000 362 455
PCBs 130 1,000 138 153
BEHP 1,300 1,900 2,980 4,350
Butyl benzyl phthalate 63 900 99.4 U 194
Dimethyl phthalate 71 160 994U 98.4U
Exceeds SCO/LAET

I xcccds CSL/2LAET

Note: KN-ST1 is a near end-of-pipe inline sediment trap

N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

BEHP = bis(2-ethylhexyl)phthalate

a. MTCA Method A soil cleanup level for unrestricted use.

b. Sediment remedial action level.

Concentrations in the storm drain solids are comparable to levels observed in other storm drains in the LDW.
However, arsenic in the 2019 sample was greater than two times the median of the median concentrations
measured in other storm drains. Arsenic was also elevated (43-70 mg/kg) in four of the 14 samples collected
from this location prior to cleaning but has not exceeded SCO in any of the offshore sediment samples. It does
not appear to be a concern for waterway sediment, but SPU will need to track the concentration of arsenic in
this system to ensure that there are no ongoing sources of arsenic in this basin.

Metals, PAH, butyl benzyl phthalate, dimethyl phthalate, and PCBs were below the CSL/2LAET screening levels in
both near end-of-pipe sediment trap samples collected since the line was cleaned. Bis(2-ethylhexyl)phthalate
exceeded the 2LAET screening level in both samples. Chemicals that exceeded the SCO/LAET screening levels
included zinc (2019), PCBs (2018 and 2019),and butyl benzyl phthalate (2019).

Eight waterway sediment samples have been collected within 200 feet of the SW Kenny St SD/T115 CSO outfall.
SCO exceedances occurred at 6 of the 8 sites, but hexachlorobenzene, benzyl alcohol, and butyl benzyl phthalate
were the only chemicals that exceeded SCO. No chemicals exceeded both the CSL/2LAET in the storm drain
solids and the SCO in the waterway sediment. Butyl benzyl phthalate is the only chemical where there was a
SCO/LAET exceedance in the storm drain solids and a SCO exceedance in the waterway sediment (at DR126
located approximately 110 feet away from the outfall).

As explained earlier, phthalates are commonly found in urban storm drain sediments. These chemicals are used
in a variety of consumer products and are difficult, if not impossible to control using conventional source control
methods. Other actions like lobbying industry to reduce the amount of these chemicals used in consumer
products, educating the community about these issues, and searching for alternative products may help to
address these problems, but are outside the scope of what local jurisdictions can accomplish.

Over the next 5 years, SPU intends to conduct the following activities in the SW Kenny St SD/T115 CSO basin:

= Continue operating and maintaining the sediment trap (KN-ST1) located at the downstream end of
this drainage system to characterize conditions in this drainage system
= Continue to inspect businesses operating in the basin.
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3.10. Highland Park Wy SW SD

The Highland Park Wy SW SD serves an area of about 296 acres® (Map 21). The drainage basin is predominately
residential (49 percent) with commercial/industrial areas (19.2 percent) located along W Marginal Wy SW.

Open space/vacant/parks makes up the remainder of the basin (31.8 percent). An approximately 94-acre
portion of the 15t Ave S SD basin overlaps with the Highland Park Wy SW basin where depending on rainfall,
runoff can discharge to either outfall. The area of overlap covers the commercial/industrial area between
Detroit Ave SW and W Marginal Wy SW. Recently, most of the runoff has been flowing south to the 1t Ave S SD
due to heavy sediment accumulation in the 36-inch pipe east of W Marginal Wy SW on the Highland Park Wy SW
system (Map 21).

SPU jetted and cleaned the Highland Park Wy SW drainage system in 2015. Prior to cleaning, concentrations of
arsenic, lead, mercury, LPAH, and HPAH were below the SCO/LAET and CSL/2LAET screening levels in all
samples. Zinc exceeded SCO only at trap stations HP-ST4 and HP-ST6, but none exceeded the CSL screening
level. HP-ST6 is located on the 36-inch line downstream of W Marginal Wy SW. This line conveys runoff from
the primarily industrial areas along W Marginal Wy SW, including the area of overlap with the 1°* Ave S SD, west
basin. HP-ST4 is located on the storm drain serving the mainly residential area on the ridge west of

Detroit Ave SW.

PCBs exceeded the LAET screening level in 40 percent of the samples (8 samples); however, none of the samples
exceeded the 2LAET screening level. Seven of the eight samples that exceeded the LAET screening level for PCBs
(152 — 700 ug/kg dw) were collected at HP-ST6. Concentrations were within the range observed in other storm
drain samples collected in the LDW (see box plots in Appendix B). Chemicals that exceeded the screening levels
in before cleaning are summarized in Table C-29.

Table C-29: Summary of chemicals exceeding SMS screening levels in samples collected from the Highland
Park Wy SW SD system before cleaning (2008-2014).

Ssco CSL N Min Max Mean Median Percent of @ Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 20 3.5 30 16 11.5 0 0
Copper 390 390 20 28 1,400 156 103 5 5
Lead 450 530 20 19 200 95 94 0 0
Mercury 0.41 0.59 20 0.02 0.36 0.15 0.10 0 0
Zinc 410 960 20 69 932 490 445 50 0
TPH-oil 2,000° 2,000? 20 62 4,800 1,400 960 20 20
LPAH 5,200 5,200 20 27 965 275 175 0 0
HPAH 12,000 17,000 20 188 7,310 1,980 1,750 0 0
cPAH 1,000 1,000 20 28 833 240 174 0 0
PCBs 130 1,000 20 10 700 154 77 40 0
BEHP 1,300 1,900 20 68 9,900 3,400 3,100 80 65
Butylbenzyl 63 900 20 19 780 300 180 80 0
phthalate
Dimethyl phthalate 71 160 20 10 320 71 56 40 5

15 Does not include the 94-acre overlap with the 15t Ave S SD (west) drainage basin.
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N = number of samples

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.
a. MTCA Method A soil cleanup level for unrestricted use

b. Sediment remedial action level
Samples collected September 2008 through May 2014.

BEHP = bis(2-ethylhexyl)phthalate
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

PCBs = polychlorinated biphenyls

SPU collected 15 storm drain solids samples in the Highland Park Wy SW SD after it was cleaned (8 sediment

trap, 4 inline grabs, 2 private onsite catch basin, and one right-of-way catch basin samples). Results are
summarized in Table C-30. Sample locations are shown on Map 71.

Table C-30: Summary of chemicals exceeding SMS screening levels in Highland Park Wy SW SD after
cleaning.
SCO CSL N® Min Max Mean Median Percentof  Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 15 <6 55 21 16 0 0
Copper 390 390 15 19.5 302 116 113 0 0
Lead 450 530 15 11 263 114 129 0 0
Mercury 0.41 0.59 15 <0.03 0.27 0.14 0.17 0 0
Zinc 410 960 15 85 1,150 570 660 67 13
TPH-oil 2,000° = 2,000° 15 290 | 5,480 2,500 1,545 77 77
LPAH 5,200 5,200 15 <54 1,125 520 607 0 0
HPAH 12,000 @ 17,000 15 192 7,096 2,600 2,813 0 0
cPAH 1,000°¢ 1,000°¢ 15 <86 718 270 264 0 0
PCBs 130 1,000 18 <19.9 2,451 340 209 67 6
BEHP 1,300 1,900 15 340 11,200 | 4,900 4,120 87 87
Butyl benzyl 63 900 15 <94 9,520 830 235 80 7
phthalate
Dimethyl phthalate 71 160 15 <60 241.5 98 82 60 13

N = number of samples

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.
Samples collected May 2015 through April 2019

BEHP = bis(2-ethylhexyl)phthalate
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

PCBs = polychlorinated biphenyls

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use

Sediment remedial action level

Except for mercury, metals concentrations in storm drain solids samples collected after cleaning were similar to
levels observed in other storm drains in the LDW. The median mercury concentration (0.17 mg/kg) was slightly
greater than two times the median of the median concentrations measured in other storm drains (0.15 ug/kg).
Most of the higher mercury concations were measured at HP-ST6, which serves a parking lot, two currently
undeveloped parcels, two commercial parcels, and a small area on the southwest portion of Terminal 115 (roof
drains and catch basins in loading dock at the Northland Services warehouse). Mercury did not exceed the SCO
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in any offshore waterway sediment samples and did not exceed the SCO screening level in any of the storm
drain solids samples collected from this drainage system.

Zinc exceeded the CSL screening level in 13 percent of the storm drain solids samples, which is more than
occurred prior to cleaning, but concentrations were similar to other storm drains in the LDW. Zinc also
exceeded the CSL screening level in one of the 11 near end-of-pipe samples but did not exceed the SCO in any of
the offshore sediment samples collected within 200 feet of the outfall.

Only one of 15 storm drain solids samples exceeded the CSL/2LAET for PCBs, a private onsite catch basin
(2,451 ug/kg dw at CB304) on a loading dock at a metal fabrication facility. The facility jetted and cleaned the
onsite drainage system in 2017. PCBs were not above the 2LAET screening level in any of the near end-of-pipe
samples collected from the Highland Park Wy SW SD and only two of the eight waterway samples collected
within 200 feet of the Highland Park Wy SW SD outfall exceeded the SCO for PCBs (137 J ug/kg dw at R3 and
172 ug/kg dw at R4). R3 and R4 are 40 and 100 feet downgradient of the outfall, respectively. R4 is located
immediately adjacent to the southern-most pier at T115. Sample T115-01-SS-090428, which is located 10 feet
away from the outfall did not exceed SCO for any chemicals.

Phthalates continued to exceed the CSL/2LAET screening levels (7-87 percent of the samples) after cleaning but
concentrations were similar to the levels observed in other storm drains in the LDW. Phthalates
(bis[2-ethylhexyl], butyl benzyl, and dimethyl) also exceeded SCO at samples collected within 40 to 100 feet of
the outfall.

Over the next 5 years, SPU intends to conduct the following activities in the Highland Park Wy SW SD basin:

= Continue operating and maintaining the existing sediment traps (HP-ST4 and HP-ST6) installed in the
Highland Park Wy SW SD system to characterize conditions in this drainage system.

= Resample onsite catch basins at the metal fabrication facility.

= Continue to inspect businesses operating in the basin.

= Continue to monitor mercury at HP-ST6. If concentrations exceed the CSL, SPU will investigate
potential sources this sub-basin.

3.11. 1%t Ave S SD (west)

The 1°t Ave SW system serves an area of about 606 acres (Map 22). Land use in the basin is approximately

32.6 percent industrial, 31.6 percent open/vacant/parks, 28.2 percent residential, and 7.6 percent commercial.
The SR 509 (8,500 LF) and SR99 (3,800 LF) corridors take up a significant portion of the right-of-way within this
basin. As explained above, an approximately

94-acre portion of the 1 Ave S SD, west basin overlaps with the Highland Park Wy SW drainage basin. All runoff
from the basin passes through a saltwater wetland prior to discharge to the waterway.

Major improvements were made to the 1°' Ave S Bridge and approaches in 1995. SPU constructed a 2.5-acre
wet pond near the downstream end of this system as part of the 1% Ave S bridge project to treat runoff from
SR99 and SR509. Low flows are treated in the pond and high flows are diverted to the wetland located on
WSDOT right-of-way between SR509 and 2™ Ave SW. A series of biofiltration swales were also constructed as
part of the drainage system to convey and treat some of the runoff entering the wetland. The wetland
discharges to the LDW via a wetland channel located under the 1°* Ave S bridge.

SPU jetted and cleaned portions of the 15t Ave S SD (west) drainage system in 2017, Prior to cleaning PCBs
(1,050 — 1,950 J ug/kg dw) frequently exceeded the 2LAET in the 1°-ST7 sediment trap located on Olson Pl SW

16 Ditches and culverts located adjacent to the wetland could not be cleaned because sediment accumulation in the wetland has partially
clogged many of the pipes entering it. Cleaning of these drainage structures would need to be coordinated with removal of sediment
from the wetland, which is not owned by SPU.
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west of Myers Way S (Map 72). The drainage system at this location serves a mostly residential area west of
Myers Wy S, including a public storage facility on Olson Pl SW. Other chemicals that exceeded the CSL/2LAET
screening levels prior to cleaning included HPAH (10 percent), cPAH (24 percent), and phthalates

(10-38 percent). Sample results are summarized in Table C-31.

Table C-31: Summary of chemicals exceeding SMS screening levels in 1st Ave S SD (west) before cleaning
(2002 -2017).

SCO CSL N Min Max Mean Median Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 29 <5 20 7.6 8 0 0
Copper 390 390 29 29.6 467 81 40.2 3 3
Lead 450 530 29 5 261 79 12 0 0
Mercury 0.41 0.59 29 <0.02 1.294 0.12 0.06 3 3
Zinc 410 960 29 102 2,940 430 215 34 3
TPH-oil 2,000? 2,0002 29 160 17.100 2,500 950 31 31
LPAH 5,200 5,200 29 39 3,460 740 324 0 0
HPAH 12,000 17,000 29 295 24,500 5,900 2,864 17 10
cPAH 1,000° = 1,000° @ 29 59 3,033 730 367 24 24
PCBs 130 1,000 29 <16 1,950 380 20 31 21
BEHP 1,300 1,900 29 160 28,600 3,600 790 41 38
Butyl benzyl 63 900 29 <20 650 120 99 45 0
phthalate
Dimethyl phthalate 71 160 29 <20 4,200 210 96 34 10
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.

a. MTCA Method A soil cleanup level for unrestricted use

b. Sediment remedial action level

Samples collected September 2008 through May 2017. Does not include samples collected prior to cleaning that were
not affected by SPU’s cleaning (e.g., private onsite catch basins).

SPU has collected 46 samples in the 15t Ave S SD (west) since the lines were cleaned in 2017 and from locations
where pipes/structures have never been cleaned. Results are summarized in Table C-32. Except for zinc, metals
concentrations remained low. Arsenic, copper, and lead did not exceed the SMS screening levels in any
samples. Mercury exceeded the screening levels in only 3 samples (two trap samples at 1°-ST5 collected in 2008
and 2010 and the 2019 trap sample at 1°*-ST2). ST5 is located on Occidental Ave S just north of S Kenyon St and
serves an industrial area between W Marginal Wy S and SR509 and between S Kenyon St and S Sullivan St.
Businesses include SPU’s South Transfer Station (STS), the former STS, the South Park Landfill property, and a
small business park on S Kenyon St. ST2 is located on the 18-inch drain entering the southwest corner of the
wet pond S Holden St which collects runoff primarily from SR509.

Zinc concentrations were comparable to the concentrations observed at other storm drains in the LDW.
Although zinc also exceeded the CSL in seven of the 32 near end-of-pipe samples collected from the
15t Ave S SD (west), it did not exceed the SCO in any of the 10 sediment samples collected within 20-170 feet of
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the outfall. These data suggest that the outfall is not having a significant effect on zinc concentrations in
waterway sediment.

Other chemicals that exceeded the SMS screening leevels include PCBs and phthalates. One inline grab sample
(MH218) collected in 2010 exceeded the 2LAET for PCBs (1,760 ug/kg dw). MH218 is on S Kenyon St
downstream of the industrial area described above. SPU did not clean this approximately 540-foot section of
pipe on S Kenyon St between Occidental Ave S and 2™ Ave S because it is continuously backwatered from the
WSDOT wetland system and SPU simply ran out of time in 2017 to complete this work. SPU intends to clean this
section of the 1% Ave S SD (west) system in 2020. Work will be coordinated with demolition of the onsite
drainage system at the former South Transfer Station site?’.

Table C-32: Summary of chemicals exceeding SMS screening levels in samples collected from the 1 Ave S
SD, west storm drain system after cleaning.

SCOo CsL N2 Min Max Mean Median = Percentof  Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 45 <5.7 30 9.8 6.4 0 0
Copper 390 390 45 18.6 305 94 109 0 0
Lead 450 530 45 5.38 301 93 81 0 0
Mercury 0.41 0.59 45 <0.02 0.6 0.15 0.12 7 2
Zinc 410 960 45 108 3,770 740 579 62 24
TPH-oil 2,000 | 2,000b @ 44 280 18,500 4,300 3,300 62 62
LPAH 5,200 5,200 43 <26 3,220 780 405 0 0
HPAH 12,000 17,000 43 98 15,306 4,400 3,149 7 0
cPAH 1,000°¢ 1,000°¢ 43 19 1,928 520 360 9
PCBs 130 1,000 45 <17.6 1,760 170 93 30 2
BEHP 1,300 1,900 44 19 44,000 11,000 8,500 80 77
Butylbenzyl 63 900 44 11 6,500 560 230 73 14
phthalate
Dimethyl 71 160 44 <20 36,000 960 72 50 23
phthalate
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

Samples collected September 2008 through May 2019.

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use
Sediment remedial action level
. Includes samples collected prior to 2017 in areas that were not cleaned (e.g., private onsite catch basins or
culverts/pipes that were not cleaned in 2017)

17 The entire onsite drainage system will be removed sometime in 2021 to prepare the site for construction of a new SPU recycling
facility. Construction of the new facility is currently scheduled to start in 2022.
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Ten sediment samples have been collected in the waterway within 200 feet of the 1 Ave S SD (west) outfall.
PCBs (137.6 — 300 ug/kg dw) exceeded the SCO at four locations and butyl benzyl phthalate (82 ug/kg dw)
exceeded the SCO at one location. A large mudflat/delta has formed offshore of the channel that discharges
from the wetland. No SMS exceedances were observed at the three stations closest to the end of the wetland
channel. Exceedances occurred at the stations located closest to the main channel. Given that PCBs in the
waterway sediment were higher than most of the near end-of-pipe storm drain solids samples

(<17 — 550 ug/kg dw with a median of 74 ug/kg dw and an average concentration of 115 ug/kg dw), it does not
appear that the 1% Ave S SD (west) is a significant source of PCBs to the waterway at this location.

Over the next 5 years, SPU intends to conduct the following activities in the 1% Ave S SD (west) drainage basin:

= Continue operating the existing sediment traps (1%-ST1, 1%*-ST2, 1%*-ST3, and 1°%-ST7)

= Jet and clean the 30-inch storm drain on S Kenyon St between Occidental Ave S and 2" Ave S.
Coordinate cleaning with the demolition of the onsite drainage system at the former South Transfer
Station site.

= Continue inspecting businesses.

3.12. 2" Ave SSD

The 2" Ave S SD serves a 38-acre industrial drainage basin located on the south side of the Trotsky inlet

(Map 23). The 30-inch outfall was constructed in 1964 by Northwest Cooperage, Inc, a barrel recycling facility.
Prior to 1964, runoff from this basin discharged to the LDW via an open ditch. Over the years, other businesses
located on the west side of 2"* Ave S connected their onsite storm drains to this outfall. The City MS4 located
east of 2" Ave S connects to this private system at various points along 2" Ave S. The area served by the City
MS4 encompasses about 18.4 acres.

Northwest Cooperage discharged stormwater and wastewater to this drainage system until about 1965 when
they connected onsite drains to the combined sewer. Plat maps of this area show a wastewater lagoon on
Northwest Cooperage property connected to this drainage system. This property continues to be occupied by a
barrel recycling facility; however most onsite runoff and wastewater are now discharged to the combined sewer
under a permit with King County Industrial Waste. Only roof downspouts on buildings located at the northwest
corner of the site continue to discharge to the waterway.

SPU jetted and cleaned the City-owned portions of the 2" Ave S SD along S Fontanelle St and S Webster St in
2010. However, the privately owned pipes and ditches west of 2" Ave S were not cleaned.

During the previous reporting period, SPU collected 18 samples (2 private onsite catch basins, 14 right-of-way
catch basins, and 2 inline grabs) from City-owned storm drains in the 2"¢ Ave S drainage system. Metals
concentrations were comparable to concentrations observed in other storm drains in the LDW. Copper, lead,
and mercury exceeded the CSL screening levels in two samples collected at a small recycling facility located at
7620 2™ Ave S (CB116), which stored fluorescent lamps containing mercury and lamp ballasts containing PCBs in
an uncovered outside location. The property was sold in 2013 and the recycling business was closed. The new
owner jetted and cleaned the onsite drainage system and remodeled the building. The site is now occupied by a
machine shop and a theatre company that fabricates stage props. All work is done inside.

Results for samples collected from 2007 through 2013 are summarized in Table C-33. Median concentrations of
all chemicals were on the lower end of the concentrations reported at other drains in the LDW (see box plots in
Appendix B and Appendix J).

Except for a sample collected from a catch basin at the recycling facility (902 ug/kg dw at CB116), PCB
concentrations were relatively low (26 — 304 ug/kg dw). Only seven of the other 17 samples exceeded the LAET
screening level (151 — 304 ug/kg dw) and none exceeded the 2LAET screening level
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Table C-33: Summary of chemicals exceeding SMS screening levels in samples collected from the 2™ Ave S
SD storm drain system (2007-2013).
SCO CSL N® Min Max Mean Median = Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 18 <6 50 13 9.5 0 0
Copper 390 390 18 80 2,110 280 142 11 11
Lead 450 530 18 25 1,540 220 82 11 11
Mercury 0.41 0.59 18 <0.04 48 3.3 0.09 11 11
Zinc 410 960 18 111 2,950 720 448 56 17
TPH-oil 2,ooob 2,000b 18 590 16,000 4,600 3,400 78 78
LPAH 5,200 5,200 18 <60 2,030 520 226 0 0
HPAH 12,000 17,000 | 18 <190 9,090 2,400 1,672 0 0
cPAH 1,000°¢ 1,000¢ 18 <114 1,049 320 214 6 6
PCBs 130 1,000 18 26 902 170 118 44 0
BEHP 1,300 1,900 18 980 39,000 8,200 4,050 94 78
Butyl benzyl 63 900 18 <95 11,000 900 250 94 11
phthalate
Dimethyl 71 160 18 <19 840 160 135 56 22
phthalate

N = number of samples
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons
Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH
a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use.

c. Sediment remedial action level.

Samples collected May 2007 through June 2013.

BEHP = bis(2-ethylhexyl)phthalate

PCBs = polychlorinated biphenyls

During the 2014-2019 reporting period, SPU collected five storm drain solids samples in the 2" Ave S SD basin.
Results are provided in Table C-34. Sampling locations are shown on Map 73. Two samples were associated
with a small truck repair service that has struggled to maintain appropriate BMPs (CB263 from an onsite catch
basin and CB108 from a right-of-way catch basin adjacent to the site). SPU has inspected this business twice in

the past 5 years and the owner has been cooperative in making the necessary improvements. The other

samples (CB116, CB280, and CB282) were collected at the former recycling facility described above. Mercury
(2.109 - 4.34 mg/kg) was significantly lower than in samples collected prior to site cleanup (10.5-48 mg/kg) but
continued to exceed the CSL screening level. PCBs (349 J - 560 J ug/kg dw) were also lower than the last sample
collected in 2010 (902 ug/kg dw). Phthalates, particularly bis(2-ethylhexyl)phthalate continued to exceed SMS
screening levels.
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Table C-34: Storm drain solids results for samples collected from the 2" Ave S SD (2014-2019).

sco csL CB108 CB116 CB263 CB280 CB282
LAET 2LAET 05/14/15  08/25/17  05/14/15  08/25/17  08/25/17
Arsenic 57 93 7U 21.8 6.7 ) 29.2 25.1
Copper 390 390 218 375 158 426 822
Lead 450 530 35 348 33 321 386

Mercury 0.41 0.59 0.03U 2.109 0.1 2.199
Zinc 410 960 216 EL) 302 862 TETE

TPH-oil 2,000? 2,0002 6,500 2,500° 6,600 5,270 3,610
LPAH 5,200 5,200 110 933 3,942 ) 1,577 2,077 )
HPAH 12,000 17,000 761) 3,020 7,748 ) 3,327 3,834 )
CcPAH 1,000° 1,000° 92 378 732 429 452 )
PCBs 130 1,000 560 J 16 470 349 )
BEHP 1,300 | 1,900
Butylbenzyl 63 900 59 u 674 580
phthalate
Dimethy! 71 160 59U 110U 109 296 U
phthalate
Exceeds SCO/LAET
B cxceecs Cs/ataeT
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH
a. MTCA Method A soil cleanup level for unrestricted use.

b. Sample prepared using silica acid cleanup prior to analysis.

c. Sediment remedial action level.

Two near end-of-pipe inline solids samples were collected at MH241 in the 2" Ave S SD in 2011 and 2012. Zinc
and bis(2-ethylhexyl)phthalate were the only chemicals that exceeded the CSL/2LAET screening levelz; PCBs and
butyl benzyl phthalate exceeded the LAET screening levels in both samples. s

Over 20 surface sediment samples have been collected in the waterway within 200 feet of the 2"¢ Ave S outfall.
The most recent samples were collected in 2014 by Industrial Container Services (Windward 2018). Many of
these and previous samples exceeded the SCO for multiple chemicals including metals (chromium, copper,
mercury, lead and zinc), PCBs, PAHs, and other semi-volatile organic chemicals (e.g., pentachlorophenol, phenol,
2,4-dimethylphenol, 1,2-dichlorobenzene, 1,2,4-trichlorobenzene, and 1,4-dichlorobenzene). The
concentrations of chemicals in waterway sediment were generally higher than the concentrations found in the
samples collected from the City’s storm drain indicating that the City MS4 is not a major source of the
contamination found in waterway sediment.

Over the next 5 years, SPU intends to conduct the following activities in the 2"¢ Ave S SD drainage basin:

= Continue to monitor locations within the City MS4. However, given that a large portion of this
drainage system is privately owned, additional sampling outside the City MS4 is needed to
characterize contaminant contributions from this drainage system.

= Start collecting annual grab samples at MH241 and evaluate whether installing a sediment trap at
this location would improve sample representativeness.
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3.13. 7" Ave SSD

The 7t Ave S SD serves an area of about 238 acres (Map 24). Land use in the basin is a mix of industrial (34.2
percent), residential (18.7 percent), open/vacant/park (16.7 percent), commercial (2.9 percent), and right-of-
way (27.6 percent). The basin can be generally divided into three sub-basins. The upper basin above SR509
covers about 37.4 acres and is occupied by the City’s Fire Training Facility, a church, an apartment building, and
several undeveloped parcels. The middle basin (126.3 acres) contains a combination of commercial and
residential properties. The lower basin (66.1 acres) is very industrialized with numerous small and medium-sized
light to heavy industrial businesses.

The 54-inch and 72-inch mainlines that convey stormwater to the waterway were constructed in 1988-1992.
King County constructed the 72-inch line on 7™ Ave S as part of the Renton Effluent Transfer System that
conveys wastewater from the treatment plant in Renton to Elliott Bay. SPU constructed the 54-inch line on

5% Ave S. Maintenance holes on the 54-inch line are equipped with weirs to trap sediment. The 7t Ave S
system is equipped with a tide gate, because the lower approximately 3,000 feet of this system is tidally
influenced. SPU installed a new inline check valve in 2017 after the external duck bill-style check valve failed for
the second time.

SPU jetted and cleaned the 7™ Ave S SD drainage system in 2013. Prior to cleaning, SPU conducted extensive
sampling in this drainage system. A total of 58 samples (1 private onsite catch basin, 13 right-of-way catch
basins, 24 inline grabs, and 12 sediment traps) were collected through 2013 (Table C-35). As shown in the box
plots in Appendix B, chemical concentrations in most samples from 7" Ave S SD were comparable to the levels
found in other storm drains sampled in the LDW.

Table C-35: Summary of chemicals exceeding SMS screening levels in samples collected from the 7*" Ave S
SD storm drain system before cleaning.

SCO CSL N2 Min Max Mean Median Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 56 <6 55 17 19 0 0
Copper 390 390 56 8.9 2,880 200 138.5 7 7
Lead 450 530 56 3 3,690 190 116 7 5
Mercury 0.41 0.59 56 <0.02 1.08 0.16 0.18 5 2
Zinc 410 960 56 50 4,140 660 561 68 9
TPH-oil 2,000P 2,000P 54 <12 46,000 3,400 2,350 54 54
LPAH 5,200 5,200 55 <18 80,840 2,600 340 4 4
HPAH 12,000 17,000 55 <19 193,000 9,600 3,468 11 4
cPAH 1,000°¢ 1,000°¢ 55 <32 25,840 1,100 417 16 16
PCBs 130 1,000 56 <17 3,190 300 137 52 5
BEHP 1,300 1,900 55 <19 1,400,000 30,000 2,700 69 58
Butyl benzyl 63 900 55 <18 3,400 320 230 84 5
phthalate
Dimethyl 71 160 55 <18 650 100 130 51 22
phthalate
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N = number o

b. MTCA Method A soil cleanup level for unrestricted use.

f samples

c. Sediment remedial action level.
Samples collected April 2005 through April 2013.

BEHP = bis(2-ethylhexyl)phthalate
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons
Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH
a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

PCBs = polychlorinated biphenyls

None of the samples exceeded the screening level for arsenic and only a few samples (4-6 percent) exceeded
the SCO screening levels for copper, lead, and mercury. Other chemicals that exceeded the CSL/2LAET screening
levels included LPAH and HPAH (4 percent of samples), PCBs (5 percent of samples), and phthalates (5-60
percent of samples. SPU identified and controlled a source of metals and HPAH and another source of PCBs
during the previous reporting period (SPU 2015).

SPU cleaned the 7™ Ave S drainage system in 2013. Since cleaning, SPU has collected 36 storm drain solids
samples from the system. Results are summarized in Table C-36. Sampling locations are shown on Map 74.
Chemical concentrations were similar to levels measured in other storm drains in the LDW. Arsenic
concentrations remained below the SMS screening levels. Concentrations of lead, mercury, HPAH, and LPAH
have declined since cleaning. Except for HPAH, none of the post-cleaning samples exceeded the SCO/LAET

screening levels. HPAH concentrations exceeded the LAET in one right-of-way catch sample collected on

S Riverside Dr at S Holden St (16,170 ug/kg dw in RCB64). S Riverside Dr is a heavily used industrial street, but
samples collected from three nearby right-of-way catch basins (4,710 — 8,570 ug/kg dw HPAH) were all well

below the LAET.

Table C-36: Summary of chemicals exceeding SMS screening levels in samples collected from the 7*" Ave S
SD storm drain system after cleaning.
SCO CSL N2 Min Max Mean Median Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 36 2.985 30 14 10 0 0
Copper 390 390 36 9.18 635 110 100.8 3 3
Lead 450 530 36 <6 225 59 45.35 0 0
Mercury 0.41 0.59 36 @ <0.022 0.26 0.09 0.06 0 0
Zinc 410 960 36 52.1 1,670 415 319 42 6
TPH-oil 2,000b 2,000b 35 16 9,900 2,500 2,080 49 49
LPAH 5,200 5,200 35 <19 3,700 460 270 0 0
HPAH 12,000 17,000 35 <38 16,170 2,900 1,696 3 0
cPAH 1,000¢ 1,000¢ 35 <19.2 1,828 340 236 9 9
PCBs 130 1,000 40 <9.3 1,454 220 117 48 3
BEHP 1,300 1,900 36 <46 30,000 4,900 3,630 61 58
Butyl benzyl 63 900 36 <19 980 180 110 58 3
phthalate
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SCo CSL N2 Min Max Mean Median Percentof Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Dimethyl 71 160 36 <18 290 76 98 33 11
phthalate®
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.
Samples collected November 2010 through April 2019

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use.
Sediment remedial action level

Butyl benzyl phthalate and dimethyl phthalate concentrations also declined after cleaning; however, samples
continued to exceed both the LAET (33 and 58 percent, respectively) and the 2LAET (3 and 11 percent,
respectively.

Zinc, bis(2-ethylhexyl)phthalate, and PCB concentrations remained about the same after cleaning. Zinc

(1,670 mg/kg in the 2016 trap sample at 7"-ST1 and 1,460 mg/kg at RCB61)and PCBs (1,454 ug/kg dw in onsite
catch basin CB154), exceeded the 2LAET screening levels in only two and one samples, respectively, after
cleaning but 40-50 percent of the post-cleaning samples exceeded the LAET. Bis(2-ethylhexyl)phthalate
continued to exceed the 2LAET screening level in about 60 percent of the samples.

As shown in Figure C-3, although HPAH and PCBs in the near end-of-pipe sediment trap samples (7®-ST1) were
initially much lower after cleaning, both have shown a steady increase in the years following cleaning and are
approaching the pre-cleaning levels.

Figure C-3: HPAH and PCBs in 7th-ST1 sediment trap before and after line cleaning.
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Surface sediment samples have been collected at six stations located within 70-185 feet of the 7" Ave S SD. SCO
exceedances were reported at five of the sites. Results are summarized in Table C-37. BBP and BEHP exceeded
the SCO at the two closest stations within 50-70 feet of the outfall, but PAHs were elevated at the farther
stations (95-185 feet offshore of the outfall).

Fluoranthene is the only PAH that exceeded the SCO in the stations within 100 feet of the outfall, but only at the
70-foot and not at the 50-foot station. Fluoranthene exceeded the LAET in only 2 of the 22 near end-of-pipe
samples collected in the 7! Ave S SD since 2005 and none exceeded the 2LAET. In addition, only 6 of the nearly
100 samples collected from this drain exceeded the 2LAET for fluoranthene. This information suggests that the
7™ Ave S SD is not the source of fluoranthene in waterway sediment.

PCBs exceeded the SCO in the 50- (196 ug/kg dw) and 95-foot samples (860 ug/kg dw), but not in the 70-foot
sample. Only one of the 22 near end-of-pipe samples (2,400 at 7"-ST-091008) collected since 2005 and none of
the samples collected since the system was cleaned in 2013 exceeded the 2LAET screening level for PCBs.
However, 16 of the 22 near end-of-pipe samples (164 — 710 ug/kg dw PCBs) exceeded the LAET screening level.

With the exception of BEHP, of the nearly 100 samples collected in the 7™ Ave S SD since 2005, only the
following 9 locations exceeded the 2LAET or RAL for one or more of the chemicals found above the SCO in the
offshore sediment samples:

] RCB139: PCBs, butyl benzyl phthalate

= RCB198: PCBs, cPAH

] RCB227: cPAH, butyl benzyl phthalate

] RCB291: PAH, cPAH, butyl benzyl phthalate
. RCB350: PAH

] CB154: PCBs
= (CB262: Butyl benzyl phthalate
»  7M-STI PCBs, cPAH®
= MH22: cPAH
Table C-37: Chemicals exceeding SMS in surface sediment samples collected within 200 feet of the 7th Ave
S SD.
Station Distance from | Direction from Chemicals 2SCO and <CSL  Chemicals >CSL
outfall outfall
SS2112-A 50 Opposite BBP, BEHP, Mercury, benzyl alcohol
hexachlorobenzene, PCBs
LDW-SS335 70 Opposite BBP, fluoranthene BEHP
LDW-SS530 95 Downstream | 2-methylnaphthalene, Acenaphthene,
benzo(a)anthracene, dibenzo(a,h)anthracene
benzo(a)pyrene, chrysene, | benzo(g,h,i)perylene,
dibenzofuran, indeno(1,2,3-cd)pyrene,

fluoranthene, fluorene,
phenanthrene, total
benzofluoranthenes,
HPAH, LPAH, PCBs

18 pCBs exceeded 2LAET in 1 of 12 inline grab samples collected at 7th- ST1. cPAHs exceeded the 2LAET in 2 of 12 inline grab samples
collected at 7t"- ST1.
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Station Distance from Direction from Chemicals 2SCO and <CSL = Chemicals >CSL
outfall outfall

TRI-095T 156 Upstream Benzyl alcohol 2,4-dimethylphenol

LDW-SS95 185 Upstream Anthracene, Acenaphthene,

benzo(a)anthracene,
chrysene, fluoranthene,

dibenzofuran, fluorene,
phenanthrene, LPAH

indeno(1,2,3-cd)pyrene,
HPAH

Although zinc was above the SCO screening level in 15 of 36 storm drain solids samples including 4 of the 10
near end-of-pipe samples, it was below the SCO in all six surface sediment samples collected offshore of the
outfall.

Over the next 5 years, SPU intends to conduct the following activities in the 7™ Ave S SD drainage basin:

= Continue operating and maintaining the three sediment traps
= Continue source tracing as needed
= Continue inspecting businesses.

4. LOWER REACH

4.1. S Nevada St SD

The Nevada St SD serves an area of approximately 26 acres, most of which is occupied by a large warehouse and
associated parking on the Port of Seattle’s Terminal 106 (Map 25). The west end of S Nevada St was vacated to
the Port in 1970. Catch basins located on the east end of S Nevada St may collect runoff from a short section of
E Marginal Wy S, but most of the runoff at this outfall is from S Nevada St, as well as roof and parking areas on
adjacent Port property. Source tracing has been difficult due to the lack of accumulation of storm drain solids
this system. Five samples have been collected from this drainage system since it was last cleaned in 2015.
Results are summarized in Table C-38. Sample locations are shown on Map 75. Results for metals were like the
previous sample collected prior to cleaning with arsenic, copper, lead, mercury concentrations below the SCO
screening level. Zinc exceeded the SCO screening level in all samples and the CSL screening level in 2 samples.
However, elevated levels of LPAH (6,187 — 95,700 ug/kg dw) and HPAH (24,300 — 425,900 ug/kg dw) were
measured in three catch basin samples collected in 2019. All three catch basins are located across from the
warehouse currently leased by Seattle Tunnel Partners (north side of S Nevada St) and B & G Machine, Inc.
(south side of S Nevada St). lllegal dumping of concrete waste has also been observed on several occasions in
this general area. SPU has taken measures to track the illegal dumping problem but has not yet determined the
source.

Table C-38: Summary of chemicals exceeding SMS screening levels in S Nevada St SD.
sco csL RCB312 RCB89 MH56 RCB86 RCB8S8
LAET 2LAET 05/25/18 06/06/19 06/06/19 06/19/19 06/19/19
Arsenic 57 93 13.8 23 10.3 8.8U 11.4
Copper 390 390 110 160 104 101 221
Lead 450 530 116 225 32.6 -- 67.9
Mercury 0.41 0.59 0.0605 0.348 0.29 0.0919 0.0716
Zinc 410 960 1,010 1,270 478 590 794
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SCO CSL RCB312 RCB89 MH56 RCB86 RCB88

LAET 2LAET  05/25/18  06/06/19  06/06/19  06/19/19  06/19/19
TPH-oil 2,000° 2,000° ERZ 5,600 1,130 3,320 7,090
LPAH 5,200 5,200 824 194.2) 95,672 6,187
HPAH 12,000 17,000 4,033 804 425,890 24,253
CcPAH 1,000° 1,000° 378 82 42,000 2,700
PCBs 130 1,000 627 394 195U 502 J 82.4)
BEHP 1,300 1,900 1,110 8,990

199U 3.080 99.6 U

Butylbenzyl 63 900 733 2,200
phthalate

Dimethyl phthalate 71 160 126 293 U 19.9U 499 U 996U
Exceeds SCO/LAET
I cceccs Csi/2LAET
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.
Samples collected May 2018 through June 2019.

a. Sediment remedial action level

b. Sediment remedial action level.

One waterway sediment sample has been collected approximately 60 feet offshore of the outfall. No chemicals
exceeded the SCO in this sample. This outfall is not considered a significant source of chemicals of concern to
the LDW. Over the next 5 years, SPU intends to conduct the following activities in the S Nevada St SD basin:

= Evaluate the potential to install a sediment trap near the downstream end of the system to improve
long term monitoring

= Continue to investigate illegal discharges of concrete slurry in this system.

= Track sources of PAHs found in the 2019 samples

= Continue to inspect businesses.

4.2. Diagonal Ave S CSO/SD

The Diagonal Ave S CSO/SD drainage basin, which covers an area of about 2,666 acres, is the largest drainage
basin in the City (Maps 26 and 27). Land use in the basin is a mixture of residential (23 percent), commercial

(9 percent), industrial (19 percent), vacant/park (10 percent), and right-of-way (39 percent). The upper portion
of the basin east of I-5 is mostly residential with commercial businesses clustered along the major transportation
corridors (Rainier Ave S, Beacon Ave S, and S Jackson St). The lower portion of the basin west of I-5 is mostly
industrial. The main trunkline west of I-5 is also tidally influenced. Given the size of the pipes (108 - 144 inches),
these pipes are backwatered throughout most of the tidal cycle. The outfall at elevation approximately -5 ft
NAVDS88 (-2.5 ft MLLW) is exposed only during a minus tide.

SPU has conducted extensive source tracing in the Diagonal Ave S drainage basin, collecting nearly 400 samples
over the past 17 years. Results for the previous reporting period (2003-2014) are summarized in Table C-39 and
results for the current reporting period (2014-2019) are summarized in Table C-40. Sample locations for the
current reporting period are shown on Maps 76 and 77. Overall, concentrations in the Diagonal Ave S CSO/SD
drainage system are comparable to other storm drains in the LDW (see box plots in Appendix B).
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Table C-39: Summary of chemicals exceeding SMS screening levels in the Diagonal Ave S CSO/SD drainage
system during the previous reporting period (2003 — 2014).
SCO CSL N® Min Max Mean Median = Percent of Percent
LAET 2LAET samples of
>SCO samples
LAET >CSL
screening 2LAET
level screening
level
Arsenic 57 93 274 <4.6 180 9 9.45 1 1
Copper 390 390 274 13.2 6,250 210 108.5 7 7
Lead 450 530 274 <12 5,830 170 80 4 3
Mercury 0.41 0.59 274 <0.02 11.5 0.21 0.08 6 4
Zinc 410 960 274 44 3,170 530 391.5 46 12
TPH-oil 2,000 2,000° 264 40 250,000 5,900 2,100 51 51
LPAH 5,200 5,200 271 <19 44,860 1,500 498 7 7
HPAH 12,000 17,000 271 <19 256,800 7,500 2,400 14 10
cPAH 1,000¢ 1,000°¢ 271 <8 42,980 1,022 342 23 23
PCBs 130 1,000 277 <17 13,300 420 86 40 5
BEHP 1,300 1,900 266 51 1,400,000 18,000 4,950 74 67
Butylbenzyl 63 900 266 <19 160,000 2,900 280 79 22
phthalate
Dimethyl 71 160 266 <18 1,800 170 120 47 27
phthalate

N = number of samples

BEHP = bis(2-ethylhexyl)phthalate

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds.

Samples collected August 2003 through June 2014.
a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)
b. MTCA Method A soil cleanup level for unrestricted use

Sediment remedial action level.

PCBs = polychlorinated biphenyls

Table C-40: Summary of chemicals exceeding SMS screening levels in the Diagonal Ave S CSO/SD during
current reporting period (2014-2019).
SCo CsL N2 Min Max Mean Median  Percentof  Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 118 <5.4 452 17 10 3 3
Copper 390 390 118 31.6 10,900 340 135 8 8
Lead 450 530 118 11.3 40,500 ¢ 560 84.4 6 4
Mercury 0.41 0.59 118 <0.021 4.72 0.22 0.1 11 7
Zinc 410 960 118 119 10,100 980 613 71 29
TPH-oil 2,000 2,000 118 174 47,900 4,900 2,710 69 69
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SCO CSL N2 Min Max Mean Median = Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
LPAH 5,200 5,200 116 <14.8 40,680 2,100 704 8 8
HPAH 12,000 17,000 116 64 134,780 8,500 3,868 12 9
cPAH 1,000¢ 1,000¢ 116 15 13,416 930 392 17 17
PCBs 130 1,000 123 <19.6 46,060 1,400 158 59 16
BEHP 1,300 1,900 117 236 170,000 16,000 7,475 85 82
Butylbenzyl 63 900 117 <8 48,000 1,300 304 80 15
phthalate
Dimethyl 71 160 117 <6.4 3,460 180 120 58 19
phthalate

N = number of samples

BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds.

Samples collected July 2014 through June 2019.

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use

o

Sediment remedial action level.

d. Inline grab sample collected in 2019 from discrete deposit beneath a lateral entering at ST2 from the adjacent
property. Lead in the three sediment trap samples collected at this location were below the SCO.

Exceedances of SMS screening levels for arsenic, copper, lead, and mercury were infrequent (<10 percent)
during both the previous and current reporting periods. Elevated levels of lead and mercury have occurred in a
few inline samples in three main areas:

Along S Snoqualmie St and S Dakota St (see following section for discussion)

At the City Light South Yard (see following section for discussion)

Multiple locations in the downstream mainlines. Elevated levels of lead (2,760 mg/kg) were found
in an inline sample (MH260) east of I-5 on a drain line that serves a short section of Beacon Ave and
SPU’s Beacon Reservoir site. SPU plans to conduct further source tracing in this area.

The only other location where lead and mercury have been found were in samples collected from private onsite
catch basins at industrial or recycling sites:

Appendix C
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Battery store: Elevated lead at CB7 and CB83 (805 — 5,830 mg/kg) and elevated mercury at CB83
(2.05 mg/kg). SPU inspected this facility multiple times in 2003 — 2006 and found a number of
problems related to spill control/containment, illicit discharges, storage of waste materials, and
general housekeeping practices. The company implemented improvements as required by City
inspectors. Other than catch basins needing cleaning, no problems were identified during the most
recent inspection in 2016. This catch basin was re-sampled in 2016 and concentrations of mercury
(0.0.07 mg/kg), lead (981 mg/kg), TPH-oil (4,100 mg/kg), and LPAH (293 J ug/kg dw) had declined.
However, lead continues to exceed the CSL screening level. This site is not currently permitted by
Ecology.

Donation center. Mercury (11.5 J mg/kg) exceeded the CSL in an onsite catch basin sample collected
in 2014.
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The Diagonal Ave S CSO/SD drainage system, like other drainage systems in the LDW, experienced more
frequent exceedances of the SCO/CSL screening levels for zinc (71 and 29 percent, respectively during the
current reporting period) compared to other metals. However, none of the samples collected offshore of the
outfall since 2004 Diagonal/Duwamish early action site cleanup exceeded the SCO for zinc (King County 2008,
2010, Windward 2018).

PAHs continued to exceed CSL/2LAET infrequently (<10 percent of the samples) in the Diagonal Ave S CSO/SD
system during the current reporting period. Over half of the exceedances to date occurred in private onsite
catch basins. Typical sites where PAHs have been a problem include fast food restaurants, repair shops,
maintenance yards, parking lots, and light manufacturing facilities. One site, the King County Sherriff’s storage
facility, exhibited extremely high levels of LPAH (140,100 — 173,200 ug/kg dw) and

HPAH (1,296,000 — 1,555,000 ug/kg dw) during the previous reporting period due to the historic use of coal tar
sealant in the storage yard, Concentrations declined significant.ly after the sealant material was removed and
replaced with an asphalt-based material. Samples collected in 2019 contained 514 — 4,519 ug/kg dw LPAH and
4,808, 34,310 ug/kg dw HPAHS.

LPAH and HPAH exceedances were observed in right-of-way catch basins (4 samples), inline grab samples

(2 samples), and sediment trap samples (8 samples). Samples collected from sediment trap ST6 at Bush Pl and
Rainier Ave S frequently exceeded the screening levels in 8 of 10 samples collected between 2003 and 2009.
This drain line serves a mixed commercial and residential basin in Seattle’s Central District. None of the three
other samples collected in this sub-basin exceeded the screening levels. SPU attempted to trace sources in this
basin in 2019, but efforts were hampered due to lack of sediment accumulation.

PCBs also exceeded the 2LAET screening level infrequently during the current reporting period (16 percent of
the samples); however ,LAET screening level exceedances were more frequent, occurring in 60 percent of the
samples. Eleven of the 20 samples that exceeded the 2LAET screening level, were associated with known or
suspected®® PCB sources (e.g., in building materials such as paint or caulk or were collected as part of source
tracing efforts to identify PCB sources) and 14 of the 20 samples were from private onsite catch basins. The
other three samples that exceeded the 2LAET screening level for PCBs were inline grab or sediment trap
samples:

= MH29 (10/11/17): 1,413 ug/kg dw
=  MH33(11/07/17): 9,730 ug/kg dw
= ST1(04/23/19): 1,508 J ug/kg dw

MH29 and MH 23 were collected in the vicinity of an old sanitary sewer flush tank that was occasionally to clean
out the sanitary sewer line. SPU jetted and cleaned this area in 2018. ST1 is the farthest downstream sample in
the Diagonal Ave S CSO/SD system. No other samples collected at ST1. Only one of the 22 other samples
collected at this location exceeded the 2LAET screening level for PCBs (13,300 ug/kg dw in a grab sample
collected on April 1, 2010).

While exceedances of LAET/2LAET screening levels have occurred at various locations in the

Diagonal Ave S CSO/SD basin, except for phthalates, concentrations at the most downstream sediment trap

(ST1 at Diagonal Ave S west of E Marginal Wy S) were relatively low. As shown in Figure C-4, lead concentrations
at ST1 have consistently been below the SCO screening level (450 mg/kg). Mercury is more variable, but except
for two peaks in 2015 and 2019, concentrations were below the SCO screening level (0.41 mg/kg).

HPAH, PCBs, and BEHP are plotted in Figure C-5. Since 2006, HPAH at ST1 have been below the LAET and 2 LAET
screening levels. Except for 2019, PCBs, ranging from 85 to 870 ug/kg dw (320 ug/kg dw average) were
consistently below the 2LAET screening level. A spike of 1,508 ug/kg dw was observed in 2019. This may be

19 PCBs suspected based on detection dog alert and/or inspector observations of PCB-like odors.
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associated with the PCB spill that the City found and cleaned up in 2019 (see Appendix D for details).
Bis(2-ethylhexyl)phthalate exceeded the 2 LAET screening level in 90 percent of the trap samples collected at
ST1. Phthalates are widespread in urban areas and will be difficult to control.

Figure C-4: Lead and mercury in ST1 trap samples (2003-2019).

Figure C-5: PCBs, HPAH, and BEHP in ST1 trap samples (2004 - 2019).

4.2.1. SSNOQUALMIE ST SUB-BASIN

The S Snoqualmie St sub-basin is a 103-acre industrial area located between I-5 and the railroad corridor

(Map 92). SPU continues to look for sources of mercury and PCBs in the vicinity of MH18 on S Snoqualmie St at
6™ Ave S. As described in the previous SCIP, SPU jetted and cleaned the S Snoqualmie drainage lines in 2010
after source tracing failed to identify specific source(s) of the elevated levels of mercury found at MH18.
Cleaning was performed to remove all historical contamination to facilitate source tracing for ongoing sources.
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As shown in Figure C-6, mercury concentrations continued to exceed SCO screening level after cleaning. Given
the industrial nature of this sub-basin, there are likely multiple sources of mercury.

*2014 partial cleaning of lines on 7th Ave S to MH18 by Western Waterproofing
Figure C-6: Mercury and lead in MH18 (2003-2019).

In addition, PCB concentrations increased after cleaning, indicating a potential new source of PCBs. PCBs
increased at this location in 2013 and remained elevated in the 4 samples collected between 2014-2019. Results
for PCBs and bis(2-ethylhexyl)phthalate are shown in Figure C-7. Both chemicals followed a similar pattern
indicating that source(s) may be related. This maintenance hole is equipped with a 3-foot deep sump which
serves to trap sediment. SPU has cleaned the MH twice since 2010 (2013 and 2019). During the previous
reporting period, SPU completed an intensive inspection/sampling effort and identified two likely sources of
PCBs (a masonry/waterproofing facility and an exterior paint source, see Appendix D for additional details). The
masonry facility swept and later paved over areas where PCBs were suspected. The other site jetted and
cleaned the onsite drainage system to remove paint residues. During this reporting period, SPU deployed the
detection dog and installed two new sediment traps to aid in source tracing. The dog found several potential
sources of PCBs in building materials (primarily caulk). Trap samples retrieved in 2019 found only low levels of
PCBs in two of the three laterals connected to MH18 (265 and 284 ug/kg dw). The third was not sampled
because a suitable location for trap installation was not identified.
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Figure C-7: PCBs and BEHP in MH18.

*2014 partial cleaning of lines on 7™ Ave S to MH18 by Western Waterproofing

SAIC (2011) also collected 2 base flow and 3-4 stormwater samples at each of the 4 sampling locations in the

S Snoqualmie St sub-basin (Map 92). Mercury was detected in only 3 of the 22 water samples. However, PCBs
were detected at all 4 stations (Table C-41). The highest concentrations measured at Stations SQ1 and SQ2 were
in base flow samples.

Table C-41: PCBs in water samples collected from S Snoqualmie St sub-basin.
sQil SQ2 SQ3 SQ4
Baseflow
# of samples 2 2 2 2
# of detects 1 2 2 0
Range 0.198 0.043 -9.15 0.048 -0.115 -
Stormwater
# of samples 4 3 4 4
# of detects 2 2 4 3
Range 0.013-0.032 0.011-0.123 0.073-0.344 0.011-0.062
Units: ug/L

Reference: SAIC 2011.

PCBs were also detected in all three tidal water samples collected from the S Snoqualmie St sub-basins
(0.014 —0.025 ug/L).

4.2.2. S DAKOTA ST SUB-BASIN

The S Dakota St sub-basin includes a 145-acre residential area in the Beacon Hill neighborhood, approximately
63 acres in the I-5 corridor, and approximately 86 acres in the industrial area west of I-5 (Map 93). As shown in
Table C-42, SPU found elevated levels of mercury and PCBs at a few locations in the basin over the past 15 years.
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Mercury exceedances were found at a number of onsite catch basins, an inline grab from a maintenance hole on
6™ Ave S in the lower industrial portion of this sub-basin (MH233), and an inline grab (MH252) in a maintenance
hole on 15" Ave S in the upper, mostly residential basin. Elevated levels of PCBs were found in catch basins
associated with buildings that had PCBs in the paint or caulk material.

Table C-42: Mercury and PCBs in samples collected from the Dakota sub-basin in the Diagonal Ave S
CSO/sD.
Station ID Date Sample type Mercury PCBs
ST7° 2003-2019 Sediment trap <0.05-1.28 74 - 457
MH233 05/27/09 Inline grab
CB336 04/22/19 Onsite catch basin 0.0482
05/23/08 Onsite catch basin
CB121 08/12/10 Onsite catch basin
09/23/16 Onsite catch basin
0oDS27° 11/10/16 Soil
0ODS54¢ 04/06/17 Paint chip 100,000
CB302 10/12/17 Onsite catch basin
CB300 10/12/17 Onsite catch basin
MH252 08/01/12 Inline grab
CB341 06/12/19 Onsite catch basin 0.433 130.5)
SCO/LAET 0.41 130
CSL/2LAET 0.59 1,000
Exceeds SCO/LAET

_ Exceeds CSL/2LAET

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

BEHP = bis(2-ethylhexyl)phthalate

a. One of 15 trap samples collected in 2006 exceeded the CSL. No other samples exceeded the SCO screening
level for mercury.

b. Dirt sample scraped from base of building adjacent to CB121.
Paint chip sample collected from ground adjacent to CB302.

4.2.3. CITY LIGHT SOUTH YARD

The Seattle City Light South Yard is located on 4™ Ave S south of S Spokane St. Most of the property drains to
the combined sewer, but the western and southern portions of the property drain to the Diagonal Ave S CSO/SD
drainage system. During the previous reporting period, SPU sampled catch basins on the combined sewer basin,
which can overflow to the East Waterway during large storm events. During this reporting period, Ecology
(Leidos 2015b) and SPU collected storm drain solids samples from areas of the South Yard that drain to the
Diagonal Ave S CSO/SD drainage system. Results are provided in Table C-43.

Copper, lead, mercury, zinc, HPAH, PCBs, and phthalates exceeded the SMS screening levels at multiple
locations. City Light performs the following routine maintenance at the South Service Center:

= Inspects onsite catch basins annually and cleans when the sump is 50 percent full.
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= Inspects oil water separators each month and clean when 25 inches of sediment accumulate in the
vault. OWS-D, located at the downstream end of the drain serving the western portion of the
property, is cleaned annually or whenever the coalescing plates appear to be coated with sediment.
= Sweeps the entire yard area monthly and salvage areas twice a month

In addition, City Light has made the following improvements since 2015:

= Cleaned all catch basins in the salvage area where elevated levels of mercury were found.

= Installed incidental spill stations containing spill response equipment at 3 locations in areas draining
to the Diagonal Ave S CSO/SD drainage system and one location served by the combined sewer
system.

= Stored additional spill supplies and overpack drums at 2 locations in drainage and 2 locations in the
combined sewer service area.

= Installed inserts in 14 catch basins in the vicinity of the salvage area loading dock and the PCB
building. Inserts are reconditioned every year by power washing and are immersed in a salt brine
solution to restore metal adsorption capacity.

= Installed new dumpsters with lids in the main yard area and in the area where pole butts are stored.

= Installed lids on storage bins for galvanized equipment, and bare copper and wire with damaged
sheathing. Tarps are also available if needed for large quantities of damaged wire that cannot be
stored in bins.

= Replaced coalescing plates and baffle in OWS-D.

= Jetted and cleaned approximately 150 feet of pipe between CB45 and CB49 on the drain line serving
the western portion of the property.?

Work scheduled in 2020 includes:

= Awarded contracts to install canopies over the staged projects/galvanized equipment storage area
and the spent/salvage wire area.

= Plan to install two additional canopies over the salvage dock and oil house to cover salvage bins and
transformers. Purchasing and permitting are currently underway.

= Plan to install an outdoor covered cantilevered storage rack at the warehouse area to allow covered
storage of galvanized equipment and treated wood. Purchasing and permitting are currently
underway.

Table C-43: Storm drain solids sample results for the Seattle City Light South Service Center (2015-2019).

sco csL CB242 CB35P OWS5¢ cB343¢ CB344°

LAET 2LAET  12/11/14  12/11/14  12/11/14  06/12/19  06/12/19
Arsenic 57 93 10 14 14 14.8 14.1
Chromium 260 270 62 130 66 - -
Copper 390 390 2,500 990 740 1,560 233

Lead 450 530 490 250 430 119
Mercury 0.41 0.59 0.20 0.13
Zinc 410 960
TPH-oil 2,0000 | 2,000f 8,900 J 5,800 J 15,000 J 20,300 7,470
LPAH 5,200 5,200 3,500 J 2,900 J 6,100 J
HPAH 12,000 17,000 16,000
cPAH 1,0006 | 1,0008 2,200 2,000 4,000 )

2 Adjacent to decant station. Pipes where visible sediment had accumulated and were cleaned in 2019.
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sco cSL CB242 CB35P OWS5¢ cB343¢ CB344°

LAET 2LAET  12/11/14  12/11/14  12/11/14  06/12/19 = 06/12/19
Total PCB Aroclors 130 1,000 570 520 3,500 3,378 747 )
Total PCB congeners 130 1,000 1,320 762 ) 7,500 --
BEHP 1,300 1,900 64,000 87,000 120,000 74,900 85,400
Butylbenzyl phthalate 63 900 4,200 U 6,000 600) | 964 [IEEEQ

Dimethyl phthalate 71 160 1,200 J 180 420 99.8 U

Exceeds SCO/LAET
Exceeds CSL/2LAET

N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls
PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

a. Catch basin adjacent to the salvage/scrap storage yard

b. Catch basin adjacent to the PCB building.

c.  Oil water separator D at the downstream end of the storm drain serving the western portion of the property.

d. Catch basin at loading dock for material salvage/scrap operations
e
f.
g

Catch basin along southern fence line in south storage yard.
MTCA Method A soil cleanup level for unrestricted use.
Sediment remedial action level.

4.2.4. POST-CLEANUP SAMPLES OFFSHORE OF THE DIAGONAL AVE S CSO/SD OUTFALL

Results from samples collected from 2006 - 2012 following completion of the 2005 Duwamish/Diagonal Early
Action Area cleanup show that BEHP and butyl benzyl phthalate concentrations have increased and often
exceeded the SCO at the station closest to the outfall (Station DUD_1A located 100 feet offshore of the outfall)
(Anchor 2007, King County and Anchor 2008, King County 2010, 2015b). Bis(2-ethylhexyl)phthalate exceeded
the SCO in six and butyl benzyl phthalate exceeded in five of the nine samples collected following cleanup.
However, neither chemical exceeded the SCO in the most recent, 2012 sample. Dimethyl phthalate exceeded
the SCO in only two samples but none after 2009.

Bis(2-ethylhexyl)phthalate and butyl benzyl phthalate also increased in the first few years following cleanup at
Stations DUD_2A and DUD_3A, located 170 and 200 feet upstream of the outfall, respectively, but then declined
and were below SCO after 2008 at DUD_2A and after 2006 at DUD_3A. Dimethyl phthalate did not exceed the
SCO in any samples collected at DUD_2A and DUD_3A.

Time series charts for BEHP and butyl benzyl phthalate, presented in Figure C-8 and Figure C-9, show that
phthalate concentrations appear to have reached equilibrium at about 500-1,000 ug/kg dw BEHP and
60-110 ug/kg dw butyl benzyl phthalate.

Time series charts for PCBs and total organic carbon are presented in Figure C-10 and Figure C-11. Peaks in PCBs
appear to coincide with peaks in total organic carbon content of the samples. PCB concentrations declined to
between 100 and 150 ug/kg dw after cleanup. However, concentrations at DUD_1A and DUD-2A increased to
132 and 202 ug/kg dw, respectively in 2011; DUD_1A exceeded the SCO, but DUD_2A did not. Concentrations at
both locations declined in 2012 (both were below the SCO). King County (2015b) concluded that “PCB
concentrations in Cap Areas A and B and the enhanced natural recovery area appear to be stable and within the
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range of anthropogenic background.”?! PCB patterns at DUD_1A are similar to the trends observed in
phthalates, which may be associated with fluctuating total organic carbon content of the samples (Figure C-11).
Phthalates, PCBs and TOC at DUD_1A all exhibit a similar spike in 2011 followed by declining levels in 2012.

Table C-44: Chemicals exceeding SCO offshore of Diagonal Ave CSO/SD following cleanup.

Sample Station DUD_1A DUD_2A DUD_3A
Distance from 100 170 225
outfall (ft)
Direction Opposite Upstream Upstream
2005 BEHP® DMP, benzyl alcohol®, BEHP, BBP BEHP, BBP
PCBs?, fluoranthene
2006 BEHPP, BBP, PCBs, benzoic acid BEHP, BBP -
2007 BEHP®, BBP BEHP -
2008 BMP, DMP®, 1,4-dichlorobenzene BEHP, PCBs? BEHP
2009 BEHP -- --
2010 BEHP®, BBP Phenol® Phenol
2011 Chrysene, fluoranthene®, - -
phenanthreneb, pyreneb, LPAH®P,
HPAHP, BEHP®, BBP, PCBs, 2,4-
dimethylphenol®
2012 BEHPP, BBPP Phenol Phenol

Reference: Anchor (2007), King County and Anchor (2008, 2010), King County (2015b), Windward (2018).

BEHP = bis(2-ethylhexyl)phthalate, BBP = butyl benzyl phthalate, DMP = dimethyl phthalate

a. PCB results could not be OC normalized because of high TOC in sample. Dry weight concentration exceeded the
LAET for PCB:s.

b. Exceeded SCO and CSL.

21 Cap area A is immediately offshore of the Diagonal Ave S CSO/SD outfall. Cap area B is located immediately offshore of the former
Diagonal Avenue treatment plan outfall, and the ENR is offshore of Cap area B. Anthropogenic background concentrations for PCBs (40-
90 ug/kg dw) were evaluated in the LDW Feasibility Study (AECOM 2012).
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Figure C-8: BEHP in samples collected offshore of the Diagonal Ave S CSO/SD outfall post cleanup.

Figure C-9: Butyl benzyl phthalate in samples collected offshore of the Diagonal Ave S CSO/SD after
cleanup.
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Figure C-10:  PCBs in samples collected offshore of the Diagonal Ave S CSO/SD outfall after cleanup.

Figure C-11:  Total organic carbon in samples collected offshore of the Diagonal Ave S CSO/SD after
cleanup.

Results of the near end-of-pipe to waterway sediment comparisons are similar to the ST/BCM recontamination
potential analysis from the FS. Both analyses predicted potential exceedances of the sediment RALs for BEHP,
BBP, and PCBs. However, the storm drain solids to waterway sediment matches for PCBs are considered weak
given that only 2 of 35 near end-of-pipe storm drains solids samples and 3 of 27 sediment samples collected
offshore of the outfall after cleanup exceeded the respective criteria.

4.2.5. NEXT FIVE YEARS

Mercury, HPAH, and PCBs are the primary contaminants of concern in the Diagonal Ave S CSO/SD system,
although these contaminants are found in different sub-basins within the overall drainage basin. Over the next
five years, SPU intends to:
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= Resample City mainline in Airport Wy S downstream of the Rainier Commons property at 3100 Airport
Wy S and if necessary, require Rainier Commons to jet and clean onsite and affected MS4 to remove
PCBs discharged from the site.

= Sample the 144-inch diameter trunkline downstream of Denver Ave S and the Denver Ave S sub-basin to
monitor PCB levels following the cleanup of the spill that occurred in 2019.

=  Monitor mercury and PCBs in the S Snoqualmie St sub-basin to assess whether source control actions
have been effective.

= Conduct source tracing in the Bush Pl sub-basin to locate source(s) of HPAHs.

= Clean maintenance hole at ST2 (EQNUM 597066) where elevated lead levels were found in 2019 inline
grab sample and inspect adjacent property.

= Conduct source tracing along Beacon Ave where elevated levels of lead were recently found in an inline
sample.

=  Work with businesses where elevated levels of mercury, LPAH, and HPAH have been found in private
onsite catch basins to identify and control the source of these chemicals.

= Continue to monitor the two sediment traps installed in this system (ST1, ST2, ST09, and ST10).
= Continue inspecting businesses in the basin.

4.3. SW Dakota St SD

The SW Dakota St SD serves an area of about 47 acres??, encompassing commercial/industrial areas along W
Marginal Wy SW, as well as developed/undeveloped residential parcels and large tracts owned by the Seattle
Department of Parks and Recreation located on the hillside west of W Marginal Wy SW (Map 28). Land use in
the basin is approximately 17.3 percent residential, 1.2 percent commercial, 44.7 percent industrial, 36.8
percent open/vacant/parks. The location of the SW Dakota St SD outfall was changed in 1994 when the Port
constructed a wetland channel along the south side of their property at 3838 W Marginal Wy SW. The City’s
30-inch diameter storm drain now discharges to the head of the channel approximately 800 feet from the
waterway. When it was constructed in 1970, the SW Dakota St SD extended east along SW Dakota St and
terminated at an existing ditch about 100 ft east from W Marginal Wy SW.

SPU jetted and cleaned the SW Dakota St SD system in 2016. Prior to cleaning, SPU collected eight storm drain
solids samples from this system, five private onsite catch basin (CB41C, CB49, CB50, CB51, and CB52), two right-
of-way catch basin (RCB43 and RCB185), and one inline (RCB200a) sample. Results are summarized in

Table C-45.

Except for zinc, PCBs, and phthalates, contaminant levels were below SCO/LAET screening levels. Zinc (3,740
mg/kg) exceeded the CSL screening level in a private onsite catch basin (CB41C) located in the parking lot of a
business park, which contains an aquarium manufacture/service business, radiator repair facility, and custom
wheelchair distributor. BEHP (37,000 ug/kg dw) was also relatively high at this location. PCBs (133 — 610 ug/kg
dw) were above the LAET screening level, but below the 2LAET screening level in all of the samples collected
from this system. As shown in the box plots in Appendix B and in the storm drain to storm drain comparisons in
Appendix J, chemical concentrations in the SW Dakota St SD were comparable to other storm drains sampled in
the LDW.

22 ncludes areas served by the City’s SW Dakota St SD system, not the portion of Port property that drains to the wetland channel.
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Table C-45: Summary of chemicals exceeding SMS screening levels in samples collected from the SW
Dakota St drainage system before cleaning.

SCO CSL N2 Min Max Mean Median = Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 8 <7 30 10 8 0 0
Copper 390 390 3 101 350 207 170 0 0
Lead 450 530 8 36 203 98 106 0 0
Mercury 0.41 0.59 8 <0.04 0.22 0.08 0.05 0 0
Zinc 410 960 3 202 3,740 1,460 424 67 33
TPH-oil 2,000° = 2,000P 5 330 2,000 1,120 1,100 0 0
LPAH 5,200 5,200 5 113 1,600 570 340 0 0
HPAH 12,000 17,000 5 <92 7,550 2,820 1,460 0 0
cPAH 1,000°¢ 1,000¢ 5 <112 903 350 208 0 0
PCBs 130 1,000 5 133 610 288 223 100 0
BEHP 1,300 1,900 5 880 37,000 9,800 2,900 60 60
Butylbenzyl 63 900 5 <56 19,000 4,500 1,300 80 60
phthalate
Dimethyl 71 160 5 <19 220 79 60 20 20
phthalate
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use

c. Sediment remedial action level

Samples collected February 2005 through April 2010.

During the current reporting period, two inline grabs were collected at the last maintenance hole on the
drainage system (RCB200A). Results are provided in Table C-46. Sample locations are shown on Map 78. TPH-
oil and bis(2-ethyhlhexyl)phthalate exceeded the respective MTCA and 2LAET screening levels. In addition, zinc,
PCBs, butyl benzyl phthalate, and dimethyl phthalate exceeded the SCO/LAET screening levels. All other
chemicals were below screening levels. However, chemical concentrations were comparable to other storm
drains sampled in the LDW.
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Table C-46: Results for storm drain solids samples collected from SW Dakota St SD after cleaning (2014-

2019).
SCO CsL RCB200A? RCB200A?®
LAET 2LAET 06/12/18 06/06/19
Arsenic 57 93 16.5U 8.31
Copper 390 390 135 138
Lead 450 530 113 111
Mercury 0.41 0.59 0.174 0.262
Zinc 410 960 932 921
LPAH 5,200 5,200 548 ) 874 )
HPAH 12,000 17,000 3,681) 7,147 )
cPAH 1,000°¢ 1,000°¢ 457 ) 716
PCBs 130 1,000 259.7 198.1)
BEHP 1300 1,900
Butylbenzyl phthalate 63 900 295 U 489
Dimethyl phthalate 71 160 295U 173
Exceeds SCO/LAET
B coceeds CsL/2AET
BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH.
a. RCB200A is a near end-of-pipe inline grab sample

b. MTCA Method A soil cleanup level for unrestricted use.

c. Sediment remedial action level.

One sample has been collected within 25 feet of the City’s storm drain outfall (552149-A). Zinc (478 mg/kg).
butyl benzyl phthalate (220 ug/kg dw), BEHP (1,700 ug/kg dw), and PCBs (146 ug/kg dw) exceeded the SCO and
benzyl alcohol (100 ug/kg dw) exceeded the CSL.

Over the next five years, SPU intends to conduct the following activities in the SW Dakota St SD basin:

= Establish a long-term monitoring station near the downstream end of this system to monitor the
quality of storm drain solids discharged to the LDW and assess whether installing one of the new
sediment traps would provide a more representative sample of near end-of-pipe solids in this
system.

= Continue inspecting businesses.

4.4. SW Idaho St SD

The SW Idaho St SD serves an area of about 423 acres (Map 29). The drainage basin is predominately residential
(45.7 percent) with commercial/industrial areas (23.6 percent) located along W Marginal Wy SW. A significant
portion of the basin is undeveloped (30.7 percent). The lower basin on the steep hillside west of

W Marginal Wy SW is mostly undeveloped land owned by the Seattle Department of Parks and Recreation.
Puget Creek enters the SW Idaho St drainage system just west of W Marginal Wy S at Puget Wy SW.
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SPU jetted and cleaned the SW Idaho St SD in 2012-2013.2. A total of 24 storm drain solids samples were
collected from this system prior to cleaning (10 inline grab, 9 sediment trap, and 5 right-of-way catch basin
samples). Results are summarized in Table C-47. Arsenic, copper, lead, and mercury were below the SCO
screening level in all samples. Zinc exceeded the CSL screening level in one sample (1,540 in 2012) and the SCO
screening level in 2 samples (794 and 836 mg/kg, respectively in 2010 and 2009) collected in sediment trap ID-
ST1. ID-ST1 is located at the downstream end of the upper, primarily residential sub-basin. The two highest
LPAH (4,190 — 8,310 ug/kg dw) and HPAH concentrations (88,600 — 108,800 ug/kg dw) were also observed at
this station. In addition, two of the four inline samples (grabs and traps) at this location also exceeded the
MTCA level A soil screening level for TPH-oil (2,700 — 7,700 mg/kg). SPU conducted extensive source tracing in
the upper basin during the previous reporting period, but no specific sources were identified. The upper basin is
almost entirely residential. The South Seattle Community College is the only non-residential site. SPU inspected
the campus in 2011, 2014, and 2017 but did not find any relationship between onsite activities and the elevated
levels of PAHs observed at station ID-ST1.

Table C-47: Summary of chemicals exceeding SMS screening levels in samples collected from the SW Idaho
St SD system before cleaning.

SCOo CsL N2 Min Max Mean Median = Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 24 <5 20 8 9 0 0
Copper 390 390 24 16.7 194 59 33 0 0
Lead 450 530 24 7 113 49 34 0 0
Mercury 0.41 0.59 24 <0.02 0.28 0.09 0.06 0 0
Zinc 410 960 24 58 1,540 300 168 13 4
TPH-oil 2,000P 2,000P 24 60 7,700 1,100 445 17 17
LPAH 5,200 5,200 24 <18 8,310 660 68 4 4
HPAH 12,000 17,000 24 <38 108,800 9,900 667 8 8
cPAH 1,000°¢ 1,000¢ 24 <17 14,600 1,200 94 8 8
PCBs 130 1,000 28 8 391 92 20 25 0
BEHP 1,300 1,900 24 40 20,000 2,300 570 29 21
Butylbenzyl 63 900 24 <18 1,400 230 61 46 8
phthalate
Dimethyl 71 160 24 <18 255 47 58 13 8
phthalate
N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use.

c. Sediment remedial action level

Samples collected September 2008 through April 2013.

23 All but the lower approximately 3,600 feet of the system was cleaned in 2012. The remainder was cleaned in 2013.
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SPU has collected 23 storm drain solids samples in the SW Idaho St SD since it was cleaned. Results are
summarized in Table C-48. Sample locations are shown on Map 79. PAH concentrations have declined since the
previous reporting period. However, cPAH exceeded the RAL screening level in 14 percent of the samples.

Table C-48: Summary of chemicals exceeding SMS screening levels in samples collected from the SW Idaho
St SD system after cleaning.
SCOo CSL N2 Min Max Mean Median = Percent of Percent of
LAET 2LAET samples samples
>SCO >CSL
LAET 2LAET
screening screening
level level
Arsenic 57 93 21 <6 30 12 11 0 0
Copper 390 390 21 17.4 139 54 31.5 0 0
Lead 450 530 21 9.18 111 46 46 0 0
Mercury 0.41 0.59 21 <0.024 0.23 0.10 0.08 0 0
Zinc 410 960 21 74 1,200 380 225 24 14
TPH-oil 2,000° = 2,000° @ 20 53 5,700 910 340 15 15
LPAH 5,200 5,200 22 <40 1,111 290 122 0 0
HPAH 12,000 17,000 22 <58 10,190 2,500 888 0 0
cPAH 1,000¢ 1,000°¢ 22 <52 1,406 330 129 14 14
PCBs 130 1,000 23 <18.3 402 130 40 35 0
BEHP 1,300 1,900 22 122 14,000 3,500 924 45 45
Butyl benzyl 63 900 22 <19.9 4,030 510 52.3 45 14
phthalate
Dimethyl 71 160 22 <19.5 249 52 46.7 23 5
phthalate

N = number of samples BEHP = bis(2-ethylhexyl)phthalate PCBs = polychlorinated biphenyls

PAH = polycyclic aromatic hydrocarbons, TPH = total petroleum hydrocarbons

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

Samples collected September 2009 through April 2019.

a. Includes all samples collected in the MS4 that have not been affected by cleaning operations (i.e., data flagged as
“never been cleaned” or “post cleaning”). Does not include ODS (outside the drainage system) samples, which
include surface dirt, soil, or other materials (e.g., caulk, paint)

b. MTCA Method A soil cleanup level for unrestricted use.

Sediment remedial action level

Chemical concentrations in the SW Idaho St SD are similar to the levels observed in other storm drains in the
LDW. In addition, metals, PAHs, and bis(2-ethylhexyl)phthalate were below both the CSL/2LAET and the
SCO/LAET in all six of the near end-of-pipe samples. Butyl benzyl phthalate, dimethyl phthalate and PCBs were
below the 2 LAET in all six samples, but exceeded the LAET in 3, 1, and 2, samples, respectively.

None of the surface sediment samples collected within 72-165 feet of the SW Idaho St SD outfall exceeded SCO
levels (LDW-SS14, WIT299, DR036, DR067, and SS2147; AECOM 2012 and SAIC 2011). One sample collected
about 180 feet upstream of the outfall (TRI-016) exceeded the SCO for benzyl alcohol, 2,4-dimethylphenol, and
phenol. Benzyl alcohol has been detected in 16 of the 31 samples collected to date from the SW Idaho St SD.
Concentrations ranged from 24-6,400 ug/kg with an average concentration of about 582 ug/kg dw.?* 2,4-

24 Non-detected values are included at half the detection limit.
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Dimethylphenol has not been detected and phenol was only detected in 12 of the 31 samples collected from the
SW Idaho St SD. Phenol concentrations have ranged from <18 to 820 ug/kg dw, with an average of

147 ug/kg dw. Given that the sampling stations closer to the outfall did not exceed the SCO, it is unlikely that
the SW Idaho St SD is a significant contributor to the SCO exceedances at the 180-foot station.

Over the next 5 years, SPU intends to conduct the following activities in the SW Idaho St SD basin:

= Continue to operate and maintain the existing sediment traps in this system to assess whether
additional source controls are needed
» Continue to inspect the community college, which is currently ranked a high priority®.

4.5. South Operations Center SD

SPU purchased the former Grayline/Evergreen Bus Company site at 4500 W Marginal Wy SW in 2013 (Map 30).
The 6-acre site was vacant until 2019 when SPU opened its South Operation Center, which houses Field
Operations staff that cover the south end of Seattle (south of Denny Way), associated vehicles and heavy
equipment (dump trucks, mowers, excavators, backhoes, vactor trucks), and also contains storage bins for
materials (e.g., sand, topsoil, gravel, and waste material from day-to-day operations).

Runoff from the site passes through a presettling vault and an oil/water separator before discharging to the
waterway via a 30-inch outfall. SPU cleaned the vault and separator in 2018. No samples have been collected
from the drainage system.?®

Five surface sediment samples were collected within 200 feet of the outfall in 1996, the closest sample (SD-16)
was collected about 20 feet shortly upstream of the outfall. No SMS exceedances were reported at any of the
locations.

Over the next five years, SPU intends to conduct the following activities in the South Operations Center SD
basin:

= Collect an inline grab sample from the downstream-most maintenance hole in the system (EQNUM
1051294), or presettling vault, or oil/water separator, wherever there is enough material for
chemical analysis.

= Inspect SPU operations.
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Source tracing efforts have been effective in identifying sources of contaminants to the City-
owned drainage system. The following sections highlight significant sources of LDW-specific
contaminants of concern (COC) discovered to date through ongoing SPU source tracing and

inspection efforts.

1. T117 ADJACENT STREETS (17™ AVE S SD)

Runoff from the roadways adjacent to the T117 early action site historically discharged to
the Duwamish Waterway. Prior to 2004, this area was not served by a formal drainage
system and streets were in poor condition. Stormwater simply ran down the streets, sheet
flowed across the Port’s T117 property, and was picked up in the onsite drainage system or
ponded in the streets/adjacent yards.

In 2004, SPU found elevated levels of PCBs in soil/dirt present in the street right-of-way
(ROW) adjacent to the Terminal 117 Early Action Area (0.03 - 9.2 mg/kg dw) during
routine source tracing activities conducted as part of the LDW source control program.
Subsequent sample detected PCBs as high as 480 mg/kg in ROW soil (measured at 6-inch
depth). SPU completed an independent interim action in December 2004 to protect public
health by containing PCB-contaminated soil in the ROW. From 2004 until 2015, runoff from
approximately 1.57 acres of streets and parcels adjacent to T117 was collected, stored (in
nine 10,000-gallon tanks), and discharged at a controlled rate to the combined sewer
system under a discharge authorization with King County Industrial Waste. Because the
existing combined sewer system is over capacity, stormwater from the T117 adjacent
streets and yards was only discharged to the sewer after it stopped raining and the system
was no longer surcharged.

In 2007, EPA incorporated the T117 adjacent streets and yards as a third cleanup area
under the Superfund T117 Early Action Area non-time critical removal action (NTCRA). The
other two areas are the T117 Sediment Study Area and the T117 Upland Study Area

(Map D-1). The subsequent remedial investigation/feasibility study (RI/FS) determined that
PCBs originated on the T117 upland site due to historic operation of a roofing material
manufacturer (Malarkey Asphalt) and that some of the PCBs used by Malarkey had
originated in oil purchased from the Seattle City Light Department (SCL). PCBs present in
the ROW were determined to be caused by trackout of PCB-laden mud from Malarkey
operations. The Port of Seattle (Port) and SCL completed cleanup of the sediment offshore
of T117 and the T117 upland areas in 2015 (AECOM 2016). SCL completed removal of PCB-
contamination in the ROW in 2016 (Integral 2017).

As part of the ROW cleanup, SPU installed a new stormwater collection and treatment
system that discharges to the waterway via a new 18-inch outfall (17" Ave S SD) located on
the north end of T117 (Map D-2). Stormwater is treated in a combination of bioretention
cells and Filterra® tree box units. The bioretention soil media are designed with a 2-layer
system, an upper 18-inch layer of compost and sand underlain by a 24-inch layer of 50
percent sand, 30 percent zeolite, and 20 percent granular activated carbon (Integral et al.
2014). Media in the Filterra® tree box units are also amended with 10 percent granular
activated carbon (by volume).

Under the Long-Term Monitoring and Maintenance Plan (LTMMP) developed for the project
(Integral and AECOM, 2018), SPU is required to periodically sample treated stormwater
flowing out the bottom of the bioretention cells and Filterra® tree box units to assist in
determining when the media needs to be replaced. In 2018, SPU collected samples from
underdrains installed in one bioretention cell and one Filterra® tree box unit during five
separate storm events. PCBs were not detected at 0.01 ug/L in any of the samples. The
next sample event is scheduled to occur in 2021.
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SPU also collects storm drain solids samples in the 17" Ave S drainage system as part of its
source tracing efforts in the LDW and installed a sediment trap in the downstream-most
maintenance hole in the system in 2017. Sample results are summarized in Table D-1.

2. RAINIER COMMONS (DIAGONAL AVE S CSO/SD)

The Rainier Commons property located at 3100 Airport Wy S drains to the

Diagonal Ave S CSO/SD drainage system (northern portion of the site) and the combined
sewer system (southern portion of the site) which overflows to the East Waterway via King
County’s Hanford #2 CSO. In 2004, SPU found elevated levels of PCBs (17.5 mg/kg dw) in
sediment collected from a catch basin on Airport Wy S (RCB37 on Map D-3) while
conducting routine source tracing activities. Subsequent sample traced the PCBs to the
exterior building paint on buildings at the Rainier Commons located at 3001 Airport Wy S.
Peeling paint containing up to 312,000 mg/kg PCBs has been found at the site (EPI 2012).

Site cleanup is ongoing under the Toxics Substances Control Act (TSCA). The first phase of
the cleanup, involving paint removal from two of the 24 buildings to be cleaned, was
completed in 2014 (Hamlin 2019). The second phase (l1a), which involved cleaning the
south wall of Building 15 was completed in 2016 (Mullin 2019). EPA is currently reviewing
the abatement plan for cleanup of Buildings 6 west, 7 west and south, 8/9 elevator shaft
and parapet walls, 10 south and catwalk, and 9 catwalk wall.

In the interim, Rainier Commons has implemented an aggressive source control program to
try to keep paint out of the drainage system (installed inserts in onsite catch basins and
regularly removes paint chips from the ground. However, PCBs continue to enter the
drainage system. In 2017, SPU sampled an onsite catch basin plumbed to the City MS4 on
Airport Wy S and found 26,300 J ug/kg dw PCBs (TUL-CB3 on Map D-3). Shortly after being
notified of the elevated PCB levels, Rainier Commons cleaned the catch basin and replaced
the filter insert (Lansing 2017). Rainier Commons catch basin maintenance procedures
include weekly inspection, vacuuming accumulated material around the inner rim and outer
edge of the grate, and replacing filter insert plus quarterly cleaning of the catch basin sump.

3. SEATTLE IRON AND METALS COMPANY METAL RECYCLING
FACILITY (S MYRTLE ST SD AND S GARDEN ST SD)

Seattle Iron and Metals Company (SIMC) operates a metal recycling facility at

601 S Myrtle St and in 2014, expanded operations to 701 S Orchard St (Map D-4). In
2008, as part of routine source sample activities, SPU found elevated levels of PCBs as well
as copper, lead, mercury, and zinc in sediment samples collected from the MS4 along

S Myrtle St, S Garden St, and S Brighton St. Subsequent sample traced the source of the
contaminants to Seattle Iron and Metals Company (SIMC), a large metal recycler located
adjacent to the waterway at 601 S Myrtle St. SIMC has an individual NPDES permit with
Ecology. Emissions from the large metal shredder (Figure 1) and trackout of contaminated
dirt from vehicles exiting the site have contaminated the right-of-way (Figure 2). SPU has
conducted extensive source tracing sample on and around the SIMC property and has
worked with SIMC and Ecology to reduce emissions from this site. Details of SPU inspection
and enforcement operations prior to 2014 were provided in SCIP 1 (Seattle 2016).

Runoff from the main yard at 601 S Myrtle St is collected, treated, and discharged to the
S Garden St SD. In 2013, SPU transferred ownership of the S Garden St outfall and the
portion of the stormwater conveyance system that is west of the vacated portion of

S Garden St that is now part of the SIMC facility to SIMC. SPU retained ownership of the
storm drains in S Garden St east of the SIMC property. Roof drains from the maintenance
shed used to discharge to the S Myrtle St SD, but SIMC connected the roof drains to its
onsite stormwater system, so this runoff now discharges to waterway via the
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S Garden St SD. Runoff from the 701 S Orchard St yard is collected, treated, and also
discharges to the waterway via the S Garden St SD. However, SIMC transports auto
shredding waste in open trucks from the 601 S Myrtle St yard to the 701 S Orchard St
facility via S Garden St for further processing. Trucks leaving the 601 S Myrtle St facility
track contaminants onto S Garden St and shredding waste is blown onto the street during
transport.

The City has been sweeping S Myrtle St on a weekly basis since 2011 as part of an adaptive
management plan prepared under Special Condition S4.F.3 of the City’s NPDES municipal
stormwater permit. The City started sweeping S Garden St in 2015 on a biweekly basis.
SPU also inspects catch basins and other structures on S Myrtle and S Garden Streets every
3 months. Catch basins are cleaned in accordance with Seattle’s Stormwater Manual

(e.g., when sediment exceeds 60 percent of the depth from the bottom of the catch basin to
the invert of the lowest pipe into or out of the catch basin or is within 6 inches of the lowest
pipe).

Since SCIP 1, SPU has collected 11 drain solids samples from the downstream end of the
S Myrtle St SD (in 2018 and 2019). Results continue to show elevated levels of metals
(copper, lead, mercury, and zinc), PCBs, and phthalates in this drainage system. Sample
results are summarized on Table D-2 and sample locations are shown on Map D-4.

Figure 1: Metal shredder Figure 2: S Myrtle St at Seattle Iron and

Metals.
Reference: Floyd | Snider (2009)

In 2019, the U.S. District Court (2019a) issued a Consent Decree to SIMC in response to a
lawsuit filed by the Puget Soundkeeper Alliance. The Consent Decree applies to SIMC’s
main yard at 601 S Myrtle St, 701 S Orchard St yard, and secondary storage facility at
730 S Myrtle St. It requires Seattle Iron and Metals to take the following actions:

= Replace the outfall pipe (S Garden St SD) with an Ecology-approved outfall to be
installed at a lower elevation than the existing outfall.

=  Sweep the facility’s south dock and no longer store or stage materials on the
dock until it is “replaced or repaired such that all precipitation that falls on the
south dock is directed to the 601 Facility’s wastewater treatment system”.

=  Amend the facility’s stormwater pollution prevention plan.

= Remove metal debris from the Duwamish River along the facility’s shoreline on
an annual basis.

= Design and build an enclosure with blower and dust collection system around the
shredder.

= Install dust fences along the north side of the property on S Myrtle St, as well as
around the yard area at the 701 S Orchard St facility (portions of S Orchard St,
S Garden St and the east side of the property), conduct two years of continuous
dust monitoring at specified locations, maintain daily logs of dust observations
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and dust control efforts at the 601 S Myrtle St facility, and collect total suspended
particulate samples for quarterly analysis of PCBs, metals, and dioxins. If
monitoring indicates that dust controls are not effective, SIMC must commit to
enhancing the dust controls as specified by an outside expert identified in the
Consent Decree.

= Implement a program to discourage truck traffic associated with SIMC from using
certain residential streets.

= Arrange meeting with Puget Soundkeeper, the City of Seattle, and Ecology to
discuss the Filterra® treatment systems installed by SIMC on S Myrtle St and
S Garden St.

= Limit the height of auto shredder residue piles to 12 feet at the 601 and
701 S Myrtle St properties and install an infrared heat monitoring and fire
suppression system for the reside pile at the 601 S Myrtle St facility.

4. SEATTLE IRON AND METALS COMPANY, STORAGE YARD

SIMC stores and repairs equipment (e.g., trucks, drop-boxes, dumpsters, and bins) used as
part of its metal recycling operations on property located at 730 S Myrtle St (Map D-4). The
site is covered by an industrial general stormwater permit (WAR125002). Runoff from this
3.2-acre previously unpaved lot sheet used to sheet flow onto S Myrtle St and Fox Ave S
and enter the City MS4 As reported in SCIP 1, SPU conducted a joint inspection at the site
with Ecology in 2012 and found bins/boxes containing metal shavings and residual oils
stored outside without proper cover that were leaking onto the ground. Inspectors also
observed turbid and oily stormwater flowing off site onto the adjacent right-of-way.

SPU issued a corrective action letter requiring SIMC to prevent the drums and collection bins
from contaminating stormwater and the ground around where they are stored, develop and
implement a plan to prevent spills and other accidental releases of materials from
contaminating stormwater, and control soil erosion from the site. Ecology also required
SIMC to begin testing stormwater for lead and TPH, update the site’s stormwater pollution
prevention plan, and provide proper cover for all liquid chemical or petroleum wastes stored
at the site (Ecology 2012).

SIMC made a number of improvements (e.g., installing gravel/mulch berms around the site
to filter runoff and moved or covered many of the storage containers). However, given the
size and amount of erodible soil on site, site runoff continued to be highly turbid. Ecology
issued SIMC a Notice of Penalty in June 2012 for non-compliance with their NPDES permit
and water pollution control requirements. SIMC and Ecology signed a Settlement
Agreement in 2013, which required SIMC to investigate short-term and long-term structural
and operational controls that could be implemented to meet NPDES benchmarks and to
update the site’s stormwater pollution prevention plans. To avoid interfering with Ecology
actions at the site, SPU discontinued enforcement actions and formally referred the site to
Ecology in 2013.

In 2016, Ecology issued an Administrative Order requiring SIMC to among other things

1) grade and pave the site, 2) install a pump station and stormwater treatment system, and
3) install a piped connection to the City storm drain on S Myrtle St. Work was completed in
2018. Stormwater from the site is now collected, stored in 11 Stormcapture® underground
vaults and pumped to a Modular Wetland treatment system before discharging to the City
MSA4.

This site was part of the 2019 Consent Decree described in Section 3. Requirements
associated with the storage lot included (Ecology 2019):

Collect monthly samples of stormwater for two years. If any one sample violates
the discharge limits or contains a detectable level of PCBs, SIMC must replace the
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media in the Modular Wetland stormwater treatment system within 3 months. If
following media replacement, two or more discharge samples exceed discharge
limits or contains a detectable level of PCBs, SIMC must install an enhanced
treatment system (e.g., chitosan-enhanced sand filtration, electrocoagulation, ion
exchange, or polishing adsorptive media).

As described in the previous section, storm drain solids samples collected near the
downstream end of the S Myrtle St SD continue to show elevated levels of metals (copper,
lead, mercury, and zinc), PCBs, and phthalates.

5. FORMER MARINE LUMBER (7™ AVE S SD)

Marine Lumber stored treated and untreated lumber on the property located at the
northeast corner of 5" Ave S and S Monroe St since the 1980s (EPI 2012). Treated lumber
was treated with ammoniacal copper zinc arsenate (ACZA) containing a 2:1:1 ratio of
copper oxide, zinc oxide, and arsenic pentoxide. SPU inspected the property in March 2009
and observed green stains across most of the paved storage lot. Runoff sheet flows across
the site and enters a small ditch on the north side of S Monroe St. The adjacent property
owner to the east had at one time installed a sump to intercept runoff before it could run
down the entrance to their building and pumped it to their onsite drainage system which
discharges to the sanitary sewer on S Kenyon St.

Samples of dirt from the paved lot (710 mg/kg arsenic, 4,930 mg/kg copper) and in the
ditch where most runoff exits the site (750 mg/kg arsenic, 4,520 mg/kg copper) confirmed
that ACZA was leaching from the lumber and contaminating runoff leaving the site. SPU
inspectors worked with the property owner over the next year to bring the site into
compliance with City source control requirements. The owner made a number of
improvements including pressure washing the pavement, working with lumber supplier to
obtain a drier product less susceptible to leaching, and minimizing the amount of pressure
treated lumber stored at the site. Subsequent sample conducted in 2011 determined that
arsenic and copper contamination extended approximately 65 feet east of the property
boundary where soil in the ditch contained 430-544 mg/kg arsenic and

1,890-2.730 mg/kg copper at depths of 0-3 inches (sample RCB275). Sample locations are
shown on Map D-5 and sample results are provided in Table D-3.

In November 2011, Ecology ordered Marine Lumber to implement controls under their
NPDES industrial general stormwater permit and to clean up contaminated soil in the right-
of-way. Marine Lumber completed a partial cleanup in September 2012 by removing
contaminated soil along the 100 ft property frontage on the north side of S Monroe St,
extending outward from the fence line to the edge of the pavement. The cleanup did not
extend beyond the property boundaries, so contamination found at RCB275 was left in place
(EPI1 2012). In addition, SPU collected samples at the edge of the excavation and found
elevated levels of arsenic (210-980 mg/kg) and copper (396-3,680) at depths of O to

24 inches. SPU does not have authority to require additional site cleanup and has
requested that Ecology maintain the site on their contaminated site list to ensure that
Marine Lumber completes the necessary cleanup in the future.

Marine Lumber sold the property in 2014. The site is now being used to store semi-truck
chasses. No additional sample was conducted during the 2014 — 2019 reporting period.

6. FORMER STERNOFF METALS (8™ AVE S ROADWAY)

Sternoff Metals operated a scrap metal salvage yard on the property at
7123 E Marginal Wy S for 45 years until about 1986 (SAIC 2008). This 2.5-acre site is
located along the east side of 8" Ave S. Most site runoff is collected in an onsite system

Appendix D:
Sources ldentified to Date D-5



that is plumbed to the combined sewer on E Marginal Wy S. The company also operated an
aluminum smelter and auto crusher at this property and reportedly received electrical
transformers and capacitors. A number of other tenants occupied the property after
Sternoff Metals, the most notable being Remedco, a thermal treatment company that
applied for permits to treat petroleum contaminated soil at the site. Although the company
never obtained the necessary permits, it did accumulate debris and soil at the site that was
found to contain solvents and metals (Ecology 2008). Ecology sampled the debris/soil pile
in 1999 and found the material contained 69-120 mg/kg PCBs. This material was
subsequently removed and disposed at the Waste Management landfill in Arlington, Oregon.
Soil samples collected from the sides and bottom of the excavation still contained

9-77 mg/kg PCBs (SAIC 2008).

In 2008, a community group collected soil samples in the right-of-way as part of an
investigation to determine whether a bioretention system could be installed along the east
side of 8" Ave S near the former Sternoff property (Simson 2008). PCBs in soil samples
collected at depths of 0-12 inches and 12-18 inches contained elevated levels of

PCBs (4.4 — 5.9 mg/kg) and lead (309 - 4,700 mg/kg). The bioretention cell was
subsequently moved to the next parcel south along 8" Ave S (approximately 200 feet)
where testing confirmed that soils in the right-of-way were not contaminated. In July 2009,
SDOT collected samples at depths of 0-7 feet at two soil borings located opposite the
property at 7266 8" Ave S (Herrera 2009). Concentrations of TPH-Dx, PCBs, copper,
chromium, lead, nickel, and zinc were well below MTCA Method A soil cleanup levels. Soil
contamination in the right-of-way appears to be confined to the vicinity of the former
Sternoff Metals site.

SPU collected additional source tracing samples in the right-of-way and on the former
Sternoff property to determine whether PCBs found in the right-of-way could be coming
from residual materials remaining on the site. Samples were collected from the right-of-
way adjacent to the driveway on 8" Ave S and from dirt piles and the paved yard area on
the property (Map D-6). Dirt in the gravel shoulder adjacent to the driveway entrance
contained 3,600 — 6,900 ug/kg dw PCBs and dust scraped from the pavement in the yard
area contained 1,340 ug/kg dw PCBs. The onsite soil piles contained lower concentrations
of PCBs (182-530 ug/kg dw). Sample locations are shown on Map D-6 and results are
summarized in Table D-4. This site is on Ecology’s list of known or suspected contaminated
sites, but past cleanup activities and investigations have focused on removing onsite
materials and have not considered the release of chemicals onto the right-of-way.

No additional sample was conducted during the 2014 — 2019 reporting period.

7. FORMER INDEPENDENT METALS /7 GREEN DAY TRADING (7™ AVE
S SD AND DIRECT DISCHARGE)

The former Independent Metals / Green Day Trading Company was a metals recycling
facility with facilities at 703 S Monroe St (storage yard), 747 S Monroe St (Plant 1), and
748 S Kenyon St (Plant 2). It went out of business in 2014.

In 2012, SPU and Ecology found PCBs (7 ug/L) in runoff entering the City MS4 on 7t Ave S
from the storage yard, which was used to temporarily store truck chassis, enclosed empty
shipping containers, empty truck trailers, and empty open top roll off containers. It was not
manned and not fenced (Map D-7). Independent Metals agreed to immediately and
permanently move all of the open roll off containers from the storage yard and
subsequently moved the containers to the Plant 2 site adjacent to the waterway. SPU
cleaned the catch basins on 7" Ave S SD in 2012. However, SPU found 1.15 ug/L total
Aroclors when runoff entering the inlet on 7th Ave S was resampled later in 2013.
Independent Metals then scraped soil from the yard area and placed quarry spall along the
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property adjacent to 7" Ave S to minimize runoff from the site. Soil was placed in piles on
the east (interior) side of the property.

In 2016, SPU used a specially trained detection dog from the University of Washington
Conservation Canine program to survey the storage yard and collected soil samples in areas
where the dog (Sampson) showed interest. Only low levels of PCBs (<18 to 77 ug/kg dw)
were present in the samples.

Runoff from the main yard area at Plant 1 on S Monroe St was collected, treated, and
discharged to the combined sewer under a King County discharge authorization until the
facility shut down in 2014. King County collected storm drain solids samples from catch
basins on the Plant 1 site in 2011 and found 101 — 2,710 ug/kg dw PCBs. In 2016, while
conducting another survey with the detection dog, Sampson alerted to PCBs in a planter
strip adjacent to the south driveway entrance on S ElImgrove St on the south side of the
Plant 1 property. Elevated levels of PCBs were found in soil samples collected from the
planter box (63,810 ug/kg dw in ODS40), dirt along the outside edge of the fence line
(46,910 ug/kg dw in ODS41) and in the catch basin on the northwest corner of

S Elmgrove St and 8" Ave S (924 ug/kg dw in CB73). Sample locations are shown on
Map D-7. It appears that PCBs may have been tracked off or run off the site and entered
the planter strip. Runoff from the driveway flows east down S Elmgrove St and enters catch
basin CB73 at 8" Ave S. CB73 connects to the 7" Ave S SD.

Most runoff from Plant 2 located at 816 S Kenyon St discharged directly to the LDW via a
private onsite drainage system, but runoff from the driveway discharged to the combined
sewer system on 8" Ave S (Map D-8). In 2009 and 2011, SPU found elevated levels of
PCBs in an onsite catch basin (CB206) at Plant 2 (2,500 — 5,900 ug/kg dw). In 2016, SPU
sampled catch basins at the driveway entrance on 8" Ave S (RCB229 and RCB310) which
connect to the combined sewer system and found lower levels of PCBs

(160 — 370 ug/kg dw).

8. SEATTLE BARREL (DIAGONAL AVE S CSO/SD)

SPU inspected the Seattle Barrel facility located at 4716 Airport Wy S in 2003, 2006, 2008,
2009, 2014, and 2016 and over the years has worked with King County, Ecology Water
Quality, Ecology Hazardous Waste, and EPA enforcement staff to control discharges to the
City storm drain and sanitary sewer systems that serve this property (Map D-9). In 2008,
SPU collected a sediment sample from a sump located at the southeast corner of the
building that discharges to the sanitary sewer on Airport Wy S (CB130). As shown in
Table D-5, a number of chemicals exceeded the CSL/2LAET screening levels.

Table D-5: Seattle Barrel property source tracing results.

Chemical Chemical

Arsenic 480 LPAH 79.7
Copper 707 HPAH 37.9
Lead 1,230 BEHP 180
Mercury 21 Butyl benzyl phthalate 97
Zinc 1,460 Di-n-butyl phthalate 11
TPH-diesel 36,000 PCBs? 41Y
TPH-oil 91,000 2-methyl naphthalene 39
Dibenzofuran 6.4 Phenol 13
Units: mg/kg

a. PCBs were not detected, but the analytical detection limit was elevated (41,000 ug/kg dw) due to
interferences from other chemicals.
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King County Industrial Waste regulates discharges to the sanitary sewer at this site. The
sewer on Airport Wy S in this area can overflow to the Diagonal storm drain system at an
overflow point located at Airport Wy S and S Snoqualmie St. SPU records indicate that this
station (CSO 111G) has overflowed five times in the past 10 years and not at all since the
storm drain lines were cleaned in 2010:

December 9, 2015 .........ccnnnnn... 45,457 gallons
December 7, 2007 ....ccccevvnnn.... 914,600 gallons
December 14, 2006...........cc........ 56,200 gallons
November 18, 2003................... 172,400 gallons
October 20, 2003........ccccevennnn. 235,400 gallons
March 3, 2003 ....ccciiiiiiiiiiieeas 42,000 gallons

SPU required the barrel cleaning facility to stop unloading drums in the right-of-way and to
install barriers to prevent runoff and washwater from entering the street. SPU has also
jetted, cleaned, and video-inspected the sanitary sewer and storm drain lines along
Airport Wy S.

The Seattle Department of Construction and Inspections issued a notice of violation to
Seattle Barrel in 2016 because an 1,800 square foot addition to the building was
constructed without a permit. Seattle Barrel was required to submit the appropriate permit
application for this work.

SPU last inspected Seattle Barrel in 2016 and found no violations of the City Stormwater
Code. In 2017, SPU observed turbid water ponding on the BNSF railroad right-of-way
adjacent to Seattle Barrel while inspecting an adjacent business and notified Ecology.
Shortly thereafter, King County inspectors observed two garden hoses terminating at the
property line from two storage tanks at Seattle Barrel (Gowing 2017). SPU later video-
inspected the storm drain on Airport Wy S to confirm that there were no connections from
the railroad right-of-way to the City MS4. Seattle Barrel is scheduled for another inspection
in 2020.

In 2019, Seattle Barrel was indicted for illegally discharging wastewater containing pH in
excess of 12 to the sanitary sewer from approximately 2009 until September 2019 after EPA
conducted covert monitoring of discharges to the sanitary sewer on Airport Wy S

(US District Court 2019b). SPU staff assisted EPA in accessing the City sewer during the
investigation.

9. FORMER JON’S RECYCLING / CAM GRINDERS (2NP AVE S SD)

SPU identified Jon’s Recycling, a small recycling facility formerly located at 7620 2" Ave S
as a source of metals (copper, lead, mercury, and zinc), TPH-oil, TPH-diesel, and PCBs to
the 2"d Ave S SD in SCIP 1. Between 2008 and 2010, SPU worked with this business to
correct numerous problems associated with outdoor storage (e.g., leaking or oily
machinery, electrical equipment, batteries, capacitors, ballasts, fluorescent tubes, paint,
waste oil), lack of spill control/containment, poor housekeeping practices, and lack of
secondary containment for fuel and oil storage areas). The business closed in 2013 and
removed all material stored at the site. Map D10

Cam Grinders, Inc., a machine shop for gas and diesel engines, began operating at the site
in 2017. SPU inspected the site in August 2017. Cam Grinders occupies the northern
building and leases the southern building to Book It Repertory Theatre. All work is
conducted inside. The yard area was well swept, and general housekeeping practices were
in order at the time of the inspection. However, due to elevated levels of mercury
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(2.11 — 4.34 mg/kg) found in samples collected from three onsite catch basins in 2017
(Table D-6), SPU required Cam Grinders to clean these onsite drainage structures. Work
was completed in November 2017

Table D-6: Former Jon’s Recycling / Cam Grinders property source tracing

reuslts.

SCO CSL CBl1l16 CBl1l16 CBl1l16 CB280 CB282

LAET 2LAET 571708 6/7/10 8/25/717 8/725/717 8/25/17
Arsenic 57 93 21.8 29.2 25.1
Copper 390 390 _ 375 __
Lead 450 530 348
Zinc 410 960 862
TPH-oil 2,000° 2,000
LPAH 5,200 5,200 1,000 1,300 933 ] 1,577 J 2,077 J
HPAH 12,000 17,000 3,230 6,290 J 3,020 J 3,327 3,834
cPAH 1,000 1,000 572 914 378 J 429 452 J
PCBs 130 1,000 99 U
BEHP 1,300 1,900
Butyl benzyl 63 900 480 11 000 674 93

phthalate

Dimethyl 71 160 850 U 109 296 U
phthalate

Exceeds SCO/LAET

_ Exceeds CSL/2LAET

PCBs = polychlorinated biphenyls, TPH = total petroleum hydrocarbons, PAH = polycyclic aromatic
hydrocarbons, BEHP = bis(2-ethylhexyl)phthalate

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH

BEHP = bis(2-ethylhexyl)phthalate

a. MTCA Method A soil cleanup level for unrestricted use.
b. Sample prepared using silica acid cleanup prior to analysis.
c. Sediment remedial action level.

As shown in Table D-6, concentrations of all chemicals in the 2017 were much lower than
measured in previous samples collected when the recycling facility occupied the site, and
most were similar to concentrations found in other storm drains in the LDW. However,
mercury remained significantly above the SMS screening levels.

10. CHEMITHON (PRIVATE SD)

SPU conducted a joint inspection with Ecology at Chemithon located at 5430 W Marginal Wy
SW in April 2006. Chemithon manufactures industrial equipment. The company noted that
all stormwater and process water at the site was discharged to the sanitary sewer and that
the outfall to the waterway had been plugged in the 1970s. A sample collected from an
onsite catch basin (CB90) contained elevated levels of copper (1,820 mg/kg),

zinc (2,550 mg/kg) and PCBs (2,500 ug/kg dw). SPU notified King County Industrial Waste
about the stormwater discharges to the sanitary sewer system and continued sampling on
the Chemithon and adjacent LaFarge property to determine where the contaminants were
coming from. Results from SPU source tracing efforts are provided in Table D-7. Sample
locations are shown on Map D-11.
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A large block of old paint debris (approximately 40 Ibs) found sitting next to a catch basin
that had recently been cleaned contained 7,000 ug/kg dw PCBs and 1,760 mg/kg lead.
Other samples from the onsite drainage system contained 1,040 — 1,660 ug/kg dw PCBs;
lower levels of PCBs (421 — 810 ug/kg dw) were found in the storm drains on the LaFarge
property. The paint appeared to be the source of PCBs in the Chemithon drainage system
and they were required to jet and clean the entire onsite drainage system. Chemithon
jetted and cleaned the onsite drainage system in October 2006. However, the contractor
decanted the liquid material back to the onsite drainage system. SPU inspectors also found
a number of catch basins that were not cleaned, so Chemithon jetted and cleaned their
system again in late 2007.

Elevated levels of copper found in the Chemithon drainage system were traced to soil and
spent sandblast grit piles (860 — 1,730 mg/kg) used in LaFarge’s cement manufacturing
process that was stored along the fence line between the two properties. LaFarge moved
the piles away from the fence to keep this material out of the Chemithon drainage system.

King County required Chemithon to disconnect stormwater discharges from the combined
sewer and redirect stormwater runoff back to the Duwamish. Chemithon has been
discharging stormwater to the Duwamish since October 2007. Discharges are covered by
an NPDES industrial general stormwater permit (WAROOO0033).

SPU resampled the vault at the downstream end of the Chemithon drainage system in 2012
and again found elevated levels of PCBs (2,200 ug/kg dw) and copper (464 mg/kg).

No additional sampling was conducted during the 2014 — 2019 reporting period.

11. FORMER WESTERN WATERPROOFING (DIAGONAL AVE S
CSO/SD)

In 2014, SPU re-inspected Western Waterproofing located at 4429 Airport Wy S and
collected samples from private onsite catch basins and dirt on paved surfaces in the yard
area as part of a source tracing effort in the S Snoqualmie St sub-basin of the

Diagonal Ave S CSO/SD basin that was conducted to identify sources of mercury and PCBs
that were found in MH18. Sample locations are shown on Map D-12 and results are
summarized in Table D-8.

During the inspection, the property owner reported that the site had undergone an
independent cleanup several years ago to remove PCB contamination. Given the high levels
of PCBs found onsite, SPU required Western Waterproofing to sweep the yard area and
jet/clean the onsite drainage system, as well as the City-owned lines between the property
and MH18 where the PCBs were originally found and install a filter sock in the onsite catch
basin. Work was completed in September 2014. The property owner also reportedly
prohibited Western Waterproofing from temporarily stockpiling construction and demolition
debris (e.g., masonry rubble and dust, coatings, and caulking) and from washing vehicles at
the site to avoid bringing materials onsite that could contain PCBs. The owner resampled
CB251 in December 2014 and found 5,200 ug/kg dw PCBs (EPI 2015). Western
Waterproofing vacated the site in about 2016. Since then, the property has been leased to
Central Welding Supply, Inc.
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Table D-8: Former Western Waterproofing source tracing results.

Station Description Type Date Total PCBs

1D (ug/kg dw)

MH18 Maintenance hole on City MS4 at S Inline grab 05/18/13 6,560
Snoqualmie St and 6" Ave S 07/06/12 45,900

cB2 Catch basin at northwest corner of the 970
Western Waterproofing property

CB250 Catch basin on property immediately Catch basin 770
south of Western Waterproofing

CB251 Yard drain near driveway entrance Catch basin 04/16/14 145,000

05/14/14 16,100
12/09/14 5,2002

CB260 Surface dirt adjacent to CB251 Catch basin 05/14/14 28,900 J

CB261 Surface dirt at base of loading ramp on Catch basin 05/14/14 39,000
Western Waterproofing property

RCB251 Catch basin in parking lot south of the Catch basin 05/14/14 500
Western Waterproofing property

MH208 Maintenance hole in S Snoqualmie St at Inline grab 10/19/18 239
7th Ave S

STO9 Maintenance hole in S Snoqualmie St at Sediment 05/08/19 284
7th Ave S trap

a. Source (EPI 2015).

In 2018, SPU collected an inline grab sample and installed a sediment trap in a maintenance
hole on the 48-inch pipe on S Snoqualmie St at 7" Ave S (MH208 and ST09). This
maintenance hole is downstream of Western Waterproofing. The inline grab sample
contained 239 ug/kg dw PCBs and the sediment trap sample collected in May 2019,
contained 284 ug/kg dw PCBs. Based on these results, it appears that the Western
Waterproofing site is no longer a significant source of PCBs to the City MS4.

12. SUN FOOD TRADING COMPANY

In 2014, SPU inspected Sun Food Trading Company located at 4715 6™ Ave S and collected
samples from private onsite catch basins and paint chips found in catch basins and on paved
areas at the site. Work was conducted as part of a source tracing effort in the

S Snoqualmie St sub-basin of the Diagonal Ave S CSO/SD basin that was conducted to
identify sources of mercury and PCBs that were found in MH18 (253-46,060 ug/kg dw).
Sample locations are shown on Map D-13 and results are summarized in Table D-9.

Although elevated levels of PCBs were found in the onsite drainage system, the sample
collected from RCB294 indicated that PCBs had not entered the City MS4. SPU required the
property owner to sweep the pavement to remove paint chips and other debris, as well as
jet/clean the private onsite drainage system and install filter socks in catch basins located
near the southwest corner of the property. Work was completed in August 2014.

In 2018, SPU installed a sediment trap (ST10) in the City storm drain on 6™ Ave S where
Sun Food Trading’s onsite drainage system connects to the City MS4 to assist in tracking
PCBs in this area. Two inline grab samples collected in 2018 at MH231 contained 27.5 and
215 ug/kg dw PCBs. The trap sample retrieved in 2019 contained 265 ug/kg dw. These
results are consistent with the 2014 sample results and continue to indicate that PCBs
present on the Sun Food Trading property are not reaching the City MS4.
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Table D-9:

Sun Food Trading Company site source tracing results.

. .. Total PCBs
Station ID Description Sample Type Date (ug/kg dw)
CB240 North end of property Catch basin 04/04/14 270

7/21/16 270
CB241 Southwest corner of building Catch basin 04/04/14 10,000
7/21/16 250
CB242 Adjacent to transformer pad Catch basin 04/04/14 6,200
CB246 West of transformer pad Catch basin 05/07/14 32,000
SunFoodP Paint chip sample Paint chip 04/04/14 45,000
CcB247 Pump sump southeast of transformer Catch basin 05/07/14 14,000
pad
CB321 West end of property Catch basin 11/16/16 722 ]
CB248 Southwest of transformer pad Catch basin 05/07/14 2,900
7/21/16 30,000
RCB215 Inline catch basin on 6" Ave S where Catch basin 05/28/09 77
onsite drainage system connects to 05/07/14 94
MS4 07/21/16 27
MH231 Intersection of 6" Ave S and S Alaska Inline grab 05/27/09 300
St 05/28/09 270
02/15/18 27.5
10/19/18 215
ST10 Intersection of 6" Ave S and S Alaska | Sediment trap 05/08/19 265
St

13. 150 S RIVER ST (S RIVER ST SD)

SPU found elevated levels of PAH a catch basin and in surface dirt from the pavement
adjacent to the catch basin in 2016 and 2018 in the yard area at 150 S River St. The
surface dirt concentrations (118,118 ug/kg dw LPAH and 1,082,300 ug/kg dw HPAH) were
some of the highest concentrations observed to date in the LDW samples.? Results are
provided in Table D-10. The former tenant, V. Van Dyke was a trucking facility that
specialized in transporting oversized loads. The site is currently occupied by W.W. Trailers,
Inc. who conducts tests on buses.

The property owner cleaned the surface pavement and the onsite drainage system (catch
basins and pipes) and installed filter socks in the onsite catch basins. SPU re-sampled at
ODS58 in 2019. PAH concentrations were significantly lower but continued to exceed

source tracing screening levels. Map D-14

The lack of material in the onsite catch basin indicates that the filter socks are functioning to
minimize the amount of material leaving the site. SPU will continue to inspect and re-
sample this location to determine whether additional action is needed to control the release
of PAHs to the S River St SD.

1 Concentrations were similar to levels found at the King County Sheriff’s facility in the Diagonal Ave S
CSO/SD drainage basin that were thought to have been related to historic use of a coal tar sealant.
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Table D-10: Source tracing results for 150 S River St property.

SCO CSL CcB270 ODS582 ODS58

LAET 2LAET 2/23/16 2/5/718 5/23/19
TPH-oil 2,000° 2,000° 3,300 4,220 3,240
LPAH 5,200 5,200 2,470 J 118,118 3,609 J

HPAH 12,000 = 17,000
CPAH 1,000° | 1,000°
Dibenzofuran 540 540 2000 BT 2659
BEHP 1,300 1,900
Butylbenzyl phthalate 63 900 320 170
Dimethyl phthalate 71 160

Exceeds SCO/LAET

_ Exceeds CSL/2LAET

Units: mg/kg for metals and TPH-oil, ug/kg dw for organic compounds, ug TEQ/kg for cPAH
BEHP = bis(2-ethylhexyl)phthalate

a. ODS = outside drainage system. Dirt on pavement adjacent to catch basin. Insufficient material in
catch basin for analysis.

b. MTCA Method A soil cleanup level for unrestricted use.

c. Sediment remedial action level.

14. DENVER AVE S PCB SPILL

On June 5, 2019, an SPU inspector noticed strong PCB odors while driving down

Denver Ave S between 15t Ave S and 2" Ave S and collected a soil sample in the road
shoulder where the PCB smell appeared to be the strongest, as well as solids samples from
a storm drain inlet and catch basin in the adjacent street. PCBs in the samples were
measured at 40,300, 6,970, and 69.4 mg/kg dw, respectively (Seattle and Geosyntec
2019). The Denver Ave S drainage system connects to the Diagonal Ave S CSO/SD
drainage system at Diagonal Ave S. PCBs in soil and storm drain solids were comprised
primarily of Aroclor 1242, which was commonly used in electrical equipment.

These findings triggered an emergency cleanup by the City (SPU and Seattle Department of
Transportation). Initial steps were taken to prevent soil from entering the drainage system
(inlet and catch basin grates were wrapped with geotextile fabric and contaminated soil was
covered with plastic) and the area was fenced off to prevent pedestrians from entering. The
City hired a consultant to collect additional samples to delineate the horizontal and vertical
extent of the spill and hired a contractor to remove contaminated soil from the roadway
shoulder and the storm drain system on Denver Ave S. Soil samples were collected from
depths of O to 6 inches, 6 to 12 inches, and 12 to 18 inches. PCB concentrations in soil
ranged from <0.05 mg/kg dw to 10,000 mg/kg dw. Soil contamination was found in a 38-
feet by 530-feet area in the gravel shoulder along the southwest side of the roadway. The
area affected by the spill is shown on Map D-15.

SPU also collected three additional inline grab samples from the 144-inch diameter
Diagonal Ave S CSO/SD system downstream of Denver Ave S during a minus tide event in
July when the mainline was accessible for sample. Sample locations are shown on

Map D-15. Results for all samples collected from the drainage system are summarized in
Table D-11.

Cleanup was conducted under a risk-based plan prepared in accordance with the Toxics
Substance Control Act. The site cleanup level was established at 0.13 mg/kg dw PCBs.
Work was completed in August. SPU’s contractor jetted and cleaned about 1,542 feet of
pipe in
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the Denver Ave S drainage system (Map D-15) and contaminated soil was removed to
depths of between 1 and 3 feet. A total of approximately 981 tons of non-regulated PCB-
contaminated soil and 40 tons of regulated PCB-contaminated soil/storm drain solids were
removed and disposed at Waste Management’s Columbia Ridge Landfill and Chemical Waste
Landfill, respectively in Arlington, Oregon. Soil samples were collected at the base of
excavation to confirm that all contaminated soil was removed. All samples were below the
site cleanup level. However, one sidewall sample at the edge of the pavement

(0.15 ug/kg dw PCBs) exceeded the cleanup level. In addition, seven bottom samples were
also analyzed using the synthetic precipitation leaching procedure to confirm that any
remaining residual PCBs would not leach to groundwater. PCBs were not present in any of
the samples (reporting limits ranged from 0.01 to 0.082 ug/L).
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Table D-1: Results for storm drain solids samples collected from the T117 Adjacent Streets stormwater system (2017-2019).

Location LDW Source S Donovan path® Cell F¢ Cell D Cell C® Cell D 17th-sT19
Screening
Levels®

Sample date 01/09/17 01/08/17 01/09/17 12/18/18 12/18/18 05/08/19
Sample No. MBS-121818-1 MBS-1211818-2 17TH-ST1-

MBS-010917-2 MBS-010817-1 MBS-010917-1 050819
System locate code ODS51 RCB75 RCB76 RCB85 RCB76 17th-ST1
Lab SDG 17A0085 17A0085 17A0085 18L0350 18L0350 19E0222
Conventionals
Solids, total (%) 61.74 35.15 57.04 41.26 52.92 -
Total organic carbon (%) 591 J 8.63 J 6.13 J 6.65 7.5 --
Metals (mg/kg)
Arsenic 93 21.2 21 29.8 19.3 U 12.2 -
Copper 390 62.3 87.6 114 146 93.8 -
Lead 530 21 29.4 46.7 61.3 28.5 -
Mercury 0.59 0.06059 0.09382 0.06326 0.0878 J 0.0471 U -
Zinc 960 176 455 1,090 601 500
Total petroleum hydrcarbons (mg/kg)
Diesel range 2,000 75.7 379 201 746 690 -
Motor oil range 2,000 628 2,030 1,620 3,570 3,180 -
LPAH (ug/kg dw)
Acenaphthene 500 48.8 U 493 U 243 U 251U 246 U -
Acenaphthylene 1,300 48.8 U 493 U 243 U 233 U 229U -
Anthracene 960 48.8 U 46 J 243 U 50.6 J 284 U --
Fluorene 540 48.8 U 23.8 J 243 U 242 U 23.7U --
Naphthalene 2,100 249 J 46.6 J 243 U 66.4 J 60.4 J -
Phenanthrene 1,500 81.7 267 236 J 314 197 -
LPAH 5,200 107 J 383 J 236 J 431 J 257 -
HPAH (ug/kg dw)
Benzo(a)Anthracene 1,600 38.5 J 200 151 J 233 452 -
Benzo(a)Pyrene 1,600 54.9 224 172 J 322 554 -
Benzo(g,h,i)perylene 720 42.8 J 137 153 J 399 407 -
Benzofluoranthenes, total 3,600 183 670 709 1,000 1,730 -
Chrysene 2,800 164 447 478 585 1,540 -
Dibenzo(a,h)anthracene 230 48.8 U 60.7 90.1 J 114 124 -
Fluoranthene 2,500 135 586 482 725 360 -
Indeno(1,2,3-Cd)Pyrene 690 345 J 95.8 133 J 285 298 -
Pyrene 3,300 122 627 413 691 480 -
HPAH 17,000 775 J 3,048 2,781 J 4,354 5,945 -
cPAH 1,000 92 J 349 312 J --
Phthalates (ug/kg dw)
Bis(2-ethylhexyl)phthalate 1,900 4,450 14,500 9,610 12,800 89,000 -
Butylbenzylphthalate 900 113 533 298 394 U 1150 -
Diethylphthalate 48.8 U 493 U 243 U 86.6 U 84.8 U -
Dimethylphthalate 160 91.4 493 U 243 U 88.9 J 1230 -
Di-n-butylphthalate 1,400 30.5 J 61.1 243 U 580 B 679 B -
Di-n-octylphthalate 48.8 U 308 243 U 461 654 -
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Table D-1: Results for storm drain solids samples collected from the T117 Adjacent Streets stormwater system (2017-2019).

Location LDW Source S Donovan pathb Cell F¢ Cell D Cell C°¢ CellD 17th-sT19
Screening
Levels®

Sample date 01/09/17 01/08/17 01/09/17 12/18/18 12/18/18 05/08/19
Sample No. MBS-121818-1 MBS-1211818-2 17TH-ST1-

MBS-010917-2 MBS-010817-1 MBS-010917-1 050819
System locate code ODS51 RCB75 RCB76 RCB85 RCB76 17th-ST1
Lab SDG 17A0085 17A0085 17A0085 18L0350 18L0350 19E0222
PCBs (ug/kg dw)
Aroclor 1016 39U 4 U 39U 19.6 U 19.7 U 53.4 U
Aroclor 1221 39U 4U 39U 19.6 U 19.7 U 53.4 U
Aroclor 1232 39U 4 U 39U 19.6 U 19.7 U 53.4 U
Aroclor 1242 39U 4U 39U 19.6 U 19.7 U 53.4 U
Aroclor 1248 7.2 9.6 13.8 19.6 U 19.7 U 53.4 U
Aroclor 1254 11.3 32.6 26.1 184 44,5 J 112
Aroclor 1260 5.9 321 45.2 272 63.3 573
Total PCBs 1,000 24.4 74.3 85.1 456 63.3 685
Other organic compounds (ug/kg dw)
1,2,4-Trichlorobenzene 51 48.8 U 493 U 243 U 292 U 28.6 U -
1,2-Dichlorobenzene 50 48.8 U 493 U 243 U 228 U 223 U -
1,3-Dichlorobenzene 48.8 U 493 U 243 U 248 U 243 U -
1,4-Dichlorobenzene 110 48.8 U 493 U 243 U 215U 21U -
1-Methylnaphthalene 48.8 U 493 U 243 U 29.1 U 285U -
2,2'-Oxybis(1-chloropropane) 48.8 U 493 U 243 U 278 U 272U -
2,4,5-Trichlorophenol 244 U 247 U 1,210 U 132 U 129 U -
2,4,6-Trichlorophenol 244 U 247 U 1,210 U 124 U 122 U -
2,4-Dichlorophenol 244 U 247 U 1,210 U 157 U 153 U -
2,4-Dimethylphenol 29 244 U 247 U 1,210 U 131 U 128 U -
2,4-Dinitrophenol 488 U 493 U 2,430 U 202 U 198 U -
2,4-Dinitrotoluene 244 U 247 U 1,210 U 112 U 110 U -
2,6-Dinitrotoluene 244 U 247 U 1,210 U 131 U 128 U -
2-Chloronaphthalene 48.8 U 493 U 243 U 21.7 U 213 U --
2-Chlorophenol 48.8 U 493 U 243 U 31.7U 31U --
2-Methylnaphthalene 670 48.8 U 246 J 243 U 51.3 J 272U --
2-Methylphenol 63 48.8 U 493 U 243 U 38.4 U 376 U --
2-Nitroaniline 244 U 247 U 1,210 U 148 U 145 U -
2-Nitrophenol 48.8 U 493 U 243 U 339U 332U -
3,3 -Dichlorobenzidine 244 U 247 U 1210 U 153 U 150 U -
3-Nitroaniline 244 U 247 U 1210 U 185 U 181 U -
4,6-Dinitro-2-Methylphenol 488 U 493 U 2430 U 247 U 242 U -
4-Bromophenyl Phenyl Ether 48.8 U 493 U 243 U 29.7 U 291U --
4-Chloro-3-Methylphenol 244 U 247 U 1,210 U 141 U 138 U -
4-Chloroaniline 244 U 247 U 1,210 U 165 U 162 U -
4-Chlorophenyl Phenylether 48.8 U 493 U 243 U 341U 334 U -
4-Methylphenol 670 48.8 U 493 U 243 U 72U 704 U -
4-Nitroaniline 244 U 247 U 1,210 U 171 U 167 U -
4-Nitrophenol 244 U 247 U 1,210 U 217 U 213 U -
Benzoic acid 650 338 J 1,950 739 J 2,960 3,170 --
Benzyl alcohol 73 212 J 1,580 J 5,760 J 2,050 8,730 -
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Table D-1: Results for storm drain solids samples collected from the T117 Adjacent Streets stormwater system (2017-2019).

Location LDW Source S Donovan pathb Cell F¢ Cell D Cell C°¢ CellD 17th-sT19
Screening
Levels®

Sample date 01/09/17 01/08/17 01/09/17 12/18/18 12/18/18 05/08/19
Sample No. MBS-121818-1 MBS-1211818-2 17TH-ST1-

MBS-010917-2 MBS-010817-1 MBS-010917-1 050819
System locate code ODS51 RCB75 RCB76 RCB85 RCB76 17th-ST1
Lab SDG 17A0085 17A0085 17A0085 18L0350 18L0350 19E0222
bis(2-Chloroethoxy) methane 48.8 U 493 U 243 U 31U 304 U --
Bis-(2-chloroethyl) ether 48.8 U 493 U 243 U 4530 325U --
Carbazole 540 28.3 J 118 J 243 U 98.4 353 U --
Dibenzofuran 70 48.8 U 493 U 243 U 226 U 221U --
Hexachlorobenzene 120 48.8 U 432 243 U 23.2 U 227 U -
Hexachlorobutadiene 48.8 U 493 U 243 U 245U 24 U --
Hexachlorocyclopentadiene 244 U 247 U 1,210 U 202 U 198 U --
Hexachloroethane 48.8 U 493 U 243 U 27.7 U 271U --
Isophorone 48.8 U 493 U 243 U 379 U 371U --
Nitrobenzene 48.8 U 493 U 243 U 389 U 38.1 U --
N-Nitroso-Di-N-Propylamine 48.8 U 493 U 243 U 529 U 51.8 U --
N-Nitrosodiphenylamine 40 48.8 U 493 U 243 U 46.8 U 459 U --
Pentachlorophenol 690 244 U 138 J 1,210 U 153 U 150 U -
Phenol 1,200 48.8 B 387 243 U 648 910 --
a. SPU uses the CSL (cleanup screening level) of the Washington State Sediment Management Standards (SMS) as a screening level to guide source tracing efforts. The dry weight
equivalent of the CSL (2LAET) is used for organic contaminants for which the CSL is based on total organic carbon normalized concentrations because TOC concentrations in most storm
drain solids samples are outside the acceptable range defined iin the SMS..
b. Street dirt accumulated along side of pedestrian pathway on southeast corner of Dallas Ave S and S Donovan St
c. Cell F and Cell C are located on 16th Ave S between the alley and S Cloverdale St
d. Sediment trap in the downstream end of the system. Trap in place 2 years to obtain enough material for analysis.
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Table D-2 Results for samples collected in the vicinity of Seattle Iron and Metals Corporation and S Myrtle St.

SYS_SAMPLE_CODE

CB149-052709

CB157F-051110

CB157S-051110

CB163-081810

CB207-060309

CB211-042911

CB212-042911

MH100-091208

MH101-091208

MH101-110411

MH110-120309

MH111-120309

SYS_LOC_CODE CB149 CB157 CB157 CB163 CB207 CB211 CB212 MH100B MH101 MH101 MH110 MH111
SAMPLE_DATE 05/27/09 05/11/10 05/11/10 08/18/10 06/03/09 04/29/11 04/29/11 09/12/08 09/12/08 11/04/11 12/03/09 12/03/09
Ouftfall S Garden St S Garden St S Garden St S Brighton St S Garden St S Myrtle St S Myrtle St S Myrtle St S Brighton St S Brighton St S Brighton St S Brighton St
LOC_TYPE_2 CB CB CB CB CB CB CB Inline Inline Inline Inline Inline
SAMPLE_METHOD Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual
X_COORD 1,272,550 1,271,807 1,271,807 1,271,522 1,271,666 1,272,291 1,272,304 1,271,370 1,271,077 1,271,077 1,271,441 1,271,077
Y_COORD sQs csL 199,861 200,279 200,279 201,025 199,904 200,284 200,184 200,336 201,127 201,127 201,405 201,127
TASK_TYPE LAET 2LAET CurrentPhase CurrentPhase CurrentPhase CurrentPhase Cleaned CurrentPhase CurrentPhase Cleaned Cleaned Cleaned Cleaned Cleaned
Solids, Total % 99.7 67.3 46.2 62.5 82 37.8 62.3 67.7 48.3 85.4 65 74.7
Total Organic Carbon % 1.74 4.59 6.7 6.72 11 9.33 8.12 6.89 3.09 1.23 3.62 1.81
Metals

Arsenic mg/kg 57 93 10U 17 7U 60 20 10 14 50 6 18J ]
Copper mg/kg 390 390 68 [ 2,240 92 264  EEEEED 220 36 J 227 J 998
Lead mg/kg 450 530 52 EE 14 R 351 174 178 15 J 84 J 878
Mercury mg/kg 0.41 0.59 0.03 [ 1.55] 0.19 0.38 0.38 0.28 0.02 U 0.13 J 0.4 J
Zinc mg/kg 410 960 201 810 13,300 5,240 1,260 2,420 829 143 J 455 EEE]
Total Petroleum Hydrocarbons

Diesel Range Hydrocarbons mg/kg 2,000 2,000 84 970 1,200 | 860 1,100 470 35 400 620
Motor Oil Range mg/kg 2,000 2,000 760 8,200 6,200 15,000 10,000 4,300 5,100 1,100 110 930 1,700
LPAH

Acenaphthene ugrkg 500 500 58 U 220 U 250 U [EE] v 740 U 57 U 57 UJ 190 U 110 U 18 U 130
Acenaphthylene uglkg 1,300 1,300 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 34 J 9 U
Anthracene ug/kg 960 960 58 U 130 J 200 J 550 U 740 U 57 U 140 J 190 U 130 18 U
Fluorene ug/kg 540 540 58 U 220 U 250 U [EE] v 740 [V 34 J 190 U 110 U 18 U 140
LPAH uglkg 5,200 5,200 58 1,180 J 1,290 J 340 J 2,100 2,650 1,222 J 320 440 1J 13,645 4,110
Naphthalene uglkg 2,100 2,100 58 U 150 J 210 J 550 U 740 U 350 NJ 48 J 190 U 110 U 18 U 41J 9% U
Phenanthrene ug/kg 1,500 1,500 58 900 880 40y A 1,100 1,000 J 320 310 11J
HPAH

Benzo(a)anthracene ug/kg 1,300 1,600 58 U 550 J 800 J 550 U 1,200 160 320 J 290 400 18 U 1,000
Benzo(a)pyrene ug/kg 1,600 1,600 58 U 440 580 550 U 940 140 120 J 580 550 13 J 1,000
Benzo(g,h,i)perylene ug/kg 670 720 58 U 180 J 270 440 J 740§ 180 130 J 410 240 21 240
Benzofluoranthenes, Total ug/kg 3,200 3,600 58 U 1,180 1,780 550 U 2,400 390 370 J 1,340 1,990 26 2,200
Chrysene ug/kg 1,400 2,800 83 990 1,600 550 U 1,800 420 470 J 490 850 72l 15,000] 1,600
Dibenzo(a,h)anthracene ug/kg 230 230 58 U 550 EEEEIY ]V 740 [V 37 J 57 UJ 95 J 110 U 18 U R 75 J
Fluoranthene ug/kg 1,700 2,500 29 J 1,700 2,400 550 470 1,600 J 770 1,600 20 [ 4,100]
HPAH ug/kg 12,000 17,000 112 J 6,325 J 9,130 J 1,490 J 13,240 2,737 J 4,484 J 4,925 J 7,640 136 J [ EECEI 13,465 J
Indeno(1,2,3-cd)pyrene ug/kg 600 690 58 U 130 J 200 J 550 U [T v 120 74 J 290 210 11J 1,800 250
Pyrene ug/kg 2,600 3,300 58 U 1,100 1,500 500 J 3,200 820 1,400 J 660 1,800 23 I 3,000
Phthalates

Bis(2-ethylhexyljphthalate uglkg 1300 1900 360 U 14000l 11,000 [ 12,000] 170 8
Butylbenzylphthalate ug/kg 63 900 58U HEEN HEEEEEDN 550 U 660 J CIONE 1,500 310 48 250 150
Diethylphthalate ugrkg 200 1,200 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 46 U 66 U 50 J
Dimethylphthalate uglkg 71 160 5 HEEED B N 1,400 570 G TR 110 U 18 U 66 U 49 J
Di-n-butylphthalate ug/kg 1,400 1,400 58 U R 1,200 550 U [T 57 U 57 UJ 400 110 U 18 U 41J 140
Di-n-octylphthalate uglkg 6,200 6,200 38 J 2,200 3,400 550 U 6,000 1,200 57 UJ 190 140 18 U 190 530
PCBs

Aroclor 1016 ug/kg 19U 48 U 60 U 20 U 470 U 20 U 19U 200 U 59 U 18 U 20 U 26 U
Aroclor 1221 ugrkg 19U 48 U 60 U 20 U 470 U 20 U 19U 200 U 59 U 18 U 20 U 26 U
Aroclor 1232 uglkg 19U 48 U 60 U 20 U 470 U 20 U 19U 200 U 59 U 18 U 20 U 26 U
Aroclor 1242 ugrkg 19U 48 U 60 U 160 470 U 20 U 19U 200 U 59 U 18 U 20 U 26 U
Aroclor 1248 ug/kg 19U 1,300 1,400 20 U 7,100 330 100 390 Y 78 18 U 39 52
Aroclor 1254 ugrkg 26 1,400 2,200 100 8,600 550 150 1,200 130 18 U 61J 87
Aroclor 1260 ug/kg 34 260 420 51 2,600 J 140 110 350 120 J 18 U 43 51
Total PCBs ug/kg 130 1,000 60 2,960 4,020 311 18,300 i} 1,020 360  TEES] 328 J 18 U 143 J 190
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Table D-2 Results for samples collected in the vicinity of Seattle Iron and Metals Corporation and S Myrtle St.

SYS_SAMPLE_CODE

MH204-011509-G  MH205-011509-G

MH205-072512

MH222-052109

MH222-080312

MH223-052109

MH224-052109

MH225-052109

MH226-052609

MH226-080312

MH227-052609

MH240-060309

SYS_LOC_CODE MH204 MH205 MH205 MH222 MH222 MH223 MH224 MH225 MH226 MH226 MH227 MH240
SAMPLE_DATE 01/15/09 01/15/09 07/25/12 05/21/09 08/03/12 05/21/09 05/21/09 05/21/09 05/26/09 08/03/12 05/26/09 06/03/09
Ouftfall S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Garden St
LOC_TYPE_2 Inline Inline Inline Inline Inline Inline Inline Inline Inline Inline Inline Inline
SAMPLE_METHOD Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual
X_COORD 1,271,934 1,271,077 1,271,077 1,270,366 1,270,366 1,270,727 1,271,124 1,271,355 1,271,510 1,271,510 1,270,727 1,271,720
Y_COORD sQs csL 201,803 201,127 201,127 201,143 201,143 201,133 201,125 200,876 201,105 201,105 201,133 199,909
TASK_TYPE LAET 2LAET CurrentPhase Cleaned CurrentPhase Cleaned CurrentPhase Cleaned Cleaned Cleaned Cleaned CurrentPhase Cleaned Cleaned
Solids, Total % 61.9 73.2 86.5 84 79 84.2 46.5 43.2 69.9 82.4 81.3 42.9
Total Organic Carbon % 6.58 3.56 0.314 0.42 2.24 0.9 6.75 5.5 5.29 5.24 0.73 18.7
Metals

Arsenic mg/kg 57 93 00 125 12 46 J A 1,420[ 30 J 40 J 58 J 10 U 1,270 i 40 J
Copper mg/kg 390 390 200 209 40 J 86 J 25 831 227 J 335 J 273 J 99 s4sNl  2,200[
Lead mg/kg 450 530 361 121 448 9 J 24 977 222 J 473 J 757 119 957 1,710
Mercury mg/kg 0.41 0.59 |EEETE] 0.15 0.02 U 0.06 J 0.04 0.13 J 046 . EEEEEH 3.41K 0.12 024y HIEEED
Zinc mg/kg 410 960 586 710 204 J 247 J 198 4,000 959 J 709 J 905 J 519
Total Petroleum Hydrocarbons

Diesel Range Hydrocarbons mg/kg 2,000 2,000 410 220 27U 98 35 370 570  EET 1,100 95 360
Motor Oil Range mg/kg 2,000 2,000 m 920 92 200 140 760 1,400 30,000 4,900 690 910
LPAH

Acenaphthene ug/kg 500 500 39 J 66 18 U 63 19 U 87 58 U 170 U 190 U 54 120  |EEL Y
Acenaphthylene ug/kg 1,300 1,300 27 J 39U 18 U 20U 19U 58 U 58 U 170 U 190 U 54 U 68 U 2,700 ¥
Anthracene ug/kg 960 960 290 180 18 U 10 J 290 33 J 170 U 170 J 150 570  [ERIN]
Fluorene ug/kg 540 540 54 70 18 U 120 19 U 75 58 U 170 U 190 U 67 110
LPAH ug/kg 5,200 5,200 975 J 756 10 J 1,908 44 ) 772 213 J 170 U 1,370 J 1,076 J 1420 | IEE)Y
Naphthalene ug/kg 2,100 2,100 25 J 39U 18 U 25 19 U 58 U 58 U 170 U 190 U 354 AU 4,100
Phenanthrene ug/kg 1,500 1,500 540 440 10 J 300 34 320 180 170 U 1,200 770 620
HPAH

Benzo(a)anthracene ug/kg 1,300 1,600 410 260 18 U 120 25 180 130 160 J 960 480 460 IO
Benzo(a)pyrene ug/kg 1,600 1,600 680 330 18 U 73 28 140 130 220 1,200 530 370
Benzo(g,h,i)perylene ug/kg 670 720 440 180 14 J 19 J 23 J 34 J 65 160 J 330 J 150  |ERC v
Benzofluoranthenes, Total ug/kg 3,200 3,600 1,490 750 16 J 142 70 320 360 510 2,100 1,100 710
Chrysene ug/kg 1,400 2,800 570 390 16 J 160 44 300 200 540 1,500 810 630
Dibenzo(a,h)anthracene ug/kg 230 230 88 J 25 J 18 U 20U 19 U 58 U 58 U 170 U 130 J 86 68 U [EXLL] v
Fluoranthene ug/kg 1,700 2,500 1,100 780 25 590 64 880 350 430 2,200 1,200 1,800
HPAH ug/kg 12,000 17,000 6,128 J 3,675 J 9% J 1,483 J 333 J 2,520 J 1,575 J 3,820 J 11,270 J 5,996 J 5460 IO
Indeno(1,2,3-cd)pyrene ug/kg 600 690 400 170 18 U 19 J 17 J 36 J 50 J 100 J 620 260 140  |EXCD] vV
Pyrene ug/kg 2,600 3,300 950 790 23 360 62 630 290 1,700 1,700 1,200 1,200 R
Phthalates

Bis(2-ethylhexyl)phthalate ug/kg 1,300 el 2200 2,300 110 J 160 350 B 820 1,100 I 1,300 1,300 B 1,100
Butylbenzylphthalate ug/kg 63 900 400 110 76 J 20U 84 58 U 220 170 U 340 380 68 U EEXIN
Diethylphthalate ug/kg 200 1,200 40 U 39U 45 U 20U 47 U 58 U 58 U 170 U 190 U 140 U 68 U |EXLL]V
Dimethylphthalate ug/kg 71 160 79 39U 18 U 20U 19U 58 U 35 J 170Ul 1908 59 NV 4,200
Di-n-butylphthalate ug/kg 1,400 1,400 160 36 J 18 U 20U 180 58 U 49 J 170 U 130 J 54 68 U EXIL].
Di-n-octylphthalate uglkg 6,200 6,200 130 200 10 J 42 19 U 580 41J 130 J 190 U 54 U 550 23,000
PCBs

Aroclor 1016 uglkg 400 U 18 U 18 U 20 U 17U 20 U 20 U 20 U 97 U 17 U 19U 420 U
Aroclor 1221 ugrkg 400 U 18 U 18 U 20 U 17 U 20 U 20 U 20 U 97 U 17 U 19U 420 U
Aroclor 1232 uglkg 400 U 18 U 18 U 20 U 17 U 20 U 20 U 20 U 97 U 17 U 19U 420 U
Aroclor 1242 uglkg 400 U 18 U 18 U 20 U 17 U 20 U 20 U 20 U 97 U 17 U 19U 17,000
Aroclor 1248 uglkg 400 U 30 18 U 20 U 1J 20 U 20 U 99 Y 97 U 43 20 420 U
Aroclor 1254 uglkg 400 U 61 18 U 20 U 13 J 40 34 370 97 U 59 34 6,400
Aroclor 1260 uglkg 620 57 18 U 28 15 J 39 39J 410 350 56 J 47 J 1,600 J
Total PCBs ug/kg 130 1,000 620 148 18 U 28 39 J 79 73 J 780 350 158 J 101 I
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Table D-2 Results for samples collected in the vicinity of Seattle Iron and Metals Corporation and S Myrtle St.

SYS_SAMPLE_CODE

RCB146-091208

RCB147-091208

RCB148-091208

RCB169-042909

RCB176-120309

RCB177-120309

RCB178-120309

RCB179-120309

RCB180-120309

RCB189F-051110

RCB211-052609

RCB212-052609

SYS_LOC_CODE RCB146 RCB147 RCB148 RCB169 RCB176 RCB177 RCB178 RCB179 RCB180 RCB189 RCB211 RCB212
SAMPLE_DATE 09/12/08 09/12/08 09/12/08 04/29/09 12/03/09 12/03/09 12/03/09 12/03/09 12/03/09 05/11/10 05/26/09 05/26/09
Ouftfall S Garden St S Myrtle St S Myrtle St S Brighton St S Myrtle St S Brighton St S Brighton St S Brighton St S Myrtle St S Myrtle St S Brighton St S Brighton St
LOC_TYPE_2 RCB RCB RCB RCB RCB RCB RCB RCB RCB RCB RCB RCB
SAMPLE_METHOD Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual
X_COORD 1,271,999 1,271,950 1,271,988 1,270,366 1,271,851 1,271,650 1,271,636 1,271,429 1,271,372 1,271,799 1,271,217 1,271,217
Y_COORD sSQs CSL 199,826 200,078 200,316 201,143 200,349 200,599 200,533 200,758 200,386 200,322 201,039 201,039
TASK_TYPE LAET 2LAET Cleaned CurrentPhase Cleaned Cleaned Cleaned Cleaned Cleaned Cleaned Cleaned CurrentPhase Cleaned Cleaned
Solids, Total % 52.4 62.1 83.1 56.6 52.3 43.1 66 65.9 59.3 59.2
Total Organic Carbon % 7.74 9.4 1.55 5.95 5.82 13.8 3.58 4.85 7.11 6.52
Metals

Arsenic mg/kg 57 93 1 7 7J 17 J 18 J 20 J 7 22 23J 21J
Copper mg/kg 390 el 1,020 386 291 J 242 J 327 J 233) R RN 230 J 186 J
Lead mg/kg 450 530 ) 467 230 290 275 284 192 1 170 J 183 J
Mercury mg/kg 0.41 0.59 K] 0.42 0.45 0.39 0.36 033 X3 0.13 J 0.13 J
Zinc mg/kg 410 960 [EEI [ 1,950] 985 1,100 1,340 1,400 1,500 3,890 938 J 949 J
Total Petroleum Hydrocarbons

Diesel Range Hydrocarbons mg/kg 2,000 2,000 130 1,300 1,000 1,200 500 1,800
Motor Oil Range mg/kg 2,000 2,000 760 10,000

LPAH

Acenaphthene ug/kg 500 500 140 U EEY) U 280 250 170 U 220 U 260 U 200 330 U 310U 380 U
Acenaphthylene ug’kg 1,300 1,300 140 U 590 U 260 U 230 U 170 U 220 U 260 U 100 U 330 U 310 U 380 U
Anthracene ug/kg 960 960 130 J 590 U 450 300 180 220 U 210 J 460 200 J 310U 380 U
Fluorene ug/kg 540 540 100 J |EE v 490 320 120 J 220 U 190 J 360 240 J 310U 380 U
LPAH ug/kg 5,200 5,200 1,140 4,790 2,970 1,120 450 1,740 3,640 2,510 J 920 1,090
Naphthalene ug’kg 2,100 2,100 110 J 1,000 970 200 J 110 J 220 U 140 J 120 470 180 J 210 J
Phenanthrene ug/kg 1,500 1,500 800 570 J m m 710 450 1,200 2,500 1,600 740 880
HPAH

Benzo(a)anthracene ug/kg 1,300 1,600 450 330 J 950 820 540 370 750 790 610 J 400 440
Benzo(a)pyrene ug/kg 1,600 1,600 490 590 U 670 720 650 470 800 720 520 360 380
Benzo(g,h,i)perylene ug/kg 670 720 280 590 U 250 J 530 460 350 560 200 220 J 360 380 J
Benzofluoranthenes, Total ug/kg 3,200 3,600 1,820 1,030 1,770 1,540 1,700 1,320 2,200 1,580 1,220 1,000 1,220
Chrysene ug/kg 1,400 2,800 1,200 620 1,500 1,400 1,200 990 1,900 1,200 1,300 1,200 1,400
Dibenzo(a,h)anthracene ug/kg 230 230 2 I BTV 210 J 140 J 220 U 200 J 66 HHEEEEZ BEEED . B v
Fluoranthene ug/kg 1,700 2,500 1,800 1,100 RN [ 2,500 1,600 890 2,400 2,200 1,600 2,400
HPAH ug’kg 12,000 17,000 8,152 J 11,710 J 10,370 J 8,290 J 5,710 12,690 J 8,736 J 7,770 J 6,200 J 8,140 J
Indeno(1,2,3-cd)pyrene ug/kg 600 690 220 590 U 170 J 350 400 220 380 180 330 U 180 J 220 J
Pyrene ug/kg 2,600 3,300 1,800 (A @ 3.400] 2,300 1,600 1,100 3,100 1,600 1,700 1,100 1,700
Phthalates

Bis(2-ethylhexyl)phthalate uglkg 1300 1,900 47,000 | 23008 2t000f  15000]
Butylbenzylphthalate uglkg 63 ooo ALY IR 210l 10l 2100] [ isoofll G200l 3000l 5000]
Diethylphthalate ug/kg 200 1,200 140 U 590 U 360 130 J 170 U 220 U 140 J 63 J 330 U 310 U 380 U
Dimethyiphthalate uglkg 71 ] 360] N 2ufl sofll 4o ol siofll  360] sofll  3tofl  3soff
Di-n-butylphthalate ug/kg 1,400 1,400 750 1,100 670 680 400 470 860 270 630 970
Di-n-octylphthalate ug/kg 6,200 6,200 1,100 1,500 2,900 3,400 860 740 2,600 770 3,500 2,900 4,800
PCBs

Aroclor 1016 ug/kg 200 U 400 U 99 U 58 U 92U 91 U 67 U 45U 34U 96 U 99 U
Aroclor 1221 ug’kg 200 U 400 U 9 U 58 U 92 U 91 U 67 U 45U 34U 96 U 9 U
Aroclor 1232 ug/kg 200 U 400 U 99 U 58 U 92 U 91 U 67 U 45U 34 U 96 U 99 U
Aroclor 1242 ug’kg 200 U 400 U 9 U 58 U 92 U 91 U 67 U 45U 34U 96 U 9 U
Aroclor 1248 ug/kg 860 1,600 600 J 980 1,300 700 660 300 1,300 180 210
Aroclor 1254 ug’kg 1,200 2,100 1,400 1,100 1,500 910 770 390 1,400 180 240
Aroclor 1260 ug/kg 500 400 U 910 280 660 390 J 310 150 250 110 150 J
Total PCBs ug/kg 130 1,000 [EET 3,700 2,910 2,360 3,460 2,000 1,740 80 X 470 600
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Table D-2 Results for samples collected in the vicinity of Seattle Iron and Metals Corporation and S Myrtle St.

SYS_SAMPLE_CODE RCB225-020211 RCB226-020211 RD1-051110 RD2-051110 RCB62-020515 MKJ-052518-6 SMYRTLE_NORT SMYRTLE_TRENT SMYRTLE_RORY_ Myr-Rory-051619 Myr-Hamlin-051619 Myrtle-STP-Norton-
ON_053118 _053118 053118 051619
SYS_LOC_CODE RCB225 RCB226 RD1 RD2 RCB65 MH100 MYR-ST1 MYR-ST1 MYR-ST1 MYR-ST1 MYR-ST1 MYR-ST1
SAMPLE_DATE 02/02/11 02/02/11 05/11/10 05/11/10 02/05/15 05/25/18 05/31/18 05/31/18 05/31/18 05/16/19 05/16/19 05/16/19
Ouftfall S Myrtle St S Myrtle St S Garden St S Myrtle St S Myrtle St S Myrtle St S Myrtle St S Myrtle St S Myrtle St S Myrtle St S Myrtle St S Myrtle St
LOC_TYPE_2 RCB RCB CB CB RCB Inline Inline Inline Inline Inline Inline Inline
SAMPLE_METHOD Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab Grab Trap Trap Trap Trap Trap Trap
X_COORD 1,271,990 1,271,799 1,271,911 1,271,322 1,271,547 1,271,370 1,271,649 1,271,649 1,271,649 1,271,649 1,271,649 1,271,649
Y_COORD SQs CSL 200,350 200,322 200,257 200,278 200,328 200,336 200,329 200,329 200,329 200,329 200,329 200,329
TASK_TYPE LAET 2LAET CurrentPhase CurrentPhase Cleaned Cleaned Post clean Post clean Post clean Post clean Post clean Post clean Post clean Post clean
Solids, Total % 36.1 82.3 49.2 29.6 51.11 68.54 34.01 29.85 33.04 38.26 44.94 36.56
Total Organic Carbon % 6.43 4.82 8.84 8.37 7.27 8.37 - -- - -- 13.7 --
Metals
Arsenic mg/kg 57 93 20 6 18 21 20 179 U 13 17 15 22.6 J 226 J 234 J
Copper mglkg 390 3% 860 193 RN v T BT oo el ool oo
Lead mgkg 450 5% 250 RN 334 498  ofll ol ool o
Mercury mglkg 041 050 IR o2 DT EEEFE] EEEY] EEEEE] EEEErY T R
Zinc mg/kg 410 960 4,170 763
Total Petroleum Hydrocarbons
Diesel Range Hydrocarbons mg/kg 2,000 2,000 7,200 620 210 190 2,000 814 -- -- - -- 1,790 --
Motor Oil Range mg/kg 2,000 2,000 20,000 2,700 2,400 1,700 7,100 2,520 - - - - 7,950 -
LPAH
Acenaphthene ug/kg 500 500 970 [V] 210 U 88 U 150 U 140 U 30.3 J 164 J 144 J 244 U 313 U 85.7 J 97.3 J
Acenaphthylene ug/kg 1,300 1,300 970 U 210 U 83 U 150 U 36 J 53.4 J 188 J 136 J 244 U 83.7J 102 104 J
Anthracene ug’kg 960 960 970 Y] 210 U 88 U 190 140 J 101 286 J 228 J 294 J 209 J 221 225
Fluorene ug/kg 540 540 970 ] 210 U 88 U 86 J 86 J 46.9 J 383 J 193 J 225 J 120 J 96 105 J
LPAH ug’kg 5,200 5,200 3,040 J 220 706 J 1,506 J 1,312 J 744 2,271 J 1,492 J 1,416 J 1,616 J 1,855 J 2,012 J
Naphthalene ug/kg 2,100 2,100 840 J 210 U 66 J 130 J 180 126 190 J 164 J 149 J 319 362 411
Phenanthrene ug/kg 1,500 g 2,200 220 640 1,100 690 386 1,060 J 627 J 748 J 884 986 1,070
HPAH
Benzo(a)anthracene ug/kg 1,300 1,600 570 J 230 440 720 480 306 676 J 531 J 659 J 919 J 789 667
Benzo(a)pyrene ug/kg 1,600 1,600 780 J 260 670 1,000 540 380 638 J 520 J 596 J 795 779 796
Benzo(g,h,i)perylene ug/kg 670 720 890 200 J 290 440 270 J 431 682 KL 625 392 317
Benzofluoranthenes, Total ug/kg 3,200 3,600 1,700 510 1,400 3,000 1,200 932 1,230 J 1,110 J 1,380 J 2,080 2,080 1,770
Chrysene ug/kg 1,400 2,800 1,800 410 1,400 1,300 800 497 1,070 J 830 J 1,100 J 1,170 1,480 1,560
Dibenzo(a,h)anthracene ug/kg 230 230 970 [¥ 210 U 70 J 120 J 100 J 102 216 J 212y A 139 J 162 100
Fluoranthene ug/kg 1,700 2,500 2,800 540 1,400 |EXIN 1,100 510 1,470 J 1,000 J 1,290 J 2,250 1,620 1,970
HPAH ug/kg 12,000 17,000 11,840 J 2,820 J 6,750 J 10,940 J 5,810 4,003 8,491 J 6,682 J 8,412 J 11,401 J 9,691 J 9,757 J
Indeno(1,2,3-cd)pyrene ug/kg 600 690 500 J 160 J 170 360 220 J 292 501 J 417 J 482 J 423 229 187
Pyrene ug/kg 2,600 3,300 2,800 510 910 1,400 1,100 553 1,770 J 1,380 J 1,830 J 3,000 J 2,160 J 2,390 J
Phthalates
Bis(2-ethylhexyl)phthalate ug/kg 1,300 1,900 61,0008 57003 11,000 12,000 14,000 4,100 - - - I
Butybenzylphthalate ughg SHEEYY ool sl 2200 19008 - - S 2ol ool 200
Diethylphthalate ug/kg 200 1,200 970 U 210 U 83 U 150 U 140 U 959 U - -- - 313 U 93.8 J 165
Dimethylphhalate ugg 7 1e0 IR  coll ool aofll 529 - - - [ 1030)
Di-n-butylphthalate uglkg 1,400 1,400 EE) 230 670  EEEEI 550 541 - - - 1,010 1,320 860
Di-n-octylphthalate ug’kg 6,200 6,200 970 U 210 U 920 970 140 UJ 325 - - - 3,330 43.4 U 860
PCBs
Aroclor 1016 ug/kg 330 U 20U 40U 66 U 19U 18.8 U 195U 19.7 U 19.8 U 8 U 199 U 19.5 U
Aroclor 1221 ug/kg 330 U 20U 40 U 66 U 19U 18.8 U 19.5 U 19.7 U 19.8 U 8 U 199U 19.5 U
Aroclor 1232 ug/kg 330 U 20U 40U 66 U 19U 18.8 U 195U 19.7 U 19.8 U 8 U 199 U 19.5 U
Aroclor 1242 ug/kg 5,100 20U 40 U 66 U 930 18.8 U 19.5 U 19.7 U 19.8 U 8 U 199U 19.5 U
Aroclor 1248 ug’kg 330 U 360 570 1,800 19 U 403 1,150 1,130 1,390 406 420 J 479
Aroclor 1254 ug’kg 2,300 380 1,100 2,200 670 571 862 976 1,070 435 417 J 524 J
Aroclor 1260 ug/kg 830 J 120 260 570 150 170 314 340 435 189 269 J 194
Total PCBs ug/kg 130 1,000 8,230 860
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Table D-2 Results for samples collected in the vicinity of Seattle Iron and Metals Corporation and S Myrtle St.

SYS_SAMPLE_CODE Myr-Trent-051619 MKJ-122216-1 MKJ-122216-2 MKJ-052518-
SYS_LOC_CODE MYR-ST1 ODsS38 RCB178 MH223
SAMPLE_DATE 05/16/19 12/22/16 12/22/16 05/25/18
Ouftfall S Myrtle St S Brighton St S Brighton St S Brighton St

LOC_TYPE_2 Inline OoDS RCB Inline
SAMPLE_METHOD Trap Grab Grab Grab
X_COORD 1,271,649 1,271,642 1,271,636 1,270,727
Y_COORD SQs CSL 200,329 200,526 200,533 201,133
TASK_TYPE LAET 2LAET Post clean NA Post clean Post clean
Solids, Total % 31.65 75 56.09 36.16
Total Organic Carbon % - 3.56 7.02 3.12
Metals

Arsenic mg/kg 57 93 - - - 29.6
Copper mg/kg 390 390 -- - -- 158
Lead mg/kg 450 530 - - - 150
Mercury mg/kg 0.41 0.59 -- - -- 0.267
Zinc mg/kg 410 960 - - - 970
Total Petroleum Hydrocarbons

Diesel Range Hydrocarbons mg/kg 2,000 2,000 - - - 935
Motor Oil Range mg/kg 2,000 2,000 - - - m
LPAH

Acenaphthene ug/kg 500 500 - - - 78
Acenaphthylene ug/kg 1,300 1,300 - - - 36
Anthracene ug/kg 960 960 -- -- -- 122
Fluorene ug/kg 540 540 - - - 120
LPAH ug/kg 5,200 5,200 - - - 846
Naphthalene ug/kg 2,100 2,100 - - - 47.3
Phenanthrene ug/kg 1,500 1,500 -- - -- 443
HPAH

Benzo(a)anthracene ug/kg 1,300 1,600 -- -- -- 277
Benzo(a)pyrene ug/kg 1,600 1,600 - - - 241

Benzo(g,h,i)perylene ug/kg 670 720 -- - -- 230
Benzofluoranthenes, Total ug/kg 3,200 3,600 - - - 759
Chrysene ug/kg 1,400 2,800 -- - -- 602
Dibenzo(a,h)anthracene ug/kg 230 230 - - - 54.9
Fluoranthene ug/kg 1,700 2,500 -- - -- 857
HPAH ug/kg 12,000 17,000 - - - 3,977
Indeno(1,2,3-cd)pyrene ug/kg 600 690 -- - -- 156
Pyrene ug/kg 2,600 3,300 -- - -- 800
Phthalates

Bis(2-ethylhexyl)phthalate ug/kg 1,300 1,900 - - -
Butylbenzylphthalate ug/kg 63 900 -- - -- 410
Diethylphthalate ug/kg 200 1,200 - - - 95.4
Dimethylphthalate ug/kg 7 160 - - - 95.4
Di-n-butylphthalate ug/kg 1,400 1,400 - - S 22,100
Di-n-octylphthalate ug/kg 6,200 6,200 -- - -- 125
PCBs

Aroclor 1016 ug/kg 441U 18.8 U 18.4 U 19.8
Aroclor 1221 ug/kg 441U 18.8 U 18.4 U 19.8
Aroclor 1232 ug/kg 441U 18.8 U 18.4 U 19.8
Aroclor 1242 ug/kg 441 U 18.8 U 18.4 U 19.8
Aroclor 1248 ug/kg 385 81.1 261 103
Aroclor 1254 ug/kg 479 J 130 195 97
Aroclor 1260 ug/kg 261 149 J 106 J 144
Total PCBs ug’kg 130 1,000 [ERES Y 360 J 562 J 344
SIMC_data
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Table D-2 Results for samples collected in the vicinity of Seattle Iron and Metals Corporation and S Myrtle St.

SYS_SAMPLE_CODE

CB149-052709

CB157F-051110

CB157S-051110

CB163-081810

CB207-060309

CB211-042911

CB212-042911

MH100-091208

MH101-091208

MH101-110411

MH110-120309

MH111-120309

SYS_LOC_CODE CB149 CB157 CB157 CB163 CB207 CB211 CB212 MH100B MH101 MH101 MH110 MH111
SAMPLE_DATE 05/27/09 05/11/10 05/11/10 08/18/10 06/03/09 04/29/11 04/29/11 09/12/08 09/12/08 11/04/11 12/03/09 12/03/09
Ouftfall S Garden St S Garden St S Garden St S Brighton St S Garden St S Myrtle St S Myrtle St S Myrtle St S Brighton St S Brighton St S Brighton St S Brighton St
LOC_TYPE_2 CB CB CB CB CB CB CB Inline Inline Inline Inline Inline
SAMPLE_METHOD Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual
X_COORD 1,272,550 1,271,807 1,271,807 1,271,522 1,271,666 1,272,291 1,272,304 1,271,370 1,271,077 1,271,077 1,271,441 1,271,077
Y_COORD sQs csL 199,861 200,279 200,279 201,025 199,904 200,284 200,184 200,336 201,127 201,127 201,405 201,127
TASK_TYPE LAET 2LAET CurrentPhase CurrentPhase CurrentPhase CurrentPhase Cleaned CurrentPhase CurrentPhase Cleaned Cleaned Cleaned Cleaned Cleaned
Other Organic Compounds

1,2.4-Trichlorobenzene ugkg 31 3] [N 0 o sl ssofy 7400 s/ s ool qiofy 1o U T T
1,2-Dichlorobenzene uglkg 35 8] sl o[l sl ssoft 7ol s/ s ool o[l 1o U T ]
1,3-Dichlorobenzene ug/kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U % U
1,4-Dichlorobenzene ug/kg 110 110 58 U EZSC L]V u 740 U 57 U 57 UJ [ EEY] U 82 J 18 U [ 110]
1-Methylnaphthalene ug/kg 550 U 1,400 37 J 18 U 35J 98
2,2'-Oxybis(1-chloropropane) ug/kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U 9% U
2,4,5-Trichlorophenol ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 UJ 280 UJ 940 U 540 U 22U 330 U 480 U
2,4,6-Trichlorophenol ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 UJ 280 UJ 940 U 540 U 922U 330 U 480 U
2,4-Dichlorophenol ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 UJ 280 UJ 940 U 540 U 180 U 330 U 480 U
2,4-Dimethylphenol ug/kg 29 58 U 220 U 250 U 550 U 740 U 57 UJ 57 UJ 190 U 110 U 37U 66 U 96 U
2,4-Dinitrophenol ug/kg 580 U 2,200 U 2,500 U 5,500 U 7,400 U 610 UJ 600 UJ 1,900 U 1,100 U 780 U 660 UJ 960 U
2,4-Dinitrotoluene ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 U 280 UJ 940 U 540 U 922U 330 U 480 U
2,6-Dinitrotoluene ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 U 280 UJ 940 U 540 U 22U 330 U 480 U
2-Chloronaphthalene ug/kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U 9% U
2-Chlorophenol ug/kg 58 U 220 U 250 U 550 U 740 U 57 UJ 57 UJ 190 U 110 U 18 U 66 U % U
2-Methylnaphthalene ug/kg 670 670 58 U 150 J 250 550 U 740 U 65 J 190 U 110 U 18 U 46 J 60 J
2-Methylphenol ugkg 63 63 I oM ol ssoff 7a0fy 57 UJ 57 uJ [EET T 1o U G T U
2-Nitroaniline ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 U 280 UJ 940 U 540 U 92U 330 U 480 U
2-Nitrophenol ug/kg 290 U 220 U 250 U 550 U 3,700 U 290 UJ 280 UJ 940 U 540 U 92U 330 U 480 U
3,3 -Dichlorobenzidine ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 U 280 UJ 940 U 540 U 140 U 330 U 480 U
3-Nitroaniline ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 U 280 UJ 940 U 540 U 22U 330 U 480 U
4,6-Dinitro-2-methylphenol ug/kg 580 U 2,200 U 2,500 U 5,500 U 7,400 U 570 UJ 570 UJ 1,900 U 1,100 U 180 U 660 U 960 U
4-Bromophenyl phenyl ether ug’kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U 96 U
4-Chloro-3-methylphenol ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 U 280 UJ 940 U 540 U 22U 330 U 480 U
4-Chloroaniline ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 U 280 UJ 940 U 540 U 250 U 330 U 480 U
4-Chlorophenyl phenylether ug/kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U % U
4-Methylphenol ug/kg 670 670 58 U 330 740/ 1,400NM  6,500[ 190 U 110 U 16 J 66 U % U
4-Nitroaniline ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 U 280 UJ 940 U 540 U 22U 330 U 480 U
4-Nitrophenol ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 290 UJ 280 UJ 940 U 540 U 22U 330 U 480 U
Benzoic acid ug/kg 650 650 580 U s7ofMM  1,100NM 5500V 7400l  1,400[ 130 J EEEIN Y IR U 150 J Y T U
Benzyl alcohol ug/kg 57 73 55U EEZ L] LT v 740 U 57 UJ 57 U T T v 18 U 66 U K] v
bis(2-Chloroethoxy) methane ug/kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U % U
Bis-(2-chloroethyl) ether ug’kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U 96 U
Carbazole ug/kg 58 U 220 U 250 U 550 U 740 U 57 U 68 J 190 U 86 J 18 UJ 66 U % U
Dibenzofuran ug/kg 540 540 58 U 220 U 250 U [EET] v 740 U 57 U 57 UJ 190 U 110 U 18 U 62 J 250
Hexachlorobenzene uglkg 22 70 53U EEZD ] BT v 740 U 57 U 57 U T ' L) U 18 U 66 U K] U
Hexachlorobutadiene uglkg 11 120 55U EEZ] L] LT v 740V 57 U 57 UJ [ELY] v 110 U 92 U 66 U 96 U
Hexachlorocyclopentadiene ug/kg 290 U 1,100 U 1,200 U 2,800 UJ 3,700 U 290 U 280 UJ 940 U 540 U 370 U 330 UJ 480 U
Hexachloroethane ug/kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U % U
Isophorone ug/kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U 9% U
Nitrobenzene ug/kg 58 U 220 U 250 U 550 U 740 U 57 U 57 UJ 190 U 110 U 18 U 66 U 9% U
N-Nitroso-di-n-propylamine ug/kg 290 U 1,100 U 1,200 U 2,800 U 3,700 U 57 U 57 UJ 940 U 540 U 18 U 330 U 480 U
N-Nitrosodiphenylamine uglkg 28 7 o[ 00 0V 0 ol ssoff 740y s 5[] 1ol o[y 18U GG T U
Pentachlorophenol ugrkg 360 690 20U EEETNC I U 2,800V 3,700 [V 290 UJ 280 uJ YY) U 540 U 180 U 330 U 480 U
Phenol uglkg 420 1200 58 U 420 550 U 740 U 340 J 420 J 190 U U 11 J 66 U 96 U
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Table D-2 Results for samples collected in the vicinity of Seattle Iron and Metals Corporation and S Myrtle St.

SYS_SAMPLE_CODE

MH204-011509-G  MH205-011509-G

MH205-072512

MH222-052109

MH222-080312

MH223-052109

MH224-052109

MH225-052109

MH226-052609

MH226-080312

MH227-052609

MH240-060309

SYS_LOC_CODE MH204 MH205 MH205 MH222 MH222 MH223 MH224 MH225 MH226 MH226 MH227 MH240
SAMPLE_DATE 01/15/09 01/15/09 07/25/12 05/21/09 08/03/12 05/21/09 05/21/09 05/21/09 05/26/09 08/03/12 05/26/09 06/03/09
Ouftfall S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Brighton St S Garden St
LOC_TYPE_2 Inline Inline Inline Inline Inline Inline Inline Inline Inline Inline Inline Inline
SAMPLE_METHOD Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual Grab-Manual
X_COORD 1,271,934 1,271,077 1,271,077 1,270,366 1,270,366 1,270,727 1,271,124 1,271,355 1,271,510 1,271,510 1,270,727 1,271,720
Y_COORD sQs csL 201,803 201,127 201,127 201,143 201,143 201,133 201,125 200,876 201,105 201,105 201,133 199,909
TASK_TYPE LAET 2LAET CurrentPhase Cleaned CurrentPhase Cleaned CurrentPhase Cleaned Cleaned Cleaned Cleaned CurrentPhase Cleaned Cleaned
Other Organic Compounds

1,2,4-Trichlorobenzene ug/kg 31 51 40 U 39U 18 U 20U 19U I Y 170U 1o @2 s4lM @ es[y 2,700V
1,2-Dichlorobenzene uglkg 35 50 40 U 33J 18 U 20 U 19U T ] 170/ 1o =@ s4VW @@ es[y 2,700 ¥
1,3-Dichlorobenzene ug/kg 40U 39U 18 U 20U 19 U 58 U 58 U 170 U 190 U 54 U 68 U 2,700 U
1,4-Dichlorobenzene ug/kg 110 110 40 U 29 J 18 U 20U 19 U 58 U 58 U 170Ul 1908 54 U 68 U 2,700 ¥
1-Methylnaphthalene ug/kg 18 U 19U 54 U

2,2"-Oxybis(1-chloropropane) ug/kg 40 U 39U 18 U 20U 19 U 58 U 58 U 170 U 190 U 54 U 68 U 2,700 U
2,4,5-Trichlorophenol ug/kg 200 U 200 U 2 U QU 95 U 290 U 290 U 830 U 970 U 270 U 340 U 13,000 U
2,4,6-Trichlorophenol ug/kg 200 U 200 U 20 U 9 U 95 U 290 U 290 U 830 U 970 U 270 U 340 U 13,000 U
2,4-Dichlorophenol ug/kg 200 U 200 U 180 U QU 190 U 290 U 290 U 830 U 970 U 540 U 340 U 13,000 U
2,4-Dimethylphenol ug/kg 29 40 U 39 U 36 U 20U 38 U 58 U 58 U 170 U 190 U 110 U 68 U 2,700 U
2,4-Dinitrophenol ug/kg 400 U 390 U 760 U 200 U 810 U 580 U 580 U 1,700 U 1,900 U 2,300 U 680 U 27,000 U
2,4-Dinitrotoluene ug/kg 200 U 200 U 9 U 9 U 95 U 290 U 290 U 830 U 970 U 270 U 340 U 13,000 U
2,6-Dinitrotoluene ug/kg 200 U 200 U 2 U 9 U 95 U 290 U 290 U 830 U 970 