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1.0 Introduction 

As part of this Joint Source Control Evaluation (JSCE), an evaluation of shoreline and/or over 
water facilities within the geographic scope of the JSCE was conducted in Fall 2006.  This 
appendix to the JSCE provides a description of the methodology used to evaluate the facilities 
and presents the detailed evaluation of each facility. 

Numerous shoreline facilities contribute stormwater, industrial process water and/or washwater 
directly to North Lake Union.  This section evaluates those overwater and shoreline facilities that 
could directly discharge to the portion of North Lake Union within the JSCE geographical extent 
(i.e., west of and including Lake Union Yacht Center [LUYC], and east of and including Emerald 
Landing). This evaluation addresses discharges occurring through normal business activities 
and does not address potential discharges from catastrophic events such as fires, earthquakes, 
etc. or contributions from groundwater.  Stormwater runoff that is conveyed to the lake via 
overland flow and not through a conveyance system was evaluated for the shoreline facilities 
except for Gas Works Park which is evaluated in the remedial investigation and feasibility study 
(RI/FS). 

In general, shoreline facilities are not of concern relative to sediment recontamination potential if 
they comply with the appropriate source control measures of the Stormwater Code, National 
Pollutant Discharge Elimination System (NPDES) permits, and implement corrective actions 
identified by the BIP.  Requirements typically include the development and implementation of a 
spill control plan, provision of an adequate amount of appropriate materials for spill prevention 
and containment, routine maintenance of catch basins, proper storage and disposal of 
hazardous wastes and the on-going education of employees. In general, with compliance with 
the Washington State Department of Ecology (Ecology) and the City of Seattle (City) regulations 
and on-going City and Ecology inspections, it is expected that the majority of facilities have a 
low risk of recontaminating post-remedial sediment.  

A more detailed discussion of several facilities and/or areas that that pose a potential concern 
for the Gas Works Sediment Area (GWSA) sediment recontamination is presented in the JSCE. 

1.1 FACILITIES EVALUATED AND METHODOLOGY 

Within the JSCE Geographic Extent there are shipyards, light industrial, marina, and 
commercial facilities.  Shoreline facilities that could potentially contribute discharges to North 
Lake Union were evaluated for the potential of recontamination of the post-remedial Lake Union 
sediment within the GWSA.  The overwater and shoreline facilities within the JSCE Geographic 
Extent and listed in an east to west direction below, and are shown on Figure 3.1 of the JSCE.  
Aerial photographs of each facility are included in Appendix B of the JSCE. 

• Emerald Landing 

∗ Emerald Landing, LLC 
∗ BlueView Technologies 
∗ Union Bay Fabrication 
∗ Matt Pontius, Inc. 
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∗ Seattle Shipwrights 
∗ Tuckerman’s Fine Woodwork 
∗ Susan Neff 
∗ Seattle Canvas Inc. 
∗ Bernstein Woodworking 

• Gasworks Park Marina 

• Gas Works Park 

• Seattle Police Department Harbor Patrol 

• Metro Lake Union South Yard 

∗ Northwest Schooner Society 

• Northlake Shipyard 

∗ Northlake Shipyards, Inc. 
∗ Jeff’s Diesel Works 
∗ Isotron 
∗ Ehler Marine and Industrial Service Co. 
∗ Western Industrial 
∗ The Signmaster 
∗ All Ocean Service, LLC 

• Lake Union Yacht Center 

• Honda Marine Center 

Each facility was evaluated using material drawn from multiple sources including the findings 
from the Seattle Public Utilities (SPU) Business Inspection Program (BIP) (described in further 
detail in Section 1.2), Ecology inspections and files, NPDES Permits, City records, facility 
websites and additional field evaluation, when necessary.  Conclusions regarding the potential 
discharges to North Lake Union and the risk of post-remedial sediment recontamination were 
drawn from these multiple sources.  Ecology file contents were reviewed for facilities with 
NPDES violations and/or are facilities that are MTCA sites; these facilities include Lake Union 
Yacht Center, Metro Lake Union South Yard, and Northlake Shipyards. 

Briefly, the BIP inspects facilities to assess their compliance with the stormwater pollutant 
source control requirements of the City’s Stormwater, Grading and Drainage Code (Stormwater 
Code).  Facility inspection results, together with an understanding of facility operational 
characteristics, provide a useful basis to evaluate the potential for sediment impacts from a 
given facility.  Of note, although in many cases private outfalls were noted in individual BIP 
reports and/or the general location of the outfall(s) are known, precise private outfall locations 
and number were not investigated for the JSCE.   
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Several of the facilities addressed in this JSCE have individual surface water or sanitary sewer 
discharge permits under NPDES and/or King County Industrial Waste programs. Due to these 
regulatory overlaps, BIP inspections were occasionally conducted with Ecology and/or King 
County Hazardous Waste staff.  When inspection reports from these agencies were available, 
information from those reports is included in the evaluation.  These agencies also track and 
enforce compliance with permit requirements.   

1.2 SEATTLE PUBLIC UTILITIES BUSINESS INSPECTION PROGRAM  

The BIP program has its origin in the City’s NPDES municipal stormwater permit, which is 
regulated by Ecology.  As a condition of the City’s NPDES permit and through the Seattle 
Municipal Code Chapter 22.800, Stormwater, Grading and Drainage Control Code, (Stormwater 
Code), the City regulates development and land use activities that impact the quality and 
quantity of stormwater runoff. 

The Stormwater Code regulates source control in two ways: 

• Requirements for all Discharges. All businesses that drain to the public storm 
drain system are required to maintain their drainage control systems (such as catch 
basins, detention systems, etc.),  identify and eliminate illicit connections to storm 
drains; and maintain street, driveway, parking lot, and sidewalks. Related technical 
specifications are identified in the Stormwater Code. 

• Requirements for High-risk Pollution-generating Activities (HRPG). The 
Stormwater Code identifies eight HRPG activities, consisting of fueling operations; 
vehicle, equipment, and building washing and cleaning operations; truck or rail 
loading and unloading of liquid and solid materials; liquid storage in stationary above 
ground tanks; outside portable container storage of liquids, food wastes, or 
dangerous wastes; outside storage of non-containerized materials, by-products or 
finished products; outside manufacturing activity; and landscape construction and 
maintenance. All businesses engaged in one or more of these activities must obtain 
a spill kit and develop a spill plan, as well as implement operational source controls 
specific to their activities.  Technical specifications are identified in the Stormwater 
Code for all of these types of activities.   

In addition, the City recently revised the Stormwater Code to clarify that it has the authority to 
regulate direct discharges to surface waters (i.e., stormwater or other discharges to surface 
water that are not conveyed via a constructed conveyance [e.g., stormwater runoff from a dock 
or other overwater structure]). 

The first step in implementation of the Stormwater Code via the BIP involves inspections of 
commercial and industrial properties.  In accordance with the Stormwater Code, businesses are 
required to implement source controls to reduce the amount of pollutants discharged directly to 
surface water or to the storm drains in Seattle. The BIP inspects properties to evaluate whether 
these actions are occurring. 

Typically, initial inspections are unannounced visits by one to two members of a trained 
inspection team and are guided by a site representative.  During the inspection the facility is 
notified of corrective actions that are identified for the facility to be in compliance and a letter is 
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later sent documenting these corrective actions.  The letter also defines a deadline by which the 
corrective actions must be implemented, usually 30 to 60 days from the date of the letter, and 
identifies potential consequences of non-compliance, including a Notice of Violation and daily 
fines.  Letters of corrective actions for the inspected facilities are included in Appendix C. 

A follow up inspection is conducted by the BIP to determine the facility’s compliance.  If the 
facility has implemented the corrective actions, a letter of compliance with the City’s stormwater 
pollutant source control requirements will be sent to the facility. If not, further action may be 
necessary, as described above. Additional technical and financial assistance information is 
usually provided to the facility if corrective actions are required. For facilities that do not conduct 
any of the high risk pollution generating activities, a screening visit is conducted by SPU in lieu 
of a full site inspection. 

The BIP does not specifically evaluate the potential for facility discharges to affect sediment 
quality.  Rather, the purpose of the BIP is solely to address stormwater code compliance.  
Information from the BIP inspection provided useful information regarding individual shoreline 
businesses and provided corrective action recommendations relative to stormwater compliance 
at each inspected facility.  This information is useful for the evaluation of potential sediment 
recontamination as discharges affecting water quality frequently have effects on sediment 
quality.  For the JSCE, the effect of business operations on potential sediment recontamination 
is evaluated based on the assumption that the corrective actions required by SPU for 
stormwater code compliance will be implemented by the shoreline facilities. 
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2.0 Operating Facilities 

2.1 EMERALD LANDING 

Ecology—There have possibly been monitoring wells recently installed in this area, in 
addition to a small excavation conducted in the parking lot.  Do you have any further 
information regarding this? 

Emerald Landing LLC (Emerald Landing) is an approximately three acre waterfront facility to the 
east of Gasworks Park Marina and is the easternmost facility that was evaluated by the JSCE.  
Emerald Landing’s legal business name is Starbound, but it does business as Emerald Landing, 
LLC.  Emerald Landing is a partially overwater facility with approximately 700 feet of shoreline.  
Emerald Landing leases its space (which includes a warehouse, office, outdoor space, and 
mooring space along its eastern boundary of Waterway #18) to six tenants.  Emerald Landing 
has one dock that is approximately 200 feet long. Emerald Landing encompasses the street 
addresses: 2151, 2155, and 2161 N. Northlake Way.   

Emerald Landing and its individual tenants were inspected by the BIP in order to ensure proper 
responsibility and complete compliance with the City’s source pollutant control requirements.  
Businesses at this facility that are only comprised of office space did not require a complete BIP 
inspection and a simpler screening visit was conducted.  A summary of the BIP inspection 
reports for the inspected facilities follows.  

2.1.1 Emerald Landing, LLC 

Facility Description  

As described above, Emerald Landing is a partially overwater three acre facility, which leases its 
facilities, including a warehouse, office space, and outdoor space to numerous tenants. The 
outdoor space includes moorage along its piers and one dock that it leases to several 
unassociated tenants.  Emerald Landing also maintains a crane on-site for lease to tenants.  
Emerald Landing is listed as a marine refueling facility by the fire department; however, this is 
for mobile fueling only (i.e., fueling of vessels from mobile fuel units on land or from a bulk fuel 
vessel to land) and fueling facilities do not permanently exist on-site.   

The owners of Emerald Landing employ a maintenance person who is responsible for 
maintaining common yard areas and doing repairs on the common areas.  The maintenance 
person’s duties include: sweeping, general yard housekeeping, and cleaning the catch basins.  
Stormwater at the facility is collected in a series of three catch basins and discharged directly to 
North Lake Union.  The catch basins contain poly vinyl chloride (PVC) elbow outlet traps and 
are cleaned semi-annually.   

Numerous high risk pollution generating activities occur on-site including: truck loading of liquids 
and solid materials, outside portable container storage of liquids (including dangerous wastes), 
parking and storage of vehicles and equipment, and painting or finishing of vehicles, boats, 
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building, and equipment.  Emerald Landing does not have a spill plan for the facility and spill 
cleanup materials are not readily available on-site.   

The site has containers of liquids including: paints, solvents, oils, and fuels that are stored 
outside uncovered and not in secondary containment systems.  Numerous 55 gallon drums that 
are unlabeled are stored outside on pallets near the shoreline as well. Various parts, equipment, 
and debris are scattered around the site. 

Potential Discharges to North Lake Union 

Stormwater from the site is collected in a three catch basin system and discharges directly into 
North Lake Union from an outfall on the eastern side of the facility.  In general, items on-site 
both inside and outside, were poorly labeled and improperly stored, and there was evidence of 
oil spills from the crane.  Emerald Landing has the potential to contribute contamination to North 
Lake Union if a spill or leak occurs from these products or if stormwater or washwater comes in 
contact with this material and is discharged to North Lake Union.  Vessel parts and various 
pieces of machinery were also located on-site and stored outside and may impact stormwater 
runoff quality.  

Discharge to North Lake Union could also occur from work being conducted on the moored 
boats.  It was noted by SPU that welding was being conducted on a boat at the dock with no 
cover.  SPU also noted that overwater painting was also being conducted.  In addition, with the 
lack of a spill plan or a spill cleanup kit, the potential spreading of any spill or leak that could 
occur would be a significant threat.  In-water washing of vessels by individuals may also occur 
at this facility.  This activity could lead to the direct runoff of washwater into the lake. 

National Pollutant Discharge Elimination System Status   

During a BIP re-inspection, Ecology provided technical assistance to determine if a shipyard or 
boatyard permit is necessary. 

Additional Inspections 

No additional inspection was conducted at the time of the BIP inspection; however, Emerald 
Landing will be referenced to King County Hazardous Waste in order to properly deal with used 
and left over chemicals. 

Identified Corrective Actions 

The BIP identified numerous required corrective actions for the site, such as ensuring that 
painting or boat repair of the hull is not done overwater or else Emerald Landing will need to 
obtain a boatyard or shipyard permit with Ecology.  The BIP also required that all outside 
manufacturing should be done under a cover or the work should be moved inside the building.  
Emerald Landing must also complete and implement a written spill plan, obtain the necessary 
spill containment and cleanup materials, put these in the appropriate location, and educate the 
employees about the spill plan and spill kit.  SPU also requires Emerald Landing to improve the 
level of housekeeping at the facility including, but not limited to, sweeping the lot and loading 
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area regularly, catch basin inspection and maintenance, and proper disposal and storage of 
excess waste, old equipment, and scrap metal.   

The BIP also required the proper storage of liquids and dangerous waste in the proper 
containers and in covered areas.  Additional items identified by the BIP include: the proper 
labeling, storage, and disposal of liquids and wastes at the site, and proper record keeping. 
Emerald Landing must also have the leaking crane repaired. 

A corrective action letter documenting these issues was transmitted to the facility. Information 
on technical and financial assistance was also included in the letter.   

2.1.2 BlueView Technologies 

Facility Description  

According to their website, Blueview Technologies is a technology company that develops 
compact sonar solutions for surface vessels, remotely operated vehicles, unmanned underwater 
vehicles, and diver applications.  BlueView Technologies’ facilities at Emerald Landing are 
located at 2151 North Northlake Way and consist of office space, electronic fabrication area, 
and a testing area.  The office space and electronic fabrication area do not use any chemicals 
or solvents and are completely located indoors.  The testing area is located inside a separate 
building and contains water tanks. 

There are not any high risk pollution generating activities conducted by this business.  However, 
it was noted that BlueView Technologies drains their sonar testing tanks directly to the site 
catch basins, which is inappropriate since BlueView Technologies adds chlorine to the water 
during testing.   

Potential Discharges to North Lake Union 

BlueView Technologies’ business activities are primarily indoors and office oriented so potential 
discharges to North Lake Union are minimal and stormwater is not an issue.  However, 
BlueView Technologies has been draining the testing tanks containing chlorine into the site 
catch basins, which in turn, discharge directly to North Lake Union.   

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 

Additional Inspections 

No additional inspection was conducted concurrently with the BIP inspections. 

Identified Corrective Actions 

The BIP determined that the only required corrective action was the cessation of discharging the 
process water from the testing tanks into the catch basin.  It was requested that BlueView 
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Technologies drain this water to the sanitary sewer.  A corrective action letter documenting this 
issue was transmitted to the facility. 

2.1.3 Union Bay Fabrication 

Facility Description  

Union Bay Fabrication (Union Bay) is a tenant of Emerald Landing and is located at 2155 North 
Northlake Way.  Union Bay is a metal fabrication company specializing in marine related work 
on small and large vessels (including barges) and is the largest tenant of Emerald Landing.  
Union Bay uses an indoor shop and outdoor facilities for their business (including portable 
covers).  Additionally, Union Bay also has storage space in a separate warehouse building at 
2161 North Northlake Way, within the Emerald Bay facility. 

Metal work is conducted by Union Bay on vessels that are in the water and on land.  In-water 
work is conducted on boats moored at Emerald Landing dock.  Work done on land is conducted 
in the shop and in the outside lots.  Work conducted outside is done under partially covered 
area and is not fully covered, as required by the City’s Stormwater, Grading, and Drainage 
Code.  Work done outside contributes large amounts of metal shavings to the paved ground, 
which were present during the inspection.   

In addition to metal work, mechanical work, painting, and other marine related types of work are 
conducted at the facility.  Engine parts, batteries, tanks, and scrap metal were located outside 
and were uncovered and not properly stored.  In the separate warehouse there were five or six 
55 gallon drums that were unlabeled and improperly stored.   

Union Bay conducts several high risk pollutant generating activities (defined by the Stormwater 
Code) including: truck loading of liquid or solid materials, outside manufacturing activity, and 
painting or finishing of vehicles, boats, buildings, and equipment. The facility does not have a 
spill plan or spill clean up materials on-site.  Stormwater runoff is collected in Emerald Landing’s 
stormwater collection system and discharged on the eastern side of the site.  Housekeeping 
practices at the facility were in need of work. 

Potential Discharges to North Lake Union 

Stormwater runoff is the prime discharge method to North Lake Union.  Metal shavings, in 
particular, from the Union Bay business practices could be incorporated into stormwater runoff 
and be discharged to the lake via the Emerald Landing shared stormwater conveyance system 
discharging on the east side of the facility.  Additional potential discharges could occur from in-
water work done on boats that are moored at the site.   

Other discharges to the lake could occur from a spill or leak of the liquids used at Union Bay, 
which may discharge through the stormwater system.  Potential discharges may also occur from 
leaks and spills from boats moored at the marina.  With the lack of a spill plan or a spill cleanup 
kit, the potential impact of a spill or leak that could occur is a significant threat. 
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National Pollutant Discharge Elimination System Status 

During a BIP re-inspection, Ecology provided additional technical assistance to determine if a 
shipyard or boatyard permit is necessary. 

Additional Inspections 

No additional inspection was conducted concurrently with the BIP inspection. 

Identified Corrective Actions 

The BIP identified several required corrective actions for the site, such as, making sure that all 
outside manufacturing be done under a cover or the work be moved inside the building.  Union 
Bay must also complete and implement a written spill plan, obtain the necessary spill 
containment and cleanup materials, put these in the appropriate location and educate the 
employees about the spill plan and spill kit.  SPU also requires Union Bay to improve the level of 
housekeeping at the facility including, but not limited to, sweeping the lot and loading area 
regularly, catch basin inspection and maintenance, and proper disposal and storage of excess 
waste, old equipment, and scrap metal.  

A corrective action letter documenting these issues was transmitted to the facility. Information 
on technical and financial assistance was also included in the letter.   

2.1.4 Matt Pontius, Inc. 

Facility Description  

Matt Pontius, Inc. is a small welding company that is a tenant of Emerald Landing and is located 
at 2155 North Northlake Way.  This business consists of a small trailer on-site that is used to 
store material.  The majority of Matt Pontius’ business activities occur outside and at the time of 
inspection, they were working with Union Bay on a barge project.  This business consists of 
work done on both wood and metal structures. 

Matt Pontius’ high risk pollutant generating activities consist of outside manufacturing activity. 
The facility does not have a spill plan or spill clean up materials on-site.  

Potential Discharges to North Lake Union 

Stormwater runoff is the prime discharge method to North Lake Union and is managed through 
the Emerald Landing’s shared stormwater conveyance system.  Debris from outside activities 
can be incorporated into the stormwater and discharged to the lake.  With the lack of a spill plan 
or a spill cleanup kit, the potential impact of a spill or leak that could occur is a significant threat. 

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 
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Additional Inspections 

No additional inspection was conducted concurrently with the BIP inspection. 

Identified Corrective Actions 

The BIP determined several required corrective actions for the facility, such as making sure that 
all outside manufacturing is done under a cover or the work is moved inside the building.  Matt 
Pontius, Inc. must also complete and implement a written spill plan, obtain the necessary spill 
containment and cleanup materials, put these in the appropriate location, and educate the 
employees about the spill plan and spill kit.  SPU also requires Matt Pontius, Inc. to improve the 
level of housekeeping by sweeping the area at the end of each day.   

A corrective action letter documenting these issues was transmitted to the facility. Information 
on technical and financial assistance was also included in the letter.   

2.1.5 Seattle Shipwrights 

Facility Description  

Seattle Shipwrights is a boat repair facility that focuses on woodworking and fiberglass work.  
They are a tenant of Emerald Landing and are located at 2161 North Northlake Way.  Seattle 
Shipwright facilities consist of a tool shed and a workshop, all activity at the site is conducted in 
the workshop and there is no outdoor activity.   

The facility does not have a spill plan or spill clean up materials on-site.   

Potential Discharges to North Lake Union 

Seattle Shipwrights does not discharge industrial wastewater to the sewer and there are not any 
outdoor activities at the facility.  Potential discharges to North Lake Union are not an issue at 
this facility. 

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 

Additional Inspections 

Ecology conducted an inspection concurrently with the BIP.  The Ecology inspection suggested 
that a berm be inserted across a doorway to contain any indoor spills. The Ecology inspection 
also noted the requirement to develop and implement a spill plan immediately.   
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Identified Corrective Actions 

The BIP identified several required corrective actions for the facility including: the completion 
and implementation of a written spill plan, obtaining the necessary spill containment and 
cleanup materials, and putting these in the appropriate location, and educating the employees 
about the spill plan and spill kit.   

A corrective action letter documenting these issues was transmitted to the facility. Information 
on technical and financial assistance was also included in the letter.   

Seattle Shipwrights has complied with the corrective actions required in the letter and is now 
considered to be in compliance with the stormwater pollutant source control requirements, as 
required under City code.  This compliance status was based on the findings of a re-inspection 
conducted by the BIP.  A letter identifying Seattle Shipwright’s compliance was transmitted to 
the facility. 

2.1.6 Tuckerman’s Fine Woodwork 

Facility Description 

Tuckerman’s Fine Woodwork is a small carpentry shop located at 2161 North Northlake Way.  
They are a tenant of Emerald Landing and occupy a building on the eastern side of the facility.  
Tuckerman’s Fine Woodwork facilities consist of a workshop and two small warehouse spaces. 
All activity at the site is conducted inside and there is no outdoor activity, except for loading and 
unloading of material and supplies.   

Chemicals and solvents are used on the facility as part of their business practices and are 
stored primarily on shelving in one of the storage areas.  The facility does not have a spill plan 
or spill clean up materials on-site.   

Potential Discharges to North Lake Union 

Tuckerman’s Fine Woodwork does not discharge industrial wastewater to the sewer and there 
are not any outdoor activities at the facility.  Potential discharges to North Lake Union are not an 
issue at this facility. 

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 

Additional Inspections 

No additional inspection was conducted concurrently with the BIP inspection. 
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Identified Corrective Actions 

The BIP identified several required corrective actions for the facility including: properly disposing 
of waste, and properly labeling and identifying contents of waste containers.  The BIP also 
identified the importance of and improving recordkeeping practices.   

A corrective action letter documenting these issues was transmitted to the facility.   

2.1.7 Susan Neff  

Facility Description  

Susan Neff has a small woodworking studio space in the same building as Tuckerman’s Fine 
Woodwork in the eastern portion of the Emerald Landing Facility.  The address of the shop is 
2161 North Northlake Way and all work is conducted inside the building using only glues.  
Stains, solvents, paints, and treatment chemicals are not used at this facility.   

Based on the absence of high risk pollutant generating activities and the lack of chemicals used 
in the facility, only a screening visit was conducted by the BIP.  No corrective actions are 
required and overall compliance has been considered achieved by the BIP. 

2.1.8 Bernstein Woodworking 

Bernstein Woodworking is a boat building and repair facility located in the south side of the 
Emerald Landing building at 2155 North Northlake Way.  The facility consists of a small indoor 
wood working studio and all work is conducted inside the building with no outdoor activity.  The 
business does use glues, some stains, and a few cans of solvents. 

Based on the absence of high risk pollutant generating activities, a screening visit was 
conducted by the BIP.  No corrective action is required and overall compliance has been 
considered achieved by the BIP. 

2.2 GASWORKS PARK MARINA 

Facility Description  

Gasworks Park Marina is located at 2143 N. Northlake Way on the eastern side of Waterway 
#19, directly east of the Park.  The facility serves as a marina for boats and houseboats moored 
on two docks containing approximately 70 slips.  Upland facilities at the marina include an office 
building that contains the marina office and a real estate office.  There is also a parking lot with 
25 to 30 parking stalls.   

Pollution generating activities at the marina include the parking, washing, and possible 
maintenance of vehicles in the parking lot.  The storm system at the marina consists of two 
catch basins at low points in the parking lot that conveys runoff directly to North Lake Union via 
an outfall near the easternmost dock. The catch basins have PVC elbow outlet traps and are 
cleaned on an as-needed basis. 
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Sewage and gray water from the offices on-site are discharged to the sanitary sewer system.  
However, vessels and houseboats at the marina are not connected to the sanitary sewer 
system.  Sewage and gray water from the vessels and houseboats typically collects in individual 
holding tanks and is pumped out by an approved contractor.  The BIP noted that only some of 
the tenants of the marina had holding tanks and they would send additional information to the 
marina regarding the discharge of waste water.    

The facility does have a spill plan and spill clean-up materials, including absorbent booms and 
sorbent pads, which are kept on-site near the high risk area.  Employees are trained annually 
and are aware of the spill plan.   

Potential Discharges to North Lake Union 

Stormwater and washwater runoff from the uplands portion of the marina (which includes the 
parking lot) is conveyed through a two catch basin stormwater collection system and is 
discharged directly to the lake.  Gray water is also discharged from some of the tenants of the 
marina.  In-water washing of vessels by individuals may also occur at this facility.  This activity 
could lead to the direct runoff of washwater into the lake.   

Additional potential discharges include the leaks and spills that may occur from boats moored at 
the marina and unauthorized maintenance that may occur.   

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 

Additional Inspections 

No additional inspection was conducted concurrently with the BIP inspection. 

Identified Corrective Actions 

Required corrective actions were determined during the inspection including: cleaning of the 
partially filled catch basins in the parking lot, and the repair or replacement of a broken outlet 
trap in a parking lot catch basin.  The BIP also required the completing and posting of a written 
spill plan, educating employees about the spill plan and spill kit, and proper storage and labeling 
of the spill containment and cleanup materials.  

A corrective action letter documenting these issues was transmitted to the facility.  Information 
regarding technical assistance concerning the spill plan was also supplied to the marina. 

2.3 GAS WORKS PARK 

Facility Description  

Gas Works Park (the Park) is a 19.1 acre park situated on the northern shore of Lake Union, a 
heavily developed urban lake located north of downtown Seattle, Washington.  The Park is 
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located at 1901 North Northlake Way with approximately 1,900 feet of shoreline.  The Park’s 
facilities include: grassy areas, paved trails, a concession stand, a covered play barn, a parking 
lot, and restrooms.  Cracking towers and other features from the former Gas Works facility still 
remain on-site.  The Park is owned by the City and is operated and maintained by the City of 
Seattle Parks Department.  An aerial photo of the Park is included in Appendix B of the JSCE. 

Historical operations at the site resulted in environmental contamination and the site is listed on 
Ecology’s Hazardous Sites and Confirmed and Suspected Contaminated Sites lists with a 
ranking of 1.  As described in Section 2.0 of the JSCE, the Gas Works Uplands have been 
investigated and remediation has been implemented, as documented in a formal MTCA CD 
between Ecology, PSE, and the City.   

Potential Discharges to North Lake Union 

Land use at the Park is limited to typical uses of a park and based on this and the absence of 
industrial process water, wash water, or other sources of runoff, stormwater is the only 
contributor to North Lake Union.  The majority of the park is covered in grass and allows a 
portion of stormwater to infiltrate and discharge to the lake via groundwater.  In addition to the 
stormwater conveyance system described below, stormwater at Gas Works Park is transported 
to North Lake Union via overland sheet flow directly to the lake and is addressed separately in 
the respective RI/FS documents prepared for each study area 

Stormwater is also discharged to the lake by multiple smaller stormwater conveyance systems 
that convey runoff from sub-basins on the eastern side of the Park including the play barn and 
the parking lot and discharge them to Waterway #19.  A smaller stormwater system conveys 
runoff collected from the summit of Kite Hill to North Lake Union.  Another outfall on the south 
side of the Park conveys stormwater conveyed by overland flow and infiltration to North Lake 
Union.  These outfalls are shown on Figure 4.1 and Figure 4.2 in the JSCE.  A detailed 
discussion of the stormwater conveyance system at the Park is included in Section 4.1 of the 
JSCE. 

National Pollutant Discharge Elimination System Status 

The Park does not have a NPDES permit.  

Additional Inspections 

No additional inspections were conducted concurrently with the BIP inspection. 

Identified Corrective Actions 

The only required corrective action identified by the BIP was the cleaning of catch basins 
identified on the BIP provided map.  A corrective action letter documenting these issues was 
transmitted to the facility.   

A re-inspection of the site verified that the Parks Department had complied with the letter of 
corrective action and the site is now determined to be in compliance with the stormwater 
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pollutant source control requirements as required under City code.  A letter identifying the Park’s 
compliance with the Stormwater Code was transmitted to the Park’s representatives. 

2.4 SEATTLE POLICE DEPARTMENT HARBOR PATROL 

Facility Description  

The Seattle Police Department Harbor Patrol facility (Harbor Patrol) is located at 1717 North 
Northlake Place, directly west of Gas Works Park.  The facility is approximately 1.5 acres and 
has 275 feet of shoreline on North Lake Union.  The site consists of a central administrative 
building, a maintenance shop, two storage sheds, a fueling station, a small bunker, and several 
docks.  The primary uses of the facility include: boat mooring, boat cleaning and fueling, boat 
maintenance, and coordination of Seattle Police Department Harbor Patrol.  There are two 
covered floating haul out sheds that are used to remove and store boats.   

In addition, approximately 125 feet of shoreline west of the Harbor Patrol Facility, at Waterway 
#20, is owned by the Department of Natural Resources, and used by Harbor Patrol.  This 
property contains a small portable building used by Harbor Patrol, and a boat launch located 
along the eastern side of property.  The DNR shoreline is currently used by the Harbor Patrol for 
storage of floating debris and rubble removed from Lake Union.  A log-boom containment area 
has been constructed around the shoreline to temporarily store this recovered material.   

The shop contains solvents, greases, oils, paints, and fuels that are typical of a repair facility.  
The trailer in the northern portion of the facility is also used to store hazardous chemicals.  In 
general, storage and disposal of these materials is in good order at the facility.  Secondary 
containment is used throughout the site, and used oil is disposed of regularly by an off-site 
disposal company.  There are two above ground storage tanks on-site, a 1,000 gallon gasoline 
tank, and a 2,000 gallon diesel tank. Overwater fueling of vessels and on-site fueling of vehicles 
are conducted at the facility.  Spill procedures and kits are in place throughout the site and the 
site employees are trained in the proper procedures in the event of a spill. 

Vessel washing occasionally takes place at the facility, both on land and in water for the larger 
vessels.  Prior to the business inspection, vehicle washing was also occasionally taking place, 
but this practice has now been discontinued. 

Harbor Patrol collects and discharges the majority of stormwater from it’s facility via a private 
stormwater collection system.  Runoff is conveyed from three catch basins on-site with PVC 
elbow outlet traps through an on-site coalescing plate oil/water separator, where it is passively 
treated before discharge through a private outfall to North Lake Union. 

The outfall for Waterway #20 is located near the shoreline of this facility. This outfall is 
discussed in Section 4.2.2 of the JSCE and is not addressed in this Section. 

Potential Discharges to North Lake Union 

Fueling of vessels above water contains an inherent risk of causing a spill.  This is a potential 
source of contamination to the water and sediment quality of the Lake.  The effects of a spill can 
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be minimized by proper equipment on-site and education of employees, both of which are in 
place at Harbor Patrol.  

Wash water from vessel and vehicle washing at the site discharges to the lake.  This is possible 
by both sheet flow of washwater off vehicles and direct runoff into the lake from the in-water 
washing of vessels. 

Additional discharges to North Lake Union could occur from abandoned vessels and objects 
that are taken to the Harbor Patrol facility.  Vessels brought to the facility that are sea-worthy 
are stored at the dock, before being scrapped or disposed of in other ways.  Potential 
discharges from these vessels may occur, as the structural and mechanical integrity of the 
vessels is typically unknown.  Proper equipment including: booms, used fuel and oil containers, 
and secondary storage equipment is kept on-site and should minimize potential negative effects 
of these occurrences. 

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 

Identified Corrective Actions 

Harbor Patrol is generally in compliance with City stormwater source pollution control 
requirements.  Stormwater features were inspected during the BIP and were determined to be in 
compliance.   

The BIP determined that the only corrective action required for this facility is to eliminate the 
discharge of washwater or process water to the storm drains and/or lake, including soapy 
washwater from vessels or vehicles washed on site.  Vehicle washing has already been 
discontinued, per communication with the facility.  The BIP identified several alternatives to in-
water vessel washing, including removal of vessels to an off-site washing facility, and washing 
the vessels on site in a location where washwater can be discharged directly to the sanitary 
sewer.   

A letter of the required corrective action was sent to Harbor Patrol representatives. 

2.5 METRO LAKE UNION SOUTH YARD  

The Metro Lake Union Facility, also known as King County Department of Transportation (DOT) 
Metro Transit Lake Union (Ecology ID #2217), and formerly known as the Chevron Bulk Fueling 
Terminal #100-1327 is listed on Ecology’s Hazardous Sites and Confirmed and Suspected 
Contaminated Sites lists with a rank of 1.  The facility is divided into the North and South Yards, 
which are separated by public roadways and by the former Northern Pacific Railroad right-of-
way.  The North Yard, 1602 North Northlake Way, consisted of the tank farm containment area.  
Buried fuel distribution pipes once connected the North Yard tanks to the South Yard.  At the 
South Yard, 1445 North Northlake Way, the fuel distribution pipes were suspended beneath 
overwater dock structures and used for ship refueling.  
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Historical practices at the Metro Lake Union Facility have resulted in environmental 
contamination.  King County Metro implemented independent remedial actions in the North and 
South Yards between 1988 and 1997.  A MTCA CD (King County Superior Court No. 99-2-
08651-1SEA) was executed in 1999.  The Cleanup Action Plan called for two phases of cleanup 
activities. Removal of metals-contaminated soils from the North Yard and associated above-
ground storage tank demolition was reported completed in December 1999.  The second phase 
of cleanup activities focused on petroleum-contaminated soil and groundwater at the South 
Yard. Between 1999 and 2003, various remedial technologies (e.g., hydrogen peroxide 
injection, extraction, biosparging) were implemented to address petroleum contamination in soil 
and groundwater present in the South Yard.  As of June 2004, pockets of contamination remain 
on the North Yard and in the public right-of-way to the northeast of the South Yard (Ecology 
2004).  Quarterly groundwater monitoring has been ongoing since approval of the Cleanup 
Action Plan in 1998.   

In the same manner as for the Gas Works Uplands, the Metro Lake Union Facility site’s MTCA 
CD does not address potential sediment contamination from the facility.  The Metro Lake Union 
Facility CD provides that investigation and cleanup of any hazardous substances in the 
sediments in North Lake Union are not addressed in this CD and expressly states that, “any 
future action concerning or related in any way to the sediments in Lake Union shall be 
addressed in a document other than this Decree…” 

King County has developed a Master Plan for its North Lake Union area properties including the 
Metro Lake Union Facility (King County Metro 2004).  The Master Plan’s recommendations for 
the South Yard include completion of a Metro Transit Waterborne Transportation study, followed 
by a feasibility study of potential future uses of the parcel.  Additionally, Maritime Heritage Task 
Force identified it as a possible location for a working wooden boatyard. 

This section of the JSCE will evaluate only the portion of the Metro Lake Union Facility that is 
located on the shoreline, the South Yard. The South Yard's current 1.29 acre site consists of a 
gravel lot and a warehouse building and two overwater dock structures. The warehouse was 
constructed in the 1930s.  The condition of the docks is reported to be fair to poor (King County 
2004). The South Yard is used for equipment storage and is leased to the Northwest Schooner 
Society, a nonprofit entity, for moorage and repair work on historic boats. 

2.5.1 Northwest Schooner Society 

Facility Description  

The Northwest Schooner Society (NWSS) is the current tenant of the Metro Lake Union South 
Yard located at 1445 North Northlake Way, just to the east of Northlake Shipyard and west of 
Waterway #20 and Harbor Patrol.  According to their website, the NWSS is a non-profit 
organization dedicated to the restoration and preservation of the nation’s historic treasures.  The 
facility is approximately 1.29 acres, with covered storage including: a warehouse and a 
temporary tent structure at the northeast corner of the property that houses NWSS’s activities.  
There are also two docks at the facility with approximately 200 feet of moorage space.  The 
remainder of the facility is unpaved and is primarily covered with gravel, except for some 
vegetated areas.  
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NWSS uses the facility for equipment storage and for moorage and repair work on historic 
vessels.  Repair work is conducted on the boats while they are in water and in the covered 
areas on land.  In the process of the repair and maintenance, NWSS uses a variety of liquids 
including: paints, solvents, fuels, oils, and marine related chemicals.  These liquids are stored 
around the site, including in a container on the wooden dock.  The uncovered gravel area next 
to the warehouse is used for storage of vessel parts (including engines), paints, and drums. 

As noted above, the future use of the property is uncertain and it is subject to King County 
master planning. The Maritime Heritage Task Force identified it as a possible location for a 
working wooden boatyard. 

Potential Discharges to North Lake Union 

Sheet flow of stormwater runoff is the primary contributor to North Lake Union from the NWSS 
facility.  There are not any catch basins on-site and the shoreline portion of the facility slopes 
down towards the lake. Potential risk of contamination by stormwater runoff could occur if good 
housekeeping practices and proper best management practices (BMPs) are not implemented 
and maintained at the site.  Also, the possibility of a spill or leak from the products that are used 
at the site poses a potential concern for North Lake Union water and sediment quality.   

The facility does not have a spill prevention plan in effect, nor does it have the measures to 
contain a spill if one were to occur.  With the lack of a spill plan or a spill cleanup kit, the 
potential impact of a spill or leak that could occur is a significant threat. 

National Pollutant Discharge Elimination System Status 

The King County DOT Metro Transit Lake Union, specifically the South Yard, operates under 
NPDES Permit No. SO3005611A.  The Metro Lake Union Facility’s permit is a general industrial 
stormwater permit, which requires quarterly sampling for turbidity, pH, total zinc, and oil and 
grease.   

Additional Inspections 

An Ecology NPDES inspection was conducted in conjunction with the SPU BIP inspection.  
Ecology documented the presence of chemicals being stored on the pier without proper 
containment and inadequate spill kits.  Ecology also documented extensive repair work being 
conducted on a boat moored at the pier in excess of allowable maintenance.  A NWSS 
representative was notified that this work must be moved to an appropriate permitted upland 
facility in order to continue any extensive repairs.  The Ecology report constitutes a warning that 
violations have been observed and must be corrected. 

A follow up visit conducted by Ecology still identified improper chemical and paint storage on the 
dock and in the upland gravel yard.  The inspection also noted that spill kits were still not at the 
site. These items must be immediately addressed and technical and financial assistance 
information was provided to NWSS.  
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Identified Corrective Actions 

Required corrective actions were identified during the initial inspection including: the completion 
and posting of a written spill plan, obtaining spill containment and clean-up materials, educating 
employees about the spill plan and spill kit, and proper storage and labeling of the spill 
materials. The BIP also required the proper storage methods and storage locations for fuels and 
other hazardous materials, proper storage of engines, and parts that may contain oil.  SPU also 
required the proper maintenance of boats and equipment and identified the possibility of the 
obtainment of a boatyard permit with Ecology. 

A corrective action letter documenting these issues was transmitted to the facility.  Information 
regarding technical assistance concerning the spill plan was also supplied to the marina. 

NWSS has complied with the corrective actions required in the letter and is now considered to 
be in compliance with the stormwater pollutant source control requirements, as required under 
City code.  NWSS is in the process of obtaining a boatyard permit with Ecology.  This 
compliance status was based on the findings of two re-inspections conducted by the BIP.  A 
letter identifying NWSS’s compliance with the Stormwater code was transmitted to the facility. 

2.6 NORTHLAKE SHIPYARD 

The Northlake Shipyards site is a 30,000 square foot facility with 800 feet of waterfront located 
in North Lake Union directly to the east of Waterway #21 and the CSO #146 outfall.  The 
Northlake Shipyards website states that the shipyard is a facility in which ship owners may lease 
space (including drydocks) to perform their own work, or have jobs performed by the yard.  In 
addition to the shipyard operations, numerous tenants lease space and operate on the facility.  
The shipyard and tenants occupy the street addresses of 1441 and 1443 North Northlake Way.   

In order to properly identify the responsible tenant and their potential contribution to North Lake 
Union water quality, each facility was independently inspected by the BIP. Each business is 
described in their own sections below.   

2.6.1 Northlake Shipyards, Inc. 

Facility Description  

Northlake Shipyard, Inc. (NLSY) is an operational shipyard and marine cargo operation located 
at 1441 North Northlake Way directly to the east of Waterway #21.  Shipbuilding and ship repair 
have been conducted at this site since approximately 1946.  NLSY is a property management 
company that operates the facility as a self-service ship repair facility for vessel owners and 
contractors and as an overflow yard for other shipyards in the area (Northlake Shipyard Inc. 
1996). The facility consists of offices and storage areas located along the shoreline, and 
overwater structures (a wharf, piers and two dry docks) that host the facilities’ operational areas 
(Ecology 2000).   

According to their website, categories of work conducted at NLSY include: hull and structural 
welding, propulsion systems, propellers, deck machinery, electrical and hydraulic system 
installation and repair, carpentry/joinery work, piping, an inside and outside machine shop, sand 
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blasting, and painting.  NLSY is also the operational base for the F/V Northwind, Inc., a fleet of 
fishing vessels owned by Peter and Richard Kelly, the owners of NLSY. Since 1993 these 
vessels have been leased for fishing and research. 

The NLSY facility has historically been a significant contributor of contamination in North Lake 
Union sediments; it is listed as “Northlake Shipyard Inc.” (Ecology ID #23849623) on Ecology’s 
Hazardous Sites and Confirmed and Suspected Contaminated Sites lists with a rank of 4.  In the 
1980s, UNIMAR associates, the former owners, were charged with civil violations of the Clean 
Water Act.  The U.S. Environmental Protection Agency (USEPA) began studying the sediments 
at the site in 1987.  In 1988, a federal CD resolved the civil action by requiring UNIMAR, and all 
successors who acquired the property, to clean up discharged contaminants.  Costs to comply 
with the federal CD were estimated at five million.  A 1991 study conducted by GeoEngineers, 
for UNIMAR, estimates that 6,500 cubic yards of sandblasting material is present in sediments 
at the facility (GeoEngineers 1991).   

NLSY purchased the site in 1994 under a MTCA Prospective Purchaser CD (King County 
Superior Court No. 94-2-20115-8SEA).  The Prospective Purchaser CD limits NLSY 's liability 
for cleanup costs for historical operations to an initial $400,000 payment into a cleanup fund, 
and additional payments for 15 years of 15 percent of Northlake Shipyard's profit, up to a 
maximum of $1.1 million.  Following the execution of the Prospective Purchaser CD, the 1988 
federal CD was subsequently terminated (ABA 2003).  The Prospective Purchaser CD states 
that discharges from historical operations at the property have included polychlorinated 
biphenyls (PCBs), polycyclic aromatic hydrocarbon (PAHs), oils, metals, chlorinated and non-
chlorinated solvents, pesticides, organo-tin and copper paints (WA No. 94-2-20115-8).  
Ecology’s Confirmed and Suspected Contaminated Sites list shows that priority metals have 
been confirmed in sediments and surface water of North Lake Union, and that groundwater 
contamination (metals, petroleum, and PAHs) and sediment PAH contamination is suspected.  
Ecology's priority metals are: antimony, arsenic, beryllium, cadmium, chromium, copper, 
ferrocyanide, lead, mercury, nickel, selenium, silver, thallium, and zinc.   

Potential Discharges to North Lake Union 

NLSY has a separated stormwater system; however, upon inspection of the facility, only two 
catch basins were identified on-site and it was not clear where the outfalls of the catch basins 
were.  There is also a pipe that appeared to directly discharge to North Lake Union, but its 
source was unknown, as a result of the BIP, this pipe has been plugged.   

Potential risk of contamination by stormwater runoff is compounded by the use of hazardous 
liquids on the facility and the general poor housekeeping.  As an operational shipyard, NLSY 
uses paints, solvents, greases, oils, fuels, and other shipyard associated products.  In general, 
(inside and outside) these items were poorly labeled and improperly stored, and there was 
evidence of spills and leaks in numerous areas at the facility.  The BIP inspector was unable to 
identify the quantity of materials that were stored on-site due to the lack of labels, improper 
storage, and the abundance of materials on-site. Mobile vehicle fueling is also performed on 
site.  NLSY has the potential to contribute contamination to North Lake Union if a spill or leak 
occurs from these products or if stormwater or washwater comes in contact with this material 
and is discharged to North Lake Union.  Vessel parts and various pieces of machinery were 
located on-site and stored outside. 
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Discharges that could impact North Lake Union water and sediment quality could also occur via 
the submersion of the dry dock, if BMPs and good housekeeping practices are not enforced.  
Dry docks are obviously lowered and flooded with North Lake Union water for ship launching 
and docking operations, and any residual material left on the docks will be subject to 
resuspension and discharge to North Lake Union. Sandblast grit, particularly spent sandblast 
grit, contains very elevated metals concentrations.  Residual grit left on the dry dock after 
cleaning poses a recontamination risk, as it incrementally accumulates in adjacent sediments 
over time. The dry docks have sumps and pumps that discharge water to a 4,000 gallon holding 
tank on-site, which is pumped out, as necessary, for off-site disposal, typically once per month.  
The dry docks are cleaned of grit with manual sweeping or with washing (if hydroblasting was 
used).  It is unclear, without a review of shipyard BMPs, whether the holding tank is used for all 
dry dock operations or if spent grit is collected manually (which is highly likely).  Furthermore, 
even if grit is cleaned from available surfaces, it is difficult to clean grit from keel blocks used to 
support vessels in dry dock, providing another source of residual grit discharge during dry dock 
submersion.  Finally, discharge of paint or sandblast grit to North Lake Union could also occur if 
the dry docks are not properly tarped and secured during painting and sandblasting operations. 

NLSY does have an industrial waste permit, which allows them to discharge washwater of 
vessels to the sanitary sewer system.  However, it was reported to King County that they are 
requesting the elimination of this permit as they currently discharge the washwater to the 
holding tanks described above. 

NLSY does have a spill plan, although it is insufficient, not appropriately posted, and the 
employees are not properly educated of the procedures.  The facility does have a few absorbent 
booms on-site, but the quantity is insufficient for this type of operation.  Currently, if a spill 
occurs, it is unlikely that NLSY would be able contain the material and control the impact to 
North Lake Union’s water and sediment quality.  

National Pollutant Discharge Elimination System Status 

NLSY operates under an individual NPDES Shipyard Permit No. WA0030864C.  Importantly, 
NLSY’s NPDES permit expired in June 2002.  NLSY submitted a permit renewal in November 
2001; Ecology has not issued a new permit yet, so the existing permit has been administratively 
extended through June 30, 2007.  The facility has historically monitored surface water 
discharges for turbidity, total suspended solids, oil and grease, zinc, lead, copper, and mercury.  
Its 2000-2002 permit, which has been administratively extended, requires quarterly dry dock 
submersion monitoring for oil and grease only.  Stormwater and other process water discharges 
are prohibited.  Multiple Notice of Violations and warning letters have been filed against NLSY, 
regarding the discharge of sandblast grit to the Lake and paint resin draining to the Lake.  

More recently, in September 2006, an oil spill in the area of NLSY was investigated by Ecology 
and the U.S. Coast Guard. 

Additional Inspections 

An Ecology Water Compliance inspection was conducted in conjunction with the BIP inspection. 
Two complaints have been filed against NLSY in 2006, one in May, which accused the shipyard 
of inadequate tarping during sandblasting and one in August, which complained that tarping was 
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not applied during a spray paint job. No further action was taken with respect to these 
complaints. The Ecology inspection noted debris around the site, including paint cans, 
sandblasting grit, old tires, etc.  They also noticed wooden and metal parts, old oil booms, and 
equipment scraps in the water and requested NLSY to remove it.  Ecology also noted improper 
labeling and storage of solvents and paints, and general poor housekeeping on-site.  Ecology 
documented all the conditions and provided recommendations for NLSY to come into 
compliance.  Ecology will conduct a follow up inspection to identify whether NLSY has complied 
with Ecology’s recommendations.   

Identified Corrective Actions 

Numerous corrective actions were identified as necessary in order to reduce the amount of 
pollutants discharged to North Lake Union.  The corrective actions for NLSY fall under three 
major categories: spill preparedness, housekeeping, and product/waste storage. Within the spill 
preparedness category, primary items SPU identified included updating the spill plan and 
posting at appropriate locations, obtaining the appropriate type and quantity of spill containment 
materials, and education of employees regarding the spill plan and spill kits. 

Product and waste storage corrective actions were identified including: implementing proper 
location areas, containment, labeling and storage, and educating employees and facility users 
about the materials being stored.  Housekeeping at the facility was determined to be generally 
poor and SPU identified corrective actions to be implemented, such as proper maintenance of 
boats and equipment, cleaning the crane tracks, removing debris from the water, sweeping of 
the piers and loading areas with collection of the sweepings, cleanup of leaks and spills as they 
occur, and disposing of excess and old equipment properly. 

Additionally, SPU specified that NLSY shall keep the plates used to seal the dry dock off for the 
sump/pump system in place to contain spills, cap the unknown pipe that discharges from the I90 
Pier and identify where the on-site catch basins drain to.  A corrective action letter documenting 
these issues was transmitted to the facility. Information regarding technical and financial 
assistance was also supplied.  

NLSY has complied with the corrective actions required in the letter and identified the discharge 
of the catch basins and is now considered to be in compliance with the stormwater pollutant 
source control requirements, as required under City code.  This compliance status was based 
on the findings of a re-inspection conducted by the BIP.  A letter identifying NLSY’s compliance 
with the Stormwater Code was transmitted to the facility. 

2.6.2 Jeff’s Diesel Works 

Facility Description  

Jeff’s Diesel Works (Jeff’s) is a marine engine repair and sales facility specializing in Detroit 
Diesel 2 stroke engines; and according to their website, they also have the capability to service 
4 stroke and electronic marine diesel engines.  Jeff’s is a tenant of Northlake Shipyards and is 
located at 1441 North Northlake Way. Jeff’s business is primarily conducted indoors on concrete 
floors, except for the loading and unloading of materials and annual vehicle washing.  Jeff’s 
does not have a spill plan, but does have some spill containment materials on-site. 
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Jeff’s uses numerous solvents and fuels in their business, including the operation of two dip 
tanks and a parts washer.  Jeff’s uses corrosive liquids in its jet wash and conducts spray 
painting of engines. They also use approximately 30 gallons of antifreeze and 55 gallons of 
petroleum and oil products per month.  They dispose of the used liquids and sludges with an 
off-site disposal contractor in a method that is acceptable to SPU.  Industrial wastewater is not 
discharged to the sanitary sewer.  

They are also a medium quantity generator of hazardous waste due to the caustic contents of a 
dip tank that they have pumped out.  Additionally, they do have a small sandblasting unit inside 
the building that is seldom used. 

Potential Discharges to North Lake Union 

Stormwater is managed through the NLSY’s shared stormwater conveyance system.  Potential 
polluting activities engaged in at Jeff’s include: the washing of vehicles and buildings, the 
loading and unloading of liquid and solid materials, and vehicle and equipment maintenance 
and repair.  In addition, non-containerized materials that are stored inside may affect stormwater 
runoff due to rainwater that enters the facility from under the building and water from a leaking 
fire pump outside the building that can flood the floor and storage area.  Spills of hazardous 
liquids are another potential issue at the facility and can affect water quality.  Absorbent pads 
and granular sorbent are on-site and are located in areas with high risk of spills.   

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 

Additional Inspections 

Ecology conducted an inspection of the facility in conjunction with the SPU BIP inspection.  King 
County Hazardous Waste was also on-site during the inspection to provide technical assistance.  
Jeff’s Diesel reported as a medium quantity generator in 2005 and 2006 for disposal of the 
caustic liquid in a dip tank.  The Ecology inspection instructed Jeff’s to conduct metals sampling 
on the sandblast grit the next time it is to be disposed of.  The only compliance problems noted 
during the Ecology inspection were the improper labeling of used oil and spent antifreeze 
containers.  

Identified Corrective Actions 

Numerous required corrective actions were determined during the inspection including: 
completing and implementing a written spill plan, educating employees about the spill plan and 
spill kit, and posting signage near the spill materials.  The BIP also recommended adding a 
neutralizer to the spill kit since Jeff’s has a hot tank filled with corrosive material.  The BIP 
identified the prohibition of washing vehicles on the property if untreated water is discharged to 
the public drainage control system or to a water body.  In addition, the BIP requires that Jeff’s 
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containerize engine parts that may be exposed to rainwater, labeling all waste containers, and 
covering all outside materials that have the potential to leach or spill (or move them inside). 

A corrective action letter documenting these issues was transmitted to the facility. Information 
regarding technical and financial assistance was also supplied to Jeff’s. 

2.6.3 Isotron 

Facility Description  

Isotron is a tenant of Northlake Shipyards and is located at 1443 North Northlake Way on the 
eastern edge of the Northlake Shipyards property. Isotron’s website states that they are a 
research and development facility specializing in the development and commercialization of 
innovative coatings and decontamination technologies for high performance industrial coatings 
used in petroleum processing, petrochemical, civil infrastructure, homeland security, personal 
protective equipment and other extreme operational environments. 

Isotron is primarily an indoor facility, but does store flammable material in two outside cabinets.  
The cabinets are locked and contain sample materials, including: xylene and methyl ethyl 
ketone.  The research and development at Isotron uses numerous solvents, paints, hazardous 
liquids, and a 55-gallon waste drum.  Disposal of the used solvents and liquids is conducted by 
an off-site disposal contractor, primarily Safety Kleen, in a method that is acceptable to SPU.  
Isotron does not have a spill plan, but spill kits and absorbent booms are on-site and general 
housekeeping at the site is considered good.  Industrial wastewater is not discharged to the 
sewer. 

Potential Discharges to North Lake Union 

Isotron’s business is primarily conducted indoors and solvents and hazardous liquids are 
properly disposed of.  There are two floor drains at the facility that have both been plugged. 
Stormwater is managed through the NLSY’s shared stormwater conveyance system.   Potential 
discharges to North Lake Union from this facility are minimal. 

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 

Additional Inspections 

King County Hazardous Waste was on-site during the inspection to provide technical 
assistance. 

Identified Corrective Actions 

Several required corrective actions were identified during the inspection including: the 
development of a spill plan, the education of employees regarding the use of the spill plan and 
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spill kits, and the proper labeling of all waste containers.  A corrective action letter documenting 
these issues was transmitted to the facility. Isotron also was provided information regarding 
technical and financial assistance for developing the spill kit. 

Isotron has complied with the corrective actions required in the letter and is now considered to 
be in compliance with the stormwater pollutant source control requirements, as required under 
City code.  This compliance status was based on the findings of a re-inspection conducted by 
the BIP.  A letter identifying Isotron’s compliance with the Stormwater Code was transmitted to 
the facility. 

2.6.4 Ehler Marine and Industrial Service Co. 

Facility Description  

Ehler Marine and Industrial Service Co. (Ehler Marine) is a marine consulting business that also 
sells and applies marine paints and coatings.  Ehler Marine is a tenant of Northlake Shipyards 
and is located at 1443 North Northlake Way. Its facilities consist of indoor offices and a cargo 
container used for equipment storage.  Some larger equipment and materials awaiting disposal 
or recycling are stored outside under cover.   

Paint thinners used in the business activities are stored within a flammable material cabinet at 
the site and welding and cutting equipment is stored in the cargo container that is locked.  
According to the BIP report, most of the work (besides sales and consulting) is conducted 
off-site.  Housekeeping practices at the facility are generally considered good.  The facility does 
not have a spill plan, but does keep rags in case of a spill clean up on-site.   

Potential Discharges to North Lake Union 

Ehler Marine does not discharge any industrial wastewater to the sewer and work is primarily 
conducted inside.  Stormwater is managed through the NLSY’s shared stormwater conveyance 
system.  Potential discharges to North Lake Union could occur from stormwater run-on coming 
into contact with equipment on the ground outside and flowing into the stormwater conveyance 
system. 

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 

Additional Inspections 

No additional inspection was conducted in conjunction with the BIP inspections. 

Identified Corrective Actions 

The BIP identified several required corrective actions that were required at the site, including: 
the completion and implementation of a written spill plan, obtaining the necessary spill 
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containment and cleanup materials, and putting these in the appropriate location and educating 
the employees about the spill plan and spill kit.   

A corrective action letter documenting these issues was transmitted to the facility.  Information 
on technical and financial assistance was also included in the letter. 

2.6.4 Western Industrial 

BIP Inspection Report is not currently available for this facility.  Western Industrial was the 
owner and operator of the dust collection system used at NLSY.  The failure of a filter in this 
dust collection system in addition with improper tarping was claimed responsible by NLSY for 
the release of sandblast grit to the surface waters in November 1997.  This release led to a 
Notice of Violation, No. DE 98WQ-N107. 

2.6.7 All Ocean Service, LLC  

Facility Description  

All Ocean Services is a marine engineering and consulting company located at 1441 North 
Northlake Way and is a tenant of Northlake Shipyards.  Business activities are limited to office 
use only, with no outdoor activities.  Based on this absence of high risk pollution generating 
activities, a screening visit was conducted by the BIP.  No corrective action was required and 
overall compliance has been considered achieved by the BIP. 

2.7 LAKE UNION YACHT CENTER 

Facility Description  

LUYC is located at 1341 North Northlake Way, directly west of Northlake Shipyard, Waterway 
#21, and the CSO #146 outfall.  According to their website, the LUYC facility encompasses over 
50,000 square feet of shop and yard workspace, which includes over 500 feet of dock space 
and two floating boat sheds that can accommodate vessels up to 70 feet long. 

LUYC is a full service boat repair facility with the ability to take boats out of the water and store 
boats outside in its yard.  A portion of the facility is located on wooden piers directly above North 
Lake Union.  Additional facility uses include a flammable liquid storage shed located in the 
northern portion of the parking lot and outdoor oil storage.  Inside the facility there is a 
woodworking shop, offices, and chemical product storage.  Business activities at the facility use 
a variety of paints, solvents, and associated liquids and they store batteries, engines, and 
various boat parts.   

The facility does not have a spill plan or sufficient spill containment materials for the chemicals 
used on-site.  Stormwater is collected and conveyed to a treatment system and reused as 
washwater and is described further below. 
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Potential Discharges to North Lake Union  

Portions of the facility are located on a wooden pier and spills and leaks have the potential to 
directly enter North Lake Union if they are not properly contained.  In addition to the boat repair 
and maintenance operations, high risk pollution generating activities at the facility include truck 
loading of liquid and solid materials, outside storage of liquids and non-containerized materials, 
outside manufacturing activity, and parking or storage of vehicles and equipment.    

The facility uses a water treatment recycling system, a Delta Pollution Control System, to treat 
stormwater and possibly washwater runoff from the parking lot.  This system is located inside 
the main building and treats runoff collected from three catch basins conveyed to a sump 
located in the parking lot.  The runoff is treated and then recycled as pressure washing water.  
Additionally, there are two pipes—three and five inches in diameter—that discharge runoff to 
North Lake Union into Waterway #21. 

Additional discharges to North Lake Union may occur through runoff directly to the lake, water 
from pressure washing, particulate and liquid discharge from boat repair and maintenance, spills 
through gaps in the wooden decking, and accidental spills.  In-water washing of vessels may 
also occur at this facility.  This activity could lead to the direct runoff of washwater into the lake. 

National Pollutant Discharge Elimination System Status 

LUYC operates under an individual NPDES Permit No. WAG030050C.  Enforcement activity 
included four separate informal actions and warning letters to LUYC in 2004.  Since then, two 
compliance inspections have been conducted in 2005 and 2006. 

Additional Inspections 

An Ecology inspection was conducted in conjunction with the BIP. The Ecology inspection 
identified several issues including the required submittal of discharge monitoring reports even if 
there is no discharge, improper tarping during upland vessel repair, and improper storage of 
chemicals and batteries.  The Ecology inspection also noted inadequate BMPs during repair 
work and the requirement to develop and implement a spill plan immediately.  The inspection 
identified that permit violations had been observed and must be corrected and notified LUYC of 
potential formal enforcement actions including monetary fines. 

Identified Corrective Actions 

Numerous required corrective actions were identified during the inspection, including the writing 
and implementation of a spill plan (with posting in appropriate locations).  The BIP also requires 
LUYC to obtain additional spill kits, properly mark them, and educate the employees about the 
spill plan and the kits.  The BIP also requires proper storage of materials including: fuels, 
hazardous materials, batteries and engines, usage of a tarp and wrap to prevent the discharge 
of chemicals and particulates to North Lake Union, and the need to properly characterize catch 
basin sediment.   

Information on technical and financial assistance was also included in the letter.  Information 
regarding technical and financial assistance was also supplied.  
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LUYC has complied with the corrective actions required in the letter and is now considered to be 
in compliance with the stormwater pollutant source control requirements, as required under City 
code.  This compliance status was based on the findings of a re-inspection conducted by the 
BIP.  A letter identifying LUYC’s compliance with the Stormwater Code was transmitted to the 
facility. 

2.8 HONDA MARINE CENTER 

Facility Description  

Honda Marine Center (HMC) is located at 1341 North Northlake Way, just west of Northlake 
Shipyard, and Waterway #21.  The HMC is located in the same parcel as the LUYC.  HMC’s 
business is primarily composed of sales of marine parts, including engines and small vessels.  
In addition, they conduct repairs on marine engines and small marine parts.  HMC occupies two 
spaces on the parcel, the first is a portion of the top floor of the larger building on the parcel and 
contains the offices, sales area, and storage.  A second smaller building to the west houses 
parts and a repair shop.  The facility uses a variety of paints, solvents, and associated liquids in 
its operation. 

In the repair shop, oils and gases are drained from engines and stored in 5-gallon containers.  
This oil is then collected and brought to Ballard Oil for disposal.  Old gasoline is kept on-site in 
small quantities and King County Hazardous Waste visited the facility to address this issue.  
Engines, batteries, and a variety of parts are stored on the floor in the shop.  There is also an 
outside storage area where a water test tank is located, in addition to other empty containers 
and some scrap metal.  HMC has adequate spill containment materials on-site. 

Potential Discharges to North Lake Union 

Spills from the oil, gas, and other liquids used at the facility have the possibility of entering North 
Lake Union. The facility does have absorbent pads on-site to address this possibility, but the 
quantities are not sufficient for the chemicals stored on-site and could lead to aggravated 
impacts of a spill or leak.  In-water washing of vessels may also occur at this facility.  This 
activity could lead to the direct runoff of washwater into the lake 

There is not a stormwater conveyance system on-site and stormwater is directly discharged to 
North Lake Union via surface flow. 

National Pollutant Discharge Elimination System Status 

This facility does not have a NPDES permit. 

Additional Inspections 

No additional inspection was conducted in conjunction with the BIP inspections. 
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Identified Corrective Actions 

The BIP identified corrective actions that are required for the facility to be in compliance during 
the inspection. These included the proper labeling of all waste containers and improvement of 
housekeeping (e.g., disposal of old equipment and proper item storage).  Information on 
technical and financial assistance was also included in the letter. 
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Photo 1: Outfall A during a storm, November 2006. 
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Photo 2:  Discharge from Outfall B during a storm, November 2006.  
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Photo 3:  Outfall C during a storm, November 2006. 
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Photo 4:  Inlet on Top of Kite Hill Sculpture, November 2006 
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Photo 5:  Waterway #19 Inland Outfall during a Storm, November 2006 
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Photo 6:  Waterway #19 Outfall from Culvert near Shoreline 
during a Storm, November 2006 
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1.0 Introduction 

This Initial Screening Investigation report documents the results of the first phase of sediment 
source control investigation of storm drains located within and in the vicinity of Gas Works Park 
(Figure 1.1). Source control evaluation is part of the Remedial Investigation/Feasibility Study 
(RI/FS) process for the Gas Works Sediment Area (GWSA) required by the Agreed Order (No. 
DE 2008; Ecology 2005) for the site.  The City of Seattle (City) is the lead for this portion of 
source control evaluation activities for the GWSA and is coordinating closely with Puget Sound 
Energy (PSE) with oversight by the Washington State Department of Ecology (Ecology).   
Floyd|Snider is performing the work on behalf of the City. 

The completed source control investigation work presented in this document consists of an 
initial screening investigation of accumulated solids in storm drain structures, and a video 
inspection of the condition of readily accessible portions of the storm drain pipes.  The 
objectives of these investigative activities are to provide a screening-level understanding of the 
potential for the storm drains to be of concern regarding sediment recontamination and inform 
development of additional plans for further investigation of the storm drains, where necessary. 

The scope of work for this investigation was documented in a work plan, which was prepared by 
Floyd|Snider and submitted to Seattle Public Utilities (SPU) on September 12, 2008 (the Work 
Plan). The Work Plan was also submitted to PSE and Ecology was notified of the work prior to 
mobilization. The storm drain solids sampling was conducted on September 19, 2008 and the 
sampling effort and related chemical testing results are described in Section 2.0. The video 
inspection of the storm drains was conducted on October 1 and 2, 2008 and the associated 
results are described in Section 3.0.  Section 4.0 provides a discussion of the investigation 
results including identification of proposed next steps. 

1.1 BACKGROUND AND APPROACH 

The need for investigation of the storm drains is documented in the draft Joint Source Control 
Evaluation for the GWSA (JSCE; Floyd|Snider 2007). The JSCE investigated potential current 
and future sources of contamination, including storm drains, to the area of anticipated sediment 
remediation within the GWSA.  Based on the presence of subsurface soil and groundwater 
contamination, the existence of perforated pipes in some areas of the Park, the age and 
unknown condition of subsurface storm drain piping, and unknown stormwater quality, the JSCE 
recommended that the storm drains be further evaluated regarding their potential to provide a 
contaminant pathway to sediments. 

The JSCE recommended several possible approaches to further evaluate the potential for 
sediment recontamination from the storm drains including: 

 Evaluation of the total polycyclic aromatic hydrocarbon (TPAH) concentrations in 
stormwater exiting the outfalls 

 Evaluation of the TPAH concentrations of accumulated solids in the storm drains or 
exiting the outfall 

 Evaluation (via video surveys or other methods) of the storm drain system integrity 
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 Evaluation of the TPAH concentrations of surface sediment samples immediately 
adjacent to the point of outfall discharges. 

The overall source control work at the GWSA related to the storm drains will be accomplished in 
two phases.  The approaches identified in the second and third bullets above were selected for 
implementation for the initial phase (Phase 1) source control activities followed by Phase 2 
activities:   

Phase 1—Initial Screening Investigation 

 Collect initial field data to characterize available solids in the storm drains and better 
understand the condition of the existing piping. 

Phase 2 

 Where necessary, develop plans for additional investigation and source evaluation 
based on the results of Phase 1.  Such plans may consist of brief memoranda 
identifying additional steps or more detailed sampling and analysis and quality 
assurance plans depending on the nature and schedule of the additional activities. 

 Obtain Ecology approval of the additional plans and implement the additional 
activities. 

 Evaluate the results to identify sediment recontamination potential. 

This report describes the results of Phase 1—the Initial Screening Investigation. 

1.2 REPORT ORGANIZATION 

This Initial Investigation Screening Report is organized as follows: 

 Section 1.0 provides information on the background of the site, the scope of work for 
the investigation, and the rationale for the investigation related to the JSCE. 

 Section 2.0 provides the results of the catch basin solids sampling. 

 Section 3.0 summarizes the results of the video inspection and describes the 
findings related to the City’s available GIS information. 

 Section 4.0 presents the next steps. 

 Section 5.0 provides references. 
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2.0 Storm Drain Solids Sampling 

In order to evaluate accumulated solids quality in the storm drains discharging to the Gas Works 
Sediment Area, samples were collected from selected structures and analyzed. The solids 
sampling was conducted using SPU’s Standard Operating Procedure (SOP): WQ&S S3300—
Storm Drain Sediment Sampling: Catch basin and In-line Grab Sample Collection. 

Samples were collected by Floyd|Snider on September 19, 2008 with assistance from SPU 
staff.  Samples were analyzed by Analytical Resources, Inc. (ARI) for semivolatile organic 
compounds (SVOCs), Sediment Management Standards (SMS) metals, PCB Aroclors, total 
organic carbon (TOC), and grain size. Samples were collected from the sample locations shown 
on Figures 2.1 and 2.2. Two locations, SL 1 and SL 6, did not contain enough solids to collect 
samples. Sample location SL 5 could not be located and therefore no sample was collected. It is 
important to note that the storm drain configurations shown on figures in this report have been 
adjusted to reflect conditions observed during the video inspection. The storm drain locations 
adjusted include those around sample locations SL 1, SL 2, SL 4, and SL 13. Additionally, 
structures were added to reflect field conditions at SL 10 and SL 11.  Thus, Figures 2.1 and 2.2 
show field-adjusted storm drain lines. 

The accumulated solids present in the catch basins were sampled at several locations within 
each structure to provide a representative composite of the material present.  All structures 
contained enough solids to collect the required sample volume. However, it is important to note 
that sample locations SL 7 and SL 8, the two catch basins in the northeast corner of the Park, 
did not contain any measurable solids based on probing with a rod. Nevertheless, by scraping 
the bottom of the structure, enough volume could be collected for analysis. 

The chemical testing results for the samples are shown in Table 2.1 and sample locations are 
shown on Figures 2.1 and 2.2. The data were compared to the site-specific sediment quality 
(SSQL) level of 170 mg/kg TPAH for GWSA sediments. Using this criterion, the only location of 
potential concern is SL 7 with a TPAH value of 458,600 µg/kg or 458.6 mg/kg.  All other 
samples had TPAH concentrations considerably less than 170 mg/kg and ranged from 1.0 
mg/kg TPAH at location SL 12 to 52.3 mg/ kg TPAH at location SL 10. 

2.1 DATA QUALITY REVIEW 

A Compliance Screening, Tier I data quality review was performed on the data resulting from 
laboratory analysis.  The analytical data was validated in accordance with the following: 

 USEPA CLP National Functional Guidelines for Inorganic Data Review (2004) 

 USEPA CLP National Functional Guidelines for Organic Data Review (1999) 

The undetected Aroclors in sample SL13-DUP received a UJ indicating an estimated non-
detect, as the surrogate recoveries for this sample were below the laboratory quality control 
limits.  

No other qualifiers were added to the analytical results based on the data quality review. The 
data are determined to be of acceptable quality for use, as qualified. 
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3.0 Storm Drain Video Inspection 

In order to more accurately evaluate the condition of the storm drains and identify areas of 
concern, a video inspection of selected lines was conducted on October 1 and 2, 2008 by Bravo 
Environmental. The inspection was conducted in accordance with the City’s video inspection 
protocol. The video was recorded and narrated by the operator with distance markings and 
visual observations.  These visual observations included blockages, laterals, cracks, and similar 
items. In addition to the video, a report was developed for each stretch of pipe inspected, which 
documented the observations including pictures of any items of interest.  Storm drains were not 
cleaned prior to inspection. The video inspection reports and video inspections are included in 
Appendixes A and B, respectively.  

As mentioned in Section 2.0 above, the figures included in this report were adjusted to show 
storm drain information as accurately as possible based on existing information and the 
information gathered during this inspection. Storm drains within the vicinity of the Park and 
Waterways #20 and #19 underwent video inspection. Storm drains that were inspected include 
those that are connected to Outfalls A through E within the Park and those associated with 
Waterways #20 and #19 Outfalls.  Storm drains are shown along with the associated structure 
ID on the attached Figures 3.1 and 3.2. Several storm drains were inaccessible and were not 
inspected.  These are called out on Figures 3.1 and 3.2.  Key points from each area are 
summarized below.  (Note that during the inspection, in accordance with video inspection 
protocol, the outfalls of storm drains were identified as pipe ends, or PE for short.) 

3.1 WATERWAY #20 STORM DRAIN 

Waterway #20 is located between Harbor Patrol and the South Yard of King County Metro, at 
the foot of Densmore Avenue North (see Figure 3.1).  The Waterway #20 storm drain was built 
prior to 1919 and currently discharges stormwater into Waterway #20 at the western end of the 
Harbor Patrol facility via an 8-inch stormwater outfall located near the shoreline.   

The drainage basin for this outfall contributes stormwater from approximately 7.0 acres, with 
inputs primarily from street right-of-ways, the Park, a condominium complex, and the majority of 
the Metro Lake Union North Yard.  The location and size of this basin was developed using 
available maps and field verification conducted by SPU. 

The Waterway #20 basin encompasses the majority of the North Yard of the King County Metro 
Lake Union Facility, but does not include the South Yard.  Available information indicates that 
no piped drainage system exists currently in the South Yard.  The remainder of the stormwater 
runoff from the North Yard discharges into Waterway #21 (west of Northlake Shipyard) along 
with stormwater collected in a series of catch basins and inlets within the public right-of-way.   

Most of the inspected pipe segments for Waterway #20 appeared to be in good condition. 
However, the pipes did contain numerous blockages, pipe changes, and structures that limited 
the video inspection of this area.  Figure 3.1 indicates, with yellow highlighting, areas that could 
not be inspected.  Additionally, there are numerous sections that do not correspond with existing 
figures. In an attempt to clarify the pipe routing of the area, the figures in this report reflect the 
site conditions as discovered during this inspection.   
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Because of these structural limitations, there were a number of pipe segments in which the 
condition of the storm drain from SL 1 to the Waterway #20 outfall could not be inspected.   
Piping in the SL 1 to SL 4 segment (see Figure 3.1) included a connection that had a large 
offset and camera access was blocked.  Additionally, the segment from SL 4 to the outfall could 
not be inspected due to a metal plate obscuring the majority of the outlet pipe in SL 4. 

3.2 GAS WORKS PARK STORM DRAINS 

There are seven active park storm drains that convey stormwater from small sub-basins within 
the park (including the parking lot) for discharge directly to the lake via piped outfall (see Figure 
3.2).  Six of the storm drains were inspected; areas inspected are indicated on Figure 3.2. 
These are described below followed by key observations about pipe conditions: 

 The storm drain that discharges via Outfall A collects drainage from an 
approximately 5-acre area that includes the Park parking lot, a lawn area to the west 
of the restrooms, and the lawn and vegetated area located north of the play barn.  
The drainage basin contains approximately 14 catch basins, and contains a section 
of perforated piping, as shown in Figure 2.2. Outfall A is the northernmost park outfall 
that discharges into Waterway #19, and is 10 inches in diameter.   

 The storm drain system that discharges via Outfall B drains a portion of the paved 
area west of the restrooms, the picnic area north of the play barn, and may also drain 
a portion of the main paved path that links the parking lot and the play barn/paved 
picnic area.  As shown in Figure 2.2, it contains a section of perforated piping.  
Outfall B is located approximately 250-feet from the head of Waterway #19.  
According to available drawings, the diameter of Outfall B is 6 inches.  

 The Outfall C system contains one catch basin which drains a portion of the paved 
pathway that is located west of the sand play area and adjacent unpaved areas.  
Outfall C also discharges stormwater that is collected through a network of 
perforated pipes located under the sand play area.  Outfall C is located 
approximately 450-feet from the head of Waterway #19 and drawings indicate it 
discharges at the shoreline.  The outfall is 10 inches in diameter. 

 The Outfall D system is relatively small and appears to drain a portion of the paved 
pathway that is located west of the sand play area, adjacent unpaved areas, and a 
portion of the lawn to the south of the sand play area.  Outfall D is located 
approximately 50-feet south of Outfall C and 500-feet from the head of Waterway 
#19.  

 The Outfall E system is composed of a series of catch basins and a floor drain that 
collects runoff from the roofs and impervious areas of the play barn and picnic 
shelter; however, its full extent is unknown.  Outfall E is located approximately 75-
feet south of Outfall B and 325-feet from the head of Waterway #19.  Drawings 
indicate that it discharges at the shoreline via a 6 inch-diameter outfall.   

 Outfall F is located at the west end of the prow along the southern portion of the 
Park.  It discharges runoff from a system that consists of a solid pipe which conveys 
runoff collected in an upgradient perforated pipe.  The perforated pipe is 6 inches in 
diameter and is located in a low elevation area just north of a paved path and is 



  Gas Works Sediment Area
 

F:\projects\COS-GWSA\T6020 Stormdrain 
investigations\Phase 1 - Stormwater Source Control 
Investigation\Report\Ecology Final\GWSA SC Inv report 
final text 040209.doc 
April 2009  ECOLOGY FINAL 

 Initial Source Control Screening 
Investigation of Storm Drains

Page 3-3 
 

approximately 40-feet long.  Stormwater runoff from a northern area of the Park that 
is between the main east-west path and the parking lot is conveyed to this area 
through an inlet and short pipe that conveys the runoff to the south underneath the 
paved path.  This runoff then travels overland to the low area where the perforated 
pipe is located.  Additional runoff from the eastern side of Kite Hill and the grassy 
area west of the cracking towers is also collected by the perforated pipe.     

The storm drains connected to Outfalls A through E were video inspected within the Park. The 
video inspection did not include the storm drains within the parking lot or the Outfall F storm 
drain.  Overall, the majority of the storm drains within the Park appeared to be in good shape 
without any significant cracks or staining with exceptions noted below.  

The perforated pipe systems contributing to discharge at Outfalls A and B (PE A and PE B) 
could not be completely inspected due to blockages within the pipe or crushed pipe.  The 
sections of pipe that could not be inspected are indicated on Figure 3.2.  Also of note is the 
storm drain that discharges into Outfall E (PE E), which contained more laterals than 
anticipated. While the video inspection revealed multiple laterals, their origination points are 
unknown. 

Additional details of the inspection results are in Appendix C. 

3.3 WATERWAY #19 

Within the Waterway #19 area, there is a 6-inch PVC pipe that discharges two-thirds up the 
slope (approximately 80-feet) from the shoreline (see “PE WW19” on Figure 3.2). The discharge 
from this pipe flows down a small partially armored channel into a depression near the 
shoreline, where it enters another 6-inch PVC culvert that discharges on the other side of a foot 
path near the shore and flows into Waterway #19.   

The basin associated with this outfall is estimated to be 1.2 acres and is composed of a portion 
of Meridian Avenue North and North Northlake Way, the Burke Gilman Trail, a patio, a 
landscaped area, and a portion of roof drainage from a building complex, which includes 
condominiums and commercial facilities.  The exact area of the roof that drains into this basin is 
unknown.  The basin for this outfall is based on field observations, City GIS information, and 
City of Seattle Business Inspection Reports (BIP), where appropriate.  

The storm drain that discharges into Waterway #19 was video inspected to identify the current 
conditions. However, due to a PVC elbow in manhole SL 13 and traffic conditions at a 
downstream manhole (called MH 13.1 for identification purposes) along the south side of North 
Northlake Way, only a limited portion of this system could be inspected.  The segment inspected 
appeared to be in good shape. 

Additional details of the inspection results are in Appendix C. 
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4.0 Next Steps 

4.1 NEXT STEPS 

The City anticipates working collaboratively with PSE and Ecology to develop plans for 
additional source control investigation, where necessary, based on the results contained in this 
report.   Such plans may consist of brief memoranda identifying additional steps or more 
detailed sampling and analysis and quality assurance plans depending on the nature and 
schedule of the additional activities.    

The City, in conjunction with PSE, intends to obtain Ecology approval of the additional plans 
prior to implementing additional investigations.  The schedule for development of these plans is 
Summer 2009, prior to the onset of the fall wet season.   

.
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Gas Works Sediment Area

Units Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual.
Conventionals (USEPA 160.3 Method)
Total Solids % 34 57.3 33.6 30 45.5 33.3 53.3 42.6 54 52 43.1
Total Organic Carbon1 % 13.3 10.8 18.1 15.6 7.05 8.77 6.17 4.14 7.13 6.8 8.49
Grain Size (Sedigraph X-ray Diffraction Analysis)
Gravel (>2000 μm) % 29.3 10.2 9.0 10.2 21.6 48.9 25.7 14.4 4.8 5.3 24.9
Very Coarse Sand (2000 - 1000 μm) % 12.4 11.9 7.1 11.9 3.0 11.2 15.4 2.4 10.3 9.5 11.2
Coarse Sand (1000 - 500 μm) % 10.2 14.4 5.6 14.4 2.2 10.5 16.4 1.5 23.6 22.8 16.0
Medium Sand (500 - 250 μm) % 10.3 19.9 6.5 19.9 2.6 11.5 18.0 1.8 30.8 32.6 24.8
Fine Sand (250 - 125 μm) % 10.9 16.6 4.2 16.6 1.9 8.3 9.3 4.1 19.1 19.9 13.7
Very Fine Sand (125 - 63 μm) % 7.3 11.5 3.6 11.6 0.8 4.5 4.5 3.7 7.4 5.9 4.2
Fines (<63 μm) % 19.6 15.5 64.0 15.4 67.9 5.1 10.7 72.1 4.0 4.0 5.2
Metals (USEPA 6010B Method)
Arsenic mg/kg 10 U 9 U 20 10 U 20 U 20 U 26 20 9 U 9 U 10 U
Cadmium mg/kg 1.2 1.4 1.6 3.1 7.6 1.6 1.8 1.4 1.6 1.8 0.7
Chromium mg/kg 28 56.9 51 78 105 33 60.4 35 47.5 57.2 27
Copper mg/kg 117 191 184 90.1 143 112 102 148 75.9 74.2 27
Lead mg/kg 56 137 187 103 181 156 243 51 174 54 7
Mercury2 mg/kg 0.1 U 0.11 0.3 0.6 1.4 0.2 0.43 0.15 0.06 U 0.08 U 0.08 U
Silver mg/kg 0.8 U 0.5 U 0.8 U 5.4 10 1 U 2.8 0.7 U 0.5 U 0.5 U 0.6 U
Zinc mg/kg 384 651 379 210 377 781 250 299 536 668 102
PCBs (USEPA 8082 Method)
Aroclor 1016 µg/kg 32 U 33 U 33 U 33 U 32 U 32 U 32 U 63 U 31 U 32 UJ 33 U
Aroclor 1221 µg/kg 32 U 33 U 33 U 33 U 32 U 32 U 32 U 63 U 31 U 32 UJ 33 U
Aroclor 1232 µg/kg 32 U 33 U 33 U 33 U 32 U 32 U 32 U 63 U 31 U 32 UJ 33 U
Aroclor 1242 µg/kg 32 U 33 U 33 U 33 U 32 U 32 U 32 U 63 U 31 U 32 UJ 33 U
Aroclor 1248 µg/kg 32 U 33 U 33 U 82 U 48 U 32 U 32 U 63 U 31 U 32 UJ 33 U
Aroclor 1254 µg/kg 32 U 39 51 200 160 49 250 93 31 U 32 UJ 33 U
Aroclor 1260 µg/kg 32 U 33 U 33 U 130 120 32 U 150 63 U 31 U 32 UJ 33 U
PCBs (Total) µg/kg 32 U 39 51 330 280 49 400 93 31 U 32 UJ 33 U
SVOCs (USEPA 8270D Method)
2,4,5-Trichlorophenol µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
2,4,6-Trichlorophenol µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
2,4-Dichlorophenol µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
2,4-Dimethylphenol µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
2,4-Dinitrophenol µg/kg 2800 U 2600 U 1900 U 2000 U 1800 U 2000 U 1800 U 2000 U 2000 U 1900 U 640 U
2-Chloronaphthalene µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
2-Chlorophenol µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
2-Methylphenol µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
2-Nitrophenol µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
4,6-Dinitro-o-cresol µg/kg 2800 U 2600 U 1900 U 2000 U 1800 U 2000 U 1800 U 2000 U 2000 U 1900 U 640 U
4-Chloro-3-methylphenol µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
4-Methylphenol µg/kg 280 U 260 U 380 200 U 180 U 200 U 180 U 200 U 200 U 190 U 86 U
4-Nitrophenol µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
Benzoic acid µg/kg 2800 U 2600 U 1900 U 2000 U 1800 U 2000 U 1800 U 2000 U 2000 U 1900 U 640 U
Benzyl alcohol µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 6400 950 U 320 U
bis(2-Chloroethoxy)methane µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
bis-Chloroisopropyl ether µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Carbazole µg/kg 280 U 260 U 190 U 680 180 U 200 U 270 200 U 200 U 190 U 64 U
Dibenzofuran µg/kg 280 U 260 U 210 320 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Hexachlorobutadiene µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Hexachlorocyclopentadiene µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
Isophorone µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
N-Nitroso-di-n-propylamine µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
N-Nitrosodiphenylamine µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Pentachlorophenol µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
Phenol µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
LPAHs
Naphthalene µg/kg 280 U 260 U 430 2400 360 300 1400 200 U 200 U 190 U 64 U
Acenaphthylene µg/kg 280 U 260 U 630 4900 960 410 1700 260 200 U 190 U 64 U
Acenaphthene µg/kg 280 U 260 U 190 U 1800 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Fluorene µg/kg 280 U 260 U 210 3000 180 U 200 U 480 200 U 200 U 190 U 64 U
Phenanthrene µg/kg 380 820 1700 33000 1300 1700 4800 690 220 190 U 76
Anthracene µg/kg 280 U 260 U 430 10000 480 220 840 200 U 200 U 190 U 64 U
1-Methylnaphthalene µg/kg 280 U 260 U 340 870 180 U 200 U 300 200 U 200 U 190 U 64 U
2-Methylnaphthalene µg/kg 280 U 260 U 420 1200 180 U 200 U 320 200 U 200 U 190 U 64 U

Waterway #19 Lake Union
Waterway #20 Outfall A Outfall B Outfall C Outfall D Waterway #19

Table 2.1
Gas Works Vicinity Catch Basin Solids Analytical Results

SL 11 SL 12SL 13 SL 13 DUPSL 7 SL 8 SL 9 SL 10
Outfall F

Analytes
SL 2 SL 3 SL 4Sampling Station
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Gas Works Sediment Area

Units Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual. Conc. Qual.

Waterway #19 Lake Union
Waterway #20 Outfall A Outfall B Outfall C Outfall D Waterway #19

Table 2.1
Gas Works Vicinity Catch Basin Solids Analytical Results

SL 11 SL 12SL 13 SL 13 DUPSL 7 SL 8 SL 9 SL 10
Outfall F

Analytes
SL 2 SL 3 SL 4Sampling Station

HPAHs
Fluoranthene µg/kg 780 1500 3000 93000 4200 2900 7200 1300 400 440 200
Pyrene µg/kg 620 1100 2800 140000 5700 3800 11000 1600 420 370 260
Benzo(a)anthracene µg/kg 280 U 470 1300 30000 2000 880 2800 410 200 U 190 U 84
Chrysene µg/kg 550 780 1700 37000 2800 1600 4100 640 320 320 96
Benzo(b)fluoranthene µg/kg 280 U 730 2000 27000 4600 1300 5800 590 370 420 110
Benzo(k)fluoranthene µg/kg 470 560 1200 22000 2800 1600 3900 910 320 290 91
Benzofluoranthenes (total) µg/kg 470 1290 3200 49000 7400 2900 9700 1500 690 710 201
Benzo(a)pyrene µg/kg 280 U 490 1600 38000 3700 1300 5000 710 200 U 230 87
Benzo(g,h,i)perylene µg/kg 280 U 260 U 620 14000 1800 670 3000 440 200 U 190 U 64 U
Indeno(1,2,3-cd)pyrene µg/kg 280 U 260 U 540 12000 1400 540 2200 310 200 U 190 U 64 U
Dibenzo(a,h)anthracene µg/kg 280 U 260 U 190 U 2500 310 200 U 240 200 U 200 U 190 U 64 U
Total PAH µg/kg 2800 6450 17620 458600 31010 16680 52260 7550 2050 2070 1004
Phthalates
bis(2-Ethylhexyl)phthalate µg/kg 12000 7800 1500 350 260 18000 3900 2000 7800 12000 250
Butyl benzyl phthalate µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 260 190 U 64 U
Di-n-butyl phthalate µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 210 280 64 U
Di-n-octyl phthalate µg/kg 880 260 U 190 U 200 U 180 U 200 U 180 U 200 U 300 460 64 U
Diethylphthalate µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Dimethyl phthalate µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
VOCs (USEPA 8270D Method)
1,2,4-Trichlorobenzene µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
1,2-Dichlorobenzene µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
1,3-Dichlorobenzene µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
1,4-Dichlorobenzene µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
2,4-Dinitrotoluene µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
2,6-Dinitrotoluene µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
2-Nitroaniline µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
3,3'-Dichlorobenzidine µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
3-Nitroaniline µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
4-Bromophenyl phenyl ether µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
4-Chloroaniline µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
4-Chlorophenyl phenyl ether µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
4-Nitroaniline µg/kg 1400 U 1300 U 960 U 980 U 920 U 970 U 900 U 980 U 990 U 950 U 320 U
bis(2-Chloroethyl)ether µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Hexachlorobenzene µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Hexachloroethane µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Nitrobenzene µg/kg 280 U 260 U 190 U 200 U 180 U 200 U 180 U 200 U 200 U 190 U 64 U
Notes:

Italics Indicate detected concentrations.
1 Plumb Method.
2 USEPA 7471A Method.

Abbreviations:
Conc. Concentration
HPAH High molecular weight polycyclic aromatic hydrocarbon
LPAH Low molecular weight polycyclic aromatic hydrocarbon

PCB Polychlorinated biphenyl
Qual. Qualifier

SVOC Semivolatile organic compound
USEPA U.S. Environmental Protection Agency

VOC Volatile organic compound

Qualifiers:
U Indicates the compound was undetected at the reported concentration.
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Figure 1.1

Vicinity Map

Notes:
·  Orthoimage provided by City of Seattle and dated 2005.
·  Reference data provided by ArcGIS Streetmap North America.
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Investigation of Storm Drains

Gas Works Park, Seattle, Washington
Figure 2.1

Solids Sample Locations -
West Side

Notes:
·  Orthoimage provided by City of Seattle and dated 2005.
·  Stormwater conveyance feature locations based on City
   of Seattle GIS data, historical research by Floyd|Sider,
   and site inspection.
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Initial Source Control Screening
Investigation of Storm Drains
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Figure 2.2

Solids Sample Locations -
East Side

Notes:
·  Orthoimage provided by City of Seattle and dated 2005.
·  Stormwater conveyance feature locations based on City
   of Seattle GIS data, historical research by Floyd|Sider,
   and site inspection.
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Gas Works Park, Seattle, Washington

Figure 3.1
Video Inspection Locations -

West Side

Notes:
·  Orthoimage provided by City of Seattle and dated 2005.
·  Stormwater conveyance feature locations based on City
   of Seattle GIS data, historical research by Floyd|Sider,
   and site inspection.
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Initial Source Control Screening
Investigation of Storm Drains

Gas Works Park, Seattle, Washington
Figure 3.2

Video Inspection Locations -
East Side

Notes:
·  Orthoimage provided by City of Seattle and dated 2005.
·  Stormwater conveyance feature locations based on City
   of Seattle GIS data, historical research by Floyd|Sider,
   and site inspection.
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Notes:
·  Orthoimage provided by City of Seattle and dated 2005.
·  Stormwater conveyance feature locations based on City
   of Seattle GIS data and historical research by Floyd|Sider.
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 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/1/2008  Dry Al  1

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

361.49 ft

SL 6
PE A
Downstream
361.49 ft

Routine Assessment

GS-10.1.08

10 inch
Concrete Segments (unbolted)

1:875 Position Observation Photo

COS-GWSA.06020   //   Page: 1

0.00 Manhole, REMARK: SL 6

42.50 Infiltration Stain, from 04 to 05 o'clock, within 8 inches of joint: YES

168.10 Tap Factory Made, at 09 o'clock, 6", within 8 inches of joint: NO,
REMARK: SL 7

203.76 Tap Factory Made, at 03 o'clock, 6", within 8 inches of joint: NO

270.24 Tap Factory Made, at 09 o'clock, 6", within 8 inches of joint: NO,
REMARK: SL 8

361.49 End of Pipe, REMARK: PE A

SL 6

PE A

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/1/2008  Dry Al  2

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle
Under sandy play area

Stormwater

249.79 ft

SL 10
PE C
Downstream
249.79 ft

Routine Assessment

GS-10.1.08

10 inch
Concrete Segments (unbolted)

1:360 Position Observation Photo

COS-GWSA.06020   //   Page: 2

0.00 Manhole, REMARK: SL 10

19.54 SL 10_PE
C_100108_103546_A.JPG

Fracture Longitudinal, at 10 o'clock, within 8 inches of joint: YES

19.64 SL 10_PE
C_100108_103638_A.JPG

Crack Multiple, from 09 to 01 o'clock, within 8 inches of joint: YES

50.26 Surface Spalling, at 10 o'clock, within 8 inches of joint: NO

73.73 Tap Factory Made Capped, at 12 o'clock, 6", within 8 inches of joint: NO

81.48 Tap Factory Made Capped, at 09 o'clock, 6", within 8 inches of joint: NO

85.01 Tap Factory Made Capped, at 03 o'clock, 6", within 8 inches of joint: NO

100.42 Tap Factory Made, at 09 o'clock, 6", within 8 inches of joint: NO,
REMARK: perf

107.87 Tap Break-In, at 03 o'clock, 6", within 8 inches of joint: NO, REMARK:
perf

115.73 Tap Factory Made, at 09 o'clock, 6", within 8 inches of joint: NO,
REMARK: perf 

127.01 Tap Factory Made, at 03 o'clock, 6", within 8 inches of joint: NO,
REMARK: perf

131.04 SL 10_PE
C_100108_102203_A.JPG

Tap Factory Made, at 09 o'clock, 6", within 8 inches of joint: NO,
REMARK: perf

137.99 Deposits Settled Gravel,  5 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES

SL 10



 Bravo Environmental
 6705 NE 175th St

City : Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

Email: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date : Job number : Weather : Operator : Counter : Section name :

Present : Vehicle : Camera : Preset : Cleaned : Rate :
  Dry Al 2  

    No Pre-Cleaning  

1:360 Position Observation Photo

COS-GWSA.06020   //   Page: 3

165.39 Tap Factory Made, at 03 o'clock, 6", within 8 inches of joint: NO,
REMARK: perf

181.30 Deposits Settled Gravel,  5 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES

204.26 Water Level, Sag in pipe, 5 %of cross sectional area

243.95 Deposits Settled Gravel,  10 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES, REMARK: at PE

249.79 End of Pipe, REMARK: 1 foot shortPE C

QSR QMR SPR MPR OPR SPRI MPRI OPRI
3200 2400 6 8 14 3 2 2.33



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection photos / Inspection: COS-GWSA.06020
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks Park   2

COS-GWSA.06020   //   Page: 4

 

Photo: SL 10_PE C_100108_103546_A.JPG, VCR #: GS-10.1.08
19.54FT, Fracture Longitudinal, at 10 o'clock, within 8 inches of 
joint: YES

 

Photo: SL 10_PE C_100108_103638_A.JPG, VCR #: GS-10.1.08
19.64FT, Crack Multiple, from 09 to 01 o'clock, within 8 inches of 
joint: YES



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection photos / Inspection: COS-GWSA.06020
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks Park   2

COS-GWSA.06020   //   Page: 5

 

Photo: SL 10_PE C_100108_102203_A.JPG, VCR #: GS-10.1.08
131.04FT, Tap Factory Made, at 09 o'clock, 6", within 8 inches of 
joint: NO, REMARK: perf



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/1/2008  Dry Al  3

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

258.45 ft

SL 11
PE D
Downstream
258.45 ft

Routine Assessment

GS-10.1.08

6 inch
Ductile Iron Pipe

1:624 Position Observation Photo

COS-GWSA.06020   //   Page: 6

0.00 Catch Basin, REMARK: SL 11

16.22 Deposits Settled Fine,  5 %of cross sectional area, from 05 to 07 o'clock,
 within 8 inches of joint: NO, Start

36.16 Material Change, Polyvinyl Chloride (PVC), REMARK: PVC

36.66 Alignment Right, 25 %, REMARK: 22 degree

59.63 Deposits Settled Fine,  5 %of cross sectional area, from 05 to 07 o'clock,
 within 8 inches of joint: NO, Finish

258.45 End of Pipe, REMARK: PE D

SL 11

PE D

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 4122 0 8 8 0 2.67 2.67



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/1/2008  Dry Al  4

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

303.47 ft

SL 9
PE B
Downstream
303.47 ft

Routine Assessment

GS-10.1.08

6 inch
Concrete Segments (unbolted)

1:736 Position Observation Photo

COS-GWSA.06020   //   Page: 7

0.00 Catch Basin, REMARK: SL 9

59.53 Water Level, Sag in pipe, 10 %of cross sectional area

87.53 Tap Factory Made, at 09 o'clock, 4", within 8 inches of joint: NO

87.83 Tap Factory Made, at 03 o'clock, 4", within 8 inches of joint: NO

114.72 Tap Factory Made, at 03 o'clock, 6", within 8 inches of joint: NO

138.19 Tap Factory Made, at 10 o'clock, 4", within 8 inches of joint: NO

165.49 Tap Factory Made, at 10 o'clock, 6", within 8 inches of joint: NO

189.76 Tap Factory Made, at 10 o'clock, 6", within 8 inches of joint: NO

217.26 Tap Factory Made, at 03 o'clock, 6", within 8 inches of joint: NO

239.32 Tap Factory Made, at 10 o'clock, 4", within 8 inches of joint: NO

303.47 End of Pipe, REMARK: PE B

SL 9

PE B

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2100 0 2 2 0 2 2



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/1/2008  Dry Al  5

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle
Perf along side walk

Stormwater

2.00 ft

SL 9
Parking lot
Upstream
2.00 ft

Routine Assessment

GS-10.1.08

6 inch
Polyethylene

1:16 Position Observation Photo

COS-GWSA.06020   //   Page: 8

0.00 Catch Basin, REMARK: SL 9

1.91 SL 9_Parking
lot_100108_120211_A.JPG

Broken Soil Visible, from 12 to 12 o'clock, within 8 inches of joint: NO

2.00 Survey Abandoned, REMARK:  

SL 9

QSR QMR SPR MPR OPR SPRI MPRI OPRI
5100 0000 5 0 5 5 0 5



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection photos / Inspection: COS-GWSA.06020
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks Park   5

COS-GWSA.06020   //   Page: 9

 

Photo: SL 9_Parking lot_100108_120211_A.JPG, VCR #: GS-10.1.08
1.91FT, Broken Soil Visible, from 12 to 12 o'clock, within 8 inches 
of joint: NO



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/1/2008  Dry Al  6

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

57.92 ft

CB 6.2
SL 6
Downstream
57.92 ft

Routine Assessment

GS-10.1.08

6 inch
Concrete Segments (unbolted)

1:144 Position Observation Photo

COS-GWSA.06020   //   Page: 10

0.00 Manhole, REMARK: CB 6.2

25.99 Water Level, 10 %of cross sectional area, REMARK:  

57.92 Manhole, REMARK: SL 6

CB 6.2

SL 6

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2100 0 2 2 0 2 2



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/1/2008  Dry Al  7

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

60.94 ft

CB 6.1
CB 6.2
Downstream
60.94 ft

Routine Assessment

GS-10.1.08

6 inch
Concrete Segments (unbolted)

1:160 Position Observation Photo

COS-GWSA.06020   //   Page: 11

0.00 Manhole, REMARK: CB 6.1

31.73 Water Level, 10 %of cross sectional area

60.94 Manhole, REMARK: CB 6.2

CB 6.1

CB 6.2

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2100 0 2 2 0 2 2



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/1/2008  Dry Al  8

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

104.95 ft

SL 6
Perf pipe
Upstream
104.95 ft

Routine Assessment

GS-10.1.08

6 inch
Polyethylene

1:256 Position Observation Photo

COS-GWSA.06020   //   Page: 12

0.00 Manhole, REMARK: CL 6

4.94 Camera Underwater

9.37 Obstacles Rocks, 20 %of cross sectional area, from 05 to 07 o'clock,
REMARK: Rock

89.94 Roots Fine Barrell, from 08 to 04 o'clock, within 8 inches of joint: NO

104.95 SL 6_Perf
pipe_100108_141203_A.JPG

Roots Fine Barrell, from 12 to 12 o'clock, within 8 inches of joint: YES

104.95 Roots Medium Barrell, from 12 to 12 o'clock, 45 %, within 8 inches of
joint: YES

104.95 Survey Abandoned, REMARK: roots

SL 6

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 4231 0 15 15 0 3 3



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection photos / Inspection: COS-GWSA.06020
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks Park   8

COS-GWSA.06020   //   Page: 13

 

Photo: SL 6_Perf pipe_100108_141203_A.JPG, VCR #: GS-10.1.08
104.95FT, Roots Fine Barrell, from 12 to 12 o'clock, within 8 
inches of joint: YES



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/1/2008  Dry Al  9

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

155.11 ft

PE E
Play barn
Upstream
155.11 ft

Routine Assessment

GS-10.1.08

6 inch
Concrete Segments (unbolted)

1:384 Position Observation Photo

COS-GWSA.06020   //   Page: 14

0.00 End of Pipe, REMARK: PE E

0.00 Deposits Settled Fine,  10 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES, Start

44.22 Deposits Settled Fine,  10 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES, Finish

44.22 Tap Factory Made, at 03 o'clock, 6", within 8 inches of joint: YES

47.04 Tap Factory Made, at 09 o'clock, 6", within 8 inches of joint: NO

60.43 Deposits Attached Encrustation, 5 %of cross sectional area, from 08 to
10 o'clock,  within 8 inches of joint: YES

68.49 Tap Factory Made, at 10 o'clock, 6", within 8 inches of joint: NO,
REMARK: possible capped

70.61 Tap Break-In Intruding, at 03 o'clock, 4", 1", within 8 inches of joint: NO

118.15 Deposits Settled Fine,  10 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES

127.31 Tap Factory Made, at 02 o'clock, 4", within 8 inches of joint: NO

146.45 PE E_Play
barn_100108_151106_A.JPG

Obstacles Pipe Material, 40 %of cross sectional area, from 03 to 09
o'clock

155.11 Survey Abandoned, REMARK: pipe material in invert

PE E

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 5125 0 15 15 0 2.5 2.5



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection photos / Inspection: COS-GWSA.06020
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks Park   9

COS-GWSA.06020   //   Page: 15

 

Photo: PE E_Play barn_100108_151106_A.JPG, VCR #: GS-10.1.08
146.45FT, Obstacles Pipe Material, 40 %of cross sectional area, 
from 03 to 09 o'clock



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Dry Al  10

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

38.78 ft

D022-263 (SL 1)
D022-262
Upstream
38.78 ft

Routine Assessment

GS-10.1.08

12 inch
Ductile Iron Pipe

1:96 Position Observation Photo

COS-GWSA.06020   //   Page: 16

0.00 Manhole, REMARK: D022-263

0.00 Deposits Settled Other,  5 %of cross sectional area, from 10 to 02
o'clock,  within 8 inches of joint: YES, REMARK: evidence of surcharge

3.93 Tap Factory Made Active, at 09 o'clock, 6", within 8 inches of joint: NO

38.78 Manhole, REMARK: D022-262

D022-263 (SL 1)

D022-262

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2100 0 2 2 0 2 2



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  11

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

66.88 ft

D022-263  (SL 1)
D029-002 (SL 4)
Downstream
66.88 ft

Routine Assessment

GS-10.1.08

8 inch
Vitrified Clay Pipe

1:176 Position Observation Photo

COS-GWSA.06020   //   Page: 17

0.00 Manhole, REMARK: D022-623

3.32 Deposits Settled Other,  5 %of cross sectional area, from 11 to 01
o'clock,  within 8 inches of joint: YES, REMARK: evidence of surcharge

3.32 Infiltration Stain, from 07 to 09 o'clock, within 8 inches of joint: NO

5.14 Infiltration Stain, from 07 to 09 o'clock, within 8 inches of joint: YES

13.90 Material Change, Polyvinyl Chloride (PVC), REMARK:  

18.63 Material Change, Vitrified clay pipe, REMARK:  

21.76 D022-263  (SL 1)_D029-002
(SL 4)_100208_092533_A.JPG

Tap Factory Made Defective, at 09 o'clock, 6", within 8 inches of joint:
NO, REMARK: Debris

25.18 Infiltration Stain, from 07 to 09 o'clock, within 8 inches of joint: NO

27.30 Infiltration Stain, from 03 to 06 o'clock, within 8 inches of joint: NO

61.14 Crack Circumferential, from 02 to 05 o'clock, within 8 inches of joint:
YES

66.88 D022-263  (SL 1)_D029-002
(SL 4)_100208_093301_A.JPG

Material Change, Steel pipe, REMARK:  

66.88 Joint Offset Medium, REMARK:  

66.88 Survey Abandoned, REMARK: at change/offset

D022-263  (SL 1)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
1200 2200 2 4 6 1 2 1.5



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection photos / Inspection: COS-GWSA.06020
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks Park   11

COS-GWSA.06020   //   Page: 18

 

Photo: D022-263  (SL 1)_D029-002 (SL 4)_100208_092533_A.JPG,
VCR #: GS-10.1.08
21.76FT, Tap Factory Made Defective, at 09 o'clock, 6", within 8 
inches of joint: NO, REMARK: Debris

 

Photo: D022-263  (SL 1)_D029-002 (SL 4)_100208_093301_A.JPG,
VCR #: GS-10.1.08
66.88FT, Material Change, Steel pipe, REMARK:  



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  12

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

0.00 ft

D022-263 (SL1)
SL 3
Upstream
0.00 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:16 Position Observation Photo

COS-GWSA.06020   //   Page: 19

0.00 Manhole, REMARK:  

0.00 D022-263 (SL1)_SL
3_100208_095549_A.JPG

Survey Abandoned, REMARK: Debris

D022-263 (SL1)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection photos / Inspection: COS-GWSA.06020
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks Park   12

COS-GWSA.06020   //   Page: 20

 

Photo: D022-263 (SL1)_SL 3_100208_095549_A.JPG, VCR #:
GS-10.1.08
0FT, Survey Abandoned, REMARK: Debris



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  13

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

10.17 ft

D022-263 (SL 1)
CB
Upstream
10.17 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:32 Position Observation Photo

COS-GWSA.06020   //   Page: 21

0.00 Manhole, REMARK: D022-263

0.00 Deposits Settled Fine,  10 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES

10.17 Survey Abandoned, REMARK: Debris

D022-263 (SL 1)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2100 0 2 2 0 2 2



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  14

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

60.43 ft

D022-263
MH 3.1
Upstream
60.43 ft

Routine Assessment

GS-10.1.08

8 inch
Concrete Segments (unbolted)

Overlay says SL 2 should be MH 3.1

1:160 Position Observation Photo

COS-GWSA.06020   //   Page: 22

0.00 Manhole, REMARK: D022-263

3.83 Deposits Attached Other, 5 %of cross sectional area, from 11 to 01
o'clock,  within 8 inches of joint: YES, REMARK: evidence of
surchargeing

5.74 Crack Longitudinal, at 06 o'clock, within 8 inches of joint: YES, Start

13.30 Crack Circumferential, from 06 to 12 o'clock, within 8 inches of joint:
YES

55.60 Crack Longitudinal, at 06 o'clock, within 8 inches of joint: YES, Finish

60.43 Manhole, REMARK: SL 2

D022-263

MH 3.1

QSR QMR SPR MPR OPR SPRI MPRI OPRI
2211 2100 5 2 7 1.67 2 1.75



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  15

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

79.57 ft

MH 3.1
SL 3
Upstream
79.57 ft

Routine Assessment

GS-10.1.08

8 inch
Concrete Segments (unbolted)

1:192 Position Observation Photo

COS-GWSA.06020   //   Page: 23

0.00 Manhole, REMARK: MH 3.1

79.57 Manhole, REMARK: SL 3

MH 3.1

SL 3

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  16

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle
NE

Stormwater

27.80 ft

D022-263
PE
Upstream
27.80 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:80 Position Observation Photo

COS-GWSA.06020   //   Page: 24

0.00 Manhole, REMARK: D022-263

27.09 Material Change, Steel pipe, REMARK:  

27.80 Survey Abandoned, REMARK:  

D022-263

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  17

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

9.37 ft

D029-002  (SL 4)
D022-263 (SL 1)
Upstream
9.37 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:32 Position Observation Photo

COS-GWSA.06020   //   Page: 25

0.00 Manhole, REMARK: D029-002

0.00 Deposits Settled Fine,  10 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES

9.37 Deposits Settled Fine,  25 %of cross sectional area, from 04 to 08
o'clock,  within 8 inches of joint: YES

9.37 General Observation, within 8 inches of joint: YES, REMARK: grate?

9.37 Survey Abandoned, REMARK: debris

D029-002  (SL 4)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 4121 0 6 6 0 3 3



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  18

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

22.06 ft

D029-002 (SL 4)
D029-003
Upstream
22.06 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:64 Position Observation Photo

COS-GWSA.06020   //   Page: 26

0.00 Manhole, REMARK: D029-002

1.91 Deposits Settled Fine,  5 %of cross sectional area, from 05 to 07 o'clock,
 within 8 inches of joint: YES

18.03 Deposits Settled Gravel,  20 %of cross sectional area, from 04 to 08
o'clock,  within 8 inches of joint: YES

22.06 Survey Abandoned, REMARK: due to debris

D029-002 (SL 4)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 3121 0 5 5 0 2.5 2.5



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  19

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

14.00 ft

PE WW19
MH 13.1
Upstream
14.00 ft

Routine Assessment

GS-10.1.08

6 inch
Polyvinyl Chloride

1:48 Position Observation Photo

COS-GWSA.06020   //   Page: 27

0.00 End of Pipe, REMARK: WW19

13.70 Joint Offset Large

13.70 Material Change, Concrete segments (unbolted), REMARK:  

14.00 Survey Abandoned, REMARK: at off set

PE WW19

QSR QMR SPR MPR OPR SPRI MPRI OPRI
2100 0000 2 0 2 2 0 2



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  20

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

27.09 ft

CB SL 8
Tie in 
Downstream
27.09 ft

Routine Assessment

GS-10.1.08

6 inch
Concrete Segments (unbolted)

1:80 Position Observation Photo

COS-GWSA.06020   //   Page: 28

0.00 Catch Basin, REMARK: SL 8

27.09 Discharge Point REMARK:  

CB SL 8

Tie in 

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  21

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

44.22 ft

CB SL 7
Tie in
Downstream
44.22 ft

Routine Assessment

GS-10.1.08

6 inch
Concrete Segments (unbolted)

1:112 Position Observation Photo

COS-GWSA.06020   //   Page: 29

0.00 Catch Basin, REMARK: SL 7

43.01 Infiltration Stain, from 12 to 12 o'clock, within 8 inches of joint: YES

44.22 Discharge Point REMARK:  

CB SL 7

Tie in

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  22

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

37.37 ft

CB SL 12
PE SL 12
Downstream
37.37 ft

Routine Assessment

GS-10.1.08

8 inch
Ductile Iron Pipe

1:96 Position Observation Photo

COS-GWSA.06020   //   Page: 30

0.00 Catch Basin, REMARK: SL 12

37.37 Obstacles Rocks, 15 %of cross sectional area, at 05 o'clock, REMARK:
rip rap

37.37 Survey Abandoned, REMARK: at rocks

CB SL 12

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 3100 0 3 3 0 3 3
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APPENDIX C – VIDEO INSPECTION SUMMARY 

In order to more accurately evaluate the condition of the storm drains and identify concerns, a 
video inspection of selected lines was conducted on October 1 and 2, 2008 by Bravo 
Environmental. The inspection was conducted in accordance with the City’s video inspection 
protocol. The video was recorded and narrated by the operator with distance markings and 
visual observations, which included blockages, laterals, cracks, etc. In addition to the video, a 
report was developed for each stretch of pipe inspected which identifies any laterals, blockages, 
cracks, and similar observations, and includes pictures of any items of interest. Cleaning of the 
storm drains was not done prior to inspection. The video is included in Appendix B.  

The video survey was conducted on storm drains within the vicinity of the Park and Waterways 
#20 and #19. Storm drains that were inspected include those that are connected to Outfalls A 
through E within the Park and the storm drains associated with Waterways #20 and #19 
Outfalls, and are shown along with the associated structure ID on the attached Figures 3.1 and 
3.2. Several storm drains were inaccessible and were not able to be inspected and are called 
out on Figures 3.1 and 3.2.  Note that during the inspection, in accordance with video inspection 
protocol, the outfalls of storm drains were identified as pipe ends, or PE for short.   

This appendix provides a description of all the inspected storm drains. 

1.0 WATERWAY #20 

The conveyance system for Waterway #20 contained numerous blockages, pipe changes, and 
structures that limited the video inspection of this area. Additionally, there are numerous 
sections that do not correspond with existing figures. In an attempt to clarify the pipe routing of 
the area, the figures in this report reflect the site conditions as discovered in this inspection. 
Each area of inspection is described in further detail below beginning at the downgradient end 
and moving upgradient. 

1.1 SL 4 Conveyance 

SL 4 is the manhole located near Harbor Patrol on North Northlake Place and is identified as 
Structure D029-002 by SPU. This manhole has three pipes connected to it. One is believed to 
be the outlet to Waterway #20; one is the pipe which collects roof runoff from Harbor Patrol and 
is plugged at location D029-003. The third pipe was believed to be connected to manhole SL 1 
near the intersection of Densmore Avenue North and North Northlake Place; however, based on 
the condition of this pipe, as noted below, it is unclear if this is the case.  

1.1.1 SL 4 to Waterway #20 

This stretch was unable to be inspected due to a metal outlet structure within the manhole SL 4 
that was unable to be opened, and the inability to locate the discharge pipe within the 
Waterway. The discharge pipe is cracked at the shoreline and submerged, and a camera was 
unable to be placed within the pipe. The condition of this pipe is unknown. 
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1.1.2 SL 4 to D029-003 

The first portion of this pipe (Section D029-002 [SL 4] to D029-003) appeared to be in good 
shape, but the survey had to be abandoned due to debris approximately 22 feet from SL 4. An 
above-ground locate was conducted on the camera and it was in the position indicated by SPU 
utility maps. 

1.1.3 SL 4 to SL 1 

This pipe was believed to connect directly to manhole SL 1, which would convey the majority of 
runoff that discharged into Waterway #20. However, upon inspection of this pipe, it was over 25 
percent filled with debris and did not appear to currently be able to convey any significant 
amount of flow.  

At approximately 9 feet from SL 4, the deposits became too thick to continue any further. 
Slightly beyond this point, what appeared to be a grate was seen on the video camera; it was 
suspected that this may be a catch basin grate. Unfortunately, this grate is approximately 5-feet 
below ground surface due to grade changes in the area and was unable to be inspected. Based 
on this, it is unclear if the flow from SL 1 passes through this manhole. A field visit was recently 
conducted during a large storm event to verify the flow patterns, but the rain event was too large 
and both manholes SL 1 and SL 4 were filled with water. 

1.2 SL 1 Conveyance 

SL 1 is the manhole located within the northwest area of Gas Works Park near the intersection 
of Densmore Avenue North and North Northlake Way; this manhole is identified as Structure 
D022-263 by SPU. This manhole has six pipes connected to it. One is believed to be the outlet 
to SL 4. The other five are influent pipes that are described in detail below. The contributing 
areas of these five influent pipes do not correspond to existing figures and an attempt has been 
made to clarify the pipe routing in this area (refer to Figure 3). The five influent pipes are 
described in a clockwise direction beginning at the western most pipe in Section 1.2.2. 

1.2.1 SL 1 to SL 4 

This pipe (Section D022-263 [SL 1] to D029-002 [SL-4]) is the outlet pipe from SL 1 and 
conveys the runoff in this manhole to Waterway #20. Indications of infiltration were present at 
several of the joints, but were minor and within the acceptable condition for a pipe of this age. 
This pipe contained evidence of surcharge (i.e., debris near the crown of the pipe) near SL 1 
indicating that blockages or capacity issues may occur here. This was confirmed during the 
recent inspection when SL 1 was filled with approximately 5 feet of water. This pipe appeared to 
be in decent shape with a non-operational lateral tap at approximately 21 feet; this is consistent 
with SPU figures. The pipe was unable to be inspected any further at approximately 68 feet due 
to a material change in the pipe. Likely a rupture in the clay pipe occurred and a steel pipe was 
placed over the rupture at some point. Due to the offset in pipes, the inspection was unable to 
go any further. 
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1.2.2 SL 1 to Unknown Pipe  

This is the first (westernmost) influent pipe of a series of five that enter manhole SL 1. Existing 
SPU figures show this pipe going to catch basin SL 3. However, upon inspection, this pipe 
(Section D022-263 [SL 1] to SL 3) was filled with approximately 50 percent debris at the 
beginning of the pipe and further inspection was unable to be conducted. It was determined that 
this pipe does not go to catch basin SL 3 since another pipe makes that connection. It is unclear 
where this pipe goes to and it is not clear if this pipe conveys any flow due to the amount of 
debris and its unknown upgradient configuration. 

1.2.3 SL 1 to SL 3 

This is the second influent pipe of a series of five that enter manhole SL 1. Evidence of 
surcharging was evident in this pipe. Existing SPU figures show this pipe going to manhole SL 
2. However, upon inspection, this pipe (Section D022-263 [SL 1] to MH 3.1) goes to a manhole 
near the northwest corner of the Densmore Avenue North and North Northlake Way 
intersection. This manhole connects catch basin SL 3 with the manhole SL 1 and was called MH 
3.1 for identification purposes. The pipe that runs from MH 3.1 to catch basin SL 3 was also 
inspected (Section MH 3.1 to SL 3) and was in good shape.  

1.2.4 SL 1 to D022-262  

This is the third influent pipe of a series of five that enter manhole SL 1 and comes from directly 
north. This pipe (D022-263 [SL 1] to D022-262) appeared in good shape to the manhole. An 
unknown lateral to the west was identified approximately 4 feet from SL 1. This lateral may go to 
manhole SL 2 which would be consistent with Side Sewer Card No. 3866.  

Also of note is that manhole D022-262 only has one inlet instead of two as shown on SPU GIS 
figures. The pipe that exists is an influent pipe that comes from another manhole directly to the 
east of manhole D022-262. The pipe shown on SPU figures either does not exist or was 
submerged. 

1.2.5 SL 1 to PE 

This is the fourth influent pipe of a series of five that enter manhole SL 1. This pipe (D022-263 
[SL 1] to PE) does not appear on existing figures and it is unclear where this pipe goes. It was 
called PE (Pipe End) for identification purposes. The inspection was only able to go 
approximately 27 feet before encountering a pipe material change and coming to a point where 
it appeared to drop off; the field team was unable to see the bottom of the drop off. There was 
also a pipe coming in from the other side which appeared clogged. It is unclear where this pipe 
goes. 

1.2.6 SL 1 to CB 

This is the fifth (easternmost) influent pipe of a series of five that enter manhole SL 1. This pipe 
(D022-263 [SL 1] to CB) is shown on existing figures as going to a catch basin along the 
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southern side of North Northlake Way. This pipe was partially clogged with sandy debris at 
approximately 10 feet and the inspection was unable to be completed.  

1.3 SL 2 Conveyance 

A video inspection was conducted on SL 2; however, this video was not recorded and is not on 
the attached DVD. This pipe appeared to drop steeply into another line; it is unclear whether this 
line contributes to Waterway #20 through manhole SL 1 or if it enters the Combined Sewer 
Overflow (CSO) line that runs east to west along the north side of North Northlake Way. Based 
on Side Sewer Card No. 3866, it appears that this pipe may connect to the pipe that runs from 
manhole D022-263 (SL 1) to manhole D022-262.  

2.0 GAS WORKS PARK 

The conveyance systems that discharge to Waterway #19, including Outfalls A through F were 
inspected within the Park. The video inspection did not include the conveyance system within 
the parking lot. Overall, the majority of the conveyance systems within the Park appeared to be 
in good condition without any significant cracks or staining with the exceptions noted below. 
Additional notes are made below where discrepancies from existing conveyance system maps 
exist. 

2.1 Outfall A 

The perforated pipe section that runs upgradient from manhole SL 6 to the center of the Park 
(Section SL 6 to Perf Pipe) contains a dip in the pipe approximately 5 feet from the manhole 
where water has accumulated indicating that the pipe does not have a consistent grade. 
Additionally, this pipe contains roots coming from the top of the pipe and debris in the bottom of 
the pipe. Due to the root and debris presence, the survey was only able to extend approximately 
105 feet in the pipe before it had to be abandoned. 

2.2 Outfall B 

The perforated pipe section that runs upgradient from catch basin SL 9 towards the parking lot 
(Section SL 9 to Parking Lot) was crushed approximately 2 feet in from the catch basin and was 
unable to be inspected.  

The run from catch basin SL 9 to Outfall B (Section SL 9 to PE B) had multiple laterals to the 
south and north that were not shown on existing maps. These are likely floor drains from the 
picnic area north of the play barn.  

2.3 Outfall C 

The run from catch basin SL 10 to Outfall C (Section SL 10 to PE C) had three laterals that were 
capped. The capped laterals were the three that are closest to catch basin SL 10. Two of these 
laterals are shown on existing figures and one is not. The laterals were likely planned to be 
installed but were never completed. This area drains the sandy play area to the south of the 
play barn.  Additionally, this run contained a small fracture at the upgradient end of the pipe. 
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2.4 Outfall D 

Catch basin SL 11 shows evidence of deterioration with large cracks and evidence of water 
draining to levels below the effluent pipe level. To the south there is a patched section in the 
catch basin; it is unclear whether this is a repair patch or a cover where another pipe previously 
entered the catch basin. 

2.5 Outfall E 

The video inspection of this line was conducted from the downgradient end, Outfall E, since 
there was not an upgradient location available for inserting the camera. This section (PE E to 
play barn) contained significant fine deposits near the outfall, possibly due the intrusion of Lake 
Union water at high level variations and/or via storms. After passing through the deposits area, 
the inspection was able to continue to 155 feet where a piece of broken pipe obstructed any 
further inspection. However, in the area that was inspected, numerous unknown laterals were 
discovered. It is unknown where these laterals come from and what drainage areas contribute to 
this Outfall. 

2.6 SL 12 Conveyance/Outfall F  

The SL 12 conveyance system is not shown on SPU GIS or any existing figures.  This 
conveyance discharges to the depressed valley in between Kite Hill and the cracking towers 
where it sheet flows towards Lake Union.  Prior to crossing the lakeside path, the flow infiltrates 
into the ground and enters a perforated pipe which then discharges into Lake Union through 
Outfall F.  Of this system, only the section from CB SL 12 to PE SL 12 was inspected and was 
in good shape. 

3.0 WATERWAY #19 

The conveyance system that discharges into Waterway #19 was video inspected to identify the 
current conditions. However, due to a PVC elbow in manhole SL 13 and traffic conditions at a 
downstream manhole (called MH 13.1 for identification purposes) along the south side of North 
Northlake Way, only a limited amount of this system could be inspected. 

The pipe from the outlet of this conveyance system to MH 13.1 (Section PE WW19 to MH 13.1) 
was inspected, but was only able to be advanced approximately 14 feet before encountering a 
pipe change and an offset that made the camera unable to advance further. 
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City ofSeattle
Seattle Public Utilities

March 19, 2010

John Keeling
Washington State Department of Ecology
Northwest Regional Office
3190 160thAvenue S.E.
Bellevue, WA 98008~5452

Re: Gas Works Sediment Area
Gas Works Park Northeast Corner
Source Control Data Report

Dear John:

This letter transmits the attached data report entitled: Gas Works Sediment Area, Gas Works
Park Northeast Corner, Source Control Evaluation. The report provides the results of the Outfall
A Storm Drain and Northeast Corner (NE Corner) Source Control Investigation that was
conducted within Gas Works Park. The work was conducted to further characterize the quality
of solids entering the storm drain within the NE Corner of Gas Works Park as part of the Storm
Drain Source Control Evaluation and evaluate the possibility of post~remedialsediment
recontamination.

The data presented in this report document the quality of:
• Storm drain solids in filter fabric inserts from Catch Basins SL7 and SL8
• Storm drain solids in Catch Basin SL14
• Surface soils surrounding Catch Basins SL7, SL8, and SL14.

The filter fabric sampling was conducted between March and June 2009 and the solids
sampling was conducted on October 13 and 14,2009.

Bound into the attached report is a technical memorandum from the City to The Washington
State Department of Ecology (Ecology). This memorandum summarizes the source control
evaluation results for the Outfall A Storm Drain and NE Corner including the technical basis and
objectives that support the stepwise progression of investigative activities. The memorandum
also identifies planned next steps.

The City of Seattle (City) has taken the lead for this portion of source control activities for the
Gas Works Sediment Area (GWSA) and coordinates closely with Puget Sound Energy (PSE)
with oversight by Ecology. FloydlSnider is performing the technical work on behalf of the City.
The City and PSE have worked together to identify proposed next steps in the source control

Ray Hoffman, Acting Director
Seattle Public Utilities
700 SUI Avenue, Suite 4900
PO Box 34018
Seattle, WA 98124-4018

Tel (206) 684-5851
Fax (206) 684-4631

TOD (206) 233-7241
ray.hoffman@seattle,gQY

1~1/lv»ryV.sea~o~llldl

All equal employmentopportunity, affirmative action employer. Accommodationsfor people with disabilities provided 011 request



City ofSeattle
Seattle Public Utilities

TECHNICAL MEMORANDUM

Date:

To:

From:

Re:

March 19, 2010

John Ke~lig, Washington State Department of Ecology
~::t- .

Pete Ru e and Judith Noble

Summary of Source Control Evaluation Results
Outfall A Storm Drain and Northeast Corner
Gas Works Sediment Area RIIFS

The attached Gas Works Sediment Area, Gas Works Park Northeast Comer, Source Control
Data Report (NE Corner Data Report) prepared by FloydlSnider and the previously submitted
Initial Source Control Screening Investigation of Storm Drains, Gas Works Sediment Area
(Screening Investigation Data Report; FloydlSnider 2009) include the detailed results to date of
the City's source control evaluation data gathering efforts related to the Gas Works Park Outfall
A storm drain and the NE Corner. The purpose of this memorandum is to summarize these
results and identify planned next steps. The Outfall A storm drain is shown on Figure 2 of the
NE CornerData Report and conveys runoff from the park parking lot and from vegetated
portions of the park including a portion of the park's NE Corner.

The City is the lead for this portion of the Gas Works Sediment Area (GWSA) source control
evaluation activities and is coordinating closely with Puget Sound Energy (PSE) with oversight

. by the Washington State Department of Ecology (Ecology). FloydlSnider is performing the work
on behalf of the City. The need for storm drain investigation is documented in the draft Joint
Source Control Evaluation for the GWSA (FloydlSnider 2007) and discussed further in the NE
Corner Data Report.

It is important to understand that the source control efforts discussed in this memorandum and
the reports identified above only address potential storm drain sources and pathways in the
context of the potential for sediment recontamination. Other potential sources and pathways to
sediment from the uplands (e.g., groundwater and non~aqueous phase liquids) are being
addressed in the Western Study Area and Eastern Study Area RI/FSs.

Although this memorandum focuses on Outfall A and the NE Corner, the City is leading
additional storm drain source control evaluations for other Gas Works Park and SPU storm
drains. Most of data generated to date for these other drains, including testing of storm drain
solids and closed circuit TV inspection of drain lines, is documented in the Screening

Ray Hoffman, Acting Director
Seattle Public Utilities
700 5th Avenue, Suite 4900
PO Box 34018
Seattle, WA 98124-4018

Tel (206) 684-5851
Fax (206) 684-4631

TDD (206) 233·7241
ray.hoffman@seattle.gQY

http·!/www.seattle..goJt/uti/
An equal employmentopportunit;y, affirmative action employer. Accommodationsfor people with disabilities providedon request



sample of the solids currently entering the storm drain. These solids could be analyzed
for TPAH, and evaluated relative to the site-specific cleanup standard. The inserts, in
theory, capture solids directly from storm water entering the catch basins. The goal was
to obtain enough material to evaluate current materials entering the structure relative to
the initial catch basin solids TPAH results without having to wait for enough material to
re-accumulate in the catch basin structure itself.

During the March to June deployment, the filter inserts accumulated a limited amount of
solids and required analysis by non-standard methods to estimate the TPAH
concentration in the solids. The estimated TPAH concentration in the solids captured by
the filter inserts was significantly higher than the site-specific standard and also higher
than what was measured in Catch Basin SL7 solids. Given these inconsistencies,
questions remained regarding whether the solids captured by the filter inserts were
representative of the solids that enter these NE Corner catch basins. Filter inserts were
reinstalled in Catch Basins SL7 and SL8 on September 28, 2009 with the hopes that
more sample volume may be collected through longer deployment. The current plan is
for the inserts to be inspected at the end of the 2009/2010 wet season to see if enough
material is present for analysis by standard methods, which would allow for a better
understanding of the initial filter insert TPAH results.

• Surface Soil Sampling and Analysis (Fall 2009) - Based on the catch basin and filter
inserts solids TPAH data, NE Corner surface soils underwent sampling and analysis to
evaluate current conditions because these soils are the most likely source of TPAH.
The fall 2009 soil TPAH concentrations were much lower than the TPAH results for the
filter insert solids. The TPAH concentrations in surface soil samples were generally
consistent with and provide a possible explanation for the TPAH levels detected in NE
Corner catch basins.

Additional Data Needs
Additional data gathering activities are necessary to better evaluate and understand the
potential for the Outfall A storm drain to pose a risk of sediment recontamination. These
activities consist of:
• At the end of the wet season, inspect the filter inserts installed in Catch Basins SL7 and

SL8. If adequate material is present, sample and analyze the material via standard
methods.

• Collect additional storm drain solids samples (where present) from Outfall A storm drain
structures, which haven't been sampled before, and inspect these structures. These
structures consist of (see Figure 2):

• Parking lot catch basins and inlets
The perforated pipe that discharges into SL6

• The SL6 structure
• The two Outfall A catch basin/inlets on the southern line that drains to SL6.

The City has begun drafting a sampling and analysis plan describing these activities, which it
will submit to Ecology for review and approval.
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FLO Y DIS N IDE R Gas Works Sediment Area

1.0 Introduction

This report provides the results of the Northeast Corner (NE Corner) Source Control
Investigation that was conducted within Gas Works Park (Figure 1). The work was conducted to
further characterize the quality of solids entering storm drains within the NE Corner of Gas
Works Park as part of the Storm Drain Source Control Evaluation. This investigation evaluated
accumulated solids in filter fabrics from Catch Basins SL7 and SL8, accumulated solids in Catch
Basin SL14, and surface soil quality surrounding Catch Basins SL7 and SL8.

The City of Seattle (City) has taken the lead for this portion of source control activities for the
Gas Works Sediment Area (GWSA) and coordinates closely with Puget Sound Energy (PSE)
with oversight by Ecology. FloydlSnider is performing the work on behalf of the City.

The work was conducted in accordance with the Work Plan submitted to the Seattle Public
Utilities (SPU) on September 9, 2009. The Work Plan was also submitted to PSE and the
Washington State Department of Ecology (Ecology) was notified of the work prior to
mobilization. The filter fabric sampling was conducted between March and June 2009 and the
solids sampling was conducted on October 13 and 14, 2009. Results are described in Sections
2.0 to 4.0.

1.2 BACKGROUND

Gas Works Park is situated on the northern shore of Lake Union, a heavily-developed urban
lake located north of downtown Seattle, Washington (refer to Figure 1). Historical operations at
the property have resulted in environmental contamination. A 1999 Consent Decree (CD)
between Ecology, the City, and PSE (Ecology 1999) and related documents addressed site
environmental cleanup pursuant to the Model Toxics Control Act (MTCA; Chapter 70.1050
RCW). The "Site" was described in the CD to include only the terrestrial areas of Gas Works
Park (and the Harbor Patrol property) and did not include areas that are submerged or
seasonally submerged by the waters of Lake Union. Remediation actions at the Site as
described in the CD have been implemented.

The Cleanup Action Plan (CAP) associated with the CD stated that sediment remediation is not
addressed under the CAP and would take place under a separate decree or order at a later
date. In addition, the CAP stated that full analysis of any Gas Works Park upland to sediment
pathways (including groundwater and shoreline erosion pathways) will be reserved for the next
phase of cleanup analysis and action, under a separate decree or order.

In 2005, Ecology, the City, and. PSE entered into an Agreed Order (AO; Ecology 2005) that
referred to the Site, as defined in the 1999 CD, as the "Uplands." The Statement of Work (SOW)
in the AO included tasks to determine the nature and extent of sUbmerged shoreland and
lakebed sediments in the area of Lake Union adjacent to the Uplands that are impacted by
hazardous substances released from historical manufactured gas plant or tar refining or other
activities on the Uplands. The SOW described how the Remedial Investigation and Feasibility
Study (RifFS) activities for the sediments would be managed as two side-by-side study areas,
referred to as the Eastern Study Area (ESA; PSE-Iead) and Western Study Area (WSA; City
lead) and collectively known as the Gas Works Sediment Area (GWSA). Both the ESA and
WSA RifFS reports are required by the SOW to include "evaluation of the possibility of post-
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Plan/Quality Assurance Project Plan for SL7 and SL8 Drainage Basin Sampling (FloydlSnider
200gb), and are consistent with procedures specified in the Gas Works Sediment-Western
Study Area (GWS-WSA) RifFS Quality Assurance Project Plan (QAPP). All activities were
conducted in accordance with the site-specific Health and Safety Plan for the GWS-WSA in the
Current Situation Report and RifFS Work Plan (Appendices C and D, respectively, of the GWS
WSA RifFS Work Plan; FloydlSnider 2005). FloydlSnider prepared this NE Corner Source
Control Data Report on behalf of the City to document the results of the sampling and analysis
activities conducted by the City.

1.3 FIELD INVESTIGATION OBJECTIVES

The City conducted the NE Corner Source Control Investigation activities to assess the
possibility that solids transported from Gas Works Park through the storm drain will
recontaminate Lake Union sediments, and to potentially identify the source of elevated TPAHs
in solids collected from Catch Basin SL7. This investigation collected solids from Catch Basins
SL7 and SL8 in filters, solids from the base of Catch Basin SL14, and surface soil samples in
the areas surrounding the catch basins in the NE Corner. Figure 2 shows all sampling locations.
The objectives of the surface soil investigation are presented below:

• The collection by filter fabric of solids entering Catch Basins SL7 and SL8 and the
collection of surface soil from areas surrounding Catch Basins SL7, SL8, and SL14
were. conducted to investigate the quality of soils entering the structures via
stormwater runoff.

• While collecting surface soil samples surrounding Catch Basin SL14, a storm drain
solids sample was collected from within the catch basin in order to identify potential
contamination transported through the storm drain to Lake Union from this drainage
structure. This catch basin was not sampled in the previous sampling event.
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In order to determine the chemical concentrations of the solids on the filter fabric, extraction
solvent was placed directly onto the sections of the filter fabric. The extraction solvent passed
through the filter fabric, effectively extracting organics and any solids bound to the filter fabric,
directly into the solvent phase.

2.3 ANALYTICAL METHODS AND DATA QUALITY

Laboratory samples were submitted to ARI in Tukwila, Washington for analysis of the following
analytes:

• Volatile organic compounds and SVOCs by USEPA 8270D

• PCB Aroclors by USEPA 8082

All laboratory reports are included in Appendix C.

One filter bag blank was analyzed as a blank quality control sample. Phenol and
bis(2-ethylhexyl)phthalate were detected in this blank. Phenol was not detected in the field
samples. Bis(2-ethylhexyl)phthalate was detected in Samples SL7 and SL8, but results were
less than the action level of 10 times the blank amount and were therefore qualified as not
detected (refer to the Data Validation Report in Appendix D). Additionally, a positive result for
Aroclor 1254 was reported in the initial analysis of the filter bag blank.

The following data quality requirements were reviewed relative to quality criteria specified for the
analytical methods, analytical laboratory data quality objectives (DOOs), and the DOOs
identified in the OAPP (FloydlSnider 2009b):

• Sample and quality control analysis frequencies

• Extraction and analysis holding times

• Blank contamination

• Surrogate recoveries

• Laboratory control sample (LCS) recoveries

• Matrix spike (MS) and MS duplicate (MSD) recoveries

• MS/MSD relative percent differences (RPDs)

Overall, the accuracy was acceptable, but precision could not be assessed. Data for the
majority of SVOCs (excluding PAHs), some phthalates, and PCBs were qualified as not
detected at elevated reporting limits and tentatively identified due to matrix interferences.
Preliminary data for all analytes were rejected in order to report the most appropriate result from
multiple dilutions. All other data, as qualified, are acceptable for use.

2.4 RESULTS

Elevated levels of TPAHs were observed in filter fabric samples from Catch Basins SL7 and
SL8. The dry weight TPAH results for samples from Catch Basins SL7 and SL8 were reported
as 6,471 micrograms (mg) and 2,129 mg respectively. These results are for the mass, not the
concentration, of TPAHs present in the solids. These values thus represent the total amount of
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3.0 Surface Soil Sampling

3.1 SCOPE

To characterize the quality of surface soil in the drainage basins surrounding Catch Basins SL7,
SL8, and SL14, a field investigation was conducted to collect surface soil samples from the
locations identified in Figure 2. Surface soil locations were selected to provide coverage of the
majority of the drainage basins surrounding Catch Basins SL7, SL8, SL14, and additional
locations were field-selected visually where bare soils were present. The topography of the
drainage basins slopes down to the shore line, with the basins likely capturing drainage from
areas to the north, south, and west (refer to Figure 3 for site topography).

Samples were collected in accordance with the Sampling and Analysis Plan/Quality Assurance
Project Plan (SAP/QAPP) for SL-7 and SL-8 Drainage Basin Sampling approved by Ecology in
a letter dated October 5, 2009. A total of 30 surface soil samples were collected at the site on
October 13, 2009, including a blind field duplicate at one sampling location.

3.2 SAMPLE COLLECTION METHODS

Sampling locations were selected at distances of approximately 2, 20, and 50 feet from Catch
Basins SL7 and SL8. These locations were spaced to effectively cover a substantial portion of
the drainage basin expected to contribute runoff to the catch basins of interest, with an
optimized number of samples. Sample locations were placed in approximately three rings,
radiating out from each catch basin, at the distances stated above. The second ring of samples
was offset from the first and third ring to provide greater coverage of the entire basin. Two
additional samples were collected at locations 28 feet east of SL7 (SL7-28-E-101309) and 70
feet northwest of SL8 (SL8-70-NW-101309) based on visual observations of poorly vegetated,
disturbed, or exposed soils. A total of 13 samples were collected surrounding each catch basin.

An additional four samples were collected in the area surrounding Catch Basin SL14, as it is in
close proximity to the other basins (refer to Figure 2). Sample locations were established on a
ring approximately 4 to 5 feet from Catch Basin SL14. Samples were not placed at a distance of
2 feet as with SL7 and SL8 because SL14 is located in a paved footpath; therefore soil samples
were collected as close to the catch basin as possible on the grassy area surrounding the
footpath.

Samples were identified with the following nomenclature: catch basin name-distance from catch
basin-direction from catch basin-date of sampling. For example, the sample collected 2 feet
north of Catch Basin SL7 was named SL7-2-N-101309.

Prior to sampling, each location was cleared of grass (if grass was present) by clipping down to
the soil surface with grass shears. Surface soil samples were collected using a 3-inch diameter
direct-push sampler (garden bulb planter; Field Photograph 2 in Appendix B). The outside of the
sampler was marked to indicate a 2-inch depth. The sampler was driven 2-inches into the
ground, then extracted and placed directly into laboratory-supplied glassware. Samples were
collected from the top 2 inches of soil (including grass roots) from the locations indicated in
Figure 2. Approximately 4 to 5 adjacent aliquots were collected from each location, yielding
sufficient volume to fill two 16-oz sample jars. Soils were placed directly into the jars without
homogenization-it was a~sumed that the aliquots collected directly adjacent to each other
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One blind field duplicate and one equipment rinse sample were collected as quality control
samples. Analytical results for the equipment rinse sample were less than laboratory detection
limits, and the field duplicate results were within an average relative percent difference (RPD)
value of 30 percent of the original field sample. The greater value between the original sample
and the duplicate is assumed to be the chemical concentration at this location. The equipment
rinse sample was collected by pouring laboratory deionized water over the non-disposable
sampling equipment, the direct push sampler, following standard decontamination procedures.

A data quality review was performed on the laboratory analytical results in accordance with the
SAP/OAPP (FloydlSnider 2009b). The following data quality requirements were reviewed
relative to quality criteria specified for the USEPA methods, analytical laboratory DOOs, and the
DOOs identified in the OAPP:

• Sample and quality control analysis frequencies

• Extraction and analysis holding times

• Blank contamination

• Surrogate recoveries

• LCS recoveries

• MS and MSD recoveries

• MS/MSD RPDs

The data quality review determined that all data were of useable quality, and no data
qualifications were required. All data are of acceptable quality for use.

3.5 RESULTS

3.5.1 Catch Basin SL7

A total of 13 samples were collected within the drainage basin surrounding SL7. Samples within
a 2-foot radius of SL7 generally reported TPAH levels greater than the site-specific sediment
cleanup level for TPAH (170 ppm), ranging from 845 mg/kg in Sample SL7-2-N-101309 to 1,228'
mg/kg in Sample SL7-2-W-101309. The majority of TPAHs were identified as HPAHs in all
samples. Other analyzed SVOCs were generally reported at low levels or were not detected.

Concentrations of TPAHs generally decreased at greater distances from SL7, with samples at
20 feet ranging in concentrations from 38 mg/kg in Sample SL7-20-NW-101309 to 736 mg/kg in
Sample SL7-20-SE-101309. The concentration of TPAH from the sample of exposed soil
located 28 feet east of SL7 was 241 mg/kg (SL7-28-E-101309). This concentration was
consistent with the range of TPAH concentrations encountered in the SL7 drainage basin. At 50
feet from SL7, TPAH concentrations ranged from 42 mg/kg in Sample SL7-50-N-101309 to
169 mg/kg in Sample SL7-50-S-101309. Low concentrations of bis(2-ethylhexyl)phthalate,
ranging from 0.14 mg/kg (SL7-20-NW-101309) to 0.59 mg/kg (SL7-28-E-101309), were
reported for several samples. Sample results are summarized in Table 2.
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4.0 Storm Drain Solids Sampling

4.1 SCOPE AND METHODS

To evaluate accumulated solids quality in the Catch Basin SL14 discharging to the GWSA via
Outfall A, a catch basin solids sample was collected from Catch Basin SL14 (refer to Figure 2).
The solids sampling was conducted using SPU's Standard Operating Procedure, WQ&S
S330o-Storm Drain Sediment Sampling: Catch basin and In-line Grab Sample Collection, and
was consistent with the sampling methods and protocols used during the Phase 1 Source
Control Investigation (FloydlSnider 2009a). Catch basin solids were not collected from SL14
during the Phase 1 Source Control Investigation. However, after evaluating the filter fabric
results from Catch Basins SL7 and SL8, it was decided to sample solids from Catch Basin SL14
because it is in close proximity to the other basins and the NE Corner meadow and drainage
area.

The sample was collected from the SL14 structure by FloydlSnider on October 14, 2009 and
analyzed by ARI for SVOCs, Sediment Management Standards metals, PCB Aroclors, total
organic carbon, and grain size. Laboratory analytical methods were consistent with methods
described in the Phase 1 Source Control Investigation. The thickness of the accumulated solids
in the catch basin was approximately 1 inch. Solids were collected from several locations within
the structure to provide a representative composite of the material present. Solids were
collected from the catch basin base using a stainless steel spoon, plastic scoop, or similar
device, and homogenized in a stainless steel bowl prior to placement in laboratory supplied
glassware. There was sufficient volume of solid present in the structure to collect the required
sample volume for analysis of all analytes listed above. Further details regarding sampling and
analytical methods can be found in Initial Source Control Screening Investigation of Storm
Drains submitted to Ecology in April 2009 (FloydlSnider 2009a).

4.2 RESULTS

The chemical testing results for the sample from Catch Basin SL14 are shown in Table 3. The
TPAH result of 47 mg/kg was less than the site-specific sediment quality level of 170 mg/kg for
TPAH. In addition to PAHs, bis(2-ethylhexyl)phthalate, 4-methylphenol, and low levels of metals
were detected in this sample. PCBs were not detected in this sample. All laboratory reports are
included in Appendix C.
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Table 1
Filter Fabric Analytical Results

Gas Works Sediment Area

Outfall A
Sampling Station SL 7 SL8 Trip Blank

Sampling Date 6/15/2009 6/15/2009 6/15/2009

Analytes ~g ~g ~g

Polychlorinated Biphenyls (USEPA Method 8082 )
Aroclor 1016 5 U 5 U 0.5 U
Aroclor 1221 5 U 5 U 0.5 U
Aroclor 1232 5 U 5 U 0.5 U
Aroclor 1242 5 U 5 U 0.5 U
Aroclor 1248 8 UY 5 U 0.5 U
Aroclor 1254 21 12 0.6
Aroclor 1260 28 12 0.5 U
PCBs (Total) 49 24 0.6

Semivolatile Orqanic Compounds (USEPA Method 82700)
2,4,5-Trichlorophenol 25,000 U 25,000 U 5,000 U
2,4,6-Trichlorophenol 25,000 U 25,000 U 5,000 U
2,4-Dichlorophenol 25,000 U 25,000 U 5,000 U
2,4-Dimethylphenol 5,000 U 5,000 U 1,000 U
2,4-Dinitrophenol 50,000 U 50,000 U 10,000 U
2-Chloronaphthalene 5,000 U 5,000 U 1,000 U
2-Chlorophenol 5,000 U 5,000 U 1,000 U
2-Methylphenol 5,000 U 5,000 U 1,000 U
2-Nitrophenol 25,000 U 25,000 U 5,000 U
4,6-Dinitro-o-cresol 50,000 U 50,000 U 10,000 U
4-Chloro-3-methylphenol 25,000 U 25,000 U 5,000 U
4-Methylphenol 5,000 U 5,000 U 1,000 U
4-Nitrophenol 25,000 U 25,000 U 5,000 U
Benzoic Acid 50,000 U 50,000 U 10,000 U
Benzyl Alcohol 25,000 U 25,000 U 5,000 U
bis(2-Chloroethoxy)methane 5,000 U 5,000 U 1,000 U
bis-Chloroisopropyl ether 5,000 U 5,000 U 1,000 U
Carbazole 8,600 5,000 U 1,000 U
Dibenzofuran 6,000 UY 5,000 U 1,000 U
Hexachlorobutadiene 5,000 U 5,000 U 1,000 U
Hexachlorocyclopentadiene 25,000 U 25,000 U 5,000 U
Isophorone 5,000 U 5,000 U 1,000 U
N-Nitroso-di-b-propylamine 25,000 U 25,000 U 5,000 U
N-Nitrosodiphenylamine 5,000 U 5,000 U 1,000 U
Pentachlorophenol 25,000 U 25,000 U 5,000 U
Phenol 5,000 U 5,000 U 1,900
Low Molecular Weiqht Polycyclic Aromatic H drocarbons

Naphthalene 72,000 26,000 1,000 U
Acenaphthylene 65,000 29,000 1,000 U
Acenaphthene 5,000 U 5,000 U 1,000 U
Fluorene 21,000 5,000 U 1,000 U
Phenanthrene 210,000 66,000 1,000 UY
Anthracene 55,000 27,000 1,000 U
1-Methylnaphthalene 8,000 5,000 U 1,000 U
2-Methylnaphthalene 17,000 6,900 1,000 U

Total LPAH' 423,000 148,000 1,000 UY
High Molecular Weight Polycyclic Aromatic H drocarbons

Fluoranthene 1,000,000 310,000 1,000 U
pyrene 1,100,000 310,000 1.000 U
Benzo(a)anthracene 300,000 110,000 1.000 U
Chrysene 530,000 190,000 1,000 U
Benzo(b)fluoranthene 840,000 200,000 1.000 U

High Molecular Weight Polycyclic Aromatic Hydrocarbons (continued)
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Table 1
Filter Fabric Analytical Results

Gas Works Sediment Area

Outfall A
Sampling Station SL 7 SL8 Trip Blank

Sampling Date 6/15/2009 6/15/2009 6/15/2009
Analytes [.19 [.19 [.19

Benzo(k)fluoranthene 610,000 200,000 1,000 U

Benzofluoranthenes (total) 1,450,000 400,000 1,000 U
Benzo(a)pyrene 770,000 290,000 1,000 U
Benzo(q,h,i)perylene 450,000 190,000 1,000 U
Indeno(1,2,3-cd)pyrene 390,000 160,000 1,000 U
Dibenz(a,h)anthracene 58,000 21,000 1,000 U

Total HPAH2 6,048,000 1,981,000 1,000 U

Total PAH 6,471,000 2,129,000 1,000 UY
Phthalates

bis(2-Ethylhexyl)phthalate 24,000 U 53,000 U 45,000
Butyl benzyl phthalate 5,000 U 5,000 U 1,000 U
Di-n-butyl phthalate 5,200 7,100 15,000 UY
Di-n-octyl phthalate 5,000 U 5,000 U 1,000 U
Diethylphthalate 5,000 U 5,000 U 1,000 U
Dimethyl phthalate 5,000 U 5,000 U 1,000 U

Volatile Orqanic Compounds (USEPA Method 82700)
1,2A-Trichlorobenzene 5,000 U 5,000 U 1,000 U
1,2-Dichlorobenzene 5,000 U 5,000 U 1,000 U
1,3-Dichlorobenzene 5,000 U 5,000 U 1,000 U

1A-Dichlorobenzene 5,000 U 5,000 U 1,000 U
2A-Dinitrotoluene 25,000 U 25,000 U 5,000 U
2,6-Dinitrotoluene 25,000 U 25,000 U 5,000 U
2-Nitroaniline 25,000 U 25,000 U 5,000 U
3,3'-Dichlorobenzidine 25,000 U 25,000 U 5,000 U
3-Nitroaniline 25,000 U 25,000 U 5,000 U
4-Bromophenyl phenyl ether 5,000 U 5,000 U 1,000 U

4-Chloroaniline 25,000 U 25,000 U 5,000 U
4-Chlorophenyl phenyl ether 5,000 U 5,000 U 1,000 U

4-Nitroaniline 25,000 U 25,000 U 5,000 U
bis(2-Chloroethyl)ether 5,000 U 5,000 U 1,000 U
Hexachlorobenzene 5,000 U 5,000 U 1,000 U
Hexachloroethane 5,000 U 5,000 U 1,000 U
Nitrobenzene 5,000 U 5,000 U 1,000 U

Notes:
Italics Indicate detected concentrations.

1 The total LPAH represents the sum of the following low molecular weight
polynuclear aromatic compounds: naphthalene, acenapthylene, acenaphthene,

2 The total HPAH represents the sum of the following high molecular weight
polynuclear aromatic compounds: f1uroanthene, pyrene, benz(ajanthracene,
chrysene, total benzofluroanthenes, benzo(ajpyrene, indeno(1,2,3,-c,djpyrene,

Abbreviations:
Cone. Concentration
HPAH High molecular weight polycyclic aromatic hydrocarbon
LPAH Low molecular weight polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl

Qual. Qualifier
SVOC Semivolatile organic compound

USEPA U.S. Environmental Protection Agency
VOC Volatile organic compound

Lab Qualifiers:
U Indicates the compound was undetected at the given reporting limit.

UY Indicates the compound was undeteced at the raised reporting limit.
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Table 2
Surface Soil Analytical Results

Semivolatile Organic Compounds by USEPA Method 8270D1

Gas Works Sediment Area

Sample ID SL14-4.9-N-l01309 SL14-4-NE-l01309 SL14-5-SW-l 01309 SL14-5-W-l01309 SL7-2-N-l01309 SL7-2-E-l01309 SL7-2-S-101309 SL7-2-W-l01309 SL7-20-NE-l01309 SL7-20-SE-l01309
Units wq/kq wq/kq wq/kq Wq/kq jJq/kq Wq/kq Wq/kq ualka Wq/kq Wq/kq

Low Molecular WeiClht Polycyclic Aromatic Hydrocarbons
Acenaphthylene 270 250 330 260 8400 73000 8700 77000 2400 6700
Acenaphthene 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
Anthracene 230 790 260 790 7800 9700 7000 70000 7500 5000
Fluorene 79 60 U 87 61 U 2700 2000 2300 2900 470 950
Naphthalene 730 430 440 350 6500 77000 7700 7800 3900 6500
Phenanthrene 7000 840 7300 780 36000 37000 30000 37000 6200 76000
2-Methylnaphthalene 790 740 760 720 2700 2600 2700 2400 850 7600
Total LPAH 2309 7770 2477 7580 67400 66700 54500 62700 74470 35750
HiClh Molecular WeiQht Polycyclic Aromatic Hvdrocarbons
Benzo(a)anthracene 7700 970 7200 7200 45000 76000 48000 76000 70000 44000
Benzo(b)f1uoranthene 7400 7200 7400 7300 49000 93000 48000 82000 75000 48000
Benzo(k)f1uoranthene 7400 7200 7400 7300 49000 93000 48000 82000 75000 48000
Benzofluoranthenes (total) 2800 2400 2800 2600 98000 786000 96000 764000 30000 96000
Benzo(a)pyrene 7800 7500 7900 7800 85000 730000 84000 730000 22000 74000
Benzo(q,h,i)perylene 960 920 970 730 770000 85000 700000 730000 27000 700000
Chrysene 7400 7200 7500 7400 58000 87000 58000 87000 74000 50000
Dibenzo(a, h)anthracene 240 240 280 270 9400 75000 70000 78000 3500 73000
Fluoranthene 2400 2700 2600 2600 720000 200000 740000 270000 23000 700000
Indeno(1,2,3-cd)pvrene 940 970 970 740 88000 77000 84000 700000 77000 84000
pyrene 2800 2400 3700 3000 770000 230000 780000 250000 34000 740000
Total HPAH 74440 72580 75320 74280 783400 7086000 800000 7765000 774500 707000
Total PAH 76749 74290 77737 75860 844800 7752700 854500 7227700 788970 736750
Phthalates
bis (2-ethylhexvl)phthalate 7600 7400 7700 7200 390 U 500 U 470 U 570 U 290 480
Butyl benzyl phthalate 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
Di-n-butyl phthalate 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
Di-n-octyl phthalate 60 U 94 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
Diethylphthalate 60 U 290 100 61 U 390 U 500 U 410 U 510 U 200 U 340 U
Dimethyl phthalate 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
Miscellaneous Semivolatile OrClanic Compounds
1,2,4-Trichlorobenzene 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
1,2-Dichlorobenzene 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
1,3-Dichlorobenzene 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
l,4-Dichlorobenzene 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
l-Methylnaphthalene 720 83 700 69 7700 920 900 7700 470 460
2,4,5-Trichlorophenol 300 U 300 U 310 U 300 U 2000 U 2500 U 2000 U 2600 U 980 U 1700 U
2,4 ,6-Trichlorophenol 300 U 300 U 310 U 300 U 2000 U 2500 U 2000 U 2600 U 980 U 1700 U
2,4-Dichlorophenol 300 U 300 U 310 U 300 U 2000 U 2500 U 2000 U 2600 U 980 U 1700 U
2,4-Dimethylphenol 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 IJ 200 U 340 U
2,4-Dinitrophenol 600 U 600 U 620 U 610 U 3900 U 5000 U 4100 U 5100 U 2000 U 3400 U
2,4-Dinitrotoluene 300 U 300 U 310 U 300 U 2000 U 2500 U 2000 U 2600 U 980 U 1700 U
2,6-Dinitrotoluene 300 U 300 U 310 U 300 U 2000 U 2500 U 2000 U 2600 U 980 U 1700 U
2-Chloronaphthalene 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
2-Chlorophenol 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
2-Methylphenol 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
2-Nitroaniline 300 U 300 U 310 U 300 U 2000 U 2500 U 2000 U 2600 U 980 U 1700 U
2-Nitrophenol 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
3,3'-Dichlorobenzidine 300 U 300 U 310 U 300 U 2000 U 2500 U 2000 U 2600 U 980 U 1700 U
3-Nitroaniline 300 U 300 U 310 U 300 U 2000 U 2500 U 2000 U 2600 U 980 U 1700 U
4,6-Dinitro-o-cresol 600 U 600 U 620 U 610 U 3900 U 5000 U 4100 U 5100 U 2000 U 3400 U
4-Bromophenyl phenyl ether 60 U 60 U 62 U 61 U 390 U 500 U 410 U 510 U 200 U 340 U
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Table 2
Surface Soil Analytical Results

Semivolatile Organic Compounds by USEPA Method 827001

Gas Works Sediment Area

Sample ID SL7-20-NW-101309 SL7-20-SW-101309 SL7-28-E-101309 SL7-50-N-101309 SL7-50-E-101309 SL7-50-S-1 01309 SL7-50-W-101309 SL8-2-N-101309 SL8-2-N-101309D SL8-2-E-101309
Units Wq/kq Wq/kq jJ~/k~ jJ~/k~ jJ~/k~ Wq/k~ Wq/kq Wq/kO Wq/kq WO/kq

Low Molecular WeiQht Pol'. cyclic Aromatic Hydrocarbons
Acenaphthylene 460 2300 3800 550 7700 7600 620 7300 700 670
Acenaphthene 61 U 190 U 190 U 62 U 63 U 180 U 62 U 140 61 U 64 U
Anthracene 370 2000 3200 400 620 7600 450 7300 520 570
Fluorene 92 420 590 770 200 360 750 870 740 770
Naphthalene 640 2600 5700 590 980 2200 7400 7400 7200 7700
Phenanthrene 7500 7200 8600 2000 2600 7000 3000 7500 2000 2300
2-Methylnaphthalene 780 670 7500 790 370 590 300 680 480 500
Total LPAH 3062 74520 27890 3650 5500 72760 5620 72570 4560 4750
HiQh Molecular WeiQht Pol cyclic Aromatic Hydrocarbons
Benzo(a)anthracene 2700 75000 75000 2300 4400 70000 2700 3000 7700 7900
Benzo(b)fluoranthene 3200 74000 22000 3800 5200 75000 3600 3000 2300 2200
Benzo(klfluoranthene 3200 74000 22000 3800 5200 75000 3600 3000 2300 2200
Benzofluoranthenes (total) 6400 28000 44000 7600 70400 30000 7200 6000 4600 4400
Benzo(a)pyrene 4700 22000 33000 4700 7500 76000 4500 4200 3000 3700
Benzo(~,h,i)perylene 4700 77000 72000 4600 72000 74000 4400 7600 7200 7700
Chrysene 2600 75000 22000 2900 5200 73000 3000 3400 2200 2300
Dibenzo(a,h)anthracene 450 2600 3000 530 7700 7800 570 480 340 370
Fluoranthene 4900 37000 35000 5000 7600 25000 5500 8400 3300 3600
Indeno(1,2,3-cd)pyrene 3400 76000 77000 3900 9200 74000 4300 7500 7200 7200
pyrene 6500 47000 44000 6500 71000 32000 7200 8300 3800 4000
Total HPAH 34550 787600 279000 38030 68400 755800 38770 36880 27340 27970
Total PAH 37672 202720 240890 47680 73900 768560 44330 49390 25900 26720
Phthalates
bis(2-ethylhexyl)phthalate 740 300 590 750 370 370 750 260 260 300
Butyl benzyl phthalate 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Di-n-butyl phthalate 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Di-n-octyl phthalate 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Diethylphthalate 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Dimethyl phthalate 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Miscellaneous Semivolatile OrQanic Compounds
1,2A-Trichlorobenzene 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
l,2-Dichlorobenzene 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
1,3-Dichlorobenzene 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
lA-Dichlorobenzene 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
l-Methylnaphthalene 700 370 540 770 760 280 200 500 270 370
2A,5-Trichlorophenol 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
2A ,6-Trichlorophenol 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
2A-Dichlorophenol 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
2A-Dimethylphenol 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
2A-Dinitrophenol 610 U 1900 U 1900 U 620 U 630 U 1800 U 620 U 610 U 610 U 640 U
2A-Dinitrotoluene 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
2,6-Dinitrotoluene 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
2-Chloronaphthalene 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
2-Chlorophenol 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
2-Methylphenol 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
2-Nitroaniline 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
2-Nitrophenol 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
3,3 '-Dichlorobenzidine 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
3-Nitroaniline 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
4,6-Dinitro-o-cresol 610 U 1900 U 1900 U 620 U 630 U 1800 U 620 U 610 U 610 U 640 U
4-Bromophenyl phenyl ether 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U

F:\projects\COS-GWSA\T6020 Storm Drain investigations\SL7 SL8\Soil Sampling data report\031910 EcologylTablesl
GWSA NECorner DataRpt Tables 031910.xlsx 2

March 19, 2010 Page 3 of 6

Gas Works Park Northeast Corner
Source Control Data Report

Table 2



FLOYD I SNIDER

Table 2
Surface Soil Analytical Results

SemivolaWe Organic Compounds by USEPA Method 82700'

Gas Works Sediment Area

Sample 10 SL7-20·NW-101309 SL7-2Q·SW-T01309 SL7-28-E"-101309 SL7-50-N-101309 SL7-50·E-101309 SL7-50·S-1 01309 SL7·50·W-101309 SL8-2-N-101309 SL8-2·N-1013090 SL8-2-E-101309
Units (JQ/kq flq/kq (Jq/kq (Jq/kq (Jq/kq (Jq/kq (Jq/kq (Jq/kq IJq/kq IJq/kq

Miscellaneous Semivolatile Orqanic Compounds (continued)
4-Chloro-3-methylphenol 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
4-Chloroaniline 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
4-Chlorophenyl phenyl ether 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
4-Methylphenol 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
4-Nitroaniline 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
4-Nitrophenol 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
Benzoic acid 610 U 1900 U 1900 U 620 U 630 U 1800 U 620 U 610 U 610 U 640 U
Benzyl alcohol 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
bis(2-chloroethoxy)methane 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
bis(2-chloroethyl)ether 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
bis-chloroisopropyl ether 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Carbazole 71 270 530 97 110 220 89 560 100 100
Oibenzofuran 61 U 190 U 360 62 U 63 U 180 U 62 U 360 96 96
Hexachlorobenzene 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Hexachlorobutadiene 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Hexachlorocyclopentadiene 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
Hexachloroethane 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Isophorone 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Nitrobenzene 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
N-Nitroso-di-n-propylamine 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 310 U 320 U
N-Nitrosodiphenylamine 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U
Pentachlorophenol 310 U 960 U 950 U 310 U 310 U 920 U 310 U 300 U 5900 320 U
Phenol 61 U 190 U 190 U 62 U 63 U 180 U 62 U 61 U 61 U 64 U

Notes:
Italics Indicates detected concentrations.

1 All samples were collected on 10/13/2009 at a depth of 0 to 2 inches.

Abbreviations:
HPAH High molecular weight polycyclic aromatic hydrocarbons
LPAH Low molecular weight polycyclic aromatic hydrocarbons
SVOC Semivolatile organic compound

USEPA U.S. Environmental Protection Agency

Lab Qualifier:
U Indicates the compound was undetected at the reported concentration.
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Sample ID SL8-2-S-101309 SL8-2-W-101309 SL8-20-NE-101309 SL8-20-NW-101309 SL8-20-SE-101309 SL8-20-SW-101309 SL8-50-N-101309 SL8-50-E-101309 SL8-70-NW-101309
Units J.1q/kq J.1q/kq I.1q/kq J.1q/kq J.1q/kq I.1q/kq I.1q/kq J.1q/kq I.1q/kq

Low Molecular Weight Pol,cyclic Aromatic Hydrocarbons
Acenaphthylene 500 700 7300 7700 370 7200 370 5000 840
Acenaphthene 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Anthracene 440 520 680 640 250 770 260 4300 550
Fluorene 740 780 290 200 .700 280 700 2700 200
Naphthalene 770 7700 7700 7700 470 7700 390 2800 690
Phenanthrene 7800 2300 4600 3200 7300 4200 7400 24000 3400
2-Methylnaphthalene 380 480 680 390 230 860 740 7700 260
Total LPAH 3650 4800 7970 6240 2430 8750 2520 38200 5680
High Molecular Weight Pol cyclic Aromatic Hydrocarbons
Benzo(a)anthracene 7900 2700 3000 4300 7300 4000 7200 72000 3800
Benzo(b)f1uoranthene 2700 2500 3800 4200 7200 3800 7200 9800 4300
Benzo(k)fluoranthene 2700 2500 3800 4200 7200 3800 7200 9800 4300
Benzofluoranthenes (total) 4200 5000 7600 8400 2400 7600 2400 79600 8600
Benzo(a)pvrene 3700 3400 5700 6000 2700 6200 2300 76000 6700
Benzo(q,h,i)perylene 7500 7500 3400 6600 7200 4500 7600 74000 8200
Chrysene 2300 2600 3900 4500 7400 5200 7600 76000 4900
Dibenzo(a,h)anthracene 570 520 550 720 230 7700 200 2000 880
Fluoranthene 3500 3900 6000 7000 2400 7800 2900 26000 8600
Indeno(1,2,3-cd)pyrene 7600 7600 3700 5300 7200 4200 7400 73000 4400
pyrene 4700 4500 9000 8000 3700 70000 3500 32000 77000
Total HPAH 22770 25720 47650 50820 75330 50600 77700 750600 57080
Total PAH 26360 29920 49620 57060 77760 58750 79620 788800 62760
Phthalates
bis (2-ethylhexyl)phthalate 630 240 250 340 740 690 750 680 330
Butyl benzyl phthalate 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Di-n-butYI phthalate 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Di-n-octyl phthalate 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Diethylphthalate 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Dimethyl phthalate 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Miscellaneous Semivolatile Organic Compounds
1,2,4-Trichlorobenzene 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
1,2-Dichlorobenzene 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
1,3-Dichlorobenzene 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
1A-Dichlorobenzene 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
1-Methylnaphthalene 250 300 530 220 740 530 88 7400 750
2A,5-Trichlorophenol 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
2A,6-Trichlorophenol 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
2A-Dichlorophenol 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
2A-Dimethylphenol 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
2A-Dinitrophenol 640 U 660 U 620 U 630 U 610 U 640 U 620 U 1900 U 620 U
2A-Dinitrotoluene 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
2,6-Dinitrotoluene 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
2-Chloronaphthalene 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
2-Chlorophenol 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
2-Methylphenol 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
2-Nitroaniline 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
2-Nitrophenol 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
3,3'-Dichlorobenzidine 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
3-Nitroaniline 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
4,6-Dinitro-o-cresol 640 U 660 U 620 U 630 U 610 U 640 U 620 U 1900 U 620 U
4-Bromophenyl phenyl ether 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U

FLOYD I SNIDER

F:\projects\COS-GWSA\T6020 Storm Drain investigations\SL7 SL8\Soil Sampling data reportl031910 EcologylTables\
GWSA NEComer DataRpt Tables 031910.xlsx 2

March 19, 2010

Table 2
Surface Soil Analytical Results

Semivolatile Organic Compounds by USEPA Method 8270D1

Page 5 of 6

Gas Works Sediment Area

Gas Works Park Northeast Corner
Source Control Data Report

Table 2



FLOYD I SNIDER

Table 2
Surface Soil Analytical Results

Semivolatile Organic Compounds by USEPA Method 8270D1

Gas Works Sediment Area

Sample ID SLS-2-S-101309 SLS-~·W-101309 SLS-20-NE-101309 SLS-20-NW-101309 SLS-20-SE-101309 SLS-20-SW-101309 SLS-50-N-1 01309 SLS-50-E-101309 SLS·70-NW-1 01309
Units IJq/kq IJql'kq IJq/kq IJq/kq IJq/kq IJq/kq I.1q/kq IJq/kq I.1q/kq

Miscellaneous Semivolatile Orqanic Compounds (continued)
4-Chloro-3-methylphenol 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
4-Chloroaniline 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
4-Chlorophenyl phenyl ether 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
4-Methylphenol 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
4-Nitroaniline 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
4-Nitrophenol 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
Benzoic acid 640 U 660 U 620 U 630 U 610 U 640 U 620 U 1900 U 620 U
Benzyl alcohol 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
bis (2-chloroethoxy)methane 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
bis(2-chloroethyl)ether 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
bis-chloroisopropyl ether 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Carbazole 83 100 100 140 61 U 200 62 U 1300 140
Dibenzofuran 81 99 75 83 61 U 140 62 U 480 62 U
Hexachlorobenzene 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Hexachlorobutadiene 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Hexachlorocyclopentadiene 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
Hexachloroethane 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Isophorone 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Nitrobenzene 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
N-Nitroso-di-n-propylamine 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
N-Nitrosodiphenylamine 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U
Pentachlorophenol 320 U 330 U 310 U 310 U 300 U 320 U 310 U 960 U 310 U
Phenol 64 U 66 U 62 U 63 U 61 U 64 U 62 U 190 U 62 U

Notes:
Italics Indicates detected concentrations.

1 All samples were collected on 10/13/2009 at a depth of 0 to 2 inches.

Abbreviations:
HPAH High molecular weight polycyclic aromatic hydrocarbons
LPAH Low molecular weight polycyclic aromatic hydrocarbons
SVOC Semivolatile organic compound

USEPA U.S. Environmental Protection Agency

Lab Qualifier:
U Indicates the compound was undetected at the reported concentration.
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Table 3
Catch Basin Solids Analytical Results

Gas Works Sediment Area

Analytes SL14·101409
Metals (USEPA Method 6010B) mg/kg
Arsenic 10 U
Cadmium 0.9
Chromium 47
Copper 73.9
Lead 68
Mercury' 0.25
Silver 0.8 U
Zinc 428
Polvchlorinated Biphenyls (USEPA Method 8082) IJg/kg
Aroclor 1016 33 U
Aroclor 1221 33 U
Aroclor 1232 33 U
Aroclor 1242 33 U
Aroclor 1248 33 U
Aroclor 1254 33 U
Aroclor 1260 33 U
Semivolatile Organic Compounds (USEPA Method 8270D) IJg/kg
2,4,5-Trichloroohenol 640 U
2,4,6-Trichlorophenol 640 U
2,4-Dichlorophenol 640 U
2,4-Dimethylphenol 130 U
2,4-Dinitrophenol 1300 U
2-Chloronaphthalene 130 U
2-Chlorophenol 130 U
2-Methylphenol 130 U
2-Nitrophenol 640 U
4,6-Dinitro-o-cresol 1300 U
4-Chloro-3-methylphenol 640 U
4-Methylphenol 1400
4-Nitrophenol 640 U
Benzoic Acid 1300 U
Benzyl Alcohol 640 U
bis(2-Chloroethoxy)methane 130 U
bis-Chloroisopropyl ether 130 U
Carbazole 130 U
Dibenzofuran 130 U
Hexachlorobutadiene 130 U
Hexachlorocyclopentadiene 640 U
Isoohorone 130 U
N-Nitroso-di-b-orooylamine 640 U
N-Nitrosodiohenylamine 130 U
Pentachlorophenol 640 U
Phenol 130 U

LPAHs IJg/kg
Naphthalene 480
Acenaphthylene 510
Acenaphthene 130 U
Fluorene 190
Phenanthrene 2100
Anthracene 430
1-Methylnaphthalene 150
2-Methylnaphthalene 200
Total LPAH2 3710
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Table 3
Catch Basin Solids Analytical Results

Gas Works Sediment Area

Analytes SL14-101409
HPAHs IJg/kg
Fluoranthene 7300
Pvrene 8400
Benzo(a)anthracene 2600
Chrvsene 3600
Benzo(b)fluoranthene 3200
Benzo(k)fluoranthene 3200
Benzofluoranthenes (total) 6400
Benzo(a)pvrene 5100
Benzo(q,h,i)pervlene 5400
Indeno(1,2,3-cd)pvrene 3500
Dibenz(a,h)anthracene 270
Total HPAH 3 42570
Total PAH 46280
Phthalates IJg/kg
bis(2-Ethvlhexvl)phthalate 6000
Butvl benzvl phthalate 130 U
Di-n-butvl phthalate 130 U
Di-n-octvl phthalate 130 U
Diethylphthalate 130 U
Dimethvl phthalate 130 U

Volatile Or!lanic Compounds (USEPA Method 8270D) IJg/kCl
1,2,4-Trichlorobenzene 130 U
1,2-Dichlorobenzene 130 U
1,3-Dichlorobenzene 130 U
1,4-Dichlorobenzene 130 U
2,4-Dinitrotoluene 640 U
2,6-Dinitrotoluene 640 U
2-Nitroaniline 640 U
3,3'-Dichlorobenzidine 640 U
3-Nitroaniline 640 U
4-Bromophenyl phenvl ether 130 U
4-Chloroaniline 640 U
4-Chlorophenyl phenyl ether 130 U
4-Nitroaniline 640 U
bis(2-Chloroethvl)ether 130U
Hexachlorobenzene 130 U
Hexachloroethane 130 U
Nitrobenzene 130 U
Notes:

Italics Indicate detected concentrations.
1 USEPA Method 7471A .

2 The total LPAH represents the sum of the following low molecular weight polynuclear aromatic
compounds: naphthalene, acenapthylene, acenaphthene, fluorene, phenanthrene, and anthracene.

3 The total HPAH represents the sum of the following high molecular weight polynuclear aromatic
compounds: f1uroanthene, pyrene, benz(ajanthracene, chrysene, total benzofluroanthenes,
benzo(a)pyrene, indeno(1 ,2, 3,-c,djpyrene, dibenzo(a,h)anthracene, and benzo{g, h,ijperylene.

Abbreviations:
Conc. Concentration

HPAH High molecular weight polycyclic aromatic hydrocarbon
LPAH Low molecular weight polycyclic aromatic hydrocarbon

PCB Polychlorinated biphenyl

Qual. Qualifier

USEPA U.S. Environmental Protection Agency

Lab Qualifier:
U Indicates the compound was undetected at the given reporting limit.
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Figure 1
Vicinity Map
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Notes:
Orthoimage provided by City of Seattle and dated 2007.
Stormwater conveyance feature locations based on City
of Seattle GIS data, historical research by FloydlSider,
and site inspection.

Par kW 0 r k s

?SL12

G

Scale in Feet

o

Legend

o Maintenance Hole or Manhole Location I - =j I ~ _Ie-:, S-:::;:"
o Catch BaSin Location ~ \8sY .~~
• Inlet Location

-$- Drain Location

o Unknown Sewer/Lateral Point Location

• City Storm Drain Outfall Location

/'./ Sanitary Sewer

/'./ Storm Drain

'"," Drainage Ditch
Perforated Section of Pipe

/'v/ Streets

o Parcel Boundary

D Lake Union Shoreline

FLOYD I SNIDER
strategy. science. engineering

Gas Works Park Northeast Corner
Source Control Data Report
Gas Works Sediment Area

Seattle, Washington

Figure 2
Stormwater Conveyance System
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Figure 3
Total PAH Concentrations in Surface Soil and

Catch Basin Sampling Locations and Results in
the Vicinity of SL7, SL8, and SL14
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Sediment Catch Basin Insert

• Made of geotextile fabric and intended only for sediment removal
• Collects sediment and allows water to pass through freely
• Will not cause ponding
• Best for construction sites and areas prone to sediment build-up
• Capable of repeated use
• Fits catch basins up to 30" x 40"

Adapter skirt
(for a perfect fit)

~

t:P
Geotextile t:P
fabric • t:P

Overflow t:P
(to bypass peak t:P
storm volumes)

sediment/
accumulation

Retrieval strap

136,

1
24"

l

1420 NW Gilman Blvd #2145 - Issaquah, WA 98027
Phone: 800.909.3677 - Fax: 888.234.3677

Web: shopbowhead.com
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Field Photograph 3. Sampling locations flagged around Catch Basin SL7.

.
Field Photograph 4. Sample SL7-50-W.
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Appendix B
Field Photographs 3 and 4
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Sediment Catch Basin Insert

• Made of geotextile fabric and intended only for sediment removal
• Collects sediment and allows water to pass through freely
• Will not cause ponding
• Best for construction sites and areas prone to sediment build-up
• Capable of repeated use
• Fits catch basins up to 30" x 40"

Adapter skirt
(for a perfect fit)

~

t:P
Geotexti Ie t:P
fabric .. t:P

Overflow t:P
(to bypass peak t:P
storm volumes)

sediment/
accumulation

Retrieval strap

136'

1
24"

!

1420 NW Gilman Blvd #2145 - Issaquah, WA 98027
Phone: 800.909.3677 - Fax: 888.234.3677

Web: shopbowhead.com
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Sample Index
Floyd/Snider - Gasworks Park

Sample ID Laboratory ID SVOC PCB
SL7 09-14077-PD37A ../ ../

SL8 09-14078-PD37B ../ ../

Filter Bag Blank 09-14079-PD37C ../ ../

cjw 8/12/2009
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Continuing Calibration

All values for the relative response factor (RRF) were greater than the 0.05 minimum control1imit.
The continuing calibration (CCAL) percent difference (%D) values were within the +/- 25% control
limits, with the exceptions noted below. For outliers indicative ofa high bias, positive results in the
associated samples were estimated (1-5B). No action was taken for non-detects. For outliers
indicative of a low bias, positive results and reporting limits were estimated (J/UJ-5B). The
following outliers were noted:

CCAL 7/2/09 16:18:

Blanks

nitrobenzene, 3-nitroaniline - high bias; no pOSItIve results
2,4-dinitrotoluene, indeno(l23-cd)pyrene -low bias (J/UJ-5B)

A method blank was analyzed at the proper frequency. No target analytes were detected.

One Filter Bag Blank was analyzed. Phenol and bis(2-ethylhexyl)phthalate were detected in this
blank. Phenol was not detected in the field samples. The bis(2-ethylhexyl)phthalate results for
samples SL7 and SL8 were less than the action level of 10 times the blank amount and were
qualified as not-detected (U-6).

Surrogate Compounds

The percent recovery (%R) values for the surrogates nitrobenzene-dID and 2-chlorophenol-d4 were
less than the lower control limit in the method blank. The %R values for the surrogates
nitrobenzene-dIO,2-ch1orophenol-d4, 1,2-dichlorobenzene and 2-fluorophenol were less than the
lower control limit in the laboratory control sample. Qualifiers are not assigned to QC samples;
therefore no action was necessary.

Matrix Spike/Matrix Spike Duplicates

Matrix spike/matrix spike duplicate (MS/MSD) samples were not analyzed. Laboratory accuracy
was evaluated using the surrogate and laboratory control sample (LCS) recoveries. Precision could
not be assessed.

Internal Standards

The recoveries for the following internal standards were greater than the upper control limit of
200%:

Samples SL7, SL8: chrysene-dI2, perylene-dI2, di-n-octylphthalate-d4
Sample Filter Bag Blank: chrysene-dI2, perylene-dI2, di-octylphthalate-d4, phenanthrene-dID

The samples were re-analyzed at higher dilutions, with the result of the re-analyses supporting the
original results. Both sets of data were reported. In order to report the lowest possible reporting

cjw 8/12/2009
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DATA VALIDATION REPORT
Gasworks, COS-GWSA-0560

PCB Aroclors by SW846 Method 8082
SDG: PD37

This report documents the review of analytical data from the analyses of filter bag samples and the
associated laboratory quality control (QC) samples. Samples were analyzed by Analytical
Resources, Inc., Tukwila, Washington. All data received a full (Level IV) validation. See the
Sample Index for a complete list of samples for which data were reviewed.

I. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

II. EDD VERIFICATION

The electronic data deliverables were verified by comparison to the hardcopy data package. All
sample results were verified. No transcription errors were found.

III. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

Holding Times and Sample Preservation

Initial Calibration (ICAL)

Continuing Calibration (CCAl)

Blanks

Surrogate Compounds

laboratory Control Samples (lCS/lCSD)

Matrix Spikes/Matrix Spike Duplicate (MS/MSD)

Internal Standards

Target Analyte list

2 Reporting Limits

2 Compound Identification

1 Reported Results

1 Calculation Verification

I Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Holding Times and Sample Preservation

The cooler was received at the laboratory with the temperature outside the recommended
temperature range of 4°C ± 2°C. The temperature outlier (14.8°C) did not impact data quality;
therefore no data were qualified.

cjw 8/12/2009
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Reported Results

Samples are reported as total ug for the sample size of Y4 of the filter bag. Results must be
multiplied by four in order to determine the total ug in the entire bag.

Calculation Verification

Several results were verified by recalculation from the raw data. No calculation or transcription
errors were noted.

IV. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed the specified analytical method.
Accuracy was acceptable, as demonstrated by the surrogate and laboratory control sample percent
recovery values. Precision could not be assessed.

Data were qualified as not detected at elevated reporting limits and tentatively identified due to
matrix interferences.

Data were rejected in order to report the most appropriate result from multiple analyses.
Completeness is not affected as a usable result remains for all analytes in all samples.

Data that have been rejected should not be used for any purpose. All other data, as qualified, are
acceptable for use.

cjw 8/12/2009
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DATA VALIDATION QUALIFIER CODES
Based on National Functional Guidelines

The following definitions provide brief explanations of the qualifiers assigned to results in the
data review process.

U

J

NJ

UJ

R

The analyte was analyzed for, but was not detected
above the reported sample quantitation limit.

The analyte was positively identified; the associated
numerical value is the approximate concentration of the
analyte in the sample.

The analysis indicates the presence of an analyte that
has been "tentatively identified" and the associated
numerical value represents the approximate
concentration.

The analyte was not detected above the reported
sample quantitation limit. However, the reported
quantitation limit is approximate and mayor may not
represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the
sample.

The sample results are rejected due to serious
deficiencies in the ability to analyze the sample and
meet quality control criteria. The presence or absence
of the analyte cannot be verified.

The following is an EcoChem qualifier that may also be assigned during the data review process:

DNR Do not report; a more appropriate result is reported
from another analysis or dilution.

4116109 PM
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DATA VALIDATION CRITERIA

EcoChem Validation Guidelines for Semivolatile Analysis by GC/MS
(Based on Organic NFG 1999)

Table No.: NFG·SVOC
Revision No.: 7

Last Rev. Date: 8/23/07
Page: 1of 2

VALIDATION
ACCEPTANCE CRITERIA ACTION

REASON
QC ELEMENT CODE

Cooler Temperature 4°C ±2°
J(+)/UJ(-) if greater than 6 deg. C

1
(EcoChem PJ)

Water:
J(+)/UJ(-) if ext. > 7 and < 21 days

Water: 7 days from collection
J(+)/R(-) if ext> 21 days (EcoChem PJ)

SolidslWastes:
Holding Time Soil: 14 days from collection

J(+)/UJ(-) if ext. > 14 and <42 days
1

Analysis: 40 days from extraction
J(+)/R(-) if ext. >42 days (EcoChem PJ)

J(+)/UJ(-) if analysis >40 days

OFTPP
R(+/-) all analytes in all samples

Tuning Beginning of each 12 hour period 5A
Method acceptance criteria

associated with the tune

(EcoChem PJ, see TM-06)

If MOL:: reporting limit:

RRF >0.05
J(+)/R(-) if RRF <0.05

5A
Initial Calibration

(Minimum 5 stds.)
If reporting limit> MOL:

.....-----------------------------------_.._----_....
_______________D.9J~.iILW.Q[~§b£lJl.tifJ3B.c_~Q.Q§ _______________ ----_..-..---

%RSO <30%
(EcoChem PJ, see TM-06)

5A
J(+) if%RSD > 30%

(EcoChem PJ, see TM-06)

If MOL:: reporting limit:

RRF > 0.05
J(+)/R(-) if RRF < 0.05

5B
Continuing Calibration

If reporting limit> MDL:
(Prior to each 12 hr.

shift) ---------------------_.._------------------------ _______________D.9J~.i.tlY!.Q[~§b£lfJ.ifJ3B.c_~Q.Q§.. _____________ ___________
(EcoChem PJ, see TM·06)

%0 <25%
If > +/-90%: J+/R-

5B
If -90% to -26%: J+ (high bias)

If 26% to 90%: J+/UJ-lIow bias)

U(+) if sample (+) result is less than CRQL and
less than appropriate 5X or 10X rule 7

One per matrix per batch ________________~_~~:_~~_~p!:_~~~~~_t9_~_~~~L ______________ _..-------_..
Method Blank No results> CRQL U(+) if sample (+) result is greater than or equal to CRQL and

less than appropriate 5X and 10X rule (at reported sample 7
value)

----------------No-fiCs-oresenT-------------- ------------------Rr+iTics-usi;;~i10X-ruie------------------ -----------
7

Field Blanks
No results> CRQL

(Not Required)
Apply 5X110X rule; U(+) < action level 6

T:\ControUed Docs\Criteria Tables\EcoChem Default\EcoChem NFG Organic Criteria.xtsNFG·SVOC Copyright 2005 EcoChem, Inc.



DATA VALIDATION CRITERIA

EcoChem Validation Guidelines for Pesticides/PCBs by GC/ECD
(Based on Organic NFG 1999 & EPA SW-846 Method 8081/8082)

Table No.: NFG·Pest PCB
Revision No.: 4

Last Rev. Date: 8123107
Page: 1of 2

VALIDATION
ACCEPTANCE CRITERIA ACTION

REASON
QC ELEMENT CODE

Cooler Temperature 4°C ±2°
J(+)/UJ(-) if greater than 6 deg. C

1
(EeoChem PJ)

Water: 7 days from collection
J(+)IUJ(-) if ext/analyzed> HT

Holding Time Soil: 14 days from collection 1
Analysis: 40 days from extraction

J(+)/R(-) if ext/analyzed> 3X HT (EeoChem PJ)

Resolution Check
Beginning of ICAl Sequence Narrate (Use Professional Judgement

14
Within RTW Resolution >90% to qualify)

DDT Breakdown: < 20%
J(+) DDT NJ(+) DDD and/or DDE

Instrument Performance Endrin Breakdown: <20%
R(-) DDT -If (+) for either DDE or DDD

(Breakdown) Combined Breakdown: <30%
5A

J(+) Endrin NJ(+) EK and/or EA
Compounds within RTW

R(-) Endrin - If (+) for either EK or EA

Surrogates:
TCX (+1- 0.05); DCB (+1- 0.10)

Retention
Target compounds: NJ(+)/R(-) results for analytes with RT shifts

Times
elute before heptachlor epoxide For full DV. use PJ based on 5B

(+1- 0.05) examination of raw data

elute after heptachlor epoxide
(+1- 0.07)

Pesticides: low=CRQl, Mid=4X,High=16X
Multiresponse - one point Calibration

Initial Calibration
%RSD<20%

J(+)/UJ(-) 5A
%RSD<30% for surr; two compo may

exceed if <30%
Resolution in Mix A and Mix B >90%

Alternating PEM standard and
INDA/INDB standards every 12 hours
(each preceeded by an inst. Blank) J(+)/UJ(-) J(+)R(-) if %D > 90%

Continuing Calibration %D < 25% 5B
PJ for resolution

Resolution >90% in IND mixes;
100% for PEM

U(+) if sample result is < CRQl and < 5X rule

Method Blank
One per matrix per batch (raise sample value to CRQl)

7
No results> CRQl

...........................................................................................................
U(+) if sample result is> or equal to CRQl and

< 5X rule (at reported sample value)

Instrument
Analyzed at the beginning of every

Blanks
12 hour sequence Same as Method Blank 7

No analyte > 1/2 CRQl

Field Blanks
Not addressed by NFG

Apply 5X rule; U(+) <action level 6
No results> CRQl

T:\Controlied Docs\Criteria Tables\EcoChem Default\EcoChem NFG Organic Crjteria.xlsNFG~Pest PCB Copyright 2005 EcoChem, Inc.



EcoChem~ INC.
!nvrronmenlal Data Quallty

APPENDIX B
QUALIFIED DATA SUMMARY TABLE

CJW 06/14/9510:12AM
1:IAPPENDICESIAPPENDIX.DOC



Qualified Data Summary Table
Floyd/Snider - Gasworks Park

Lab OV OV
Sample 10 Laboratory 10 Method Analyte Result Units Qualifier Qualifier Reason

SL7 09-14077-PD37ADL SWS270D 4-Methylphenol 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D 4-Nitroaniline 150000 ug U R 11
SL7 09-14077-PD37ADL SWS270D 4-N itrophenol 150000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Acenaphthene 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Acenaphthylene 79000 ug R 11
SL7 09-14077-PD37ADL SWS270D Anthracene 72000 ug R 11
SL7 09-14077-PD37ADL SWS270D Benzo(a)anthracene 400000 ug R 11
SL7 09-14077-PD37ADL SWS270D Benzoic Acid 300000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Benzyl Alcohol 150000 ug U R 11
SL7 09-14077-PD37ADL SWS270D bis(2-Chloroethoxy) Methane 30000 ug U R 11
SL7 09·14077-PD37ADL SWS270D Bis-(2-Chloroethyl) Ether 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D bis(2-Ethylhexyl)phthalate 30000 ug U R 11
SL7 09-14077·PD37ADL SWS270D Butylbenzylphthalate 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Carbazole 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Dibenz(a,h)anthracene 70000 ug R 11
SL7 09·14077-PD37ADL SWS270D Dibenzofuran 30000 ug U R 11
SL7 09·14077-PD37ADL SWS270D Diethylphthalate 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Dimethylphthalate 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Di-n-Butylphthalate 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Di-n-Octyl phthalate 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Fluorene 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Hexachlorobenzene 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Hexachlorobutadiene 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Hexachlorocyclopentadiene 150000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Hexachloroethane 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Isophorone 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Naphthalene 6S000 ug R 11
SL7 09-14077-PD37ADL SWS270D Nitrobenzene 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D N-Nitroso-Di-N-Propylamine 150000 ug U R 11
SL7 09-14077-PD37ADL SWS270D N-Nitrosodiphenylamine 30000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Pentachlorophenol 150000 ug U R 11
SL7 09-14077-PD37ADL SWS270D Phenanthrene 240000 ug R 11
SL7 09·14077-PD37ADL SWS270D Phenol 30000 ug U R 11
SLS 09-1407S-PD37B SWS270D 2,4-Dinitrophenol 50000 ug U UJ 5B
SLS 09-1407S-PD37B SWS270D Benzo(a)anthracene 110000 ug J '19
SLS 09-1407S·PD37B SWS270D Benzo(a)pyrene 290000 ug J 19
SLS 09-1407S-PD37B SWS270D Benzo(b)fluoranthene 200000 ug J 19
SLS 09-1407S-PD37B SWS270D Benzo(g,h,i)perylene 190000 ug J 19
SLS 09-1407S-PD37B SWS270D Benzo(k)ftuoranthene 200000 ug J 19
SLS 09-1407S-PD37B SWS270D bis(2-Ethylhexyl)phthalate 53000 ug U 6
SLS 09-1407S-PD37B SWS270D Chrysene 190000 ug J 19
SLS 09-1407S-PD37B SWS270D Dibenz(a,h)anthracene 21000 ug J 19
SLS 09-1407S-PD37B SWS270D Indeno(1,2,3-cd)pyrene 160000 ug J 5B,19
SLS 09-1407S-PD37B SWS270D Pyrene 310000 ug J 19
SLS 09-1407S-PD37BDL SWS270D 1,2,4-Trichlorobenzene 15000 ug U R 11
SLS 09-1407S-PD37BDL SWS270D 1,2-Dichlorobenzene 15000 ug U R 11
SLS 09-1407S-PD37BDL SWS270D 1,3-Dichlorobenzene 15000 ug U R 11
SLS 09-1407S-PD37BDL SWS270D 1,4-Dichlorobenzene 15000 ug U R 11
SLS 09-1407S-PD37BDL SWS270D 1-Methylnaphthalene 15000 ug U R 11

cjw SI1212009
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Qualified Data Summary Table
Floyd/Snider - Gasworks Park

Lab DV DV
Sample ID Laboratory ID Method Analyte Result Units Qualifier Qualifier Reason

SL8 09-14078-PD37BDL SW8270D Hexachlorobutadiene 15000 ug U R 11
SL8 09-14078-PD37BDL SW8270D Hexachlorocyclopentadiene 75000 ug U R 11
SL8 09-14078-PD37BDL SW8270D Hexachloroethane 15000 ug U R 11
SL8 09-14078-PD37BDL SW8270D Indeno(1,2,3-cd)pyrene 140000 ug R 11
SL8 09-14078-PD37BDL SW8270D Isophorone 15000 ug U R 11
SL8 09-14078-PD37BDL SW8270D Naphthalene 22000 ug R 11
SL8 09-14078-PD37BDL SW8270D Nitrobenzene 15000 ug U R 11
SL8 09-14078-PD37BDL SW8270D N-Nitroso-Di-N-Propylamine 75000 ug U R 11
SL8 09-14078-PD37BDL SW8270D N-Nitrosodiphenylamine 15000 ug U R 11
SL8 09-14078-PD37BDL SW8270D Pentachlorophenol 75000 ug U R 11
SL8 09-14078-PD37BDL SW8270D Phenanthrene 75000 ug R 11
SL8 09-14078-PD37BDL SW8270D Phenol 15000 ug U R 11
SL8 09-14078-PD37BDL SW8270D Pyrene 320000 ug R 11

Filter Bag Blank 09-14079-PD37C SW8270D 2,4-Dinitrophenol 10000 ug U UJ 58
Filter Bag Blank 09-14079-PD37C SW8270D Di-n-Butylphthalate 15000 ug Y U 22
Filter Bag Blank 09-14079-PD37C SW8270D Indeno(1,2,3-cd)pyrene 1000 ug U UJ 58
Filter Bag Blank 09-14079-PD37C SW8270D Phenanthrene 1000 ug Y U 22
Filter Bag Blank 09-14079-PD37CDL SW8270D 1,2,4-Trichlorobenzene 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 1,2-Dichlorobenzene 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 1,3-Dichlorobenzene 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 1,4-Dichlorobenzene 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 1-Methylnaphthalene 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2,2'-Oxybis(1-Chloropropane) 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2,4,5-Trichlorophenol 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2,4,6-Trichlorophenol 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2,4-Dichlorophenol 75000 ug U R 11
Filter Baq Blank 09-14079-PD37CDL SW8270D 2,4-Dimethvlphenol 15000 uq U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2,4-Dinitrophenol 150000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2,4-Dinitrotoluene 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2,6-Dinitrotoluene 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2-Chloronaphthalene 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2-Chlorophenol 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2-Methylnaphthalene 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2-Methylphenol 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2-Nitroaniline 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 2-Nitrophenol 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 3,3'-Dichlorobenzidine 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 3-Nitroaniline 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 4,6-Dinitro-2-Methylphenol 150000 ug U R 11
Filter Baq Blank 09-14079-PD37CDL SW8270D 4-Bromophenyl-phenylether 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 4-Chloro-3-methylphenol 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 4-Chloroaniline 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 4-Chlorophenyl-phenylether 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 4-Methylphenol 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 4-Nitroaniline 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D 4-Nitrophenol 75000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D Acenaphthene 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D Acenaphthylene 15000 ug U R 11
Filter Bag Blank 09-14079-PD37CDL SW8270D Anthracene 15000 ug U R 11
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L:\Floyd Snider 152\C1520B.001 Gasworks\1520B-1 QDST.xls Page 4 of 5 EcoChem, Inc.



Gas Works Sediment Area

Gas Works Park Northeast Corner
Source Control Data Report

Appendix E
Field Sampling Logs
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Soil Sample Collection Form

Sample 10: 5(...7- ?--r/-1"13t:l?

Date: 10/13/09

Time: 11·'k

Weather: N-t'(ltA rt

Project Name:SL7 & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough I A. McKay

GPSCoordinates: ---, ----------

,-

Location Description (catch basin, direction, distance): ..:.-. _
-Z' N J'f S"'L-].

Ground Surface Description: k'13 ~wfJH C{Qlrlv -+ 3~'

Sample Description (color, grain size, density, moisture, odor, etc.): -'-- _

m;t~ -h'H $H -!N(i1tt, md. ~YLl d0J. k ,fa ¥ Db alIff. (~1J«

Analytical Sample Information

Jars Filled (type, size): ! 'I( Ib ...-z... /J!Mft~ . It I~ tf7- WM9
Analyses: S"lA!'J4, PCf!?s ;lIU.fds qr
Archive?: '1 - PC1h Mer-AIr q('

F:lprojectsICOS-GWSA\T6020 Storm
investigationslSL7 SL81Soil Sample Collection
Form.docx

mk 10/12/09

Page 1 of 1
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Soil Sample Collection Form

Sample ID: 5"1.-7 - Z- S' - /aI3 6 '

Date: 10/13/09 Project Name: SL7 & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKay

GPS Coordinates: _

Location Description (catch basin, direction, distance): 2-D S. of e-.fdJ,.:q1.- SL.-7·

Ground Surface Description: lult;"!:; 0fJ~' /1d ~;-c -rls

SampleDescription (color, graln size, density, moisture, odor, etc.): _--;-_-;'- _
~ k dAfA--J~ STI(j fr~ SJ'IHft I /~/ d~:4 Mrr;¢ 1ft! a#v-'

Analytical Sample Information

Jars FiBed (type, size): -'-!..::.K..:..;/&:::......::o-='L.=---tFe::J'.;.c.=~~rL..:b:....:::...=____...:./_>(...:...I.e,,_,,_'Z..___.:J14l.t:...::..:....~1:r__----- _

Analyses: 1'45;, 1Ut/:../r,l f1/tJ'rl ( qf

Archive?: Yt$- j't.g, tUrld. tjr·

F:\projects\COS-GWSA\T60Z0 Storm Drain
investigationslSL7 SlBISoll Sample Collection
Farm.docx

mk 10/12/09

Page 1 of 1
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Soil Sample Collection Form

Sample 10: S"L 7. -2- ~ - /d13Oj

. Date: 10/13/09

. Time: /I: U;;

Weather: d''('-(~(t

Project Name: SL7 & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M.McCuliough / A. McKay

GPS Coordinates: ----, _

Location Description (catch basin, 'direction, distance): z- -t E; -(If 5''-7.

Ground SurfaceDescription: fI~TI r-jc.:f..../-..l tA-( ~/tJorr;l- -I. jJ7..J1".

San:ple Description (co,lor, grain size, density, moisture, odor, etc_):~~ ,b d~ J'CJ,. ,
, ,~...-. SJ9Nf)', N;; $111- --J. ....~ ptA-,,:=/? /~k ~r' lY'~e&I~., ' "

'''';.

Analytical Sample Information

Jars Fined, (type, size):' / ~ Iv e:'Z- 'pL(;-rlt~ ~ !(,<;}z,tM"l,

Analyses: .rW~ I ~. /lA..(;fa-( I tiS.

Archive?: y - "45, &tM I 9) .

F:lprojectsICOS-GWSAIT6020 Storm Drain
investigationslS17 SL8\Soil Sample Collection
Form.doc:>:

mk 10/12/09

Page 1 of 1



FL ER

Soil Sample Collection Form

Sample 10: SL-7- 2-- V"-/o/10 'Z

Date: 10113/09

Time: /I :tJ;"

Project Name: SL7 & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough 1A. McKay

'. '.~.

GPS Coordinates: _

Location Description (catch basin, direction, distance): 2' W'.a~d cd-d-.. bHi- £'--].

Ground Surface Description:" /Uw.1!) ~d-~, grAIl J,. c;{0'r'0/

Sample Description (color, grain size, density, moisture, odor, etc.): ttu..I. to c?-/::-.J~
hN silJJ sd.J1jcIff" II:»$<.; dP'''¥,R!D .~

Analytical Sample Information

Jars Filled (type, size): --'-1-""'l!_'_I=&...:.()_~--f;r:....>:..._;(e:-_'_r-h_'_~=___...L/....!.!~_...!.~=&...:..q=z.'_W'__~...;.;'1T----- _

Analyses: 5vo,g I p?16xt MA-W!,1 qJ
Archive?: ?&8s,. M.t:..lr..t""---'loLft-l-=/~'-'Sc...:.-,----------------

F:lprojectsICOS-GWSAIT6020 Storm Drain
invesligationslSL7 SL61Soil Sample Collection
Form,docx

mk 10/12/09

Page 1 of 1



FLOY 0 NIDER

Soil Sample Collection Form

Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

Sample ID: S-t..7~ 20 -,AlE -/0/30<;

Date: 10/13/09

Time: /0: 2!?

Weather: citv("!Al4d

GPS Coordinates: -=d!-=::_.....;tn'--'-'...:;J---.::....:t.:.~~'-- _

LocCjtion Description (catch basin, direction, distance): 2 CJ ~II Ale d s=L-]. /~ o~
f;-<.,,( . ..; J

Ground Surface Description: ~!1 ra:l~ q~rr:' oJ.. elO"Y't'..... ~ J"~I
&m/- b~~ .f/A:i"1r &~j.. J )

Sample Description (cotor, grain size, density, moisture, odor, etc.): _

Md· b~.-trLJf:f,n:J' tiN }"~ J-v! silt, /7f2t.rr ~.4'4utY<- da6' 0, n:;
_J U ' !+ ~ > f'

UI?[gy-.

Analytical Sample Information

Jars Filled (type, size):. ! ~ I~ oZ p/~,..f,;"" I Ix It::- .,:1;7... l-vM6t
Analyses: ry<}~ P't4&r);tW-~{q~ Ji~ .

Archive?: Yet - 9~ Si~,I r~r, ;V4f~r

F:lprojectsICOS-GWSAIT6020 Storm Drain
investigationslSL7 SL81Soil Sample Collection
Form.docx

mk 10/12/09

Page 1 of 1



F LOY ER

Soil Sample Collection Form

Client Seattle Public Utilities

Collected By: M. McCullough / A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

Sample ID:SL.l - 'LO -~W-\ b t 3 0 1
Date: 10/13/09

Time: \0) 'D, ~------

Weather: L- \0 v~ ?'f)ld
GPS Coordinates: ~ _

Location Description (catch basin, direction, distance): ----""'S"-L_JL-J-=2-_D_-h-...............----r-1-!'tCJ__6 r"--...;..-b,...:..-_

WC$t:' v9 lrY \l

Sample Descrip.tion (color, grain size, density, moisture, odor, etc.): 0"j h:t bro w f"l I

fi',"'.tt- c;Ct nJ I ; 0b;, e.- t ~ sa ~~ 0 et 0 r S~e., gaSs I'bo t3 ) S 01'<] ~
. \.tA'Je- ~~ ~ _ (tlQ12 ~ __~~ ~n!.- j ~_

Analytical Sample Information

Jars Filled (type, size): -.1:.\~p.. '? la s-h' v I 1.- \00 z... ~ \a ~5
Analyses: 0voA..\ eC~) ~ Is I ,g....:...:'(z;{"-..:..-'--i(\----='c.....:\~==-- _

Archive?: )pc"~ ;> mci=v\ t:> l 3q;. i I') $' ;2-12.

F:lprojeclsICOS-GWSAIT6020 Storm Drain
investigationslSL7 SL81Soil Sample Collection
Form.docx

mk 10/12/09
.',-.

Page 1 of 1



F LOY ER

Soil Sample Collection Form

Date: 10/13/09

Time: IIJ:~

Weather:~

Project Name: SL7 & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKay

GPS Coordinates: _

Location Description (catch basin, direction, distance): ~ I .5"E:. t?{ fL.? -;.... ~,

Ground Surface Description: '7''''' ~..../-I t,.;! ~ b..r<. .J}?'&. ~-&:-:
12.-<.... fj?"-f'

Sample Description (color, grain size, density, moisture, odor, etc.): !1ll/. JV:J frv--<. flL:Tf'fIrJI>·
11A.?/. ~'K; d4+=/ if. I'Up;rf.. ~t tie: ~.

Analytical Sample Information

Jars Filled (type, size): (y. /;., .?'L p/~,.f,~ Ix lie ~l... q(ttar
--'-----'--'--------'--+-,-=-----i---/,~..>o::;..-=:;,..;=---:-v-r------------

Analyses: SW)q,· ?~ /k.d-..J.J,' 4;J

Archive?: V- 9S; ?~. ~I-dr·,

F:\projects\COS-GWSAIT6020 Storm Drain
investigations\SL7 SL8\Soil Sample Coflection
Form.dacx

mk 10(12/09

Page 1 of 1



FL ER

Soil Sample Collection Form

Sample 10: Qk-1.. 10 "S'v'J -\'0 \30~

Date: 10/13/09

Time: ----------

Project Name: SLY & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKayyveather: vlo\Jd~. c..:>\d.

GPS Coordinates: _

.. Location Description (catch basin, direction, distance):· 5~1
i Uphi\\ \ . . .• .

20 fr

Archive?:

Ground Surface Description: g (05 SSi - MI ve ~ e.~k@ ,5D"" e \e~ II e- <:,

Sample Description (color, grain size, density, moisture, odor, etc.): da v}:. brow", I

. BAt- t;~f\<\vJ\ ~o{y\e... f\f\~ S\\t , oIU)s~ ,. MDt'S+-! {)o 0 ~ 0""

mt \NO rfh 1'. ?b'rnt- ~"12S~ ro~b? V14,~ 4=t= z..l("\ Gte ?4 .

Analytical Sample Information

Jars Filled (type, size): _--t<1:::.l....--:.l~(O....;:o::...::z.:....-;..... \2la.sb c... l 1 I (o c:;z, glCl SS

Analyses: _S==-"-=---O!-A.:.-·,f-'.l-Pv::::....r..=13~/!..-....!.M----L::.e.=---.!~-.:-l:..::..s+)_.-:-J-j-:-a:v1....:........:._"':.:.-. .::...>--=-c--=z_.e.... -'-..,--,--_

2up, Me h \? ,. j!-=-m~iI)~~-L{2~e.- _

F:lprojeetsICOS-GWSAIT6020 Storm Drain
invesligalions\SL7 SL61Soil Sample Collection
Form.docx

mk 10/12/09

Page 1 of 1



FL

Soil Sample Collection Form

Date: 10/13/09

'T' !t-: dtJ, Jme: ----=- _

Project Name: SL7 & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough 1A. McKay:' Weather: pdj cl9
GPS Coordinates: '

-------------------'----~-------

'. Location Description (catch basin, direction, distance): 'Zi ' c. ;.,( SL 7

, Sample De~criPtion (color, wain size, density, moisture, odor, etc.): d~ cJv;5
ti~ d"S'~ / d~/ I'H~~~Y<-·M ~,

; -,-'-----------'----,.----'----...,:-,-----------------'------

""
~!lalytical Sample Information

~ . ')

J?rs Filled (type, size): _'=z..-'-)(----'--'/~='''--'--''t:1..",t'''-, -'- _

~ :

A~alyses:' f"UJ;4 t '~,S' '" .~f.A./::s I Gr,

Archive?: .. PL6~?" ~+I.sJ k7 r:.

F:lprojeclsICOS·GWSAITSQ20 Storm Drain
invesligationslSl7 Sl81Soil Sample Colledion
Form,decx

mk 10/12/09

, Page 1 of 1



Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

Soil Sample Collection Form

Date: 10/13/09

Time: \01-0

Weather:~3 I M i \d
GPS Coordinates: _

Location Description (catch basin, direction, distance): --"5=L.1..!...-...L-....S1?::..---!-ft...l---..:....j..J_D_~__....l.__

t)1l qe ,... ke.e- bn;u'lu~e ?

Ground Surface Description: ~rz::t$-:, .... M.~11~ ..J~ jefr;\.-tJ ) led( v~ /~ >
~ c2...- \ott f72.; , flO'"' .

Analytical Sample Information

Jars Filled (type, size): 1- l b (}"').- ?tC\?b~ I 1- 1~ 02-

Analyses: C-;JVoA) Quo I M e f?l\ I, \ 9~ i (l 7 t "t.Jl-

Archive?: . PC D
J

Me.+tS) 5 te.:\ If.., 7ivL-

F:lprojectsICOS-GWSAIT6020 Stcrm Drain
investigaiionslSL7 SL8\Soil Sample Collection
Form.docx

mk 10/12/09

Page 1 of 1



· FLO Y ER

Soil Sample Collection Form

Client: Seattle Public Utilities

Collected By: M. McCullough 1A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

Sample 10: oL] ... 50 -s -10 \-30 q

Date: 10/13/09

Time: 3l-:::::~~~:::'------

Weather: do vd.,,) 0:>\ eJ_
GPS Coordinates: _

Location Description (catch basin, direction, distance): 5 \....1 I GU t1- I 00 u th
\J?"';\\ VII) cJe'1' f\ e ttYh ke<.. I •

Sa

Analytical Sample Information "

Jars Filled (type, size): k \(0 0'2- y\a S~· v, 1. 10 o~ ! ~ Ias s
Analyses: CJWA I pvE), gra;1l 5l2-~, Me ~l~

Archive?: .9t-\3 " 9@ ,'/) 5\ z..e:.) w\.{ eo bd ~

F:lprojeclsICOS-GWSA\T6020 Storm Drain
investigationslSL7 SLB\Soil Sample'Coliection
Form.docx

mk 10/12/09

Page 1 of 1



FLOYD I SNIDER

Soil Sample Collection Form

Sample 10: 5L-7~ &!P -€

Date: 10/13/09 Project Name: SL7 & SL8 Drainage Basin Sampling

Time: to ;37

Weather: .!<:t:J:.:.~-==.!..r-IL.-: _

Client: Seattle Public Utilities·

Collected By: M. McCullough 1A. McKay

GPSCoordinates: _

Location Description (catch basin, direction, distance):~ of~.. i- b--~
S;=-f. - c;-/ )./0 I ..... 9 7. IctJcfq.....{

Ground Surface Description: k~,' f'~ A.~6]. vzrIH wi c/~ .J~("

:."

, .....~

Sample Description (color, grain size, density, moisture, odor, etc.): -.,.-_

1¥jJ..:f ~) t.d4L. s6'b ~~ l d¥) J I~/ fAil rnbrv.

Analytical Sample Information

Jars Filled (type, size): Ix /& o""k pA.rfl"l..- . b //.,dZ- WltU,

Analyses: MA / r~f i Id.if-YrJ 6?f

Archive?: Y4< - 0), r<d5C) ;U4vlr

F:\projecls\COS-GWSAIT6020 Siorm Drain
investigalions\SL7 SL6\Soil Sample Collection
Form.docx

mk 10/12/09

Page 1 of 1



Client: Seattle Public Utilities

Collected By: M. McCullough 1A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

"; \ '

FLOYD SNID R

Soil Sample Collection Form

Sample 10: SL7-50 "W-IO\30~

Date: 10/13/09

TIme: q~3

Weather: cA au cAy l '-Ol a
GPSCoordin~es:~~~~~~~~~~~~~~~~~~~~~~~~~

Loc ion Description (catch basin, direction, distance): S 1..:1, C? oft west: vph~ lL
(/

Ground Surface De:cri~: _0 rcCSS'j I (eave.=. I ±wi.. ~s ! Some.. bart: 50\ I)
mQs+~fe~e~

"

'kJro \JII fl ! fl' fle. SI:{" d,

Analytical Sample Information

Jars Filled (type, size): 1-l'" 02. pl(lS~v}1 1ft, 02.- vq(as~

Analyses: $\[O~! PC-B> I m< -hA \S) j ra.i" Sl~e--

Archive?: ard,ire,- For fG($a~M.e~151,l?J.1tl ~iz.e

F:\projects\COS-GWSAIT6020 Storm Drain
invesligalions\SL7 SL8\Soil Sample Colleclion
Form.docx

mk 10/12/09

Page 1 of 1



.': ....

FLOYD SNIDER

Soil Sample CoJlection Form

Collected By: M. McCullough 1A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Date: 10/13/09

Time: .. l'i'i~

Weather: c::..J o'1J i M; 14
GPS Coordinates: ...-------------------------

Location Description
,/'... (/ r 0

cf Sl-~ I

Ground Surface Description: a f2-p-?>< ~.«( b4(''- I h(;f.lf 'J rz:,~s

Analytical Sample Information

Jars Filled (type, size): ::?-. \~ 0 J.,.. .p \tt ,1\~} ~16 1) 1.. @la~5
Analyses: 5 \fOA} P& £:» If\e-~ \ S I,· j n::. f1'\ S i 24

Archive?: PC:>2:» M ~..rn \s { .€jt=Ci ;f" OS \ 'Z.<...t

F:\projects\COS-GWSA\T6020 Storm Drain
irwestigations\SL7 SLB\Soil Sample Collection
Form.docx

mk 10/12/09

Page 1 of 1



FLOYD SNIDER

Soil Sample Collection Form

Date: 10/13/09

Time: \!j ~O

Weather: c...\ou dy )M \\J.-

Project Name: SL7 & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough / A McKay

~ ..

QPS Coordinates: ~ _

Lo.~n Description (catch basin, direction, distance): ~f+- $ovth () -f ':'I.-r ICIL"+t,,...
Q+=. Me c'4 o(;,QA)lUOw=- ---'- _

Ground Surface Description: fie Gl rb a I L..gJ "'-q $t; I t'; om e- s-m aJl ..f:x.tr~
~o-rs

Analytical Sample Information

Jars Filled (type, size): 1- 110 IJ'Z p! 61 sf\<-- ) ::L f t, f)ZJIlt SS

Analyses: SVO Pr\ p~~ fY) -(/~ Is) j ~,'", .::;;,' 2.<.....

Archive?: '12'O)?» ra~trt}". J Y"(). { .., 5/ u.....
~ J

F:\projectsICOS~GWSAIT6020 Storm Drain
investigationslSL7 SL8\Soil Sample Collection
Form.dacx

mk 10/12/09

Page 1 of 1



Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

FL YO I SNIDER

Soil Sample Collection Form

Sample 10: SL,«;" 2-E. -IDI3oC;

Date: 10/13/09

Time: 1'1 s-r
Weather: Co lou 1J I IY) ," cL
GPS Coordinates: ------------------------

Locatl,on Description (catch basin, direction, distance): ;l.. fe.e.J. easf- Sir
St,k I Un k: / o,t- ""e t2 d~ 1M

Analytical Sample Information

Jars Filled (type, size): . 1- .I b02 pICl~n' ""' I 1- /b 0 z., t1 J(j S-s>

Analyses: SVOA I e?'b t Me--hJf, S l <3 ~t' 1'\ .s~' z.<...-

Archive?: .pCb) rn?k (s .7 ©~~-'-.-'-._('I-----'~::....!,---'.-z,...L..-::::.-- _

cf2- s~t- e It;;: /0. ~ l:>! nJ.1r:--( ~ ~v:s~.

SrI-- /D ~ S-L-~-Z"-eJe..

,-,
, //~

Cf-='

~

F:\projects\COS·GWSA\T6020 Storm Drain
irwestigatians\SL7 SL8\Soil Sample Collection
Form.docx

mk 10/12109

Page 1 of 1



FL ER

Soil Sample Collection Form

Client: Seattle Public Utilities

Collected By: M, McCullough / A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

Sample ID: Svg,. .2-w ....(jJI30q

Date: '10/13/09

Time: J1J..=<5" _
Weather: c,...\OJ~1 M'I)L
GPS Coordinates: ~------

Lo~ation Description (catch basin, direction, distance): --4 2.£+- WeSt of.-2.1....<6' uoW of meadow --1----

i

Ground Surface Description: CAbov!:' ncd f fJ ra &~~ ,I V}'" If h~ re

Analytical Sample Information /I
Jars Filled (type, size): J.- 10 ()Z, P/0 sh' ""' 1/b ()z. fj/a >5

Analyses SVbA, ~) meh70.ls, fJ rtf :/\)2<-
Archive? PC-0 I D' ~r-c. /'.>/ B~4;/I 51'x..-

F:\projects\COS-GWSAIT6020 Storm
investigalionslSl7 SL8\Soil Sample Colleclion
Formdocx

mk 10/12/09

Page 1 of 1



FLOYD

Client: Seattle Public Utilities

Collected By: M, McCullough / A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

Soil Sample Collection Form

, Sample 10: Sf....g - 20' Nt:: -- fO 13J9 '

Date: 10/13/09

Time: j 3/ s=
Weather: (;,-q h+: i/N:-V

GPS Coordinates: _

" L_~Location Description (catch basin, direction, distance): ~O IT ~ J L-?(J
N o-vf1r.--e- CiS!... ! Lvnfe::: Of !Yl t' {.1 cl CJ i..J

Analytical Sample Information

Jars Filled (type, size): 1-) bo"2. f J c;.:> 'h' (..- / 1- I b 0"1- j )0 5)

Analyses: -Pc:..=,---JS""""'----:>Ji--'--'Sr..:::....:..VQ~A'--"-l}_...:-If\A~v""'-h~ I J ) LJrz;...-\V\ S i~
Archive?: fffi (V\'c-h;~\S I SrC0l' '1 S\ ZL, ( '7

F:\projects\COS-GWSA\T6020 Storm Drain
invesligaiions\SL7 SL8\Soit Sample Collection
Form.docx

mk 10/12/09
, '~~ .

Page 1 of 1



FLO N IDE R

Soil Sample Collection Form

Client: Seattle Pubiic Utilities

Collected By: M. McCullough 1A. McKay

Project Name: SLY & SL8 Drainage Basin Sampling

Sample 10: SUZ/'l-Q-NW -10/30 q
Date: 10/13/09

Time: --/....:;2---=..0 _
Weather: mc'l1\4

J
GPS Coordinates: -'-- --------------

,.L- °,1 nO fA A\0'-,U (- '0"1;,Location DescriptiLn (catch basin, direction, distance): ----'u::::.----:;;o;--,,~_ _ Y_-J-f-,--"I.::..Pv_-J-L:!.~~""_"_r_J1-,--""7"'""

Cg/?je-= . 0 l=- (Yleado eJ . .

... _.... . ..._.....

Ground Surface Description: IV) 05~ ba re l ~e.- fJ a:f ;:J I / et? '/e~

Analytical Sample Information

Jars Filled (type, size): __1='=-.L-/_h_·_O.....;z-:::.....--/=D:..L./.:;..:t{o.L.5....:..·A.....;'C=·---.;1-'_j.._...:..,/.&.<:0:..-o_Z.----,,.....,{)f.:..11_~_j'_j _
J 7 l../

Analyses: _C;:.-'_vQ-'=-!.-~-'--,I;--....l..e.=t>-4.13..L+-l.....;fh,~uo:....!...t0-i-=---<L...<::>;..-",-_ ~g~r--:?{.c...l../--:-1-5' I:...=:z-e---:::... _

Archive?: _-,-p_C,_!?-+{.....;m-::.-J.-u&:..L·f:0~/~)~)_t)+-I_a.~I_l.'1_5_1 Zi!- _

F:lprojectsICOS-GWSAIT6020 Storm Drain
invesligaiionslSL7 SL81Soii Sample Collection
Form.docx

mk 10/12/09 ..

Page 1 of 1



FLOYD ER

Soil Sample Collection Form

Client: Seattle Public Utllities

Collected By: M. McCullough / A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

SampleID:8L.-[-- QO---S~ .-'(b/30q

Date: 10/13/09

Time: IJ3S

Weather: /;\8 h 1: VOrf)

GPS Coordinates: _

Location Description (catch basin, direction, distance): 20 ft- j' 5 So.£
SL.-8" Q-enkr 0t Me.ado\}J

Ground Surface Description: c;;v( ( @r-aS5, lOa ve.J I -D#J 5..)

Samgle Description (color, grain size, density, moisture, odor, etc.): m-e--e:t ~ Jrn .b flj (10 n
-SA&' S l I:? St>. 0 cd, {\A Q! G f J Y'y} oy-e -h/l -e-s ·n c;.. '1 Of? g.-v- (

Analytical Sample Information

Jars Filled (type, size): 1-_---'-J....::0=---()_2--=--1p~1 ot~s-h.:.-·:....;'G=---;---~_.....I.J-.:0c=...__O_Z.__:+1-) Ct_'_S_S_r-) -.J

Analyses: _-,?::-..VO__A-_·-r-_·.....p-=v::...·...:..'6~.---!.n...L"I~C::-A:.2D=·.-! ~):...-_. ----,,-,11...:..'r!-'_~_'I'1_S_\....;'~=-- _
) :;

Archive?: _....l.f_0?_·...:,.1«:.-.r-)_,{Y)--.:...::&=--4-ui.!JL.L\:...:.~_+J---=-[)+..:...c:ai:.L..L.:.r/~ic;::::..!I'-'· ?..o>g...::--?=--- _

F:\projeclsICOS-GWSAIT6020 Storm Drain
investigationslSL7 SL8\Soil Sample Collection
Form.docx

mk 10/12/09

Page 1 of 1



• .;,c;' FL N IDE R

Soil Sample Collection Form

Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

·0

Sample 10: SL.g /' 20--5lN -/Ot3 0 er

Date: 10/13/09

Time: IL-{oo
Weather: _~J'Ovdj) Sft" 1/)k Ie s
GPS Coordinates: _

Location Description (catch b"asin, direction, distance): 2 0 h- So vth @tJ \1'./ e.s.+- 'D f
5L-~{ Ct?'1.je/ Or rnvactovJ

Ground Surface Description: (ll{moJr ~ ;'4S>r VfY.5ml'./j haY'c
spot=>

Sample Desqription J~?lor, grain ~ize, de~nsity, mOistUo, odor, etc.): me d~()11 prOW Y'\.-- I

5tltj pACe c2£j(.OcL- { 6tln d J j eOSG l' 11 0 (/ 0,.- .

Analytical Sample Information

Jars Filled (type, size): 1- Ibo z. p'''' :>j-,'e.--7 J-z b o-z- d J,,55

Analyses: SvbA e[...-of:> m-c4:-P I). g 1~?l;'1 r;;~
I ) . 7

Archive?: pc;,. B) CO~)L--':>~---"[A,"4.--!..1.utA~\~-,--_~_i_z---'.Q.=--/ _

J

F:\projectsICOS·GWSAIT6020 Storm Drain
invesligationslSL7 SL81Soil Sample Collection
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Soil Sample Collection Form

Client: Seattle Public Utilities

Collected By: M. McCullough 1A. McKay

Project Name: SL7 & SL8 Drainage Basin Sampling

Sample 10: SL,,?0 50 -Aj .... 10 ! 30 q
Date: 10/13/09

Time: [3 00

Weather: Li§ ht r (AlA·

GPS Coordinates: _

Location Oescrip~ion ,(catc.h basin, direction, distance): 0\ +- r17D t> 0 f I C( (f e
TV U- (Ih V'1f 'J~ ); elL, ,$? 0 -& f\) Clt-"",-~=k~g _

Ground Surface .oescription: --'---(Y)L..L...:::o?l=v--'---=r-_6=...>:.?1"""I...."e'!:-j-'--=~"-"--"'--e----;-g+-"7{--=..:...s:_~__:...LA_'1...:....d__w_a.J__S:._,<_/

_~'-¥!j-----~------.:....---I 0 _

ensity, moisture, odor, etc.): h f bVU&J'7
11& SO'?~, 0 0 '<i/

no t/'l)O~~--------c-------------------

Analytical Sample Information

Jars Filled (type, size): _-::::1::.L--.!./--.:b~· _()_2-_-rp:....:{;t_·._Sf,.:.....·--"1C""·,'<-'_-::;-1-~.::....:jbc='-=O=---Z=----.::3+-'-J_4'S--'-S_

Analyses: S> VbA rGB J ""'" t>t-"'- I) Vrex I 11 StU-

Archive?: p?&/ '"", e,h I~,I 9 v- (7-{ /l S i' z-c '
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SamplelD: EL.-~,-50 -5 - 10 \::,oq

FL SNIDER

Soil Sample Collection Form~ VVl'd
tA Go v'(- +e''l~

Date: 10/13/09

'\?rt~Time: --!.~2~:I.J-o.<J~ _

Weather:~~+ v~"Jf)

Project Name: SLY & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough 1A. McKay

GPS Coordinates: _

Location Descriptio~ (catch basin, direction, di tance):~ ~0 +1- s: D f-
CtA s " ;.r ~.. r r' () o-/-- s

Ground Surface Description: S~ t/ flyU)'" S; ) bo re--- fCi -Ir::b e...5

Analytical Sample Information

Jars Filled (type, size): 1- Ib0'- f Ia 5 j,'L j.1- Ibol.

Analyses: 5v 0 A) p~'''p J Metg l<;! 9/A(f\ 5/~

Archive?: _P uP:::q IV) &f-0 r S I 9 ({{I·n. n7&

q Jli55
C'
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Soil"Sample Collection Form

Sample 10: SL--'6/ SO .....\?,- \0\ ?JoGl

Date: 10/13/09

Time: 131-C;-
Weather: -1if.1 hr ((A(t)

Project Name: SL7 & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKay

GPS Coordinates: -------------------------

Location DescriRtion (catch basin, direction,distance): S L.--2? S-U .~+-- we s-t- 'f1eC7{Y'"'

Cj rOt wil to-=O-l-t-rf-"'"'Q''-'--t1.......' ''----------------

Ground Surface Description: (Y)o.;i1J§ ~j,5 £\/' q 0
0 /b l Le.- ?VV'e.-5

Analytical Sample Information

Jars Filled (t;pe, size): J.-)0 07; f Ia.;+:'- i 1-- \b0 Z 0 ~ CIt S 5

Analyses: 5'v 0A , Pi'.- 2:» 1m e· b\ (s. 5fa ~ 1\ 5' ('?<-..
I J

Archive?: VL.-b) (h e f-&\ [S I 'j n:l. ; ," S i ?...-<.. -
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.' SoHSample Collection Form

Sample 10: SL--g -10 ~NW ... \O\~oq

Client: Seattle Public Utilities

Collected By: M. McCullough 1A. McKay

Project Name: SLY & SL8 Drainage Basin SamplingDate:; . 10/13/09

Time: \:;\0

Weather: '\1\3 h r Yl:t \1\ '.

GPS Coordinates: --------------------------

Location Desc\iption (catch basin, direction, distance): _--l.--'-f-:vo-'~~:-7_o_f.r_r_-I\J-W~D-~_::_.:S:_1.--
" . rJ iN O' 01. \ J h' LIas rc')1 ()1fC?·cC

Ground Surface, Description: tv\. o<)±-'I>17-_fo""'--CLV...;......;:e'-t-_~_·_--'-6='----;-0-r'_f_cA_',;_'s_vt-_Ct_M-,--_e_~-+-. __
t '7 J 17 r- >

.-\eotVe-)

....

Analytical Sample Information

Analyses:

/\ \ \ ,[ , I
Ja~F[lled~ype,s~~:_~-~~-~I-~~·-~O-.~-·_Of,_\~g~~_S~·_~~\_~=·+i-~--~--·~i-~~~~9-r-~-{~1_\~(=1=>=J~~~~_

'\ r (

5VOA ~L> b '/ ir\1 cVt-ut Is,' ql--~_"_I:....;..~1--'-->,·_U- _

Archive?: ~'--V-----'~-.I_f'r\____"_&..,-···_\_O---l.l_).l-\--j7,-,-V"CU=-O",,--~5_; =Of-,~,,-- _
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Soil Sample Collection Form

Sample 10: 5"1-14-4-'<::;-b)

Date: 10/13/09 Project Name: SL7 & SL8 Drainage Basin Sampling

Time: i~:Z£ Client: Seattle Public Utilities

Collected By: M. McCullough I A. McKayWeather: ? S p,. Vl.:)

GPS Coordinates: .,..-

Sample Description (color, grain size, density, moisture, odor, etc.): __-;- _
,at<d ' ,kftf7~ I?ce-«~ ~&vk ~/~, d J . .qw.5T ~.~s ,,/-x;; c;7?Pfi-.

. Analytical Sample Information

Jars Filled (type, size): ~_s:_~---=--_2---I-(p-"'-·2... ---,,- _

Analyses: __~'---.__.-_ _'~'___'..,..,~t:.8=__._<../kU;,==;r;..::.""=:/_.--::;;(7,.,.7......[ _

}.J<,Archive?: ---------------------------------
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Soil Sample Collection Form

Date: 10/13/09 Project Name: SL7 & SL8 Drainage Basin Sampling

Time: It;! ~5

Weather: p-l Jhn
I

Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKay

GPS Coordinates: ----------------------------

/ I

Location Description (catch basin, direction, distance): -ill· d~ e:ff J'l14, It? I~'-S
. .fhzn..... p~...J p~

Ground Surface Description: b~ -o'-=fvL. b-.-r:..-~ t>--<-, 4~'" e
~ I~~.r "

Analytical Sample Information

Jars Filled (type, size): _Z-~..;..~~Ii..:!:~_,_~ _

Analyses:.5J.47;!CJ ~ #N.J Cjr
,.

(.I,
Archive?: -------------------------------
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Soil Sample Collection Form

Sample ID: SLI.tj-"-yv -/~iJQ'

Date: 10/13/09 Project Name: SLY & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough 1A. McKay

Time: IG"G~

Weather: c/~.

GPS Coordinates: ,.....- _

. I I

LotDescription (catch basin, direction, distance): ~ I rr d S'L /4, "-~ '"
~ rtf P4r--1 v..M. ." .'

G~ce Description: ~ '7f;~ ro---I,-/-/ >vI "gn<.tr. u..(

Analytical Sample Information

Jars Filled (type, size): --=Z:.-X'::..-/~t,...:.._~....::.,.._. _

Analyses: .JJ,4'J4 ~ ~=!i.. t7J
u ~

Archive?: "---_--"......' __h_,.LJ _
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Soil Sample Collection Form

Sample 10: fl--!4-$~$'Y'r-I()I5.~

Date: 10/13/09

Time: /L;:40

Project Name: SLY & SL8 Drainage Basin Sampling

Client: Seattle Public Utilities

Collected By: M. McCullough / A. McKayWeather: p. ~M
I . ~

GPS Coordinates: _,....- _

'r .
Location Description (catch basin, direction, distance): J:" fc uf ,fL;#, "'-If
.~ p ......~ p.-.t'=. .

Analytical Sample Information

Jars Filled (type, size): _z.._x_/:-~_...-t- _

Analyses: ,fvr14

Archive?: ------------------------------
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1.0 Introduction 

This data report provides the results of the Phase 3 Source Control Investigation (Phase 3) that 
was conducted within Gas Works Park, at the City of Seattle Police Harbor Patrol Facility, and 
on the upland portion of Waterway Number 19 (WW No. 19) and adjacent right-of-way as part of 
an overall Storm Drain Source Control Evaluation (Figure 1.1). To date, the Storm Drain Source 
Control Evaluation has evaluated accumulated solids in storm drains, video inspected and 
evaluated the majority of the drainage system, and evaluated surface soil conditions in drainage 
basins where accumulated solids contained elevated concentrations of total polycyclic aromatic 
hydrocarbons (TPAHs) relative to the site-specific sediment cleanup standards. The next phase 
of investigation, described in this report, was performed to evaluate: (1) the quality of storm 
drain solids in the Harbor Patrol Area, (2) the quality of storm drain solids in reaches of the Gas 
Works Park drainage system not included in previous investigations (such as the Gas Works 
Park parking area and a limited area within Gas Works Park), (3) the quality of solids entering 
Catch Basins SL7 and SL8 using filter fabric inserts, (4) the quality of surface soil in the 
stormwater drainage ditch located within the upland portion of WW No. 19 and adjacent right-of-
way, and (5) the condition of the storm drain systems within Harbor Patrol, the Gas Works Park 
parking area, and the southern portion of the park (Kite Hill Outfall and Outfall F) by video 
inspection.  

The City of Seattle (City) has taken the lead for this portion of source control activities for the 
Gas Works Sediment Area (GWSA) and coordinates closely with Puget Sound Energy (PSE) 
with oversight by the Washington State Department of Ecology (Ecology). Floyd|Snider is 
performing the work on behalf of the City. 

The work was conducted in accordance with the Sampling and Analysis Plan/Quality Assurance 
Project Plan (SAP/QAPP) for Phase 3 Storm Drain Source Control Evaluation, which was 
approved by Ecology on June 18, 2010 (Floyd|Snider 2010b). The filter fabric sampling was 
conducted between September 2009 and May 2010, the catch basin solids sampling was 
conducted on June 23, 2010, the WW No. 19 sampling was conducted on June 30 and August 
23, 2010, and the video inspection was conducted on June 24, 2010. The results are discussed 
in Sections 2.0 to 5.0 of this report.  

1.2 BACKGROUND 

Gas Works Park is situated on the northern shore of Lake Union, a heavily-developed urban 
lake located north of downtown Seattle, Washington (refer to Figure 1.1). Historical operations 
at the property resulted in environmental contamination. In 2005, Ecology, the City, and PSE 
entered into an Agreed Order (AO; Ecology 2005) that included tasks to determine the nature 
and extent of submerged shoreland and lakebed sediments in the area of Lake Union adjacent 
to the uplands that are impacted by hazardous substances released from the historical 
manufactured gas plant, tar refining, or other activities on the Uplands. The Statement of Work 
(SOW) described how the Remedial Investigation and Feasibility Study (RI/FS) activities for the 
sediments would be managed as two side-by-side study areas, referred to as the Eastern Study 
Area (ESA; PSE-lead) and Western Study Area (WSA; City-lead) and collectively known as the 
Gas Works Sediment Area (GWSA). Both the ESA and WSA RI/FS reports are required by the 
SOW to include “evaluation of the possibility of post-remedial sediment recontamination (e.g., 
source control) from both uplands and in-water sources.” 

To address the requirement to evaluate source control as defined in the SOW, the City and PSE 
are performing a Joint Source Control Evaluation (JSCE; Floyd|Snider 2007). The JSCE 
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investigated potential current and future sources of contamination, including storm drains, to the 
area of anticipated sediment remediation within the GWSA. Based on the presence of 
subsurface soil and groundwater contamination, the existence of perforated pipes in some 
areas of the park, the age and unknown condition of subsurface storm drain piping, and 
unknown stormwater quality, the JSCE recommended that the storm drains be further evaluated 
regarding their potential to provide a contaminant pathway to sediments. Based on the 
recommendations in the JSCE and subsequent investigation, the storm drains to be evaluated 
included: 

• Gas Works Park storm drains A, B, C, D, E, and F 

• The Kite Hill storm drain 

• The Waterway Number 20 storm drain 

• The Harbor Patrol storm drain 

• The WW No. 19 drainage ditch 

As part of this storm drain source control evaluation, accumulated solids from catch basin 
structures were analyzed from various areas of the park and surrounding streets. Results from 
this investigation were reported in Gas Works Sediment Area Initial Source Control Screening 
Investigation of Storm Drains submitted to Ecology in April 2009 (Phase 1 Investigation Report; 
Floyd|Snider 2009a). These samples were analyzed for a variety of contaminants, including 
TPAHs. In the northeast (NE) corner of the park, elevated concentrations of TPAHs were 
detected in solids collected from Catch Basin SL7 at a concentration (470.6 ppm) greater than 
the site-specific sediment cleanup level for TPAHs (170 ppm). 

In response to the elevated TPAHs in the solids from Catch Basin SL7, the City conducted 
further investigation of the catch basins and surface soils in the NE corner of the park. Results 
from this investigation were reported in Gas Works Park Northeast Corner Source Control Data 
Report submitted to Ecology in March 2010 (Phase 2 Investigation Report; Floyd|Snider 2010a). 

Phase 3, which is the subject of this report, collected field data to fill data gaps that remained 
from the Phases 1 and 2 investigations, including collecting additional field data to characterize 
the quality of solids in the storm drain catch basins not investigated during the previous phases. 
Catch basin solids were collected at the Harbor Patrol Area, the parking area of Gas Works 
Park, Maintenance Hole SL6, and two catch basins draining into SL6 (SL6.1 and SL6.2). 
Additionally, filter fabric samples were collected to determine if the elevated TPAH 
concentrations observed in the previous filter fabric sampling event were anomalous 
(Floyd|Snider 2010b). Filter fabric samples from redeployed clean filter fabrics were collected 
from Catch Basins SL7 and SL8 in the NE corner of Gas Works Park. Surface soil quality in the 
WW No. 19 storm drain ditch in Gas Works Park was investigated, because this area lacks 
conventional storm drain structures and thus catch basin solids are not available. Additional 
activities included video surveys to evaluate the storm drain system integrity at the Harbor 
Patrol Area, within the parking area of Gas Works Park, the Kite Hill Outfall, and Outfall F.  

Catch basin, filter fabric, and surface soil sampling and analysis activities completed by the City 
were performed according to the procedures specified in the approved SAP/QAPP 
(Floyd|Snider 2010b), and are consistent with procedures specified in the Gas Works 
Sediment–Western Study Area (GWS-WSA) RI/FS Quality Assurance Project Plan (QAPP) 
found in the Current Situation Report and RI/FS Work Plan (Floyd|Snider 2005). Floyd|Snider 
prepared this Phase 3 Storm Drain Source Control Evaluation Data Report on behalf of the City 
to document the results of the sampling and analysis activities conducted by the City. 
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1.3 FIELD INVESTIGATION OBJECTIVES 

The purpose of the Phase 3 activities described in this report was to collect the remaining 
information necessary to perform an evaluation of the potential for recontamination of the 
GWSA sediments offshore of Gas Works Park from storm drains. The specific objectives of the 
Phase 3 investigation include the following:  

• Collect additional catch basin solids for chemical analysis from the stormwater 
structures (including three catch basins and an oil-water separator) within the Harbor 
Patrol Area, the Gas Works Park parking area, Maintenance Hole SL6, and Catch 
Basins SL6.1 and SL6.2 within Gas Works Park. 

• Inspect filter fabrics currently deployed in Catch Basins SL7 and SL8, with sampling 
and chemical analysis if sufficient solids for analysis were available on the fabrics.  

• Collect six surface soil samples from the WW No.19 storm drain ditch.  

• Evaluate (via video survey) the storm drain system integrity in the Harbor Patrol, Gas 
Works Park parking areas, Kite Hill Outfall, and Outfall F (where possible).  
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2.0 Catch Basin Solids Sampling 

2.1 SCOPE  

The field activities described in this section include the collection of the three catch basin and 
two oil-water separator (OWS) solids samples from the Harbor Patrol Area, seven catch basin 
solids samples from the Gas Works Park parking area, and solids samples from Maintenance 
Hole SL6 and Catch Basins SL6.1 and SL6.2 located within the park. Sample locations are 
shown in Figures 2.1 through 2.3.  

2.2 SAMPLE COLLECTION METHODS 

Solids sampling from catch basins and other storm drain structures was conducted following 
Seattle Public Utilities’ (SPU’s) Standard Operating Procedure (SOP), WQ&S S3300—Storm 
Drain Sediment Sampling: Catch Basin and In-line Grab Sample Collection (Appendix A of 
Floyd|Snider 2010b). As stated in the SOP, solids samples were collected following Puget 
Sound Estuary Program (PSEP) guidelines for solids sample collection (PSEP 1997). Samples 
were collected by Floyd|Snider on June 23, 2010 with assistance from SPU staff.  

Solids were collected from the base of the structures and from several locations within the 
structure to provide a representative composite of the material present. The thickness of the 
accumulated solids in the catch basin ranged from negligible solids (Maintenance Hole SL6) to 
6 inches (HP-CB-03), with thickness generally around 1 to 3 inches. Solids were collected from 
the catch basin base using a stainless steel scoop, or similar device, and homogenized in a 
stainless steel bowl prior to placement in laboratory supplied glassware. Select photographs of 
the sampling can be found in Appendix A (Photos 1 through 8). 

There was sufficient volume of solids present in the structures with the exception of 
Maintenance Hole SL6 to collect the required sample volume for analysis of all analytes listed 
below in Section 2.3; however, several structures required scraping at the bottom of the 
structure including PA-CB-06, PA-CB-07, SL6.1, and SL6.2, HP-OWS-Inlet, and HP-OWS-
Outlet. Maintenance Hole SL6 was analyzed for polycyclic aromatic hydrocarbons (PAHs) only 
because of the small amount of sample collected. Further details regarding sampling and 
analytical methods can be found in the SAP/QAPP (Floyd|Snider 2010b).  

Sample containers were filled, tightly capped, labeled, and immediately placed in a cooler 
maintained at a temperature of approximately 4º C using crushed ice. Samples were delivered 
to Analytical Resources, Inc. (ARI) in Tukwila, Washington by Floyd|Snider staff under standard 
chain-of-custody procedures. 

2.3 ANALYTICAL METHODS AND DATA QUALITY 

Samples were submitted to ARI for the analysis of the following analytes: 

• Semivolatile organic compounds (SVOCs) by U.S. Environmental Protection Agency 
(USEPA) Method 8270  

• Total organic carbon (TOC) by USEPA Method 415.1  

• Grain size analysis by ASTM D-421/422  

• Metals by USEPA Method 6010/7471  
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• Polychlorinated biphenyl (PCB) Aroclors by USEPA Method 8082  

• PAHs by USEPA Method 8270-SIM  

All laboratory reports are included in Appendix B. 

All samples were analyzed initially for SVOCs by USEPA Method 8270 with the exception of 
Maintenance Hole SL6 due to insufficient sample volume. The majority of these samples 
resulted in elevated detection limits for PAHs (up to 2,300 µg/kg) due to matrix interference. To 
confirm more accurately the presence or absence of PAHs in these samples, all samples with 
the exceptions of SL6.1 and SL6.2 were re-analyzed for PAHs by Selected Ion Monitoring 
(USEPA Method 8270-SIM). Samples SL6.1 and SL6.2 were not re-analyzed as all PAHs were 
detected in these samples. Re-analysis was also completed for HP-OWS-Outlet and HP-OWS-
Inlet for metals only to confirm elevated zinc results. For the re-analyzed samples, both original 
and re-analysis results are reported in Table 2.1.  

One blind field duplicate and one equipment rinse sample were collected as quality control 
samples. Analytical results for the equipment rinse sample were less than laboratory detection 
limits, and the field duplicate results were within an average relative percent difference (RPD) 
value of 30 percent of the original field sample. The greater value between the original sample 
and the duplicate is assumed to be the chemical concentration at this location. The equipment 
rinse sample was collected by pouring laboratory deionized water over the non-disposable 
sampling equipment (the stainless steel scoop) following standard decontamination procedures.  

The following data quality requirements were reviewed relative to quality criteria specified for the 
analytical methods, analytical laboratory data quality objectives (DQOs), and the DQOs 
identified in the SAP/QAPP (Floyd|Snider 2010b):  

• Sample and quality control analysis frequencies 

• Extraction and analysis holding times 

• Blank contamination 

• Surrogate recoveries 

• Laboratory control sample (LCS) recoveries 

• Matrix spike (MS) and MS duplicate (MSD) recoveries 

• MS/MSD (RPDs) 

The data quality review determined that several data required qualification, detailed in the Data 
Validation Report in Appendix C. 

The data were determined to be of acceptable quality for use as qualified.  

2.4  RESULTS 

2.4.1 Harbor Patrol Area 

The chemical testing results for the Harbor Patrol Area samples are shown in Table 2.1 and 
sample locations are shown on Figure 2.1. The TPAH data were compared to the site-specific 
sediment quality level (SSQL) of 170 mg/kg TPAH for GWSA sediments. None of the locations 
resulted in concentrations greater than 170 mg/kg TPAH. Sample results ranged from 8.2 mg/kg 
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TPAH at location HP-CB-03 to a maximum of 22.5 mg/ kg TPAH at location HP-OWS-Outlet, 
significantly less than the SSQL. 

Zinc was detected in samples collected in the Harbor Patrol oil-water separator inlet and outlet 
(HP-OWS-Inlet and HP-OWS-Outlet). Results were reported as 14,400 mg/kg for the inlet, and 
6,920 mg/kg for the outlet. A re-analysis of these samples for metals yielded a lower result for 
zinc for the inlet (6,930 mg/kg) and a similar result for the outlet (6,410 mg/kg), indicating some 
heterogeneity in the samples (both original and re-analysis results are reported in Table 2.1). In 
contrast, Harbor Patrol Area catch basin samples had much lower zinc concentrations, with 
results ranging from 899 to 1,020 mg/kg. Although all Harbor Patrol Area catch basin solids are 
routed into the oil water separator, the solids present in the oil-water separator were found to be 
finer grained silts compared to much coarser, sandier solids in the catch basins.  

The remaining metals were reported at detected concentrations in all samples with the 
exceptions of arsenic (detected in all but H-CB-03) and silver (detected in HP-CB-01 only). 
Maximum concentrations detected include 20 mg/kg for arsenic (HP-OWS-Inlet, HP-OWS-
Outlet), 346 mg/kg for lead (HP-OWS-Inlet), and 0.44 mg/kg for mercury (HP-CB-02). Refer to 
Table 2.1 for all metals results. 

Additionally, positive results were not reported for other SVOCs with the exceptions of 
bis(2-ethylhexyl)phthalate (maximum concentration 90 mg/kg) and di-n-octylphthalate 
(maximum concentration 11 mg/kg). PCBs were detected at low levels in all samples, with total 
PCBs results ranging from 36 µg/kg in HP-CB-01 to 125 µg/kg in HP-CB-02.  

2.4.2 Gas Works Park 

The chemical testing results for the Gas Works Park catch basin samples are shown in 
Table 2.1 and sample locations are shown on Figure 2.2. The TPAH data were compared to the 
SSQL level of 170 mg/kg TPAH for GWSA sediments. None of the locations resulted in 
concentrations greater than 170 mg/kg TPAH. Sample results ranged from 2.9 mg/kg TPAH at 
location PA-CB-05 to a maximum of 114 mg/ kg TPAH at location SL6.1, considerably less than 
the SSQL. Generally, LPAHs were not detected or detected in low concentrations in all samples 
with the exception of catch basin samples within the park: SL6.1, SL6.2, and Maintenance Hole 
SL6. The highest concentrations of HPAHs were also observed within the catch basin park 
samples, with fluoranthene and pyrene reporting the highest concentrations in all three samples. 

Chromium, copper, lead, and zinc were detected in all samples collected. Cadmium was 
detected in all samples except two, PA-CB-05 and PA-CB-06. Arsenic, silver, and mercury were 
detected in Samples SL6.1 and SL6.2 only. Maximum concentrations detected include 60 mg/kg 
for arsenic (SL6.2), 120 mg/kg for lead (PA-CB-06, PA-CB-07), 0.31 mg/kg for mercury (SL6.1), 
and 449 mg/kg for zinc (PA-CB-02). Refer to Table 2.1 for all metals results. 

Additionally, detected concentrations were reported for other SVOCs analyzed including 
bis(2-ethylhexyl)phthalate, dimethylphthalate, di-n-octylphthalate, 4-methylphenol, 
1 methylnaphthalene, carbazole, and dibenzofuran. All SVOC concentrations were less than 
2.2 mg/kg (and most significantly less than 1 mg/kg) with the exception of 
bis(2-ethylhexyl)phthalate with concentrations ranging from 0.5 mg/kg in SL6.2 to 28 in 
PA-CB-05. Total PCB concentrations ranged from non-detect in the majority of samples to a 
maximum concentration of 520 µg/kg in SL6.1.  
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3.0 Filter Fabric Sampling 

3.1 SCOPE  

On September 28, 2009, filter fabrics were deployed by SPU staff in Catch Basins SL7 and SL8, 
located in the NE corner of the park as shown on Figure 2.2. Filters had been deployed 
previously at these locations for 3 months, but insufficient solids were collected for direct 
chemical analysis and therefore a non-standard analytical methodology was required involving 
extractions performed on the filter fabric (Floyd|Snider 2010b). Filters in this investigation were 
re-deployed for a longer time period (6 months) to attempt to collect sufficient solids for direct 
chemical analysis. Solids were collected in the filters until May 19, 2010 and were retrieved by 
Floyd|Snider with assistance from SPU staff.  

3.2 SAMPLE COLLECTION METHODS 

Filter fabric sampling was conducted as previously described in the Northeast Corner Data 
Report (Floyd|Snider 2010b). The filter fabric used is the StreamGuard Sediment Model Part 
No. 3003. The filter is made of a non-woven polypropylene felt geotextile fabric. The filter fabric 
is conical and held in place by a “collar” that sits below the catch basin lid. The filter fabric hangs 
beneath the catch basin grate, trapping solids. Retrieval straps allow the filter fabric to be held 
while the catch basin insert is removed. They are rated for up to 40 pounds of sediment. Based 
on the material specifications, the filter fabric is analogous to a No. 80 US Sieve Size, with the 
most common opening size of roughly 0.180 µm (180 microns). 

At the time of removal, the filters were inspected to determine if they had come in contact with 
the sides or base of the catch basin and if solids/debris were present in the filter fabric. The 
retrieval straps allowed for a straight-forward removal, and there was no evidence that the filter 
fabric had come in contact with the sides of the catch basin. Due to the depth of the catch 
basins, there was no opportunity for the inserts to come in contact with the bottom of the catch 
basin. At the time the filter fabric was removed, debris such as sticks and trash were noted 
within the inserts. The material encountered at each location was photo-documented.  

The filters were then placed in large plastic bags, sealed, labeled, and immediately placed in a 
cooler maintained at a temperature of approximately 4º C using crushed ice. Samples were 
delivered to ARI by Floyd|Snider staff under standard chain-of-custody procedures. 

Filters were opened in the laboratory by ARI staff and inspected visually by Floyd|Snider, SPU, 
and ARI staff. The visual inspection determined that there was sufficient solid accumulation for 
direct sampling and analysis. The filter fabric of Catch Basin SL7 had accumulated 184.2 g of 
solids, while 17.7 g had accumulated in the filter fabric of Catch Basin SL8. Solids were 
removed from the filter fabric by ARI using a clean stainless steel sampling device (such as a 
spoon or knife) and analyzed.  

3.3 ANALYTICAL METHODS AND DATA QUALITY 

Laboratory samples were submitted for analysis of the analytes summarized in Section 2.3 with 
the exception of PAHs by USEPA Method 8270-SIM. The laboratory reports are included in 
Appendix B. 
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One filter bag blank was analyzed as a blank quality control sample. The lab performed a 
Synthetic Precipitation Leaching Procedure (SPLP) on 200 grams of filter material, which had 
been cut into squares approximately 10 cm by 10 cm in size. The resulting extract of the filter 
material was used for the analysis. 

Zinc, phenol, benzoic acid, diethylphthalate, and di-n-butylphthalate were detected in the filter 
bag blank at levels significantly less than those observed in the solids collected in the filter bags. 
However, it is important to note that for the actual sample analysis only solids removed from the 
bags were analyzed, not the filter bags themselves, and therefore the blank results are not 
directly comparable to the filter bag sample results. Therefore, although some contaminants 
were detected in the blank, the overall data quality of the filter bag samples is not expected to 
be affected. Refer to the Data Validation Report in Appendix C for further details.  

Data quality requirements (summarized in Section 2.3) were reviewed relative to quality criteria 
specified for the analytical methods, analytical laboratory DQOs, and the DQOs identified in the 
SAP/QAPP (Floyd|Snider 2009b).  

The data quality review determined that all data were of useable quality, and no data 
qualifications were required.  

3.4 RESULTS  

An elevated level of TPAHs was observed in the filter fabric sample from Catch Basin SL7, with 
a result of 508 mg/kg. The TPAH result for the sample from Catch Basin SL8 was lower and 
reported as 84 mg/kg. Therefore, the GWSA SSQL level of 170 mg/kg TPAH was exceeded in 
Catch Basin SL7 but not Catch Basin SL8. The individual PAH with the highest concentration 
was pyrene for both samples, with results of 110 mg/kg and 14 mg/kg for Catch Basins SL7 and 
SL8, respectively. Total high molecular weight polycyclic aromatic hydrocarbons (HPAHs) were 
much greater in concentration than low molecular weight polycyclic aromatic hydrocarbons 
(LPAHs) in both samples. 

All metals, excluding arsenic, were also detected in samples from both catch basins. Detected 
concentrations for Aroclor 1248, Aroclor 1254, Aroclor 1260 and total Aroclors were reported for 
Catch Basin SL7, with a result of 500 µg/kg for total Aroclors reported. PCB Aroclors were not 
analyzed for Catch Basin SL8 due to insufficient sample mass. A limited presence of phthalates 
was noted, with a result of 37 mg/kg reported for diethylphthalate in Catch Basin SL8.  

Analytical results for samples from Catch Basins SL7 and SL8 and the filter fabric blank are 
summarized in Table 3.1. Laboratory reports are included in Appendix B. 
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4.0 Surface Soil Sampling  

4.1 SCOPE  

The quality of surface soils in the drainage ditch associated with the WW No. 19 storm drain has 
not been characterized to date. To characterize the WW No. 19 drainage ditch area, six surface 
soil (0- to 2-inch) grab samples were collected from the base and side slopes of the ditch. Four 
of the six samples were collected above the drainage area from the side slopes of the drainage 
ditch, two from each side of the ditch. These samples are anticipated to be representative of soil 
quality in the immediate area that could most readily be transported into the WW No. 19 
drainage ditch. The remaining two samples were collected at the base of the drainage ditch to 
characterize the soil quality directly within the outfall discharge area, where surface water flows 
to Lake Union.  

Samples were collected by Floyd|Snider on June 30, 2010 (Samples WW19-01, WW-03, 
WW19-05, and WW19-06) and August 23, 2010 (Samples WW19-02 and WW19-04) with 
assistance from SPU staff (refer to Figure 2.3). Samples were collected on separate days, as 
they were located on portions of property owned by the City of Seattle (right-of-way managed by 
Seattle Department of Transportation) and the State of Washington (managed by the State 
Department of Natural Resources), requiring separate agreements to complete the sampling 
effort.  

4.2 SAMPLE COLLECTION METHODS 

Prior to sampling, each location was cleared of grass or debris. Surface soil samples were 
collected using a stainless steel spoon. Any particles greater than 2 cm in size (e.g., sticks, 
leaves, refuse, miscellaneous pieces of plastic and metal, stones, and gravel) were removed 
from the sample and discarded. Samples were homogenized in the stainless steel bowls and 
placed into laboratory-provided glass jars. 

All soil sampling locations were documented by a Floyd|Snider scientist in accordance with 
standard geologic practices for the environmental industry. Geologic description of the samples 
collected included the Unified Soil Classification System (ASTM D-2488-93) classification and 
description, moisture content, color, and the presence of any anthropogenic materials (i.e., 
debris), odors, sheens, or other substances. The material encountered at each location was 
recorded on a sampling log and photo-documented. The soil was generally a brown, silty fine 
sand with occasional medium to large gravel and organic debris such as roots, leaves, and 
wood chips. No odors or sheens were noted. Select photographs of the sampling can be found 
in Appendix A (Photos 7 and 8). 

Sample containers were filled, tightly capped, labeled, and immediately placed in a cooler 
maintained at a temperature of approximately 4º C using crushed ice. ARI picked up the 
samples from the Floyd|Snider office in Seattle, Washington under standard chain-of-custody 
procedures.  

4.3 ANALYTICAL METHODS AND DATA QUALITY 

Laboratory samples were submitted for analysis of the analytes summarized in Section 2.3 with 
the exception of PAHs by USEPA Method 8270-SIM. All laboratory reports are included in 
Appendix B. 
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One blind field duplicate and one equipment rinse sample were collected as quality control 
samples. Analytical results for the equipment rinse sample were less than laboratory detection 
limits, and the field duplicate results were within an average RPD value of 30 percent of the 
original field sample. The greater value between the original sample and the duplicate is 
assumed to be the chemical concentration at this location. The equipment rinse sample was 
collected by pouring laboratory deionized water over the non-disposable sampling equipment 
(the stainless steel scoop) following standard decontamination procedures.  

Data quality requirements (summarized in Section 2.3) were reviewed relative to quality criteria 
specified for the USEPA methods, analytical laboratory DQOs, and the DQOs identified in the 
QAPP.  

The data quality review determined that several data required qualification, detailed in the Data 
Validation Report in Appendix C. The data were determined to be of acceptable quality for use, 
as qualified. 

4.4 RESULTS 

The chemical testing results for the WW No. 19 samples are shown in Table 4.2 and sample 
locations are shown on Figure 2.3. The TPAH data were compared to the SSQL level of 
170 mg/kg TPAH for GWSA sediments. None of the locations resulted in concentrations greater 
than 170 mg/kg TPAH. Sample results ranged from 1.8 mg/kg TPAH at location WW19-05 to a 
maximum of 93.2 mg/ kg TPAH at location WW19-04, significantly less than the SSQL. LPAHs 
were detected in the majority of samples at low concentrations, with the exception of 
acenaphthene, which was not detected in any sample. HPAHs were detected in greater 
concentrations than LPAHs, with fluoranthene and pyrene generally reporting the highest 
concentrations in the WW19 samples. 

All metals analyzed were detected in all samples collected, with the exceptions of arsenic 
(detected in all samples but WW19-01) and silver (detected in WW19-01, WW19-02, 
WW19-04). Concentrations were generally low, with slightly elevated zinc results observed in 
Samples WW19-01 and WW19-02 (1,340 mg/kg and 1,490 mg/kg respectively). 

Additionally, detected concentrations were reported for other SVOCs, including 
bis(2-ethylhexylphthalate), butylbenzylphthalate, dimethylphthalate, di-n-butylphthalate, 
di-n-octylphthalate, 1-methylnaphthalene, carbazole, and dibenzofuran. All other SVOC 
concentrations were less than 1 mg/kg with the exception of butylbenzylphthalate with 
concentrations ranging from non-detect to 12 mg/kg in WW19-01. Total PCB concentrations 
ranged from non-detect in half of the samples to a maximum concentration of 390 µg/kg in 
WW19-04.  
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5.0 Storm Drain Video Inspection 

In order to more accurately evaluate the condition of the storm drains and identify areas of 
concern, a video inspection of selected lines was conducted on June 25, 2010 by Bravo 
Environmental. Storm drains were not cleaned prior to inspection. Oversight of the storm drain 
system investigation was conducted by Floyd|Snider field staff. Field staff documented activities 
with photographs and field notes. During the video inspections, field staff documented the start 
and end time of each video inspection, and noted any observations of interest including type of 
observation, location along pipe, etc. Field staff were responsible for ensuring that video crews 
attempted to investigate all proposed storm drain lines and conducted the video survey 
according to the City protocols. 

The video inspection of the storm drains consisted of those drains not previously inspected 
including those in the Gas Works Park parking lot and from the parking lot to Maintenance Hole 
SL6, Harbor Patrol Area, the Kite Hill Outfall, and Outfall F. The video was recorded and 
narrated by the operator with distance markings and visual observations. These visual 
observations included blockages, laterals, cracks, and similar items. In addition to the video, a 
report was developed for each stretch of pipe inspected, which documented the observations 
including pictures of any items of interest. The video inspection reports and video inspections 
are included in Appendices C and D, respectively.  

Storm drains are shown along with the associated structure ID on Figures 5.1 and 5.2. Note that 
during the inspection, in accordance with video inspection protocol, the outfalls of storm drains 
were identified as pipe ends, or PE. Several storm drains were inaccessible and were not 
inspected and are noted below. Key points from each area are summarized below.  

5.1 GAS WORKS PARK PARKING LOT STORM DRAINS 

Within the Gas Works Park parking lot, all accessible storm drains were inspected from the 
inlets/catch basins to Maintenance Hole SL6 (a storm manhole) within the Park. All the storm 
drains within the parking lot drain to this manhole. The drainage basin for this area is effectively 
the parking lot including the paved areas and several landscaped areas within the parking lot. 
Within the parking lot, there are numerous inlets and catch basins that discharge into a mainline 
that runs east and south towards the park and then discharges into Maintenance Hole SL6 as 
shown on Figure 5.1. 

Most of the inspected pipe segments appeared to be in good condition. However, several pipes 
did contain blockages and structures that limited the video inspection of this area, or were 
inaccessible. Figure 5.1 indicates with yellow highlighting the pipe segments that could not be 
inspected; these segments are described below. The video inspection report is provided in 
Appendix D. 

• Mainline Segment: PA-CB-01 to 10 feet west of where the pipe from PA-CB-04 
junctions with the mainline. This segment of pipe was unable to be inspected 
because of a large, dense root ball that filled about 50 percent of the pipe at 
approximately 10 feet west of where the pipe from PA-CB-04 junctions with the 
mainline. This obstruction blocked the inspection from manhole Mainline MH-2. This 
run is identified as Sections No. 6 and No. 15 in the inspection report. At Catch Basin 
PA-CB-01 the field staff were unable to remove the inverted elbow pipe (outlet cover) 
to access the mainline. Due to these obstructions, this segment of pipe was unable 
to be inspected. 
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• PA-CB-02 to Mainline. A car was parked on the catch basin and was there all day. 
Because of this obstruction, inspection of this pipe segment was not possible. 

• PA-CB-06 to Mainline. The outlet pipe of the catch basin was on the other side of 
the catch basin from the manhole cover. As a result, field staff were unable to 
remove the outlet cover and could not access the pipe; therefore this pipe segment 
was not inspected. 

• Inlet-PA-CB-01 to Mainline. Roots and debris occupied over 20 percent of the pipe 
at 8 feet from the inlet and the camera was unable to go any further. This pipe 
segment was unable to be inspected. This run is identified as Section No. 12 in the 
inspection report. 

All other pipes within the parking lot were inspected and are described below: 

• Mainline. The mainline is the main storm drain pipe that collects stormwater from the 
parking lot and conveys it to manhole SL6 within the park, which then conveys it to 
Outfall A. Because of the length of the mainline it was inspected in several 
segments. 

o Mainline MH-1 to Mainline MH-2. The 10-inch concrete pipe that runs from 
Mainline MH-1 to Catch Basin PA-CB-01 was inspected to 40 feet. At 
approximately 40 feet, the pipe had an offset joint that the camera was unable to 
get past. Up to this point the pipe appeared to be in good condition. This run is 
identified as Section No. 3 in the inspection report. 

o Mainline MH-2 to Mainline MH-1. In order to inspect the remainder of the 10-inch 
concrete pipe that was unable to be inspected as noted above, the camera was 
placed inside Mainline MH-2 and directed downstream towards Mainline MH-1. 
At approximately 5 feet and 29 feet from Mainline MH-2, sags were noted where 
water had collected. Fine roots were noted in the pipe at 39 feet from Mainline 
MH-2 and small cracks were noted at approximately 20 feet from Mainline MH-2. 
At approximately 103 feet, the offset joint noted above was encountered. This run 
is identified as Section No. 5 in the inspection report. 

o Mainline MH-2 to PA-CB-01. The 8-inch concrete pipe that runs from Mainline 
MH-2 to Catch Basin PA-CB-01 was inspected to 38 feet. Fine roots were noted 
in the pipe from 34 to 37 feet from Mainline MH-2 and at 38 feet roots filled over 
50 percent of the pipe and the camera was unable to go any further. Up to this 
point, the pipe appeared to be in good condition. This run is identified as Section 
No. 6 in the inspection report. A second attempt was made using a push camera, 
which was able to go 42 feet before root obstructions prevented the camera from 
going any further. This run is identified as Section No. 15 in the inspection report.  

o Mainline MH-1 to SL6. The 10-inch concrete pipe that runs from Mainline MH-1 
to Maintenance Hole SL6 within the park was inspected. This pipe is 
approximately 110 feet long and conveys all the parking lot runoff to the storm 
drain system that discharges to Outfall A. Minor fine roots were noted at the 
outlet from Mainline MH-1, but otherwise the pipe appeared to be in good 
condition. This run is identified as Section No. 4 in the inspection report. 

• Inlet-PA-CB-03 to PA-CB-03. The 6-inch concrete pipe that runs from inlet 
Inlet-PA-CB-03 to the Catch Basin PA-CB-03 was inspected. The pipe is 
approximately 29 feet long and contained some debris. Fine roots were noted in the 
pipe at several locations approximately 20 feet from the inlet. A crack was also noted 
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at the crown of the pipe at 24 feet from the inlet. This run is identified as Section 
No. 11 in the inspection report. 

• PA-CB-03 to Mainline. The 8-inch concrete pipe that runs from Catch Basin 
PA-CB-03 to the mainline was inspected. The pipe is approximately 113 feet long, 
and several low points in the line where water collects (sags) were identified at 
approximately 47 feet from Catch Basin PA-CB-03. Overall, the pipe was in good 
condition. This run is identified as Section No. 1 in the inspection report.  

• Inlet-PA-CB-04 to PA-CB-04. The 6-inch concrete pipe that runs from Inlet-PA-CB-
04 to Catch Basin PA-CB-04 was inspected. The pipe is approximately 18 feet long 
and was approximately 10 percent full of debris in some areas. Fine roots were 
noted in the pipe at approximately 6 feet and 15 feet from the inlet. Overall, the pipe 
was in good condition. This run is identified as Section No. 13 in the inspection 
report. 

• Inlet-PA-CB-04 to Mainline. The 6-inch concrete pipe that runs from Catch Basin 
Inlet-PA-CB-04 to the Mainline was inspected. The pipe is approximately 4 feet long 
and was in good condition. This run is identified as Section No. 7 in the inspection 
report.  

• Mainline MH2 to PA-CB-05. The 8-inch concrete pipe that runs from Mainline MH-2 
to Catch Basin PA-CB-05 was inspected. The camera went approximately 38 feet 
before hitting a root ball and was unable to go any further. Up to this point, the pipe 
appeared to be in good condition. This run is identified as Section No. 8 in the 
inspection report. A second attempt was made using a push camera and the camera 
was able to reach Catch Basin PA-CB-05. This run is identified as Section No. 16 in 
the inspection report.  

• Inlet-PA-CB-07 to PA-CB-07. The 6-inch concrete pipe that runs from 
Inlet-PA-CB-07 to Catch Basin PA-CB-07 was inspected. The pipe is approximately 
4 feet long and was in good condition. This run is identified as Section No. 14 in the 
inspection report.  

• PA-CB-07 to Mainline. The 8-inch concrete pipe that runs from Catch Basin 
PA-CB-07 to the Mainline was inspected. The pipe is approximately 13 feet long and 
contained minor cracks at 8 feet and 11 feet from the catch basin. The pipe also 
contained fine roots at 11 feet and 12 feet from the catch basin. Overall the pipe was 
in good condition. This run is identified as Section No. 3 in the inspection report.  

5.2 GAS WORKS PARK STORM DRAINS 

Within the park, two storm drain systems had not been previously inspected: the storm drain 
system from Outfall F and the storm drain system from Kite Hill. Each of these systems is 
described in more detail below. 

5.2.1 Outfall F 

Outfall F is a 6-inch perforated pipe that discharges into Lake Union on the south side of the 
park and is located at the west end of the prow along the southern portion of the park as shown 
on Figure 5.2. It discharges runoff from a system that consists of a solid pipe that conveys runoff 
collected in an upgradient perforated pipe. The perforated pipe is located in a low elevation area 
just north of a paved path and is approximately 40 feet long. Stormwater runoff from a northern 
area of the park that is between the main east-west path and the parking lot is conveyed to this 
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area through an inlet and short pipe that conveys the runoff to the south underneath the paved 
path. This runoff then travels overland to the low area where the perforated pipe is located. 
Additional runoff from the eastern side of Kite Hill and the grassy area west of the cracking 
towers is also collected by the perforated pipe.  

Because of the high level of water in Lake Union, this pipe was unable to be accessed safely 
and was therefore not inspected.  

5.2.2 Kite Hill Outfall 

Kite Hill Outfall is a 6-inch pipe that conveys runoff collected from four inlets located around the 
perimeter of the sculpture on top of Kite Hill to Lake Union. The runoff from the four inlets is 
conveyed to a manhole located on the south side of the sculpture at which point the runoff 
enters the 6-inch pipe.  

Upon inspection of the manhole, it was noted that the water level in the manhole was higher 
than the outlet pipe, indicating that the pipe was clogged and was not able to drain freely. The 
camera was placed in the manhole and was unable to go more than 1 foot because of deposits 
occupying approximately 75 percent of the pipe. The outlet of this pipe was unable to be 
accessed safely and may be underwater; therefore, this pipe was unable to be inspected. This 
run is identified as Section No. 17 in the inspection report (Appendix D).  

It is important to note that flooding has not been previously identified on Kite Hill so this may be 
a new or temporary situation.  

5.3  HARBOR PATROL STORM DRAINS 

Within the Harbor Patrol facility located just west of Gas Works Park, there is a storm drain 
system that collects runoff from the Harbor Patrol facility, which has not been previously 
inspected. 

Most of the inspected pipe segments appeared to be in good condition. However, several pipes 
did contain blockages and structures that limited the video inspection of this area or that were 
inaccessible. Figure 5.2 indicates with yellow highlighting the pipe segments that could not be 
inspected; these segments are described below. The video inspection report is provided in 
Appendix D. 

• HP-CB-01 to HP-CB-02. This pipe was filled with water so it could not be inspected 
for integrity. The water in the pipe is due to the outlet elevation of Catch Basin 
HP-CB-01 being higher than the outlet elevation of Catch Basin HP-CB-02; 
therefore, this pipe will always contain water. However, the camera was pushed from 
HP-CB-01 to HP-CB-02 and it was confirmed that these two structures are 
connected. The pipe was approximately 6 feet long and was in good condition. This 
run is identified as Section No. 18 in the inspection report. 

• 45 feet from HP-CB-02 to HP-CB-03. The inspection began at Catch Basin 
HP-CB-02 and went approximately 45 feet before encountering two 45 degree bends 
that the camera was unable to get past. A truck was parked on Catch Basin 
HP-CB-03 all day so access was not possible from that catch basin.  
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All other pipes within the parking lot were inspected and are described below: 

• HP-CB-02 to 45 feet from HP-CB-02 towards HP-CB-03. The inspection of the 
8-inch PVC pipe from Catch Basin HP-CB-02 towards Catch Basin HP-CB-03 
showed sags and standing water at approximately 3 feet, 22 feet, and 38 feet from 
HP-CB-02. An unidentified 4-inch pipe entered this segment at approximately 15 feet 
from HP-CB-02, this pipe may come from the Harbor Patrol building. At 42 feet, there 
were two 45 degree bends in the pipe and the inspection was unable to continue. Up 
to this point, the pipe appeared to be in good condition. This run is identified as 
Section No. 9 in the inspection report.  

• HP-CB-01 to Harbor Patrol Overflow Outfall. The 8-inch PVC pipe that runs from 
Catch Basin HP-CB-01 to the Harbor Patrol Overflow Outfall was inspected. This 
pipe serves as an overflow outfall for storms that produce too much water volume to 
enter the oil-water separator. There was significant debris in this pipe including a 
plastic bag at 6 feet from HP-CB-01 and a small board at 32 feet from HP-CB-01. At 
32 feet from Catch Basin HP-CB-01, the survey was abandoned due to debris; 
however, because of the distance it appeared that the end of the pipe had been 
reached, but this could not be visually verified due to the camera being in the water. 
This run is identified as Section No. 19 in the inspection report.  

• HP-0WS-01 to HP-CB-01. The inspection of the 8-inch PVC pipe from the oil-water 
separator (HP-OWS-01) to Catch Basin HP-CB-01 showed that the pipe is 
approximately 6 feet long and in good condition. This run is identified as Section 
No. 10 in the inspection report.  

• HP-0WS-01 to Harbor Patrol Outfall. The 8-inch PVC pipe that runs from the oil-
water separator (HP-OWS-01) to the Harbor Patrol Outfall was inspected. At 
approximately 16 feet from HP-OWS-01 the camera became submerged due to 
water in the pipe and remained that way until the end of the pipe at approximately 
36 feet from HP-OWS-01. The camera was visible at the outfall. Up to the point when 
the camera became submerged, the pipe appeared to be in good condition. This run 
is identified as Section No. 20 in the inspection report.  
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6.0 Next Steps 

Video inspection of Outfall F was not possible during the summer because of the water level of 
Lake Union. A video inspection will be attempted when the lake level is at the lowest point for 
the year (December through early January). Furthermore, the City is currently evaluating 
options to complete an inspection of the Kite Hill storm drain, including possibly cleaning the line 
to allow for a second video inspection attempt. These additional actions will be taken in the 
December through February time frame. The results of these additional video inspections will be 
provided to Ecology as an addendum to this Phase 3 data report.  

An evaluation of the results of all storm drain source control investigations performed for the site 
is underway as required by the AO and will be documented in a data evaluation report, which 
will accompany the GWSA RI/FS documents. The City and PSE will continue to coordinate with 
Ecology as the results of this evaluation become available. 
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Table 2.1
Catch Basin Solids Analytical Results

Gas Works Park
Storm Drain Source Control Evaluation

Sample ID
Date
Time

Units
Conventionals

Total Solids % 51.7 39.1 37.3 25.1 22.7 15 26 20.1
Total Organic Carbon % 12 14.7 16.8 19.4 25.5 23 14.8 16.2

Grain Size
Percent passing < 1.3 micron sieve % 1.2 0.7 0.6 2.3 2.3 2.9 2.4 4.5
Percent retained 1.3 micron sieve % 1.9 4 2.6 6.2 6 1.5 1.2 4.5
Percent retained 3.2 micron sieve % 2.5 4.7 3.2 8.5 10.6 2.9 3.5 5.9
Percent retained 7 micron sieve % 3.1 4 3.8 7.7 9.8 1.5 2.4 5.9
Percent retained 9 micron sieve % 3.1 4.7 5.1 10 9 4.4 4.1 8.2
Percent retained 13 micron sieve % 7.4 6.1 3.8 10.8 13.6 5.9 4.1 6.7
Percent retained 22 micron sieve % 3.7 7.4 5.8 13.1 11.3 10.3 6.5 10.4
Percent retained 32 micron sieve % 8.5 16.4 10.4 26 19.3 5.2 7.4 12
Percent retained 75 micron sieve % 6.8 11.9 9.6 4.6 3.9 6.4 5.6 4.7
Percent retained 150 micron sieve % 8.8 11 12.8 3 3.3 7.5 7.8 6.3
Percent retained 250 micron sieve % 15.5 13.5 16.8 3.2 4.5 12.2 14.6 10.8
Percent retained 425 micron sieve % 17.3 9.9 14 2.8 4 15.9 16.6 12.3
Percent retained 850 micron sieve % 9.1 3.6 7.2 1.3 1.8 12.6 12.4 6.3
Percent retained 2000 micron sieve % 4.3 1.3 2.4 0.4 0.7 5.5 9 1.4
Percent retained 4750 micron sieve % 4.8 0.8 0.6 0.1 U 0.1 0.7 2.1 0.2
Percent retained 9500 micron sieve % 1.8 0.1 U 1.2 0.1 0.1 U 0.2 0.1 0.1 U
Percent retained 12500 micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 4.1 0.2 0.1 U
Percent retained 19000 micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.3 0.1 U 0.1 U
Percent retained 25K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 37.5K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 50K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 75K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Metals
Arsenic mg/kg 13 10 10 U 20 U 20 20 20 30 U 20 U 20 U
Cadmium mg/kg 3.2 5.7 2 7.9 9.3 7.9 7.1 1 1.3 1.2
Chromium mg/kg 65.2 99 65 96 91 175 80 38 46 38
Copper mg/kg 281 327 321 551 648 605 584 165 152 105
Lead mg/kg 148 179 204 346 320 319 303 120 112 80
Silver mg/kg 0.6 0.7 U 0.8 U 1 U 0.8 U 1 U 0.7 U 2 U 1 U 1 U
Zinc mg/kg 934 1020 899 14400 6930 6920 6410 446 449 325
Mercury mg/kg 0.1 0.44 0.11 0.24 0.37 0.34 0.39 0.1 U 0.1 U 0.12

Polychlorinated Biphenyls
Aroclor 1016 µg/kg 32 U 32 U 32 U 65 U 65 U 33 U 33 U 33 U
Aroclor 1221 µg/kg 32 U 32 U 32 U 65 U 65 U 33 U 33 U 33 U
Aroclor 1232 µg/kg 32 U 32 U 32 U 65 U 65 U 33 U 33 U 33 U
Aroclor 1242 µg/kg 32 U 32 U 32 U 65 U 65 U 33 U 33 U 33 U
Aroclor 1248 µg/kg 32 U 41 UY 32 U 65 U 65 U 33 U 33 U 33 U
Aroclor 1254 µg/kg 36 88 41 110 100 33 U 41 33 U
Aroclor 1260 µg/kg 32 U 37 32 U 65 U 65 U 34 44 33 U
Total PCBs µg/kg 36 125 41 110 100 34 85 33 U

Parameters

6/23/2010 1:45:00 
PM

6/23/2010 1:30:00 
PM

6/23/2010 
12:56:00 PM

6/23/2010 
1:55:00 PM

HP-CB-03HP-CB-01 HP-OWS-Inlet1HP-CB-02
6/23/2010  

2:07:00 PM
6/23/2010 8:10:00 

AM
6/23/2010 9:00:00 

AM

PA-CB-02 PA-CB-03HP-OWS-Outlet1 PA-CB-01
6/23/2010
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Table 2.1
Catch Basin Solids Analytical Results

Gas Works Park
Storm Drain Source Control Evaluation

Sample ID
Date
Time

UnitsParameters

6/23/2010 1:45:00 
PM

6/23/2010 1:30:00 
PM

6/23/2010 
12:56:00 PM

6/23/2010 
1:55:00 PM

HP-CB-03HP-CB-01 HP-OWS-Inlet1HP-CB-02
6/23/2010  

2:07:00 PM
6/23/2010 8:10:00 

AM
6/23/2010 9:00:00 

AM

PA-CB-02 PA-CB-03HP-OWS-Outlet1 PA-CB-01
6/23/2010

Semivolatile Organic Compounds
LPAHs 2

Naphthalene µg/kg 240 J 660 J 640 UJ 1400 J 1300 UJ 200 UJ 190 UJ 190 UJ
Acenaphthylene µg/kg 190 UJ 190 UJ 640 UJ 390 UJ 1300 UJ 200 UJ 190 UJ 190 UJ
Acenaphthene µg/kg 190 UJ 190 UJ 640 UJ 390 UJ 1300 UJ 200 UJ 190 UJ 190 UJ
Fluorene µg/kg 200 J 300 J 640 UJ 440 J 1300 UJ 200 UJ 190 UJ 190 UJ
Phenanthrene µg/kg 1200 J 2000 J 1500 J 2500 J 3000 J 590 J 460 J 680 J
Anthracene µg/kg 240 J 270 J 640 UJ 390 UJ 1300 UJ 200 UJ 190 UJ 190 UJ
2-Methylnaphthalene µg/kg 350 J 690 J 640 UJ 2300 J 1300 UJ 200 UJ 190 UJ 190 UJ
Total LPAH µg/kg 1880 J 3230 J 1500 J 4340 J 3000 J 590 J 460 J 680 J

HPAHs 3 µg/kg
Fluoranthene µg/kg 1800 J 2500 J 1800 J 3200 J 4300 J 850 J 710 J 1000 J
Pyrene µg/kg 2300 J 3300 J 2100 J 3600 J 5200 J 1000 J 780 J 1300 J
Benzo(a)anthracene µg/kg 620 J 810 J 640 UJ 1100 J 1300 J 240 J 210 J 300 J
Chrysene µg/kg 1000 J 1400 J 1100 J 2300 J 2800 J 670 J 540 J 700 J
Total Benzofluoranthenes4 µg/kg 1500 J 2000 J 1700 J 2900 J 4300 J 750 J 680 J 910 J
Benzo(a)pyrene µg/kg 700 J 910 J 640 UJ 1400 J 1600 J 370 J 290 J 380 J
Indeno(1,2,3-cd)pyrene µg/kg 260 J 370 J 640 UJ 500 J 1300 UJ 220 J 190 UJ 200 J
Dibenz(a,h)anthracene µg/kg 190 UJ 190 UJ 640 UJ 390 UJ 1300 UJ 200 UJ 190 UJ 190 UJ
Benzo(g,h,i)perylene µg/kg 380 J 550 J 640 UJ 730 J 1300 UJ 320 J 240 J 310 J
Total HPAH µg/kg 8560 J 11840 J 6700 J 15730 J 19500 J 4420 J 3450 J 5100 J

Total PAH µg/kg 10440 J 15070 J 8200 J 20070 J 22500 J 5010 J 3910 J 5780 J
Miscellaneous

1,2,4-Trichlorobenzene µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
1,2-Dichlorobenzene µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
1,3-Dichlorobenzene µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
1,4-Dichlorobenzene µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
1-Methylnaphthalene µg/kg 260 J 540 J 640 UJ 1400 J 1300 UJ 200 UJ 190 UJ 190 UJ
2,2'-Oxybis(1-Chloropropane) µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
2,4,5-Trichlorophenol µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
2,4,6-Trichlorophenol µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
2,4-Dichlorophenol µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
2,4-Dimethylphenol µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
2,4-Dinitrophenol µg/kg 3700 U 9500 U 1900 U 23000 U 20000 U 4400 U 7500 U 4000 U
2,4-Dinitrotoluene µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
2,6-Dinitrotoluene µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
2-Chloronaphthalene µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
2-Chlorophenol µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
2-Methylphenol µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
2-Nitrophenol µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
2-Nitroaniline µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
3,3'-Dichlorobenzidine µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
3-Nitroaniline µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
4,6-Dinitro-2-Methylphenol µg/kg 3700 U 9500 U 1900 U 23000 U 20000 U 4400 U 7500 U 4000 U
4-Bromophenyl-phenylether µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
4-Chloroaniline µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
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Table 2.1
Catch Basin Solids Analytical Results

Gas Works Park
Storm Drain Source Control Evaluation

Sample ID
Date
Time

UnitsParameters

6/23/2010 1:45:00 
PM

6/23/2010 1:30:00 
PM

6/23/2010 
12:56:00 PM

6/23/2010 
1:55:00 PM

HP-CB-03HP-CB-01 HP-OWS-Inlet1HP-CB-02
6/23/2010  

2:07:00 PM
6/23/2010 8:10:00 

AM
6/23/2010 9:00:00 

AM

PA-CB-02 PA-CB-03HP-OWS-Outlet1 PA-CB-01
6/23/2010

Semivolatile Organic Compounds (continued)
Miscellaneous (continued)

4-Chloro-3-methylphenol µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
4-Chlorophenyl-phenylether µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
4-Methylphenol µg/kg 370 U 950 U 810 2300 U 2000 U 440 U 750 U 400 U
4-Nitroaniline µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
4-Nitrophenol µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
Benzoic Acid µg/kg 3700 U 9500 U 1900 U 23000 U 20000 U 4400 U 7500 U 4000 U
Benzyl Alcohol µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
Bis-(2-Chloroethyl) Ether µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
bis(2-Chloroethoxy) Methane µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
bis(2-Ethylhexyl)phthalate µg/kg 57000 48000 29000 90000 79000 17000 20000 20000
Butylbenzylphthalate µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
Carbazole µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
Dibenzofuran µg/kg 190 UJ 240 UJ 640 UJ 390 UJ 1300 UJ 200 UJ 190 UJ 190 UJ
Diethylphthalate µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
Dimethylphthalate µg/kg 370 U 950 U 240 2300 U 2000 U 440 U 750 U 400 U
Di-n-Butylphthalate µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
Di-n-Octyl phthalate µg/kg 2300 950 U 1300 11000 7500 770 1200 530
Hexachlorobutadiene µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
Hexachlorocyclopentadiene µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
Hexachlorobenzene µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
Hexachloroethane µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
Isophorone µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
Nitrobenzene µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
N-Nitroso-Di-N-Propylamine µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
N-Nitrosodiphenylamine µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U
Pentachlorophenol µg/kg 1900 U 4800 U 950 U 12000 U 10000 U 2200 U 3800 U 2000 U
Phenol µg/kg 370 U 950 U 190 U 2300 U 2000 U 440 U 750 U 400 U

Notes:
1 Metals were re-analyzed, both results presented for completeness.
2 LPAH is the sum of detected values for naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, and anthracene, 2-methylnaphthalene is not included in the LPAH sum.
3 HPAH is the sum of detected values for fluoranthene, pyrene, benzo(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenz(a,h)anthracene, and benzo(g,h,i)perylene.
4 Total Benzofluoranthes is the sum of the b, j, and k isomers of benzofluoranthene.

Abbreviations:
HPAH High molecular weight polycyclic aromatic hydrocarbon
LPAH Low molecular weight polycyclic aromatic hydrocarbon

PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl

Qualifiers:
J Analyte was detected, the reported concentration is an estimate.
U Analyte was not detected, the concentration is the reporting limit.

UJ Analyte was not detected, the concentration is the reporting limit, which is an estimate.
UY Analyte was not detected, the concentration is the reporting limit, which is elevated.
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Table 2.1
Catch Basin Solids Analytical Results

Gas Works Park
Storm Drain Source Control Evaluation

Sample ID
Date
Time

Units
Conventionals

Total Solids % 38.3 20.3 9.8 19.7 26.8 34.5 28.9
Total Organic Carbon % 15.4 17.6 26.9 25.5 14.4 6.3 19.9

Grain Size
Percent passing < 1.3 micron sieve % 3 2.6 4 2.3 0.7 0.7 4.5
Percent retained 1.3 micron sieve % 0.6 1.3 0.1 U 0.8 1.3 4.1 6.4
Percent retained 3.2 micron sieve % 2.4 2.6 0.1 U 1.5 2 6.8 11.8
Percent retained 7 micron sieve % 2.4 3.9 9 2.3 2 6.8 5.4
Percent retained 9 micron sieve % 4.8 2.6 4 3.8 5.4 6.1 8.9
Percent retained 13 micron sieve % 4.2 3.9 4 7.7 4 8.2 14.2
Percent retained 22 micron sieve % 4.2 8.5 12 6.9 8.7 6.1 9.8
Percent retained 32 micron sieve % 1.4 3.2 6.6 4.4 1.9 11.6 17.7
Percent retained 75 micron sieve % 5.3 5 6.7 6.4 5.8 12.4 11.9
Percent retained 150 micron sieve % 9.7 8 8.6 9.8 8.9 10.8 8.1
Percent retained 250 micron sieve % 17 15.3 13 16.2 16.7 8.8 1.4
Percent retained 425 micron sieve % 14.5 18.6 14.9 14.6 19.2 4.6 0.1 U
Percent retained 850 micron sieve % 8.3 15.5 11.6 7.4 17.4 6.6 0.1 U
Percent retained 2000 micron sieve % 4.6 5.1 3.9 2.6 4.6 2 0.1 U
Percent retained 4750 micron sieve % 3.7 1.7 0.6 0.5 0.6 2.2 0.1 U
Percent retained 9500 micron sieve % 0.1 U 1.8 0.2 0.1 U 0.5 2.3 0.1 U
Percent retained 12500 micron sieve % 5.9 0.4 0.5 0.1 U 0.3 0.1 U 0.1 U
Percent retained 19000 micron sieve % 8.2 0.1 0.6 12.7 0.1 U 0.1 U 0.1 U
Percent retained 25K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 37.5K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 50K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 75K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Metals
Arsenic mg/kg 10 U 20 U 50 U 20 U 20 U 40 60
Cadmium mg/kg 0.5 0.9 U 2 U 1 0.7 U 3.8 4.4
Chromium mg/kg 21 66 35 41 24 42 34
Copper mg/kg 48.6 97.4 122 131 65.1 68.1 69.5
Lead mg/kg 38 65 120 120 50 59 44
Silver mg/kg 0.7 U 1 U 3 U 1 U 1 U 2 0.9 U
Zinc mg/kg 152 279 420 416 199 308 334
Mercury mg/kg 0.06 U 0.1 U 0.2 U 0.1 U 0.09 U 0.31 0.18

Polychlorinated Biphenyls
Aroclor 1016 µg/kg 32 U 33 U 33 U 33 U 33 U 32 U 33 U
Aroclor 1221 µg/kg 32 U 33 U 33 U 33 U 33 U 32 U 33 U
Aroclor 1232 µg/kg 32 U 33 U 33 U 33 U 33 U 32 U 33 U
Aroclor 1242 µg/kg 32 U 33 U 33 U 33 U 33 U 32 U 33 U
Aroclor 1248 µg/kg 32 U 33 U 33 U 33 U 33 U 170 33 U
Aroclor 1254 µg/kg 32 U 33 U 33 U 36 33 U 210 53
Aroclor 1260 µg/kg 32 U 33 U 33 U 33 U 33 U 140 33 U
Total PCBs µg/kg 32 U 33 U 33 U 36 33 U 520 53

6/23/2010 9:25:00 
AM

6/23/2010 
11:50:00 AM

6/23/2010 
11:20:00 AM

6/23/2010 
11:00:00 AM

Parameters

PA-CB-04 PA-CB-05 SL6.1 SL6.2 SL6-BASEPA-CB-DUPPA-CB-06 PA-CB-07
6/23/2010 9:45:00 

AM
6/23/2010 9:25:00 

AM
6/23/2010 

10:10:00 AM
6/23/2010 

10:25:00 AM
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Table 2.1
Catch Basin Solids Analytical Results

Gas Works Park
Storm Drain Source Control Evaluation

Sample ID
Date
Time

Units

6/23/2010 9:25:00 
AM

6/23/2010 
11:50:00 AM

6/23/2010 
11:20:00 AM

6/23/2010 
11:00:00 AM

Parameters

PA-CB-04 PA-CB-05 SL6.1 SL6.2 SL6-BASEPA-CB-DUPPA-CB-06 PA-CB-07
6/23/2010 9:45:00 

AM
6/23/2010 9:25:00 

AM
6/23/2010 

10:10:00 AM
6/23/2010 

10:25:00 AM

Semivolatile Organic Compounds
LPAHs 2

Naphthalene µg/kg 190 UJ 200 UJ 200 UJ 390 UJ 200 UJ 1900 520 81
Acenaphthylene µg/kg 190 UJ 200 UJ 200 UJ 390 UJ 200 UJ 1400 470 97
Acenaphthene µg/kg 190 UJ 200 UJ 200 UJ 390 UJ 200 UJ 1300 140 63 U
Fluorene µg/kg 190 UJ 200 UJ 200 UJ 390 UJ 200 UJ 2600 490 63 U
Phenanthrene µg/kg 440 J 390 J 470 J 840 J 680 J 13000 3600 510
Anthracene µg/kg 190 UJ 200 UJ 200 UJ 390 UJ 200 UJ 3200 900 91
2-Methylnaphthalene µg/kg 190 UJ 200 UJ 200 UJ 390 UJ 200 UJ 1700 370 63 U
Total LPAH µg/kg 440 J 390 J 470 J 840 J 680 J 23400 6120 779

HPAHs 3

Fluoranthene µg/kg 960 J 580 J 740 J 1400 J 820 J 21000 9400 1400
Pyrene µg/kg 910 J 710 J 1200 J 1800 J 1100 J 25000 11000 2200
Benzo(a)anthracene µg/kg 400 J 200 UJ 220 J 500 J 260 J 6100 3100 660
Chrysene µg/kg 570 J 420 J 560 J 1000 J 550 J 7600 3500 820
Total Benzofluoranthenes4 µg/kg 920 J 600 J 790 J 1500 J 840 J 10400 5400 1300
Benzo(a)pyrene µg/kg 440 J 230 J 310 J 670 J 340 J 8800 4800 1000
Indeno(1,2,3-cd)pyrene µg/kg 190 UJ 200 UJ 200 J 390 UJ 200 UJ 4800 250 680
Dibenz(a,h)anthracene µg/kg 190 UJ 200 UJ 200 UJ 390 UJ 200 UJ 1000 520 78
Benzo(g,h,i)perylene µg/kg 220 J 200 UJ 300 J 450 J 250 J 6200 2700 1000
Total HPAH µg/kg 4420 J 2540 J 4320 J 7320 J 4160 J 90900 40670 9138

Total PAH µg/kg 4860 J 2930 J 4790 J 8160 J 4840 J 114300 46790 9917
Miscellaneous

1,2,4-Trichlorobenzene µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
1,2-Dichlorobenzene µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
1,3-Dichlorobenzene µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
1,4-Dichlorobenzene µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
1-Methylnaphthalene µg/kg 190 UJ 200 UJ 200 UJ 390 UJ 200 UJ 2200 290 63 U
2,2'-Oxybis(1-Chloropropane) µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
2,4,5-Trichlorophenol µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
2,4,6-Trichlorophenol µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
2,4-Dichlorophenol µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
2,4-Dimethylphenol µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
2,4-Dinitrophenol µg/kg 3800 U 3800 U 5900 U 4500 U 3900 U 1800 U 650 U
2,4-Dinitrotoluene µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
2,6-Dinitrotoluene µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
2-Chloronaphthalene µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
2-Chlorophenol µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
2-Methylphenol µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
2-Nitrophenol µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
2-Nitroaniline µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
3,3'-Dichlorobenzidine µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
3-Nitroaniline µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
4,6-Dinitro-2-Methylphenol µg/kg 3800 U 3800 U 5900 U 4500 U 3900 U 1800 U 650 U
4-Bromophenyl-phenylether µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
4-Chloroaniline µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
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Table 2.1
Catch Basin Solids Analytical Results

Gas Works Park
Storm Drain Source Control Evaluation

Sample ID
Date
Time

Units

6/23/2010 9:25:00 
AM

6/23/2010 
11:50:00 AM

6/23/2010 
11:20:00 AM

6/23/2010 
11:00:00 AM

Parameters

PA-CB-04 PA-CB-05 SL6.1 SL6.2 SL6-BASEPA-CB-DUPPA-CB-06 PA-CB-07
6/23/2010 9:45:00 

AM
6/23/2010 9:25:00 

AM
6/23/2010 

10:10:00 AM
6/23/2010 

10:25:00 AM

Semivolatile Organic Compounds (continued)
Miscellaneous (continued)

4-Chloro-3-methylphenol µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
4-Chlorophenyl-phenylether µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
4-Methylphenol µg/kg 380 U 380 U 590 U 450 U 420 180 U 520
4-Nitroaniline µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
4-Nitrophenol µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
Benzoic Acid µg/kg 3800 U 3800 U 5900 U 4500 U 3900 U 1800 U 650 U
Benzyl Alcohol µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
Bis-(2-Chloroethyl) Ether µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
bis(2-Chloroethoxy) Methane µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
bis(2-Ethylhexyl)phthalate µg/kg 7400 28000 18000 19000 7500 580 540
Butylbenzylphthalate µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
Carbazole µg/kg 380 U 380 U 590 U 450 U 390 U 340 130
Dibenzofuran µg/kg 190 UJ 200 UJ 200 UJ 390 UJ 200 UJ 650 79 63 U
Diethylphthalate µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
Dimethylphthalate µg/kg 380 U 380 U 590 U 510 390 U 180 U 65 U
Di-n-Butylphthalate µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
Di-n-Octyl phthalate µg/kg 380 U 650 900 900 850 180 U 65 U
Hexachlorobutadiene µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
Hexachlorocyclopentadiene µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
Hexachlorobenzene µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
Hexachloroethane µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
Isophorone µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
Nitrobenzene µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
N-Nitroso-Di-N-Propylamine µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
N-Nitrosodiphenylamine µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U
Pentachlorophenol µg/kg 1900 U 1900 U 3000 U 2200 U 2000 U 930 U 330 U
Phenol µg/kg 380 U 380 U 590 U 450 U 390 U 180 U 65 U

Notes:
1 Metals were re-analyzed, both results presented for completeness.
2 LPAH is the sum of detected values for naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, and anthracene, 2-methylnaphthalene is not included in the LPAH sum.
3 HPAH is the sum of detected values for fluoranthene, pyrene, benzo(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenz(a,h)anthracene, and benzo(g,h,i)perylene.
4 Total Benzofluoranthes is the sum of the b, j, and k isomers of benzofluoranthene.

Abbreviations:
HPAH High molecular weight polycyclic aromatic hydrocarbon
LPAH Low molecular weight polycyclic aromatic hydrocarbon

PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl

Qualifiers:
J Analyte was detected, the reported concentration is an estimate.
U Analyte was not detected, the concentration is the reporting limit.

UJ Analyte was not detected, the concentration is the reporting limit, which is an estimate.
UY Analyte was not detected, the concentration is the reporting limit, which is elevated.
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Gas Works Park
Storm Drain Source Control Evaluation

Conventionals
Total Organic Carbon 170 mg/L 40.8 %
Total Solids 34.8 %
Metals
Arsenic 0.05 U mg/L 10 U mg/kg 10 U mg/kg
Cadmium 0.002 U mg/L 3.9 mg/kg 9.5 mg/kg
Chromium 0.005 U mg/L 77 mg/kg 138 mg/kg
Copper 0.002 U mg/L 116 mg/kg 159 mg/kg
Lead 0.02 U mg/L 111 mg/kg 246 mg/kg
Mercury 0.0001 U mg/L 0.65 mg/kg 1.58 mg/kg
Silver 0.003 U mg/L 5.6 mg/kg 11.8 mg/kg
Zinc 0.01 mg/L 265 mg/kg 449 mg/kg
Polychlorinated Biphenyls
PCB Aroclor 1016 1 UR µg/L 33 U µg/kg
PCB Aroclor 1221 1 UR µg/L 33 U µg/kg
PCB Aroclor 1232 1 UR µg/L 33 U µg/kg
PCB Aroclor 1242 1 UR µg/L 33 U µg/kg
PCB Aroclor 1248 1 UR µg/L 120 µg/kg
PCB Aroclor 1254 1 UR µg/L 220 µg/kg
PCB Aroclor 1260 1 UR µg/L 160 µg/kg
PCBs (Total, Aroclors) 1 UR µg/L 500 µg/kg
Semivolatile Organic Compounds
LPAHs
Acenaphthene 1 U µg/L 810 U µg/kg 790 U µg/kg
Acenaphthylene 1 U µg/L 5100 µg/kg 2100 µg/kg
Anthracene 1 U µg/L 4500 µg/kg 950 µg/kg
Fluorene 1 U µg/L 1200 µg/kg 790 U µg/kg
Naphthalene 1 U µg/L 2000 µg/kg 790 U µg/kg
Phenanthrene 1 U µg/L 16000 µg/kg 2500 µg/kg
Total HPAH 1 U µg/L 479000 µg/kg 78600 µg/kg
HPAHs
Benzo(a)anthracene 1 U µg/L 30000 µg/kg 4900 µg/kg
Benzo(a)pyrene 1 U µg/L 52000 µg/kg 9200 µg/kg
Benzo(b)fluoranthene 1 U µg/L 34000 µg/kg 8200 µg/kg
Benzo(k)fluoranthene 1 U µg/L 34000 µg/kg 8200 µg/kg
Benzofluoranthenes (total) 1 U µg/L 68000 µg/kg 16400 µg/kg
Benzo(g,h,i)perylene 1 U µg/L 59000 µg/kg 10000 µg/kg
Chrysene 1 U µg/L 37000 µg/kg 6900 µg/kg
Dibenzo(a,h)anthracene 1 U µg/L 11000 µg/kg 1500 µg/kg
Fluoranthene 1 U µg/L 71000 µg/kg 8500 µg/kg
Indeno(1,2,3-cd)pyrene 1 U µg/L 41000 µg/kg 7200 µg/kg
Pyrene 1 U µg/L 110000 µg/kg 14000 µg/kg
Total LPAH 1 U µg/L 28800 µg/kg 5550 µg/kg
Total PAH 1 U µg/L 507800 µg/kg 84150 µg/kg
Miscellaneous
1,2,4-Trichlorobenzene 1 U µg/L 810 U µg/kg 790 U µg/kg
1,2-Dichlorobenzene 1 U µg/L 810 U µg/kg 790 U µg/kg
1,3-Dichlorobenzene 1 U µg/L 810 U µg/kg 790 U µg/kg
1,4-Dichlorobenzene 1 U µg/L 810 U µg/kg 790 U µg/kg
1-Methylnaphthalene 1 U µg/L 810 U µg/kg 790 U µg/kg
2,4,5-Trichlorophenol 5 U µg/L 4000 U µg/kg 4000 U µg/kg
2,4,6-Trichlorophenol 5 U µg/L 4000 U µg/kg 4000 U µg/kg
2,4-Dichlorophenol 5 U µg/L 4000 U µg/kg 4000 U µg/kg
2,4-Dimethylphenol 1 U µg/L 810 U µg/kg 790 U µg/kg
2,4-Dinitrophenol 10 U µg/L 8100 U µg/kg 7900 U µg/kg

Table 3.1
Filter Fabric Analytical Results

5/19/2010 11:20:00 AM 5/19/2010 10:00:00 AM 5/19/2010 10:10:00 AM
Filter Blank SL7-051910 SL8-051910

Parameter
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Gas Works Park
Storm Drain Source Control Evaluation

Table 3.1
Filter Fabric Analytical Results

5/19/2010 11:20:00 AM 5/19/2010 10:00:00 AM 5/19/2010 10:10:00 AM
Filter Blank SL7-051910 SL8-051910

Parameter
Semivolatile Organic Compounds (continued)
Miscellaneous (continued)
2,4-Dinitrotoluene 5 U µg/L 4000 U µg/kg 4000 U µg/kg
2,6-Dinitrotoluene 5 U µg/L 4000 U µg/kg 4000 U µg/kg
2-Chloronaphthalene 1 U µg/L 810 U µg/kg 790 U µg/kg
2-Chlorophenol 1 U µg/L 810 U µg/kg 790 U µg/kg
2-Methylnaphthalene 1 U µg/L 810 U µg/kg 790 U µg/kg
2-Methylphenol 1 U µg/L 810 U µg/kg 790 U µg/kg
2-Nitroaniline 5 U µg/L 4000 U µg/kg 4000 U µg/kg
2-Nitrophenol 5 U µg/L 4000 U µg/kg 4000 U µg/kg
3,3'-Dichlorobenzidine 5 U µg/L 4000 U µg/kg 4000 U µg/kg
3-Nitroaniline 5 U µg/L 4000 U µg/kg 4000 U µg/kg
4,6-Dinitro-o-cresol 10 U µg/L 8100 U µg/kg 7900 U µg/kg
4-Bromophenyl phenyl ether 1 U µg/L 810 U µg/kg 790 U µg/kg
4-Chloroaniline 5 U µg/L 4000 U µg/kg 4000 U µg/kg
4-Chlorophenyl phenyl ether 1 U µg/L 810 U µg/kg 790 U µg/kg
4-Chloro-3-methylphenol 5 U µg/L 4000 U µg/kg 4000 U µg/kg
4-Methylphenol 1 U µg/L 810 U µg/kg 790 U µg/kg
4-Nitroaniline 5 U µg/L 4000 U µg/kg 4000 U µg/kg
4-Nitrophenol 5 U µg/L 4000 U µg/kg 4000 U µg/kg
Benzoic acid 11 µg/L 8100 U µg/kg 7900 U µg/kg
Benzyl alcohol 5 U µg/L 4000 U µg/kg 4000 U µg/kg
bis(2-chloroethyl)ether 1 U µg/L 810 U µg/kg 790 U µg/kg
bis(2-chloroethoxy)methane 1 U µg/L 810 U µg/kg 790 U µg/kg
bis(2-ethylhexyl)phthalate 1 U µg/L 2900 µg/kg 790 U µg/kg
bis-chloroisopropyl ether 1 U µg/L 810 U µg/kg 790 U µg/kg
Butyl benzyl phthalate 1 U µg/L 810 U µg/kg 790 U µg/kg
Carbazole 1 U µg/L 810 U µg/kg 790 U µg/kg
Dibenzofuran 1 U µg/L 810 U µg/kg 790 U µg/kg
Diethylphthalate 1.9 µg/L 810 U µg/kg 37000 µg/kg
Dimethyl phthalate 1 U µg/L 810 U µg/kg 790 U µg/kg
Di-n-butyl phthalate 1.5 µg/L 810 U µg/kg 790 U µg/kg
Di-n-octyl phthalate 1 U µg/L 810 U µg/kg 790 U µg/kg
Hexachlorobenzene 1 U µg/L 810 U µg/kg 790 U µg/kg
Hexachlorobutadiene 1 U µg/L 810 U µg/kg 790 U µg/kg
Hexachloroethane 1 U µg/L 810 U µg/kg 790 U µg/kg
Hexachlorocyclopentadiene 5 U µg/L 4000 U µg/kg 4000 U µg/kg
Isophorone 1 U µg/L 810 U µg/kg 790 U µg/kg
Nitrobenzene 1 U µg/L 810 U µg/kg 790 U µg/kg
N-Nitroso-di-n-propylamine 1 U µg/L 4000 U µg/kg 4000 U µg/kg
N-Nitrosodiphenylamine 5 U µg/L 810 U µg/kg 790 U µg/kg
Pentachlorophenol 5 U µg/L 4000 U µg/kg 4000 U µg/kg
Phenol 12 µg/L 810 U µg/kg 790 U µg/kg
Abbreviations:

HPAH High molecular weight polycyclic aromatic hydrocarbon
LPAH Low molecular weight polycyclic aromatic hydrocarbon
PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl

Qualifiers:
U Analyte was not detected, the concentration is the reporting limit.

UR Analyte was not detected, result has been rejected due to low surrogate recoveries. 
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Table 4.1
Surface Soil Analytical Results

Gas Works Park
Storm Drain Source Control Evaluation

Sample ID
Date
Time

Units
Conventionals

Total Solids % 48.3 53.7 77.9 83 85.9 93.3 79.7
Total Organic Carbon % 19.8 14.5 16.4 14.1 10.6 3.88 3.54

Grain Size
Percent passing < 1.3 micron sieve % 6.1 5.5 4.5 4.5 6.1 3.9 5.9
Percent retained 1.3 micron sieve % 0.1 U 3.1 1 1.5 8.1 1 1
Percent retained 3.2 micron sieve % 6.9 7 7.6 7.5 5.1 5.4 8.4
Percent retained 7 micron sieve % 3.1 4.7 1.5 2.5 3 4.9 1
Percent retained 9 micron sieve % 3.8 3.1 3 1.5 4.6 3.4 3
Percent retained 13 micron sieve % 4.6 11.7 5 6 5.6 4.4 3.9
Percent retained 22 micron sieve % 13.8 15.6 5 5 7.1 7.4 4.4
Percent retained 32 micron sieve % 10.5 15.3 3 1.9 5.2 8.5 8
Percent retained 75 micron sieve % 9.5 9.3 7.9 9.1 10.1 16.4 15.4
Percent retained 150 micron sieve % 9.8 8 10.1 11.8 13.5 14.7 15.5
Percent retained 250 micron sieve % 12.3 6.8 12.4 15.1 15.1 14.2 14.6
Percent retained 425 micron sieve % 10.3 4.5 10.7 12.8 10.8 8.2 8.8
Percent retained 850 micron sieve % 7.4 2.3 7.1 8.6 3.2 2.8 3.9
Percent retained 2000 micron sieve % 1.3 0.4 6.7 6.2 1 1.8 3.5
Percent retained 4750 micron sieve % 0.5 0.1 U 8.8 4.2 1.6 2.9 1.5
Percent retained 9500 micron sieve % 0.1 U 2.5 0.1 U 0.1 U 0.1 U 0.1 U 1.2
Percent retained 12500 micron sieve % 0.1 U 0.1 U 5.6 1.7 0.1 U 0.1 U 0.1 U
Percent retained 19000 micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 25K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 37.5K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 50K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Percent retained 75K micron sieve % 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Metals
Arsenic mg/kg 10 U 9 11 12 14 7 10
Cadmium mg/kg 4 4.1 1.3 1.3 1.6 0.4 0.5
Chromium mg/kg 76 77.9 24 26.5 44.9 31.5 29.2
Copper mg/kg 258 330 57.7 56.9 57.2 24.6 26.1
Lead mg/kg 131 203 171 177 142 46 98
Silver mg/kg 0.8 0.8 0.4 U 0.4 U 2.4 0.3 U 0.3 U
Zinc mg/kg 1340 1490 354 370 198 J 78 96
Mercury mg/kg 0.71 J 0.42 0.34 0.32 0.46 0.08 0.08

Polychlorinated Biphenyls
Aroclor 1016 µg/kg 32 U 33 U 31 U 31 U 31 U 33 U 31 U
Aroclor 1221 µg/kg 32 U 33 U 31 U 31 U 31 U 33 U 31 U
Aroclor 1232 µg/kg 32 U 33 U 31 U 31 U 31 U 33 U 31 U
Aroclor 1242 µg/kg 32 U 33 U 31 U 31 U 31 U 33 U 31 U
Aroclor 1248 µg/kg 32 U 50 UY 31 U 31 U 78 UY 33 U 31 U
Aroclor 1254 µg/kg 42 87 31 U 31 U 190 33 U 31 U
Aroclor 1260 µg/kg 32 U 69 31 U 31 U 200 33 U 31 U
Total PCBs µg/kg 42 156 31 U 31 U 390 33 U 31 U

8/23/2010 
9:15:00 AM

8/23/2010 
9:15:00 AM

6/30/2010 
10:15:00 AM

6/30/2010 
10:30:00 AM

WW19-05 WW19-06WW19-Dup WW19-04-082310 WW19-04-082310-DUPWW19-01 WW19-02-082310 WW19-03

Parameters

6/30/2010
9:45:00 AM

8/23/2010 
9:30:00 AM

6/30/2010 
10:05:00 AM

6/30/2010 
10:05:00 AM
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Table 4.1
Surface Soil Analytical Results

Gas Works Park
Storm Drain Source Control Evaluation

Sample ID
Date
Time

Units

8/23/2010 
9:15:00 AM

8/23/2010 
9:15:00 AM

6/30/2010 
10:15:00 AM

6/30/2010 
10:30:00 AM

WW19-05 WW19-06WW19-Dup WW19-04-082310 WW19-04-082310-DUPWW19-01 WW19-02-082310 WW19-03

Parameters

6/30/2010
9:45:00 AM

8/23/2010 
9:30:00 AM

6/30/2010 
10:05:00 AM

6/30/2010 
10:05:00 AM

Semivolatile Organic Compounds
LPAHs 1

Naphthalene µg/kg 250 160 660 630 680 910 58 U 63 U
Acenaphthylene µg/kg 220 200 770 720 1500 1400 58 U 63 U
Acenaphthene µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
Fluorene µg/kg 200 U 64 U 250 320 480 530 58 U 63 U
Phenanthrene µg/kg 1100 920 4000 4500 6200 6200 160 150
Anthracene µg/kg 200 U 150 770 710 1300 1300 58 U 63 U
2-Methylnaphthalene µg/kg 200 U 89 280 300 270 340 58 U 63 U
Total LPAH µg/kg 1570 1519 6730 7180 10430 10680 160 150

HPAHs 2 µg/kg
Fluoranthene µg/kg 1800 1500 9500 7100 14000 U 15000 280 280
Pyrene µg/kg 1300 1400 10000 7500 17000 15000 340 310
Benzo(a)anthracene µg/kg 500 450 4000 3100 6100 5800 110 100
Chrysene µg/kg 1100 1100 5400 4400 8000 7400 170 170
Total Benzofluoranthenes µg/kg 2610 1660 10600 9200 12800 12800 280 360

Benzo(b)fluoranthene µg/kg 910 830 5300 4600 6400 6400 140 180
Benzo(k)fluoranthene µg/kg 1700 830 5300 4600 6400 6400 140 180

Benzo(a)pyrene µg/kg 930 1100 6400 5500 7800 7700 130 160
Indeno(1,2,3-cd)pyrene µg/kg 630 680 5700 5200 6600 7200 120 160
Dibenz(a,h)anthracene µg/kg 200 U 120 1400 1400 1900 2000 58 U 63 U
Benzo(g,h,i)perylene µg/kg 880 1100 7800 7000 9200 9600 170 220
Total HPAH µg/kg 9750 9110 60800 50400 69400 82500 1600 1760

Total PAH µg/kg 11320 10629 67530 57580 79830 93180 1760 1910
Miscellaneous 

1,2,4-Trichlorobenzene µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
1,2-Dichlorobenzene µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
1,3-Dichlorobenzene µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
1,4-Dichlorobenzene µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
1-Methylnaphthalene µg/kg 200 U 64 U 200 230 180 U 230 58 U 63 U
2,2'-Oxybis(1-Chloropropane) µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
2,4,5-Trichlorophenol µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
2,4,6-Trichlorophenol µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
2,4-Dichlorophenol µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
2,4-Dimethylphenol µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
2,4-Dinitrophenol µg/kg 2000 U 640 U 640 U 1900 U 1800 U 1900 U 580 U 630 U
2,4-Dinitrotoluene µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
2,6-Dinitrotoluene µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
2-Chloronaphthalene µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
2-Chlorophenol µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
2-Methylphenol µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
2-Nitroaniline µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
2-Nitrophenol µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
3,3'-Dichlorobenzidine µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
3-Nitroaniline µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
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Table 4.1
Surface Soil Analytical Results

Gas Works Park
Storm Drain Source Control Evaluation

Sample ID
Date
Time

Units

8/23/2010 
9:15:00 AM

8/23/2010 
9:15:00 AM

6/30/2010 
10:15:00 AM

6/30/2010 
10:30:00 AM

WW19-05 WW19-06WW19-Dup WW19-04-082310 WW19-04-082310-DUPWW19-01 WW19-02-082310 WW19-03

Parameters

6/30/2010
9:45:00 AM

8/23/2010 
9:30:00 AM

6/30/2010 
10:05:00 AM

6/30/2010 
10:05:00 AM

Semivolatile Organic Compounds (continued)
Miscellaneous (continued)

4,6-Dinitro-2-Methylphenol µg/kg 2000 U 640 U 640 U 1900 U 1800 U 1900 U 580 U 630 U
4-Bromophenyl-phenylether µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
4-Chloroaniline µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
4-Chlorophenyl-phenylether µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
4-Chloro-3-methylphenol µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
4-Methylphenol µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
4-Nitroaniline µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
4-Nitrophenol µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
Benzoic Acid µg/kg 2000 U 640 U 640 U 1900 U 1800 U 1900 U 580 U 630 U
Benzyl Alcohol µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
Bis-(2-Chloroethyl) Ether µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
bis(2-Chloroethoxy) Methane µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
bis(2-Ethylhexyl)phthalate µg/kg 470 200 64 U 190 U 180 U 190 U 58 U 63 U
Butylbenzylphthalate µg/kg 12000 1800 270 U 220 U 1500 190 U 210 U 270 U
Carbazole µg/kg 200 U 64 U 260 290 230 220 58 U 63 U
Dibenzofuran µg/kg 200 U 64 U 91 190 U 180 U 190 U 58 U 63 U
Diethylphthalate µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
Dimethylphthalate µg/kg 200 U 85 64 U 190 U 180 U 190 U 58 U 63 U
Di-n-Butylphthalate µg/kg 310 160 64 U 190 U 180 U 190 U 58 U 63 U
Di-n-Octyl phthalate µg/kg 910 64 U 64 U 190 U 180 U 190 U 58 U 63 U
Hexachlorobenzene µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
Hexachlorobutadiene µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
Hexachloroethane µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
Hexachlorocyclopentadiene µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
Isophorone µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
Nitrobenzene µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
N-Nitroso-Di-N-Propylamine µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
N-Nitrosodiphenylamine µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U
Pentachlorophenol µg/kg 980 U 320 U 320 U 930 U 910 U 950 U 290 U 310 U
Phenol µg/kg 200 U 64 U 64 U 190 U 180 U 190 U 58 U 63 U

Notes:
1 LPAH is the sum of detected values for naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, and anthracene, 2-methylnaphthalene is not included in the LPAH sum.
2 HPAH is the sum of detected values for fluoranthene, pyrene, benzo(a)anthracene, chrysene, total benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenz(a,h)anthracene, and benzo(g,h,i)perylene.

Abbreviations:
HPAH High molecular weight polycyclic aromatic hydrocarbon
LPAH Low molecular weight polycyclic aromatic hydrocarbon

PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl

Qualifiers:
J Analyte was detected, the reported concentration is an estimate.
U Analyte was not detected, the concentration is the reporting limit.

UY Analyte was not detected, the concentration is the reporting limit, which is elevated.
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Vicinity Map

Notes:
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·  Reference data provided by ArcGIS Streetmap North America.
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Figure 2.1
Solids Sample Locations

Harbor Patrol Area

Notes:
1. Samples were collected at both the inlet and outlet
    sections of the Oil/Water separator.
2. Location of Harbor Patrol Outfall is approximate.
3. Top of Bank location taken from Draft data provided by
    AECOM.
4. Tax parcel data provided by King County GIS.
  · Storm drain features compiled from multiple sources
    including City of Seattle GIS, Floyd|Snider research,
    and 2008 Gas Works Park existing conditions survey.
  · Aerial image provided by City of Seattle and dated 2007.
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Figure 2.2
Solids Sample Locations

East Side

Notes:
1.  Tax parcel data provided by King County GIS.
  ·  Orthoimage provided by City of Seattle and dated 2007.
  ·  Stormwater conveyance feature locations based on City
     of Seattle GIS data, historical research by Floyd|Sider,
     and site inspection.
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Figure 2.3
Solids Sample Locations

Waterway 19 Storm Drain Ditch

Notes:
1.  Upland Consent Decree boundary as depicted on Exhibit
     A to the Consent Decree (1999).
2.  Tax parcel data provided by King County GIS.
  ·  Orthoimage provided by City of Seattle and dated 2007.
  ·  Stormwater conveyance feature locations based on City
     of Seattle GIS data, historical research by Floyd|Sider,
     and site inspection.
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Figure 5.1
Video Inspection Locations

East Side

Notes:
1.  Tax parcel data provided by King County GIS.
  ·  Orthoimage provided by City of Seattle and dated 2007.
  ·  Stormwater conveyance feature locations based on City
     of Seattle GIS data, historical research by Floyd|Sider,
     and site inspection.
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Video Inspection Locations

West Side

Notes:
1. Location of Harbor Patrol Overflow Outfall is approximate.
2. Top of Bank location taken from Draft data provided by
    AECOM.
3. Tax parcel data provided by King County GIS.
  · Storm drain features compiled from multiple sources
    including City of Seattle GIS, Floyd|Snider research,
    and 2008 Gas Works Park existing conditions survey.
  · Aerial image provided by City of Seattle and dated 2007.
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Photo 1. SPU staff sampling HP-OWS-Outlet in Harbor Patrol. 

 
Photo 2. Solids sample, HP-OWS-Outlet in Harbor Patrol. 
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Photos 1 and 2
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Photo 3. SPU staff sampling Catch Basin PA-CB-02 in Gas Works Park parking area. 

 
Photo 4. SPU staff sampling Catch Basin PA-CB-02 in Gas Works Park parking area. 
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Photos 3 and 4
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Photo 5. Solids sample, PA-CB-02. 

 
Photo 6. Floyd|Snider staff sampling Catch Basin SL6.2 in Gas Works Park. 
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Photos 5 and 6

 



F:\projects\COS-GWSA\T6020 Storm Drain investigations\Phase 3 - Harbor Patrol WW20\Data report\Appendices\A\GWSA P3 DataRpt ApxA 122210.docx December 2010 

 
Photo 7. Floyd|Snider staff sampling Surface Soil Sample WW-19-03. 

 
Photo 8. Floyd|Snider staff sampling Surface Soil Sample WW-19-05. 
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Photos 7 and 8
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'7I.02 4L-LLL 6s.s% 40-118 0

19.2e" 41-111 68.8% 40-118 0
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Page 1 of 1

Lab Sample fD: MB-062810
LIMS ID: 1O-15157
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/trP.D\ : )-E.1'.nrnhinhonrrl\ r ur /

Prep Method: Sw3550B
Number Ranqet 10-1,1487 to l0-I1499

Page 1 for RF64
FORM-TI SW827O PNA



Ais5fi8rb@
INCORPORATEDORGANICS A}IAIYSIS DATA SHEET

PNAs by Sw8270D GCIMS
Page 1 of 1

T,,al-r S:mn l e TD: RF64A
LIMS ID: 7O-I1487
Matrix: Solid ,4
n^!^ n^r ^^^^ n..!i ////r\uaLa Ke-Lease AuLnorLzed.i 7/t-,Reported: 08/7I/1-0

Date Extracted:. 08/06/IO
Date Analyzed: 08/09/I0 13:41
Instrument,/Analyst : NT 4 / JZ
GPC Cleanup: No
Alumina: No
Sif ica Ge.l-: Yes

CAS Nunber Analyte

Sanple ID: PA-CB-OI
SAI{PLE

QC Report No: RE64-Floyd/Snider
Project: Phase 3

COS-GWSA 6020
Date Sampled: 06/23/I0

Date Received: 06/23/1,0

Sample Amount : 1 .45 g-dry-wt
Fina] Extract Vofume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moi-sture:. 15.2%

RL ResuIt

9t-20-3
91,-57 - 6
90-L2-0
208-96-8
83-32-9
I6-'7 3-1
85-01-8
1-A A 

^ -rzu- Lz- |

206-44-O
12 9-00-0
56-55-3
2L8-OL-9
50-32-8
1 93-3 9-s
53-70-3
L9t-24-2
rJz-o4-J
TOTBFA

Naphthalene
2-Mcfhrzl nanh1_ha I ene
1 -Methylnaphthalene
Acananhthrrl cna
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i) perylene
Dibenzofuran
Total Benzofluoranthenes

Pannrl- ad i n ttn /Va /nnh\|'fyllLY\.y.y"/

Semivolatile Surrogate Recovery

d1- 4 -p-Terphenyl
2 - Fl-uorobiphenyl

92 . Oe"

86.0?

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

< 200
< 200
< 200
< 200
< 200
< 200

s90
< 200

850
1 ,000

240
670
370
220

< 200
320

< 200
750

U

U

U

U

U

U

FORM T



SHEET
firstfisrb@
INCORPORATEDORGA}.IICS AI{ATYSIS DATA

PNAs by Sw8270D GClMs
Page 1 of 1

Lab Sample ID: RF64B
LIMS 1D:10-l-7488
Matrix: Solid
Data Rel-ease Authorized:
Reported: 08 / II / I0

Date Extracted: 08/06/I0
Date Analyzedi 08/09/I0 14:.20
Tnsf rumenf /Ana l vst : NT4 / JZ
GPC Cleanup: No
Alumina: No
Silica GeI: Yes

CAS Nunber Analyte

.)t'- Pannrf TrTa.

Drni anl- .

F):f a Qrmnl od'

Date Received:

Sample ID: PA-CB-02
SAI'IPLE

RF64 -Floyd/Snider
Phase 3
COS-GWSA 602O
06/23/r0
06/23/r0

Sample Amount:, 1.91 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moisture z 56.2e"

RL Resu].t

9r-20-3
91,-51-6
90-12-0
208-96-8
83-32-9
8 6-1 3-1
85-01-8
L20-12-1
206-44-O
12 9-00-0
56-55-3
218-01-9
50-32-8
1 93- 3 9-5
53-7 0-3
L9L-24-2
732-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
P1'rene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (I, 2, 3-cd) pyrene
Dil-rcn z ( a -h ) anthrSggfig

\u, f r/ srrvf r!

Benzo (g,h,i)peryIene
Dibenzofuran
Total Benzofluoranthenes

Reported in pglkg (ppb)

SemivoJ-atile Surrogate Recovery

190
190
r.90
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

< 190 u
< 190 U
< 190 u
< 190 u
< 190 U
< 190 u

460
< 190 u

7LO
780
2LO
540
290

< 190 u
< 190 U

240
< 190 U

680

d1 4 -p-Terphenyl
2 -Fl-uorobiphenyl

15.62
'7'7.0e"

FORM I



AlssilSr!@
INCORPORATEDORGANICS ANAIYSIS DATA SHEET

PNAs by Sw8270D GCIMS
Page 1 of 1

Lab Sampl-e ID: RF64C
LIMS ID:10-17489
Matrix: Sol-id n
Data Release Authorized /{O

,,^,,,,lfi 
2t /

--/ ^*/ ru

Date Extracted: 08/06/L0
Date Anafyzed: 08/09/L0 14:.54
Instrument/Anal-yst : NT 4 / JZ
GPC Cleanup: No
A.l-umina: No
Sil-ica GeI: Yes

CAS Nunber Analyte

Samp1e ID: PA-CB-O3
SAIVPLE

QC Report No: RF64-Floyd,/Snider
Project: Phase 3

COS-GWSA 6O2O
Date Sampled: 06/23/1.0

Date Recei-ved: 06 / 23 / 10

Sample Amount
Final- Extract Volume

Dil-ution Factor
Percent Moi-sture

? RO a-rlrrr-url-
0.5 mL
3.00
J 2 .3e"

ResuIt

9L-20-3
9L-51 -6
90-L2-0
208-96-8
83-32-9
8 6-7 3-7
85-01-8
120-12-1
206-44-O
12 9-00-0
56-55-3
218-01- 9
s0-32-8
193-39-5
53-70-3
LgL-24-2
732-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
A aan:nhf h an a

Fl-uorene
Phenanthrene
Anthracene
F]-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
fndeno (L, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)perylene
Dibenzofuran
Total Benzofluoranthenes

Pannrf ad i n rra /lraVYt ^Y

Semivolatile Surrogate

t_ 90
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

<190u
<190U
< 190 U
<190u
< 190 u
< 190 u

680
< 190 u
1 ,000
1,300

300
700
380
200

<190u
310

<190U
910

(ppb)

Recovery

d1 4 -p-Terphenyl
2 - Fl-uorobiphenyl

91 .42
82 .'7 Z

FORM I



SHEET
AXs5fiS*@
INCORPORATEDORGAI.IICS AI\TATYSIS DATA

PNAs by Sw8270D GClMs
Page 1 of 1

Lab Sample ID: RF64D
LIMS ID:10-17490
Matrix: Sofid
Data Rel-ease Authorized:
Rannr1_ad. OR /11 /70r\evvt uver

Date Extractedl. 08/06/10
lrAtA An^l rrzorl . 08/09/IO 151.2'l
Instrument/Analyst : NI 4 / JZ
GPC Cleanup: No
Alumi-na: No
Sifica Gef: Yes

CAS Nunber Analyte

f)f. P onn rl- Trln .
Yv !\vrv!

Prni ecl- .

f)rl- a Qamnl orl'

Date Received:

SanpJ-e ID: PA-CB-O4
SA}fPLE

RF64 -Floyd,/Snider
Phase 3
COS-GWSA 602O
06/23/r0
06/23/L0

Sample Amount: 7.85 g-dry-wt
Final Extract Volume: 0.5 mL

Difution Factor: 3.00
Percent Moisture: 58. 9%

Result

YI_ZU-J
97-5'7 -6
90-12-0
208-96-8
83-32-9
I 6-1 3-7
85-01-8
120-12-'7
206-44-O
12 9-00-0
56-5s-3
218-01- 9
50-32-8
193-39-5
53-70-3
LgL-24-2
132-64-9
TOTBFA

Naphthalene
2 -MethyJ-naphthalene
1-Methylnaphthalene
Acenaphthylene
A nan anh I hon o

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
T-,{^^^/1 ,) ?-^/.l\rrrusrrv \r I L I J uu/pyfene
Dil'rcn z (e -h \ :nf hr:acene
Benzo(g,h,i)perylene
Dibenzofuran
Total Benzof luoranthenes

Reported in pqlkg (ppb)

Senivolatile Surrogate Recovery

190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

< 190
< 190
< 190
< 190
< 190
< 190

440
< 190

960
910
400
570
440

< 190
< 190

220
< 190

920

U

U

U

U

U

U

U

U

d1 4 -p-Terphenyl
2-Fluorobiphenyl

81 .42
87.5%

FORM I



f,tstfi:rb@
INCORPORATEDORGANICS AI\IALYSIS DATA SHEET

PNAs by Sw8270D GCIMS
Page l- of 1

Lab Sample fD: RF64E
LIMS ID: ]-0-I'749I
Matrix: Sol-id ,,4
Data Retease Authorized (n
Reportedz 08/Ll/L0 -',"/

Date Extracted: 08 /06/!0
Date Anal-yzed: 08/09/70 16:01
Instrument/Anafvst a N l' 4 / J L
GPC Cleanup: No
Afumina: No
Sil-ica Gef : Yes

CAS Number Analyte

Sanple ID: PA-CB-OS
SAMPLE

Of- Rannrf NTn. Rtr64-tr1 nrrd /Qni dor
Project: Phase 3

COS-GWSA 602O
Date Sampled: 06/23/10

Date Received: 06/23/1,0

Samp1e Amount z '7.65 g-dry-wt
Final- Extract Vo]ume: 0.5 mL

Dilution Factor: 3.00
Percent Moisture:. 68.22

RL Result

9I-20-3
9r-51 - 6

90-L2-0
208-96-8
83-32-9
8 6-7 3-7
85-01-8
720-12-1
206-44-O
12 9-00-0
5 6-55-3
218-01- 9
s0-32-8
193-39-5
53-7 0-3
19r-24-2
r32-64-9
TOTBFA

ItT:nhfh:lenc
2 -Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Aaan:nhl- han o

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Rcnzn /a ):nthracene
Chrysene
Benzo (a)pyrene
TnAana/1 ? ?-nA\\Ltu,J -*i pyrene
Dibenz (a, h) anthracene
Ronzn /c- h - i ) ncrrrlgngt YvL l

Dibenzofuran
Total Benzofluoranthenes

Dannr{-aal i r tta /Vn /nnl.r\tsYl rlY \.y.t/"/

SemivoJ-atile Surrogate Recover1r

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

< 200
< 200
< 200
< 200
< 200
< 200

390
< 200

580
7LO

< 200
420
230

< 200
< 200
< 200
< 200

600

U

U

U

U

U

U

U

U

U

U

d14-n-Tarnhonrzl
2 - Fluorobiphenyl

90 .4%
81.5?

FORM I



SHEET
AXs5fiSrb@
INCORPORATEDORGAI\IICS AI{AIYSIS DATA

PNAs by sw8270D GCIMS

Lab Sample ID: RF64F
LIMS ID: 10-L1 492
Matrix: Sol-id
Data Refease Authorized:
Reported:.08/1-L/I0

Date Extracted:. 0B/06/10
Date Anafyzed:. 08/09/ 1O 16:34
Tnsf rument/AnaI vst : NT4 / JZ
GPC Cleanup: No
Al-umina: No
Silica Gef: Yes

CAS Number Analyte

Af Dannrf lr1n.
Yv r\vlrv!

Drai ocf .

F):f a Qamnl arl'

Date Recei-ved:

Sanple ID: PA-CB-06
SAI'IPLE

Rts64- k In\|dl\nrdar

Phase 3
COS-GWSA 602O
06/23/rO
06/23/1,0

Sample Amount: '1 .51 g-dry-wt
Final- Extract Vo]ume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moisture: 80.7%

RL Result

9r-20-3
9t-5'7 -6
90-12-0
208-96-8
83-32-9
8 6-7 3-1
85-01-8
t20-L2-'7
206-44-0
12 9-00-0
56-55-3
218-01- 9
50-32-8
1 93-39-5
53-7 0-3
L9L-24-2
r32-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Anonrnhf hrrl ana

Acenaphthene
Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Fyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g ,h, i) perylene
Dibenzofuran
Tota]- Benzofluoranthenes

Reported in pglkg

Senivolatile Surrogate

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

<200u
<200u
<200u
<200u
<200u
<200u

470
< 200 u

740
L t2OO

220
560
310
200

<200u
300

<200u
790

(ppb)

Recovery

d1 4 -p-Terphenyl
?-E'l rrnrnhi nhanrr'l

93 .42
73.0%

FORM I



SHEET
fixstffs*@
INCORPORATEDORGAI{ICS A}IAIYSIS DATA

PNAs by Sw8270D GClMs
Page 1 of 1

Lab Sample ID: RF64G
LIMS 1D:10-17493
Matri-x: Sof 1d
Data Release Authorized:
Ronnrtcd: OR /1 1 /70 ,K

Al- Pannr]- Ir]n.
Draj aat- .

ftrf a Qrmnl od.

Date Received:

Sample ID: PA-CB-O7
SAI'{PLE

RF64-FIoyd/Snider
Phase 3
COS-GWSA 602O
06/23/r0
06/23/t0

Date Extracted:. 08/06/L0
Fr:f a Anrr rrzarl . n8/09/ l_0 17:07
T^-!-.,-'^^r /l--l,,InsErumen!./Analyst i L'nL4/ oL
GPC Cleanup: No
Al-umina: No
Sil-ica Gel-: Yes

CAS Nu.nber Analyte

Sample Amount:, '7 .'7 4 g-dry-wt
Finaf Extract Vo]ume: 1. O mL

Dil-ution Factor: 3. 00
Percent Moi.sture z '77.6e"

Resu]-t

9r-20-3
9L-5'7 -6
90-12-0
208-96-8
83-32-9
86-'7 3-1
85-01-8
120-L2-1
206-44-O
12 9-00-0
56-s5-3
218-01- 9
50-32-8
t- 93-3 9- 5
53-70-3
L9t-24-2
1,32-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Anan rnh I h an a

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g ,h, i) perylene
Dibenzofuran
Tota1 Benzofluoranthenes

Reported in pglkg (ppb)

Semivolatile Sumogate Recovery

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390

< 390
< 390
< 390
< 390
< 390
< 390

840
< 390
1,400
1,800

500
1 ,000

670
< 390
< 390

450
< 390
1 ,500

U

U

U

U
U

U

U

U

d1 4 -p-Terphenyl
?-E l rrnrnl.ri nhanr' l

9r.2%
83.3s

FORM I



SHEET
AlstffSrb@
INCORPORATEDORG,ANICS A}iIAJ,YSIS DATA

PNAs by Sw8270D GClMs
Page 1 of l-

Lab Sample ID: RF64H
LIMS ID: 10-11494
Matrix: SoIid
Data Refease Authorized:
Reporred: 08/7I/I0

Date Extractedz 08/06/I0
Date Analyzed: 08/09/10 I1:4L
I ncrrllmonr / ana r \rsE: L,tIt]/ JL

GPC Cleanup: No
Alumina: No
Silica Gel-: Yes

CAS Number Analyte

Drai anl- .

f)al- a Qamnl arl .

Date Recei-ved:

Sample ID: PA-CB-DUP
SAI'4PLE

RF64 -Floyd/Snider
Phase 3
COS-GWSA 6020
06/23/L0
06/23/L0

Sample Amount : '7 .6L g-dry-wt
Final Extract Vol-ume: 0.5 mL

Dilution Factor:3.00
Percent Moisture : '7 O .9%

RL Result

91.-20-3
9r-51 -6
90-L2-0
208-96-8
83-32-9
86-1 3-1
85-01-8
r20-12-1
206-44-0
12 9-00-0
s6-55-3
2 18-01-9
50-32-8
I 93- 3 9-5
53-70-3
L9L-24-2
r32-64-9
TOTBFA

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Aaan:nhfhana

Fluorene
Phenanthrene
Anthracene
Fl-uoranthene
Pyrene
Benzo (a) anttrracene
Chrysene
Benzo (a) pyrene
Tnrlann1l ? ?-nd\\L'LtJ -*/pyrene
Dibenz (a, h) anthracene
Benzo (g,h,i)peryJ'ene
Dibenzofuran
Total Benzof luoranthenes

Reported in pglkg (ppb)

Semivolatile Surrogate Recovery

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

<200u
<200u
<200u
<200u
<200u
<200u

580
<200u

820
1,100

260
550
340

<200u
< 200 u

250
<200u

840

dT 1-n-Tarnhenru I
?-E l rrnrnl.ri nhanrrl

L17 e"

91.82

FORM I



f,rsbfisrb@
INCORPORATEDORGAI{ICS A}TAIYSIS DATA SHEET

PNAs by Sw8270D GCIMS
Page 1 of 1

Lab Sample fD: RF64H
LIMS ID:. I0-L1 494 /
Matrix: Sol-id ,t4
Data Release Autho rized,: l{/
Reported O8/7I/IO /

Date Extractedz 08/06/10
Date Analyzedi 08/10/I0 74:.52
Ins trumenE /Ana-LVSE i L't ! q / J L
GPC Cleanup: No
Afumina: No
Sil-ica Gef : Yes

CAS Nunber Analyte

SanpJ-e ID: PA-CB-DUP
DILUTION

QC Report No: RF64-F1oyd,/Snider
Project: Phase 3

COS-GWSA 6020
Date Sampled: 06/23/L0

Date Received: 06/23/I0

Sample Amount : '7 .61 g-dry-wt
Final- Extract Vol-ume: 0.5 mL

Di]ution Factor: 5.00
Percent Moisture : 70.9%

RL Result

JI-ZV_J
9r-5'7 -6
90-72-0
208-96-8
83-32-9
86-7 3-7
85-01-8
r20-L2-1
206-44-0
129-00-0
s 6-55-3
2L8-0L-9
50-32-8
193-39-5
53-70-3

a
TJI_Zq_L

132-64-9
TOTBFA

Nlrnht- h: l ono
2 -Methylnaphthalene
'l -Mef hrzl nanhf ha l.ene
Anananhl- l-rrr'l ana

Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Fyrene
Rcnzn /: ):n1_hracqpg\ q / srr err4 sv!

Chrysene
P.anzn/a\nrrrono
T^l^^^ /T ,) ?-^.i\rf Iqslrv \ L I L I J vu7 plf €De
Di hen z ( a -h) anfhraCene
Benzo(g,h,i)perylene
Dibenzofuran
Total Benzof luoranttrenes

Reported in pglkq (ppb)

Semivolatile Surrogate Recovery

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

330
330
330
330
330
330
580
330
700
?80
330
480
330
330
330
330
330
690

U

U

U

U

U

U

U

U

U

U

U

dT 4-n-Tornhonrr'l
2 - F l rr nrnl.r i nl.ran rr'l

83.6U
80.8%

FORM I



SHEET
Aisbffs*@
INCORPORATEDORGANICS AIIAIYSIS DATA

PNAs by sw8270D GclMS
Page 1 of l-

Lab Sample ID: RF64I
LIMS IDz ]-0-11495
Matrix: So.lid
Data Release Authorized:
Reported : 08 / lI / I0

Of- Rannrl- \In.
PrAi a^l- .

F)r1-a Q:mnlorl .

Date Received:

Sanple ID: HP-CB-O1
SA}fPLE

RF64 -Floyd/Snider
Phase 3
COS-GWSA 602O
06/23/r0
06/23/r0

Sample Amount: 8.03 g-dry-wt
Fi-na.l- Extract Vo1ume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moisture: 38.4?

RL Resu1t

..zQ

//

Date Extracted:. 08/06/I0
Date Analyzed: 08/09/ 10 18:14
Instrument/Anal-yst : NT 4 / JZ
GPC Cleanup: No
Al-umina: No
Silica Gef: Yes

CAS Nunber Anal-yte

9L-20-3
9L-57-5
90-L2-O
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
12 9-00-0
s6-55-3
218-01-9
50-32-8
193-39-5
53-70-3
L9L-24-2
732-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Eluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
Indeno (L ,2 ,3-cd) pyrene
ni L^. - | ^ | \ -n+LvurDenz (d, rI/ drrLrrracene
Benzo (g,h,i)perylene
Di-benzofuran
Tota1 Benzofluoranthenes

Ponnrforl in rta/Va!\vyv!YY|JtY

Semivolatile Surrogate

190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

240
350
260

< 190
< 190

200
L t2OO

240
1,800
2,3OO

620
1 ,000

700
260

< 190
380

< 190
1,500

U

U

(ppb)

Recovery

d1- 4 -p-Terphenyl
2 -Fluorobiphenyl

104%
80.3%

FORM I



SHEET
Aistfi:tb@
INCORPORATEDORC,AD{ICS ANAIYSIS DATA

PNAs by Sw8270D GCIMS
Page 1 of 1

Lab Sample ID: RF64J
LIMS ID: L0-]-'7 496
Matrix: Sol-id
Data Rel-ease Authorized:
!\sPvrLsu. wwt !L/ Lv

Date Extracted:. 08/06/I0
Date Anal-yzed: 08/09/10 18:48
Instrument/Analyst ; NT 4 / JZ
GPC Cleanup: No
Alumina: No
Sif i-ca GeI: Yes

CAS Nunber Analyte

r)t'- Qonnr,|- Ir]n.
Yv r\vrvr

Prai ocl_ .

Flel- a Q:mn l ari .

Date Received:

Sanple ID: HP-CB-O2
SAI"IPLE

RF64 -FIoyd/Snider
Phase 3
COS-GWSA 6020
06/23/L0
06/23/r0

Sample Amount: 8. O0 g-dry-wt
Final- Extract Vo]ume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moisture:. 46.8%

RL Resu1t

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
L20-L2-7
206-44-O
12 9-00-0
55-55-3
218-01-9
50-32-8
193-39-5
53-70-3
L9L-24-2
L32-64-9
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anttrracene
Chrysene
Benzo (a) pyrene
Indeno (L ,2 ,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,tr, i)perylene
Dibenzofuran
Total Benzofluoranthenes

Ponnrfad in ttn/VaFY / ''Y

Semivolatile Surrogate

190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190
190

660
690
540

< 190
< 190

300
2,OOO

270
2,5OO
3,300

810
L ,40O

910
370

< 190
550
240

2,OOO

U

U

(ppb)

Recovery

d1 4 -p-Terphenyl
2 -Ffuorobiphenyl

91.92
71.5?

FORM I



SHEET
fixsiffsrb@
INCORPORATEDORGAI\rICS AI{AIYSIS DATA

PNAs by sw8270D GCIMS
Paqe 1 of 1

t,:h sAmnle ttt. KEb4K
LIMS ID:. I0-I1491
Matrix: SoIid
Data Rel-ease Authorized:
Reported : 08 / II / I0

Date Extractedt 08/06/L0
l-lrfa Anrlttza,l . OA/1n/1O 2n.n?

lavs. vet Lvt

Ihctrrrnanr /ani r\/sc: L'tL4/\JL

I-91 I l6rnrrh r t\tn

Al-umina: No
Sil-ica Gel-: Yes

CAS Nunber Analyte

A/- Pannrf NIn.
Pr^i 6^l. .

f):ia Q:mnl a.l'

Date Received:

Sample ID: HP-CB-O3
SAI'IPLE

RF64 -FIoyd,/Snider
Phase 3
COS-GWSA 602O
06/23/r0
06/23/70

Sample Amount: 7.
Final- Extract Vo]ume: 0.

Dilution Factor: 10
Percent Moisture: 52

0
0?

? Q a-A rr r-rrf

5mL

Result

9r-20-3
9r-51 -6
90-1"2-0
208-96-8
83-32-9
86-'7 3--l
85-01-8
t20-12-'7
206-44-O
12 9-00-0
56-55-3
21 8-01-9
50-32-B
1 93- 3 9-5
53-70-3
LJ r- Zq- a
1.32-64-9
TOTBFA

lrlanh I h: I an o

2-Methylnaphthalene
1-Methylnaphthalene
Aaan:nhf lrrzl ana

acenaphth6ne
Fl-uorene
Phenanthrene
Anthracene
F]-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Ran z n / a \ nrrran a
TnAann/l 2 ?-nd\-*/ pyrene
Dibenz (a, h) anthracene
Rcnzn /a- h. i \ ncrrr]gpg\Y''LtLIEvLf

Dibenzofuran
Total Benzofluoranthenes

Rannrf arl ; ^ ,,- /Vdr\uyv! Lsv rrl PY / ^v

Senivolatile Surrogate

640
640
640
640
640
640
640
640
640
640
640
640
640
640
640
640
640
640

< 640
< 640
< 640
< 640
< 640
< 640
1 ,500
< 640
1 ,800
2,LOO
< 640
1,100
< 640
< 640
< 640
< 640
< 640
1 ,700

U
U

U

U

U

U

U
U

U

U
U

(ppb)

Recovery

rl'l 4-n-Tornhanrzl
2 -Fl-uorobiphenyl

90.8%
1 4 .0e"

FORM I



Als:ff:tb@
INCORPORATEDORGAI{ICS AI{AIYSIS DATA SHEET

PNAs by sw8270D GClMs
Page 1 of 1

Lab Sample ID: RF64L
LIMS IDt L0-17498
Matrix: Solid ,t7
Data Release Authorized:. fP
Rcnnrl-od' Oe/11 /I0 '

Date Extracted : 08 / 06 / 1-O

Date Analyzed: 08/I0/I0 13:45
fnsLrument/Analyst : NT 4 / JZ
GPC Cleanup: No
Af um-ina: No
Sil-i-ca Gef : Yes

CAS Nunber Analyte

Sanp1e ID: HP-OI{S-INLET
SAI'{PLE

QC Report No: RF64-Floyd/Snider
Project: Phase 3

cos-cwsA 6020
Date Sampled: 06/23/I0

Date Received: 06/23/I0

Sample Amount:, '7 .12 g-dry-wt
Final Extract Vo]ume: 1. 0 mL

Di]ution Factor: 3.00
Percent Moisture : 65.4%

RL Result

9L-20-3
9L-57-6
90-12-0
208-96-8
83-32-9
86-73-7
85-01-8
120-12-1
206-44-O
12 9-00-0
55-5s-3
2 18-01-9
50-32-8
1 93-3 9-5
5 3-7 0-3
LgL-24-2
LJZ-O+-Y
TOTBFA

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
AcenaphthyJ-ene
Ananrnhl-hana

Fluorlne
Phenanttrrene
Anthracene
Fluoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Benzo (a) pyrene
Indeno lL ,2 ,3-cd) pyrene
nik^--l- L\^n+L.uLDenz (d, lr/ drrLrrfacene
Benzo (9,h, i)peryIene
Dibenzofuran
Tota1 Benzofluoranthenes

Dannrl- ad i n rra /lzar\vyv! t/Y t t\Y

Semivolatile Surrogate

390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390
390

1.400
2,3OO
1,400
< 390
< 390

440
2,5OO
< 390
3,2OO
3, 500
1 ,100
2,30O
1 ,400

500
< 390

730
< 390
2,9OO

U

U

(ppb)

Recovery

d1 4 -p-Terphenyl
2 -Fluorobiphenyl

1I .52
65.5%

FORM I



ORGAI{ICS AI.IAIYSIS DATA
PNAs by Sw8270D GClMs
Page 1 of 1

[,:h Samnl e TD: RF64M
LIMS ID: l0-L1499
Matrix: Sol-id
Dat.a Refease Authorized:
Reportedt 08/II/I0

Date Extractedl. 08/06/I0
Date Anafyzed: 08/I0/I0 20:.36
Instrument/Analyst t NT 4 / JZ
GPC Cleanup: No
A-l-umi-na: No
Silica Gel-: Yes

CAS Nunber Anal-yte

SHEET
fiI3:fiS*@
INCORPORATED

SampJ.e ID: HP-OI{S-OUTLET
SAI{PLE

RF64 - Floyd/ Snider
Phase 3
COS-GWSA 602O
06/23/r0
06/23/r0

l.)f' Pannrf NTn.
Yv r\vrv!

Prn-i anl- .

Date Sampled:
Date Received:

Sample Amount: 7.83 g-dry-wt
Fina1 Extract Vol-ume: 1. 0 mL

Dilution Factor: l-0. O

Percent Moi-sture:. 63 -2eo

RL ResuIt

9L-20-3
9I-5'7 -6
90-]-2-0
208-96-8
83-32-9
86-7 3-7
85-01-8
120-12-1
206-44-O
12 9-00-0
55-55-3
218-01-9
s0-32-8
1 93-3 9-5
53-70-3
r9r-24-2
r32-64-9
TOTBEA

Naphthalene
2 -Methylnaphthalene
1 -Methylnaphthalene
Acenaphthylene
Anan:nh l- hano

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
\rrene
Benzo (a) anthracene
Chrysene
Benzo (a)pyrene
fndeno (I, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Ron zn I c. h - i ) ncrrr]gpg

\Y 
' 

L!t L t E vL !

Dibenzofuran
Total Benzofluoranthenes

Rannrf od i n rralkn /nnh\r\slrv! tsY / ,:Y \ -y-y" /

Senivolatile Surrogate Recovery

1,300
l_, 300
1, 300
1,300
1.300
l_, 300
1,300
l_, 300
1 ,300
1 ,300
1 .300
1 ,300
1 ,300
1, 300
1, 300
1,300
1. 300
1,300

< 1,300
< 1,300
< 1,300
< 1,300
< 1,300
< 1, 300

3,000
< 1,300

4 ,300
5,2OO
1 ,300
2,goo
1 .600

< l_, 300
< 1,300
< l_. 300
< 1, 300

4,300

U

U

U

U

U
U

U
U

U

U

d1 4 -p-Terphenyl
?-E l rrnral'ri nhanrr'l

r04z
82 .42

FORM I



AXsbff:tb@
INCORPORATEDORGANICS AI.IALYSIS DATA SHEET

PNAs by sw8270D GclMs
Paqe 1 of 1

Sanple ID: MB-080610
METHOD BLANK

QC Report No: RF64-Floyd,/Snider
Project: Phase 3

COS-GWSA 6020
D:tc Semnled' NA

Date Received: NA

Sample Amount:
Fina] Extract Vol-ume:

Difution Factor:
Percent Moisture:

RL Result

Lab Sample ID: MB-080610
LIMS ID:. 70-11 481
Matrix: Sol-id
Daca Release Authorized:
Rcnnrieri . OR /11 /I0

Date Extracted: 08/06/I0
Date Analyzed: 08/09/L0 12
Tnsf rrrmenf /Ana I vst : NT 4 / JZ
GPC Cleanup: No
Alum.ina: No
Silica Gel-: Yes

CAS Nunber Analyte

: 05
7.50 g
0.5 mL
1.00
NA

91,-20-3
9L-5'7 -6
90-12-0
208-96-8
83-32-9
8 6-1 3-1
85-01-8
720-12-1
206- 4 4-0
129-00-0
5 6-55-3
2L8-0r-9
s0-32-8
193-39-5
53-70-3
L9L-24-2
732-64-9
TOTBFA

< 6'7
< 6'7
<61
<61
<61
<61
<61
<61
< 6'l
< 6'7
< 6'l
< 6'7
<67
< 6'7
< 6'7
<67
< 6'/
< 6'7

Nlrnlr1- h: l ana

2 -Methylnaphthalene
1-Mcj- hrr'l n:nhtha l.ene
Anan:nhf hrr'l onar rvvrrsyrrel

A nan:nhf h an a

Fl-uorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo /a ) enthrar:ene
Chrrrqana
Ranznf:\nrrrono

\ s / rl ! vrrv

Indeno (L, 2, 3-cd) pyrene
Di l-ron z (a -h l :nthraCene\ s t rr / qll urrr

Ronzn /c- h - i \ nprrrfene\ Y t rv f t YvL J

Dibenzofuran
Total- Benzofluoranthenes

Pannrt. ad i ^ ,.^ /VnnYyv!Lsu lrr Fv/^v

Sernivolatile Surrogate

6'7
6'7

6"7

67
61
61
61
61
61
61
61
61
61
O/

61
61
61
61

U

U

U

U

U

U

U
U

U

U

U

U

U
U
U

U

U

U

(ppb)

Recovery

rl'l 1-n-Tcrnhonrrl
2 - Fl-uorobiphenyl

90 .42
69 .22

FORM I



Alsbff:rb@
INCORPORATEDORGA}TICS AI.IATYSIS DATA SHEET

PNAs by Sw8270D GclMS
Page 1 of 1

Lab Sample 1D: LCS-080610
LIMS ID:. I0-L'7 481
Matrix: Sol-id .v?
n-f ^ D^r ^--^ ^,,f 

L^-; -^s. .//'4udLd ncf,cdse AuLlruttzev; a6/
Reported : 08 / II / I0 t/'

Date Extracted LCS/LCSD: 08/06/70

Date Anafyzed LCS:. 08/09/1,0 72:40
LCSD: 08/09/I0 13:13

Instrument/Analyst LCS : NT4 / JZ
LCSD: NT4/JZ

GPC Cleanup: No
Silica GeJ- Cleanup: Yes

QC P ann rl- JrIa .

Drnionf.

F\:i-o Qamnl ad.

Date Received:

Sanple ID: LCS-080510
LCS/LCSD

RF64 -Floyd/Snider
Phase 3
COS-GWSA 602O
NA
06/23/r0

Arralyte
Spike LCS

LCS Added-LCS Recovery

Sample Amount LCS:
LCSD:

Final- Extract Vofume LCS:
LCSD:

Dil-ution Factor LCS:
LCSD:

Al-umina Cleanup:

Spike
LCSD Added-LCSD

7.50 q
7.50 g
0.50 mL
0.50 mL
1.00
1.00
No

LCSD
Recovery RPD

NI^nh]- h^ I 6no

2 -Methylnaphthalene
1 -Methylnaphthalene
Anan:nht-hrrl ana

Anan:nht-hana

Efuorene
Phenanthrene
Anthracene
El-uoranthene
Pyrene
Benzo (a) anthracene
Chrysene
Aanzn aa I n\rr6na

rn.lFno (1 .2 -?-ed)nVrene
Dil'ronz le -h'l anthr:Cene
Benzo(g,h,i)perylene
Dibenzofuran
Total- Benzofluoranthenes

1000
1040
t_050
10 60
1030
115 0

1,240
1240
1340
1,420
t_390
1370
LZSU
1610
I620
165 0
117 0

2680

t6'7 0

L6'7 0
16'7 0
161 0
AO / U

167 0

t5'7 0

t6'7 0

L6'7 0
L61 0

161 0
L67 0
t61 0
l.61 0
L6'7 0
1,61 0
161 0

3330

59 .9%
62.32
62 .92
63. s%

6]-.12
68.9?
'7 4 .32
14.32
B0.22
85.0?
83.22
82 .0%
14.92
96.42
91.02
98.89
't 0 .Iz
80.5%

943
1000
1000
1050
1010
113 0

1,250
7240
1350
13 90
1350
1330
t2to
1540
1550
1580
1160
2650

161 0

161 0

1,6'7 0
L6'1 0
167 0
L6'7 0
Ib /U
L61 0
L67 0
161 0
1,67 0
1,61 0

1,6'7 0
L61 0
t6'7 0
161 0

161 0

3330

56. 5%

s9. 9?
59 .92
62 .9e"
60.5%
6'7 .'7 Z
14 .9%
'7 4 .32
BO. B%

83 .2%
BO. B%
't 9 .62
12 .52
92.22
92 .82
94.62
69.5U
'7 9 .62

5. 9%

3. 9%

4 .92
0.9?
2 .02
1.8%
0. Bz
0.0%
0.12
2.rz
2 .92
3.0%
3.3?
4 .42
4 .42
4.3%
0. 9%

L.tz

Semivolatile Surrogate Recovery

d1 4 -p-Terphenyl
2 -Fl-uorobiphenyl

Resul-ts reported in pSlkg
RPD cafculated usins sampl-e concentrations per SW846.

LCS LCSD
94.8e" 89.22
66.02 6r.22

FORM III

































SAMPLES RECEIVED SUMMARY 05/21/10                              ARI Job No: QX08
Page   1 of 1

    Logged by: AV                                                            Project Manager: Sue D. 206-695-6207
    Cooler Temp.(Deg.C): AMB                                                            VTSR: 05/19/10
                                                                                    Data Due: 06/02/10
    Contact: Geiselbrecht, Allison                                                Project No: COS-GWSA
    Client: Floyd/Snider                                                             Proj ID: NE Corner Source Control
    Validatable Data Pkg: No                                                          SDG No:
    Special Instructions:                                                Analytical Protocol: In-house
                                                                                Deliverables:

2 Sample(s)
                                           Matrix        Sampling       Ext    BOTTLES
ARI ID           Client ID                 Condition     Date/Time    PrpOnly  ON HOLD
 
10-12059-QX08A   SL7-051910                Filter Bag 05/19/10 10:00     X

 
10-12060-QX08B   SL8-051910                Filter Bag 05/19/10 10:10     X

 

Please verify the information shown here.  If there are questions or discrepancies, contact your ARI Project Manager designated above.

Unless other arrangements for storage/archiving samples are made for this project, volatile samples not consumed will be disposed
of 06/18/10.  All other sample aliquots will be disposed no earlier than 08/31/10.

















































































































































































Analytical Resourcgs, Incorporated
Analytical Chemists and Consultants

September 24,2010

Allison Geiselbrecht
Floyd Snider, Inc.
601 Union Street, Suite 600
Seattle, WA 98101-2341

RE: Client Project: Phase 3: COS-GWSA 6020
ARI Job No: RK08

Dear Ms. Geiselbrecht:

Please find enclosed the Chain-of-Custody (COC) records, receipt documentation, and the final
analytical results for the samples'from the project referenced above. Analytical Resources, Inc.
(ARl) accepted three soil samples on August 23,2010 under ARI job number RKOB. Samples were
received within a short time of gampling and transferred to refrigerated storage until they could be
fogged on 08124110. For details regarding sample receipt, refer to the enclosed Cooler Receipt
Form.

The samples were analyzed for semivolatiles, TOC, grainsize, metals and aroclor PCBs as
requested on the COC.

Due to analyst error, surrogate was not added to the sample aliquots for PCB analysis. All samples
were re-extracted and re-analyzed within the recommended holding time for samples stored frozen.
Only the results for the re-extract are reported.

A matrix spike (MS) was prepared and analyzed for semivolatiles in conjunction with sample
VVW19-04-082310. Several compounds were outside of advisory control limits. LCS recoveries
were within limits. No corrective action is required for matrix QC.

A matrix spike (MS) was prepared and analyzed for total metals with sample VVW19-04-082310.
The percent recovery for zinc was high following the initial analysis of the MS. Since the percent
recovery was within acceptable QC limits for the corresponding LCS, it was concluded that the
sample matrix was the cause of the high MS recovery. No corrective actions were taken.

There were no further anomalies associated with these analyses.

An electronic copy of this report and all associated raw data will remain on file with ARl. Should you
have any questions or problems, feel free to contact me at your convenience.

Sincerely,

rNc.

Susan D. Dunnihoo
Director, Client Services
sue@arilabs.com
206-695-6207

Enclosures

cc: eFile RK08

SD/esj

Page 1 ot D'l

RFqo9FcES,

LA,UN

4611 South 134th Place, Suite 100. TukwilaWA9B168.206-695-62OO o 206-695-6201 fax
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flE Analytical Resources, Incorporated

1t Analytical Chemists and Consultants Gooler Receipt Form

ARf client: F ,,.r, ,' f;rrc/n,n e,oi"aN^^., {TW( 3
Detivered by: Fed-Ex ues corri@d other:-
Tracking No: <-TD

COC No(s):

Assisned ARf Job *", F-KB
Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers included with the cooler?

Were custody papers properly filled out (ink, signed, etc.) ... ...

Temperature of Coole(s) ('C) (recommended 2.0-6.0 'C for chemistry)........ l$E

YES

@
cse

Log-ln Phase:

Was a temperature blank included in the cooler?

What kind of packing material was used? ... Bubble Wrap @ Gel Packs Baggies Foam Block

Was sufficient ice used (if appropriate)? ... ... . .. ... ... ..

Were all bottles sealed in individual plastic bags?

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete and legible?

Did the number of containers listed on COC match with the number of containers received? ................

Did all bottle labels and tags agree with custody papers?

Were all bottles used correct for the requested analyses?

Do any of the analyses (boftles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of air bubbles?

Was sufiicient amount of sample sent in each boftle? ...

Date VOC Trip Blank was made at ARI

WasSamp|eSp|itbyARl'@YESDate/Time:-Equipment:

samples Lossed by, N ,^r., 4ez//to ,,^"'
* Notify Project Manager of discrepancies or concems *

e9
NO

NO

r"rp c,,r, I o*, r7 fgq=-t U f/

YES

Paper

NA

Other:

Split by:

llss

@
@

NO

NO

NO

NO

NO

NO

NO

NO

YES

YES

e
cvEqd
d66
YES

YES

@

@
@
@

Complete custody forms and attach all

Sample lD on Bottle samDle lL, on u(Jt, SamDle lD on Bottle Sample lD on COC

Adclitional Alotes, Discrepancies, E Resorufions.'

By: Date:

> 4 mril

ilrs
Small ) "sm"

Peabubbles ) "pb"

Large ) "lg"
Headspace ) "hs"

0016F
3t2t10

Revision 014

#*i##: #####

Cooler Receipt Form



@ Analytical Resources, I ncorporated
Analytical Chemiss and Consultants

Cooler Temperature
Gompliance Form

Cooler Temperature Compliance Form
3l3l09

rqA44%/** , ffir&/rer@e r

Version OO0



@fl :i#LT:;:'Jlr:"T'.T[:Jft :""1

Data Reporting Qualifiers
Effective 711012009

lnorganic Data

B

N

NA

H

lndicates that the target analyte was not detected at the reported concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but > the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not
possible

Analyte concentration is s5 times the Reporting Limit and the replicate control
limit defaults to t1 RL instead of the normal 20% RPD

Organic Data

Indicates that the target analyte was not detected at the reported concentration

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater than
one-half of ARI's Reporting Limit or 5% of the regulatory limit or Soh of the
analyte concentration in the sample.

Estimated concentration when the value is less than ARI's established reporting
limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

lndicates a detected analyte with an initial or continuing calibration that does not
meet established acceptance criteria (<20%RSD, <20%oDrift or minimum RRF).

Indicates an analyte response that has saturated the detector. The calculated
concentration is not valid; a dilution is required to obtain valid quantification of
the analyte

U

*

U

*

D

E

o

Page 1 of 2
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qD illfi ::i H'J#ff :,lt"J;r:Jft ::',,

Data Reporting Qualifiers
Effective 7r1012009

NA The flagged analyte was not analyzed for

NR Spiked compound recovery is not reported due to chromatographic interference

NS The flagged analyte was not spiked into the sample

M Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GG-MS analyses

MZ The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most ctosely matches that of the sample. The reported value is an estimate.

N The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification'

Y The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

C The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

P The analyte was detected on both chromatographic columns but the quantified
values differ by >4O% RPD with no obvious chromatographic interference

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally
refers to samples contaminated with an organic product that interferes with the
sieving process and/or moisture content, porosity and saturation calculations

SS Sample did not contain the proportion of "fines" required to perform the pipette
portion of the grain size analYsis

W Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page2 ot 2
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J AAnalytical Resources, I ncorporated

-at Analytical Chemists and Consultants

Glient: Floyd Snider

Client Project: Phase 3

ARI Job No.: RK0B

Glient Proiect No.: COS-GWSA 6020

Case Narrative

1. Two samples were submitted on August 24,2010, and were in good
condition.
The samples were submitted for grain size distribution according to ASTM
D422. The samples were prepared according to ASTM D421.
An assumed specific gravity of 2.65 was used in the hydrometer calculations.
A standard milkshake mixer type device was used to disperse the fine fraction
sample.
One sample from this job, WW19-04-082310 was chosen for triplicate
analysis. The triplicate data can be found on the QA summary table.
The data is provided in summary tables and plots.
There were no further anomalies in the samples or test method.

2.

5.

3.
4.

6.
7.

Approved by: Date: f 7

4611 South 134th Place, Suite 100 . Tukwila WA 98168 . 206-695-620ffi*ffiF9wffi#lry



fiistffs*@
INCORPORATEDORGA}IICS AI{AI,YSIS DATA SHEET

Semivo]-atiles by SW8270D CCh'lS
Paqe I of 2

Lab Sample ID: MB-O90310
LIMS ID: 10-21L68
Matrix: Soil- /Z
Data Refease Authorized:;fU
Renoriecj : 1O/12/I0

Date Extracted: 09/03/10
Date Ana-Iyzed: 09/20/I0 19:38
Tnstrument /Ana I vst : NT6/PK
t-vI I tdtnrlh. Yac

CAS Nunber Analyte

Sanp1e ID: MB-090310
METHOD BI,ANK

Ar'- Pannrf Nla. PT{nQ-81 arrA /Qn i r'lor
Yv r\vt,v! L +v J vl

Project: Phase 3
COS-GWSA 602O

D:fc S:mnlcd: NA
Date Received: NA

S:mnl e Amount:
Finaf Extract Vo-lume:

Dilution Factor:
Percent Moisture:

RI,

/.Jv Y s!),

0.5 mL
1. 00
NA

Result

I08-95-2
III-44-4
95-57-8
54 1-73-1
r06- 4 6-1
100-51-6
95-50-1
95- 48-1
.LUU-OU--L
106-44-5
62r-64-1
61 -1 2-1
98 - 95-3
78-59-1
88-75-5
105-67-9
65-85-0
111- 91- 1
I20-83-2
L20-82-I
9I-20-3
I0 6- 41 -8
87-68-3
s9-s0-7
91"-51-6
11-41-4
88-06-2
95-95-4
91-58-7
88-1 4- 4

-LJ1-1-L-J
208-96-8
99-09-2
83-32-9
sr-28-5
700-02-'7
132-64-9
606-20-2
141 1 A at4!-ra-z
84-66-2
1 00s-] 2-3
I 6-1 3-7
100-01-6
534-52-L

Phenol-

2 -ahl nrnnhann l
'1 ?-ni nh 1 nrohon 7969!, J 9LVLLL

1, 4-Dichlorobenzene
Tlan zrr'l A l nnl-rn l

1 2-ni ch1 nrohonTgngL t - 
uLv!!L

?-Maf l.rrr'l nl-rannl

2, 2' -Oxybis ( 1-Chloropropane )
1-Mal_ hrzl nhonnl
N-Nit roso-Di-N-Propyf amine
Hexachloroethane
Nitrobenzene
T <anhnrnna
?-NIi IranhannI

2 , 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenof
1 ) A-Tr"i al.'laraFL' L' = Jenzeng
lr'Tanhl_ ha I ane
4 -Chforoanifine
Hexachforobutadiene
I -Ch] nrn-?-mo]- hrzl nhennl
2 -Methylnaphthalene
Llowachl arncrznl 

^n^^+rAi 
anavv )/ ef vPglf Lqurslls

'> A C_T,: ^}. r ^-^nhenolLt =t v

) A q_Tri ^}.r ^-^nhenof-, a, J

2 -e.h1 oronenhJ- h: I.ene
2-Nitroanil-ine
Dimethylphthafate
n ^^^ -^L+L,,1 ^-^nusrrdPrrurlyfsrrY
3-Nitroanil-i-ne
A non rnhl- l'ron a

2, A-DiniLrophenof
4-Nli frnnhonnl
Dibenzofuran
2 - 6-ni ni trof ol rrene
-, 

v v+LL+

2, 4-DiniLrotofuene
n.l ^+L,,1 ^L+L^t -+^ufgLlryfyrlLrlafaLE
A -ahl nrnnhanrzl -nlranrrl af har

Ffuorene
4 -Nitroanifine
I 6-ni ni frn-?-Mal_hrzl nhonnl
= | v ULLLL

61
67
61
61
61

330
61
67
6'7
61

330
67
61
61

330
67

610
67

330
67
61

330
61

330
61

330
330
330

6'l
330

61
61

330
61

610
330

61
330
330

61
61
O/

330
610

<61 U
<61 U
<6'7u
<6'7u
<61 u

<330u
<61 U
<61 U
<61 u
<61 u

<330U
<67U
<67u
<67u

<330u
<61 U

< 670 U
<67U

<330u
<61 u
<61 u

<330u
<61 u

<330u
<61 U

<330u
<330u
<330U
<67U

<330U
<61 U
<61 U

<330U
<61 u

< 670 u
<330u
<67u

<330u
<330u
<61 u
<6'7U
<67u

<330u
< 670 U

FORM I
ffiFj*ffi#: #####



fixsbff:tb@
INCORPORATEDORGAI.TICS AI{AIYSIS DATA SHEET

Senivo]-atiles by SW8270D CCll'tS
Page 2 of 2

T,al-r Samnle TD: MB-090310
LIMS ID z L0-2LL68
Matrix: Soif
Date Ana1yzed: 09/20/!0 19:38

CAS Nunber Analyte

Sample ID: MB-090310
METHOD BI,A}TK

flf- Ranart- ItTn. RKnQ-tr1arrd /Qni dar
Proiect: Phase 3

COS-GWSA 602O

RL Result

8 6-30-6
101-ss-3
r78-7 4-r
87-86-s
85-01-8
86-1 4-8
r20-L2-1
84-1 4-2
206- 44-0
L29-00-0
85-68-7
9r-94-L
5 6-55-3
IIl -8r-1
2r8-0L-9
117-84-0
205-99-2
207 -08-9
50-32-8
193-39-s
5 3-7 0-3
r9r-24-2
90-12-0

N-Nit ros odi-phenylamine
4 -Bromophenyl -phenyl ether
Hexachforobenzene
Pcnf:ch1 nrnnhcn6]
Phenanthrene
Carbazofe
Anthracene
Di -n-Rrrf rzl nhtha I ate
Fl-uoranthene
Pyrene
But ylbenzylphthalate
? ? I -ni ch'l nrnhon ZidineJ' J

Rcnznf:\enthrer-ene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di -n-Onfrzl nhfh:l3lg
Rcnzn f l'r\ f I rrnr:n1- hene\ v / ! r uv! ql1u

Rcnzn /k) fl rrnr:nfhene
Ranzn/r\nrrrana

Indeno (L, 2, 3-cd) pyrene
Di hcn z ( a - h\ :nthracene\ q, rr / urr utr!

Ronzn In- h - i \ ncrrr]gng\Ytrrfrty-Lf
'l 

-Mef hrrl n:nhf h:1gng

Pannrl- ad i n tta /Va /nnh\l.rY / r:Y \ -v-vv /

SemivoJ.atiJ-e Surrogate Recovery

61
61
61

330
6'7
67
61
61
61
61
61

330
61
61
61
61
67
ot
61
61
61
67
61

<61
<61
<61

< 330
<61
<61
<67
<61
<61
< 6'7
<61

< 330
< 6'7
<67
<61
<61
< 6'7
<61
<61
<61
< 6'7
<61
<67

U

U

U

U

U
U

U

U
U

U

U

U

U

U
U
U

U
U
U
U

U
U
U

d5-Nitrobenzene
d1 4 -p-Terphenyf
d5-Phenof
) A c_Tr;h-^-^^henof
-f =, v

62 .jeo
70.8%
58.9%
10.42

62 .82
62 .02
58.1?
62 .1%

?-E-l rrarnhi nhanrr-l
AA_1 ,)-n.i 

^}.t ^-^L-ur - r, z- u lvtLlu LUUenZene
?-E l rrnrnnhann l4 ! fsv!vy

d4-2-Chlorophenol-

FORM I
ffiF&*'{ft;E:: ffi#flFr#fr



ORGAIIICS AT.TAIYSIS DATA SHEET
Sanivolatiles by SW8270D GC/MS
Paqe I of 2

T,ah S:mnl e TD: RKO8A
LIMS ID: 10-2LL68
Matrix: Soif
Data Refease Authorized:
Ronnrtcrl ' 1n/12 /I0

Date Extracted: 09/03/I0
Date Anal-yzed: 09 / 20 / 70 20: 43
Instrument,/Analyst : NT6/PK
GPC C]eanup: Yes

CAS Nunber Anal-yte

irsbffs*@
INCORPORATED

Sample ID: WW19-O2-O823LO
SAI'{PLE

Of- Ronnr1- NTn . RT{nR-tr.l nrrd ,/Sn i dor
vv a\vyv! rvJ s/

Proiect: Phase 3
COS_GWSA 602O

F\:f a Q=mnr aA. n8/23/L0
Date Received: 08/23/10

SampJ-e Amount: 7.
Final Extract Volume: 0.

Di-f ution Factor: 1 .
Percent Moisture: 47

RL

Q 6 o-rlrrr-urf
5mL
00
.6eo

Resul-t

r08-95-2
rr7- 4 4- 4
95-57-8
54L-'7 3-7
r06- 46-"7
100-51-6
9s-50-1
95-48-1
108-60-1
L06- 4 4-5
62r-64-1
6'7 -12-r
98 - 95-3
78-59-1
88-75-5
r05-67 -9
65-85-0
1 11- 91- 1

rzu-d J- z
L20-82-r
9L-20-3
L06- 41 -8
87-68-3
59-50-7
91-57-6
11-4'7-4
88-06-2
95-95-4
91-58-7
88-1 4-4
131-11-3
208-96-8
99-09-2
83-32-9
51_-2 8 -5
1,00-02-'7
r32-64-9
606-20-2
l aT 1 I aLZ I_ L+- Z

I 4- 66-2
1 005-1 2-3
86-'73-'7
100-01-6
534-52-t

Phenol-
\ - varrv! ve errf + /

? -Ch'l aranhann I

1 - 3-ni nh 1 nrnhan TgngL' J UL9I!L

1,4-Dichlorobenzene
Ran zrzl A l nnlra l

1 . 2 -D; ch 1 nrnhen Tgng
?-Maf hrr'i nhann l

2, 2' -Oxybis ( 1-Chloropropane )
4-MaJ-hrrl nhonnl
N-Nit roso-Di -N-Propylamine
Hexachforoethane
Nitrobenzene
Tcnnhnrnna

2, 4 -Dimethylphenol
Benzoic Acid
hi e / ?-/-hl nraaf hawrr\ Mal_ h:na

vv 9+.vZ:J

) L-n; ch 1 nrnnharlg]
- t = vlvtt! vr vylrv]

I, 2, 4-T r ichlorobenzene
Naphthal-ene
4 -Chl-oroanif ine
Hexachforobutadiene
4-f-hl oro-?-maf hrzl nhcnol
2 -l'le thylnaphttralene
Hexachl- orocycf opent adiene
2, 4 , 6-TrLchlorophenol
. I tr_T-; ^Lr ^-^rhenof-ratJ f!rullrvrvf

2 -Chforonaphthalene
2-Nitroanifine
Dinethylphthalate
AcenaphthyJ-ene
3-Nitroanifine
l 

^^n -^LfL^^^nusrraylr Lr1g1r9

2, 4-DiniLrophenof
4-Nli 1- ranhannl

Dibenzofuran
2 6-n; ni 1_ rntnl rrgng
-f v ultll

t ,4-ni n.i f *a+^l,rrzr 1l-DrrrL Lr(JL()-Luene
hi afl-'.'l *1-r+l-'- l -fz:ufYLrlyfPllLllafduv

4 -Chlorophenyl-phenylether
F]-uorene
4 -Nitroaniline
4 6-ni n i f rn-?-MeJ- hrz'l nhonnl

64
64
64
64
o4

320
64
54
64
64

320
64
64
64

320
64

640
64

320
64
64

320
64

320
64

320
320
320

64
320

64
64

320
64

640
320

64
320
320

o4
64
64

320
640

<64u
<64U
<64U
<64U
<64U

<320U
<64u
<64U
<64U
<64u

<320u
<64U
<64U
<64u

<320u
<64u

< 640 U
<64U

<320U
<64u

160
<320u
<64u

<320u
89

< 320 u
<320u
<320u
<64U

< 320 u
85

200
<320u
<64U

< 640 U
<320u
<64u

<320u
< 320 U
<64U
<64U
<64u

<320u
< 640 u

FORM I



ORGATiTICS AI\TAIYSIS DATA SHEET
Senivolatiles by Sw8270D e,/MS
Page 2 of 2

T,eh Samnl c TI-t. RKQ8A!sv vqrrrvr

LIMS ID: 10-211-68
Matrix: Soif
Date Ana]vzed: 09/20/I0 20:43

CAS Nunber Anal-yte

firsbffs*@
INCORPORATED

Sa:nple rD: WW19-O2-O823LO
SAMPLE

A1- Panarl- ItIn. PKnQ-tr1 nrzd /Qn i dar

Proiect: Phase 3
COS-GWSA 602O

Resu].t

86-30-6
1 0 1-5 s-3
Lt8-1 4-I
87-86-5
8s-01-8
86-1 4-8
L20-L2-7
84-74-2
206-44-O
129-00-0
85-68-7
9r-94-r
56-55-3
LL7-8L-7
218-01-9
L11 -84-0
205-99-2
207-O8-9
50-32-8
193-39-5
53-70-3
L9L-24-2
90-]-2-0

<64
<64
<64

< 320
920

<64
150
160

1,500
1,400

200
< 320

390
1,800
1,100
<64

830
830

1,100
680
L20

1,100
<64

N-Ni t ros odiphenylamine
4 -Rrnmnnlronrzl -nhanrzl of har
Hexachlorobenzene
Pentachlorophenol
Phenanttrrene
Carbazofe
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
ButyJ-benzylphthalate
? - ?' -lli r-hl nrnhcnzidine
J' J

Benzo (a) anthracene
bis (2 -Ethylhexyl ) phthal-ate
Chrysene
Di-n-Octyl phthalate
Benzo (b) fluoranttrene
Benzo (k) fluoranthene
Benzo (a) pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) antl.racene
Benzo (g,h,i)peryJ-ene
1-Methylnaphthalene

Pannr]- arl i n tta /Va /nnh\tsyl r:y \yypl

SemivoJ-atile Sumogate Recoverf/

64
64
64

320
64
64
64
64
64
64
64

320
64
64
64
64
64
64
64
64
64
64
64

U

U
U

U

d5-Nitrobenzene
dT 4-n-Tornhonrzl
d5-Phenol-
. A c_T-4 k-^-^^henofLtarv r!fv!vrLrvyr

48.82
48.0?
48.52
63 .12

60.0%
44.82
45 .62
48.8%

2 -Fluorobiphenyl
d4-I, 2 -Dichf orobenzene
?-E-l rrnrnnhanal

d4-2-ChIorophenol

FORM I
5F$+'ET4F" ffiffiSft ;+ 't



ORGAI{TCS AI{ATYSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Page I of 2

Lab Sample fD: RK08A
LIMS ID: 10-21168
Matrix: Soil-
Data Refease Authorized:
Renarterl: 1O/12/I0

Date Extracted: 09/03/10
Date Anafyzedz 09/23/L0 11:56
-LnsErument/Ana-LVSt': L\'1 b/ HK
1]Pf- alarnrrh. Vo.

CAS Nr.mber Anal-yte

Al- Panarl- Jtla.
Drai anl- .

ixsbHsrb@
sanpre rD : r{w19-02-oB23lHcoRPoRATED

DILUTTON

RKO 8 -F1oyd,/Snider
Phase 3
COS-GWSA 602O

Date Sampled: 08/23/70
Date Received: 08/23/I0

Sample Amount:
Finaf Extract Vol-ume:

Dil-ution Factor:
Percent Moisture:

RL

1 Q 6 a-Artt-rt|,

0.5 mL
5.00
41.62

Resul-t

t 08-95-2
LLL-44-4
9s-s7-8
547-1 3-r
L06-46-1
100-51-6
95-50-1
95- 48-1
108-60-1
I06-44-5
62L-64-'7
61 -1 2-7
98 - 9s-3
7 8-5 9-1
88-75-5
L05-61 -9
65-8 5- 0
111- 91- 1

120-83-2
L20-82-r
9r-20-3
r06-4'7 -8
87-68-3
5 9-50-7
91-51 -6
71-41-4
88-06-2
95-95-4
91-58-7
88-1 4-4
131-11-3
208-96-8
99-09-2
83-32-9
5r-28-5
100-02-'7
r32-64-9
606-20-2
1)1_14_)

84-66-2
1005-'7 2-3
86-7 3-1
100-01-6
534-52-I

Phenol
Ri s- / 2-Chl nrnof hrr'l \ FlJ- hor

\a vlrrv!v / !urrv!

2 -ah1 arnnhanal

1, 3-Dichlorobenzene
1,4-Dichlorobenzene
Ranzrz'l Alnnhnl

1 - 2-ni chl nrnlrcnTgng
2-Mol_ hru I nhonn l

2,2' -Oxybis ( 1-Chloropropane )

4-Maf hrr'l nhonnl
N-Nitroso-Di -N- Propyf amine
Hexachforoethane
Nitrobenzene
T cnnhnrnna
,-NIi+rnnhannl

2, 4-DimeLhyJ-phenol
Benzoic Acid
hi e / ?-f-hl arnof havrz\ Mof hano

2, 4-DtdnLorophenof
1 a A-rPrinhl^r^l-LrL, ! -,Jenzene
\I^-.L+L-1^^^r\oPllLIIdrgIIg

4 -Chl-oroanif ine
Hexachl-orobutadlene
A -Ch1 ara-?-ma1- hrrl nhonal
2 -Methylnaphthalene
Hexachlorocyclopentadiene
) A 6.-'Tri ^h i ^r^nhenof-r=tv r!furrfv!vy
) A tr-T,.i ^l, r ^-^nhenofltatJ r!furrrv!vP

2 -ChforonaphthaJ-ene
2-Nitroaniline
ni -^+L..1--LrL- 1 -+uameE.ny-Lpnrna l aLe
Ananrnhf hrr'l ana

3-Nltroanifine
A nan anl-r I l-rana

2 , 4-DrniLrophenol
4 -Nl i f rnnhono l
Dibenzofuran
2 .6-ni ni trntnl rrene1t v ULrLL

2.. 4-Di n i trotol uene
h i at-l-rrr'l nhf h: l :f a

4 -Chlorophenyl-phenyf ether
Ffuorene
4 -Nitroani l- ine
A 6,-n,; ni +rn-2-Ma+hrr'l nhannl
= t v vllll

320
320
320
320
320

l_, 600
320
320
320
320

1,600
320
320
320

1,600
320

3,200
320

1,600
320
320

1,600
320

l_, 600
320

L, 600
l-, 600
1.600

320
1,600

320
320

1,600
320

3,200
1,600

320
1,600
l_, 600

320
320
320

l_, 600
3,200

<320u
<320u
<320U
< 320 u
<320U
1,600 u
< 320 u
<320u
<320u
< 320 U

1, 600 u
<320u
<320U
< 320 U

1,600 u
<320V
3,200 u
<320u
1,600 u
< 320 U

< 320 U

1,600 u
< 320 U
1,600 U

<320V
1,600 U

1,600 u
1, 600 u
<320u
1, 600 u
<320U
<320U
1,600 u
<320U
3,200 u
1.600 U
<320u
1,600 U
1,600 U

< 320 U
<320U
<320U
1,600 U

3,200 u

FORM I



ORGAI{ICS AITA],YSIS DATA SHEET
Sannivolatiles by SW8270D @/t'ls
Page 2 of 2

Lab Sample ID: RK08A
LIMS IDz L0-21L68
Matrix: Soif
Date Anafyzedz 09/23/I0 11:56

CAS Nunber Analyte

Ais:ilS*@
INCORFORATED

Sample ID: VlW19-O2-OA23LO
DILUTION

QC Report No: RK08-F1oyd,/Snider
Project: Phase 3

COS-GWSA 602O

Resul-t

86-30-6
101-55-3
1_L8-7 4-L
87-86-5
85-01-8
86-1 4-8
L20-L2-7
84-1 4-2
206-44-O
129-00-0
85-68-7
9L-94-t
55-55-3
LL7-8L-7
218-01-9
Irl -84-0
205-99-2
207-OA-9
50-32-8
193-39-5
53-70-3
t9t-24-2
90-72-0

N-Nitro s odiphenylamine
4 -Bromophenyl -phenylether
Hexachforobenzene
Pentachforophenol
Phenanthrene
Carbazole
Anthracene
Di-n-Butylphthalate
Fluoranthene
Fyrene
But yJ-ben zylphthal ate
? - 3 r -f)i r-hl ornl'renzidine

J' J

Benzo (a) anttrracene
bis ( 2 -E thyJ-hexyJ- ) phthalate
Ctrrysene
Di-n-Octy1 phthalate
Benzo (b) fluoranttrene
Benzo (k) fJ-uoranthene
Benzo (a)pyrene
Indeno (t ,2 ,3-cd) tr>yrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
1-Methylnaphthalene

Ponnrf ad i n tta /Va /nnh\tsYl JrY \tsr"/

320
320
320

1, 600
320
320
320
320
320
320
320

1,600
320
320
320
320
320
320
320
320
320
320
320

<320u
<320u
<320u
1,600 u

800
<320u
<320u
<320U
1 ,300
1 ,300
<320V
1, 600 u

450
L,7OO

810
<320U

680
680
560
670

<320u
1,100-
<320u

Semivolatile Surrogate Recovery

d5-Nitrobenzene
d''l 4 -n-Tornhonrzl
d5-Pheno-L
2, 4 , 6-Trlbrornophenol

37.0U
45. ZZ
48.0%
56. 1?

2-Fluorobiphenyl 49.62
d4-L,2-Dichforobenzene 39.8?
2-Fluorophenof 39.92
d4-2-Chforophenol 45.12

FORM I
tdH *EEH;, . Erg*-{EH*dE "H :4



ORGAI\UCS AI.IALYSIS DATA SHEET
Sanivolatiles by Sw8270D cClMS
Page L of 2

Lab Sample fD: RK08B
LIMS ID z L0-27769
Matrix: Soif 25'

---i -- r- /ifrUaEa Ke-LeaSe AUEnOrlzecli r-///
Reported: I0/12/I0

Date Extracted: 09/03/I0
Date Analyzed: 09/20/70 2LzL6
lnstrument,/Anaf yst : NT6/PK

CAS Nunber Anal-yte

AXsbffS*@
INCORPORATED

Sample ID: I{W19-04-082310
SAI"!PLE

Af- Ponnrf lr]n. PI(nR-tr1nrzd /Qni rlar
vv r\vyv! r vf v/

Proiect: Phase 3
COS-GWSA 6O2O

Date Sampled: 08/23/I0
Date Received: 08/23/lO

Sample Amount: 8.23 g-dry-wt
Finaf Extract Vo.l-ume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moisture:. I4.5%

RL Result

L08-95-2
rrr-44-4
95-57-8
547-7 3-r
r06- 46-1
100-51-6
95-50-1
95-48-1
108-60-1
L0 6- 4 4-5
62L-64-1
61 -'7 2-L
98-95-3
78-59-1
88-75-5
L05-67 -9
65-85-0
l__L_L-v_L-_L

1"20-83-2
L20-82-r
9L-20-3
L06-41 -8
87-68-3
5 9-5 0-7
9L-57-6
11-47-4
88-06-2
95-95- 4

91-58-7
88-1 4- 4

131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
L00-02-1
732-64-9
606-20-2

^LZr-r1-Z
84-66-2
1 005-1 2-3
a6-73-7
100-01-6
534-52-L

Phenof
Ri s- /?-Ch] orno]-hrzl \ trfhor
t -/-l.rl nrnnl.rana l

1 - 1-ni ch 1 nrnhcn TgngL t J vLvtLL

1, 4-Dichlorobenzene
F.on zrr'l A l nnhn l
-l 2-ni ch I nrnl-ron TgngL 

' 

L ULV!lL

?-Mafhrzl nhonal

2, 2' -Oxybis ( 1-Chl-oropropane )
4-Mcthrrl nhanol
N-Nitroso-Di-N- Propylamine
Hexachforoethane
Nitrobenzene
T qanharnna

?-l\li f rnnhann l

2, 4-Dimethylphenol
Benzoic Acid
bis (2-Chl-oroethoxy) Methane
2 , 4-Dichlorophenol-
!r -, =
Naphthalene
4 -Chforoanifine
Hexachforobutadiene
4-f-hl oro- j-mcf hrzl nhcnnlv rrlvelrf

2-Methylnaphthal-ene
Hexachf orocycf opent adiene
1 A e-a,: ^lr r ^e^,lhenof-tatv !!fvrrfv!vP

. A q-T,j ^lrr ^,^.henof-rarJ r!fvrrfv!vP

2 -C.h] nrnn anht h: I.ene
2-Nltroanifine
D i methrzl nh]- h: I :f e
Acenaphthylene
3-Ni-troanif ine
Aaan anl-rl- l.r an a

2 , 4-Dinitrophenol
1-I\'li I rnnhonnl
Dibenzofuran
2 6-ni ni l_ rnl_ nl rr41g4t v ULLLL

2, 4-Dtnitrotoluene
ni ^+L,,1^L+L-l -+^ufgLlryrIJllLllAfOLs
4 -Chlorophenyl-phenyl ether
Fluorene
4 -Nitroanifine
4, 6-Dinitro-2 -Methylphenol

U
U

U

U
U

U

U
U
U

U
U
U

U

U
U

U

U

U

U

U

U

U

U

U

U

U
U
U
U

U
U
U
U
U

U

U

U

U

U
U

180
180
180
180
180
910
180
180
180
180
910
180
180
180
910
180

1,800
180
910
180
180
910
180
910
180
910
910
910
180
910
t_80
180
910
t-80

1,800
910
180
910
910
180
180
180
910

1,800

< 180
< 180
< 180
< 180
< 180
< 910
< 180
< 180
< 180
< 180
< 910
< 180
< 180
< 180
< 910
< 180
1,800
< 180
< 910
< 180

680
< 910
< 180
< 910

270
< 910
< 910
< 910
< 180
< 910
< 180
1,500
< 910
< 180
1,800
< 910
< 180
< 910
< 910
< 180
< 180

480
< 910
1,800

FORM I



ORGAI\IICS AI{AIYSIS DATA SHEET
Semivolatilee by ST[8270D @hq9
Page 2 of 2

T,:l'r Samnl e TD. RK08B
LIMS ID z L0-27L69
Matrix: Soif
Date Anafvzed: 09/20/I0 21,:16

CAS Nunber Analyte

fiistffsrb@
INGORPORATED

Sa-npJ-e ID: WW19-04-082310
SA}4PLE

O1- Panarf lr'ln. RT<nR-tr'l nrrd./Qn i dar
vv r\vyv! !v )' u/

Project: Phase 3
cos-cwsA 6020

Result

8 6-30-6
101-5s-3
LL8-1 4-L
87-86-5
85-01-8
86-74-8
L20-L2-7
8 4-1 4-2
206-44-O
129-00-0
85-68-7
9r-94-r
56-55-3
LL7-8L-7
2L8-OL-9
L11 -84-0
205-99-2
207-08-9
50-32-8
193-39-s
s3-70-3
L9L-24-2
90-12-0

N-Nit rosodiphenylamine
4 -Bromophenyl -phenyl ethe r
Hexachforobenzene
Penf ar-hl oronhenof
Phenanthrene
Carbazole
Anthracene
Di-n-ButylphthaJ-ate
F]-uoranthene
{rrene
Rrrf rrl l'ranzrzl nh1_ h.al6lg
3, 3 ' -Dichforobenzidine
Benzo (a) anthracene
bis (2 -E thylhexyJ. ) phthalate
ChrTsene
Di-n-Octyl phthalate
Benzo (b) f]-uoranthene
Benzo (k) fluoranthene
Benzo (a)pyrene
Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (g,h.i)peryJ-ene
1-Methylnaphthalene

Panarf ad i n rta /Va /nnh\tsY/ /!Y \yy"I

Semivolatile Surrogate Recovery

180
180
180
910
180
180
180
180
180
180
180
910
180
180
180
180
180
180
180
180
180
180
180

< 180
< 180
< 180
< 910
6,2OO

230
1,300
< 180

14,000
15,000
< 180
< 910
5, 100
1,500
8.000
< 180
6 ,40O
6 ,4OO
7,800
6,500
1, 900
8, 100
< 180

U
U
U
U

E
U
U

d5-Nitrobenzene
rl'l 1-n-Tarnhonrr'l
d5-Pheno.l-
2, 4, 6-Trlbromophenol

64.2%
69 .42
62 .02
19.42

2 - Fl-uorobiphenyl
d4 -I, 2 -Dichl-orobenzene
?-E l rrnrnnhann'l

d4-2-a.h loronhenof

15 .12
62 .2eo
59.r2
65.0?

FORM I
€5s44c EjFEj++j. e.4S.4#;-+ -r j"-:



ORGANICS A}TATYSIS DATA SHEET
Semivolatiles by SW8270D GCIMS
Page I of 2

T,:h S:mnl c TD: RKO8B
LIMS ID: 1-0-21169
Matrix: Soil 6
Data Refease Authorized.; ;'y''t
KCPOTEEOi IQ/ IZ/ IU

Date Extracted: 09/03/10
Date Anafyzed: 09/23/10 12:28
Instrument/Analyst : NT6/PK
eD/- a16th1r^. Vo<

CAS Number Analyte

AXsbff:tb@
INCORPORATED

Samp1e ID: VfW19-04-082310
DILUTION

Of- Rannr1- Ir'Tn. RKnR-tr1arrd /Qn i dar
Project: Phase 3

COS-GWSA 6020
Date Sampled: 08/23/L0

Date Received: 08/23/70

Sample Amount: 8.23 g-dry-wt
Final Extract Vofume: 0.5 mL

Dilution Eactor: 10.0
Percent Moisture: 14.5%

RL Result

r08-95-2
1,rr-44-4
95-57-8
54r-1 3-7
luo-z+ o- /

100-51-6
95-50-1
95- 48-7
108-60-1
r06- 44-5
621,- 64-7
61 -1 2-1
98 - 95-3
78-59-1
88-75-5
r05-67 -9
65-8s-0
-11-L-vf--L
r20-83-2
1,20-82-r
9L-20-3
r06- 4'7 -8
87-68-3
5 9-50-7
91-51 -6
77-41-4
88-06-2
95-95- 4

91-58-7
88-1 4-4
IJ-L-I1-J
208-96-8
99-09-2
d5-52-Y
5r-28-5
r00-02-1
r32-64-9
606-20-2
)-z)--r+-z
84-66-2
1 005-7 2-3
86-7 3-7
10 0- 01- 6
534-52-1

610
610
610
610
610

3,000
610
610
61_ 0
610

3,000
610
610
610

3,000
610

6,100
610

3,000
610
610

3,000
610

3,000
610

3,000
3,000
3,000

610
3,000

610
610

3,000
610

6,100
3,000

610
3,000
3,000

610
610
610

3,000
6,100

< 610
< 610
< 610
< 610
< 610
3,000
< 610
< 610
< 610
< 610
3,000
< 610
< 610
< 610
3,000
< 610
6,100
< 610
3,000
< 610

520
3,000
< 610
3,000
< 6l_0
3,000
3,000
3,000
< 610
3,000
< 610
1,100
3,000
< 610
6,100
3,000
< 610
3,000
3,000
< 610
< 6l-0
< 610
3,000
6,l_00

Phenol
Ht q- ( /-t n I nrnaln\/t I ts:Tnor
?-a]n1 arnnhanal

1 - 3-ni ch1 nrnhonTgngLt J uLvlll

1.4-Dich-Iorobenzene
Ronzrrl Al nnhnl
'l 2-ni ch 1 nrnl-ron TgngL' L ULVLI!

2-Maf hrr'l nhann i

2,2' -Oxybis ( 1-Chloropropane )

4-Maf hrzl nhonnl
N-Nit roso-Di-N-Propyl-amine
Hexachforoethane
Nitrobenzene
T <nnhnrana
?-IrTi J- rnnhannl

2, 4 -DimethylphenoJ
Benzoic Acid
hi e 12-ChI nrnal_hnvrz\ Mothane
2, 4-D:-chJ-orophenol
7, 2, 4-T r ichlorobenzene
NaphthaJ.ene
4 -Chloroanifine
Hexachforobutadiene
1-ahl nra-?-maf hrr'l nhanal
2 -Methylnaphthalene
Hexachl-orocyclopentadiene
. A c_n-: ^Lr ^-^?henof-t a, v rrf u]]f vrvl.
) A R-Tri ^h r ^,^rhenof1t=f J r!rurrfv!vl-

2 -Chloronaphthalene
2-Nitroanifine
ni-^f L,,l^L+L-l -+uJ-lrre LJIyJ-prr Lna-La ce
AcenaphthyJ-ene
3-Nitroaniline
1^^h-^L+L^n^nusrraylr Lr191]v

2 , 4-DiniLrophenof
4-t\t r f r^nhahA I

Dibenzofuran
2 6-n; ni 1- rnf nl rrqylg
- t v ullll

2, 4-Dinit rotol-uene
n.i ^+l-\r'1 hla+h- l -ts^uJvLrrylPrrLrlaf,du9
4 -Ch1 orophenyl-phenyl-ether
Fluorene
4 -Ni-troanil-ine
4, 6-Dinitro-2-Methylphenol

U
U

U

U
U
U
U
U

U

U
U

U
U

U

U
U
U
U

U
U

U

U

U
U
U
U
U

U

U
U

U

U

U

U
U

U

U
U
U
U

U
U

FORM I
g"# S-; ;F'E "Fi: : R# aF:* Li"s T tu!



ORGANICS AI{ALYSTS DATA SHEET
SenivolatiJ-es by SW8270D @'/t'l9
Page 2 of 2

Lab Sample fD: RK08B
LIMS ID: 10-27169
Matri-x: Soil-
Date Anafvzed: 09/23/I0 L2:28

CAS Nr:mber Analyte

OC Rannr1. NIn.

Drni anf .

fiisiffsrb@
INCORPORATED

Sa.mple ID: WW19-04-082310
DILUTION

KKUU-! J_OVO/ 5nJ_Oer
Phase 3
COS-GWSA 6O2O

RL Resu1t

86-30-6
101- 5 5- 3
II8-1 4-I
87-86-5
85-01-8
86-1 4-8
L20-L2-7
84-'7 4-2
206-44-O
129-00-0
85-68-7
97-94-7
55-55-3
LL7-8L-7
218-01-9
117-84-0
205-99-2
207-O8-9
50-32-8
193-39-5
53-70-3
L9L-24-2
90-1"2-0

Irl_lrTi frncnrli nl-ran.,l raj nar\ f\f LL vDvuf IJrlglly f alrlf r19
4-Rrnmnnhanrzl -nhanrzl of her

Hexach-Iorobenzene
Pcnt:chl nrnnhcng]! vyrlv!!\

Phenanthrene
Carbazofe
Anthracene
Di-n-But ylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3 - ?' -Di ch1 nrnharlzidineJ' J

Benzo (a) anttrracene
bis ( 2 -E thyJ.hexy1 ) phthalate
Ctrrysene
Di-n-Octyl phthalate
Benzo (b) fJ-uoranttrene
Benzo (k) fLuoranthene
Benzo (a) pyrene
Indeno (L, 2,3-cd) pyrene
Dibenz (a, h) anthracene
Benzo (9,h, i)perylene
1 -Methylnaphtha 1 ene

Panarl-od i r tta /Vn /nnl.r\YY' ''Y \yy"l

610
610
610

3,000
610
610
610
610
510
610
610

3,0oo
610
610
610
610
610
510
610
610
610
610
610

< 610
< 610
< 610

< 3,000
5, 500
< 610
1,000
< 610

14,000
17,000
< 610

< 3,000
5,300
1,300
7 ,300
< 610
6, 000
5,000
6, 900
6, 600
1,800
9,2OO
< 610

U

U

U
U

U

U

SenivoJ-atile Sumogate Recoveaa/

d5-Nitrobenzene
d-l 1-n-Tarnhanrr'l
d5-Phenol-
2, 4, 6-Trlbromophenol

50.0%
62.42
5'7 .32
1 6 .0e"

60.8?
55.22
53.1?
61.3%

2 -Fl-uorobiphenyl
AA _1 

'-n.i ^l, 
't 

^-^l-ur - r, L- u Lv!!!u Luuenzgne
?-E- l rrnrnnl-rana l

d4 -2-Chforophenol

FORM I
ffi${n-S#, ; ffi##S"F



ORGAI{ICS AI.IALYSIS DATA SHEET
Semivolatiles by Sw8270D cClMS
Page I of 2

Lab Sample ID: RK08C
LIMS ID: 10-2LL10
Matrix: Soif fS
Data Refease Authorizedi 2,2
Reported : IO / L2 / L0 -/

Date Extracted:. 09/03/I0
Date AnaJ-yzed: 09/23/70 13:01
f nstrument/Ana-Iyst : NT6/PK
eD.' ..1a.n11n. Vo.

CAS Number Arralyte

Ais8ff:*@
INCORPORATED

SampJ.e ID : I${19-04-082310-DUP
SAI'!PLE

At'- Pannrf \Tn. PT{nQ-E 1arrd /Qni rlar
Yv r\vyv! Lv f el

Project: Phase 3
COS-GWSA 602O

Date Sampled: 08/23/I0
Date Received: 08/23/L0

Sample Amount: 7.88 g-dry-wt
Final Extract Vofume: 0.5 mL

Difution Factor: 3.00
Percent Moisture:. ]-4.4%

RL Result

r08-95-2
rrr-44-4
95-57-8
5 4r-'7 3-L
r06- 46-1
100-51-6
95-50-1
95- 48-1
108-60-1
106-44-5
62L-64-7
61 -1 2-L
98 - 95-3
78-59-1
I 8-75-5
10s-67-9
65-8 5- 0
111-91-1
L20-83-2
]20-82-7
9L-20-3
L06- 47 -8
87-68-3
5 9-5 0-7
9L-57-6
11-4'7 -4
88-06-2
95-95-4
91-5 8 -7
88-1 4-4
131-11_-3
208-95-8
99-09-2
83-32-9
5r-28-5
r00-02-1
r32-64-9
606-20-2
1al 1 A aIZI-I+_Z
84-66-2
1 00s-7 2-3
86-73-7
100-01-6
534-52-I

190
190
190
190
190
950
190
190
190
190
950
190
190
190
950
190

L,900
190
950
190
190
950
190
950
190
950
950
950
190
950
190
190
950
190

1,900
9s0
190
950
950
190
190
190
950

1,900

< 190
< 190
< 190
< 190
< 190
< 950
< 190
< 190
< 190
< 190
< 950
< 190
< 190
< 190
< 950
< 190
1,900
< 190
< 950
< 190

910
< 950
< 190
< 950

340
< 950
< 950
< 950
< 190
< 950
< 190
1,400
< 950
< 190
1,900
< 950
< 190
< 950
< 950
< 190
< 190

s30
< 950
1,900

Phenol-
Ri s- | )-ahl nrnol- hrrl \ F'.l_ hcr

\avlr+v!vvurrf+/

t-r]nlnrnnhannl

1, 3-Dichforobenzene
1,4-Dichlorobenzene
Ran zrzl A l nnl-rn l

1 2-ni chl nrnhcnTgngL 

' 

L ULV!lL

?-Mal-hrrl nhannl
2 ) | 

-C\vrthi c / 1 -/-hl nrnnrnnrna\
- | I \ r vrrf v! vy! vysrlv /

4-Mal_ hrzl nhonnl
N-Nitroso-Di-N-Propylamine
Hexachl-oroethane
Nitrobenzene
T qanharnna

2-Nli +ranhannl

2, 4-Dimethylphenol
Benzoic Aci-d
hi e / ?-f-h l nrnaf hnwru \ Mol_ hrnerLe \L / riv errsrrv

2, 4-Dichlorophenol
!t -t a

NaphthaJ-ene
4 -Chloroanlllne
Hexachl-orobutadiene
4 -ah I ara- ?-mof hrzl nhcnnl
2-Methylnaphthalene
ljavrnh I nrnnrzn l 66an# -zli ^h^rf sAq9rf !vrvuj9rvPEl I LdUf slls

2, 4, 6-Ir ichlorophenol
. A tr_T-j ^]. r ^,^-henof-ratJ r!rvrrfv!vI,

2-eh1 nrnn:nhthal ene
2-Nitroaniline
ni -^+L,,1^L+L- I -+u-Lme Lny-Lpn Lna-La Le
Acenaphthy1ene
3-Nitroanifine
Anan:nh1-hano

2, 4-DiniLrophenof
1-t\'li I rnnhonal
Dibenzofuran
? 6-n; ni f rnf nl rrclg
-t v uLLt!

2, 4-Dinitrotofuene
ni ^+L,,1^L+L- I -+^ufgLlryrPlrLfroraLs
4 -ChIorophenyl-phenylether
Fluorene
4 -Nitroanifine
4, 6-Dinitro-2-Methylphenol

U

U
U

U

U

U
U

U

U

U
U
U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U
U
U
U
U
U
U

U
U

FORM I



ORGAr\UCS AI\TAIYSIS DATA SHEET
Semivolatiles by g$I8270D GCIMS
Page 2 of 2

Lab Sample ID: RK08C
LIMS ID: L0-21L10
Matrix: Soif
Date Analvzed: 09/23/I0 13:01

CAS Nunber Analyte

Alsbffscb@
INCORPORATED

Sanple ID: WW19-04-082310-DUP
SAI"IPLE

f)/- Pannrf NIn' pT{nQ-tr1 nrrrl /Qni rlar

Proiect: Phase 3
COS-GWSA 602O

Result

86-30-6
101-s5-3
L18-1 4-1
87-86-5
85-01-8
86-74-8
L20-L2-7
84-7 4-2
206-44-O
129-00-0
85-68-7
97-94-L
55-55-3
LL1 -8r-7
218-01-9
1-L1-84-0
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
Lgt-24-2
90-12-0

N-Nit ro s odiphenyl amine
4 -Bromophenyl-phenylether
Hexach-Iorobenzene
Peniachl oronhenof
Phenanthrene
Carbazo].e
Anthracene
Di-n-Butylphthalate
F].uoranthene
Plzrene
Butylbenzylphthalate
3, 3 ' -Dichforobenzidine
Benzo (a) anthracene
bis ( 2-Ethylhexyl ) phthalate
Chrysene
Di--n-Octy1 phthal-ate
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a)pyrene
Indeno (L, 2,3-cd) 1>yrene
Dibenz (a, h) anthracene
Benzo (grhri)peryJ-ene
1 -t lethylnaphttral-ene

Ronnrf ad i n ttn /Va /nnh\tsYl ''Y \yyvl

SemivoJ-atiJ-e Surrogate Recovery

190
190
190
950
190
190
190
190
190
190
l_90
950
190
190
190
190
190
190
190
190
190
190
190

< 190
< 190
< 190
< 950
6,2OO

220
1,300
< 190

15,000
15,000
< 190
< 950
5,800
< 190
7 t4OO
< 190
6 ,4OO
5,400
'l ,70O
7,2OO
2,0o0
9, 600

230

U

U

U

U

U
U

d5-Nitrobenzene
d11-n-Tornhanrzl
d5-Phenof
. A c_T-: ].-^-^^henof
-ratv r!rv!vrlrvyr.

5L.2%
62 .0e"
62 .2e"
8J .2e"

63 .42
5 4 .2eo
51.9%
60 . Le"

2 - Fluorobiphenyl
AA-1 ?-ni nl-r'l ^r^l-L' L uLv!!L---Jenzene
2-E l rrnrnnhannl

d4 -2-Chforophenol-

FORI{ I
g#b+ #.4#A : flffiffi# d {-:



AXsiHS*@
INCORPORATED

SW827O SEMIVOI,ATTLES

Matrix: Soif

C1ient ID

SOIL/SEDIMENT SI'RROGATE RECOVERY SIJMN4ARY

f)1- Qannrl- lrln. PI(nR-tr1arzrl/Qni rlar
Yv r\gFv!

Pro-i ect : Phase 3
COS-GWSA 602O

NBZ ETIP TPH DCB PHL 2EP TBP 2CP TOT OUT

(NBZ)
/trRP\
(TPH)
DCB)
PHL )

2trP\
{ TRP'I
(zCP)

14-100)
41 -L09)
43-100 )

MB-090310
ww1 9- 02 - 0 82310
ww19-02-082310 DL
LCS-090310
ww19-04-082310
viw19-04-082310 DL
ww19-04-082310 MS
Viw19-04-082310 MSD
ww19-04-082310-DUP

62.0% 62.8%
48.8% 60.02
37 .jeo 49 . 6e"

6r .22 64 .)eo
64.2e" '75.7e"

50.0% 60.82
61.3? 12.22
6r . 6Z 1L .8e"
5r.22 63.42

10.82 62.02
48.0? 44.82
43.2% 39. 8?
68.0? 60.8%
69.42 62.22
62.4% 55.22
68.5? 58.02
68.5? 58.1?
62.0% 54.22

LCS/MB LIMITS
( 39-100 )

(44-100)
(ss-r_06)
(34-100)
(39-100)

58.9% 58.1% '70.4e"

48 .52 45 . 6eo 63 . -7 e"

48.0? 39.92 56. 1?
6r.6e" 59.'72 10.r2
62.02 59.1% J9.4e"
51 .32 53.1? 16.0e"
61.8% 59.8% 85. 6%

65.5? 59.42 88.0?
62.2% 51.9U 8'7 .22

QC LIMITS
( 32-100 )

(36-100)
(3s-113)
( 30-100 )

(31-100)
(10-r-00 )

(28-rr6)
( 33-100 )

62.7e" 0
48.82 0
45.12 0
64.02 0
65.0? 0
61.3? 0
63.2% 0
65.0% 0
60.1% 0

d5-Nitrobenzene
? -F-l rr nral-r i nhon rr'l
d"l 1-n-'Parnhanrzl
AA_1 

'_n.i ^L1^,^hua -r, z- D rertLw LUUenZene
d5-Phenol
?-F'l rrnrnnhannl
2, 4, 6-Trtbromophenol
d4-2.-C.h loronhenof

Prep Method: SW3550C
Log Number Range. I0-2LL68 to 10-21170

Page 1 for RK08
FORM-rr SW8270

ill "Fai #€ "fg : # ffi ffi .1-P 
--_4



ORGANICS AI\TALYSIS DATA SHEET
SenivoJ-atiJ-es by SW8270D GCIIvIS
Page I of 2

T,al'r Semnl e TD: RK08B
LIMS ID z L0-21169
Matrix: Soil-
Data Rel-ease Authorized:
Rcnnrferl. 1O/12/I0

Date Extracted MS/MSD: 09/03/10

Date Anal-yzed MS z 09 / 20 / I0 27:. 49
MSD: 09/20/I0 22:2L

Tnstrrrment /Ana 1 vst MS: NT6/PK
MSD: NT6/PK

f]Pa f-larnr1n. Yaq

Analyte Sa.rrple MS

fixs5f;Srb@
sample rD : wwt g-o4-oS23lTcoRPoRATED

l4s/MsD

QC Report No: RKO8-Floyd/Snider
Project: Phase 3

cos-GWsA 6020
Date Sampled: 08/23/I0

Date Received: 08/23/I0

Sample Amount MS:
MSD:

Final- Extract Volume MS:
MSD:

Difution Factor MS:
MSD:

Percent Moi-sture:

Spike MS

Added-MS Recowery !fflD

7.75 q-dry-wt
8.30 g-dry-wt
0.5 mL
0.5 mL
3..00
3.00
14.5 ?

Spike !!SlD
Added-ldliD Recovery RPD

Phenof < 182 U
Bis-(2-Chloroethyl) Ether < 182 U

2-Chlorophenol < t82 U

1,3-Dichlorobenzene < ]-82 V
l,4-Dichlorobenzene < 182 U

BenzyI Al-cohol
l,2-Dichlorobenzene < IB2 U

2-Methylphenol < LB2 U

2,2'-Oxybis (1-Chl-oropropane) < 182 U
4-Methylphenol < 182 U
N-Nitroso-Di-N-Propyfamine < 911 U

Hexachloroethane < 182 U

Nitrobenzene < IB2 U
Tqnnhornno < 182 Uf uvyrrv! vrrv

Z-Nit-rnnhenol < 911 U

2,4-Dimethylphenol < 182 U

Benzoic Acid < 1820 U

bis (2-Chloroethoxy) Methane < L82 U

2,4-Dichlorophenol < 911 U

1,2,A-Trichlorobenzene < IB2 U
N^nhth; l ene 685
4-Chl-oroani-l-i-ne < 911 U
Hexachl-orobutadiene < t82 V
4-Chforo-3-methylphenol < 911 U

2-Methylnaphthalene 213
Hexachl-orocycfopentadiene < 911 U
. A e-r-: ^Lr^-^^LanoI < 911 U-, =, v r !rearf vrvyrr\

2,4,S-Trichlorophenof < 911 U

2-Chloronaphthalene < IB2 U

2-Nitroaniline < 911 U

Dimethylphthal-ate < 182 U

Acenaphthylene 1540
3-Nitroaniline < 911 U
AcFnenhl-hcne < I82 U

2, -Dinitrophenol < 1820 U

4-Nitrophenol < 9l-1 U
Dibenzofuran < I82 U

2,6-DinLtrotoluene < 911 U

2,4-Dinitrotol-uene < 911 U

Diethylphthalate < 182 u
4-Chlorophenyl-phenyl-ether < 182 U

Fluorene 476
 -Nitroaniline < 911- U

4,6-Dinitro-2-MethyJ-phenol < 1820 U

N-Nitrosodlphenylamine < IB2 U

993
8s9
979
861
BIl

1400
923
925
890

r1 60
< 968

896
L47 0
1000

< 968
372

4500
929
972
99r

1850
< 968

98s
< 968

1330
155 0
1030
115 0
1t-30
1160
1080
21 80
119 0
118 0
3640
118 0
7310
10 60

999
2440
1r20
7690

< 968
2'7 60
L020

1610
16r_ 0
161_0
1610
1610
3230
1610
1610
161_ 0

3230
1610
1610
r670
1610
1610
1610
4840
I6LO
1610
1610
1610
3870
1 610
1 610
1610
4840
1 610
161_0
1 610
1610
1 610
1610
4 130
1510
4840
1_ 610
I6LO
1 610
1610
1610
1610
L6LO
161_0
4840
1610

67-1%
53 .42
60. B%

53.5%
50.'7%
43 .3%
57.3%
57.5%
55.3%
54.5%

NA
55.7%
91 .3%
62.1%

NA
t9 .42
93. 0?
57 .12
60 .4"6
6L.6%
'72.42

NA
61.22
NA

65 .1%
32 .02
64.02
11, . 4Z
10 .22
12 .02
67 -r?"
'7'7 .OZ
28.82
13 .32
15.2%
73.3%
87 .42
65. B?
62.O2
\522

69 .62
75.42

NA
57.09
63 .42

921
846
954
811
186

13 50
875
914
831

17 60
< 904

B28
1390
1010

< 904
428

4240
909
952
938

2L1,0
< 904

929
< 904

l_400
1460

91 6
10 90
1030
1090
1030
2990
1300
115 0
3230
1050
]-280

909
938

113 0
110 0
1"7 B0

< 904
257 0
1000

1510
1510
1510
1510
1510
3 010
1510
1510
1510
3 010
1510
1510
151_0
1510
1510
151_ 0
4520
1510
1510
1510
t_ 510
3 610
1510
1510
1510
4520
1510
1510
1510
t_ 510
151- 0
1510
3B 60
l_s10
4520
1510
1510
l_ 510
l_ 510
1s 10
151_ 0
151 0
1510
4520
1510

6r.42 6.9%
s6. 0g 1. s%

63.22 2.62
53.79 6.0%
52.r2 3. 9%

44.92 3.68
51 .92 5.3%
60. s% I.2%
s5.09 6.9%
58.5t 0.0%
NA NA

54.8C 7.92
92 -rZ 5 .62
66.9% 1.0%
NA NA

28.32 31.4%
93. 8C 5. 9%

60 .2e" 2 .22
63.0% 2.12
62.rri 5.5%
94.42 13. 1t
NA NA

61.5? 5. 98
NA NA

'7 4.62 5. 1%

32.32 6. 0%

64 .6% 5. 4%

12.2% 5.43
68.22 9.33
12.22 6.22
68.22 4.1%
96.0C 1.3%
33.7C 8. B%

16.22 2.6e"
71.58 11. 98
69.5? tt.lZ
84.B? 2.3%
60.22 1s.3t
62.rst 6.38'74.8e" 73.Aeo
12.8% 1. 8t
86. 4e" 5 .2eo
NA NA

56.93 '7 .re"
66.2e" 2.OZ

FORM III
g*4 Bq e".f{ F-q . F.4 F.d? S*'fr -e-- '3



ORGAf.IICS AI.IAJ,YSIS DATA SHEET
SemivoJ.atiJ-es by Sw8270D GClt'tS
Page 2 of 2

Lab Sample ID: RK08B
LrMS rD: 10-21169
Matrix: Soil
Date Analyzed MS:

MSD:

Ana].yte SanpJ.e

Als8ff:rb@
INCORPORATED

Sanple ID: I{W19-04-082310
r'rs/MsD

Ar.- Panart- lrln. PKnQ-tr1arrd/Qni dar4vf\J/

Project: Phase 3
COS-GWSA 6020

09/20/10 2I:49
09/20/70 22:2L

Spike MS

Added-Mll Recovery
Spike ltSD

Added-!'lSD Recovery RPD

4-Bromophenyl-phenylether < I82
Hexachlorobenzene < 782
Poni-a.hlornnhcnnl < 911
Phenanthrene 6190
Carbazole 233
Anthracene 1310
Di-n-Butylphthalate < 1,82
Ffuoranthene 14100
Pyrene 15200
Butylbenzylphthalate < IB2
3,3'-Dichlorobenzidj-ne < 91-L
Benzo (a) anthracene 6090
bis (2-Ethylhexyf) phthalate 1540
Chrysene 8020
Di-n-Octyl phthalate < 182
Benzo (b) fluoranthene 6450
Benzo (k) fluoranthene 6450
RAnz^ /e \ nrzrona 1770
Tn.lon^ (1 -2 ?-ad \ n\/rene 6480
Dibenz (a,h) anthracene L940
a^-z^td h ; \h^-r,rane 8100\Y"'f Lt

1-Methylnaphthalene < tB2

Reported in pg/kg (ppb)

U

U

U

E

U

U

10 60
1140
1220
6290

993
2L50
1080

14 900
16200

10 60
<968u

7080
r1,20
8960

900
7 4r0
'7 4L0
BB2O
7860
315 0
9840
1290

1010
1070
1070
7880

983
2390
to20

1s300
16000

945
<904u

B t_00
1050
BB5O

851
7080
7080
854 0
7350
2980
9050
721 0

66.9% 4 . B?
'70.9% 6.32
70.92 13.1%
NA 22.4%

49.7% 1.0%
11.52 10.6?
6't.5% 5.72
NA 2.62
NA L.2Z

62.6% 11.5?
NA NA
NA 73.42
NA 6.5%
NA L.2Z

56.89 4.9"6
NA 4.62
NA 4.62
NA 3.2%
NA 6.12

68 .92 5. 5?
NA B.4Z

84 .LZ I.62

l_ 610
1610
1610
1 610
161_ 0
1610
1610
1610
1 610
1610
413 0
1610
1610
1610
1610
1610
1610
L6IO
1 610
1 610
t_ 610
t_ 610

5s. B?
70. B?
75.83

6 .22
41 .2e"
52 .2e"
6'7 .72
NA
NA

55. B?
NA

61.58
NA
NA

55. 9?
59. 6?
59. 6%

NA
NA

15 .22
NA

80. 1Z

1510
1510
1510
1510
1510
1510
1510
1510
1s 10
151_ 0
38 60
1510
1510
1510
1510
1510
1510
151 0
1510
1510
1510
1510

RPD cal-cufated using sampl-e concentrations per SW846.
NA-No recovery due to high concentration of analyte in original sample and,/or

cal-cu]ated neqative recoverv.

FORM III
F F&- c4G FFF4-+*rj-*\



ORGANICS AI{AI,YSIS DATA SHEET
Senivolatiles by Si!'I8270D eclt'Is
Paqe I of 2

Lab Sample ID: RK08B
LIMS ID: 70-21169
Matrix: Soif
Data Rel-ease Authorized
Rcnnrtcrl : 1n /12 /70

Date Extracted z 09 / 03 / 1,0

Date Anafyzed: 09/20/I0 2I:49
J_ns!rumenE/Ana-LVSt: LVI b/ Pil
I-91 I tAin1lh. Y6C

CAS Nu.nber Anal-yte

Alsbffsrb@
INCORPORATED

Samp1e ID: vlW19-04-082310
TIATRIX SPIKE

f)f- Panarf TrTn. PT{nQ-tr1arzrl /Qn i Aar
Yvr\vyv!Lvfg|

Prni ar-t : Phase 3
COS-GWSA 602O

Date Sampled: 08/23/!0
Date Received: 08/23/lO

Sample Amount: 1 .1 5 g-dry-wt
Finaf Extract Vofume: 0.5 mL

Dil-ution Factor: 3.00
Percent Moisture: 14.5%

R.I, Result

708-95-2
III- 4 4- 4

95-57-8
541,-13-L
106- 46-1
100-51-6
95-50-1
95- 48-1
lud-ou-L
L06-44-5
oz L-oq- I

61 -'7 2-L
98-95-3
78-59-1
88-7s-5
105-67-9
65-85-0
l- 11- 91- 1

]_20-83-2
r20-82-r
YI_ZU_3
706- 47 -8
87-68-3
59-50-7
9t-57 -6
11-47-4
88-06-2
95-95-4
91-58-7
8B-'7'4- 4

IJI-I.-L-J
208-96-8
99-09-2
83-32-9
5L-28-5
ro0-02-'7
732-64-9
606-20-2
12L-L4-2
8 4- 66-2
1 005-1 2-3
8 6-1 3-1
100-01-6
534-52-L

Phenof
Ri <- / ?-ahl nrnal-hrrl \ E fhar

\ 4 vlrrv! vv urrf r /

)-alnl nranl.rannl
1 ?-n i ch I nrnl-rcn Tgpg! 

' 

J ULVLLL

1,4-Dichlorobenzene
Elanzrr'l Alnnl-'nluvtt-f

1 - 2 -Di r-h I nrnhen zeneL 

' 

L v+v'LL

?-Ma1-hrrlnhanal
) 2 t 

-/]vtthi e /T -/-hl nrnnranrne\
-tL \r vrr+v!

/-Mol_ hrrl nhonnl
N-Nitroso-Di-N- Propyl-amine
Hexachl-oroethane
Nitrobenzene
T^^^L^,^^^aDvPll. Urlg
t-f\'Ii t- ranhana lvyrrvrlvr

2, 4 -Dimethylphenol
Benzoic Acid
bis (2-Chloroethoxy) Methane
2, 4-Dichlorophenol
I, Z, 4- r'tr cn-LoroDenzene
lr'l:nl.rfl'r: I ana

4 -Chloroaniline
Hexachforobutadiene
4 -f-h I nrn- ?-mol_ hrzl nhonnlJ ltrv urrf

2 -Methylnaphthafene
IJavrnh l araarra l anan1- :r]i ana
.> A a_.r1ri ^L, r ^-^nhenol-tarv
. A E,_Ty.i ^hr ^-^nhenofzr 2t J trrurrrvrvP

2 -Chloronaphthafene
2-Nitroanifine
ni 

-^f 
L,,l ^L+L- I -+uameLnyrpnrnara Le

Anan:nl_rf hrr'l ana

3-Nitroaniline
Ananrnhfhana

2, 4-DiniLrophenol
4-Nli ]-rnnhonnl
Dibenzofuran
2 .6-ni n itrnl- nl rrene
-t 

v vLLtL

2 A-n; ni trntnl rrang4' A ULLLL
ni ^rL,,l ^LFL- I ^+^ule e tLy LurI LlIaaa Lg

4 -Chlorophenyl-phenyl-ether
Fluorene
4 -Nitroanil- ine
4, 6-Dinitro-2 -Methylphenol

190
190
190
190
L90
910
190
190
190
190
970
190
190
190
910
190

L,900
190
910
190
190
9'7 0
190
910
190
910
910
910
190
9"7 0
190
190
910
190

l,900
910
190
910
910
190
190
190
910

1,900

FORM I



ORGAT{TCS A}IAT,YSTS DATA SHEET
Semivolatiles by SW8270D cClMS
Page 2 of 2

Lab Sample ID: RK08B
LIMS ID: 70-2LL69
Matri-x: Soif
Date Analyzedz 09/20/I0 2I:49

CAS Nunber Analyte

AiStH:i:@
INGORPORATED

Samp1e ID: WW19-04-082310
I'IATRIX SPIKE

A1- Panarl- lr'ln. RKnQ-tr1nrzrl ,/Qnidar

Proiect: Phase 3
COS-GWSA 602O

RL Result

8 6-30-6
,LU-L-f,3-J
1L8-1 4-t
87-86-5
85-01-8
86-1 4-8
L20-r2-1
84-1 4-2
206- 44-0
129-00-0
85-68-7
9r-94-7
56-55-3
7L1 -8I-7
2r8-0L-9
II1-84-0
205-99-2
201 -08-9
50-32-8
1 93- 3 9-5
5 3-7 0-3
L9L-24-2
90-72-0

\I-N i f rnsnri i nhen rrlamine
4 -Bromophenyl-phenylether
Hexachforobenzene
Pcnf:chl nrnnhcnq]
Phenanthrene
Carbazole
Anthracene
fti -n-Rrrl- rr1nh1- h:1.419
Ffuoranthene
Pyrene
Butylbenzylphthalate
3, 3 ' -Dichlorobenzidine
Renzo (e ) anf hrar:ene
'l'ri e / ?-F f hrr'l hovrrl \ nh1- h: I :f avr9\a!u1rJ+lrvZ}f

Chrysene
Di -n-Or:tvl nhthal-ate
Rcn zn f l'r \ f I rrnrenf hene\ v / ! + sv! gf r u

Ronzn/k\ f lrror:n1- hene
Ranzn/a)nrrrono

Indeno (I, 2, 3-cd) pyrene
Dihonz(a h\:nfhr4ggng\sr rrl qrlurr!

Ranzn lc- h - i ) nerrrlgy1g\Yt"t+tyvLf
1 -Mcthrzl n:nhfha I ene

Ponnrf arl i n tta / Va / nnl'r \!\vyv! tsY / r:Y \ Fts" /

Semivolatile Surrogate Recovery

190
190
190
970
L90
190
190
190
190
190
190
970
190
190
190
190
190
190
190
t- 90
t- 90
190
190

d5-Nitrobenzene
dT 1-n-Tornhonrrl
d5-Phenof
. ^ a_a,: l--^-^^henof
-rarw f!rv!vtllvt/r.

61.33
68.5%
61.8%
85.6%

12 .22
58.0%
59.8%
63.22

2-F l rrnrnhi nl.ranrrl
AA -1 ?-n i nl-r'l ^r^l-L, L uLe!!L-- -,JenZene
?-E l rrnrnnhann'l

d4 -2-Chforophenol

FORM I
g-b Ef ffr flE aff* f&. !-j5e #3 i F



ORGAf.ffCS AI{ALYSIS DATA SHEEI
SemivolatiJ-es by SW8270D GCIMS
Paqe L of 2

T.:l'r S:mnl e TD: RKO8B
LTMS ID: L0-21L69
Matrix: Soif
Data Refease Authorized:
HFnnrrcd. ttt/t//IU

Date Extracted: 09/03/1"0
Date Anal-yzed: 09/20/74 22:2I
f nstrument,/Analyst : NT6/PK
GPC Cleanup: Yes

CAS Num.ber Analyte

ir$ff:rb@
INCORPORATED

Sample rD: !W{19-04-082310
I'IATRIX SPIKE DUPLICATE

O/- Rannrf ltln. RT<nR-tr1 nrzd./Sni dor
Project: Phase 3

cos-GWSA 6020
Date Sampled: 08/23/L0

Date Received: 08/23/I0

Sarnple Amount: 8.30 g-dry-wt
Finaf Extract Volume: 0.5 mL

Dilution Factor: 3.00
Percent Moisture : 74.5eo

RL Resu1t

L08-95-2
rr7-44-4
95-57-8
54r-7 3-7
r0 6- 4 6-1
t_00-51-6
95-5 0- 1
95- 48-1
108-60-1
1-06- 4 4-5
62L-64-'7
61 -1 2-L
98-95-3
78-59-1
88-75-5
1-05-6'7 -9
65-85-0
11 1- 91- 1

L20-83-2
r20-82-r
9L-20-3
r06- 4'7 -8
87-68-3
59-s0-7
97-57 -6
71-47-4
88-06-2
95-95-4
91-58-7
88-1 4-4
131-11-3
208-96-8
99-09-2
83-32-9
51-28-5
L00-02-'7
r32-64-9
606-20-2
12L-14-2
84-66-2
7 005-1 2-3
86-1 3-1
100-01-6
JJ4-32- r

Phenof
tri c- /2-ahl nraal-hrzl \ Ef har

\. v]]rv! vv u]a-)' r /

2-ah1 nrnnhannlvyrlvrlvr

1, 3-Dichforobenzene
1, 4 -Dj-ch-Iorobenzene
Ranzrr'l Al nnhnl
1 - ?-ni nh 1 nrnl-ran TgpgLt - uLv!!L

?-Mat- l-rrzl nlrannl

2, 2' -Oxybls ( 1-Chloropropane )
4-Maf hrrl nhannl
N-Nitroso-Di-N- Propylamine
Hexachforoethane
Nitrobenzene
T cnnharnna
?-Ni l- rnnhann l

2, 4-Dimethylphenol
Benzoic Acid
l-ri e / 2-Ch I nrno]- hnvrz\ Mof hano

/ rfv errsrrv

2, 4-Dich1orophenof
Lt Lt a

\1--.L+L- I ^^^r\qPrlLrlafvrlg

4 -Chloroanifine
Hexachl-orobutadiene
4 -ah 1 nrn- ?-ma1- hrrl nhannlJ r!!v urlJ

2 -Methylnaphthalene
Hexachl- orocyclopent adi ene
2, 4 , 6-Tr1chlorophenol
) A q-n,.; ^l, 1 ^-^nhenofLratJ r!ferrrv!vI-

2 -Chloronaphthalene
2-Nitroaniline
ni-^+L.,1 --L+L-t -+uame!nyrpnr na J-ate
1^^-^^L+L-,1 ^^^nugrlayll Llly r sr rs
3-Nitroanil-ine
l^^-^--LrL^'.^d9gtlaPrr ullvllv
2, 4-DiniLrophenol
4-NIi J-ranhannl

Dibenzofuran
) G-n; ni frnfnl rr4ng
-t v u!LLL

t ,4-n; ^.i f-^+^l '.-4, = u!LL! -----'*Jne
n i ^rL..1--L+L-l -+-u_Le Lrry-Lur] Lrrdf d Le
4 -Chlorophenyl-phenylether
Ffuorene
4 -Nitroanil-ine
4, 6-Dinitro-2-Methy1phenol

180
180
180
180
180
900
180
180
180
180
900
180
180
180
900
t-80

1, 800
180
900
180
180
900
180
900
180
900
900
900
180
900
180
180
900
180

l_,800
900
180
900
900
t_80
180
180
900

1,800

FORM I



ORGA}IICS A}IA],YSIS DATA SHEET
SenivoJ-atiles by SW8270D ?C/MS
Page 2 of 2

Lab Sample ID: RK08B
LTMS ]D: I0-2IL69
Matri-x: Soil-
Date Anal-yzed: 09/20/I0 22227

CAS Nu.mber Analyte

fixsbfisrb@
INCORPORAIED

Sa-mple ID: WW19-04-082310
TIATRIX SPIKE DUPLICATE

At Pannr+- IrTn. pLnQ-E l nrrA /eni Aar

Project: Phase 3
cos-GWsA 6020

RL Result

86-30-6
101-55-3
II8-'7 4-I
87-86-5
85-01-8
86-1 4-8
720-12-7
8 4-7 4-2
206-44-0
129-00-0
85-68-7
9r-94-r
56-55-3
L17 -8L-1
2r8-01-9
117-84-0
205-99-2
20'7 -08-9
50-32-8
1 93-3 9- 5
5 3-7 0-3
r9L-24-2
90-12-0

I\T-Nfi fraqnr]i nl'ranrzl rm i na

4 -Bromophenyl -phenyl ether
Hexachl-orobenzene
Pcnt: ch I nranhenOf
Phenanthrene
Carbazole
Anthracene
Di -n-Rrrf rrl nhf ha late
Ffuoranthene
Prrronc
Rrrf rrl l'ranzrzl nhf halAlg
? ? I -ni chl nrnherlzidineJ' J

Renzo fe ):nthr:cene
bis (2-EthyJ-hexyJ- ) phthalate
f-h rrrc on o
Di -n-Ocfrzl nhfhal3lq
Ben zo / l-r ) f I rroranl_-hene
Benzo ( k) fluoranthene
Ran za r/ r \ nrzrana

\ g / rf ! vrrv

Tndann / -l ? ?-nd \--/ pyrene
niL^--t- t\--fL-Drl^Jetrz (d, rr/ driLrr.raCene
Rcnzn /c- h - i \ nprrzfene\Yt 'tf 

! t yv-f

I -Maf hrrl nenhth: l-gpg

Pannrl- arl i r tta / Va /nnl^r \FYl r:Y \yy"t

Senivolatile Surogate Recoveraz

180
180
180
900
180
180
180
180
180
180
180
900
180
180
180
180
180
180
180
180
180
180
180

d5-Nitrobenzene
d'l 1-n-Tarnlranrr'l
d5-Phenol-
2, 4, 6-Tribromophenol

61_.62
68.5%
65.5%
88.0%

2-Fluorobiphenyl 1I.82
d4-L,2-Dichforobenzene 58.1?
2-F'l rrnrnnhonnl 59.42
d|-2-Chlorophenof 65.0%

FORM I



irs5ff:*@
INCORPORATEDORGA}TICS A\TAI,YSIS DATA SHEET

Semivolatiles by SW8270D eClMS
Page 1, of 2

Lab Sample ID: LCS-090310
LIMS ID: 1,0-2LL69
Matrix: Soif
Data Rel-ease Authorized:
Rcnnrl-crl'1n/12/I0

Date Extracted: 09/03/L0
Date Anal-yzed: 09/20/10 20:I7
Instrument/Anafyst : NT6/PK
GPC Cleanup: Yes

Analyte

Sample ID: LCS-090310
I,AB CONTROL

Pannrf lrla. PI{nQ-tr1 arrd /Qni rlarLv J et

Proiect: Phase 3
COS-GWSA 602O

Date Sampled: 08/23/IO
Date Received: 0B/23/1,0

Sample Amount: 7.50 g
Final- Extract Vofume: 0.5 mL

Difution Factor: 1.00
Percent Moisture: NA

Lab Spike
Control Added Recovery

QC

Phenof
Ri c- /?-ahl araol_hrrl I trfhorvv e.rJ + /

) -al-l.1 n rnnh an n I

T ?-ni nhl nrahonTgpgLt r vLvtt!

T 1-ni nhl nrnhonTgngLt a eLvttL

Ranzrr'l Al nnhnl

1 . 2-ni nhl nrnhenTgpgL' L UL9!!L

2-Mol- l-rrrl nhonnl

2, 2' -Oxybls ( 1-Chloropropane )

/-Mcthrr'l nhonnl
N-Nitroso-Di -N-Propyl-amine
Hexach.l-oroethane
Nitrobenzene
T qanhnrana

?-Nil-rnnhanal

2, 4 -Dimethylphenol
Benzoic Acid
hi e / ?-f-h l nrno]_ havrz\ Mof hano

vv vrlvZ:J

t / -n.i ^h r ^e^^1a^6.0I4r = vrerrrv!vyrrvrr
1 a A-rFrial.'larnl.rLrLr= -^Jenzene
Nr-^L+L-l^-^!\dPrl LrlArYllg
4 -Chloroani l- ine
Hexachforobutadiene
4 -Ch I nro- ?-mof hrrl nhcnolv rrlv errf

2 -Methylnaphthalene
Hexachf orocycf opentadj-ene
) A 6-T-; ^l. r ^,^nhenof1t=,v r!rvrrfv!vu
) A q,_T-..i ^l. 1 ^f ^nhenof1t=rJ r!Jvrrrv!vu

?-Ch1 nrnnanhfh^l ene
2-Nitroanifine
Dimethylphthafate
Aaon:nl_rtl-rrrl ano

3-Nitroanil-ine
Anonrnhl-lrana

2, 4-DiniLrophenof
4 -NTi f rnnhonnl
Dibenzofuran

96r
94r

1010
943
911
939

1000
9r1
963

18 90
821
913

14 90
10 90

918
387

481 0
953

102 0
1000
1060
1810
r020

923
1070
2'720

880
113 0
I020
1050
1070
110 0
2880
1030
6550
15 90
10 90

761 0
161 0
167 0
161 0
161 0
3330
.LO/U
167 0
L61 0
3330
167 0
161 0
1.67 0
16"7 0
r6't 0
L67 0
5000
t_o/u
16-/ 0
1,6'7 0
167 0
4000
16'7 0
167 0
1,610
5000
1610
1610
161 0
161 0
1,61 0
1,61 0
421 0
1,61 0
5000
t_o/u
16'7 0

5J .5e"
56.3%
60.59
56.5%
58.5?
28.22
59 .9e"
54 .9e"
5'7 .7 e"

56.8%
49.5%
s8.3%
89.22
65.3%
58.6%
23.2%
91 .4e"
51.r2
6I.IZ
59.9%
63.5?
45.22
6I.IZ
55.3%
t)4. rz
54.42
52 ."7 Z

6'7 .7 Z

6I.LZ
62.92
64.r%
65.9?
67 .4st
6L .1%

131%
95.2%
65.3U

FORM III
EF+d#.e+ flf{#ffi'j}*F



firsbffs*@
INCORPORATEDORGAIiIICS AI\IALYSfS DATA SHEET

Senivolatiles by Sv[8270D GCIMS
Page 2 of 2

T,eh Samnle Tll: T,CS-090310
LIMS ID: 1-0-21-1-69
Matrix: Soif
Date Analyzed: 09/20/10 2021I

Analyte

SampJ-e ID: LCS-O90310
I,AB CONTROL

A1- Dannrf lrln. PI{nQ-E l nrri /Qni Aar
Yv !\v}/v!

Project: Phase 3
COS-GWSA 602O

Lab Spike
Control Added Recovery

2 6-n; ni f rnf n1rrq11g.' V ULLLL

2, 4-DiniLrotofuene
I'ri a+l-rrr'l nl-r#1-r r'l r# auf g Lrry rPrl Llrof a L g

4 -Chlorophenyl -phenyl et her
F-l-uorene
4 -Nitroanifine
4, 6-Dinitro-2 -Methylphenol
N-N j- t rosodiphenyl amine
4 -Bromophenyl -phenylether
Hexachl-orobenzene
Panf:nh1 nrnnhcn6]
Phenanthrene
Carbazole
Anthracene
Di -n-Br:tvl nhtha l.ate
Ffuoranthene
Pyrene
Butylbenzylphthalate
? - ? I -l-)i nhl nrnharlzidineJ' J

Ronzn la ):nthr:r-ene
\s/ grrerr!svv

bi s ( 2-Ethylhexyl ) phthalate
/-hrrrqano

lli -n-Onl_ rrl nhf haf ate
Ron zn /h\ f I rrnr:nthene\ v / ! r sv! qrr L

Ronzn I k\ fl rrnr:nfhene
\,:/ !rgv!qlrU

Panznf:\nrzrana\q/yl,!vrrv

Indeno (L, 2, 3-cd) pyrene
Dibenz (a, h) anthracene
Ronzn/a h i)narrzlgng\YtlrrJJyvLf
T -Mel-hrrl nanhtha l ene

Semivolatile Surrogate Recovery

969
108 0
110 0
1060
1130

923
4380

961
10 90
114 0
113 0
1260

788
1070
1160
135 0
L200
1080
2370
1220
10 60
1320

912
1330
1300

985
L230
L260
115 0
1050

761 0
161 0
L61 0
]-61 0
l_o/u
1_610
5000
L6'7 0
L61 0
167 0
L61 0
l_o / u
761 0
1_610
161 0
L61 0
L61 0
L67 0
421 0
L61 0
\61 0
161 0
1"67 0
167 0
161 0
161 0
161 0
161 0
L61 0
1610

58.0%
64.12
65 .92
63.5%
6'7 .'7 e"

55.38
87 .62
51.92
65.3?
68.3?
61 .'7 %

15 .4%
4'7 .22
64.r2
69 .52
80.82
1I .92
64.72
54.L%
'7 3 .Te"
63. s%
19 .02
58.22
'7 9 .6e"
1'7.82
59. 0?
13 .1eo
'75.42
68 .9%
62 .9e"

d5-Nitrobenzene
2 - Fluorobiphenyl
d 1 4 -n-Tornhanrzl
o.4- I, Z-DrgnIOr ODenZene
d5-Phenof
2-E'l rrnranhana l
.> 

^ e_n,: l.,^n^^henof
-t=tv f!fv!vrLrvyr.

d4-2-Chlorophenof

6r.22
64 .02
68.0%
60.8?
6t.62
59 .12
10 .72
64 .02

Rannr]-od i n VtS/ks (ppb)

FORM ITI
#$d' *4#, r *eliifr #€{+"#-



AXsSfiSrb@
INCORPORATEDORGAI{ICS ATiIAIYSIS DATA SHEET

PCB by GC/ECD Method SW8082
Page 1 of 1

Lab Sample ID: MB-091410
LIMS ID: 10-2LL69 tt-z
Matrix: Soil ,//'(,/.rf )
Data Ref ease Authorized:l/' "
Reported: 09/Ll /10

Date Extracted: 09/14/10
Date Analyzed: 09/75/1,0 17:33
Instrument/Analyst : ECDT /JGR
GPC Cleanup: No
Suffur Cleanup: Yes
Aci d t1l FAnlrn: YeS
Fl-orisll- Cl-eanup: No

Sanple ID: MB-O91410
METHOD BI,ANK

Af- Ponar1- NTn. RKnR-tr1 nrzd,/(n i dor
vv r\eI/v!

Proiect: Phase 3
COS-GWSA 6O2O

l-t:j- e Samnl ed: NA
Date Received: NA

Sample Amount:
Final- Extract Vo]ume:

Dil-ution Factor:
Sil-i-ca Gef :

Percent Moisture:

RLCAS Nunber AnaJ-yte

72.0 g
4.U mL
5.00
No

NA

ResuIt

12614-I7-2 Arocl-or
53469-2I-9 Aroclor
12612-29-6 Aroclor
11091 -69- 1 Arocl-or
1I096-82- 5 Arocl-or
fIIj4-28-2 Aroclor
11141-l-6-5 Arocl-or

1016
L242
1248
L254
1"260
t22L
r232

<33
<33
<33
<33
<33
<33
<33

33
33
33
33
33
33
33

ps/ks (PPb)

U

U

U

U

U

U

U

Dannrt-ari i n

PCB Surrogate Recovery

Decachl-orobiphenyl
Tetrachlorometaxvf ene

92 .0e"
78.59

FORM I

FEHffiffi: ffiffiffiH#



ORGAI\IICS AIIALYSIS DAIA SHEET
PCB by GC|ECD r'rethod SW8082
Page l- of 1

Lab Sample ID: RK08A
LIMS ID: L0-2IL68
Matrix: Soil
Data Release Authorized:
Renorf ed:. 09 /1'7 /I0

Date Extracted:. 09/14/L0
Date Analyzedz 09/Lsl10 18:20
Instrument,/Anaf vst : ECDT /JGR
GPC Cleanup: No
Sulfur Cleanup: Yes
Anid Clc:nrrn: YeS
Ff orisi] Cl-eanup: No

CAS Nunber Analyte

AXssHSrb@
INCORPORATED

Sample ID: WW19-O2-O823LO
SA}4PLE

Af Pannrt- lr]n. PI{nQ-tr 1 nrrd /Qn i rlar
Yv r\vt/v! lvlvt

Project: Phase 3
COS-GWSA 6020

Date Sampled: 08/23/I0
Date Received: 08 / 23 / 1,0

Sample Amount: 12.1- g-dry-wt
Final- Extract Vol-ume: 4 .0 mL

Dil-ution Factor: 5.00
Silica Gef: No

Percent Moisture z 41 .6%

RL Result

1261 4-II-2 Arocl-or 1016
53469-21-9 Aroc]or 1242
1,267 2-29- 6 Arocl or t248
11097-69-1 Aroclor L254
11095-82-5 Aroc]-or L26O
1,1.1.04-28- 2 Arocl, or t22I
11141-16-5 Aroclor !232

33
33
50
33
33
33
33

<33u
<33U
<50Y

87
59

<33U
<33u

Reported in pglkg (ppb)

PCB Surrogate Recovery

Decachlorobiphenyl
Tetrachf orometaxvf ene

120z
89.42

FORM I

*q*+w# " wq#M#*f



ORGANICS AI{AI.YSIS DATA SHEET
PCB by cclECD Method Sw8082
Page 1 of 1

Lab Sample ID: RK08B
LIMS ID: 70-21169
Matrix: Soil .A
Data Release Autho r ized. ;"7/V
Reported: 09/7'7 /L0

Date Extracted: 09/L4/I0
Date Analyzed: 09/15/I0 L8:44
InsErumenE/Anatvst: tluu t /o\rK
eDa a16.nrrn. NIn

Srr I f rrr Cl cenrrn. YeS
Acid Cleanup: Yes
FlorisiI Cfeanup: No

CAS Nunber Analyte

Arstffsrb@
INCORPORATED

Sample ID : WW19-04-082310
SAIvtPLE

f)/- Ponnr1- NIa. RT<nR-tr1 nrzd /Qn i dar
Project: Phase 3

COS-GWSA 602O
Date Sampled: 08/23/I0

Date Received: 08/23/L0

Sample Amountz 72.9 g-dry-wt
Final Extract Vol-ume: 4.0 mL

Dil-ution Factor: 5.00
Sil-ica Gel-: No

Percent Moisture:. 14,5%

RL Resu]-t

12614-1,1.-2 Aroclor 101-6
53469-2L-9 Aroclor 1242
12612-29-6 Arocl-or 1248
11097-59-1 Aroc]-or L254
11096-82-5 Aroc]-or L26O
rrru4-zd-z Arocror tzzt
11141--16-5 Aroclor L232

J.L
31
18
31
31
J1
31

<31 u
< 31 u
< 78 Y

190
200

<31 U
<31 U

Reported in pqlkg (ppb)

PCB Surrogate Recovery

Decachlorobiphenyl
Tetrachf orometaxvlene

1-012
82 .9e"

FORM I

ffiF{ffis* i ffiffi$S"ffi n



Aisbfisrb@
INCORPORATED

SW8O82/PCB SOIL/SEDIMENT SURROGATE RECO\ZERY SI]MMARY

Matrix: Soil QC Report No: RKO8-Floyd/Snider
Proiect: Phase 3

COS_GWSA 602O

Client ID
DCBP DCBP TOD( TC}O(
t REC LCL-UCL 8 REC LCL-UCL TOT OUT

ww1 9-02-0 823L0
MB-091410
LCS-091410
ww19-04-082310
I/{w19-04-082310 MS
ww19-04-082310 MSD

I20Z 42-1,21 89.42 50-114 0
92 .02 5r-rt2 '7I .52 46-L11 0
91.1? 5r-Lt2 '75.62 46-111 0
70'72 42-127 82.9% 50-114 0

98.2e" 42-121 11 .2e" 50-114 0
101? 42-L21 80.0% s0-114 0

Standard Sonication Control Limits
Prep Method: SW3550C

Loq Number Ranqe z L0-2IL6B to 10-21169

$.AMffiffi ; ff*,ffiitli$Bffi I
vada I tnr KKttx

FORM-II S[.I8082



ORGATiIICS AI.TAJ,YSIS DATA SHEET
PCB by 6C/F.CD Method Sw8082
Page 1 of 1

Lab Sample ID: RK08B
LIMS ID: 10-21-769
Matrix: Soi.l-
Data Release Authori-zed:
Renorfccl : O9 /11 /I0

MSD: 09/!5/ 10 19:31
Instrument/Analyst MS: ECDTlJGR

MSD: ECDTlJGR
r.lDa -la:nrrn. \Ia

Srrl frrr Cloenrrn' Yes
Aci d Cl FAnrrn ' YeS
FlorisiI Cle:nr:n: No

ANALYTTCAL IAF)
RESOURCES \7
INCORPORATED

Sa:np1e ID: WW19-04-082310
MSi/MSD

Al- Ronnrl- NIn. RKnR-tr1 arrd,/Qn i dar
Yv !\vYv! +v)'vl

Project: Phase 3
COS_GWSA 602O

Date Sampled: 08/23/I0
Date Received: 08/23/I0

MSD: 4.0 mL
Dil-ution Factor MS: 5. 00

MSD: 5.00
Sii-ica Gei-: No

Percent Moisturez 14.5%

Date Extracted MS/MSD:. 09/14/I0 Sample Amount MS: 12.9 g-dry-wt
MSD: 12.9 g-dry-wt

Date Analyzed MS:. 09/15/10 19:07 Final- Extract Volume MS: 4.0 mL

Spike MS Spike MSD

Analyte Sa.mple MS Added-MS Recovery MSD Added-MSD Recovery RPD

Aroclor l"0l-6 < 31.0 U 161 155 104% I15 155 113? 8.3%
Arocfor 1260 20I 3I2 155 71,.6% 309 155 69.72 1. 0%

Po<rr'l f < rah^r1- arl i n rta /Va /nnh\99lvtJvl|'rYlJlY\I1y"/
RPD calculated using sampl-e concentrations per SW846.

FORM III
f"AE--/ f-.s *1. ,, fflif*L" a3:4?
iE$a{#kd . l#l#q*g#,M



ORGAI{ICS AIiIAI,YSIS DATA SHEET
PCB by QC/F-CD Method Sw8082
Page 1 of 1

Lab Samp1e ID: RK08B
LTMS ID:10-211-6o zMatrix: Soil/q
Data Rel-ease Authorizedff
Reported: 09/L'7 /70

Date Extracted:. 09/1,4/10
Date Anal-yzed: 09/I5/10 19:07
Instrument/Analyst : ECDT/JGR
GPC Cleanup: No
Suf f ur CJ-eanup: Yes
aa1 .l t l AAnlrn. Yes
Ff orisil Cl-eanup: No

CAS Nunber

Ais:fi:*@
INCORPORATED

Sa.np1e ID : WW19-04-082310
T''ATRIX SPIKE

/11- Pannrf NIn. PKnQ-tr1nrrd /Qni dar
Yv r\vt/v! rvJ v/

Project: Phase 3
COS-GWSA 6020

Date Sampled: 08/23/L0
Date Received: 08/23/I0

Sample Amount: 12.9 g-dry-wt
Final- Extract Vol-ume: 4.0 mL

Dilution Factor: 5.00
SiIica Gel-: No

Percent Moi-sture : 14 .52

RL Resu1tAnalyte

72614-L1"-2
53469-2r-9
1261 2-29-6
11097- 59-1
r1,096-82-5
171,04-28-2
_L_1141-tO-5

Arocl-or 1016
Aroclor 1242
Arocl-or 1248
Aroclor 1254
Aroclor 1260
Aroelor I22I
Arocl-or 1232

Pah^rf a.l i n rra /Ln /nnh\!\vFv! tsY / rLY \ rr" /

PCB Surogate Recovery

31
31
31
31
31
31
31

a-;;
<31

240

< 31
<31

U

U

U

U

Decachlorobiphenyl
Tetrachloromet axyl ene

98 .2e"
71 .22

FORM I

ffi#{## : #$ffi4*F*4



ORGAIiIICS A}IAIYSIS DATA SHEET
PCB by GCIECD Method SW8082
Page 1 of 1

r :^ \tmn r6 | | r. kiludij

LIMS ID: L0-2IL69 4Matrix: Soif ../,/Data Release Authorized:' L'

Renortecl; 09/11 /I0

Date Extracted: 09/L4/70
Date Analyzedt 09/15/ 10 19:31
f nstrument,/Analyst : ECDT /JGR
1lPa alarnrrn. NTn

Srrl frrr Cl e.anrrn: Yes
^^.ii ^l^^n,,-. 

v^ACfCr Ufeanup: res
Florisil- Cleanup: No

CAS Nu.nber Analyte

ANALYTICAL(J]XA
RESOURGES \Z
INCORPORATED

Sampt-e ID: WW19-04-082310
I'IATRIX SPIKE DUP

f]f\ Pannrl- Nln. PT{nQ-tr1 arrA /Qni dar

Project: Phase 3
cos-GWSA 6020

Date Sampled: 08/23/IO
Date Received: 08/23/I0

Samp1e Amount
Flna] Extract Vo]ume

Dil-ution Factor
Silica Gel-

1t O n-rlrrr-ur1-

4.0 mL
5.00
No

Percent Moisture: 14.52

RL Result

12614-1.1-2 Aroclor 1016
53469-27-9 Aroclor 7242
1,2612-29-6 Aroclor 1-248
11097-69-1 Aroc]-or L254
11096-82-5 Aroc]or t.260
11104 -28-2 Aroclor I22I
11141-16-5 Aroc1or !232

31
31
31
31
31
31
31

<31 u
<31 u

230

< 31 u
<31 u

PannrJ. aA i n tta /Va /nnl-r\r\eyv! tsY / ^Y \ I/Ilv /

PCB Surrogate Recovery

Decachl-orobiphenyl
Te t ra ch I orome t axvl- ene

101%
80. 0?

FORM I

HqF4ffiffi ; ffiffitrFffi*:;



fir$ffirb@
INCORPORATEDORGAI.IICS AI{ATYSIS DATA SHEET

PCB by cClECD Method SW8082
Page l- of 1

Lab Sample ID: LCS-091410
LIMS ID: 10-21,169
Matrlx: Soil-
Data Release Authorized:
Rannrf crl . nq /1'1 /I0

Date Extracted:. 09/14/I0
r-rrfa rnrt,,-^-i. 

^o/'lq/1i 
1'1 .q6UALV nIl4IyLVV. VJI LJ/ Lw Lt.Jv

lnsE.rumentr/Anaf ysE: r,uu r / J|g}J'
t']Da al arnrrn. l\Tnv! v vf eslrsF.

Srr I f rrr Cl a:nrrn. YeS
Ar-ir-l Cleenun: YeS
F l nri si I Cl e:nrrn: NO

Analyte

Sample ID: LCS-O91410
I,AB CONTROL

f)f- Panar]. lrln. PKnR-tr1nrrd/Qni dar
Yvt\v},v!+v]vl

Prnicn1.' PhaSe 3!!vJvvu. !r,

COS-GWSA 6020
l-taf e Samnl ed: NA

Date Recei-ved: NA

Qrmnla Am^l1ht- . 12 o n-rlrrr-rrivqlrt/rs
Final- Extract Vo]ume: 4.0 mL

Dil-ution Factor: 5.00
Silica Gel-: No

Percent Moisture: NA

Lab Spike
Control Added Recovery

Arocl-or 1016
Aroclor 7260

156 161 93.4e"
185 167 71rZ

PCB Surrogate Recovery

Decachlorobiphenyl 9I.IZ
Tetrachl-orometaxyl-ene '7 5 .6e"

RocrrI|< ran^ri-od in tta/Vn Innh)tsyl,Ly \fy_r

FORM III

ffi$4ffiffi: #ffiffi##i



Ars:fi8ri@
INGORPORATED

INORGANICS ANA].YSTS DATA SHEET
TOTAI. METALS
Page 1 of 1

Lab Sample ID: RKO8MB
LIMS ID: LO-2LI6B
Matrix: SoiI Al\,'
Data Release Autho rizedrl"f/t
Reported : 09 / 06 / IO 'l l"

\.,/

Percent Total Sofids: NA

Sarnple ID: METHOD BLANK

QC Report No: RKO8-Floyd,/Snlder
Proi er-t : Phase 3

COS-GWSA 6020
fl:i.e S:mnlcd' NA

Date Received: NA

Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nunber AnalYte RL mglkg-dry

3050B
3050B
3050B
3050B
30508
CLP
3050B
3050B

0B/3r/70
08/37/rO
08/3L/r0
08/3L/70
08/3L/70
08/3r/r0
08/3L/r0
oB/3r/L0

6 010B
6 0108
6 0108
6 010B
6 010B
1 41IA
6 010B
6010B

09/02/r0
09/02/70
o9/02/r0
09/02/r0
09/02/r0
0e/03/r0
09/02/r0
09/02/r0

'7 440-38-2
1 440-43-9
1 440-41 -3
1 440-50-8
1 439-92-r
1 439-91 -6
1 440-22-4
'7 440-66-6

Arsenlc
Cadmium
Chromium

Mo rnr r rrz

Silver
ZLnc

5

0.2
0.5
0.2

2

0 .02
n?

1

5

0.2
0.5
0.2

2

0 .02
0.3

1

U

U

U

U

U

U

U

U

Il-An:lrrFa rrnrlofocl-cd :f cirren
<|,-RCnnrrrno |,trraI'

RL

FORM-I

Fffi'k4ffiffi r ffiffiffiffi?



ANALYncAb@

ftt""oo"Tolot=o

Sanple ID: WW19-O2-O8231O
SA},IPLE

INORGANICS AI{ALYSIS DATA SHEET
TOTAI METATS
Page 1 of 1

Lab Sample fD: RKO8A
LIMS ID: L0-2I168
Matrix: Soif
Data Refease Aurhorized:
Reported: 09/06/I0

Percent Totaf Solids: 53.3?

QC Report No: RKOS-Floyd/Snider
Pro;ect: Phase 3

COS-GWSA 602O
Date SampJ-ed: 08/23/L0

Date Received: 08/23/I0

RL
Prep
Meth

Prep
Date

Analysis Analysis
Method Date CAS Nurnber Analyte nglk9-dry

3050B
3050B
3050B
3050B
3050B
CLP

3050B
3050B

08/3r/r0
08/3r/r0
08/3r/r0
08/3r/70
08/37/r0
0B/31_/70
08/3r/r0
08/3r/r0

60 10B

60108
6 010B
6 010B
6 0108
141IA
60 10B
6010B

9

0.3
0.9
0.3

3

0.03
0.5

2

9

4.L
77 .9

330
203

o.42
0.8

L ,49O

09/02/r0
09/02/r0
09/02/70
09/02/r0
09/02/1-0
09/03/r0
o9/02/L0
09/02/r0

7 440-38-2
7 440-43-9
7 440- 47 -3
7 440-50-8
7 439-92-L
7 439-97 -6
7 440-22-4
7 440-66-6

Arsenic
Cadnium
Chromium
Copper
Lead
Mercury
Si]-ver
Zi-nc

Il-An: l rzf o rrndaf anl- ad :f oi rran

RL-Reportanq Lamat
RL

FORM-I

F*$4ffi# : ffiffiffi##B



ANALYT.CATT@

fif."8*'St"or=o

Sample ID: WW19-04-082310
SA}.IPLE

INORGANICS AI{A],YSIS DATA SHEET
TOTAI META],S
Page 1 of 1

Lab Sample ID: RK08B
LIMS ID:' 10-21169 

^Matrix : Soi I /llV ,
n-!- D^r ^-^^ ^,,+l-rarj .^a.t Il /{ud Ld nuf Ed>c nuurrwrrzeu.rl lzl
Rcnnrf or] . Oq/06/1O 1 l

Percent TotaL Sofids: 85.9%

A/- Pannrt- Nln. pKnR-tr1nrzd,/Sn i r]er
Yv r\elrv! Lv J vt

Project: Phase 3
COS-GWSA 6020

Date Sampled: 08/23/L0
Date Received: 08/23/L0

Prep
Meth

Prep
Date

Arralysis Analysis
Method Date CAS Number AnalYte RL nglkg-drv a

3050B
30508
3050B
3050B
30508
CLP

3050B
3050B

08/3r/ra
08/3r/ra
o8/31/r0
oB/31-/rO
08/3t/L0
0B/3r/r0
08/3r/r0
08/3r/\0

6010B
6010B
6010B
60108
6 010B
7 4'7IA
6010B
6010B

09/02/r0
09/02/10
09/02/70
09/02/r0
09/02/10
09/03/r0
09/02/L0
09/02/10

7 440-38-2
7 440-43-9
7 440-47 -3
7 440-50-8
7 439-92-L
7 439-97 -6
7 440-22-4
7 440-66-6

Arsenic
Cadmiun
Ctrronium
Copper
Lead
Mercury
Silver
Zinc

6

0.2
0.6
0.2

2

0 .02
0.3

1

t4
1.6

44 .9
57.2

L42
o .46
2.4
198

Il-An:'l rrto rrndol-acf cri :t cri rzenv nrrqfl

RT -qcn^rir n.r l,rmat
RL

FORM-I

$:**{ffiffi; ffiffiffiffiffi



AI3:fi8*@
INCORPORATED

INORGANICS ANATYSIS DATA SHEET
TOTAI METAI.S
Page 1 of 1

Lab Sample fD: RK08B
LIMS ID: I0-2LL69
Matri-x: Soil
Data Release Authorized:.
Reno-rer^i : Oq/O6/L0

Sample ID: WW19-04-082310
DUPLICATE

QC Report No: RK08-Floyd/Snider
Project: Phase 3

COS-GWSA 602O
Date Sampled: 08/23/I0

Date Received: 08/23/1'0
fv\,/
1/

}4ATRIX DUPLICATE QUAITTY CONTROL REPORT

Analysis Control
Analyte Method Samp1e Duplicate RPD Linit v

Arsenic 60108
Cadmium 6010B
Chromium 60108

15 6.9eo +/- 6

1.'7 6.12 +/- 202
46.8 4.L% +/- 202
58.9 2.92 +/- 2a%

r42 0.02 +/- 202
0.41 2.22 +/- 20',4

2.4 0.0? +/- 202
201 4.42 +/- 202

Lead

Silver
Zrnc

6 010B
6 010B

I4
-L-O

44 .9
51 .2

742
0.46
2.4
198

Mercury 1 41IA
60 10B
6 010B

Pannrforl in ma/ka-drtr

*-Control Lrmrt Not Met
T -a Dn rn.,: l i A r,imit : DetectiOn LimitrlI v uf ru,

FORM-VI

ffiE{ffiffi. ffi1t$ffi$"$#



INORGANICS ANAIYSIS DATA SHEET
TOTAI METALS
Page 1 of 1

Ana1ysis
Analyte Method Sautple

Ars5fi:tb@
INCORPORATED

Sample ID: WW19-04-082310
I"IATRIX SPrKE

QC Report No: RK08-Floyd/Snider
Proiect: Phase 3

COS-GWSA 6020
Date Sampled: 08/23/70

Date Received: 08/23/L0

}4ATRIX SPIKE QUAIITY CONTROL REPORT

Lab Sample ID: RK08B
LIMS ID: 10-21169
Matrix: Soil l\,n I
n-f ^ D^r ^--^ ^,,+hnri -^a. lV\| ,/udLd ncredss nuLllu!r4eu. ll Yy
Reported: 09/06/I0 i iTI\. ,r

Spike
Spike
Added

I
Recovery a

Arsenic 60108
Cadmium 60108
Chromlum 60108

Sifver
Zinc

60108
6 010B

6 010B
6 010B

I4
r.6

44 .9

r42
0.46
2.4
198

242
s8.9

702
II4
363

0. 6s
56.2

283

23L
57. 9

51 .9
57.9
23r

0 .222
51 .9
51 .9

98.12
99 .0%

98 .62
98.1%
95.'72
85.6%
92 .92
I41Z N

T ^-!

Mercury 1 41IA

Rannrl-ad in ma /Va-rfrtr

N-Controf Limit Not Met
LI-o. Ponnrzarrz NTnl- Annl ic:l'r'l o Q:mnl o Cnnnonf ret inn Tnn Hi chII o l\suvvsry l. L nlJ}Jffvqvre, Ivv rrrYrr
lrl A-Nnr Annl i n:J^r I a An: l rzf a NInf eni kor]u ZII,IJrr9q!rv 

'

Pcrccnf Rer:orzerw Limits : '7 5-t25e"

FORM-V

$+ffiffi# ; ffiffiffir$ g



Aisbfi8r!@
INCORPORATED

LIMS ID: 10-21768
Matrix: Soif /\ tI YYAn-f- D^t ^--^ n,,+L^-.; -^A.l v\lt/udLd nErcdse nuLllurf z9u, \ | v
aannrf arr. ia /aA /I0 t{ 

;t/

INORGANICS ANA],YSTS DATA SHEET
TOTAI METAIS
Page 1 of 1

Lab Sample ID: RKOSLCS

Analyte
Analysis
Method

Sample ID: LAB CONTROL

OC Ronarf IrIn. RKnR-tr1orrd/Qni dor
Proiect: Phase 3

COS-GWSA 602O
Dafe S:mnlcd' NA

Date Received: NA

B],ANK SPIKE QUAIITY CONTROL REPORT

Spike
Found

Spike
Added

I
Recovery

Arsenic
Cadmium
Chromium

Lead
Mararrrrz

S ilver
Ztnc

6 010B
6 0108
60 10B
6010B
6 010B
'7 4'7IA
6 010B
6010B

200
50.0
50.0
50.0

200
0.50
50.0

50

1,022
91 .62
98 .42
91 .42
98.5%

r0 Aeo

98.82
96.0%

203
48.8
AO )

48.7
!91

0 .52
49.4

48

Rannrror'l i n ma /Va-drtr

N-Controf limit not met
t\ta-\lAT annt 1-ant6 An:t\tro t\t^r

Control Limi-ts: 8O-120%
Qni lrarl

FORM-VII

ffi$4ffi# : ffi#*ffiH-+H



METHOD BLANK RE STTLTS -CON\ZENT IONAIS
RKo8-FIoyd,/Snider

Date

firstilsrb@
INCORPORATED

Matrix: Sorf
Data Release Authorized
Renorf eci : O9/O3/10

Analyte

Project: Phase 3
Event: COS-GWSA 6020

D:tc S:mnlcd' NA
Date Received: NA

Units B]-ank

Totaf Sol-ids

m^!-r n*-^-r ^ ^^rbonrvuor vr9or1l9 uo

08/21 /r0

08/3r/r0

Percent

Percent

< 0.01

< 0.020

U

U

Soil Method Bfank
m,Lf #b"Ft ai4(Hfift g-3 f+d q.4 \ c#u'-i lf#w*4 -5 +p



SA},IPLE RE SULTS -CONVENT IONAI,S
RKo8-FIoyd,/Snider Arsbfisrb@

INCORPORATED

Matrix: Soil-
Data Refease Authorized
Rennrfcd. nq /O? /10

Project: Phase 3
Event: COS-GWSA 6020

Date Sampled: 08/23/I0
Date Received: 08/23/L0

Analyte

Client ID: WW19-02-082310
ARI IDz LQ-2LL68 RK08A

Date Method Units RL Sample

Toral Solids 08/21/10 EPA 160.3 Percent 0.01 53.70
082710#1

r^* r l A-arnj ^ .1rbon 08 /3I/I0 Pfumb, 1981 Percent 0 .I24 14 .5l u Lqf vr9drr!u vo
083110#1

RL Analytical reporting limit
U Undetected at reported detection l-lmit

Soil Sample Report-RKO8

ffiE{"#S& ; ffi##ry #"'4



SAI'4PLE RESI'LTS-CONVENTIONAI,S 4NALYTICAL d\
RK08-Floyd/Snider RESOURCES\/

INCORPORATED

Matrix: Soil F.n / Project: Phase 3
Data Rel-ease Authori zed Vl! -, Event : COS-GWS A 6020
Reporred: 09/03/1-0 l( ," Date Sampled: 08/23/10

' Date Received: 08/23/10

C1ient ID: WW19-04-082310
ARI ID: 10-21169 RKO8E}

Analyte Date Method Units RL Sample

Totaf Sofids 08/27/1,0 EPA 160.3 Percent 0.01 85.90
082710#1

m^r^1 n---*r^ '-rbon 08/3I/I0 Pl-umb,1981 Percent 0.176 10.6fuLdf, vtvolrfu uo

083110#1

RL Analytical reporting limit
U Undetected at reported detection limj-t

SoiI Sample Report-RKO8

$+Hdfi,#d+ ' GSffiffit€"%



Matrix: Soil
n^!^ 6^,^^^^ n..rL^..r-^.I\L,r /uaca Kerease AurnoTrzeQ,\m ,/
Renorf edl. 09/Oi/I0 1 iY

Spike
Analyte/Method Oc rD Date units LcS Added Recovery

Total Organic Carbon ICVL 08/3I/70 Percent 0.094 0. 100 94.02
Pfumb,1981

Ais:ff:*@
INCORPORATED

I,AB CONTROL RESULTS-CONVENTIONALS
RKO8-FIoyd/Snider

Project: Phase 3
Event: COS-GWSA 6020

D:l-c S:mnled' NA
Date Received: NA

Soif Lab Controf Report-RKO8

s q.* 4.!#+; " qk*iq# - a +i



STANDARD REFERENCE RESULTS-COI{VENTIONAIS
RKO8-Floyd,/Snider Als5il:tb@

INCORPORATED

Matrix: Soif
Data Rel-ease Authorized
Renortecl: 09/Oi/IO

AnaIyte,/SRM ID

Project: Phase 3
Event: COS-GWSA 6020

D:1-e S:mnled; NA
Date Received: NA

True
Date Units SRM Value Recovery

Totaf Organic Carbon 08/31/10 Percent 3.31 3.35 98.8?
Nrsr #8704

Soil- Standard Reference Report-RKO8



Matrix: SoiI
Data Rel-ease Authorized
Rpnnrfcrl' Oq /O? /t0

Analyte

REPLICATE RE SI'LTS -CON\ENT IONAIS
RKO8-FIoyd/Snider

Date

Project: Phase 3
Event: COS-GWSA 6020

Date Sampled: 08/23/1-0
Date Received: 08/23/I0

Units Sarnple Replicate (s)

Arssfisrb@
INCORPORATED

RPD/RSD

ARI ID: RK08B C1ient ID:

Totaf Solids

Tnr:l Orn:nic fafbOn

ww19-04-082310

08/27 /I0 Percent

08/3r/r0 Percent

85.90

10.6

85.80
85.60

o tr,4

9.36

0 .2%

6.82

Qni l Pan] i n:f o kan^rr-kKttx

ffi$"f #xffi : ###5+ffi.



Ms/MsD RESULTs-coIwENTIoNALS 4NALyTICAL A
RKOS-Floyd/Snider RESOURCES\7

INCORPORATED

Matrix: Soll tn ,t . Project: Phase 3
n^L- D^r ^-^^ n,,f hor.i roa lVt -f ./ Event: COS-GWSA 6020u.rLd nefedJe fluLlruL!.cs,l./ l_/
Reported: 09/03/10 t{ Date Sampled: 08/23/IO

\. _., Date Received: 0B / 23 / IA

Spike
Analyte Date Units Samp1e Spike Added Reeovery

ARI ID: RK08B Client ID: WW19-04-082310

Total Organic Carbon 08/3L/I0 Percent 10.6 19.6 10.7 84'42

Soil- MS/MSD Report-RKO8

ffi#{#ffi;; ##ffi*"$#
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Compliance Screening – Tier 1 Data Validation  
May 2010 NE Corner Source Control – Gas Works 

Data Validation of SDG QX55 

I. INTRODUCTION 

A total of two filter-bag samples were collected on May 19, 2010 and submitted to ARI 
Laboratory, Inc. (ARI; Tukwila, Washington) for analyses and archival. The following samples 
were submitted to ARI for analyses and received the associated laboratory batch number: 

SDG Sample ID 
Submittal 

Date 

QX55 SL7-051910 5/19/2010 

QX55 SL8-051910 5/19/2010 

 

Samples were submitted for analysis of SVOCs, PCBs, selected Metals, Total Organic Carbon 
(TOC), and grain size.  The laboratory removed sediment material from each filter-bag for 
analysis, avoiding grass and leafy material; this resulted in a limited sample volume in SL8-
051910, restricting analysis for this sample to only SVOCs and Metals.  An empty filter was also 
submitted as a filter blank, as the filter material itself was analyzed. The filter blank was 
assigned a separate batch number by the laboratory (QX11) and the data validation will be 
summarized in a separate memorandum.  A compliance screening or Tier 1 data quality review 
was performed on all SVOC, PCB, metal, and TOC analytical results, by Chell Black.  No 
validation was performed on the grain size results.   

The data quality review showed that the results are appropriate for use as reported by the 
laboratory without additional qualifiers.  Details of the data quality review are presented in the 
following sections.  A filled bullet (●) indicates that the data requirements were met, and an 
empty bullet (○) indicates that the data required further evaluation. 

II. SVOC ANALYSES 

QX55 

Analyses were performed by SW8270D.  Samples were extracted on 5/25/2010 and analyzed 
for SVOCs on 5/27/2010. The following requirements were reviewed: 

 Sample and quality control analysis frequencies 

 Extraction and analysis holding times 

 Blank contamination 

 Surrogate recoveries 
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o Laboratory control sample (LCS) and LCS duplicate (LCSD) recoveries 

 LCS/LCSD relative percent differences (RPDs) 

All analyses were completed within the required holding times. No contamination was detected 
in the method blank.  The sample, LCS and LCSD surrogate recoveries were within control 
limits.  The LCS/LCSD RPDs were within control limits.   

The percent recoveries for 4-methylphenol were outside control limits (45 to 100%); low for the 
LCS (30.6%) and LCSD (31.5%) samples.  The RPD is within control limits, and all sample 
results were non-detect for this parameter.  It is with professional judgment that no qualifiers be 
added to the results based on the LCS recovery alone. 

The percent recovery for 3-nitroaniline was outside control limits (22 to 117%); high for the 
LCSD (118%) sample.  The percent recovery for the LCS sample was within limits, the RPD 
was within control limits, and all sample results were undetected for this parameter.  It is with 
professional judgment that no qualifiers be added to the results based on the LCS recovery 
alone. 

The data are determined to be of acceptable quality for use; no data quality qualifiers were 
added. 

III. PCB ANALYSES 

QX55 

Analyses were performed by SW8082.  SL7-051910 was extracted on 6/1/2010 and analyzed 
for PCBs on 6/3/2010. The following requirements were reviewed: 

 Sample and quality control analysis frequencies 

 Extraction and analysis holding times 

 Blank contamination 

 Surrogate recoveries 

 Laboratory control sample (LCS) and LCS duplicate (LCSD) recoveries 

 LCS/LCSD relative percent differences (RPDs) 

The analysis was completed within the required holding times. No contamination was detected 
in the method blank.  The sample surrogate, LCS and LCSD recoveries were within control 
limits.  The LCS/LCSD RPD was within control limits.   

The data are determined to be of acceptable quality for use; no data quality qualifiers were 
added. 
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IV. METALS ANALYSES 

QX55 

Analyses were performed for selected metals by USEPA 6010B, and for mercury by USEPA 
7471A.  Samples were extracted on 5/25/2010 and analyzed for metals on 5/28/2010. The 
following requirements were reviewed: 

 Sample and quality control analysis frequencies 

 Extraction and analysis holding times 

 Blank contamination 

 Laboratory control sample (LCS) recoveries 

 Sample and Laboratory Duplicate Sample relative percent differences (RPDs) 

All analyses were completed within the required holding times. No contamination was detected 
in the method blanks.  The LCS recoveries were within control limits.   

No laboratory duplicate sample were analyzed by the laboratory, possibly due to the low sample 
count, and as noted earlier, the limited volume of sample SL8-051910.  Per Functional 
Guidelines professional judgment should be used when laboratory duplicates are not present.  
Due to adequate surrogate and LCS analyses, it is with professional judgment that no qualifiers 
be added to the metals data.   

The data are determined to be of acceptable quality for use; no data quality qualifiers were 
added. 

V. CONVENTIONALS ANALYSES 

QX55 

Analyses were performed for Total Organic Carbon by Plumb, 1981.  SL7-051910 was analyzed 
on 5/24/2010. The following requirements were reviewed: 

 Sample and quality control analysis frequencies 

 Extraction and analysis holding times 

 Blank contamination 

 Matrix Spike (MS) recoveries 

 Laboratory control sample (LCS) recoveries 

 Standard Reference Material recoveries 

 Sample and Laboratory Replicate Sample relative percent differences (RPDs) 
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The analysis was completed within the required holding times. No contamination was detected 
in the method blanks.  The MS, LCS, and Standard Reference Material recoveries were within 
control limits.  The Sample and Laboratory Replicate Sample RPD was within control limits. 

The data are determined to be of acceptable quality for use; no data quality qualifiers were 
added. 

VI. QUALIFIER SUMMARY 

No Data Qualifiers were added. 

VII. REFERENCES 

“U.S. Environmental Protection Agency (USEPA), 1999. USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review, OSWER 9240.1-05A-P. 
EPA540/R-99/008. October. 

U.S. Environmental Protection Agency (USEPA). 2004.  USEPA National Contract Laboratory 
Program National Functional Guidelines for Inorganic Data Review, OSWER 9240.1-45, 
EPA 540-R-04-004. Office of Superfund Remediation and Technology Innovation 
(OSRTI), Washington, D.C. October. 
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Compliance Screening – Tier 1 Data Validation  
May 2010 NE Corner Source Control – Gas Works 

Data Validation of SDG QX11 

I. INTRODUCTION 

A total of two filter-bag samples were collected on May 19, 2010 and submitted to ARI 
Laboratory, Inc. (ARI; Tukwila, Washington) along with a filter blank sample, for analyses and 
archival. The filter-bag blank was analyzed under a separate sample delivery group than the 
filter-bag samples, which was SDG QX55, and the data validation of QX55 has been 
summarized in a separate memorandum.  The filter blank sample was submitted to ARI for 
analyses and received the associated laboratory batch number: 

SDG Sample ID 
Submittal 

Date 

QX11 Filter Blank 5/19/2010 

 

The filter blank was submitted for SVOC, PCB, metal, and TOC analysis.  The laboratory 
performed a Synthetic Precipitation Leaching Procedure (SPLP) on 200 grams of filter material, 
which had been cut into squares approximately 10cm by 10cm in size.  The resulting extract of 
the filter material was used for the analysis.  A compliance screening or Tier 1 data quality 
review was performed on all SVOC, PCB, metal, and TOC analytical results, by Chell Black.  No 
validation was performed on the grain size results.   

The data quality review showed that the SVOC, Metals, and TOC results are appropriate for use 
as qualified in this memorandum.  The PCB results were determined to be of unacceptable 
quality for use.  Details of the data quality review are presented in the following sections.  A 
filled bullet (●) indicates that the data requirements were met, and an empty bullet (○) indicates 
that the data required further evaluation. 

II. SVOC ANALYSES 

QX55 

Analyses were performed by SW8270D.  The sample was extracted on 5/25/2010 and analyzed 
for SVOCs on 5/26/2010. The following requirements were reviewed: 

 Sample and quality control analysis frequencies 

 Extraction and analysis holding times 

 Blank contamination 

 Surrogate recoveries 



  
Gas Works Park

Storm Drain Source Control Evaluation
 

F:\projects\COS-GWSA\T6020 Storm Drain 
investigations\Phase 3 - Harbor Patrol WW20\Data 
report\Appendices\C\10-05 May 2010 NE Corner - Filter 
Blank FS Level 1 DV Memo_Final 122310.docx 
December 2010 FINAL 

 Page 2 of 4
 

 

 Laboratory control sample (LCS) recoveries 

 LCS/LCSD relative percent differences (RPDs) 

All analyses were completed within the required holding times. No contamination was detected 
in the method blank.  The sample and LCS surrogate recoveries were within USEPA 
Guidelines.  No RPD information was available, as no Laboratory Control Sample Duplicate was 
analyzed.  Per USEPA Guidelines, data should not qualified base on RPD information alone; 
therefore, it is with professional judgment that no data be qualified based on this lack of RPD 
information. 

The laboratory advised that during the initial sample run the internal standards of Phenanthrene-
d10 and Perylene-d12 were outside laboratory control limits high.  The sample was re-analyzed 
at a dilution and all internal standards were within control limits.  It is with professional judgment 
that the dilution results for the Filter Blank sample are considered the valid chemistry results, 
and the original results are flagged as “DNR” (do not report).   

The data are determined to be of acceptable quality for use; no additional data quality qualifiers 
besides those previously mentioned were added. 

III. PCB ANALYSES 

QX55 

Analyses were performed by SW8082.  The sample was extracted on 5/26/2010 and analyzed 
for PCBs on 5/27/2010. The following requirements were reviewed: 

 Sample and quality control analysis frequencies 

 Extraction and analysis holding times 

 Blank contamination 

o Surrogate recoveries 

 Laboratory control sample (LCS) recoveries 

 LCS/LCSD relative percent differences (RPDs) 

The analysis was completed within the required holding times. No contamination was detected 
in the method blank.  The LCS surrogate recoveries were within control limits.   

The sample recovery of decachlorobiphenyl (8.2%) was outside laboratory control limits (29 to 
118%); low by 20.8%.  The laboratory did re-extract and re-analyze the sample with comparable 
recovery results.  Per USEPA guidelines surrogate recoveries below 10% for non-detected 
compound results should be qualified as unusable for the target analytes of the surrogate.  
Therefore because the sample results were non-detects and Aroclors are among the target 
analytes of decachlorobiphenyl, all Aroclor results have been qualified as “R” and rejected.   

The data are determined to be of unacceptable quality for use. 
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IV. METALS ANALYSES 

QX55 

Analyses were performed for selected metals by EPA 6010B, and for mercury by USEPA 
7471A.  The sample was extracted on 5/25/2010 and analyzed for selected metals on 5/26/2010 
and mercury on 5/25/2010. The following requirements were reviewed: 

 Sample and quality control analysis frequencies 

 Extraction and analysis holding times 

 Blank contamination 

 Laboratory control sample (LCS) recoveries 

 Sample and Laboratory Duplicate Sample relative percent differences (RPDs) 

All analyses were completed within the required holding times. No contamination was detected 
in the method blanks.  The LCS recoveries and RPD results were within USEPA guidelines.  

The data are determined to be of acceptable quality for use; no data quality qualifiers were 
added. 

V. CONVENTIONALS ANALYSES 

QX55 

Analyses were performed for Total Organic Carbon by USEPA 415.1.  The sample was 
analyzed on 5/26/2010. The following requirements were reviewed: 

 Sample and quality control analysis frequencies 

 Extraction and analysis holding times 

 Blank contamination 

 Matrix Spike (MS) recoveries 

 Laboratory control sample (LCS) recoveries 

 Standard Reference Material recoveries 

 Sample and Laboratory Replicate Sample relative percent differences (RPDs) 

The analysis was completed within the required holding times. No contamination was detected 
in the method blanks.  The LCS, and Standard Reference Material recoveries were within 
control limits. The MS recovery (71%) fell outside laboratory control limits (75 to 125%); low by 
4%.  Per USEPA Guidelines, no data should be qualified on MS data alone; therefore, it is with 
professional judgment that no data be qualified based on this MS recovery information alone. 
The Sample and Laboratory Replicate Sample RPD was within control limits. 
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The data are determined to be of acceptable quality for use; no data quality qualifiers were 
added. 

VI. QUALIFIER SUMMARY 

Sample ID Analyte Qualifier Reason 

Filter Blank All SVOCs DNR Are not being reported in favor of better data 
from the dilution analysis 

Filter Blank All Aroclors R Are being rejected due to low surrogate 
recovery of decachlorobiphenyl 

 

VII. REFERENCES 

U.S. Environmental Protection Agency (USEPA), 1999. USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review, OSWER 9240.1-05A-P. 
EPA540/R-99/008. October. 

U.S. Environmental Protection Agency (USEPA). 2004.  USEPA National Contract Laboratory 
Program National Functional Guidelines for Inorganic Data Review, OSWER 9240.1-45, 
EPA 540-R-04-004. Office of Superfund Remediation and Technology Innovation 
(OSRTI), Washington, D.C. October. 
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1.0 Project Narrative 

1.1 OVERVIEW OF DATA VALIDATION 

This report summarizes the results of the Compliance Screening (Level I) performed on the soil 
and catch basin sediment sample data for the Phase 3 Storm Drain Source Control Evaluation 
Sampling Event. A complete list of samples is provided below. 

Project Sample Index 

Sample ID Lab 
ID 

SVOCs 
8270D 

PAHs 
8270D-SIM 

PCBs 
8082 

Metals 
6010B 

Mercury 
7471A 

TOC 
Plumb, 1981 

HP-CB-01 ARI RB73 RF64 RB73 RB73 RB73 RB73 

HP-CB-02 ARI RB73 RF64 RB73 RB73 RB73 RB73 

HB-CB-03 ARI RB73 RF64 RB73 RB73 RB73 RB73 

HP-OWS-Inlet ARI RB73 RF64 RB73 RB73/RK54 RB73/RK54 RB73 

HP-OWS-Outlet ARI RB73 RF64 RB73 RB73/RK54 RB73/RK54 RB73 

PA-CB-01 ARI RB73 RF64 RB73 RB73 RB73 RB73 

PA-CB-02 ARI RB73 RF64 RB73 RB73 RB73 RB73 

PA-CB-03 ARI RB73 RF64 RB73 RB73 RB73 RB73 

PA-CB-04 ARI RB73 RF64 RB73 RB73 RB73 RB73 

PA-CB-05 ARI RB73 RF64 RB73 RB73 RB73 RB73 

PA-CB-06 ARI RB73 RF64 RB73 RB73 RB73 RB73 

PA-CB-07 ARI RB73 RF64 RB73 RB73 RB73 RB73 

PA-CB-DUP ARI RB73 RF64 RB73 RB73 RB73 RB73 

SL6.1 ARI RB73  RB73 RB73 RB73 RB73 

SL6.2 ARI RB73  RB73 RB73 RB73 RB73 

SL6-BASE ARI RB73  RB73 RB73 RB73 RB73 

Rinsate Blank ARI RB73  RB73 RB73 RB73 RB73 

WW19-01 ARI RC58  RC58 RC58 RC58 RC58 

WW19-03 ARI RC58  RC58 RC58 RC58 RC58 

WW19-05 ARI RC58  RC58 RC58 RC58 RC58 

WW19-06 ARI RC58  RC58 RC58 RC58 RC58 

WW19-DUP ARI RC58  RC58 RC58 RC58 RC58 

Rinsate Blank 2 ARI RC58  RC58 RC58 RC58 RC58 

WW19-02-082310 ARI RK08  RK08 RK08 RK08 RK08 

WW19-04-082310 ARI RK08  RK08 RK08 RK08 RK08 

WW19-04-082310-DUP ARI RK08      

 
The chemical analyses were performed by Analytical Resources, Inc. (ARI) Laboratory (Tukwila, 
Washington). During the first field effort for the sampling event, 16 catch basin sediment 
samples and one rinsate blank were collected on June 23, 2010 and submitted to ARI for 
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chemical analyses, receiving a Sample Delivery Group (SDG) of RB73.  Upon receipt of the 
preliminary data for the first field effort, it was requested that 13 of the samples be removed 
from archived storage and reanalyzed for PAHs using the 8270D-SIM method, this was done 
under a new SDG of RF64.  It was then later requested that two samples be removed again 
from archived storage and reanalyzed for total metals and mercury, this was done under a new 
SDG of RK54. During the second field effort five soil samples and one rinsate blank were 
collected on June 30, 2010 and submitted to ARI for chemical analysis, receiving the SDG 
RC58.  During the third and final field effort three soil samples were collected on August 23, 
2010 and submitted to ARI for chemical analysis, receiving the SDG of RK08. The analytical 
methods included the following: 

 SVOCs—USEPA Method 8270D 

 PAHs—USEPA Method 8370D-SIM 

 PCBs—USEPA Method 8082 

 Selected Metals—USEPA Method 6010B 

 Mercury—USEPA Method 7471A 

 Total Organic Carbon (TOC)—Plumb, 1981 

The data were reviewed using guidance and quality control criteria documented in the analytical 
methods; National Functional Guidelines for Inorganic data Review (USEPA 1994 and 2004), 
and National Functional Guidelines for Organic data Review (USEPA 1999 and 2008). 

Floyd|Snider’s goal in assigning data assessment qualifiers is to assist in proper data 
interpretation. If values are estimated (J or UJ), data may be used for site evaluation and risk 
assessment purposes, but reasons for data qualification should be taken into consideration 
when interpreting sample concentrations. If values are assigned an R, the data are to be 
rejected and should not be used for any site evaluation purposes. If values have no data 
qualifier assigned, then the data meet the data quality objectives as stated in the documents 
and methods referenced above. 

Data qualifier definitions, reasons, and validation criteria are included as Attachment A. The 
Qualified Data Summary Table is included in Appendix B. Data validation worksheets (Excel 
worksheets) will be kept on file at Floyd|Snider. 
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2.0 Data Validation Report 
SVOCs by USEPA 8270D 

This report documents the review of analytical data from the analyses of groundwater samples 
and the associated laboratory quality control (QC) samples. Samples were analyzed by ARI. 
Compliance Screening (Level I) was performed on all analytical results by Chell Black as the 
primary data reviewer, and secondary review was performed by Jessi Massingale. 

2.1 DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables. The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative.  

2.2 TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below.  

QC Requirements 

1 Cooler temperature and preservation 1 Matrix spike (MS) and MS Duplicate (MSD)

 Extraction and analysis holding times Field duplicates 
2 Blank contamination Reporting limits and reported results 

 Surrogate recoveries Target analyte list 

 Laboratory control sample (LCS) and LCS 
duplicate (LCSD) 

1 Other 

Notes: 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued, as discussed 

below. 
 
Appendix A presents data validation criteria tables for organic compound analysis. QC 
requirements that were met without exception are not discussed below. QC requirements that 
required further evaluation and had exceptions to the validation criteria are discussed below. 

2.2.1 Cooler Temperature and Preservation 

For SDG RK08 the laboratory noted that the samples arrived out of temperature compliance at 
13.5°C.  However, the cooler arrived within one hour of sampling, and samples were put directly 
into the freezer for preservation.  Therefore with professional judgment, no data will be qualified 
based on this information, as there was insufficient time between sampling and delivery for the 
cooler temperature to drop within compliance range. 
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2.2.2 Blank Contamination 

For SDG RC58 bis(2-Ethylhexyl)phthalate was detected at 1,100 µg/kg in the Method Blank.  
Per USEPA guidelines, bis(2-Ethylhexyl)phthalate is considered a common phthalate 
contaminant and any detected result less than 10 times the blank concentration (11,000 µg/kg) 
are qualified “U” by elevating the sample quantitation limit to the sample concentration.  Any 
detected results equal to or above 10 times the blank concentration were not qualified per 
guidelines.  See Appendix B for a list of qualified results. 

2.2.3 Matrix Spike and Matrix Spike Duplicate 

For SDG RC58 the MS/MSD RPDs for two compounds were outside the QAPP precision 
requirement of ±50% (2,4-dinitrophenol at 59.1%, and 2,6-dinitro-2-methylphenol at 51.7%).  
Per USEPA guidelines data should not be qualified based on MS/MSD data alone, therefore 
since all other QA objectives for these compounds were met, it is with professional judgment 
that the data not be qualified on the MS/MSD RPD information alone.  

2.2.4 Other  

For SDG RC58 diethylphthalate was detected in the rinsate blank sample at 4.0 µg/L.  
Diethylphthalate is considered a common phthalate contaminant, and was not detected in any 
soil sample results associated with the rinsate blank. Therefore with professional judgment no 
qualifiers have been added to the data based on this information. 

2.3 OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the laboratory control sample percent recovery 
values.  All data are acceptable for use as qualified, see Appendix B for details. 
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3.0 Data Validation Report 
PAHs by USEPA 8270D-SIM 

This report documents the review of analytical data from the analyses of groundwater samples 
and the associated laboratory QC samples. Samples were analyzed by ARI. Compliance 
Screening (Level I) was performed on all analytical results by Chell Black as the primary data 
reviewer, and secondary review was performed by Jessi Massingale. 

3.1 DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables. The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative.  

3.2 TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below.  

QC Requirements 

 Cooler temperature and preservation Matrix spike (MS) and MS Duplicate (MSD)
1 Extraction and analysis holding times Field duplicates 

 Blank contamination Reporting limits and reported results 

 Surrogate recoveries Target analyte list 

 Laboratory control sample (LCS) and LCS 
duplicate (LCSD) 

 

Note: 
1 Quality control outliers that impact the reported data were noted. Data qualifiers were issued, as discussed 

below. 
 
Appendix A presents data validation criteria tables for organic compound analysis. QC 
requirements that were met without exception are not discussed below. QC requirements that 
required further evaluation and had exceptions to the validation criteria are discussed below. 

3.2.1 Extraction and Analysis Holding Times 

For SDG RF64 all samples were extracted and analyzed outside of the SW8270D-SIM SVOC 
method holding time of 14 days.  Therefore, all SVOC results for samples in this batch received 
a “J” qualifier indicating estimated values.  See Appendix B for a list of qualified results. 

3.3 OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the matrix spike and laboratory control sample 
percent recovery values.  All data are acceptable for use as qualified, please see Appendix B for 
details.  
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4.0 Data Validation Report 
PCBs by USEPA 8082 

This report documents the review of analytical data from the analyses of groundwater samples 
and the associated laboratory QC samples. Samples were analyzed by ARI. Compliance 
Screening (Level I) was performed on all analytical results by Chell Black as the primary data 
reviewer, and secondary review was performed by Jessi Massingale. 

4.1 DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables. The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative.  

4.2 TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below.  

QC Requirements 

1 Cooler temperature and preservation Matrix spike (MS) and MS Duplicate (MSD)

 Extraction and analysis holding times Field duplicates 

 Blank contamination Reporting limits and reported results 

 Surrogate recoveries Target analyte list 

 Laboratory control sample (LCS) and LCS 
duplicate (LCSD) 

 

Note: 
1 Quality control results are discussed below, but no data were qualified. 

 
Appendix A presents data validation criteria tables for organic compound analysis. QC 
requirements that were met without exception are not discussed below. QC requirements that 
required further evaluation and had exceptions to the validation criteria are discussed below. 

4.2.1 Cooler Temperature and Preservation 

For SDG RK08 the lab noted that the samples arrived out of temperature compliance at 13.5°C.  
However, the cooler arrived within 1 hour of sampling, and samples were put directly into the 
freezer for preservation.  Therefore with professional judgment, no data will be qualified based 
on this information, as there was insufficient time between sampling and delivery for the cooler 
temperature to drop within compliance range. 

4.3 OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the matrix spike and laboratory control sample 
percent recovery values.  All data, as reported by the lab, are acceptable for use. 
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5.0 Data Validation Report 
Selected Metals by USEPA 6010B 

This report documents the review of analytical data from the analyses of groundwater samples 
and the associated laboratory QC samples. Samples were analyzed by ARI. Compliance 
Screening (Level I) was performed on all analytical results by Chell Black as the primary data 
reviewer, and secondary review was performed by Jessi Massingale. 

5.1 DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables. The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative.  

5.2 TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below.  

QC Requirements 

1 Cooler temperature and preservation 1,2 Lab sample duplicates 

 Extraction and analysis holding times Field duplicates 

 Blank contamination Reporting limits and reported results 

 Laboratory control sample (LCS) Target analyte list 
1,2 Matrix spike (MS)  
Notes: 

1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued, as discussed 

below. 
 
Appendix A presents data validation criteria tables for inorganic compound analysis. QC 
requirements that were met without exception are not discussed below. QC requirements that 
required further evaluation and had exceptions to the validation criteria are discussed below. 

5.2.1 Cooler Temperature and Preservation 

For SDG RK08 the lab noted that the samples arrived out of temperature compliance at 13.5°C.  
However, the cooler arrived within 1 hour of sampling, and samples were put directly into the 
freezer for preservation.  Therefore with professional judgment, no data will be qualified based 
on this information, as there was insufficient time between sampling and delivery for the cooler 
temperature to drop within compliance range. 

5.2.2 Matrix Spike 

For SDG RK54 no Matrix Spikes were performed.  Per USEPA Guidelines if the appropriate 
number of Matrix Spike samples were not analyzed, professional judgment is to be used to 
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determine if the associated sample data should be qualified.  It is with professional judgment 
that the LCS sample be considered sufficient for assessment of accuracy for this SDG and no 
data will be qualified based on the lack of Matrix Spike data. 

For SDG RB73 sample PA-CB-01 was used for the Matrix Spike.  The recovery for zinc (71.4%) 
was outside laboratory and QAPP control limits (75 to 125%) low by 3.6%.  The laboratory ran 
digests twice to confirm, and attributed the outliers to sample heterogeneity.  All sample results 
for zinc were detects.  Per USEPA Guidelines the detected results are to be qualified as 
estimated; however, professional judgment is used to determine sample similarity.  Therefore, 
due to the noted heterogeneity of the samples, only the detected zinc result for sample PA-CB-
01 will be “J” qualified based on this information.   

For SDG RK08 sample WW19-04-082310 was used for the Matrix Spike.  The recovery for zinc 
(147%) was outside laboratory and QAPP control limits (75 to125%); high by 22%.  Per USEPA 
Guidelines the detected results are to be qualified as estimated; however, professional 
judgment is used to determine sample similarity.  Therefore, due to a notation by the laboratory 
that the nature of the sample matrix was potentially responsible for the high recovery, it is with 
professional judgment that only the detected zinc result for sample WW19-04-082310 will be “J” 
qualified based on this information.  

5.2.3 Laboratory Sample Duplicates 

For RK54 no laboratory sample duplicate was analyzed.  Per USEPA Guidelines, if the 
appropriate number of duplicate samples were not analyzed, professional judgment is to be 
used to determine if the associated sample data should be qualified.  It is with professional 
judgment that no data be qualified based on the lack of RPD data available for this method in 
this SDG due to the small sample size resulting in a request for re-analysis of two archived 
samples, and appropriate lab duplicates being run during the initial analysis.  

For RB73 the RPD for the PA-CB-01/PA-CB-01 Lab Duplicate analysis of lead (28.6%) was 
outside the laboratory control limit (20%) and QAPP defined precision of 25%.  The laboratory 
attributed the outliers to sample heterogeneity.  All sample results for lead were detects.  Per 
USEPA guidelines the detected results are to be qualified as estimated; however, professional 
judgment is to be used to determine sample similarity.  Therefore, due to the noted 
heterogeneity of the sample only the detected lead result for PA-CB-01 will be “J” qualified 
based on this information.  

5.3 OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the laboratory control sample percent recovery 
values.  All data are acceptable for use as qualified; please see Appendix B for details. 
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6.0 Data Validation Report 
Mercury by USEPA 7471A 

This report documents the review of analytical data from the analyses of groundwater samples 
and the associated laboratory QC samples. Samples were analyzed by ARI. Compliance 
Screening (Level I) was performed on all analytical results by Chell Black as the primary data 
reviewer, and secondary review was performed by Jessi Massingale. 

6.1 DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables. The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative.  

6.2 TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below.  

QC Requirements 

1 Cooler temperature and preservation 2 Lab sample duplicates 
2 Extraction and analysis holding times Field duplicates 

 Blank contamination Reporting limits and reported results 

 Laboratory control sample (LCS) Target analyte list 
2 Matrix spike (MS)  

Notes: 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued, as discussed 

below. 
 
Appendix A presents data validation criteria tables for inorganic compound analysis. QC 
requirements that were met without exception are not discussed below. QC requirements that 
required further evaluation and had exceptions to the validation criteria are discussed below. 

6.2.1 Cooler Temperature and Preservation 

For SDG RK08 the laboratory noted that the samples arrived out of temperature compliance at 
13.5°C.  However, the cooler arrived within 1 hour of sampling, and samples were put directly 
into the freezer for preservation.  Therefore with professional judgment, no data will be qualified 
based on this information, as there was insufficient time between sampling and delivery for the 
cooler temperature to drop within compliance range. 

6.2.2 Extraction and Analysis Holding Times 

For SDG RK54 all samples were outside the 28 day holding time for extraction and analysis of 
Mercury.  The re-analysis request was made 64 days after the sample date.  All results were 
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detects for mercury, and will be “J” qualified as estimates.  See Appendix B for a complete list of 
samples.  

6.2.3 Matrix Spike 

For SDG RC58 sample WW19-01 was used for the Matrix Spike, and the recovery for mercury 
(42.5%) was outside the laboratory and QAPP control limits (75 to 125%); low by 32.5%.  All 
sample results for mercury in this SDG were detects.  Per USEPA Guidelines the detected 
results are to be qualified as estimated; however, professional judgment is to be used to 
determine sample similarity.  Therefore, due to the nature of the matrix and the possible 
heterogeneity of the sample only the mercury results for WW19-01 will be “J” qualified based on 
this information. 

6.2.4 Laboratory Sample Duplicates 

For SDG RC58 the RPD for the WW19-01/WW19-01 Lab Duplicate (27.2%) was outside of the 
laboratory control limits (20%) and the QAPP defined precision of 25%.  All sample results for 
mercury in this SDG were detects.  Per USEPA Guidelines the detected results are to be 
qualified as estimated; however, professional judgment is to be used to determine sample 
similarity.  Therefore, due to the nature of the matrix and possible heterogeneity of the sample 
only the mercury results for WW19-01 will be “J” qualified based on this information. 

6.3 OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the matrix spike and laboratory control sample 
percent recovery values.  All data are acceptable for use as qualified, please see Appendix B for 
details. 
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7.0 Data Validation Report 
Total Organic Carbon by Plumb, 1981 

This report documents the review of analytical data from the analyses of groundwater samples 
and the associated laboratory QC samples. Samples were analyzed by ARI. Compliance 
Screening (Level I) was performed on all analytical results by Chell Black as the primary data 
reviewer, and secondary review was performed by Jessi Massingale. 

7.1 DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables. The laboratory followed adequate corrective 
action processes and any anomalies were discussed in the case narrative.  

7.2 TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below.  

QC Requirements 

1 Cooler temperature and preservation  Lab sample duplicates 

 Extraction and analysis holding times  Field duplicates 

 Blank contamination  Reporting limits and reported results 

 Matrix spike (MS)  Target analyte list 

 Standard reference material   
Note: 

1 Quality control results are discussed below, but no data were qualified. 
 
QC requirements that were met without exception are not discussed below. QC requirements 
that required further evaluation and had exceptions to the validation criteria are discussed 
below. 

7.2.1 Cooler Temperature and Preservation 

For SDG RK08 the laboratory noted that the samples arrived out of temperature compliance at 
13.5°C.  However, the cooler arrived within 1 hour of sampling, and samples were put directly 
into the freezer for preservation.  Therefore with professional judgment, no data will be qualified 
based on this information, as there was insufficient time between sampling and delivery for the 
cooler temperature to drop within compliance range. 

7.3 OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the matrix spike and standard reference material 
percent recovery values. All data, as reported by the lab, are acceptable for use. 
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DATA VALIDATION QUALIFIER CODES 
National Functional Guidelines 

The following definitions provide brief explanations of the qualifiers assigned to results in the 
data review process. 
 

U The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit. 

J The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample. 

N The analysis indicates the presence of an analyte for which there is 
presumptive evidence to make a “tentative identification”. 

NJ The analysis indicates the presence of an analyte that has been “tentatively 
identified” and the associated numerical value represents the approximate 
concentration. 

UJ The analyte was not detected above the reported sample quantitation limit. 
However, the reported quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to accurately and precisely 
measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to 
analyze the sample and meet quality control criteria. The presence or absence 
of the analyte cannot be verified. 

 

The following is a Floyd|Snider qualifier that may also be assigned during the data review 
process: 

DNR Do not report; a more appropriate result is reported from another analysis or 
dilution. 
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Floyd|Snider Validation Guidelines for Metals Analysis by ICP-MS 
(Based on Inorganic NFG 1994 & 2004) 

Validation QC 
Element Acceptance Criteria Action 

Cooler Temperature 
and Preservation 

Cooler temperature: 4°C ±2° 
Waters: Nitric Acid to pH < 2 
For Dissolved Metals: 0.45um filter 
& preserve after filtration 

Floyd|Snider Professional 
Judgment—no qualification based 
on cooler temperature outliers 
J/UJ if pH preservation 
requirements are not met 

Holding Time 180 days from date sampled 
Frozen tissues—HT extended to 2 
years 

J/UJ if holding time exceeded 

Tune Prior to ICAL 
monitoring compounds analyzed 5 
times wih Std Dev. < 5% 
mass calibration <0.1 amu from 
True Value 
Resolution < 0.9 AMU @ 10% peak 
height or 
<0.75 amu @ 5% peak height 

Use Professional Judgment to 
evaluate tune 
J/UJ if tune criteria not met 

Initial Calibration Blank + minimum 1 standard 
If more than 1 standard, r>0.995 

J/UJ if r<0.995 (for multi point cal) 

Initial Calibration 
Verification (ICV) 

Independent source analyzed 
immediately after calibration 
%R within ±10% of true value 

J/UJ if %R 75–89% 
J if %R = 111-125% 
R if %R > 125% 
R if %R < 75% 

Continuing 
Calibration 
Verification  
(CCV) 

Every ten samples, immediately 
following 
ICV/ICB and at end of run 
±10% of true value 

J/UJ if %R = 75–89% 
J if %R 111-125% 
R if %R > 125% 
R if %R < 75% 

Initial and 
Continuing 
Calibration Blanks 
(ICB/CCB) 

After each ICV and CCV 
every ten samples and end of run 
| blank | < IDL (MDL) 

Action level is 5x absolute value of 
blank conc. 
For (+)blanks, U results < action 
level 
For (-) blanks, J/UJ results < 
action level 
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Validation QC 
Element Acceptance Criteria Action 

Reporting Limit 
Standard (CRI) 

2x RL analyzed beginning of run 
Not required for Al, Ba, Ca, Fe, Mg, 
Na, K 
%R = 70%-130% (50%-150% 
Co,Mn, Zn) 

R, < 2x RL if %R < 50% (< 30% 
Co,Mn, Zn) 
J < 2x RL, UJ if %R 50-69% (30%-
49% Co,Mn, Zn) 
J < 2x RL if %R 130%-180% 
(150%-200% Co,Mn, Zn) 
R < 2x RL if %R > 180% (200% 
Co, Mn, Zn) 

Interference Check 
Samples 
(ICSA/ICSAB) 

Required by SW 6020, but not 
200.8 
ICSAB %R 80% - 120% for all 
spiked elements 
| ICSA | < IDL (MDL) for all 
unspiked elements 

For samples with Al, Ca, Fe, or Mg 
> ICS levels 
R if %R < 50% 
J if %R >120% 
J/UJ if %R = 50% to 79% 
Use Professional Judgment for 
ICSA to determine if 
bias is present 

Method Blank One per matrix per batch 
(batch not to exceed 20 samples) 
blank < MDL 

Action level is 5x blank 
concentration 
U results < action level 

Laboratory Control 
Sample (LCS) 

One per matrix per batch 
Blank Spike: %R within 80%-120% 

R if %R < 50% 
J/UJ if %R = 50-79% 
J if %R >120% 

CRM: Result within manufacturer's 
certified acceptance range 
or project guidelines 

J/UJ if < LCL, 
J if > UCL 

Matrix Spike/ 
Matrix Spike 
Duplicate 
(MS/MSD) 

One per matrix per batch 
75-125% for samples where results
do not exceed 4x spike level 

J if %R>125% 
J/UJ if %R <75% 
J/R if %R<30% or 
J/UJ if Post Spike %R 75%-125% 
Qualify all samples in batch 

Post-digestion Spike If Matrix Spike is outside 75-125%, 
Spike parent sample at 2x the 
sample conc. 

No qualifiers assigned based on 
this element 

Laboratory Duplicate 
(or MS/MSD) 

One per matrix per batch 
RPD < 20% for samples > 5x RL 
Diff < RL for samples > RL and < 5 
x RL 
(Diff < 2x RL for solids) 

J/UJ if RPD > 20% or diff > RL 
All samples in batch 

Serial Dilution 5x dilution one per matrix 
%D < 10% for original sample 
values > 50x MDL 

J/UJ if %D >10% 
All samples in batch 
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Validation QC 
Element Acceptance Criteria Action 

Internal Standards Every sample 
SW6020: 60%-125% of cal blank 
IS 
200.8: 30%-120% of cal blank IS 

J /UJ  all analytes associated with 
IS outlier 

Field Blank Blank < MDL Action level is 5x blank conc. 
U sample values < AL 
in associated field samples only 

Field Duplicate For results > 5x RL: 
Water: RPD < 35% Solid: RPD < 
50% 
For results < 5 x RL: 
Water: Diff < RL Solid: Diff < 2x RL 

J/UJ in parent samples only 

Linear Range Sample concentrations must fall 
within range 

J values over range 
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Floyd|Snider Validation Guidelines for Semivolatile Analysis by GC/MS 
(Based on Organic NFG 1999) 

Validation  
QC Element Acceptance Criteria Action 

Cooler Temperature 4°C ± 2° J/UJ if greater than 6 deg. C 
(Floyd|Snider PJ) 

Holding Time Water: 7 days from collection 
Soil: 14 days from collection 
Analysis: 40 days from extraction 

Water: 
J/UJ if ext. > 7 and < 21 days 
J/R  if ext > 21 days  
(Floyd|Snider PJ) 
Solids/Wastes: 
J/UJ if ext. > 14 and < 42 days 
J/R if ext. > 42 days  
(Floyd|Snider PJ) 
 
J/UJ if analysis >40 days 

Tuning DFTPP 
Beginning of each 12 hour period
Method acceptance criteria 

R all analytes in all samples  
associated with the tune 

Initial Calibration 
(Minimum 5 stds.) 

RRF > 0.05 (Floyd|Snider PJ) 
If MDL= reporting limit: 
J/R if RRF < 0.05 
If reporting limit > MDL: 
note in worksheet if RRF <0.05 

%RSD < 30% (Floyd|Snider PJ) 
J if %RSD > 30% 

Continuing 
Calibration 
(Prior to each 12 hr. 
shift) 

RRF > 0.05 (Floyd|Snider PJ) 
If MDL= reporting limit: 
J/R if RRF < 0.05 
 
If reporting limit > MDL: 
note in worksheet if RRF < 0.05 

%D <25% (Floyd|Snider PJ) 
If > +/-90%: J/RIf 
-90% to -26%: J (high bias) 
If 26% to 90%: J/UJ (low bias) 

Method Blank One per matrix per batch 
No results > CRQL 

U if sample result is less than CRQL 
and less than appropriate 5X or 10X 
rule (raise sample value to CRQL) 

U if sample result is greater than or 
equal to CRQL and less than 
appropriate 5X and 10X rule  
(at reported sample value) 
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Validation  
QC Element Acceptance Criteria Action 

Method Blank 
(continued) 

No TICs present RTICs using 10X rule 

Field Blanks 
(Not Required) 

No results > CRQL Apply 5X/10X rule; U < action level 

MS/MSD (recovery) One per matrix per batch 
Use method acceptance criteria 

Qualify parent only unless other QC 
indicates systematic problems: 
J if both %R > UCL 
J/UJ if both %R < LCL 
J/R if both %R < 10% 
Floyd|Snider PJ if only one %R 
outlier 

MS/MSD 
(RPD) 

One per matrix per batch 
Use method acceptance criteria 

J in parent sample if RPD > CL 

LCS 
CLP low conc. H2O 
only 

One per lab batch 
Within method control limits 

J  assoc. cmpd if > UCL 
J/R assoc. cmpd if < LCL 
J/R all cmpds if half are < LCL 

LCS 
regular SVOA (H2O & 
solid) 

One per lab batch 
Lab or method control limits 

J if %R > UCL J/UJ if %R <LCL 
J /R if %R < 10% (Floyd|Snider PJ) 

LCS/LCSD 
(if required) 

One set per matrix and batch of 
20 samples 
RPD < 35% 

J/UJ associated compounds in all 
samples 

Surrogates Minimum of 3 acid and 3 
base/neutral compounds 
Use method acceptance criteria 

Do not qualify if only 1 acid and/or 1 
B/N surrogate is out unless <10% 
J if %R > UCL 
J/UJ if %R < LCL 
J/R if %R < 10% 

Internal Standards Added to all samples 
Acceptable Range: IS area 50% 
to 200% of CCAL area RT within 
30 seconds of CC RT 

J if > 200% 
J/UJ if < 50% 
J/R if < 25% 
RT>30 seconds, narrate and Notify 
PM 

Field Duplicates Use QAPP limits. If no QAPP: 
Solids: RPD <50% 
OR absolute diff. < 2X RL (for 
results < 5X RL) 
Aqueous: RPD <35% 
OR absolute diff. < 1X RL (for 
results < 5X RL) 

Narrate and qualify if required by 
project (Floyd|Snider PJ) 
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Validation  
QC Element Acceptance Criteria Action 

TICs Major ions (>10%) in reference 
must be present in sample; 
intensities agree within 20%; 
check identification 

NJ the TIC unless: 
R common laboratory contaminants 
See Technical Director for ID issues 

Quantitation/ 
Identification 

RRT within 0.06 of standard RRT
Ion relative intensity within 20% 
of standard 
All ions in std. at > 10% intensity 
must be present in sample 

See Technical Director if outliers 

Abbreviation: 
PJ Professional judgment 
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Floyd|Snider Validation Guidelines for Volatile Analysis by GC/MS 
(Based on Organic NFG 1999) 

Validation 
QC Element Acceptance Criteria Action 

Cooler Temperature 4°C±2°C 
Water: HCl to pH < 2 

J/UJ if greater than 6 deg. C 
(Floyd|Snider PJ) 

Hold Time Waters: 14 days preserved 
7 Days: unpreserved (for 
aromatics) 
Solids: 14 Days 

J/UJ if hold times exceeded 
If exceeded by > 3X HT: J/R 
(Floyd|Snider PJ) 

Tuning BFB 
Beginning of each 12 hour period 
Method acceptance criteria 

R all analytes in all samples 
associated with the tune 

Initial Calibration 
(Minimum 5 stds.) 

RRF > 0.05 (Floyd|Snider PJ) 
If MDL= reporting limit: 
J/R if RRF < 0.05 
 
If reporting limit > MDL: 
note in worksheet if RRF <0.05 

%RSD < 30% (Floyd|Snider PJ) 
J if %RSD > 30% 

Continuing 
Calibration 
(Prior to each 12 hr. shift) 

RRF > 0.05 (Floyd|Snider PJ) 
If MDL= reporting limit: 
J/R if RRF < 0.05 
 
If reporting limit > MDL: 
note in worksheet if RRF <0.05 

%D <25% (Floyd|Snider PJ) 
If > +/-90%: J/RIf 
-90% to -26%: J (high bias) 
If 26% to 90%: J/UJ (low bias) 

Method Blank One per matrix per batch 
No results > CRQL 

U if sample result is less than 
CRQL and less than appropriate  
5X or 10X rule 
(raise sample value to CRQL) 

U if sample result is greater than or 
equal to CRQL and less than 
appropriate 5X and 10X rule  
(at reported sample value) 

No TICs present R TICs using 10X rule 

Storage Blank One per SDG 
<CRQL 

U the specific analyte(s) results in 
all assoc. samples using the 5x or 
10x rule 
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Validation 
QC Element Acceptance Criteria Action 

Trip Blank Frequency as per project QAPP Same as method blank for positive 
results remaining in trip blank after 
method blank qualifiers are 
assigned 

Field Blanks 
(if required in QAPP) 

No results > CRQL Apply 5X/10X rule; U < action level 

MS/MSD (recovery) One per matrix per batch 
Use method acceptance criteria 

Qualify parent only unless other QC 
indicates systematic problems: 
J if both %R > UCL 
J/UJ if both %R < LCL 
J/R if both %R < 10% 
PJ if only one %R outlier 

MS/MSD 
(RPD) 

One per matrix per batch 
Use method acceptance criteria 

J in parent sample if RPD > CL 

LCS 
low conc. H2O VOA 

One per lab batch 
Within method control limits 

J assoc. cmpd if > UCL 
J/R assoc. cmpd if < LCL 
J/R all cmpds if half are < LCL 

LCS 
regular VOA (H2O & solid) 

One per lab batch 
Lab or method control limits 

J if %R > UCL J/UJ if %R <LCL 
J/R if %R < 10% (Floyd|Snider PJ) 

LCS/LCSD 
(if required) 

One set per matrix and batch of 
20 samples 
RPD < 35% 

J/UJ assoc. cmpd. in all samples 

Surrogates Added to all samples 
Within method control limits 

J if %R >UCL 
J/UJ if %R <LCL but >10%  
J/R if <10% 

Internal Standard 
(IS) 

Added to all samples 
Acceptable Range: IS area 50% to 
200% of CCAL area 
RT within 30 seconds of CC RT 

J if > 200% 
J/UJ if < 50% 
J/R if < 25% 
RT>30 seconds, narrate and Notify 
PM 

Field Duplicates Use QAPP limits. If no QAPP: 
Solids: RPD <50% 
OR absolute diff. < 2X RL (for 
results < 5X RL) 
 
Aqueous: RPD <35% 
OR absolute diff. < 1X RL (for 
results < 5X RL) 

Narrate and qualify if required by 
project 
(Floyd|Snider PJ) 

TICs Major ions (>10%) in reference 
must be present in sample; 
intensities agree within 20%; 
check identification 

NJ the TIC unless: 
R common laboratory contaminants
See Technical Director for ID 
issues 
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Validation 
QC Element Acceptance Criteria Action 

Quantitation/ 
Identification 

RRT within 0.06 of standard RRT 
Ion relative intensity within 20% of 
standard 
All ions in std. at > 10% intensity 
must be present in sample 

See Technical Director if outliers 

Notes: 
     PJ1 No action if there are 4+ surrogates and only 1 outlier 
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Qualified Data Summary Table  
Phase 3 Storm Drain Source Control Evaluation Sampling Event 

SDG Sample ID Lab ID Method Analyte Result Units 
Lab 
Qual 

DV 
Qual 

RF64 HP-CB-01 10-17495-RF64I SW8270D 1-Methylnaphthalene 260 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D 2-Methylnaphthalene 350 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Acenaphthene 190 ug/kg U J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Acenaphthylene 190 ug/kg U J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Anthracene 240 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Benzo(a)anthracene 620 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Benzo(a)pyrene 700 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Benzo(g,h,i)perylene 380 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Chrysene 1000 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Dibenz(a,h)anthracene 190 ug/kg U J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Dibenzofuran 190 ug/kg U J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Fluoranthene 1800 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Fluorene 200 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Indeno(1,2,3-cd)pyrene 260 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Naphthalene 240 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Phenanthrene 1200 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Pyrene 2300 ug/kg  J  

RF64 HP-CB-01 10-17495-RF64I SW8270D Total Benzofluoranthenes 1500 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D 1-Methylnaphthalene 540 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D 2-Methylnaphthalene 690 ug/kg  J  
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RF64 HP-CB-02 10-17496-RF64J SW8270D Acenaphthene 190 ug/kg U J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Acenaphthylene 190 ug/kg U J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Anthracene 270 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Benzo(a)anthracene 810 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Benzo(a)pyrene 910 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Benzo(g,h,i)perylene 550 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Chrysene 1400 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Dibenz(a,h)anthracene 190 ug/kg U J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Dibenzofuran 240 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Fluoranthene 2500 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Fluorene 300 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Indeno(1,2,3-cd)pyrene 370 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Naphthalene 660 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Phenanthrene 2000 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Pyrene 3300 ug/kg  J  

RF64 HP-CB-02 10-17496-RF64J SW8270D Total Benzofluoranthenes 2000 ug/kg  J  

RF64 HP-CB-03 10-17497-RF64K SW8270D 1-Methylnaphthalene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D 2-Methylnaphthalene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Acenaphthene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Acenaphthylene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Anthracene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Benzo(a)anthracene 640 ug/kg U J  
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RF64 HP-CB-03 10-17497-RF64K SW8270D Benzo(a)pyrene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Benzo(g,h,i)perylene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Chrysene 1100 ug/kg  J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Dibenz(a,h)anthracene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Dibenzofuran 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Fluoranthene 1800 ug/kg  J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Fluorene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Indeno(1,2,3-cd)pyrene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Naphthalene 640 ug/kg U J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Phenanthrene 1500 ug/kg  J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Pyrene 2100 ug/kg  J  

RF64 HP-CB-03 10-17497-RF64K SW8270D Total Benzofluoranthenes 1700 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D 1-Methylnaphthalene 1400 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D 2-Methylnaphthalene 2300 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Acenaphthene 390 ug/kg U J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Acenaphthylene 390 ug/kg U J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Anthracene 390 ug/kg U J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Benzo(a)anthracene 1100 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Benzo(a)pyrene 1400 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Benzo(g,h,i)perylene 730 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Chrysene 2300 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Dibenz(a,h)anthracene 390 ug/kg U J  
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RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Dibenzofuran 390 ug/kg U J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Fluoranthene 3200 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Fluorene 440 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Indeno(1,2,3-cd)pyrene 500 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Naphthalene 1400 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Phenanthrene 2500 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Pyrene 3600 ug/kg  J  

RF64 HP-OWS-INLET 10-17498-RF64L SW8270D Total Benzofluoranthenes 2900 ug/kg  J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D 1-Methylnaphthalene 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D 2-Methylnaphthalene 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Acenaphthene 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Acenaphthylene 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Anthracene 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Benzo(a)anthracene 1300 ug/kg  J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Benzo(a)pyrene 1600 ug/kg  J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Benzo(g,h,i)perylene 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Chrysene 2800 ug/kg  J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Dibenz(a,h)anthracene 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Dibenzofuran 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Fluoranthene 4300 ug/kg  J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Fluorene 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Indeno(1,2,3-cd)pyrene 1300 ug/kg U J  
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RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Naphthalene 1300 ug/kg U J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Phenanthrene 3000 ug/kg  J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Pyrene 5200 ug/kg  J  

RF64 HP-OWS-OUTLET 10-17499-RF64M SW8270D Total Benzofluoranthenes 4300 ug/kg  J  

RF64 PA-CB-01 10-17487-RF64A SW8270D 1-Methylnaphthalene 200 ug/kg U J  

RF64 PA-CB-01 10-17487-RF64A SW8270D 2-Methylnaphthalene 200 ug/kg U J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Acenaphthene 200 ug/kg U J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Acenaphthylene 200 ug/kg U J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Anthracene 200 ug/kg U J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Benzo(a)anthracene 240 ug/kg  J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Benzo(a)pyrene 370 ug/kg  J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Benzo(g,h,i)perylene 320 ug/kg  J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Chrysene 670 ug/kg  J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Dibenz(a,h)anthracene 200 ug/kg U J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Dibenzofuran 200 ug/kg U J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Fluoranthene 850 ug/kg  J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Fluorene 200 ug/kg U J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Indeno(1,2,3-cd)pyrene 220 ug/kg  J  

RB73 PA-CB-01 10-15141-RB73A SW6010B Lead 120 mg/kg  J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Naphthalene 200 ug/kg U J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Phenanthrene 590 ug/kg  J  

RF64 PA-CB-01 10-17487-RF64A SW8270D Pyrene 1000 ug/kg  J  
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RF64 PA-CB-01 10-17487-RF64A SW8270D Total Benzofluoranthenes 750 ug/kg  J  

RB73 PA-CB-01 10-15141-RB73A SW6010B Zinc 446 mg/kg  J  

RF64 PA-CB-02 10-17488-RF64B SW8270D 1-Methylnaphthalene 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D 2-Methylnaphthalene 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Acenaphthene 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Acenaphthylene 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Anthracene 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Benzo(a)anthracene 210 ug/kg  J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Benzo(a)pyrene 290 ug/kg  J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Benzo(g,h,i)perylene 240 ug/kg  J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Chrysene 540 ug/kg  J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Dibenz(a,h)anthracene 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Dibenzofuran 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Fluoranthene 710 ug/kg  J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Fluorene 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Indeno(1,2,3-cd)pyrene 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Naphthalene 190 ug/kg U J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Phenanthrene 460 ug/kg  J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Pyrene 780 ug/kg  J  

RF64 PA-CB-02 10-17488-RF64B SW8270D Total Benzofluoranthenes 680 ug/kg  J  

RF64 PA-CB-03 10-17489-RF64C SW8270D 1-Methylnaphthalene 190 ug/kg U J  

RF64 PA-CB-03 10-17489-RF64C SW8270D 2-Methylnaphthalene 190 ug/kg U J  
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RF64 PA-CB-03 10-17489-RF64C SW8270D Acenaphthene 190 ug/kg U J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Acenaphthylene 190 ug/kg U J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Anthracene 190 ug/kg U J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Benzo(a)anthracene 300 ug/kg  J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Benzo(a)pyrene 380 ug/kg  J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Benzo(g,h,i)perylene 310 ug/kg  J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Chrysene 700 ug/kg  J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Dibenz(a,h)anthracene 190 ug/kg U J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Dibenzofuran 190 ug/kg U J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Fluoranthene 1000 ug/kg  J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Fluorene 190 ug/kg U J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Indeno(1,2,3-cd)pyrene 200 ug/kg  J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Naphthalene 190 ug/kg U J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Phenanthrene 680 ug/kg  J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Pyrene 1300 ug/kg  J  

RF64 PA-CB-03 10-17489-RF64C SW8270D Total Benzofluoranthenes 910 ug/kg  J  

RF64 PA-CB-04 10-17490-RF64D SW8270D 1-Methylnaphthalene 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D 2-Methylnaphthalene 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Acenaphthene 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Acenaphthylene 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Anthracene 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Benzo(a)anthracene 400 ug/kg  J  
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RF64 PA-CB-04 10-17490-RF64D SW8270D Benzo(a)pyrene 440 ug/kg  J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Benzo(g,h,i)perylene 220 ug/kg  J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Chrysene 570 ug/kg  J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Dibenz(a,h)anthracene 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Dibenzofuran 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Fluoranthene 960 ug/kg  J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Fluorene 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Indeno(1,2,3-cd)pyrene 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Naphthalene 190 ug/kg U J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Phenanthrene 440 ug/kg  J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Pyrene 910 ug/kg  J  

RF64 PA-CB-04 10-17490-RF64D SW8270D Total Benzofluoranthenes 920 ug/kg  J  

RF64 PA-CB-05 10-17491-RF64E SW8270D 1-Methylnaphthalene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D 2-Methylnaphthalene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Acenaphthene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Acenaphthylene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Anthracene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Benzo(a)anthracene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Benzo(a)pyrene 230 ug/kg  J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Benzo(g,h,i)perylene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Chrysene 420 ug/kg  J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Dibenz(a,h)anthracene 200 ug/kg U J  
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RF64 PA-CB-05 10-17491-RF64E SW8270D Dibenzofuran 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Fluoranthene 580 ug/kg  J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Fluorene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Indeno(1,2,3-cd)pyrene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Naphthalene 200 ug/kg U J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Phenanthrene 390 ug/kg  J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Pyrene 710 ug/kg  J  

RF64 PA-CB-05 10-17491-RF64E SW8270D Total Benzofluoranthenes 600 ug/kg  J  

RF64 PA-CB-06 10-17492-RF64F SW8270D 1-Methylnaphthalene 200 ug/kg U J  

RF64 PA-CB-06 10-17492-RF64F SW8270D 2-Methylnaphthalene 200 ug/kg U J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Acenaphthene 200 ug/kg U J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Acenaphthylene 200 ug/kg U J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Anthracene 200 ug/kg U J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Benzo(a)anthracene 220 ug/kg  J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Benzo(a)pyrene 310 ug/kg  J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Benzo(g,h,i)perylene 300 ug/kg  J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Chrysene 560 ug/kg  J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Dibenz(a,h)anthracene 200 ug/kg U J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Dibenzofuran 200 ug/kg U J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Fluoranthene 740 ug/kg  J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Fluorene 200 ug/kg U J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Indeno(1,2,3-cd)pyrene 200 ug/kg  J  
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RF64 PA-CB-06 10-17492-RF64F SW8270D Naphthalene 200 ug/kg U J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Phenanthrene 470 ug/kg  J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Pyrene 1200 ug/kg  J  

RF64 PA-CB-06 10-17492-RF64F SW8270D Total Benzofluoranthenes 790 ug/kg  J  

RF64 PA-CB-07 10-17493-RF64G SW8270D 1-Methylnaphthalene 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D 2-Methylnaphthalene 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Acenaphthene 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Acenaphthylene 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Anthracene 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Benzo(a)anthracene 500 ug/kg  J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Benzo(a)pyrene 670 ug/kg  J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Benzo(g,h,i)perylene 450 ug/kg  J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Chrysene 1000 ug/kg  J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Dibenz(a,h)anthracene 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Dibenzofuran 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Fluoranthene 1400 ug/kg  J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Fluorene 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Indeno(1,2,3-cd)pyrene 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Naphthalene 390 ug/kg U J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Phenanthrene 840 ug/kg  J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Pyrene 1800 ug/kg  J  

RF64 PA-CB-07 10-17493-RF64G SW8270D Total Benzofluoranthenes 1500 ug/kg  J  
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SDG Sample ID Lab ID Method Analyte Result Units 
Lab 
Qual 

DV 
Qual 

RF64 PA-CB-DUP 10-17494-RF64H SW8270D 1-Methylnaphthalene 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D 2-Methylnaphthalene 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Acenaphthene 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Acenaphthylene 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Anthracene 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Benzo(a)anthracene 260 ug/kg  J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Benzo(a)pyrene 340 ug/kg  J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Benzo(g,h,i)perylene 250 ug/kg  J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Chrysene 550 ug/kg  J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Dibenz(a,h)anthracene 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Dibenzofuran 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Fluoranthene 820 ug/kg  J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Fluorene 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Indeno(1,2,3-cd)pyrene 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Naphthalene 200 ug/kg U J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Phenanthrene 680 ug/kg  J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Pyrene 1100 ug/kg  J  

RF64 PA-CB-DUP 10-17494-RF64H SW8270D Total Benzofluoranthenes 840 ug/kg  J  

RC58 WW19-01 10-15707-RC58A SW7471A Mercury 0.71 mg/kg  J  

RK54 HP-OWS-INLET 10-21394-RK54A SW7471A Mercury 0.37 mg/kg  J  

RK54 HP-OWS-OUTLAT 10-21395-RK54B SW7471A Mercury 0.39 mg/kg  J  

RK08 WW19-04-082310 10-21169-RK08B SW6010B Zinc 198 mg/kg  J  
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 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Dry Nirpaul  1

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle

Stormwater

113.20 ft

PA-CB-03
Mainline Discharge Point
Downstream
113.20 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Concrete Pipe (non-reinforced)

1:285 Position Observation Photo

Gas Works Park   //   Page: 2

0.00 Catch Basin / PA-CB-03

47.28 Water Level, Sag in pipe, 5 %of cross sectional area / 1/4" - Multiple
sags

113.20 Discharge Point / Mainline

PA-CB-03

Mainline
Discharge
Point

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2100 0 2 2 0 2 2



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  2

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle

Stormwater

41.20 ft

Mainline MH 2
Mainline MH
Upstream
41.20 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

10 inch
Concrete Pipe (non-reinforced)

Wrong U/S Struture Number on Overlay

1:105 Position Observation Photo

Gas Works Park   //   Page: 3

0.00 Manhole / Mainline MH

28.00 Tap Factory Made Active, at 02 o'clock, 8", within 8 inches of joint:
YES

39.40 Joint Separated Medium

41.20 Survey Abandoned / Joint

Mainline MH

QSR QMR SPR MPR OPR SPRI MPRI OPRI
1100 0000 1 0 1 1 0 1



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  3

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle

Stormwater

13.50 ft

PA-CB-07
Discharge Point
Upstream
13.50 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Concrete Pipe (non-reinforced)

1:50 Position Observation Photo

Gas Works Park   //   Page: 4

0.00 Discharge Point / Mainline

7.90 PA-CB-07_Discharge
Point095517_25062010_A.JPG

Crack Longitudinal, at 07 o'clock, within 8 inches of joint: YES

11.40 PA-CB-07_Discharge
Point095656_25062010_A.JPG

Crack Longitudinal, at 05 o'clock, within 8 inches of joint: YES

11.40 PA-CB-07_Discharge
Point095728_25062010_A.JPG

Roots Fine Joint, from 06 to 07 o'clock, within 8 inches of joint: YES

12.20 Roots Fine Joint, from 05 to 07 o'clock, within 8 inches of joint: NO

13.50 Catch Basin / PA-CB-07

Discharge
Point

PA-CB-07

QSR QMR SPR MPR OPR SPRI MPRI OPRI
2200 2200 4 4 8 2 2 2



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   3

Gas Works Park   //   Page: 5

 

Photo: PA-CB-07_Discharge Point095517_25062010_A.JPG, VCR No.:
Floyd/Gas Works 06.25.2010
7.9FT, Crack Longitudinal, at 07 o'clock, within 8 inches of joint: YES

 

Photo: PA-CB-07_Discharge Point095656_25062010_A.JPG, VCR No.:
Floyd/Gas Works 06.25.2010
11.4FT, Crack Longitudinal, at 05 o'clock, within 8 inches of joint: YES



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   3

Gas Works Park   //   Page: 6

 

Photo: PA-CB-07_Discharge Point095728_25062010_A.JPG, VCR No.:
Floyd/Gas Works 06.25.2010
11.4FT, Roots Fine Joint, from 06 to 07 o'clock, within 8 inches of joint: 
YES



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  4

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle

Stormwater

110.60 ft

Mainline MH
SL 6
Downstream
110.60 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

10 inch
Concrete Pipe (non-reinforced)

1:270 Position Observation Photo

Gas Works Park   //   Page: 7

0.00 Manhole / Mainline MH

0.00 Mainline MH_SL
6101118_25062010_A.JPG

Roots Fine Joint, from 05 to 07 o'clock, within 8 inches of joint: YES /
In MH

110.60 Manhole / SL 6

Mainline MH

SL 6

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2100 0 2 2 0 2 2



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   4

Gas Works Park   //   Page: 8

 

Photo: Mainline MH_SL 6101118_25062010_A.JPG, VCR No.: Floyd/Gas
Works 06.25.2010
0FT, Roots Fine Joint, from 05 to 07 o'clock, within 8 inches of joint: 
YES / In MH



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  5

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle

Stormwater

103.10 ft

Mainline MH 2
Mainline MH
Downstream
103.10 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

10 inch
Concrete Pipe (non-reinforced)

Match to Section 3

1:255 Position Observation Photo

Gas Works Park   //   Page: 9

0.00 Manhole / Mainline MH 2

4.70 Water Level, Sag in pipe, 5 %of cross sectional area / 1/2"

20.30 Mainline MH 2_Mainline
MH104104_25062010_A.JPG

Crack Circumferential, from 08 to 12 o'clock, within 8 inches of joint:
YES

28.80 Water Level, Sag in pipe, 5 %of cross sectional area / 3/4"

38.70 Tap Factory Made Active, at 10 o'clock, 8", within 8 inches of joint:
YES / Roots

38.70 Mainline MH 2_Mainline
MH104331_25062010_A.JPG

Roots Fine Lateral, from 03 to 09 o'clock

103.10 Survey Abandoned / Match to Section 3

Mainline MH 2

QSR QMR SPR MPR OPR SPRI MPRI OPRI
1100 2300 1 6 7 1 2 1.75



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   5

Gas Works Park   //   Page: 10

 

Photo: Mainline MH 2_Mainline MH104104_25062010_A.JPG, VCR No.:
Floyd/Gas Works 06.25.2010
20.3FT, Crack Circumferential, from 08 to 12 o'clock, within 8 inches of 
joint: YES

 

Photo: Mainline MH 2_Mainline MH104331_25062010_A.JPG, VCR No.:
Floyd/Gas Works 06.25.2010
38.7FT, Roots Fine Lateral, from 03 to 09 o'clock



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  6

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle

Stormwater

38.70 ft

PA-CB-01
Mainline MH2
Upstream
38.70 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Concrete Pipe (non-reinforced)

1:105 Position Observation Photo

Gas Works Park   //   Page: 11

0.00 Manhole / Mainline MH 2

30.40 Tap Factory Made Active, at 02 o'clock, 8", within 8 inches of joint:
YES / PA-CB-04

33.80 S1 PA-CB-01_Mainline
MH2111028_25062010_A.JPG

Roots Fine Barrell, from 04 to 07 o'clock, Start

37.00 F1 Roots Fine Barrell, from 04 to 07 o'clock, Finish

37.30 S2 PA-CB-01_Mainline
MH2111128_25062010_A.JPG

Roots Ball Barrell, from 02 to 09 o'clock, 50 %, within 8 inches of joint:
YES, Start

38.70 F2 Roots Ball Barrell, from 02 to 09 o'clock, 50 %, within 8 inches of joint:
YES, Finish

38.70 PA-CB-01_Mainline
MH2111230_25062010_A.JPG

Survey Abandoned / Roots

Mainline MH2

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 5222 0 14 14 0 3.5 3.5



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   6

Gas Works Park   //   Page: 12

 

Photo: PA-CB-01_Mainline MH2111028_25062010_A.JPG, VCR No.:
Floyd/Gas Works 06.25.2010
33.8FT, Roots Fine Barrell, from 04 to 07 o'clock, Start

 

Photo: PA-CB-01_Mainline MH2111128_25062010_A.JPG, VCR No.:
Floyd/Gas Works 06.25.2010
37.3FT, Roots Ball Barrell, from 02 to 09 o'clock, 50 %, within 8 inches 
of joint: YES, Start



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   6

Gas Works Park   //   Page: 13

 

Photo: PA-CB-01_Mainline MH2111230_25062010_A.JPG, VCR No.:
Floyd/Gas Works 06.25.2010
38.7FT, Survey Abandoned / Roots



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  7

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle

Stormwater

3.70 ft

PA-CB-04
Mainline Discharge Point
Upstream
3.70 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Concrete Pipe (non-reinforced)

1:50 Position Observation Photo

Gas Works Park   //   Page: 14

0.00 Discharge Point / Mainline

2.30 Alignment Up, 25 %

3.70 Catch Basin / PA-CB-04

Mainline
Discharge
Point

PA-CB-04

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 4100 0 4 4 0 4 4



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Dry Nirpaul  8

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle

Stormwater

49.40 ft

PA-CB-05
Mainline MH 2
Upstream
49.40 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Concrete Pipe (non-reinforced)

1:120 Position Observation Photo

Gas Works Park   //   Page: 15

0.00 Manhole / Mainline MH 2

49.40 Survey Abandoned / Cable unable to push

Mainline MH 2

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Dry Nirpaul  9

U-1208-7918    No Pre-Cleaning  

Harbor Patrol
Seattle

Stormwater

41.19 ft

HP-CB-03
HP-CB-02
Upstream
41.19 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Polyvinyl Chloride

1:105 Position Observation Photo

Gas Works Park   //   Page: 16

0.00 Catch Basin / HP-CB-02

2.99 Water Level, 15 %of cross sectional area

14.76 Tap Factory Made, at 11 o'clock, 4", within 8 inches of joint: YES

21.64 Water Level, 30 %of cross sectional area

37.70 Water Level, Sag in pipe, 35 %of cross sectional area

40.99 Alignment Left, 45 %

41.19 Survey Abandoned / Bends in Line

HP-CB-02

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 4131 0 7 7 0 3.5 3.5



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Dry Nirpaul  10

U-1208-7918    No Pre-Cleaning  

Harbor Patrol
Seattle

Stormwater

6.28 ft

HP-OWS-01
HP-CB-01
Downstream
6.28 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Polyvinyl Chloride

1:50 Position Observation Photo

Gas Works Park   //   Page: 17

0.00 Special Chamber / HP-OWS-01

6.28 Catch Basin / HP-CB-01

HP-OWS-01

HP-CB-01

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Dry Nirpaul  11

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

28.82 ft

Inlet PA-CB-03
PA-CB-03
Downstream
28.82 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Concrete Pipe (non-reinforced)

1:75 Position Observation Photo

Gas Works Park   //   Page: 18

0.00 Catch Basin / Inlet PA-CB-03

0.00 S1 Inlet
PA-CB-03_PA-CB-03041601_2

8062010_A.jpg

Deposits Settled Fine,  5 %of cross sectional area, from 05 to 07
o'clock,  , within 8 inches of joint: YES, Start

18.85 Roots Fine Joint, from 03 to 09 o'clock, within 8 inches of joint: YES

21.64 Inlet
PA-CB-03_PA-CB-03041931_2

8062010_A.jpg

Roots Fine Joint, from 02 to 10 o'clock, within 8 inches of joint: YES

24.14 Crack Longitudinal, at 12 o'clock, within 8 inches of joint: YES / In
Crown

24.24 F1 Deposits Settled Fine,  5 %of cross sectional area, from 05 to 07
o'clock,  , within 8 inches of joint: YES, Finish

28.82 Manhole / PA-CB-03

Inlet PA-CB-03

PA-CB-03

QSR QMR SPR MPR OPR SPRI MPRI OPRI
2100 2700 2 14 16 2 2 2



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gas Works Park   11

Gas Works Park   //   Page: 19

 

Photo: Inlet PA-CB-03_PA-CB-03041601_28062010_A.jpg, VCR No.:
Floyd/Gas Works 06.25.2010
0FT, Deposits Settled Fine,  5 %of cross sectional area, from 05 to 07 
o'clock,  , within 8 inches of joint: YES, Start

 

Photo: Inlet PA-CB-03_PA-CB-03041931_28062010_A.jpg, VCR No.:
Floyd/Gas Works 06.25.2010
21.64FT, Roots Fine Joint, from 02 to 10 o'clock, within 8 inches of 
joint: YES



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Dry Nirpaul  12

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

0.00 ft

Inlet PA-CB-01
PA-CB-01
Downstream
0.00 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Concrete Pipe (non-reinforced)

1:50 Position Observation Photo

Gas Works Park   //   Page: 20

0.00 Catch Basin / Inlet PA-CB-01

0.00 Inlet
PA-CB-01_PA-CB-01042535_2

8062010_A.jpg

Deposits Settled Fine,  20 %of cross sectional area, from 03 to 09
o'clock,  , within 8 inches of joint: YES

0.00 Survey Abandoned / Roots & Debris

Inlet PA-CB-01

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 3100 0 3 3 0 3 3



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gas Works Park   12

Gas Works Park   //   Page: 21

 

Photo: Inlet PA-CB-01_PA-CB-01042535_28062010_A.jpg, VCR No.:
Floyd/Gas Works 06.25.2010
0FT, Deposits Settled Fine,  20 %of cross sectional area, from 03 to 
09 o'clock,  , within 8 inches of joint: YES



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  13

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

17.95 ft

Inlet PA-CB-04
PA-CB-04
Downstream
17.95 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Concrete Pipe (non-reinforced)

1:50 Position Observation Photo

Gas Works Park   //   Page: 22

0.00 Catch Basin / Inlet PA-CB-04

0.00 Deposits Settled Gravel,  10 %of cross sectional area, from 05 to 07
o'clock,  , within 8 inches of joint: YES

5.59 Inlet
PA-CB-04_PA-CB-04043034_2

8062010_A.jpg

Roots Fine Joint, from 03 to 09 o'clock, within 8 inches of joint: YES

17.95 Manhole / PA-CB-04

Inlet PA-CB-04

PA-CB-04

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2200 0 4 4 0 2 2



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gas Works Park   13

Gas Works Park   //   Page: 23

 

Photo: Inlet PA-CB-04_PA-CB-04043034_28062010_A.jpg, VCR No.:
Floyd/Gas Works 06.25.2010
5.59FT, Roots Fine Joint, from 03 to 09 o'clock, within 8 inches of joint: 
YES



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  14

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

3.59 ft

Inlet PA-CB-07
PA-CB-07
Downstream
3.59 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Concrete Pipe (non-reinforced)

1:50 Position Observation Photo

Gas Works Park   //   Page: 24

0.00 Catch Basin / Inlet PA-CB-07

3.59 Manhole / PA-CB-07

Inlet PA-CB-07

PA-CB-07

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  15

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

42.19 ft

PA-CB-01
Mainline MH 2
Upstream
42.19 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Concrete Pipe (non-reinforced)

1:105 Position Observation Photo

Gas Works Park   //   Page: 25

0.00 Manhole / Mainline MH 2

42.19 Roots Ball Barrell, from 02 to 09 o'clock, 50 %, within 8 inches of joint:
YES

42.19 Survey Abandoned / Roots

Mainline MH 2

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 5100 0 5 5 0 5 5



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  16

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

62.90 ft

PA-CB-05
Mainline MH 2
Upstream
62.90 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Concrete Pipe (non-reinforced)

1:165 Position Observation Photo

Gas Works Park   //   Page: 26

0.00 Manhole / Mainline MH 2

62.90 Catch Basin / PA-CB-05

Mainline MH 2

PA-CB-05

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  17

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

1.00 ft

Kite Hill Inlet
Outfall
Downstream
1.00 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Not Known

1:50 Position Observation Photo

Gas Works Park   //   Page: 27

0.00 Manhole / Kite Hill Inlet

0.00 Deposits Settled Fine,  75 %of cross sectional area, from 02 to 10
o'clock,  , within 8 inches of joint: YES / In pipe in MH

1.00 Survey Abandoned / Deposits

Kite Hill Inlet

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 5100 0 5 5 0 5 5



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  18

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

84.20 ft

HP-CB-02
HP-CB-01
Upstream
84.20 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Polyvinyl Chloride

1:210 Position Observation Photo

Gas Works Park   //   Page: 28

0.00 Catch Basin / HP-CB-01

0.00 Water Level, 65 %of cross sectional area

3.30 S1 Deposits Settled Fine,  5 %of cross sectional area, from 05 to 07
o'clock,  , within 8 inches of joint: NO, Start

84.20 F1 Deposits Settled Fine,  5 %of cross sectional area, from 05 to 07
o'clock,  , within 8 inches of joint: NO, Finish

84.20 Catch Basin / HP-CB-02

HP-CB-01

HP-CB-02

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2B00 0 32 32 0 2 2



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  19

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

32.20 ft

HP-CB-01
HP Over flow
Downstream
32.20 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Polyvinyl Chloride

1:90 Position Observation Photo

Gas Works Park   //   Page: 29

0.00 Catch Basin / HP-CB-01

5.60 HP-CB-01_HP Over
flow081251_30062010_A.jpg

Obstacles Rocks, 20 %of cross sectional area, from 04 to 08 o'clock

5.60 HP-CB-01_HP Over
flow081359_30062010_A.jpg

Obstacles Other, 25 %of cross sectional area, from 04 to 08 o'clock /
Plastic bag

24.10 HP-CB-01_HP Over
flow081441_30062010_A.jpg

Obstacles Other, 15 %of cross sectional area, from 10 to 02 o'clock /
Wood

32.20 Survey Abandoned / Debris

HP-CB-01

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 4132 0 10 10 0 3.33 3.33



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gas Works Park   19

Gas Works Park   //   Page: 30

 

Photo: HP-CB-01_HP Over flow081251_30062010_A.jpg, VCR No.:
Floyd/Gas Works 06.25.2010
5.6FT, Obstacles Rocks, 20 %of cross sectional area, from 04 to 08 
o'clock

 

Photo: HP-CB-01_HP Over flow081359_30062010_A.jpg, VCR No.:
Floyd/Gas Works 06.25.2010
5.6FT, Obstacles Other, 25 %of cross sectional area, from 04 to 08 
o'clock / Plastic bag



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas Works Park Storm
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gas Works Park   19

Gas Works Park   //   Page: 31

 

Photo: HP-CB-01_HP Over flow081441_30062010_A.jpg, VCR No.:
Floyd/Gas Works 06.25.2010
24.1FT, Obstacles Other, 15 %of cross sectional area, from 10 to 02 
o'clock / Wood



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

6/25/2010  Light Rain Nirpaul  20

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

35.70 ft

HP-OWS-01
HP Outfall
Downstream
35.70 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

8 inch
Polyvinyl Chloride

1:90 Position Observation Photo

Gas Works Park   //   Page: 32

0.00 Special Chamber / HP-OWS-01

15.90 Water Level, 60 %of cross sectional area

15.90 S1 Camera Underwater, Start

35.70 F1 Camera Underwater, Finish

35.70 End of Pipe / HP Outfall

HP-OWS-01

HP Outfall

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 4400 0 16 16 0 4 4
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Memorandum 

To: John Keeling, Washington State Department of Ecology 

Copies: Pete Rude, Seattle Public Utilities 
Dan Baker, GeoEngineers John Rork, Puget Sound Energy 

From: Stephen Bentsen, P.E.  
Allison Geiselbrecht, Ph.D. 

Date: October 7, 2011 

Project No: COS-GWSA.07020 

Re: Storm Drain Source Control Evaluation Phase 3 Data Report Addendum 
 
This memorandum describes the storm drain video inspections that were conducted at Gas 
Works Park on January 5, 2011. The inspections were conducted as part of the Phase 3 Source 
Control Investigation (Phase 3) and are an addendum to the Storm Drain Source Control 
Evaluation Phase 3 Data Report (Phase 3 Report; Floyd|Snider 2010). The storm drains 
inspected during this event (Kite Hill Outfall and Outfall F), were unable to be inspected during 
the initial June 25, 2010 Phase 3 investigation due to high water levels and debris, as described 
further below. 

METHODOLOGY 

In order to more accurately evaluate the condition of the storm drains and identify areas of 
concern, a video inspection of selected lines was conducted on January 5, 2011 by Bravo 
Environmental. Storm drains were not cleaned prior to inspection. Oversight of the storm drain 
system investigation was conducted by Floyd|Snider field staff who documented activities with 
photographs and field notes. During the video inspections, field staff documented the start and 
end time of each video inspection, and noted any observations of interest including type of 
observation, location along pipe, etc. Field staff were responsible for ensuring that video crews 
attempted to investigate all proposed storm drain lines and conducted the video survey 
according to the City of Seattle protocols. 

The video inspection of the storm drains consisted of those drains not able to be previously 
inspected—Kite Hill Outfall and Outfall F. The video was recorded and narrated by the operator 
with distance markings and visual observations. These visual observations included blockages, 
laterals, cracks, and similar items. In addition to the video, a report was developed for each 
stretch of pipe inspected, which documented the observations including pictures of any items of 
interest. The video inspection reports, key photos of the inspection, and a DVD of the video 
inspections are included in Attachments 1, 2, and 3, respectively.  



Mr. John Keeling, Ecology 
October 7, 2011 
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Storm Drain Source Control 
Evaluation Phase 3 Data 

Report Addendum
 

Storm drains are shown along with the associated structure ID on Figure 1. Note that Figure 1 
also includes information on the inspection of storm drains performed during June 2010. The 
key points from each storm drain inspection are summarized below.  

Kite Hill Outfall 

Kite Hill Outfall is a 6-inch pipe that conveys runoff collected from three inlets located around the 
perimeter of the sculpture on top of Kite Hill to Lake Union. The runoff from the three inlets is 
conveyed to a manhole located on the south side of the sculpture at which point the runoff 
enters the 6-inch pipe. It should be noted that the Phase 3 Report identified four inlets that 
conveyed runoff to the manhole, but upon further inspection it was determined that there were 
only three inlets. Additionally, only two inlets are functional.  

In June 2010, the camera was placed in the Kite Hill Manhole and was unable to go more than 
1 foot towards the Kite Hill Outfall because of deposits occupying approximately 75 percent of 
the pipe. The outlet of this pipe was unable to be accessed safely and was likely underwater; 
therefore, this pipe was unable to be inspected at this time. This pipe was re-inspected in 
January 2011 when the water level in Lake Union had dropped and after removal of the 
deposits by Seattle Parks and Recreation staff. The results of that inspection are below: 

 Kite Hill Manhole to Kite Hill Outfall. The 6-inch corrugated ABS pipe contains 
many twists and turns as it descends to Lake Union. It may not be bedded in sand 
and is not straight, but still appears functional where it was able to be inspected. At 
5 feet from the manhole a low point was encountered where water had accumulated 
in the pipe. At approximately 160 feet from the manhole, significant debris, dirt, and 
rock were encountered and the inspection was unable to go any further. Up to that 
point, the pipe appeared in reasonable shape with no tears or cracks. This run is 
identified as Section No. 21 in the inspection report (Attachment 1).  

In order to fully inspect this pipe, the inspection was conducted from the outfall end 
of the pipe and is described in the following bullet. 

 Kite Hill Outfall to Kite Hill Manhole. At approximately 20 feet from the outfall, the 
pipe was severely twisted and crushed and the camera was unable to go any further. 
The twisting was so significant that there was no visibility beyond the deformation. It 
is likely that the pipe is crushed beyond this point as well. This run is identified as 
Section No. 25 in the inspection report.  

It was noted by Pete Rude of Seattle Public Utilities that he has never observed any 
water coming out of this pipe, even during heavy storms. 

There are also three influent pipes that enter the Kite Hill Manhole on top of Kite Hill, identified 
as East, West, and North. The descriptions of the inspections of these pipes are below: 

 Kite Hill Manhole to Eastern Inlet. A 6-inch PVC pipe that comes from the Eastern 
Inlet, which is in the grass just to the east of the East marker on the sundial on top of 
Kite Hill. There was no evidence that the East marker, which appeared to be a 
stormwater inlet, is connected to this inlet. At approximately 30 feet from the 
manhole there were deposits that had filled in approximately 20 percent of the pipe. 
At 52 feet from the manhole, the Eastern Inlet was reached. Other than the debris at 



Mr. John Keeling, Ecology 
October 7, 2011 
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Storm Drain Source Control 
Evaluation Phase 3 Data 

Report Addendum
 

30 feet, this run appeared to be in reasonable shape with no tears or cracks. This run 
is identified as Section No. 22 in the inspection report.  

 Kite Hill Manhole to Western Inlet. A 6-inch PVC pipe that comes from the 
Western Inlet, which is in the grass just to the west of the West marker on the sundial 
on top of Kite Hill. There was no evidence that the West marker, which appeared to 
be a stormwater inlet, is connected to this inlet. At 17 feet from the manhole, the 
Western Inlet was reached. This run appeared to be in reasonable shape with no 
tears or cracks. This run is identified as Section No. 23 in the inspection report.  

 Kite Hill Manhole to Northern Inlet. A 6-inch corrugated ABS pipe that enters the 
manhole from a northerly direction. At 5 feet from the manhole, the pipe was 
completely filled with debris, rocks, and soil and the inspection was abandoned. This 
pipe is assumed to continue to the northern portion of Kite Hill and the sundial 
sculpture, but is likely not active. This run is identified as Section No. 24 in the 
inspection report.  

Outfall F 

Outfall F is a 6-inch pipe that discharges into Lake Union on the south side of the park and is 
located at the west end of the prow along the southern portion of the park as shown on Figure 1. 
The Outfall F drain consists of a solid pipe that conveys subsurface water collected in an 
upgradient perforated pipe. The upstream portion of this system is a perforated pipe that is 
below the ground surface and collects subsurface drainage only. The perforated pipe is located 
in a low elevation area just north of a paved path and is approximately 40 feet long. Stormwater 
runoff from a northern area of the park that is between the main east-west path and the parking 
lot is conveyed to this area through an inlet and short pipe that conveys the runoff to the south 
underneath the paved path. This runoff then travels overland to the low area where the 
perforated pipe is located. Additional runoff from the eastern side of Kite Hill and the grassy 
area west of the cracking towers may also infiltrate and be collected by the perforated pipe.  

Because of the high level of water in Lake Union in June 2010, this pipe was unable to be 
accessed safely and was therefore not inspected and was re-inspected in January 2011. The 
results of that inspection are below: 

 Outfall F Upstream. Outfall F is a 6-inch corrugated ABS pipe. The camera went 
approximately 18 feet before the pipe was 100 percent filled with dirt and the 
inspection was abandoned. It was noted by Pete Rude of Seattle Public Utilities that 
he has never observed flow from Outfall F during several storms and based on the 
blockage observed during the video inspection it is unlikely that this pipe is 
operational. This run is identified as Section No. 26 in the inspection report.  

REFERENCES 

Floyd|Snider. 2010. Gas Works Park Final Storm Drain Source Control Evaluation Phase 3 Data 
Report. Prepared for City of Seattle, Seattle Public Utilities. December. 

  



Mr. John Keeling, Ecology 
October 7, 2011 
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Storm Drain Source Control 
Evaluation Phase 3 Data 

Report Addendum
 

ENCLOSURES 

Figure 1 Video Inspection Locations, January 2011 

Attachment 1 Outfall Inspection Reports 

Attachment 2 Inspection Photos 

Attachment 3 Outfall Inspection DVD 
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Storm Drain Source Control Evaluation
Phase 3 Data Report Addendum

Gas Works Park
City of Seattle

Figure 1
Video Inspection Locations

January 2011

Notes:
1. Location of Harbor Patrol Overflow Outfall is approximate.
2. Top of Bank location taken from Draft data provided by
    AECOM.
3. Tax parcel data provided by King County GIS.
  · Storm drain features compiled from multiple sources
    including City of Seattle GIS, Floyd|Snider research,
    and 2008 Gas Works Park existing conditions survey.
  · Figure also includes results of previous video inspections.
  · Aerial image provided by City of Seattle and dated 2007.
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Outfall Inspection Reports 

  



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

1/5/2011  Light Rain Nirpaul  21

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

161.00 ft

Kite Hill
outfall
Downstream
161.00 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Polyethylene

1:405 Position Observation Photo

Gas Works Park   //   Page: 1

0.00 Manhole / Kite HIll

5.00 Water Level, Sag in pipe, 30 %of cross sectional area

23.00 Deformed, 20 %

157.00 Deposits Settled Other,  85 %of cross sectional area, from 02 to 10
o'clock,  , within 8 inches of joint: YES / dirt/rocks/debris

161.00 Survey Abandoned / due to rocks/dirt/debris

Kite Hill

QSR QMR SPR MPR OPR SPRI MPRI OPRI
5100 5121 5 7 12 5 3.5 4



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

1/5/2011  Light Rain Nirpaul  22

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

52.00 ft

Inlet east
Kite Hill
Upstream
52.00 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Polyvinyl Chloride

1:135 Position Observation Photo

Gas Works Park   //   Page: 2

0.00 Manhole / Kite Hill

30.00 Deposits Settled Other,  20 %of cross sectional area, from 04 to 08
o'clock,  , within 8 inches of joint: YES / sludge

52.00 Catch Basin / inlet east

Kite Hill

Inlet east

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 3100 0 3 3 0 3 3



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

1/5/2011  Light Rain Nirpaul  23

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

17.00 ft

inlet west
Kite Hill
Upstream
17.00 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Polyvinyl Chloride

1:50 Position Observation Photo

Gas Works Park   //   Page: 3

0.00 Manhole / Kite Hill

17.00 Manhole / Inlet West

Kite Hill

inlet west

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

1/5/2011  Light Rain Nirpaul  24

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

6.00 ft

Inlet North
Kite Hill
Upstream
6.00 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Polyethylene

1:50 Position Observation Photo

Gas Works Park   //   Page: 4

0.00 Manhole / Kite Hill

5.50 Deposits Settled Other,  100 %of cross sectional area, from 12 to 12
o'clock,  , within 8 inches of joint: YES / dirt/rocks/debris

6.00 Survey Abandoned / due to rocks/debris/dirt

Kite Hill

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 5100 0 5 5 0 5 5



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

1/5/2011  Light Rain Nirpaul  25

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

21.00 ft

Kite Hill
Outfall
Upstream
21.00 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Polyethylene

1:60 Position Observation Photo

Gas Works Park   //   Page: 5

0.00 End of Pipe / OutFall

7.00 Deposits Settled Other,  5 %of cross sectional area, from 05 to 07
o'clock,  , within 8 inches of joint: YES 

20.00 Deformed, 100 %

21.00 Survey Abandoned / due to deformed pipe

Outfall

QSR QMR SPR MPR OPR SPRI MPRI OPRI
5100 2100 5 2 7 5 2 3.5



 Bravo Environmental
 

 Kenmore
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas Works Park Storm
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

1/5/2011  Light Rain Nirpaul  26

U-1208-7918    No Pre-Cleaning  

Gas Works Park
Seattle

Stormwater

17.50 ft

Unknown
Outfall F
Upstream
17.50 ft

Maintenance Related

Floyd/Gas Works 06.25.2010

6 inch
Polyethylene

1:50 Position Observation Photo

Gas Works Park   //   Page: 6

0.00 End of Pipe / Outfall F

6.00 Deposits Settled Gravel,  10 %of cross sectional area, from 05 to 07
o'clock,  , within 8 inches of joint: YES

17.00 Deposits Settled Other,  100 %of cross sectional area, from 12 to 12
o'clock,  , within 8 inches of joint: YES / rocks/dirt/debris

17.50 Survey Abandoned / due to debris

Outfall F

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 5121 0 7 7 0 3.5 3.5



 

 

 

Attachment 2 
Inspection Photographs 
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Photograph 1. Kite Hill Outfall looking north. January 1, 2010. 

 

Photograph 2. Video capture of crushed pipe 20 feet from Kite Hill Outfall. January 5, 2011. 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 
Gas Works Park 
City of Seattle 

Attachment 2
Photographs 1 and 2
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Photograph 3. Eastern Inlet on Kite Hill. August 22, 2011. 

 

Photograph 4. Western Inlet on Kite Hill. August 22, 2011. 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 
Gas Works Park 
City of Seattle 

Attachment 2
Photographs 3 and 4
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Photograph 5. Video capture of Kite Hill Manhole to Eastern Inlet. January 5, 2011. 

 

Photograph 6. Video capture of Kite Hill Manhole to completely filled Northern Inlet. January 5, 2011. 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 
Gas Works Park 
City of Seattle 

Attachment 2
Photographs 5 and 6
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Photograph 7. Outfall F looking north. January 5, 2011. 

 

Photograph 8. Video capture of filled pipe 18 feet from Outfall F. January 5, 2011. 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 
Gas Works Park 
City of Seattle 

Attachment 2
Photographs 7 and 8

 



 

 

 

Attachment 3 
Outfall Inspection Video 

(provided on DVD) 

 



ATTACHMENT 6B-6 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 2 – Waterway #20 

(Video files on DVD)



 

Two Union Square
601 Union Street, Suite 600

Seattle, WA 98101
tel: 206.292.2078 fax: 206.682.7867
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Memorandum 

To: Mr. Pete Rude, Seattle Public Utilities 

Copies:  

From: Stephen Bentsen, P.E.  
Allison Geiselbrecht, Ph.D. 

Date: March 5, 2012 

Project No: COS-GWSA.07020 

Re: Storm Drain Source Control Evaluation Phase 3 Data Report Addendum 2 – 
Waterway #20 

 
This memorandum describes the inspections that were conducted at Gas Works Park since 
2007 relating to the stormwater conveyance system that discharges into Waterway #20. This 
memorandum is intended to provide a summary of numerous investigations conducted on this 
conveyance system. The document provides a chronology of the events related to this 
Waterway #20 system and provides a description of the findings and a summary of the key 
issues related to this system. 

BACKGROUND AND HISTORY 

Waterway #20 is located between Harbor Patrol and the South Yard of King County Metro, at 
the foot of Densmore Avenue North (refer to Figure 1). The Waterway #20 storm drain was built 
prior to 1919 and currently discharges stormwater into Waterway #20 at the western end of the 
Harbor Patrol facility via an 8-inch stormwater outfall located near the shoreline.  

The drainage basin for this outfall contributes stormwater from approximately 7.0 acres, with 
inputs primarily from street right-of-ways, Gas Works Park, a condominium complex, and the 
majority of the former Metro Lake Union North Yard currently planned for development. The 
location and size of this basin was developed using available maps and field verification 
conducted by Seattle Public Utilities (SPU). The Waterway #20 basin encompasses the majority 
of the former North Yard of the King County Metro Lake Union Facility, but does not include the 
South Yard. Available information indicates that no piped drainage system exists currently in the 
South Yard. The remainder of the stormwater runoff from the North Yard discharges into 
Waterway #21 (west of Northlake Shipyard), along with stormwater collected in a series of catch 
basins and inlets within the public right-of-way.  

The conveyance system for Waterway #20 goes through the western portion of Gas Works 
Park, a Model Toxics Control Act (MTCA) site that may contain contaminated soil and 
associated groundwater in close proximity to the stormwater conveyance system. Because 
contaminated soils could infiltrate the stormwater conveyance system depending on its 
condition, the integrity of the stormwater conveyance system was identified as a potential 



Mr. Pete Rude, SPU 
March 5, 2012 
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source control and sediment recontamination concern for the Gas Works Sediment Area 
(GWSA). 

METHODOLOGY 

In order to evaluate the condition of the storm drains and identify areas of concern, video 
inspections of selected lines were conducted by Bravo Environmental and SPU. Oversight of 
the storm drain system investigation was conducted by Floyd|Snider field staff who documented 
activities with photographs and field notes. During the video inspections, field staff documented 
the start and end time of each video inspection and noted items of interest including location 
along the pipe, etc. Field staff were responsible for ensuring that video crews attempted to 
investigate all proposed storm drain lines and conducted the video survey according to the 
City of Seattle protocols. 

Typically, video was recorded and narrated by the operator with distance markings and visual 
observations. These visual observations included blockages, laterals, joint conditions, cracks, 
and similar items. In addition to the video, a report was developed for each stretch of pipe 
inspected, which documented the observations including pictures of any items of interest. Video 
inspections conducted by SPU do not include narrations or a written report. In addition, 
technical difficulties occurred during the recording of some inspections and records are not 
available in a few cases. Table 1 identifies the dates and locations of the video inspections 
conducted within the Waterway #20 conveyance system. 

Line cleaning was performed on select lines within the Waterway #20 conveyance system by 
Bravo Environmental and SPU. Floyd|Snider did not observe the line cleaning by SPU, but it is 
assumed that a similar methodology was used. Line cleaning consisted of plugging the 
downgradient lines to prevent cleaning water from discharging to Lake Union. A pressure 
washer was then used with various water nozzles to remove material within the pipe that was 
being cleaned. As the water entered the location where the cleaning was taking place, it was 
vacuumed and placed in a Vactor truck for disposal at an appropriate facility. If necessary, the 
cleaning was done in conjunction with a video inspection in order to identify the nature of 
blockages and determine the possibility of further line cleaning. Table 1 identifies the dates and 
locations of the line cleaning conducted within the Waterway #20 conveyance system. 

EVENT CHRONOLOGY—2007 TO 2009 

Numerous events and investigations have been conducted since 2007 in order to fully 
understand the nature and integrity of the Waterway #20 conveyance system. A summary of the 
events related to this conveyance system in chronological order is provided below and these 
events are summarized in Table 1. Analytical data, video inspections on a DVD, and written 
reports of the video inspections are provided in Attachments A, B, and C, respectively. Key 
photographs and field notes/event summaries from the events are provided in Attachments D 
and E, respectively.  

It should be noted that there were several pipe sections that did not correspond with existing 
figures. Throughout the course of these inspections, the true nature of the conveyance system 
was better understood. The figures in this report reflect the most up-to-date understanding of 
site conditions as discovered during these multiple inspections. Figure 2 shows the locations of 
the samples and the sections of the conveyance system that have been inspected.  



Mr. Pete Rude, SPU 
March 5, 2012 
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A summary of the events related to Waterway #20 is as follows: 

 In 2007, a Joint Source Control Evaluation (JSCE) was conducted on the 
conveyance systems in the vicinity of Gas Works Park, including Waterway #20, 
which evaluated the nature of the facilities and areas that were part of the drainage 
basin, identified the potential for recontamination of the post-remedial sediments, 
and provided recommendations for additional data collection and actions related to 
source control. This information was presented to the Washington State Department 
of Ecology (Ecology) in the JSCE Report (Floyd|Snider 2007). Historical records and 
available information regarding the Waterway #20 conveyance system are included 
in Attachment F. 

 In October 2008, a source control screening investigation was conducted on several 
conveyance systems in the vicinity of Gas Works Park based on the 
recommendations of the JSCE. Work performed related to Waterway #20 included 
sampling of solids in catch basins and manholes and an initial video inspection of the 
accessible pipes. The analytical results and a summary of the inspection results 
were provided to Ecology in the Initial Source Control Screening Investigation of 
Storm Drains Report in April 2009 (Floyd|Snider 2009).  

 In June 2009, additional samples were collected from two locations, SL 4 and SL 3, 
to be used for disposal purposes for future cleaning. Video inspections were 
conducted by SPU in several pipes within this conveyance system. Due to technical 
difficulties, the inspections of several pipes were not recorded.  

 In July 2009, video inspections were conducted on this conveyance system using a 
larger camera with a longer range in order to reach locations that were previously 
inaccessible. Additional samples were collected from newly exposed locations and 
from previous locations for disposal purposes. 

 In August 2009, partial line cleaning was performed on the pipe from SL 4 to 
D029-003. Following cleaning, a video inspection was conducted on this line and 
additional lines in the SL 4 and SL 1 vicinities. 

 In September and October 2009, several pipes within the Waterway #20 conveyance 
system were cleaned and video inspected by SPU maintenance crews. The locations 
of these pipes are identified in Table 1. 

 In December 2009, several pipes within the Waterway #20 conveyance system were 
video inspected by SPU maintenance crews. The locations of these pipes are 
identified in Table 1. 

KEY WATERWAY #20 FINDINGS 

Most of the inspected pipe segments for Waterway #20 appeared to be in good condition. As 
noted above, several of the pipes did contain blockages, pipe changes, or structures that limited 
the video inspection of this area; however, it is believed that the investigations conducted have 
been conducted as thoroughly as possible. Disregarding small hairline cracks and minimal 
gaps, a summary of the key issues of the Waterway #20 conveyance system is below. The 
letters in the text correspond to the key locations as shown on Figure 2. Key photographs are 
shown in Attachment D. 



Mr. Pete Rude, SPU 
March 5, 2012 
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 SL 1 to SL 4 Pipe – Approximately 135 feet from SL 4 and 65 feet from SL 1 
(Location A), the material and diameter of the pipe changes. This may be a historical 
patch repair that is not in good shape. At this location, surrounding soil is visible and 
there are cracks in the vicinity. This pipe is in a historically industrial area and 
infiltration of contaminated soil and groundwater is a source control concern for the 
GWSA. There is also an obstruction near the SL 4 structure (Location B) consisting 
of wood and debris; however, water is able to travel past this obstruction. 

 SL 4 to Waterway #20 Outfall – There are roots growing at the joints between the 
pipe segments at numerous locations throughout the pipe. There is also exposure to 
the soil at the location where the covered catch basin pipe connects to this pipe 
(approximately 44 feet from SL 4, Location C); the joint at that location is completely 
exposed to the soil. At approximately 90 to 95 feet from SL 4 (Location D) there are 
several holes in the pipe and soil is visible at this location. At 135 feet (Location E) 
there is a large gap at the pipe joints. These gaps may allow potentially 
contaminated soil and groundwater to enter the conveyance system. Additionally, the 
outfall for this pipe is located several feet offshore and is cracked. The outfall for this 
pipe was initially further out into Lake Union, but has broken off near the shoreline.  

 SL 4 to D029-003 – This pipe has severe blockage and is not believed to be 
functional as no water has been observed discharging out of this pipe during storm 
events. Numerous cleaning events were performed on this pipe, but were unable to 
get further than approximately 100 feet (Location F) before hitting obstructions that 
the pressure washer could not pass. 

 SL 1 to PE – The joint in between SL 1 and inlet PE (Location G) does not appear to 
be a standard connection point. Although it has been confirmed that these two points 
are connected, it is unclear as to what this structure is and the integrity of it has not 
been evaluated. 

 Covered and inoperable conveyance structures – There are numerous covered catch 
basins or inlets (Locations G, H, I, and J) that are no longer functioning due to 
coverage with soil or pavement; however, it does not appear to be affecting drainage 
in this area. 

 Inlet on North Northlake Way (Location K) – This outlet for this inlet was only able to 
be inspected for 8 feet until it was completely filled with material. In essence, this 
inlet is no longer active. This inlet may lead to the pipe that connects SL 4 and 
D029-003, but it is unknown. 

 SL 2 to SL 1 – The pipe that leads from SL 2 to SL 1 was unable to be completely 
inspected due to the debris in the pipe (Location L); however, this does not appear to 
be affecting drainage in this area. 

It should be noted that this evaluation does not identify stormwater capacity issues or ponding 
issues that may occur within this conveyance system. The key findings above only identify 
structural integrity issues or operational issues within the conveyance system. This evaluation 
also does not consider the analytical results associated with this area, such as catch basin 
sample results.  



Mr. Pete Rude, SPU 
March 5, 2012 
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Table 1
Chronology of Waterway #20 Stormwater Conveyance Pipe Video Inspections and Cleaning1,2

Gas Works Sediment Area

Conveyance Pipe Event Notes Report No.
On 
DVD Company

SL 1 to D022-262 Video Inspection Completed. Section No. 10 in 
October 2008 
Report

Yes Bravo

SL 1 to SL 4 Video Inspection Partial inspection due to pipe change 
and joint offset.

Section No. 11 in 
October 2008 
Report

Yes Bravo

SL 1 to Western CB Video Inspection Unable to conduct due to blockage.  
Unknown point identified as SL 3 on 
video inspection report. Location 
shown as unknown in April 2009 
Report.

Section No. 12 in 
October 2008 
Report

No Bravo

SL 1 to Eastern CB Video Inspection Partial inspection due to blockage. 
Western CB identified as CB on 
video inspection report. Actual 
location of CB unknown.

Section No. 13 in 
October 2008 
Report

Yes Bravo

SL 1 to MH 3.1 Video Inspection Completed. MH 3.1 incorrectly 
identified as SL 2 on video.

Section No. 14 in 
October 2008 
Report

Yes Bravo

MH 3.1 to SL 3 Video Inspection Completed. Section No. 15 in 
October 2008 
Report

No Bravo

SL 1 to PE Video Inspection Partial inspection due to material 
change and impassable joint.  Actual 
location of PE unknown.

Section No. 16 in 
October 2008 
Report

Yes Bravo

SL 5 to Catch Basin 1 Video Inspection Partial inspection due to blockage. 
This section was incorrectly thought 
to be SL 4 to SL 1 at the time since 
SL 4 was buried.

Section No. 17 in 
October 2008 
Report

Yes Bravo

SL 5 to Catch Basin 2 Video Inspection Partial inspection due to blockage. 
This section was incorrectly thought 
to be SL 4 to D029-003 at the time 
since SL 4 was buried.

Section No. 18 in 
October 2008 
Report

Yes Bravo

SL 5 to pipe from SL 4 
to Waterway #20 
Outfall

Video Inspection Unable to access due to cover. NA NA Bravo

SL 5 to Catch Basin 1 Video Inspection Completed. NA No SPU

SL 5 to Catch Basin 2 Video Inspection Completed. NA No SPU

SL 5 to pipe from SL 4 
to Waterway #20 
Outfall

Video Inspection Completed. NA No SPU

North Northlake Way 
CB to Unknown

Video Inspection Only able to go 8 feet before 
completely clogged. Unknown where 
this pipe goes. Not shown on Figure 
2.

NA No SPU

SL 1 to SL 4 Video Inspection Near complete inspection but 
stopped near end due to obstruction.

NA No SPU

SL 4 to SL 1 Video Inspection Partial inspection due to joint offset. 
SL 1 incorrectly identitfied as D022-
262 on Inspection Report.

Section No. 1 in 
July 2009 Report

Yes Bravo

SL 4 to Waterway #20 
Outfall

Video Inspection Partial inspection due to hitting water 
and unable to see.

Section No. 2 in 
July 2009 Report

Yes Bravo

SL 4 to D029-003 Video Inspection Unable to begin due to blockage. Section No. 3 in 
July 2009 Report

Yes Bravo

SL 4 to D029-003 Line Cleaning Approximately 120 feet of this pipe 
was cleaend until it was completely 
clogged.

NA NA Bravo

SL 4 to D029-003 Video Inspection Partial inspection to approximately 
95 feet before stopping due to 
blockage. Report only goes to 
33 feet but second video goes to 
100 feet.

Section No. 1 in 
August 2009 
Report

Yes Bravo

SL 1 to PE Video Inspection Partial inspection due to dropoff. PE 
was called Unknown on the video 
inspection report.

Section No. 3 in 
August 2009 
Report

Yes Bravo

Inlet to PE Video Inspection Verified connection from inlet to SL 
1.

NA No Bravo

SL 2 to SL 2 Inlet Video Inspection Partial inspection due to blockage. Section No. 4 in 
August 2009 
Report

Yes Bravo

SL 2 to SL 1 Video Inspection Partial inspection due to blockage. Section No. 5 in 
August 2009 
Report

Yes Bravo

SL 1 to Western CB Line Cleaning Unknown if CB or end was found. NA NA SPU

8/24/2009

09/2009–
10/2009

8/24/2009

Date 
10/2/2008

10/2/2008

10/2/2008

10/2/2008

10/2/2008

10/2/2008

10/2/2008

10/2/2008

10/2/2008

10/2/2008

6/15/2009

6/15/2009

6/15/2009

6/15/2009

6/15/2009

7/14/2009

7/14/2009

7/14/2009

8/24/2009

8/24/2009

8/24/2009

8/24/2009
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Table 1
Chronology of Waterway #20 Stormwater Conveyance Pipe Video Inspections and Cleaning1,2

Gas Works Sediment Area

Conveyance Pipe Event Notes Report No.
On 
DVD CompanyDate 

SL 1 to Eastern CB Line Cleaning End (suspected inlet) not reached. NA NA SPU

SL 1 to PE Line Cleaning Unkown if PE was reached. NA NA SPU

SL 4 to Waterway #20 
Outfall

Video Inspection Completed. NA Yes SPU

SL 1 to D022-262 Video Inspection Completed. NA No SPU
SL 1 to SL 4 Video Inspection Partial inspection due to offset joint 

at 57 feet.
NA Yes SPU

SL 1 to MH 3.1 Video Inspection Completed. NA No SPU
SL 1 to Western CB Video Inspection Partial inspection due to blockage at 

73 feet.
NA Yes SPU

SL 1 to Eastern CB Video Inspection Partial inspection due to blockage at 
149 feet. No inlet or end of pipe 
reached.

NA Yes SPU

SL 2 to SL 1 Video Inspection Unable to inspect due to blockage in 
pipe near SL 2.

NA No SPU

1
2

Bravo
GIS
NA

SPU

12/14/2009

12/14/2009

12/14/2009
12/14/2009

12/14/2009
12/14/2009

12/14/2009

09/2009–
10/2009
09/2009–
10/2009

Abbreviations:

Not applicable

Bravo Environmental
Geographical Information Systems

Seattle Public Utilities

Location SL 1 is also known as D-022-263 in the SPU GIS system.
Location SL 4 is also known as D-029-002 in the SPU GIS system.

Notes:
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Storm Drain Source Control Evaluation
Phase 3 Data Report Addendum 2

Gas Works Sediment Area
City of Seattle

Figure 1
Vicinity Map

Notes:
·  Orthoimage provided by City of Seattle and dated 2005.
·  Reference data provided by ArcGIS Streetmap North America.
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Storm Drain Source Control Evaluation
Phase 3 Data Report Addendum 2

Gas Works Sediment Area
City of Seattle

Figure 2
Video Inspection and

Key Finding Locations
Waterway #20 Conveyance System

Notes:
1. Tax parcel data provided by King County GIS.
2. Features designated "Inactive" are covered with soil and
    are no longer free-draining.
  · Storm drain features compiled from multiple sources
    including City of Seattle GIS, Floyd|Snider research,
    and 2008 Gas Works Park existing conditions survey.
  · Figure also includes results of previous video inspections.
  · Aerial image provided by City of Seattle and dated 2007.
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Table A.1
Waterway #20 Conveyance System Structure Solids Analytical Results

Gas Works Sediment Area

Units
Conventionals (USEPA Method 160.3 )

Total Solids % 34 57.3 46.6 na 33.6
Total Organic Carbon2 % 13.3 10.8 12 na 18.1

Metals (USEPA Method 6010B )
Arsenic mg/kg 10 U 9 U 20 39 20
Cadmium mg/kg 1.2 1.4 2.5 2.8 1.6
Chromium mg/kg 28 56.9 69 43 51
Copper mg/kg 117 191 301 159 184
Lead mg/kg 56 137 183 456 187
Mercury3 mg/kg 0.1 U 0.11 0.2 0.22 0.3
Silver mg/kg 0.8 U 0.5 U 0.6 U 0.4 U 0.8 U
Zinc mg/kg 384 651 851 507 379

Polychlorinated Biphenyls (PCBs; USEPA Method 8082 )
Aroclor 1016 µg/kg 32 U 33 U 64 U 520 33 U
Aroclor 1221 µg/kg 32 U 33 U 64 U 64 U 33 U
Aroclor 1232 µg/kg 32 U 33 U 64 U 64 U 33 U
Aroclor 1242 µg/kg 32 U 33 U 64 U 64 U 33 U
Aroclor 1248 µg/kg 32 U 33 U 130 UY 480 UY 33 U
Aroclor 1254 µg/kg 32 U 39 160 330 51
Aroclor 1260 µg/kg 32 U 33 U 120 210 J 33 U
PCBs (Total) µg/kg 32 U 39 280 1060 J 51

Semivolatile Organic Compounds (USEPA Method 8270D )
2,4,5-Trichlorophenol µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
2,4,6-Trichlorophenol µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
2,4-Dichlorophenol µg/kg 1,400 U 1,300 U 3,300 U 6,200 U 960 U
2,4-Dimethylphenol µg/kg 280 U 260 U 650 U 620 U 190 U
2,4-Dinitrophenol µg/kg 2,800 U 2,600 U 6,500 U 6,200 U 1,900 U
2-Chloronaphthalene µg/kg 280 U 260 U 650 U 620 U 190 U
2-Chlorophenol µg/kg 280 U 260 U 650 U 620 U 190 U
2-Methylphenol µg/kg 280 U 260 U 650 U 620 U 190 U
2-Nitrophenol µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
4,6-Dinitro-o-cresol µg/kg 2,800 U 2,600 U 6,500 U 6,200 U 1,900 U
4-Chloro-3-methylphenol µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
4-Methylphenol µg/kg 280 U 260 U 650 U 620 U 380
4-Nitrophenol µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
Benzoic acid µg/kg 2,800 U 2,600 U 6,500 U 6,200 U 1,900 U
Benzyl alcohol µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
bis(2-Chloroethoxy)methane µg/kg 280 U 260 U 650 U 620 U 190 U
bis-Chloroisopropyl ether µg/kg 280 U 260 U 650 U 620 U 190 U
Carbazole µg/kg 280 U 260 U 330 J 1,300 190 U
Dibenzofuran µg/kg 280 U 260 U 650 U 1,300 210
Hexachlorobutadiene µg/kg 280 U 260 U 650 U 620 U 190 U
Hexachlorocyclopentadiene µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
Isophorone µg/kg 280 U 260 U 650 U 620 U 190 U
N-Nitroso-di-n-propylamine µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
N-Nitrosodiphenylamine µg/kg 280 U 260 U 650 U 620 U 190 U
Pentachlorophenol µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
Phenol µg/kg 280 U 260 U 650 U 620 U 190 U
Low Molecular Weight Polycyclic Aromatic Hydrocarbon (LPAH)

Naphthalene µg/kg 280 U 260 U 460 J 1,200 430
Acenaphthylene µg/kg 280 U 260 U 1,200 3,200 630
Acenaphthene µg/kg 280 U 260 U 650 U 1,900 190 U
Fluorene µg/kg 280 U 260 U 650 U 2,400 210
Phenanthrene µg/kg 380 820 3,000 2,400 1,700
Anthracene µg/kg 280 U 260 U 620 J 6,100 430
Total LPAH4 µg/kg 380 820 5,280 J 27,800 3,400
1-Methylnaphthalene µg/kg 280 U 260 U 650 U 580 J 340
2-Methylnaphthalene µg/kg 280 U 260 U 350 J 620 420

High Molecular Weight Polycyclic Aromatic Hydrocarbon (HPAH)
Fluoranthene µg/kg 780 1,500 5,600 27,000 3,000
Pyrene µg/kg 620 1,100 7,300 27,000 2,800
Benzo(a)anthracene µg/kg 280 U 470 2,800 13,000 1,300
Chrysene µg/kg 550 780 5,300 17,000 1,700
Benzo(b)fluoranthene µg/kg 280 U 730 2,800 11,000 2,000
Benzo(k)fluoranthene µg/kg 470 560 2,800 11,000 1,200
Benzofluoranthenes (total) µg/kg 470 1,290 5,600 22,000 3,200
Benzo(a)pyrene µg/kg 280 U 490 3,400 15,000 1,600
Benzo(g,h,i)perylene µg/kg 280 U 260 U 1,600 5,800 620
Indeno(1,2,3-cd)pyrene µg/kg 280 U 260 U 1,400 5,700 540
Dibenzo(a,h)anthracene µg/kg 280 U 260 U 650 U 1,100 190 U
Total HPAH5 µg/kg 2,420 5,630 33,000 134,000 14,800

Analytes (Testing Method)
SL 2 SL 3 SL 51Sampling Location SL 4 Base

SL 4 Pipe to 
D029-003
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Table A.1
Waterway #20 Conveyance System Structure Solids Analytical Results

Gas Works Sediment Area

UnitsAnalytes (Testing Method)
SL 2 SL 3 SL 51Sampling Location SL 4 Base

SL 4 Pipe to 
D029-003

Total Polycyclic Aromatic Hydrocarbons (PAHs)6

Total PAH6 µg/kg 2,800 6,450 38,300 J 151,000 17,600
Phthalates

bis(2-Ethylhexyl)phthalate µg/kg 12,000 7,800 16,000 4,100 1,500
Butyl benzyl phthalate µg/kg 280 U 260 U 520 J 620 U 190 U
Di-n-butyl phthalate µg/kg 280 U 260 U 650 U 620 U 190 U
Di-n-octyl phthalate µg/kg 880 260 U 880 620 U 190 U
Diethylphthalate µg/kg 280 U 260 U 650 U 620 U 190 U
Dimethyl phthalate µg/kg 280 U 260 U 650 U 620 U 190 U

Volatile Organic Compounds (USEPA Method 8270D )
1,2,4-Trichlorobenzene µg/kg 280 U 260 U 650 U 620 U 190 U
1,2-Dichlorobenzene µg/kg 280 U 260 U 650 U 620 U 190 U
1,3-Dichlorobenzene µg/kg 280 U 260 U 650 U 620 U 190 U
1,4-Dichlorobenzene µg/kg 280 U 260 U 650 U 620 U 190 U
2,4-Dinitrotoluene µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
2,6-Dinitrotoluene µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
2-Nitroaniline µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
3,3'-Dichlorobenzidine µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
3-Nitroaniline µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
4-Bromophenyl phenyl ether µg/kg 280 U 260 U 650 U 620 U 190 U
4-Chloroaniline µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
4-Chlorophenyl phenyl ether µg/kg 280 U 260 U 650 U 620 U 190 U
4-Nitroaniline µg/kg 1,400 U 1,300 U 3,300 U 3,100 U 960 U
bis(2-Chloroethyl)ether µg/kg 280 U 260 U 650 U 620 U 190 U
Hexachlorobenzene µg/kg 280 U 260 U 650 U 620 U 190 U
Hexachloroethane µg/kg 280 U 260 U 650 U 620 U 190 U
Nitrobenzene µg/kg 280 U 260 U 650 U 620 U 190 U

Notes:
Italics Indicates detected concentrations.

1 Incorrectly identified as SL 4 in Initial Investigation Report. Further investigation correctly identified it as SL 5.
2 Tested using the Plumb Method.
3 Tested using USEPA 7471A Method.
4

5

6 The total PAH represents the sum of the LPAH and HPAH results rounded to three significant figures.

Abbreviations:
µg/kg Micrograms per kilogram
mg/kg Milligrams per kilogram

na Not analyzed
USEPA U.S. Environmental Protection Agency

Qualifiers:
J Indicates the compound was detected and the value shown is an estimate.
U Indicates the compound was undetected at the reported concentration.

UY Indicates the compounds was undetected at the raised reporting limit.

The total HPAH represents the sum of the following high molecular weight polynuclear aromatic compounds: fluroanthene, pyrene, benz(a)anthracene, chrysene, 
total benzofluoranthenes, benzo(a)pyrene, benzo(g,h,i)perylene, indeno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene. The result has been rounded to three 
significant figures.

The total LPAH represents the sum of the following low molecular weight polynuclear aromatic compounds: naphthalene, acenapthylene, acenapthene, fluorene, 
phenanthrene, and anthracene. 1-Methylnaphthalene and 2-methylnapthalene are not included in the LPAH definition. The result has been rounded to three 
significant figures.
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(provided on DVD) 
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Evaluation Phase 3 Data 
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Attachment B  

This page is a directory to the video inspections that are on the DVD. The video inspections on 
the DVD are described further in Table 1 and, if applicable, are described in the body of the 
memo. The folders and files on the attached DVD are as follows: 
 

 Folder: October 2008 Video – video inspections of the following pipe sections are 
within this folder. 

 D022-263 (SL 1) to D029-002 (SL 4) 

 D022-263 (SL 1) to D022-262 

 D022-263 (SL 1) to Eastern CB 

 D022-263 to M 3.1 

 D022-263 to PE 

 SL 5 to Unused Catch Basin 1 

 SL 5 to Unused Catch Basin 2 

 Folder: July 2009 Video – video inspections of the following pipe sections are within 
this folder. 

 SL 4 to D029-003 

 SL 4 to SL 1 071409 

 SL 4 to WW20 Outfall 

 Folder: August 2009 Video – video inspections of the following pipe sections are 
within this folder. 

 SL 1 to PE 

 SL 2 to SL 2 Inlet 

 SL 4 to D029-003 mid-cleaning 

 SL 4 to S029-003 post cleaning 

 SL2 to SL 1 

 Folder: December 2009 Video – video inspections of the following pipe sections are 
within this folder. 

 SL 1 to SL 4 

 SL 1 to Western CB 

 SL 4 to Eastern CB 

 SL 4 to WW20 OF Full 

 SL 4 to WW20 OF Partial 
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Video Inspection Reports 

  



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Dry Al  10

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

38.78 ft

D022-263 (SL 1)
D022-262
Upstream
38.78 ft

Routine Assessment

GS-10.1.08

12 inch
Ductile Iron Pipe

1:96 Position Observation Photo

COS-GWSA.06020   //   Page: 16

0.00 Manhole, REMARK: D022-263

0.00 Deposits Settled Other,  5 %of cross sectional area, from 10 to 02
o'clock,  within 8 inches of joint: YES, REMARK: evidence of surcharge

3.93 Tap Factory Made Active, at 09 o'clock, 6", within 8 inches of joint: NO

38.78 Manhole, REMARK: D022-262

D022-263 (SL 1)

D022-262

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2100 0 2 2 0 2 2



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  11

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

66.88 ft

D022-263  (SL 1)
D029-002 (SL 4)
Downstream
66.88 ft

Routine Assessment

GS-10.1.08

8 inch
Vitrified Clay Pipe

1:176 Position Observation Photo

COS-GWSA.06020   //   Page: 17

0.00 Manhole, REMARK: D022-623

3.32 Deposits Settled Other,  5 %of cross sectional area, from 11 to 01
o'clock,  within 8 inches of joint: YES, REMARK: evidence of surcharge

3.32 Infiltration Stain, from 07 to 09 o'clock, within 8 inches of joint: NO

5.14 Infiltration Stain, from 07 to 09 o'clock, within 8 inches of joint: YES

13.90 Material Change, Polyvinyl Chloride (PVC), REMARK:  

18.63 Material Change, Vitrified clay pipe, REMARK:  

21.76 D022-263  (SL 1)_D029-002
(SL 4)_100208_092533_A.JPG

Tap Factory Made Defective, at 09 o'clock, 6", within 8 inches of joint:
NO, REMARK: Debris

25.18 Infiltration Stain, from 07 to 09 o'clock, within 8 inches of joint: NO

27.30 Infiltration Stain, from 03 to 06 o'clock, within 8 inches of joint: NO

61.14 Crack Circumferential, from 02 to 05 o'clock, within 8 inches of joint:
YES

66.88 D022-263  (SL 1)_D029-002
(SL 4)_100208_093301_A.JPG

Material Change, Steel pipe, REMARK:  

66.88 Joint Offset Medium, REMARK:  

66.88 Survey Abandoned, REMARK: at change/offset

D022-263  (SL 1)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
1200 2200 2 4 6 1 2 1.5



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection photos / Inspection: COS-GWSA.06020
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks Park   11

COS-GWSA.06020   //   Page: 18

 

Photo: D022-263  (SL 1)_D029-002 (SL 4)_100208_092533_A.JPG,
VCR #: GS-10.1.08
21.76FT, Tap Factory Made Defective, at 09 o'clock, 6", within 8 
inches of joint: NO, REMARK: Debris

 

Photo: D022-263  (SL 1)_D029-002 (SL 4)_100208_093301_A.JPG,
VCR #: GS-10.1.08
66.88FT, Material Change, Steel pipe, REMARK:  



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  12

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

0.00 ft

D022-263 (SL1)
SL 3
Upstream
0.00 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:16 Position Observation Photo

COS-GWSA.06020   //   Page: 19

0.00 Manhole, REMARK:  

0.00 D022-263 (SL1)_SL
3_100208_095549_A.JPG

Survey Abandoned, REMARK: Debris

D022-263 (SL1)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0

Actually 
Western CB 



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection photos / Inspection: COS-GWSA.06020
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks Park   12

COS-GWSA.06020   //   Page: 20

 

Photo: D022-263 (SL1)_SL 3_100208_095549_A.JPG, VCR #:
GS-10.1.08
0FT, Survey Abandoned, REMARK: Debris



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  13

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

10.17 ft

D022-263 (SL 1)
CB
Upstream
10.17 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:32 Position Observation Photo

COS-GWSA.06020   //   Page: 21

0.00 Manhole, REMARK: D022-263

0.00 Deposits Settled Fine,  10 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES

10.17 Survey Abandoned, REMARK: Debris

D022-263 (SL 1)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 2100 0 2 2 0 2 2

= Western CB



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  14

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

60.43 ft

D022-263
MH 3.1
Upstream
60.43 ft

Routine Assessment

GS-10.1.08

8 inch
Concrete Segments (unbolted)

Overlay says SL 2 should be MH 3.1

1:160 Position Observation Photo

COS-GWSA.06020   //   Page: 22

0.00 Manhole, REMARK: D022-263

3.83 Deposits Attached Other, 5 %of cross sectional area, from 11 to 01
o'clock,  within 8 inches of joint: YES, REMARK: evidence of
surchargeing

5.74 Crack Longitudinal, at 06 o'clock, within 8 inches of joint: YES, Start

13.30 Crack Circumferential, from 06 to 12 o'clock, within 8 inches of joint:
YES

55.60 Crack Longitudinal, at 06 o'clock, within 8 inches of joint: YES, Finish

60.43 Manhole, REMARK: SL 2

D022-263

MH 3.1

QSR QMR SPR MPR OPR SPRI MPRI OPRI
2211 2100 5 2 7 1.67 2 1.75

= SL 1 



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  15

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

79.57 ft

MH 3.1
SL 3
Upstream
79.57 ft

Routine Assessment

GS-10.1.08

8 inch
Concrete Segments (unbolted)

1:192 Position Observation Photo

COS-GWSA.06020   //   Page: 23

0.00 Manhole, REMARK: MH 3.1

79.57 Manhole, REMARK: SL 3

MH 3.1

SL 3

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  16

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle
NE

Stormwater

27.80 ft

D022-263
PE
Upstream
27.80 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:80 Position Observation Photo

COS-GWSA.06020   //   Page: 24

0.00 Manhole, REMARK: D022-263

27.09 Material Change, Steel pipe, REMARK:  

27.80 Survey Abandoned, REMARK:  

D022-263

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0

= SL 1 



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  17

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

9.37 ft

D029-002  (SL 4)
D022-263 (SL 1)
Upstream
9.37 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:32 Position Observation Photo

COS-GWSA.06020   //   Page: 25

0.00 Manhole, REMARK: D029-002

0.00 Deposits Settled Fine,  10 %of cross sectional area, from 05 to 07
o'clock,  within 8 inches of joint: YES

9.37 Deposits Settled Fine,  25 %of cross sectional area, from 04 to 08
o'clock,  within 8 inches of joint: YES

9.37 General Observation, within 8 inches of joint: YES, REMARK: grate?

9.37 Survey Abandoned, REMARK: debris

D029-002  (SL 4)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 4121 0 6 6 0 3 3

Actually SL 5

Actually Catch 
Basin 1



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: Al@Bravoenvironmental.com

City : Seattle

Inspection Report / Inspection: COS-GWSA.06020
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

10/2/2008  Light Rain Al  18

T-007-083  Seattle Parks  No Pre-Cleaning  

Gasworks Park
Seattle

Stormwater

22.06 ft

D029-002 (SL 4)
D029-003
Upstream
22.06 ft

Routine Assessment

GS-10.1.08

6 inch
Vitrified Clay Pipe

1:64 Position Observation Photo

COS-GWSA.06020   //   Page: 26

0.00 Manhole, REMARK: D029-002

1.91 Deposits Settled Fine,  5 %of cross sectional area, from 05 to 07 o'clock,
 within 8 inches of joint: YES

18.03 Deposits Settled Gravel,  20 %of cross sectional area, from 04 to 08
o'clock,  within 8 inches of joint: YES

22.06 Survey Abandoned, REMARK: due to debris

D029-002 (SL 4)

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 3121 0 5 5 0 2.5 2.5

Actually SL 5

Actually Catch 
Basin 2



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas works 7.14.09
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

7/14/2009  Dry Al  1

T007-83  SPU  Jetting  

Gasworks
Seattle

Stormwater

135.37 ft

D 022-262 
D 029-002
Upstream
135.37 ft

Maintenance Related

SPU
7.14.09

8 inch
Vitrified Clay Pipe

1:325 Position Code Observation Photo Grade

Gas works 7.14.09   //   Page: 1

0.00 AMH Manhole, REMARK: D 029-002

132.05 MMC Material Change, Steel pipe, REMARK: Steel

135.37 MSA 1_3ASurvey Abandoned, REMARK: Size change

D 029-002

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0

Actually SL 1

= SL 4 



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas works 7.14.09
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks   1

Gas works 7.14.09   //   Page: 2

 

Photo: D 022-262 _D 029-002_071409_103532_A.JPG, 00:07:17
135.37FT, Survey Abandoned, REMARK: Size change



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas works 7.14.09
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

7/14/2009  Dry Al  2

T007-83  SPU  Jetting  

Gasworks
Seattle

Stormwater

116.94 ft

D 029-002
Waterway 20 outfall
Downstream
117.04 ft

Maintenance Related

SPU
7.14.09

8 inch
Vitrified Clay Pipe

1:300 Position Code Observation Photo Grade

Gas works 7.14.09   //   Page: 3

0.10 AMH Manhole, REMARK: D 029-002

5.84 RFJ M 2Roots Fine Joint, from 06 to 12 o'clock, within 8 inches of
joint: YES, Start

12.89 TFD 2_3A M 2Tap Factory Made Defective, at 03 o'clock, 6", within 8
inches of joint: NO, REMARK: roots

18.23 RMJ 2_4A M 4Roots Medium Joint, from 07 to 05 o'clock, 30 %, within 8
inches of joint: YES

26.89 MWLS M 2Water Level, Sag in pipe, 20 %of cross sectional area

43.31 TFD M 2Tap Factory Made Defective, at 12 o'clock, 6", within 8
inches of joint: NO

43.31 CM S 3Crack Multiple, from 12 to 12 o'clock, within 8 inches of
joint: YES

77.86 MMC Material Change, Concrete pipe (non-reinfored), REMARK:
CON

87.73 MMC Material Change, Vitrified clay pipe, REMARK: VCP

87.73 B 2_10A S 5Broken, from 12 to 12 o'clock, within 8 inches of joint: YES

91.86 B 2_11A S 5Broken, from 12 to 12 o'clock, within 8 inches of joint: YES,
REMARK: void

105.15 MWM M 4Water Mark, 60 %of cross sectional area

117.04 RFJ M 2Roots Fine Joint, from 06 to 12 o'clock, within 8 inches of
joint: YES, Finish

117.04 MSA Survey Abandoned, REMARK: camera under water

D 029-002

QSR QMR SPR MPR OPR SPRI MPRI OPRI
5231 4225 13 18 31 4.33 2.57 3.1

= SL 4



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas works 7.14.09
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks   2

Gas works 7.14.09   //   Page: 4

 

Photo: D 029-002_Waterway 20 outfall_071409_104654_A.JPG,
00:02:05
12.89FT, Tap Factory Made Defective, at 03 o'clock, 6", within 8 
inches of joint: NO, REMARK: roots

 

Photo: D 029-002_Waterway 20 outfall_071409_104739_A.JPG,
00:02:46
18.23FT, Roots Medium Joint, from 07 to 05 o'clock, 30 %, within 
8 inches of joint: YES



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas works 7.14.09
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks   2

Gas works 7.14.09   //   Page: 5

 

Photo: D 029-002_Waterway 20 outfall_071409_105449_A.JPG,
00:08:17
87.73FT, Broken, from 12 to 12 o'clock, within 8 inches of joint: 
YES

 

Photo: D 029-002_Waterway 20 outfall_071409_105707_A.JPG,
00:10:10
91.86FT, Broken, from 12 to 12 o'clock, within 8 inches of joint: 
YES, REMARK: void



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection Report / Inspection: Gas works 7.14.09
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

7/14/2009  Dry Nirpaul  3

T007-83  SPU  Jetting  

Gasworks
Seattle

Stormwater

0.00 ft

D029-003
D029-002
Upstream
0.00 ft

Maintenance Related

SPU
7.14.09

8 inch
Vitrified Clay Pipe

1:25 Position Code Observation Photo Grade

Gas works 7.14.09   //   Page: 6

0.00 AMH Manhole, REMARK: D029-002

0.00 DSF 3_2A M 5Deposits Settled Fine,  80 %of cross sectional area, from
02 to 10 o'clock,  within 8 inches of joint: YES

0.00 MSA Survey Abandoned, REMARK: Debris

D029-002

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 5100 0 5 5 0 5 5

= SL 4 



 Bravo Environmental
 6705 NE 175th St

 Kenmore, WA 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle

Inspection photos / Inspection: Gas works 7.14.09
City : Street : Date : Pipe Segment Reference : Section No :

Seattle Gasworks   3

Gas works 7.14.09   //   Page: 7

 

Photo: D029-003_D029-002_071409_112611_A.JPG, 00:00:23
0FT, Deposits Settled Fine,  80 %of cross sectional area, from 02 
to 10 o'clock,  within 8 inches of joint: YES



 Bravo Environmental
 6705 NE 175th St

 Kenmore, Wa 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle 

Inspection Report / Inspection: 1
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

8/24/2009  Dry Nirpaul  1

U-1208-7918   8/24/2009 Jetting  

2101 N Northlake Way
Seattle 

Combined

32.57 ft

D029-003
D029-002
Upstream
32.57 ft

Maintenance Related

Steve
GWP 8.24.2009

8 inch
Concrete Segments (unbolted)

1:100 Position Observation Photo

Gas Works Park   //   Page: 1

0.00 Manhole, REMARK: D029-002

32.57 D029-003_D029-002_082409_
124403_A.JPG

Deposits Settled Gravel,  15 %of cross sectional area, from 04 to 08
o'clock,  within 8 inches of joint: YES

D029-002

D029-003

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 3100 0 3 3 0 3 3

=SL 4 



 Bravo Environmental
 6705 NE 175th St

 Kenmore, Wa 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle 

Inspection photos / Inspection: 1
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   1

Gas Works Park   //   Page: 2

 

Photo: D029-003_D029-002_082409_124403_A.JPG, VCR #: GWP
8.24.2009
32.57FT, Deposits Settled Gravel,  15 %of cross sectional area, 
from 04 to 08 o'clock,  within 8 inches of joint: YES



 Bravo Environmental
 6705 NE 175th St

 Kenmore, Wa 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle 

Inspection Report / Inspection: 1
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

8/24/2009   Nirpaul  2

U-1208-7918   8/24/2009 Jetting  

2101 N Northlake Way
Seattle 

Combined

Upstream
0.00 ft

Maintenance Related

Steve
GWP 8.24.2009

8 inch
Concrete Segments (unbolted)

1:25 Position Observation Photo

Gas Works Park   //   Page: 3

0.00

QSR QMR SPR MPR OPR SPRI MPRI OPRI



 Bravo Environmental
 6705 NE 175th St

 Kenmore, Wa 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle 

Inspection Report / Inspection: 1
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

8/24/2009  Dry Nirpaul  3

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle 

Combined

21.25 ft

Unknown
D022-263
Upstream
21.25 ft

Maintenance Related

GWP 8.24.2009

6 inch
Concrete Pipe (non-reinforced)

1:64 Position Observation Photo

Gas Works Park   //   Page: 4

0.00 Manhole, REMARK: D022-263

21.25 Unknown_D022-263_082409_1
35953_A.JPG

General Observation, within 8 inches of joint: YES, REMARK: Finish
Survey

D022-263

Unknown

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0

=PE 



 Bravo Environmental
 6705 NE 175th St

 Kenmore, Wa 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle 

Inspection photos / Inspection: 1
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   3

Gas Works Park   //   Page: 5

 

Photo: Unknown_D022-263_082409_135953_A.JPG, VCR #: GWP
8.24.2009
21.25FT, General Observation, within 8 inches of joint: YES, 
REMARK: Finish Survey



 Bravo Environmental
 6705 NE 175th St

 Kenmore, Wa 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle 

Inspection Report / Inspection: 1
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

8/24/2009   Nirpaul  4

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle 

Combined

0.00 ft 6.99 ft

Maintenance Related

GWP 8.24.2009

6 inch
Concrete Pipe (non-reinforced)

1:32 Position Observation Photo

Gas Works Park   //   Page: 6

6.99 S_StartNode_S_EndNode_082
409_143616_A.JPG

General Observation, within 8 inches of joint: NO, REMARK:  

6.99 General Observation, within 8 inches of joint: YES, REMARK:  

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 0000 0 0 0 0 0 0

SL2

SL 2 Inlet



 Bravo Environmental
 6705 NE 175th St

 Kenmore, Wa 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle 

Inspection photos / Inspection: 1
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   4

Gas Works Park   //   Page: 7

 

Photo: S_StartNode_S_EndNode_082409_143616_A.JPG, VCR #:
GWP 8.24.2009
6.99FT, General Observation, within 8 inches of joint: NO, 
REMARK:  



 Bravo Environmental
 6705 NE 175th St

 Kenmore, Wa 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle 

Inspection Report / Inspection: 1
Date P/O. No. Weather Surveyor's Name Pipe Segment Reference Section No.

Certificate No. Survey Customer System Owner Date Cleaned Pre-Cleaning Sewer Category

Street123 Use of Sewer Upstream MH
City Drainage Area Dowstream MH
Loc. details Flow Control Dir. of Survey
Location Code Length surveyed Section Length

Purpose of Survey Joint Length
Year Laid Dia./Height
Year Rehabilitated Material
Tape / Media No. Lining Method

Add. Information :

8/24/2009   Nirpaul  5

U-1208-7918    No Pre-Cleaning  

2101 N Northlake Way
Seattle 

Combined

10.40 ft

SL02
D022-263
Downstream
10.40 ft

Maintenance Related

GWP 8.24.2009

6 inch
Vitrified Clay Pipe

1:32 Position Observation Photo

Gas Works Park   //   Page: 8

0.00 Manhole, REMARK: SL02

10.40 Deposits Settled Fine,  25 %of cross sectional area, from 04 to 08
o'clock,  within 8 inches of joint: YES

10.40 SL02_D022-263_082409_1503
40_A.JPG

Survey Abandoned, REMARK: Debris

SL02

QSR QMR SPR MPR OPR SPRI MPRI OPRI
0000 4100 0 4 4 0 4 4



 Bravo Environmental
 6705 NE 175th St

 Kenmore, Wa 98028
Tel: 425-424-9000
Fax: 425-424-9002

E-mail: 

City : Seattle 

Inspection photos / Inspection: 1
City : Street : Date : Pipe Segment Reference : Section No :

Seattle 2101 N Northlake Way   5

Gas Works Park   //   Page: 9

 

Photo: SL02_D022-263_082409_150340_A.JPG, VCR #: GWP
8.24.2009
10.4FT, Survey Abandoned, REMARK: Debris



 

 

 

Attachment D 
Key Photographs 

  



F:\projects\COS-GWSA\T6020 Storm Drain investigations\Phase 3 - Harbor Patrol WW20\Addendum 2 - Waterway 20 Report\Final Draft\Attachment D - Key Photos\GWS Addendum 2 Attachment D--
Photos 030512.docx 03/05/2012 

 
Photograph 1. SL 1 to SL 4, pipe change at 65 feet from SL 1. 

 
Photograph 2. SL 1 to SL 4, pipe change at 66 feet from SL 1. 

 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 2 
Gas Works Sediment Area 

City of Seattle 

Key Photographs
Photographs 1 and 2



F:\projects\COS-GWSA\T6020 Storm Drain investigations\Phase 3 - Harbor Patrol WW20\Addendum 2 - Waterway 20 Report\Final Draft\Attachment D - Key Photos\GWS Addendum 2 Attachment D--
Photos 030512.docx 03/05/2012 

 
Photograph 3. SL 4 to SL 1, pipe change at 135 feet from SL 4. 

 
Photograph 4. SL 4 to WW20 Outfall, roots and soil intrusion at 41 feet from SL 4. 

 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 2 
Gas Works Sediment Area 

City of Seattle 

Key Photographs
Photographs 3 and 4

 



F:\projects\COS-GWSA\T6020 Storm Drain investigations\Phase 3 - Harbor Patrol WW20\Addendum 2 - Waterway 20 Report\Final Draft\Attachment D - Key Photos\GWS Addendum 2 Attachment D--
Photos 030512.docx 03/05/2012 

 
Photograph 5. SL 4 to WW20 Outfall, hole at 91 feet from SL 4. 

 
Photograph 6. SL 4 to WW20 Outfall, hole at ~94 feet from SL 4. 

 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 2 
Gas Works Sediment Area 

City of Seattle 

Key Photographs
Photographs 5 and 6



F:\projects\COS-GWSA\T6020 Storm Drain investigations\Phase 3 - Harbor Patrol WW20\Addendum 2 - Waterway 20 Report\Final Draft\Attachment D - Key Photos\GWS Addendum 2 Attachment D--
Photos 030512.docx 03/05/2012 

 
Photograph 7. SL 4 to D029-003, debris near SL 4 prior to cleaning. 

 
Photograph 8. SL 1 to PE, mid-point structure. 

 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 2 
Gas Works Sediment Area 

City of Seattle 

Key Photographs
Photographs 7 and 8
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Photos 030512.docx 03/05/2012 

 
Photograph 9. SL 5 to Catch Basin 1, grate at Catch Basin 1. 

 
Photograph 10. Inlet on North Northlake Way. 

 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 2 
Gas Works Sediment Area 

City of Seattle 

Key Photographs
Photographs 9 and 10
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Photograph 11. SL 2 to SL 1. 

 
Photograph 12. SL 1 to Eastern CB. 

 

 
Storm Drain Source Control Evaluation 

Phase 3 Data Report Addendum 2 
Gas Works Sediment Area 

City of Seattle 
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Summary of key field activities – June 15, 2009 

This is a summary of observations and key items completed on June 15, 2009.  A detailed 
description of the day is included in the field logbooks kept by Stephen Bentsen.  Photos were 
also taken throughout the day and will be provided to SPU. 

 Samples were collected for disposal analysis from structures SL 4 and SL 3.  Samples 
were collected using equipment provided by Brian Robinson of SPU and were collected 
by Stephen Bentsen.  One 8 oz. jar of sediment was collected from each location and 
submitted to ARI for analysis for TCLP metals. 

o The sample from SL 4 contained a light iridescent sheen. 

o The sample from SL 3 contained abundant organic material (leaves, etc.) 

 Gary Lockwood and John Jurgens attempted to locate several subsurface structures 
(inlets, catch basins, etc.) with a metal detector and shovel, but were unable to.   

 John Jurgens and Harbor Patrol located the area believed to be where the conveyance 
system discharges into Waterway #20 (WW20).  This is consistent with discharges 
previously witnessed.  The pipe itself is not visible, but there is a channel where it 
appears that water has been discharging.  The pipe appears to be located under a shelf 
of some sort.  It was approximately 1 to 2 feet underwater and about 6 feet from the 
shoreline. 

 Gary Lockwood was able to loosen the pea trap that covered what was thought to be the 
outlet to WW20 in catch basin SL 4.   

 SPU’s video crew showed up on-site and inspected all three pipes that entered catch 
basin SL 4. 

o The pipe that was suspected to be the inlet from SL 1 was inspected and it was 
found that this pipe leads to an inlet at 11 feet which was completely covered 
with material and was no longer active.  This confirmed our suspicions about this 
pipe’s inactivity due to the abundance of debris in it during the last video 
inspection. 

o The pipe that was suspected to lead to structure D029-003 was inspected and it 
was found that this pipe lead to an inlet at 16 feet which was completely covered 
with material and was no longer active.   

o The pipe that was thought to be the outlet directly to WW20 was inspected and at 
about 20 feet (need to verify this distance), the pipe entered a mainline with 
flowing water in it.  The camera entered this mainline and continued 
downgradient.  Unfortunately the length of the camera cable was only 100 feet 
and the camera was unable to reach the outlet.   No other laterals were identified 
and the pipe appeared to be in good shape. 
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o We inspected the upgradient manhole SL 1 and determined that it had 
approximately the same flow that was witnessed in the mainline.  This was due to 
the irrigation that was occurring in the development at Densmore Ave N. and N. 
Northlake Way.  Gary suspected the mainline might be a sewer line, but it was 
confirmed that it was not by conducting a dye test in the closest upgradient sewer 
manhole. 

o A depressed area was observed near SL 4 in the roadway.  Gary Lockwood used 
a metal detector to check the depression and based on the hits at areas that may 
be indicative of a metal ring, it was suspected that this might be a conveyance 
structure. 

o Based on these observations, I’ve revised my thoughts on the conveyance 
system in this area as shown on the attached sheet.  The basic ideas are below: 

 The structure we have been calling SL 4 is actually SL 5. 

 The structure SL 4 is the depression in the road and has been covered by 
asphalt. 

 The line to WW#20 likely has a blockage based on observations during 
prior storms, but could be video inspected all the way to the waterway or 
to the blockage using a camera with a longer cable. 

 A video tape of these inspections was made and provided to Stephen 
Bentsen. 

o SPU’s video crew then inspected an inlet to the north of Harbor Patrol along the 
south side of N. Northlake Pl. to confirm where it discharged to.  The inlet was 
video-ed for approximately 8 feet before it was completely filled with debris and 
non-functional. 

o SPU’s video crew then moved to SL 1 and inspected the down gradient line.  
They got past the off-set at 66 feet and continued on to 189 feet at which point a 
significant blockage was encountered with wood and debris blocking the way.  
The pipe from the off-set to the blockage was in good shape made out of 3-foot 
sections of clay pipe.  Video was unable to be recorded due to computer 
problems. 

o SPU’s video crew retrieved the camera and began video work on the two inlet 
pipes into SL 1 that went to unknown structures.  They will tape this and provide 
the tape to Gary Lockwood for future review by Stephen Bentsen 

o Stephen Bentsen then retrieved the filter fabric from catch basins SL 7 and SL 8 
and placed them in lab supplied bags for analysis at ARI. 
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August 24, 2009 Waterway #20 Field Activity Summary 

Here is a summary of the field activities that were conducted in the Waterway #20 drainage 
basin yesterday. 

Jessi Massingale and I met Bravo Environmental at the SL4 (D029-002) location at 8AM.  Bravo 
had two rigs at the site, a vactor truck equipped with a pressure washer and a video inspection 
truck. 

A DVD and a hard copy of the inspection report will be supplied to Pete Rude.   
Note that the attached figure does not reflect the most recent SPU GIS files supplied to us by 
SPU last week. 

SL 4 (D029-002) to D029-003: 

We began work on the pipe from which runs southeast along the N. Northlake Pl. towards the 
Park.  During the last video inspection, SPU’s crew was only able to get ~40 feet up the line 
before encountering too much debris.  After plugging the remaining inlets and outlets to the 
manhole, Bravo pressure washed the system using several different water nozzles to ~120 feet 
before reaching an impassable obstruction.  We then removed the pressure washer to put the 
video unit to inspect the line.  After we removed the pressure washer, water kept on discharging 
from this line for 5 to 10 minutes before ceasing.  The discharged water was light brown in color, 
but did not have any odor or sheen to it.  All water and debris was vacuumed up by Bravo. 

We then began a series of video inspections in conjunction with pressure washing.  The line 
contained lots of debris and what appeared to be aggregate pieces, perhaps concrete, and was 
unable to be completely cleaned.  We were able to get to between 90 and 110 feet with the 
video unit, but were never able to identify the blockage.  After numerous attempts and running 
out of water, we were unable to do any further work in this area.  The figure below shows the 
approximate limits of how far we were able to clean and inspect. 

We recommend observing this inlet during a rain event to determine if there is any discharge 
coming from this pipe. 

SL 1 (D022-263) Area 

Since we were out of water, we were unable to clean the lines in this area, but we did inspect 
the easternmost pipe from SL 1 (D022-063) to “?”.  This pipe does not appear on SPU GIS and 
it is unclear where this pipe goes. It was called PE (Pipe End) in the October 2008 investigation 
for identification purposes. The previous inspection was only able to go approximately 27 feet 
before encountering a pipe material change and coming to a point where it appeared to drop off; 
the field team was unable to see the bottom of the drop off. 

We placed a sond on the push camera and got about 21 feet before reaching the structure.  We 
located the sond and marked the ground.  The location appeared right where there is a curb cut 
that would make sense if there was a catch basin or structure in that area.  

We then placed the push camera, with the sond, on an inlet on the south side of N. Northlake 
Way and pushed the camera about 20 feet until it also entered a brick structure. We located the 
sond and it was within 3 feet of the other location.  It is likely that these two lines connect and 
collect runoff from the street.  The revised configuration is shown on the two figures below. 
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I will review the side sewer cards to see if this configuration can be verified and will update our 
figures.  

SL 2 Area 

We then attempted to inspect the connection from catch basin SL 2 to its connection to the pipe 
from SL 1 (D022-063) to D022-262.  During the October 2008 video inspection, this line was not 
recorded.  We were only able to get ~10 feet before hitting excessive debris and were unable to 
go any further. 

The figure below shows the approximate limits of how far we were able to clean and inspect. 

 

 



  
 

F:\projects\COS-GWSA\T6020 Storm Drain investigations\Phase 3 - 
Harbor Patrol WW20\Addendum 2 - Waterway 20 Report\Final 
Draft\Attachment E - Field Notes\Gas Works Summary 082409.doc 
03/05/2012 

 Field Activity Summary
Page 3 of 3 

 

 

To SL 1 
(D022-263) 

N. Northlake Way 

West































































 

 

 

Attachment F 
Conveyance System Records 

(provided on DVD) 

 

 



  Gas Works Sediment Area
 

\\merry\data\projects\COS-GWSA\T6020 Storm Drain 
investigations\Phase 3 - Harbor Patrol 
WW20\Addendum 2 - Waterway 20 Report\Final 
Draft\Attachment F - Conveyance System 
Records\Attachment F Table of Contents 030512.docx 
03/05/2012 

 Storm Drain Source Control 
Evaluation Phase 3 Data 

Report Addendum 2
Attachment B  

This page is a directory to the figures and drawings that were used throughout this process, 
which are on the DVD. The files on the attached DVD are as follows: 
 

 Side Sewer Cards and Associated Plats: 

o No. 3865 

o No. 3866 

o No. 5140-2 

o No. 5141-5 

 Figure 16-31: Northlake Avenue et al, Grading etc., As-built, 1917. 

 Figures 201-12-65 and 201-12-66A: Utilities along North Northlake Way, June 1990. 

 Figure 16848: Lake Union Park Site Utilities, March 20, 1974. 

 Seattle Public Utilities GIS Utilities and Aerial Photo, March 13, 2006. 

 Figures 777-91-A12 and 777-91-A13: Westlake Avenue North, Et Al, Sanitary Sewer 
System, Sheets 12 and 13 of 27, July 1963. 

 Gas Works Park Existing Conditions, Drainage As-built, May 2009. 

 Figure 777-550-A2: N. Northlake Way Et Al, Storm Drainage Details, July 23, 2003. 
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Memorandum 

To: Mr. Pete Rude, Seattle Public Utilities 

From: Stephen Bentsen, P.E.  
Allison Geiselbrecht, Ph.D. 

Date: July 16, 2012 

Project No: COS-GWSA.07050 

Re: Gas Works Park Stormwater Conveyance System Status Update  
 
This memorandum is intended to provide a status update on the stormwater conveyance 
systems in the vicinity of Gas Works Park, including the systems that discharge into Lake Union 
from Waterway #19 to Waterway #20. A vicinity map is shown on Figure 1 and the conveyance 
systems evaluated in this memorandum are shown on Figures 2 through 4. This memorandum 
describes the studies completed since 2007, reports submitted, data gaps, known issues, and 
provides general recommendations for each of the systems.  

BACKGROUND AND HISTORY 

The following bullets summarize the reports that have been prepared related to the stormwater 
conveyance systems within the vicinity of Gas Works Park: 

• In 2007, a Joint Source Control Evaluation (JSCE) was conducted on the facilities 
and conveyance systems in the vicinity of Gas Works Park. The JSCE evaluated the 
nature of the facilities’ operations and areas that were part of the conveyance system 
drainage basins; identified the potential for recontamination of the post-remedial 
sediments; and provided recommendations for additional data collection and actions 
related to source control. This information was presented to the Washington State 
Department of Ecology (Ecology) in the Gas Works Sediment Area Joint Source 
Control Evaluation (Floyd|Snider 2007).  

• Based on recommendations resulting from the JSCE, a source control screening 
investigation was conducted in October 2008 on several conveyance systems 
including Waterway #19, Waterway #20, and the conveyance systems within Gas 
Works Park. The analytical results and a summary of the inspection results were 
provided to Ecology in the Gas Works Sediment Area Initial Source Control 
Screening Investigation of Storm Drains (Phase 1 Investigation Report) in April 2009 
(Floyd|Snider 2009).  

• From March through September 2009, in response to the elevated total polycyclic 
aromatic hydrocarbons (TPAHs) in the solids from Catch Basin SL 7, the City of 
Seattle (City) conducted a further investigation of the catch basins and surface soils 
in the Northeast Corner (NE Corner) of Gas Works Park. Results from this 
investigation were reported in the Gas Works Park Northeast Corner Source Control 



Mr. Pete Rude, Seattle Public Utilities 
July 16, 2012  
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Data Report (Phase 2 Investigation Report) submitted to Ecology in March 2010 
(Floyd|Snider 2010a). 

• In September 2009 through August 2010, a Phase 3 Source Control Investigation 
was conducted within Gas Works Park, at the City of Seattle Police Harbor Patrol 
Facility, and on the upland portion of Waterway #19 and the adjacent right-of-way as 
part of an overall Storm Drain Source Control Evaluation. This investigation was 
conducted to fill data gaps that remained from the Phase 1 and Phase 2 
Investigations, including collecting additional field data to characterize the quality of 
solids in the storm drain catch basins not investigated during the previous phases. 
The analytical results and a summary of inspection results were provided to Ecology 
in the Storm Drain Source Control Evaluation Phase 3 Data Report (Phase 3 Report) 
in December 2010 (Floyd|Snider 2010b). 

• As part of the Phase 3 Source Control Investigation (Phase 3 Investigation) storm 
drain video inspections were conducted on the Kite Hill Outfall and the Outfall F 
stormwater conveyance systems in January 2011. A memorandum describing the 
results of this additional investigation (the Phase 3 Data Report Addendum) was 
submitted to Seattle Public Utilities (SPU) in October 2011 (Floyd|Snider 2011). 

• In March 2012, a memorandum summarizing the storm drain video inspections and 
actions conducted on the Waterway #20 Outfall stormwater conveyance systems 
was submitted to SPU as Phase 3 Data Report Addendum 2 (Floyd|Snider 2012). 
The memorandum summarizes numerous investigations conducted from 2007 to 
2009 on this conveyance system and provides a chronology of the events related to 
the Waterway #20 system, a description of the findings, and a summary of the key 
issues related to this system.  

CONVEYANCE SYSTEM STATUS 

A full description of the conveyance systems, their contributing drainage basins, and the 
methodology used to conduct the inspections and investigations can be found in the 
above-referenced documents. This memorandum solely provides an update on the current 
status of the conveyance systems. For a full understanding of the investigations conducted, 
refer to the referenced documents. The status of each outfall’s conveyance system between 
Waterway #19 and Waterway #20 is described below in an east-to-west direction as shown on 
Figure 2. 

This memo focuses exclusively on the conveyance system and structures themselves, and does 
not provide recommendations concerning source control actions that may be required based on 
the conveyance system solid chemical concentrations that were collected from within the 
conveyance systems and the soil samples that were collected in the drainage basins. 

Waterway #19  

The Waterway #19 Outfall is a 6-inch polyvinyl chloride (PVC) pipe that discharges 
approximately 80 feet inland from the shoreline and two-thirds of the way up the slope from the 
shoreline towards North Northlake Way. The discharge from this pipe flows down a small 
partially armored channel into a depression near the shoreline, where it enters another 6-inch 
PVC culvert that discharges on the other side of a foot path near the shore and flows into 



Mr. Pete Rude, Seattle Public Utilities 
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Waterway #19. The basin associated with this outfall is estimated to be 1.2 acres and is 
composed of a portion of Meridian Avenue North and North Northlake Way, the Burke Gilman 
Trail, a patio, a landscaped area, and a portion of roof drainage from a building complex, which 
includes condominiums and commercial facilities. The exact area of the roof that drains into this 
basin is unknown, but is not expected to significantly affect the quality of the runoff.  

In 2009, only a limited section of this system was able to be video inspected due to elbows in a 
manhole and bends in the pipe that the camera was unable to make. During this inspection, 
14 feet of this system was able to be inspected and was found to be in good shape. The 
conveyance system was only inspected downgradient from Manhole SL 13. The conveyance 
system upgradient of this manhole connects to residential and commercial operations that were 
beyond the scope of this work. This conveyance system has been observed discharging during 
storm events.  

In 2010, soil samples from the slope side that contributes to the Waterway #19 outfall were 
collected and analyzed. This conveyance system is discussed in the JSCE, the Phase 1 
Investigation Report, and the Phase 3 Data Report. 

Based on the condition of the pipe that was able to be inspected, the discharge during storm 
events, and the limited size and nature of the conveyance system, there are no data gaps and 
there are no known issues with this conveyance system.  

Recommendations 

There are no known issues with this conveyance system and no significant data gaps; therefore, 
no additional work is recommended. 

Gas Works Park  

The following sections discuss the outfalls that discharge within Gas Works Park. They are 
discussed in an east-to-west direction and are shown on Figures 2 through 4. 

Outfall A 

Outfall A is a 10-inch storm drain that discharges drainage from an approximately 5-acre area 
that includes the Gas Works Park parking lot, a lawn area to the west of the restrooms, and the 
lawn and vegetated area located north of the play barn. The drainage basin is the largest within 
the park and contains approximately 14 catch basins as shown on Figure 2. The basin also 
includes approximately 200 feet of perforated piping. The perforated pipe is located in the soil 
below the cap placed in 2001 as part of the uplands remediation project and in an area of the 
park that was not capped during the uplands remediation project. 

The majority of the conveyance system within this basin was inspected during several events 
from 2008 to 2011 and is in good shape except for the items discussed below: 

• The perforated pipe section that runs upgradient in a westward direction from 
Manhole SL 6 to the center of the park contains a dip in the pipe approximately 5 feet 
from the manhole where water has accumulated indicating that the pipe does not 
have a consistent grade. Additionally, this pipe contains roots coming from the top of 
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the pipe and debris in the bottom of the pipe. Due to the root and debris presence, 
the survey was only able to extend approximately 105 feet from SL 6 in the pipe 
before it had to be abandoned.  

o Note that this line also shows a catch basin at the end of this run in the City’s 
Geographic Information System (GIS) files. This feature is either not there or 
buried. 

• All of the pipe segments within the parking lot were inspected, if accessible, and did 
not have obstructions or bends that prohibited inspection. Sags and small cracks are 
located in several pipes, but were deemed insignificant in this analysis. Overall, the 
majority of the pipes appeared in good shape; however, the following segments of 
pipe need work to remove debris to allow further inspection.  

o Mainline Segment. PA-CB-01 to 10 feet west of where the pipe from PA-CB-04 
junctions with the mainline. This segment of pipe was unable to be inspected 
because of a large, dense root ball that filled about 50 percent of the pipe at 
approximately 10 feet west of where the pipe from PA-CB-04 junctions with the 
mainline. This obstruction blocked the inspection from manhole Mainline MH-2.  

o Inlet-PA-CB-01 to Mainline. Roots and debris occupied over 20 percent of the 
pipe at 8 feet from the inlet and the video camera was unable to go any further. 

In addition to the video inspections of this conveyance system, numerous samples were 
collected and analyzed of both solids from the stormwater conveyance system structures and of 
soils within the NE Corner that are part of the drainage basin. Samples of material from catch 
basin filter fabric inserts in the NE Corner were also collected and analyzed. 

This conveyance system is discussed in the JSCE, the Phase 1 Investigation Report, the 
Phase 2 Investigation Report, and the Phase 3 Data Report. 

Data Gaps 

The pipe segment from Catch Basin SL 14 to the Outfall A Mainline was not inspected; 
however, this pipe segment is assumed to be of the same condition as the rest of the 
conveyance system in this area, which is very good. Therefore, this is not a critical data gap.  

Recommendations 

Although the perforated pipe section that leads to SL 6 is crushed and the catch basin has not 
been located, it appears that the drainage in this area is not significantly affected. The 
perforated pipe may, however, be located in soil with potential contamination and may be a 
pathway for transport of this material. If the area is being redeveloped as part of another project, 
it would be prudent to address these issues and consider removing or replacing the perforated 
pipe segment. Otherwise no additional work is recommended on this length of pipe. 

For the parking lot pipes, it is recommended that the obstructions in this system described 
above be removed. Removing this material will assist with drainage in that area and prolong the 
functionality of the conveyance system. 



Mr. Pete Rude, Seattle Public Utilities 
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Outfall B 

Outfall B is a 6-inch pipe that discharges drainage from a portion of the paved area west of the 
restrooms, the picnic area north of the play barn, and may also drain a portion of the main 
paved path that links the parking lot and the play barn/paved picnic area. This conveyance 
system also contains a segment of approximately 160 feet of perforated piping that runs 
upgradient from Catch Basin SL 9 towards the parking lot. 

The majority of the conveyance system within this basin was inspected in 2008 and is in good 
shape except for as noted below: 

• The perforated pipe section that runs upgradient from Catch Basin SL 9 towards the 
parking lot (Section SL 9 to Parking Lot) was crushed approximately 2 feet in from 
the catch basin and was unable to be inspected.  

In addition to the video inspections of this conveyance system, numerous samples were 
collected and analyzed of solids from the stormwater conveyance system structures. 

This conveyance system is discussed in the JSCE and the Phase 1 Investigation Report. 

Data Gaps 

This conveyance system contains unmapped pipe segments. The pipe segment from Catch 
Basin SL 9 to Outfall B had multiple laterals to the south and north that were not shown on 
existing maps. These are likely floor drains from the picnic area north of the play barn, and were 
unable to be inspected. 

Recommendations 

Although the perforated pipe section that leads to SL 9 is crushed, it appears that the drainage 
in this area is not significantly affected. If the area is being redeveloped as part of another 
project, it would be prudent to address this perforated pipe stretch and either remove or replace 
the section. Additionally, given the potential subsurface contamination in the vicinity of the play 
barn, mapping or further investigation into the potential stormwater quality conveyed by the 
unknown laterals may be prudent. 

Outfall E 

Outfall E is a 6-inch pipe that discharges drainage from a series of catch basins and a floor 
drain that collects runoff from the roofs and impervious areas of the play barn and picnic shelter; 
however, its full extent is unknown.  

In 2008, a video inspection of this line was conducted from the downgradient end, Outfall E, 
since there was not an upgradient location available for inserting the camera. This section 
(identified as PE E to play barn on the video inspection report) contained significant fine 
deposits near the outfall, possibly due the intrusion of Lake Union water at high level variations 
and/or via storms. After passing through the deposits area, the inspection was able to continue 
to 155 feet where a piece of broken pipe obstructed any further inspection. In the area that was 
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inspected, however, numerous unknown laterals were discovered. It is unknown where these 
laterals come from and what drainage areas contribute to this outfall. 

This conveyance system is discussed in the JSCE and the Phase 1 Investigation Report. 

Data Gaps 

The nature and extent of this drainage basin and the piping network related to Outfall E is 
relatively unknown. There are numerous laterals that come off the inspected line and their 
associated inputs are not known, and the video inspection was only able to go a limited distance 
before encountering an obstruction. 

Recommendations 

The configuration and condition of this conveyance system is relatively unknown. Since the play 
barn is in an area that has not been remediated, the condition of the subsurface soils 
surrounding the conveyance system is suspect. It is recommended that further investigation be 
completed to better identify the configuration and condition of this system, its drainage basin, 
and the conditions of the soils within the basin. 

Outfall C 

Outfall C is a 10-inch pipe that discharges drainage from one catch basin that drains a portion of 
the paved pathway located west of the sand play area and adjacent unpaved areas. Outfall C 
also discharges stormwater that is collected through a network of perforated pipes located 
under the sand play area.  

In 2008 this pipe was video inspected and is in good shape except for a small fracture at the 
upgradient end of the pipe. 

In addition to the video inspections of this conveyance system, a sample was collected from the 
solids in Catch Basin SL 10 and submitted for laboratory analysis. 

This conveyance system is discussed in the JSCE and the Phase 1 Investigation Report. 

Data Gaps 

The perforated pipes that go underneath the sandy play area were unable to be inspected since 
they were laterals off the mainline and are inaccessible by the cameras with no upgradient 
points of access. 

Recommendations 

The condition of the perforated pipes in the sandy play area is not known. If the area is being 
redeveloped as part of another project, it would be prudent to better understand the condition of 
these pipes and confirm that subsurface materials are more recent and not in contact with 
impacted soils. Otherwise, no additional work is recommended on this conveyance system. 
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Outfall D 

Outfall D is a pipe that discharges drainage from a portion of the paved pathway that is located 
west of the sand play area, adjacent unpaved areas, and a portion of the lawn to the south of 
the sand play area. 

The pipe segment within this basin appears to be in good shape; however, Catch Basin SL 11 
shows evidence of deterioration with large cracks and evidence of water draining to levels below 
the effluent pipe level. On the south side of the catch basin there is a patched section; it is 
unclear whether this is a repair patch or a cover where another pipe previously entered the 
catch basin. 

In addition to the video inspections of this conveyance system, a sample was collected from the 
solids in Catch Basin SL 11and submitted for laboratory analysis. 

This conveyance system is discussed in the JSCE and the Phase 1 Investigation Report. 

Data Gaps 

There are no data gaps associated with this conveyance system. 

Recommendations 

It is recommended that the Catch Basin SL 11 be routinely inspected to ensure that the 
structure does not deteriorate further and continues to function properly. 

Outfall F 

Outfall F is a 6-inch pipe that discharges into Lake Union on the south side of the park and is 
located at the west end of the prow along the southern portion of the park (Figure 3). The 
Outfall F conveyance system collects subsurface drainage only and consists of a solid pipe that 
conveys subsurface water collected in an upgradient perforated pipe and an upstream 
perforated pipe that is below the ground surface. The perforated pipe is located in a low 
elevation area just north of a paved path and is approximately 40 feet long. Stormwater runoff 
from a northern area of the park that is between the main east-west path and the parking lot is 
conveyed to this area through an inlet and short pipe that conveys the runoff to the south 
underneath the paved path. This runoff then travels overland to the low area where the 
perforated pipe is located. Additional runoff from the eastern side of Kite Hill and the grassy 
area west of the cracking towers may also infiltrate and be collected by the perforated pipe. 

Because of the high level of water in Lake Union in June 2010, this pipe was unable to be 
accessed safely and was, therefore, not inspected at that time; it was re-inspected in January 
2011. The camera went approximately 18 feet before the pipe was 100 percent filled with dirt 
and the inspection was abandoned. It was noted by Pete Rude of SPU that he has never 
observed flow from Outfall F during several storms and, based on the blockage observed during 
the video inspection, it is unlikely that this pipe is operational.  



Mr. Pete Rude, Seattle Public Utilities 
July 16, 2012  
 

F:\projects\COS-GWSA\T6020 Storm Drain 
investigations\SW Conveyance System Status 
Memo\Client Second Draft\GWSA SW Conv Sys Status 
071612.docx 
07/16/2012 

Page 8 of 13 Gas Works Park  
Stormwater Conveyance 

System Status Update 
 

In addition to the video inspections of this conveyance system, a sample was collected from the 
solids in Catch Basin SL 12 (which may potentially contribute to this outfall) and submitted for 
laboratory analysis. 

This conveyance system is discussed in the JSCE, the Phase 1 Investigation Report, the 
Phase 3 Investigation Report, and is summarized in the Phase 3 Data Report Addendum. 

Data Gaps 

The nature and condition of this pipe is unknown because it was unable to be inspected. 

Recommendations 

Outfall F is essentially non-functional. If this outfall is necessary to promote proper drainage 
within this drainage basin, then the conveyance system should be repaired. If it is not necessary 
for this area based on a lack of ponding or drainage concerns, it should be capped and 
abandoned to prevent any potential migration of subsurface and surface soils from the drainage 
basin into Lake Union. 

Kite Hill Outfall 

The Kite Hill Outfall is a 6-inch pipe that conveys runoff collected from three inlets located 
around the perimeter of the sculpture on top of Kite Hill to Lake Union. The runoff from the three 
inlets is conveyed to a manhole located on the south side of the sculpture, at which point the 
runoff enters the 6-inch pipe. Only two inlets are functional.  

This system was inspected initially in 2010 and again in 2011 after some cleaning by City of 
Seattle Parks and Recreation staff.  

The majority of the conveyance system within this basin was inspected during several events 
and was found to have significant issues, as discussed below: 

• Kite Hill Manhole to the Kite Hill Outfall. The 6-inch corrugated acrylonitrile 
butadiene styrene (ABS) pipe contains many twists and turns as it descends to Lake 
Union. It may not be bedded in sand and is not straight, but still appears functional 
where it was able to be inspected. At 5 feet from the manhole a low point was 
encountered where water had accumulated in the pipe. At approximately 160 feet 
from the manhole, significant debris, dirt, and rock were encountered and the 
inspection was unable to go any further. Up to that point, the pipe appeared in 
reasonable shape with no tears or cracks.  

In order to fully inspect this pipe, the inspection was continued from the outfall end of 
the pipe. At approximately 20 feet from the outfall, the pipe was severely twisted and 
crushed and the camera was unable to go any further. The twisting was so 
significant that there was no visibility beyond the deformation. It is likely that the pipe 
is crushed beyond this point as well.  

It was noted by Pete Rude of SPU that he has never observed any water coming out 
of this pipe, even during heavy storms. 
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• Kite Hill Manhole to Northern Inlet. At 5 feet from the manhole, the 6-inch 
corrugated ABS pipe that enters the manhole from a northerly direction was 
completely filled with debris, rocks, and soil and the inspection was abandoned. This 
pipe is assumed to continue to the northern portion of Kite Hill and the sundial 
sculpture, but is likely not active.  

In addition to the video inspections of this conveyance system, a sample was collected from the 
solids in the Kite Hill Manhole that contributes to this outfall and submitted for laboratory 
analysis. 

This conveyance system is discussed in the JSCE, the Phase 1 Investigation Report, the 
Phase 3 Investigation Report, and is summarized in the Phase 3 Data Report Addendum. 

Data Gaps 

The full condition of the pipe from the Kite Hill Manhole to the Kite Hill Outfall is unknown. This 
pipe is known to be in serious disrepair and has not been observed to be functional. 

Recommendations 

The pipe from the Kite Hill Manhole to the Kite Hill Outfall F is in serious disrepair. This pipe 
does collect runoff from the top of Kite Hill, but has not been observed discharging and it is 
known that the pipe is severely twisted. Since the condition of the soil surrounding this pipe is 
suspect and it is known that stormwater runoff does enter the pipe, it is recommended that 
replacement or repair of this pipe be considered. 

Harbor Patrol Outfall and Overflow Outfall 

The Harbor Patrol Outfall and Overflow Outfall conveyance systems are located within the 
Harbor Patrol facility located just west of Gas Works Park and collects and discharges runoff 
from the Harbor Patrol (Figure 4). The Overflow Outfall is a high-flow outfall from the oil/water 
separator that diverts stormwater runoff during periods of heavy rainfall when the flow rate is 
beyond the design capacity of the oil/water separator. 

The majority of the conveyance system within this basin was inspected during several events in 
2009 and 2010 and is in good shape. Several pipes within this conveyance system were unable 
to be inspected due to inaccessibility, water, or pipe configurations and are described below: 

• HP-CB-01 to HP-CB-02. This pipe was filled with water so it could not be inspected 
for integrity. The water in the pipe is due to the outlet elevation of Catch Basin 
HP-CB-01 being higher than the outlet elevation of Catch Basin HP-CB-02; 
therefore, this pipe will always contain water. The video camera, however, was 
pushed from HP-CB-01 to HP-CB-02 and it was confirmed that these two structures 
are connected. The pipe was approximately 6 feet long and was in good condition.  

• Forty-five feet from HP-CB-02 to HP-CB-03. The inspection began at Catch Basin 
HP-CB-02 and went approximately 45 feet before encountering two 45 degree bends 
that the camera was unable to get past. A truck was parked on Catch Basin 
HP-CB-03 all day so access was not possible from that catch basin.  
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• HP-CB-02 to 45 feet from HP-CB-02 towards HP-CB-03. The inspection of the 
8-inch PVC pipe from Catch Basin HP-CB-02 towards Catch Basin HP-CB-03 
showed sags and standing water at approximately 3 feet, 22 feet, and 38 feet from 
HP-CB-02. An unidentified 4-inch pipe entered this segment at approximately 15 feet 
from HP-CB-02; this pipe may come from the Harbor Patrol building. At 42 feet, there 
were two 45 degree bends in the pipe and the inspection was unable to continue. Up 
to this point, the pipe appeared to be in good condition.  

In addition to the video inspections of this conveyance system, samples were collected from the 
solids in several catch basins and the oil/water separator that contribute to this outfall and 
submitted for laboratory analysis.   

This conveyance system is discussed in the JSCE and the Phase 3 Investigation Report. 

Data Gaps 

There is an unidentified pipe that enters the pipe from HP-CB-02 to HP-CB-03; its contribution 
and condition is unknown. There is also a pipe that appears on the City of Seattle GIS data, but 
was unable to be verified in the field.  

Recommendations 

Although the system appears to be in good shape, there are still several items that should be 
addressed. The source of the unidentified pipe should be identified and its contribution should 
be better understood. There is also a pipe that appears on the City of Seattle GIS data, but was 
unable to be verified in the field. The existence of this pipe should be determined.  

Additionally, the elevations of the catch basins are configured so that the pipe will always be full 
of water. This is not an optimal design; however, if the system remains operational this is not an 
immediate issue and can be addressed during any future redevelopment. 

Waterway #20 

Waterway #20 is an 8-inch outfall that discharges at the shoreline in between Harbor Patrol and 
the South Yard of King County Metro, at the foot of Densmore Avenue North (refer to Figure 4). 
The Waterway #20 storm drain was built prior to 1919. The drainage basin for this outfall 
contributes stormwater from approximately 7.0 acres, with inputs primarily from street right-of-
ways, Gas Works Park, a condominium complex, and the majority of the former Metro Lake 
Union North Yard currently planned for development. Waterway #20 contains the largest 
drainage basin of any basin investigated within or adjacent to the park.  

The majority of the conveyance system within this basin was video inspected during numerous 
events from 2008 to 2009, which are described in detail in the Phase 3 Data Report 
Addendum 2. Several cleaning events occurred within this conveyance system and are also 
described in detail in the Phase 3 Data Report Addendum 2. 

Many of the inspected pipe segments for Waterway #20 appeared to be in good condition, but 
there are significant issues in several areas. The structural integrity of this system is the poorest 
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in the vicinity of Gas Works Park. Disregarding small hairline cracks and minimal gaps, a 
summary of the key issues of the Waterway #20 conveyance system is presented below: 

• SL 1 to SL 4 Pipe. Approximately 135 feet from SL 4 and 65 feet from SL 1, the 
material and diameter of the pipe changes. This may be a historical patch repair that 
is not in good shape. At this location, surrounding soil is visible and there are cracks 
in the vicinity. This pipe is in a historically industrial area and potential infiltration of 
contaminated soil and groundwater is a source control concern for the Gas Works 
Sediment Area (GWSA). There is also an obstruction near the SL 4 structure 
consisting of wood and debris; however, water is able to travel past this obstruction. 

• SL 4 to Waterway #20 Outfall. There are roots growing at the joints between the 
pipe segments at numerous locations throughout the pipe. There is also exposure to 
the soil at the location where the covered catch basin pipe connects to this pipe 
(approximately 44 feet from SL 4); the joint at that location is completely exposed to 
the soil. At approximately 90 to 95 feet from SL 4 there are several holes in the pipe 
and soil is visible at this location. At 135 feet there is a large gap at the pipe joints. 
These gaps may allow potentially contaminated soil and groundwater to enter the 
conveyance system. Additionally, the outfall for this pipe is located several feet 
offshore and is cracked. The outfall for this pipe was initially further out into Lake 
Union, but has broken off near the shoreline.  

• SL 4 to D029-003. This pipe has severe blockage and is not believed to be 
functional since no water has been observed discharging out of this pipe during 
storm events. Numerous cleaning events were performed on this pipe, but were 
unable to get further than approximately 100 feet before hitting obstructions that the 
pressure washer could not pass. 

• SL 1 to PE. The joint in between SL 1 and inlet PE does not appear to be a standard 
connection point. Although it has been confirmed that these two points are 
connected, it is unclear as to what this structure is and the integrity of it has not been 
evaluated. 

• Inlet on North Northlake Place. The outlet for this inlet was only able to be 
inspected for 8 feet until it was completely filled with material. In essence, this inlet is 
no longer active. This inlet may lead to the pipe that connects SL 4 and D029-003, 
but it is unknown. 

• SL 2 to SL 1. The pipe that leads from SL 2 to SL 1 was unable to be completely 
inspected due to the debris in the pipe; however, this does not appear to be affecting 
drainage in this area. 

• Covered and inoperable conveyance structures. There are numerous covered 
catch basins or inlets that are no longer functioning due to coverage with soil or 
pavement; however, the inoperability of these structures does not appear to be 
affecting drainage in this area. 

In addition to the video inspections of this conveyance system, numerous samples were 
collected of solids from the stormwater conveyance system structures and submitted for 
laboratory analysis. 
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This conveyance system is discussed in the JSCE, the Phase 1 Investigation Report, the Phase 
2 Investigation Report, the Phase 3 Data Report, and is summarized in the Phase 3 Data 
Report Addendum 2. 

Data Gaps 

As shown on Figure 4, there are several sections of the conveyance system that were unable to 
be inspected. 

Recommendations 

As noted above and described fully in the Phase 3 Data Report Addendum 2, there are 
significant issues in this conveyance system. The recommendations for this system include the 
following: 

• The pipe from SL 1 to SL 4 is in a historically industrial area and infiltration of 
contaminated soil and groundwater is a source control concern for the GWSA. 
Unless additional investigation or evaluation shows that this pipe section is not a 
concern, it is recommended that this pipe section be repaired or replaced.   

• Remove the obstruction near SL 4 in the pipe from SL 1 to SL 4. This pipe is in a 
historically industrial area and infiltration of contaminated soil and groundwater is a 
source control concern for the GWSA. 

• Unless additional investigation or evaluation shows that the pipe from SL 4 to the 
Waterway #20 Outfall is not a concern, it is recommended that this pipe section be 
repaired or replaced. There are numerous gaps and cracks in this pipe that may 
allow potentially contaminated soil and groundwater to enter the conveyance system. 
Additionally, the outfall for this pipe is located several feet offshore and is cracked. 
The outfall for this pipe was initially further out into Lake Union, but has broken off 
near the shoreline.  

• Cap the pipe from SL 4 to D029-003. This pipe is filled with material and has not 
been observed to be functional; therefore, capping is unlikely to affect drainage in the 
area. 

• If there are drainage issues on North Northlake Way, it is recommended to clean the 
inlet on North Northlake Way or install additional drainage to address these issues. If 
the drainage is functioning properly, then no additional work is recommended in this 
area. 

• Clean the pipe from SL 2 to SL 1. Although this does not appear to be affecting 
drainage, it is part of the conveyance system for this area and should be maintained. 

CONCLUSION 

The previous sections summarize the nature of the conveyance systems in the vicinity of Gas 
Works Park and present the data gaps and recommendations for each system. A more detailed 
description of each conveyance system is provided in the referenced documents.  
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As noted before, this evaluation does not identify stormwater capacity issues or ponding issues 
that may occur within the conveyance systems. The key findings above only identify structural 
integrity issues or operational issues within the conveyance systems. This evaluation also does 
not consider the associated laboratory analytical results, such as catch basin sample results.  
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Vicinity Map

Notes:
·  Orthoimage provided by City of Seattle and dated 2005.
·  Reference data provided by ArcGIS Streetmap North America.
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Figure 4
Northwest Portion Video Inspection

and Sampling Locations

Notes:
1. Tax parcel data provided by King County GIS.
2. Top of Bank location taken from draft data provided by
    AECOM.
3. Features designated "Inactive" are covered with soil and
    are no longer free-draining.
  · Storm drain features compiled from multiple sources
    including City of Seattle GIS, Floyd|Snider research,
    and 2008 Gas Works Park existing conditions survey.
  · Figure presents compiled results from multiple video
    inspection and sampling investigations.
  · Aerial image provided by City of Seattle and dated 2007.
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ATTACHMENT 6B-8 
Outfall C Video Inspection 

(Video files on DVD)
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