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1 INTRODUCTION 

This Final Source Control Evaluation Addendum Report (SCER Addendum) has been 
prepared by Anchor QEA, LLC, and Farallon Consulting, LLC (Farallon) on behalf of the 
Jorgensen Forge Corporation (Jorgensen Forge) as an addendum to the Final Source Control 
Evaluation Report (SCER), which was reviewed and approved by Washington State 
Department of Ecology (Ecology) in May 2008 (Anchor and Farallon 2008a).  This SCER 
Addendum presents the results of the Data Gap Investigation conducted at the upland area of 
the Jorgensen Forge Facility located at 8531 East Marginal Way South in Seattle, Washington 
(the Facility).  This upland area of the Facility is known as the Sediment Investigation Area 
(SIA; Figure 1) and was defined more specifically in the SCER.  A map showing the various 
SIA features subject to the Data Gap Investigation are shown on Figure 2. 
 
The Data Gap Investigation was conducted to complete the Source Control Investigation 
required by the Agreed Order (AO; No. DE 4127) entered into by Ecology and 
Jorgensen Forge (Ecology 2007).  The Source Control Investigation will determine if ongoing 
sources of chemicals of interest (COIs) have complete migration pathways from the SIA to 
the Lower Duwamish Waterway (LDW) with the potential to result in concentrations in 
sediment and surface water above Ecology-approved screening levels.  The AO requires that 
the Source Control Investigation of the SIA include:  

• A summary of current and past operations 
• Regulatory history 
• Chemical release 
• Nature and extent of COIs in soil, groundwater, and stormwater 
• An evaluation of known or suspected migration pathways 
• Data gap identification 

 
The SCER identified direct discharge, stormwater discharge, discharge of groundwater, and 
erosion of solids as potential pathways for migration of COIs from the SIA to the LDW 
(Anchor and Farallon 2008a).  The SCER also identified a number of data gaps that precluded 
completion of the Source Control Investigation required by the AO.  As a result, 
Anchor QEA and Farallon prepared the Data Gap Investigation Work Plan (Work Plan) to 
provide the scope of work to collect sufficient information to address the data gaps identified 
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in the SCER and complete the Source Control Investigation.  The Work Plan was reviewed 
and approved by Ecology in May 2008. 
 
As detailed in the Work Plan, this SCER Addendum provides the following: 

• Summary of the scope of work, objectives, and results of the Data Gap Investigation 
• Re-evaluation of the migration pathways presented in the SCER using the Data Gap 

Investigation findings 
• Documentation of the status of source control measures at the SIA 
• Completion of the reporting requirements identified in the AO  

 
A Draft SCER Addendum was submitted to Ecology in December 2009.  Ecology provided 
comments on the Draft SCER Addendum in an April 8, 2010, letter; this letter and Jorgensen 
Forge’s responses are included in Appendix A.  Any revisions to the Draft SCER Addendum 
based on Ecology’s comments and Jorgensen Forge’s responses are incorporated into this 
SCER Addendum.  
 
Formal approval of this SCER Addendum will complete the requirements of the AO.  
Additional source control implementation deemed necessary to reduce concentrations of 
COIs at the SIA below the sediment and surface water screening levels (see Section 5) will be 
conducted under a new or amended order between Ecology and Jorgensen Forge.   
 

1.1 Purpose of Source Control Evaluation Addendum Report 

This SCER Addendum evaluates the results of the Data Gap Investigation to identify sources 
of the Ecology-approved COIs with complete migration pathways on the SIA that could 
result in adverse effects to sediment and surface water in the LDW.  The data gaps identified 
in the SCER, further defined in the Work Plan by media and area, and depicted on Figure 3 
of this SCER Addendum include: 

• The nature and extent of semivolatile organic compounds (SVOCs) in groundwater 
• The nature and extent of COIs in stormwater and groundwater that accumulates in 

subsurface vaults and pits, respectively, that discharge to the LDW through 
stormwater outfalls 
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• The nature and extent of total petroleum hydrocarbons (TPHs) and metals in soil and 
groundwater along the southern portion of the Facility  

• The nature and extent of TPH, metals, and volatile organic compounds (VOCs) in soil 
and groundwater in the Forge Shop Area and Melt Shop Area of the SIA 

• The nature and extent of TPH and VOCs in soil and groundwater in the vicinity of 
the oil-water separator, aboveground storage tank, and Steam Clean Area in the 
central portion of the SIA 

• The nature and extent of COIs in soil in the vicinity of the Former Acid House and 
Former Acid Quench Pit 

• The nature and extent of COIs in soil in the Former Swarf Stockpile Area  
• The nature and extent of COIs in catch basin solids 
• The nature and extent of COIs in stormwater discharged to the LDW 
• The effectiveness of existing best management practices (BMPs) to control the 

impacts of the storage, distribution, and incidental releases of petroleum products on 
the SIA 

 

1.2 Chemicals of Interest and Screening Levels 

The Ecology-approved COIs are defined in the SCER as chemicals that are stored and used 
on the SIA, waste products that are generated on the SIA, and chemicals that are known or 
suspected to be present in media on the SIA.  Screening levels are based on concentrations 
that are considered protective of sediment quality in the LDW or, where use of sediment 
screening levels is inappropriate, are protective of surface water quality in the LDW.  The 
rational for selection of the screening levels is presented in the SCER’s Table 5.1 (Anchor and 
Farallon 2008b).  The Ecology-approved screening levels are presented in the SCER and 
referenced in Section 3 of this SCER Addendum.  
 
In addition, stormwater samples collected at the SIA during the Data Gap Investigation are 
compared to the National Pollutant Discharge Elimination System (NPDES) Permit  
(No. WAR-003231) benchmark values for turbidity, pH, total copper, total zinc, total lead, 
and TPH (Ecology 2009).  As part of the quarterly compliance monitoring required under 
this Permit, Jorgensen Forge identified a number of quarters since 2003 where zinc 
concentrations in stormwater discharge were above the permit benchmark values.  These 
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exceedances required Jorgensen Forge to complete a Level Three Corrective Action and to 
request and receive approval from Ecology to integrate the Level Three Response Action 
with the Source Control Investigation.  The additional stormwater data screened against the 
NPDES Permit benchmark levels fulfills, in part, the Ecology approval for this integration.  
The NPDES Permit benchmark values are provided in Table 1.  
 
The COIs identified in the SCER include: 

• Polychlorinated biphenyls (PCBs) 
• TPH 
• Metals 
• SVOCs, including polycyclic aromatic hydrocarbons (PAHs) 
• VOCs 

 
The SCER concludes that the potential sources of PCBs had been sufficiently characterized; 
therefore, no additional investigation was warranted (Anchor and Farallon 2008a).  The COIs 
evaluated for the Data Gap Investigation included TPH, metals, SVOCs, and VOCs.   
 

1.3 Recent Facility Source Control Improvements 

After completion of the SCER, Jorgensen Forge implemented a number of BMPs to mitigate 
the potential migration of COIs from the Facility to the LDW, as described in the following 
subsections. 
 

1.3.1 Scrap Storage Bin Removal 

The aboveground scrap storage bins and contained scrap and debris formerly located along 
the southern Facility boundary were removed.  The scrap storage bins were constructed on 
the SIA in the early 1940s and consisted of a number of adjacent concrete walls that 
extended approximately 10 feet above and below ground to act as storage cells for scrap 
metal pending the manufacturing process.  All of the concrete walls and contained scrap and 
debris were removed to just below grade and covered back to grade with crushed rock.  
Following this removal, the former scrap storage bin area and adjacent unpaved areas along 
the southern Facility boundary were paved to reduce the potential for migration of dust and 
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dirt to paved surfaces and the stormwater drainage system on other portions of the SIA.  The 
paved area is designated on Figure 4.  
 

1.3.2 Swarf Stockpile Area Relocation 

The Former Swarf Stockpile Area was relocated to the newly paved area just east of the 
former scrap storage bins and west of the Billet Grinding Bag House (Figure 4).  This 
relocation maintains the material farther from the LDW, within a better containment 
system, and directly adjacent to the railroad spur that is used for offsite disposal and 
recycling of this material.  The relocated Swarf Stockpile Area is now on pavement 
surrounded on three sides by Ecology blocks and the nearest stormwater catch basin was 
plugged to prevent potential migration of this material into the stormwater drainage system.  
Jorgensen Forge is also better managing off-site removal of the material to maintain a smaller 
quantity on the SIA. 
 

1.3.3 Non-magnetic Turnings Storage Area Relocation 

The non-magnetic turnings storage area was relocated from the uncovered area just east of 
the former scrap storage bins to a newly constructed three-sided covered structure in the 
central portion of the SIA.   
 

1.3.4 Removal of Steam Clean Area 

The Steam Clean Area was pressure-washed and wash fluids were captured and appropriately 
disposed of.  The Steam Clean Area was then demolished and filled in with concrete. 
 

1.3.5 Replacement of Uncovered Storage Bins 

Smaller uncovered storage bins that were used for production by-products awaiting on-site 
or off-site recycling were replaced with covered storage bins. 
 

1.3.6 Pilot Test for Slag Placement 

A pilot test is in process to determine the feasibility of placing superheated slag directly from 
slag pots into bins under cover rather than the currently uncovered, unpaved area on the 
southwest corner of the SIA. 
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1.3.7 Tank Removal 

The 3,000-gallon diesel tank was removed from the miscellaneous chemical storage area on 
the northwest corner of the SIA. 
 
The uncovered 300-gallon gasoline tank located just west of the laboratory was removed and 
replaced with a 550-gallon tank in the bermed, covered miscellaneous chemical storage area 
on the northwest corner of the SIA (in the former location of the diesel storage tank). 
 

1.3.8 Manhole Installation 

A manhole access point was installed just upgradient from the discharge location for 
Outfall 002 to facilitate greater access for maintenance, easier access for end-of-pipe sampling 
during a greater range of tidal heights, and the ability to effectively eliminate discharges to 
the LDW from this outfall (should the need arise). 
 

1.3.9 Cleanup and Elimination of Off-site Stormwater Discharge 

Elevated concentrations of total PCBs have been identified in the inactive The Boeing 
Company (Boeing) 15-inch storm pipe and directly-adjacent active 24-inch property line 
storm pipe that transit the northern Facility property boundary (Figure 4).  Historical inputs 
to the Boeing 15-inch property line storm pipe were solely from the Boeing Plant 2 Facility 
(Plant 2).  Stormwater inputs to the 24-inch property line storm pipe occurred historically 
from Plant 2, the Facility, and Boeing Field/King County International Airport and occur 
currently from a portion of the City of Tukwila stormwater drainage.  A summary of the 
investigations and data findings and evaluations is summarized in the “Storm Drain Line Data 
Summary” technical memorandum (Farallon 2005) and Historical 6-inch and 12-inch Lateral 
Pipes Investigation Report – Stormwater Source Control Implementation, Jorgensen Forge 
Facility, Seattle, Washington (Anchor QEA 2010).  
 
The U.S. Environmental Protection Agency (EPA) recently prepared the “Action 
Memorandum for the Jorgensen Forge Outfall Site, Seattle, King County, Washington” 
(2010a).  This memorandum documented approval of the selected time-critical removal 
action under Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) for cleanup activities associated with the 24-inch and Boeing 15-inch property 
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line storm pipe that collectively discharge to the LDW.  Boeing and Jorgensen Forge are 
named as potentially responsible parties in the action memorandum.  Boeing performed the 
cleanup actions and Jorgensen Forge provided access to the Facility.  As required by the 
Action Memorandum, Boeing submitted the Source Control Action – 15-inch and 24-inch 
Pipes Cleanout Work Plan detailing the cleanup and closure activities on December 17, 2010 
(Floyd Snider 2010).  The removal action consists of the cleaning and closure of the concrete 
portions of the full extents of both property line storm pipes on the Facility to remove and 
prevent continued discharge of stormwater through known PCB contamination to the LDW.  
Boeing initiated the cleanup and closure activities November 2010 and received EPA 
approval that the cleanup and closure activities were completed on February 28, 2010.     
 

1.4 Additional Source Control Evaluations 

As part of the Level Three Corrective Action required by the NPDES Permit (see 
Section 1.2), Jorgensen Forge is completing additional investigations to evaluate the sources 
of elevated COIs above the Ecology-approved stormwater screening levels to determine the 
appropriate additional BMPs and stormwater treatment necessary to decrease chemical 
concentrations below target levels.  These investigations will include: 

• Several rounds of dry pavement sampling to determine the potential source loadings 
to the stormwater drainage system and the effectiveness of ongoing BMPs 

• Wet weather runoff sampling in the vicinity of the pavement sampling areas to 
evaluate the mobilization of COIs into the stormwater drainage system 

• Wet weather sampling from additional target roof areas to document source loading 
from roof surfaces 

• Completion of a comprehensive roof inventory to document the types of roofing 
materials and potential source loadings from these materials 
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1.5 Document Organization 

This SCER Addendum has been organized into the following sections: 

• Section 2 – Background 
• Section 3 – Data Gap Investigation Field Activities 
• Section 4 – Data Gap Investigation Results 
• Section 5 – Migration Pathway Analysis 
• Section 6 – Conclusions 
• Section 7 – Limitations  
• Section 8 – References 
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2 DATA GAP INVESTIGATION  

This section summarizes the scope and activities of the Data Gap Investigation, which was 
conducted in July 2008 and in February, May, August, and December 2009, in accordance 
with the Work Plan (Anchor and Farallon 2008b).  Deviations from the Work Plan are 
provided in Section 2.6.  
 
The investigation included:  

• Collection and laboratory analysis of soil and reconnaissance groundwater samples 
from direct-push borings 

• Monitoring well installation 
• Collection and laboratory analysis of soil and groundwater samples collected from 

monitoring wells 
• Collection and laboratory analysis of stormwater samples 
• Collection and laboratory analysis of production byproducts 

 
The sampling locations for the Data Gap Investigation are shown on Figure 4.  The boring 
and well logs are included in Appendix B.  The laboratory analytical reports are included in 
Appendix C.  
 
The results of the Data Gap Investigation are included in Section 3. 
 

2.1 Scope of Work 

The scope of work completed for the Data Gap Investigation included the following: 

• Preparing a Health and Safety Plan in accordance with Part 1910.120 of Title 29 of 
the Code of Federal Regulations prior to initiating field activities 

• Performing a utility locate at the proposed boring and monitoring well locations using 
private utility location services, as well as contacting the One-Call Center for utility 
location 

• Collecting 21 stormwater samples from various locations within the stormwater 
drainage system during two separate rainfall events for laboratory analysis 

• Advancing seven direct-push borings to collect soil and reconnaissance groundwater 
samples for laboratory analysis 
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• Installing, developing, and surveying 16 monitoring wells 
• Collecting a sample of non-magnetic grinding material from the relocated Swarf 

Stockpile Area on two separate dates for laboratory analysis 
• Conducting a groundwater monitoring and sampling event at 16 monitoring wells, 

including measuring the depth to water and collecting groundwater samples for 
laboratory analysis  

 
The field activities were conducted in accordance with the sampling procedures described in 
the Work Plan (Anchor and Farallon 2008b), except as noted in Section 2.6.  The following 
subsections describe the Data Gap Investigation field activities. 
  

2.2 Field Activities 

The Data Gap Investigation was conducted in July 2008 and in February, May, August, and 
December 2009, and included the following activities: 

• Collection of soil and reconnaissance groundwater samples from direct-push borings 
SB-13 through SB-19 

• Collection of soil samples from the borings completed for the construction of 
monitoring wells MW-37 through MW-52 

• Groundwater monitoring and sampling at select previously-installed monitoring wells 
and monitoring wells MW-37 through MW-52 

• Collection of stormwater samples from various locations in the outfall drainage 
system and underground vaults 

• Collection of samples of the non-magnetic grinding material from the relocated Swarf 
Stockpile Area (Figure 4) 

 
Prior to the start of drilling activities, a private utility location survey was conducted by 
Applied Professional Services, Inc., of North Bend, Washington.  Drilling services were 
provided by Cascade Drilling of Woodinville, Washington.  The borings were advanced with 
a Geoprobe drill rig using direct-push drilling methods and the monitoring wells were 
installed by using a hollow-stem auger drill rig. 
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All soil cuttings, purge water, and decontamination water were placed into labeled 55-gallon 
steel drums and temporarily stored on the SIA, pending waste disposal suitability 
characterization.  The investigation-derived waste was profiled using the laboratory 
analytical results of the sampling conducted for the Data Gap Investigation and transported 
off the SIA for disposal at an appropriate facility by Kleen Environmental Technologies, Inc., 
of Seattle, Washington. 
 
The stormwater, subsurface vault, and non-magnetic grinding material collections were 
performed by Anchor QEA personnel. 
 

2.3 Drilling and Soil Sampling 

Soil samples were collected from direct-push borings and borings completed for the 
construction of monitoring wells at the SIA, as described in the following sections.  The 
sample locations are depicted on Figure 3.  The boring logs are included in Appendix B.   
 

2.3.1 Direct-Push Borings 

Four direct-push borings were completed to evaluate potential subsurface impacts associated 
with the historical operations in the vicinity of the Former Acid House and Former Acid 
Quench Pit (Figure 3).  Borings SB-13 through SB-16 were advanced to total depths of 16 feet 
below ground surface (bgs) with the collection of soil and reconnaissance groundwater 
samples for laboratory analysis.  Soil samples were collected in 4-foot intervals from the 
surface to the total depth of each boring, in accordance with the procedures described in the 
Work Plan.  Reconnaissance groundwater samples were collected with a temporary screen 
set from 12 to 16 feet bgs, in accordance with the procedures described in the Work Plan 
(Anchor and Farallon 2008b).   
 
Three borings were completed in the vicinity of the Former Swarf Stockpile Area to evaluate 
potential impacts of the storage of non-magnetic grinding material on shallow soil quality 
(Figure 3).  Borings SB-17, SB-18, and SB-19 were advanced to total depths of 6 feet bgs with 
the collection of soil samples for laboratory analysis.  Soil samples were collected in 2-foot 
intervals from the surface to the total depth of each boring, in accordance with the 
procedures described in the Work Plan (Anchor and Farallon 2008b).   
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The soil samples at monitoring wells MW-44 and MW-45 were collected using direct-push 
drilling methods because of limited recovery of soil due to heaving sands encountered at 
depths greater than 25 feet bgs at the boring for monitoring well MW-41.  Soil samples were 
collected from the borings for monitoring wells MW-44 and MW-45 in 4-foot intervals from 
a depth of 5 feet bgs to the total depths of 40 and 60 feet bgs, respectively.  The soil samples 
were collected in accordance with the procedures described in the Work Plan for direct-
push borings (Anchor and Farallon 2008b).   
 

2.3.2 Monitoring Well Borings 

Soil samples were collected during drilling activities using a hollow-stem auger with a split-
spoon sampler at the following monitoring wells and locations (Figure 3): 

• MW-37 through MW-39, along the southern boundary of the SIA 
• MW-41, in the Forge Shop Area and Melt Shop Area 
• MW-46, adjacent to the oil-water separator, Steam Clean Area, and aboveground 

storage tank 
• MW-48, downgradient of the groundwater plume of light nonaqueous phase liquid 

(LNAPL) as cutting oil 
• MW-50 through MW-52, on the northwest portion of the SIA  

 
Soil samples were collected in 5-foot intervals from a depth of 5 feet bgs to the total depth of 
each boring, which ranged from 20 to 60 feet bgs.  The soil samples were collected in 
accordance with the procedures described in the Work Plan (Anchor and Farallon 2008b).   
 

2.4 Monitoring Well Installation 

Sixteen monitoring wells were installed during the field activities for the Data Gap 
Investigation (Figure 3).  Monitoring wells MW-40 and MW-41 were installed adjacent to 
the 5,000-ton press pit and equipment vault in the Forge Shop Area and Melt Shop Area on 
July 19, 2008, in advance of the other monitoring wells to accommodate ongoing operations 
at the SIA.  The other monitoring wells, including MW-37 through MW-39 and MW-42 
through MW-52, were installed between February 5 and 13, 2009.  The monitoring wells 
were installed, constructed, and developed in accordance with the procedures described in 



 
 
  Data Gap Investigation 

Final Source Control Evaluation Addendum Report  March 2011 
Jorgensen Forge Facility  13 010128-02 

the Work Plan (Anchor and Farallon 2008b).  The boring logs, which include the well 
construction details, are included in Appendix B. 
 
Monitoring wells MW-49 through MW-52 (Figure 3) were installed in addition to the scope 
of work described in the Work Plan (Anchor and Farallon 2008b) to provide additional 
technical data to support ongoing communications with Boeing regarding releases from the 
north-adjacent Plant 2.  They include:  

• Monitoring well MW-49, located on the north side of the administrative office 
building just north of the Hollowbore Area, was installed to evaluate the northern 
extent of cutting oil as LNAPL on groundwater 

• Monitoring wells MW-50, MW-51, and MW-52, located on the northwest corner of 
the SIA, was installed to evaluate the nature and extent of halogenated volatile 
organic compounds (HVOCs) in groundwater downgradient of the 2-66 Area of 
Plant 2  

 
During the drilling activities for the installation of monitoring wells MW-48 and MW-49, 
borings were advanced to 27 feet bgs for the collection of reconnaissance groundwater 
samples in the deeper portion of the shallow water-bearing zone.  These samples were used 
to evaluate the extent of HVOCs in groundwater downgradient of the south yard area on 
Plant 2 (Figure 3).  Monitoring wells MW-50 through MW-52 were installed with screened 
intervals set deeper in the shallow portion of the water-bearing zone to correspond directly 
to the screened interval of Boeing monitoring well PL2-JF01AR, located on the northwest 
corner of the SIA.  Remedial actions are ongoing at the 2-66 Area of Plant 2 to address 
historical releases of trichloroethene (TCE) to soil and groundwater.  The monitoring well 
construction details are provided on the boring logs in Appendix B and summarized in 
Table 2.   
 

2.5 Groundwater Monitoring and Sampling  

A comprehensive groundwater monitoring and sampling event was conducted by Farallon at 
the SIA in February 2008.  Additionally, four quarterly groundwater monitoring and 
sampling events have been completed at the SIA in February, May, August, and December 
2009 as part of the Data Gap Investigation.  The groundwater monitoring and sampling 
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events were conducted in accordance with the procedures described in the Work Plan 
(Anchor and Farallon 2008b).  
 

2.6 Subsurface Vault and Pit Water Sampling 

The nature and extent of COIs in groundwater that accumulates in subsurface vaults, surface 
water that accumulates in pits, and subsequent discharges to the LDW through Outfalls 001 
and 003 were identified as data gaps in the SCER (Anchor and Farallon 2008a).  The planned 
scope of work included the laboratory analysis of water samples collected from the Railroad 
Scale Vault, the Argon Oxygen Decarbonization (AOD) Scale Pit, and the Vacuum De-
gassing Pit, pending the availability of a sufficient volume of water to sample.  
Representative photographs of these sampling locations are included in Appendix D.   
 
The subsurface features were accessed on May 6 and August 13, 2009, during variable 
intensity rain events.  The Railroad Scale Vault and AOD Scale Pit did not contain sufficient 
volumes of water to collect samples during both rain events.  Water samples were collected 
from the Vacuum De-gassing Pit pump discharge reservoir during both sampling events.  The 
locations of the subsurface features and the Vacuum De-gassing Pit sampling location  
(AJF-01VDP) are shown on Figure 4.   
 
Outfall discharge locations were monitored on August 4, 2009, during dry weather 
conditions (that is, no rain for at least seven days prior to this date), and no discharge was 
observed through Outfalls 001, 002, or 003 (Appendix E).  The lack of discharge during 
extended dry weather conditions confirmed that there is no baseflow discharging to the 
LDW during the dry weather monitoring date.   
 

2.7 Stormwater Sampling 

Stormwater samples were collected from the Outfall 001, 002, and 003 stormwater drainage 
systems during variable intensity rainfall events on May 6, 2009, and August 13, 2009 
(Appendix F).  Additional stormwater samples were collected from the roof drain runoff 
water at downspouts and manholes.  The stormwater sampling locations are shown on 
Figure 4.   
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The planned scope of work (Anchor and Farallon 2008b) included collection of solid samples 
from catch basins within the Outfall 002 and Outfall 003 drainage areas; however, 
insufficient solids were present in the catch basins within these drainage areas on May 6 and 
August 13, prohibiting sample collection.  Representative photographs of stormwater 
sampling locations are included in Appendix D.  The stormwater sampling activities are 
described in detail in the following subsections. 
 

2.7.1 Outfall Discharge Sampling 

Stormwater samples were collected from the Outfall 001, 002, and 003 (Figure 4) stormwater 
drainage systems during qualifying rain events (Appendix F; as identified in the SCER 
[Anchor and Farallon 2008a]) on May 6 and August 13 in accordance with the procedures 
described in the Work Plan (Anchor and Farallon 2008b).   
 
The stormwater sample representative of discharge through Outfall 001 was collected from 
an upgradient vault because the discharge location is recessed within a concrete panel wall, 
eliminating the potential to sample discharge that is not in contact with the wall (Figure 4).  
The stormwater sample (AJF-01OD) was collected downgradient of all features conveying 
discharge through Outfall 001, including the Vacuum De-gassing Pit, roof drains, and the 
Railroad Scale Vault (Figure 4).   
 
Outfall 002 was sampled directly from the end of pipe discharge location on May 6, although 
the discharge flow was minimal and inconsistent with the intensity of rainfall (Appendix F), 
indicating a potential blockage in the pipe.  Subsequent completion of the stormwater system 
cleanout and video reconnaissance (see Section 2.9) confirmed a portion of the Outfall 002 is 
partially plugged in an upgradient location; therefore, the May 6 sampling results may not be 
fully representative of stormwater inputs to this outfall.  Because a similar low level 
discharge was observed on August 13, the stormwater sample was collected from a vault just 
upgradient of the identified partially-plugged portion, identified as AJF-02OD, located 
within the Forge Shop Area (Figure 4).  The upgradient vault is considered representative of 
discharge through Outfall 002 because all stormwater inputs to this outfall enter upgradient 
of this vault.   
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Outfall 003 was sampled from the end of pipe discharge location during both sampling events 
(Figure 4). 
 

2.7.2 Roof Runoff Sampling   

As discussed in Section 1.2, quarterly compliance sampling required under the NPDES 
Permit has shown elevated zinc concentrations above the benchmark levels.  For this reason, 
stormwater samples were collected from roof runoff, as described in the Work Plan (Anchor 
and Farallon 2008b), to evaluate whether the roof surfaces are a source of metals to 
stormwater.  Stormwater samples were collected from the Forge Shop Area and the Machine 
Shop Area roof surfaces that convey stormwater to Outfalls 002 and 003, respectively.  The 
sampling locations were selected based on accessibility to roof surfaces that visually looked to 
be composed of different roof materials (Figure 5).  
 
The stormwater roof samples were collected from the same location on the east and west 
sides of the Forge Shop Area (AJF-RFSE and AJF-RFSW) and Machine Shop Area  
(AJF-RMSE and AJF-RMSW) during the May 6 and August 13 sampling events (Figures 4 
and 6).  The Forge Shop Area stormwater roof samples were collected from downspout 
discharges and therefore include runoff in contact with both the roof surface and downspout.  
The east Machine Shop Area stormwater roof sample (AJF-RMSE) collected on May 6 
consisted of runoff overflowing from an overhead gutter and in contact with the metal siding 
of the building.  The sample collected from the same location on August 13 consisted of 
runoff overflowing from the overhead gutter and not in contact with the metal siding of the 
building.  The west Machine Shop Area stormwater roof sample (AJF-RMSW) was collected 
from a downspout that contained relatively low discharges during both events.  Based on the 
intensity of rainfall (Appendix F) during the sampling events and roof area, the flow from 
this downspout was lower than would be expected, likely indicating that the downspout may 
have been partially plugged.    
 

2.7.3 Subsurface Manhole Stormwater Sampling 

To obtain additional information on potential sources of metals to stormwater discharges 
from Outfall 003, a single stormwater sample (AJF-MHMS) was collected during both the 
May 6 and August 13 sampling events from a subsurface manhole pipe.  The pipe conveys 
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runoff from roof surfaces covering the Machine Shop Area, Hollowbore Area, Shipping Area, 
and Forge Shop Area and runoff from the road and parking areas around the north and east 
sides of the main building (Figure 4).  In addition, a single stormwater sample (AJF-MHFS) 
was collected during both sampling events from the same subsurface manhole that conveys 
roof runoff from a portion of the Forge Shop Area.  The approximate drainage area for the 
various roof types is shown on Figure 5 and a diagram showing the subsurface manhole 
configuration and sampling locations is shown on Figure 6.  As shown on Figure 4, the 
discharges from both subsurface manhole pipes are conveyed to Outfall 003. 
 

2.7.4 Catch Basin Solids Sampling 

Catch basin solids sampling was attempted from each of the catch basins located within the 
Outfall 002 and 003 drainage areas (Figure 4) on May 6 and August 13 in accordance with 
the procedures described in the Work Plan (Anchor and Farallon 2008b).  At each catch 
basin location, a decontaminated metal spoon attached to a telescoping sampling rod was 
lowered into the catch basin bottom.  The bottom surface was scraped to collect a solids 
sample.  The procedure was repeated at each catch basin located within the drainage areas 
for Outfall 002 and 003 during both sampling events.  There was insufficient volume of solids 
present in each of the catch basins to collect a sample, confirming that the frequent cleanout 
of the catch basins conducted as part of Jorgensen Forge’s stormwater BMPs is effective at 
preventing the build up and potential discharge of solids through Outfalls 002 and 003.  No 
catch basins serve Outfall 001, prohibiting solids collection for this drainage area.  
Representative photographs of the catch basin sampling effort are included in Appendix D. 
 

2.8 Relocated Swarf Stockpile Area Sampling 

The non-magnetic grinding material was sampled directly from the relocated Swarf Stockpile 
Area (Figure 4).  A single composite sample representative of the non-magnetic grinding 
material was collected on May 6 and August 13, 2009, in accordance with the procedures 
described in the Work Plan (Anchor and Farallon 2008b).  A representative photograph of 
the non-magnetic cuttings is included in Appendix D.   
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2.9 Stormwater System Cleanout and Video Reconnaissance 

Following completion of the stormwater sampling activities described in Section 2.7, the 
accessible portions of stormwater lines and features were jet cleaned within the drainage 
areas of Outfalls 001, 002, and 003 (Figure 4).  These activities were conducted as additional 
scope of work items beyond those described in the Work Plan (Anchor and Farallon 2008b) 
to further assist in the delineation of the stormwater drainage system on the SIA and 
evaluation of potential sources of COIs through the stormwater pathway.  Bravo 
Environmental cleaned approximately 240 lineal feet of storm pipe in Outfall 001 and 120 
lineal feet of piping in Outfall 002 on September 1, 2009.  On September 9, Bravo 
Environmental cleaned an additional approximate 840 lineal feet of piping in Outfall 003.   
 
The outfall pipes were plugged at the most accessible downgradient location and jetted 
upgradient with high pressure water.  All water and solids, totaling a volume of 
approximately 14,500 gallons, generated by the cleaning were vacuumed from the system 
and transported to an approved disposal facility.  Access limitations prevented cleanout of 
the entire stormwater drainage system but the majority of the system was cleaned, as shown 
on Figure 4.   
 
Following the pipe cleanout activities, a video reconnaissance of the drainage areas was 
performed to confirm the configuration and condition of the storm drainage system in the 
Outfall 001, Outfall 002, Outfall 003 drainage systems, and a historical drainage system 
located beneath the footprint of the historical Bethlehem Steel Facility on the SIA.  The 
video reconnaissance was conducted by Applied Professional Services, Inc. on September 1, 
9, and 11, 2009.  The extents of the video reconnaissance are shown on Figure 4.  Minor 
changes in the drainage plan were noted during the inspection and have been incorporated 
on Figure 4.   
 
The following subsections describe the individual video surveys for Outfall 001, 002, and 003 
and the historical drainage system.  The inspection reports and DVDs for all video 
reconnaissance are included in Appendix G. 
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2.9.1 Video Survey for Outfall 001 Storm Piping 

The video survey for Outfall 001 storm piping was conducted on September 1.  The video 
inspection tractor was inserted at Access Vault AJF-01OD into two storm pipes in the Outfall 
001 piping system (Figure 4).  The eastern portion of the line was cleaned but the western 
portion was not, due to the inability to collect the wash water and solids from the discharge 
location.  East of AJF-01OD, 157 lineal feet of a 6-inch diameter polychlorinated vinyl (PVC) 
pipe was inspected.  The pipe was in good condition with no cracking or damage observed.  
The video inspection tractor could only extend to a bend in the storm drain pipe at 157 feet 
east of AJF-01OD.  West of AJF-01OD, 324 feet of 12-inch concrete piping was inspected.  
The pipe was generally intact though some small fractures and cracking were noted in 
isolated locations.  Two small lateral lines enter the pipe at 110 feet and 188 feet west of AJF-
01OD.  Small rock like debris and scale in the pipe prevented the video tractor from 
continuing the inspection beyond 324 feet.   
 

2.9.2 Video Survey for Outfall 002 Storm Pipes 

The video survey for Outfall 002 storm piping was conducted on September 1 and 11.  The 
video inspection tractor was inserted into the storm pipe at the upgradient Access Vault  
AJF-02OD, as shown on Figure 4.  Pipe inspection west of AJF-02OD was not possible due to 
sediment debris obstructing the pipe; this obstruction is likely the cause of the minimal 
Outfall 002 discharge that was noted during both stormwater sampling events, as discussed in 
Section 2.7.1.  As discussed in Section 1.3, Jorgensen Forge installed a manhole just 
upgradient from the Outfall 002 discharge location, which will help facilitate removal of the 
obstruction from the pipe.   
 
East of AJF-02OD, which was cleaned during the stormwater system cleanout activities, 81 
lineal feet of 8-inch diameter concrete pipe was inspected.  The pipe was generally intact, 
though some possible isolated cracks were noted during the inspection.  The video inspection 
tractor was not able to pass through a previously unidentified vault at 81 feet east of  
AJF-02OD.   
  
The video inspection tractor was inserted into a 6-inch concrete pipe in AJF-02OD and was 
able to inspect an additional 5.4 feet south.  The pipe was completely full of soil at 5.4 feet 
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with an 8-inch concrete pipe lateral intersecting the pipe from the east.  The video tractor 
was unable to extend beyond the turn in the pipe, so no additional access points were 
identified further east in the Outfall 002 system and no additional video reconnaissance 
could be completed east of the previously unidentified vault.   
 

2.9.3 Video Survey for Outfall 003 Storm Pipes 

The video survey for Outfall 003 storm pipes was conducted on September 9.  The video 
inspection tractor was inserted into the storm pipe at the manhole just east of the Heat Treat 
Area (sampling station AJF-MHFS on Figure 4).  The entire survey extents were previously 
cleaned during the stormwater system cleanout activities.  East of AJF-MHMS, 168 lineal feet 
of 10-inch diameter concrete pipe was inspected.  The pipe was generally intact.  Features 
noted in this section of pipe included:  

• A size reduction at 77 feet 
• Another size reduction and material change to ductile iron at 90 feet 
• A final pipe size reduction precluding further inspection at 168 feet 

 
South of AJF-MHFS, 79 lineal feet of 10 inch diameter concrete pipe was inspected.  Minor 
fractures (no exposed soil) were noted in the inspection at 48 and 54 feet.  Sediment debris in 
the pipe at 79 feet prevented further inspection.   
 
Southwest of AJF-MHMS, 55 lineal feet of 10-inch diameter concrete pipe was inspected.  
The inspection noted multiple minor fractures (no exposed soil).  The video inspection 
tractor could not negotiate the turn in the first encountered manhole (Figure 4).  The tractor 
was reinstalled in this manhole and an additional 484 feet of 10-inch concrete pipe was 
inspected to the west; multiple minor fractures (no exposed soil) in that section of pipe were 
identified.  The inspection terminated in a manhole where the concrete pipe re-directs to the 
south (Figure 4); the tractor was removed from this manhole, reinstalled in the adjacent final 
downgradient manhole, and inspected 71 feet north in the 10-inch concrete pipe.  A piece of 
pipe scale debris was encountered at 71 feet preventing further inspection.  From this 
inspection point, the upgradient manhole was visible, so no re-cleaning of the pipe was 
necessary.   
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West from the final downgradient manhole, 81 feet of 10-inch concrete pipe was inspected 
(Figure 4).  Because wash water and solids could not be collected, this portion of the pipe was 
not cleaned during the stormwater system cleanout activities.  Sediment and rock-like debris 
accumulation at 81 feet prevented further inspection.  
 

2.9.4 Video Survey of Historical Drainage System  

A video survey was also conducted on September 11 in the historical drainage system located 
beneath the footprint of the historical Bethlehem Steel Facility on the SIA.   
 
The video inspection tractor was inserted into a manhole, providing access to two historical 
storm pipes, as shown on Figure 4.  East of the manhole, 212 lineal feet of 14-inch diameter 
concrete pipe was inspected.  The pipe was generally intact with no debris.  Three historical 
lateral connections were identified entering this pipe from the north at 44, 100, and 163 feet, 
and a size reduction was identified at 170 feet.  At 211 feet, the line was completely full of 
soil, preventing further inspection.   
 
North of the manhole, 204 lineal feet of 12-inch diameter concrete pipe was inspected.  Six 
historical lateral connections were identified entering the pipe from the north at 14, 111, 
114, 150, 192, and 204 feet.  At 204 feet, the pipe turned 90 degrees to the north, preventing 
further video inspection.  Inspection of this historical drainage confirmed no active 
connection to the LDW.   
 

2.10 Laboratory Analysis 

The following samples were submitted for laboratory analysis of COIs during the Data Gap 
Investigation: 

• Soil samples collected from the borings were submitted for TPH, metals, VOCs, 
SVOCs including PAHs, and pH 

• Reconnaissance groundwater and groundwater samples were submitted for TPH, 
metals, VOCs, and SVOCs 

• Subsurface vault water samples and stormwater outfall discharge samples were 
submitted for total organic carbon (TOC), total suspended solids (TSS), conductivity, 
turbidity, TPH, total and dissolved metals, VOCs, and SVOCs including PAHs 
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• Roof stormwater samples were submitted for total and dissolved metals and TSS 
• Non-magnetic grinding material was submitted for TOC, TPH, metals, and SVOCs 

including PAHs 
 

2.11 Deviations from the Work Plan 

The following sections summarize the deviations from the sampling procedures identified in 
the Work Plan (Anchor and Farallon 2008b) for each of the sampled media.  
 

2.11.1 Monitoring Wells Installation and Sampling 

The scope of work in the Work Plan includes the installation and sampling of 12 monitoring 
wells at the SIA to address data gaps in the Source Control Investigation.  Monitoring wells 
MW-37 through MW-48 were installed as described in the Work Plan (Anchor and Farallon 
2008b).  Four additional monitoring wells were installed at the SIA for the Data Gap 
Investigation to provide additional data unrelated to the Source Control Investigation, as 
discussed in Section 2.4.   
 

2.11.2 Stormwater Sampling 

Because the Outfall 001 discharge location is recessed within the concrete panel wall, an 
end-of-pipe sample could not be collected that was not in contact with the wall.  For this 
reason, as discussed in Section 2.7.1, samples were collected from the nearest accessible 
upgradient vault (Figure 4).  Due to limited discharge from the Outfall 002 end-of-pipe 
during both the May 6 and August 9, 2009, sampling events, the stormwater sample was 
collected from the end of pipe during the May 6 sampling and an upgradient vault location 
during the August 13 sampling. 
 
Due to inconsistent rainfall intensity and duration during both the May 6 and August 13 
sampling events (Appendix F), the duration of stormwater runoff discharge was highly 
variable; this prohibited collection of  stormwater outfall discharge samples for laboratory 
analysis of conventionals (for example, temperature, pH, conductivity, dissolved oxygen, 
oxidation-reduction potential, turbidity, and salinity) using a portable Hydrolab™ unit.  
Conductivity, pH, and turbidity for each of the stormwater samples were analyzed by the 
analytical laboratory. 
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Stormwater samples collected from the roof runoff and manhole locations were collected 
during two rainfall events—although the Work Plan specified a single event (Anchor and 
Farallon 2008b)—to further understand the potential variations in the data at these locations.  
All roof drain samples were collected from the same locations using the same procedures 
except at station AJF-RMSE.  The May 6 sampling included the collection of runoff 
overflowing from an overhead gutter and in contact with the metal siding of the building.  
The sampled collected from the same location on August 13 consisted of runoff overflowing 
from the overhead gutter and not in contact with the metal siding of the building. 
 
No catch basin solids sampling could be completed due to lack of accumulated solids in each 
of the Outfall 002 and 003 catch basins (Appendix D).  
 

2.11.3 Subsurface Vault and Pit Water Sampling 

Sampling was not conducted within the Railroad Scale Vault or the AOD Scale Pit.  The 
Railroad Scale Vault was damp but did not contain standing water.  The AOD Scale Pit was 
completely dry with no signs of moisture entering the pit (Appendix D).   
 

2.11.4 Stormwater System Cleanout and Video Reconnaissance 

Following completion of the stormwater sampling activities (see Section 2.7), the accessible 
portions of stormwater lines and features were jet cleaned within the drainage areas of 
Outfalls 001, 002, and 003 (Figure 4).  These activities were conducted as additional scope of 
work items beyond those described in the Work Plan (Anchor and Farallon 2008b) to further 
assist in the delineation of the stormwater drainage system on the SIA and in the evaluation 
of potential sources of COIs through the stormwater pathway.  
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3 DATA GAP INVESTIGATION RESULTS 

This section summarize the results of the Data Gap Investigation activities conducted at the 
SIA in July 2008 and in February, May, August, and December 2009.  Laboratory analytical 
reports for the soil, groundwater, and stormwater samples collected during the subsurface 
investigation are included in Appendix C. 
 

3.1 Soil 

This section presents the laboratory analytical results for each of the Ecology-approved COIs 
of soil samples collected at the SIA in July 2008 and February 2009 as part of the Data Gap 
Investigation activities.  The laboratory analytical results for TPH, metals, SVOCs, and 
HVOCs are summarized in Tables 3 through 8, respectively.  The laboratory analytical 
reports are attached in Appendix C.   
 

3.1.1 Total Petroleum Hydrocarbons 

Concentrations of diesel-range, gasoline-range, and heavy oil-range organics, ethylbenzene, 
and total xylenes were detected above the laboratory practical quantitation limits (PQLs) in 
soil samples collected from borings MW-37, MW-38, MW-39, MW-46, MW-48, MW-51, 
and MW-52 (Table 3).  There are no Ecology-approved screening levels established for TPH 
in soil for the Source Control Investigation.   
 

3.1.2 Total Metals 

The laboratory analytical results detected concentrations of chromium and/or nickel 
exceeding the Ecology-approved screening levels at borings SB-13, SB-14, and SB-16 and 
borings MW-37, MW-38, MW-39, and MW-41 (Tables 4 and 5).  Concentrations of 
chromium and nickel were detected exceeding the Ecology-approved screening levels in soil 
samples collected between depths of 6 and 12 feet bgs.  Soil samples collected from the same 
borings at shallower and deeper intervals did not detect concentrations of chromium or 
nickel exceeding the Ecology-approved screening levels (Tables 4 and 5).   
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3.1.3 Semivolatile Organic Compounds 

The laboratory analytical results did not detect concentrations of SVOCs in soil above the 
laboratory PQLs with the exception of bis(2-ethylhexyl)phthalate, which was detected below 
the screening level in soil samples collected from monitoring well MW-41 (Table 6). 
 

3.1.4 Polycyclic Aromatic Hydrocarbons 

Concentrations of PAHs were not detected in soil above the laboratory PQLs with the 
exception of naphthalene, which was detected in a soil sample collected from boring MW-46 
at a concentration below the screening level (Table 7). 
 

3.1.5 Halogenated Volatile Organic Compounds 

The laboratory analytical results did not detect concentrations of HVOCs above the 
laboratory PQLs with the exception of TCE, which were detected in soil samples collected 
from borings MW-37, MW-50, MW-51, and MW-52 (Table 8) in the area impacted by 
documented Plant 2 releases.  There are no Ecology-approved screening levels established for 
HVOCs in soil.   
 

3.2 Groundwater 

This section presents the results of groundwater monitoring and sampling conducted at the 
SIA between January 2008 and August 2009 as part of the Data Gap Investigation activities.  
Section 3.2.1 presents the results of groundwater level and LNAPL measurements and 
Section 3.2.2 presents a summary of the laboratory analytical results by COIs in 
groundwater. 
 

3.2.1 Groundwater Elevations and LNAPL Measurements 

The water level and LNAPL measurements and calculated groundwater elevations at each 
monitoring well are summarized in Table 9.  Groundwater elevation contour maps for each 
of the groundwater monitoring and sampling events are included as Figures 7 through 10.  
The groundwater level measurement and LNAPL measurement data and results are 
summarized in the following subsections. 
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3.2.1.1 January and February 2008 

The depth to groundwater measured on January 29, 2008, ranged from 5.80 feet (MW-34) to 
13.32 feet (MW-7) below the tops of the well casings in monitoring wells with no 
measurable thickness of LNAPL (Table 9).  The groundwater flow direction and approximate 
hydraulic gradient were calculated from the groundwater level data measured in monitoring 
wells with no LNAPL (Table 9).  The groundwater monitoring data indicate that the 
apparent direction of shallow groundwater flow beneath the SIA is to the south under an 
average gradient of 0.0007 foot per foot.  Groundwater surface elevation contours and flow 
direction calculated on January 29, 2008 are depicted on Figure 7. 
 
The thickness of LNAPL as cutting oil on the northeastern portion of the SIA ranged from 
1.66 feet (MW-18) to 10.93 feet (MW-27).  On January 29, 2008, LNAPL was measured as 
hydraulic oil at a thickness of 1.41 feet in monitoring well MW-34 (Table 9 and Figure 7).  
LNAPL as hydraulic oil has been measured in monitoring wells MW-12 and MW-13; 
however, because of surface water intrusion, the thickness of LNAPL in monitoring wells 
MW-12 and MW-13 was not gauged on January 29, 2008. 
 

3.2.1.2 February 2009 

Groundwater level measurements were collected between 2 p.m. and 5 p.m. on February 23, 
2009.  According to the National Oceanic and Atmospheric Administration (NOAA), high 
tide at the Eighth Avenue South tidal gauge in the Duwamish River was predicted at 3:43 
p.m. (NOAA 2009), indicating that the water level measurements were taken during slack 
high tide.   
 
The depth to groundwater measured in monitoring wells with no measurable LNAPL on 
February 23, 2009, ranged from 10.27 (MW-43) to 15.18 feet (MW-7) below the top of the 
monitoring well casing (Table 9).  Anomalous water level and total monitoring well depth 
measurements at monitoring wells MW-12, MW-13, and MW-33 indicate that the wells 
have been damaged and are no longer viable for groundwater monitoring and sampling.  The 
calculated groundwater elevations were used to evaluate groundwater flow direction and 
gradient at the SIA.  The groundwater flow direction on the eastern portion of the SIA is to 
the south at an average hydraulic gradient of 0.0005 foot per foot.  The groundwater flow 
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direction on the western portion of the SIA is to the east at an average hydraulic gradient of 
0.0035 foot per foot, which is likely attributable to the inland flow of groundwater associated 
with high tide.  Based on the February 23, water level measurements, the inland influence of 
tidal fluctuation on groundwater levels is approximately 300 feet on the southern portion of 
the SIA and 450 feet on the northern portion of the SIA.  Groundwater surface elevation 
contours and flow direction calculated on February 23 are depicted on Figure 8. 
 
LNAPL was present in monitoring wells MW-16 through MW-22, MW-26 through MW-29, 
MW-34, and MW-35.  The thickness of LNAPL as cutting oil on the northeastern portion of 
the SIA ranged from 1.00 (MW-19) to 10.05 feet (MW-27; Table 9 and Figure 8).  The plume 
of LNAPL as cutting oil is bound to the north by monitoring wells MW-23, MW-24, and 
MW-49; to the west by monitoring wells MW-25 and MW-48; to the south by monitoring 
wells MW-30 and MW-31; and to the east by monitoring wells MW-8, MW-9, and MW-10 
(Figure 8).  The thickness of LNAPL as hydraulic oil in monitoring wells on the southeastern 
portion of the SIA ranged from 1.44 (MW-34) to 6.70 feet (MW-35; Table 9).  The plume of 
LNAPL as hydraulic oil is bound to the north by monitoring well MW-14; to the west by 
monitoring well MW-40; to the south by monitoring wells MW-32 and MW-36; and to the 
east by monitoring well MW-15 (Figure 8).   
 

3.2.1.3 May 2009 

Groundwater level measurements were taken between 1:40 p.m. and 3:40 p.m. on May 19, 
2009.  According to NOAA, high tide at the Eighth Avenue South tidal gauge in the 
Duwamish River was predicted at 2:21 p.m. (NOAA 2009), indicating that the water level 
measurements were taken during slack high tide.   
 
The depth to groundwater measured on May 19 ranged from 10.05 (MW-10) to 15.42 feet 
(MW-47) below the top of the well casing in monitoring wells with no measurable thickness 
of LNAPL (Table 9).  The groundwater flow direction and approximate hydraulic gradient 
were calculated from the groundwater level data in monitoring wells with no LNAPL (Table 
9).  The groundwater monitoring data indicate that the apparent direction of shallow 
groundwater flow beneath the SIA is to the southwest at an average gradient of 0.0008 foot 
per foot.  The predominant groundwater flow direction on the western portion of the SIA is 
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to the east at an average hydraulic gradient of 0.0029 foot per foot, which is likely 
attributable to the inland flow of groundwater associated with high tide.  Based on the May 
19 water level measurements, the inland influence of tidal fluctuation on groundwater levels 
is approximately 370 feet on the southern portion of the SIA and is not observed on the 
northern portion of the SIA.  Groundwater surface elevation contours and flow direction 
calculated for May 19, 2009, are depicted on Figure 9.   
 
The thickness of LNAPL as cutting oil on the northern portion of the SIA on May 18, 2009, 
ranged from 1.04 (MW-16) to 10.95 feet (MW-29; Table 9 and Figure 9).  The plume of 
LNAPL as hydraulic oil on the southeastern portion of the SIA ranged from 0.12 (MW-34) to 
7.1 feet (MW-35; Table 9).  The identified range of thicknesses is consistent with previous 
monitoring findings. 
 

3.2.1.4 August 2009 

Groundwater level measurements were taken between 9:30 a.m. and 11:30 a.m. on August 
25, 2009.  According to NOAA, high tide at the Eighth Avenue South tidal gauge in the 
Duwamish River was predicted at 9:50 a.m. (NOAA 2009), indicating that the water level 
measurements were taken just past high tide.   
 
The depth to groundwater measured on August 25 ranged from 10.99 (MW-5) to 15.65 feet 
(MW-7) below the top of the monitoring well casing in monitoring wells with no 
measureable thickness of LNAPL (Table 9).  The groundwater flow direction and 
approximate hydraulic gradient were calculated from the groundwater level data in 
monitoring wells with no LNAPL (Table 9).  The groundwater flow direction on the eastern 
portion of the SIA is to the south at an average hydraulic gradient of 0.0005 foot per foot.  
The groundwater flow direction on the western portion of the SIA is to the east at an average 
hydraulic gradient of 0.0034 foot per foot on the northwest and 0.0043 foot per foot on the 
southwest (Figure 10), which is estimated to be attributable to the inland flow of 
groundwater associated with high tide.  Based on the August 25 water level measurements, 
the inland influence of tidal fluctuation on groundwater levels is approximately 380 feet on 
the southern portion of the SIA and is approximately 260 feet on the northern portion of the 
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SIA.  Groundwater surface elevation contours and flow direction calculated on August 25, 
are depicted on Figure 10. 
 
The presence of LNAPL was observed on August 25 in monitoring wells MW-16 through 
MW-22, MW-26 through MW-29 and MW-35 (Table 9).  The thickness of LNAPL as cutting 
oil on the northern portion of the SIA on August 25, 2009 ranged from 0.09 (MW-19) to 9.35 
feet (MW-29) (Figure 3.2.1.4).  The plume of LNAPL as hydraulic oil on the southeastern 
portion of the SIA was observed in monitoring well MW-35 at a thickness of 6.41 feet (Table 
9).   
 

3.2.1.5 December 2009 

Groundwater level measurements were taken between 11:30 a.m. and 1:37 p.m. on 
December 9, 2009.  According to NOAA, high tide at the Eighth Avenue South tidal gauge in 
the Duwamish River was predicted at 10:57 a.m. (NOAA 2009), indicating that the water 
level measurements were taken just past high tide.   
 
The depth to groundwater was measured on December 9 and ranged from 9.15 (MW-5) to 
14.78 feet (MW-7) below the top of the monitoring well casing in monitoring wells with no 
measureable thickness of LNAPL (Table 9).  The groundwater flow direction and 
approximate hydraulic gradient were calculated from the depth to groundwater data in 
monitoring wells with no LNAPL (Table 9).  The groundwater flow direction on the eastern 
portion of the SIA is to the south at an average hydraulic gradient of 0.0006 foot per foot; the 
groundwater flow direction on the western portion of the SIA is to the east at an average 
hydraulic gradient of 0.0063 foot per foot (Figure 11), which appears to be tidally influenced.  
Based on the December 9 depth to groundwater measurements, the inland influence of tidal 
fluctuation on groundwater is approximately 440 feet on the southern portion of the SIA and 
is approximately 250 feet on the northern portion of the SIA.  Groundwater surface elevation 
contours and flow direction calculated on December 9 are depicted on Figure 11. 
 
The presence of LNAPL was measured on December 9 in monitoring wells MW-16 through 
MW-22, MW-27 through MW-29, and MW-35 (Table 9).  The thickness of LNAPL, 
previously identified to be cutting oil, on the northern portion of the SIA on December 9 
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ranged from 0.89 (MW-18) to 10.32 feet (MW-29; Figure 11).  The plume of LNAPL, 
previously identified to be hydraulic oil, on the southeastern portion of the SIA was 
measured in monitoring well MW-35 at a thickness of 7.11 feet (Table 9). 
 

3.2.2 Groundwater Analytical Results 

This section presents the laboratory analytical results for each of the Ecology-approved COIs 
of groundwater samples collected at the SIA during between January 2008 and December 
2009 as part of the Data Gap Investigation activities. 
 

3.2.2.1 Petroleum Hydrocarbons 

Concentrations of TPH were not detected in groundwater at concentrations exceeding the 
Ecology-approved screening levels.  The laboratory analytical results for TPH in 
groundwater are summarized in Table 10.   
 

3.2.2.2 Dissolved Metals 

The following dissolved metals were detected at concentrations exceeding the Ecology-
approved screening levels: 

• Zinc was detected in the groundwater sample collected during the February 2009 
groundwater monitoring and sampling event at monitoring well MW-45 

• Nickel was detected in the reconnaissance groundwater samples collected from 
borings SB-13 and SB-14 

• Nickel was detected in the groundwater sample collected during the February 2009 
and December 2009 groundwater monitoring and sampling event at monitoring well 
MW-44 

 
Besides these detections, the laboratory analytical results did not detect concentrations of 
metals in groundwater exceeding the Ecology-approved screening levels.  The laboratory 
analytical results for metals in groundwater are provided in Tables 11 and 12.   
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3.2.2.3 Semivolatile Organic Compounds 

The laboratory analytical results did not detect concentrations of SVOCs in groundwater 
exceeding the Ecology-approved screening levels with the exception of  
bis(2-ethylhexyl)phthalate, which was detected in groundwater samples collected from 
monitoring wells MW-5, MW-10, and Boeing monitoring well PL2-JF04A located on the 
SIA (Table 13).   
 

3.2.2.4 Polycyclic Aromatic Hydrocarbons 

Concentrations of PAHs exceeding the Ecology-approved screening levels were detected 
during one or more of the groundwater monitoring and sampling events at monitoring wells 
MW-9, MW-31, MW-37, and MW-46.  The PAHs detected at concentrations exceeding the 
Ecology-approved screening levels include naphthalene, acenaphthene, fluorene, 
phenanthrene, indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene 
(Table 14).   
 

3.2.2.5 Halogenated Volatile Organic Compounds 

The laboratory analytical results of groundwater samples collected from monitoring wells 
and reconnaissance groundwater samples collected from borings at the SIA did not detect 
concentrations of HVOCs exceeding the Ecology-approved screening levels.  Groundwater 
data provided by Boeing for monitoring wells located on the SIA indicates concentrations of 
vinyl chloride exceeding the Ecology-approved screening levels in Boeing monitoring wells 
PL2-JF01AR and PL2-JF01B (Table 15).  
  

3.2.2.6 Polychlorinated Biphenyls 

The groundwater sample collected from monitoring well MW-6 during the January and 
February 2008 groundwater monitoring and sampling event was analyzed for PCBs to 
confirm the suspected false positive detected in 2003.  The laboratory analytical results did 
not detect PCBs in groundwater above the laboratory PQL (Table 16). 
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3.3 Stormwater 

The laboratory analytical results for stormwater samples collected on May 6 and August 13, 
2009 as part of the Data Gap Investigation activities are discussed in the following sections.  
The laboratory analytical results are compared to the Ecology-approved screening levels and 
the NPDES benchmark values (the rationale for this additional screening is provided in 
Section 1.2).  The laboratory analytical results are summarized in Table 1.  Laboratory 
analytical reports for the May 6 and August 13 sampling events are included in Appendix C.   
 

3.3.1 Outfall 001 

The laboratory analytical results of stormwater samples collected from Outfall 001 detected 
concentrations of dissolved arsenic, copper, and zinc exceeding the Ecology-approved 
screening levels during one or more of the stormwater sampling events (Table 1).  All other 
detected concentrations of COIs above the laboratory PQLs are below Ecology-approved 
screening levels (Table 1). 
 
Concentrations of total copper and zinc detected in the stormwater samples collected during 
both of the sampling events from Outfall 001 exceed the NPDES benchmark values (Table 1).  
All other measured values or detected concentrations above the laboratory PQLs are below 
the NPDES benchmark values (Table 1). 
 
The laboratory analytical results of accumulated groundwater samples collected from the 
Vacuum De-gassing Pit pump discharge reservoir did not detect concentrations of TPH, 
metals, VOCs, or SVOCs above the Ecology-approved screening levels.  The reported 
turbidity collected from the discharge reservoir on August 13 exceeds the NPDES benchmark 
value (Table 1).   
 

3.3.2 Outfall 002 

Stormwater samples were collected from the Outfall 002 drainage system at the discharge 
location, an upgradient vault location, and roof runoff locations.  The results for each of these 
locations are discussed in the following subsections. 
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3.3.2.1 Outfall 002 Discharge and Upgradient Vault 

The laboratory analytical results of stormwater samples collected from Outfall 002 detected 
concentrations of dissolved chromium and copper exceeding the Ecology-approved screening 
levels (Table 1) at both the discharge location and upgradient vault location.  All other 
detected concentrations of COIs above the laboratory PQLs are below the Ecology-approved 
screening levels (Table 1).   
 
The measured pH in the outfall discharge sample collected on May 6 exceeds the NPDES 
benchmark value.  The measured turbidity and detected concentrations of total copper and 
zinc in the upgradient vault location collected on August 13 exceed the NPDES benchmark 
value.  All other measured values or detected concentrations above the laboratory PQLs are 
below the NPDES benchmark values.   
 
As discussed in Sections 2.7.1 and 2.9, a portion of the Outfall 002 is partially plugged in an 
upgradient location.  For this reason, the sample results collected from the end pipe on May 6 
may not be representative of stormwater inputs to this outfall.  The collection of the samples 
from different locations (the discharge location and upgradient vault location) may have also 
affected the identified concentration differences at the two locations.   
 

3.3.2.2 Outfall 002 Roof Runoff Results 

Four stormwater samples were collected from roof runoff within the drainage area for 
Outfall 002 (Figure 4).  The laboratory analytical results detected concentrations of dissolved 
cadmium, copper, and nickel exceeding the Ecology-approved screening levels.  All other 
detected concentrations of dissolved metals above the laboratory PQLs are below the 
Ecology-approved screening levels (Table 1).  The detected concentrations of total metals are 
below the NPDES benchmark values. 
 

3.3.3 Outfall 003 

Stormwater samples were collected from the Outfall 003 drainage system from the discharge 
location, an upgradient manhole location, and roof runoff locations.  The results for each of 
these locations are discussed in the following subsections. 
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3.3.3.1 Outfall 003 Discharge 

The laboratory analytical results of stormwater samples collected from the Outfall 003 
discharge location detected the following COIs in stormwater during one or both of the 
sampling events at concentrations exceeding the Ecology-approved screening levels dissolved 
metals (chromium, nickel, zinc, and copper) and dissolved benzo(a)anthracene and chrysene.  
All of the other detected concentrations of COIs above the laboratory PQLs are below the 
Ecology-approved screening levels (Table 1). 
 
The measured turbidity and detected concentrations of total copper and total zinc exceeded 
the NPDES benchmark value in the stormwater samples collected from Outfall 003 during 
both sampling events (Table 1).  All other measured values or detected concentrations above 
the laboratory PQLs are below the NPDES benchmark values. 
 
A duplicate sample was collected from the Outfall 003 discharge immediately following the 
initial sample during the May 6 sampling event.  The results of the duplicate are consistent 
with the primary sample.  The duplicate results are provided in Table 1. 
 

3.3.3.2 Roof Runoff Results 

Four stormwater samples of roof runoff were collected from within the Outfall 003 drainage 
area (Figure 4).  The laboratory analytical results detected concentrations of dissolved 
cadmium, copper, lead, nickel, and zinc exceeding the Ecology-approved screening levels.  
All other detected concentrations of COIs above the laboratory PQLs are below the Ecology-
approved screening levels (Table 1). 
 
The detected concentrations of total copper in the roof runoff samples collected from within 
the Outfall 003 drainage area exceed the NPDES benchmark value.  Detected concentrations 
of total zinc exceeded the NPDES benchmark value in three of the four samples.  Detected 
concentrations of total lead are below the NPDES benchmark value (Table 1).   
 

3.3.3.3 Subsurface Manhole Stormwater Results  

The laboratory analytical results of stormwater samples collected from the manhole station 
AJF-MHMS (Figure 4), which is considered representative of roof runoff from the Machine 
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Shop Area and limited roadway runoff, detected concentrations of dissolved copper, nickel, 
benzo(a)anthracene, and chrysene exceeding the Ecology-approved screening levels during 
one or both of the sampling events (Table 1).  The laboratory analytical results of stormwater 
samples collected from the manhole station AJF-MHFS that are considered representative of 
roof runoff from the Forge Shop Area detected concentrations of dissolved copper, nickel, 
and zinc exceeding the Ecology-approved screening levels during one or both of the 
sampling events.  All of the other detected concentrations of COIs above the laboratory PQLs 
are below the Ecology-approved screening levels (Table 1). 
 
The measured turbidity and concentrations of total copper and zinc in the stormwater 
sample from the manhole station AJF-MHFS (Figure 4) collected on August 13, which is 
considered representative of roof runoff from the Forge Shop Area, exceeds the NPDES 
benchmark value (Table 1.2).  All other measured values or detected concentrations above 
the laboratory PQLs are below the NPDES benchmark values. 
 

3.4 Production Byproducts  

The laboratory analytical results of the non-magnetic grinding material collected from the 
relocated Swarf Stockpile Area as part of the Data Gap Investigation are summarized in Table 
17 and compared to the Ecology-approved screening levels defined in the SCER (Anchor and 
Farallon 2008a).  The laboratory analytical results for the May 6, 2009, sample identified 
concentrations of copper exceeding the screening level.  The laboratory analytical results of 
the sample collected on August 13, 2009, detected concentrations of chromium, nickel, and 
silver exceeding the screening level.  All other detections above the PQL were below the 
Ecology-approved screening levels.   
 
Discussions with Jorgensen Forge personnel indicated that the non-magnetic grinding 
composition—and therefore chemistry—will vary significantly among products being 
processed depending on the particular metallurgical make-up required by the customer.   
The differences in metals concentrations identified during the two sampling events were not 
unexpected, due to the significant variability in the range of alloys being processed at any 
one time. 
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4 CONCEPTUAL SITE MODEL 

A conceptual site model is considered dynamic and is refined as additional information 
becomes available.  The conceptual site model presented in the SCER identified potential 
sources of COIs and migration pathways on the SIA and defined data gaps that precluded the 
determination of whether the SIA is an on-going source of chemicals to the LDW (Anchor 
and Farallon 2008a).  The conceptual site model has been revised based on the additional 
data collected from the Data Gap Investigation to evaluate the potential sources of COIs to 
the LDW through completed pathways on the SIA.  The updated conceptual site model is 
described in the following sections.   
 

4.1 Sources of Chemicals of Interest 

The SCER identified primary potential sources and secondary potential sources of COIs at 
the SIA (Anchor and Farallon 2008a).  The primary potential sources are defined as existing 
sources that could directly result in chemicals impacting the LDW sediment and surface 
water or could directly contribute to a secondary potential source.  The secondary potential 
sources are defined as media on the SIA that contain concentrations of COIs from historic 
and on-going activities that have the potential to impact sediments and surface water of the 
LDW through an indirect release. 
 
The SCER identified the nature and extent of COIs in the secondary potential sources, 
including soil, groundwater, catch basin solids, and LNAPL, at specific areas of the SIA as a 
data gap (Anchor and Farallon 2008a).  The specific areas identified as data gaps (Figure 1) 
include:  

• Southern Facility boundary 
• Forge Shop Area and Melt Shop Area 
• Central portion of the SIA 
• Vicinity of the Former Acid House and Former Acid Quench Pit 
• Former Swarf Stockpile Area 
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4.2 Nature and Extent 

This section briefly summarizes the nature and extent of COIs in secondary potential source 
media collected from each of the areas discussed in Section 4.1.  A more detailed summary of 
the data for each COI in each media is described in Section 3 of this SCER Addendum.  
Section 4.4 presents the migration pathway analysis for COIs detected in secondary potential 
source media at concentrations exceeding the Ecology-approved screening levels. 
 

4.2.1 Southern Facility Boundary 

Concentrations of TPH, metals, VOCs, and SVOCs were not detected in soil or groundwater 
exceeding the Ecology-approved screening levels along the southern Facility boundary 
except for the following:  

• Chromium and nickel in soil collected at depths of 6 to 15.5 feet bgs at borings  
MW-37, MW-38, and/or MW-39 (Table 4) 

• Acenapthene detected in groundwater collected from monitoring well MW-37 in 
February, May, and August 2009 (Table 14) 

 

4.2.2 Forge Shop Area and Melt Shop Area 

Concentrations of TPH, metals, VOCs, and SVOCs were not detected in soil or groundwater 
exceeding the Ecology-approved screening levels in the Forge Shop Area and Melt Shop Area 
except for the following: 

• Dissolved nickel and zinc in the groundwater samples collected from monitoring 
wells MW-44 and MW-45, respectively, in February 2009 (Table 11) 

• Dissolved nickel in the groundwater sample collected from monitoring well MW-44 
in December 2009 (Table 11) 

 

4.2.3 Central Portion of the Sediment Investigation Area 

Concentrations of metals, TPH, VOCs, and SVOCs were not detected in soil or groundwater 
exceeding the Ecology-approved screening levels in the central portion of the SIA except for 
the following COIs in the groundwater samples collected from monitoring well MW-46  

• Naphthalene (May and December 2009) 
• Acenaphthene and fluorene (February, May, August, and December 2009) 
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• Phenanthrene (December 2009; Table 14) 
 

4.2.4 Vicinity of the Former Acid House and Former Acid Quench Pit 

Concentrations of metals TPH, VOCs, and SVOCs were not detected in soil or groundwater 
exceeding the Ecology-approved screening levels in the vicinity of the Former Acid House 
and Former Acid Quench Pit area except for the following:  

• Chromium and nickel in soil collected at depths of 8 and/or 12 feet bgs from borings 
SB-13 and SB-14 (Table 4) 

• Nickel in the reconnaissance groundwater sample collected from borings SB-13 and 
SB-14 (Table 12) 

 
The laboratory analytical results for soil pH indicate that the pH of soil collected in the 
vicinity of the Former Acid House/Former Acid Quench Pit range from 6.6 to 8.4 (Table 18).  
The measured pH values for groundwater ranged from 6.77 to 7.28 (Table 18).   
 

4.2.5 Former Swarf Stockpile Area 

Concentrations of metals were not detected in soil exceeding the Ecology-approved 
screening levels in the Former Swarf Stockpile Area (Tables 4 and 5). 
 

4.3 Source Chemicals of Interest 

Ecology agreed that COIs are present in primary or secondary sources on the SIA at 
concentrations that exceed the Ecology-approved screening levels and represent an ongoing 
source to the LDW, if there is a mechanism for the COIs to reach the LDW.  Those COIs 
include: 

• PCBs 
• TPH 
• Arsenic, cadmium, chromium, copper, nickel, lead, and zinc 
• PAHs 

 
This section evaluates the possible transport mechanism for these COIs to potentially migrate 
to the LDW. 
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4.4 Migration Pathway Analysis 

The SCER identified the following migration pathways from the SIA to the LDW: 

• Direct discharge of COIs to the LDW by airborne dust and particulates, wastewater 
discharge, and LNAPL migration 

• Stormwater with concentrations of COIs discharging to the LDW 
• Discharge of groundwater with concentrations of COIs to the LDW  
• Erosion of solids with concentrations of COIs to the LDW (Anchor and Farallon 

2008a)   
 
A migration pathway is considered complete if there is a source of COIs at concentrations 
that could result in exceedances of the sediment and surface water screening levels, and if 
there is a pathway for the source of COIs to reach the LDW.  The SCER identified data gaps 
necessary to determine whether there were sources of COIs associated with each of the 
above migration pathways and therefore if the pathway is complete.  Each of the pathways 
has been re-evaluated using the additional information collected by the Data Gap 
Investigation, as summarized in the following subsections. 
 

4.4.1 Direct Discharge Pathway 

The SCER concluded that SIA airborne dust and particulates are controlled by BMPs 
(Anchor and Farallon 2008a); therefore, there is not a complete migration pathway for 
airborne dust and particulates to reach the LDW from the SIA. 
 
Wastewater at the SIA discharges directly to the King County Metro sewer system, with the 
exception of fugitive stormwater that accumulates in the Railroad Scale Vault and 
groundwater that migrates into the Vacuum De-gassing Pit and is subsequently discharged to 
the LDW via Outfall 001.  The SCER identified the nature and extent of COIs in the water 
that accumulates in the Railroad Scale Vault and the Vacuum De-gassing Pit as a data gap 
(Anchor and Farallon 2008a).  During the data gaps investigation, concentrations of COIs in 
accumulated water in the Vacuum De-gassing Pit pump discharge reservoir were not 
detected above the Ecology-approved screening levels; therefore, direct discharge of 
groundwater that enters the pit is not a complete migration pathway to the LDW.  The 
Railroad Scale Vault did not contain sufficient accumulated water to sample during two 
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variable intensity rainfall events (Appendix F) indicating this migration pathway is 
incomplete to the LDW. 
 
The SCER concluded that there was insufficient information to determine whether LNAPL 
at the SIA is a source of COIs to the LDW (Anchor and Farallon 2008a), so additional 
monitoring wells were installed in the central and western portion of the SIA during the 
Data Gap Investigation to further delineate the plumes on the SIA.  Previous investigations, 
as well as additional monitoring conducted during the data gaps investigation, confirmed two 
distinct plumes of LNAPL exist on groundwater that are limited to the release source areas 
on the eastern portion of the SIA.  LNAPL has not been identified in any of the 17 
groundwater monitoring wells located on the western portion of the SIA, including the 
shoreline wells.   
 
The additional information collected during the data gaps investigation more fully defined 
the lateral extent of the LNAPL on the SIA and confirmed that the LNAPL plumes are not 
migrating to the LDW and there is currently no potential for LNAPL to discharge to the 
LDW.  The direct discharge of LNAPL is not a complete migration pathway to the LDW. 
 
The direct discharge pathway is only complete for uncontrolled releases or spills from on-
going operations.  This migration pathway is controlled by the existing and on-going BMPs. 
 

4.4.2 Stormwater Discharge  

The SCER identified direct discharge of stormwater as a complete migration pathway for 
COIs to reach the LDW.  The data gaps identified by the SCER included the nature and 
extent of COIs in stormwater that accumulates in subsurface pits and vaults that may 
eventually discharge to the LDW via Outfalls 001, 002, and 003.  Gaps identified also 
included the effectiveness of existing BMPs to control the impacts of the storage, 
distribution, and incidental releases of petroleum products on the SIA (Anchor and 
Farallon 2008a).   
 
As discussed in Section 4.5, the laboratory analytical results of accumulated water samples 
collected from subsurface pits and vaults that are subsequently conveyed through Outfall 001 
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did not detect concentrations of COIs exceeding the Ecology-approved screening levels.  
These results confirm that the water accumulated in the subsurface features on the SIA are 
not a source of COIs to the LDW.   
 
The laboratory analytical results for Outfall 001, 002, and 003 stormwater discharges and 
roof runoff conveyed to Outfall 002 and 003 detected concentrations exceeding the Ecology-
approved screening levels for dissolved cadmium, chromium, copper, lead, nickel, and zinc 
and for the NPDES benchmark values for total copper and zinc and turbidity (Table 1). 
 
Concentrations of TPH were not detected in stormwater samples collected for the Data Gap 
Investigation.  These results indicate that the existing BMPs are effective at controlling 
petroleum compounds within the stormwater system to prevent discharge to the LDW. 
 

4.4.3 Groundwater Discharge 

The SCER identified discharge of groundwater to the LDW as an incomplete pathway based 
on a detailed evaluation of historic groundwater data that confirm that COIs have not been 
detected at concentrations exceeding the Ecology-approved screening levels in groundwater 
(Anchor and Farallon 2008a).  The lack of groundwater data for SVOCs and the impacts of 
potential source areas located along the southern Facility boundary and in the Forge Shop 
Area and the Melt Shop Area to groundwater were identified as data gaps for evaluation of 
this pathway.   
 
Concentrations of the following COIs were detected in groundwater exceeding the Ecology-
approved screening levels during the Data Gap Investigation: 

• Dissolved zinc at monitoring well MW-45 
• Dissolved nickel at borings SB-13 and SB-14 and monitoring well MW-44 
• PAHs in monitoring well MW-10, MW-31, MW-37, and MW-46 
• Bis(2-ethylhexyl)phthalate in monitoring wells MW-5, MW-10, and PL2-JF04A 
• Vinyl chloride in monitoring wells PL2-JF01AR and PL2-JF01B 

 
As documented in the SCER, the sporadic detections of dissolved nickel and zinc in 
groundwater at concentrations exceeding the Ecology-approved screening levels at the SIA 
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are attributable to naturally occurring metals in groundwater and are not likely associated 
with releases on the SIA (Anchor and Farallon 2008a).  Specifically, the laboratory analytical 
results detected concentrations of zinc in the groundwater sample collected from monitoring 
well MW-45 in February 2009.  The single detection of zinc, at a concentration of 39 
micrograms per liter (µg/l) only slightly exceeds the Ecology-approved screening level of 33 
µg/l for zinc, and is the only result in which zinc was detected above the laboratory PQL.  
The results of subsequent groundwater monitoring and sampling events did not detect zinc 
above the laboratory reporting limit in groundwater samples collected from monitoring well 
MW-45.  The laboratory analytical results did not detect concentrations of zinc above the 
laboratory reporting limit in any of the other 87 groundwater samples collected as part of the 
Data Gap Investigation. 
   
Similarly, concentrations of nickel exceeding the Ecology-approved screening level of 8.2 
µg/l were only detected in the reconnaissance groundwater samples collected from borings 
SB-13 and SB-14 and in groundwater samples collected from monitoring well MW-44 in 
February and December 2009.  The detected concentrations of nickel in the reconnaissance 
groundwater samples collected from borings SB-13 and SB-14 (23 µg/l and 66 µg/l, 
respectively) are higher than those detected in the groundwater samples collected from 
monitoring well MW-44 (8.5 µg/l and 11 µg/l, respectively).  The higher detected 
concentrations of nickel in reconnaissance groundwater samples are likely associated with 
greater volumes of total suspended solids that are typically present in groundwater samples 
collected from temporary wells.  This is because of the absence of a sand pack around the 
screened interval of a permanent monitoring well that has been adequately developed to 
filter fine solid material from the surrounding formation.  The laboratory analytical results 
did not detect concentrations of nickel above the laboratory reporting limit in any of the 
other 84 groundwater samples collected as part of the Data Gap Investigation. 
 
The concentrations of PAHs detected in groundwater exceeding the Ecology-approved 
screening levels are limited to groundwater on the eastern portion of the SIA.  The 
laboratory analytical results of groundwater samples collected from monitoring wells located 
between monitoring wells located on the eastern portion of the SIA and the LDW, including 
the line of shoreline monitoring wells, did not detect concentrations of PAHs above the 
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Ecology-approved screening levels.  These results confirm that the discharge PAHs to the 
LDW via groundwater is not a complete migration pathway.   
 
The source of concentrations of bis(2-ethylhexyl)phthalate, an SVOC, detected in 
groundwater samples collected from monitoring wells MW-5, MW-10, and PL2-JF04A 
above the Ecology-approved screening level are unknown but do not appear to be associated 
with operations on the SIA.  Bis(2-ethylhexyl)phthalate was not detected in groundwater 
above the laboratory PQL in any of the other monitoring wells located on the SIA nor was 
bis(2-ethylhexyl)phthalate detected in any of the soil samples collected from the SIA above 
the laboratory PQL or the Ecology-approved screening level.  The concentrations of  
bis(2-ethylhexyl)phthalate detected above the Ecology-approved screening level do not pose 
a risk to sediment or surface water quality in the LDW and bis(2-ethylhexyl)phthalate is not 
considered a COI for the SIA.  
 
The concentrations of vinyl chloride detected in monitoring wells PL2-JF01AR and  
PL2-JF01B located on the northwestern portion of the SIA are consistent with the 
documented plume of HVOCs emanating from Plant 2 that extends across this portion of the 
SIA (Anchor and Farallon 2008b).  The concentrations of HVOCs detected in groundwater 
on the northwestern portion of the SIA indicate that releases from the 2-66 Area on Plant 2 
are a likely source of HVOCs to the LDW.  This is evidenced by detected concentrations of 
HVOCs in sediment porewater offshore the northwest corner of the SIA and southwest 
corner of Plant 2 (Windward 2006).  The conditions on the SIA do not contribute to or 
exacerbate the release of HVOCs present in groundwater to sediment or surface water of the 
LDW.  For this reason, Jorgensen Forge anticipates that source control measures being 
conducted and planned for Plant 2 will address the groundwater plume of HVOCs that 
extends across the northwestern portion of the SIA and no additional source control actions 
are necessary by the Jorgensen Forge.   
 

4.4.4 Erosion of Solids  

The SCER identified erosion of shoreline bank soil, and contaminated fill, waste piles, and 
surface impoundments (collectively referred to as solids) on the SIA and subsequent 
transport through the stormwater system as a complete migration pathway for COIs to the 
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LDW.  The SCER concluded that the physical condition of the shoreline bank significantly 
limits the potential erosion of bank fill material and the direct deposition of eroded soils 
containing concentrations of COIs to the LDW (Anchor and Farallon 2008a).  The erosion of 
exposed soil on the SIA and transport via the stormwater system, however, is a completed 
pathway that is controlled by BMPs.   
 
The Data Gap Investigation included an evaluation of the composition of production 
byproducts (non-magnetic grinding material) stored in the relocated Swarf Stockpile Area 
(moved from the former location just west of the melt bag house to a location much more 
removed from the LDW shoreline just west of the billet grinding bag house) and an 
investigation of the nature and extent of COIs in shallow surface soil that is exposed to 
erosion and subsurface soil.   
 
The composition of the relocated Swarf Stockpile Area consists of non-magnetic grinding 
material created by the forging process.  The laboratory analytical results showed 
concentrations of copper, chromium, nickel and silver above the Ecology-approved screening 
levels.  Recent Facility improvements included relocation of the stockpile to the south-
central portion of the SIA, construction of impoundment measures around the relocated 
Swarf Stockpile Area, and modification of the stormwater system to ensure that surface 
water runoff in the vicinity of the relocated Swarf Stockpile Area is no longer drained 
through the stormwater outfalls.  These BMPs are effective at reducing potential non-
magnetic grindings from entering the stormwater drainage system and preventing discharge 
to the LDW.  
 
The laboratory analytical results of shallow soil samples collected from the exposed soil in 
the vicinity of the Former Swarf Stockpile Area did not detect concentrations of metals 
exceeding the Ecology-approved screening levels.  Based on these data, there is no potential 
source of chemicals to the LDW through the erosion of solids in the vicinity of the Former 
Swarf Stockpile Area.  
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5 CONCLUSIONS 

Earle M. Jorgensen, former owner and operator of the Facility, and EPA have executed an 
amended Administrative Order on Consent (AOC) for preparation of an Engineering 
Evaluation/Cost Analysis (EE/CA) for cleanup of sediments along a portion of the LDW, 
adjacent to the SIA (EPA 2010b).  The Source Control Investigation at the Facility, consisting 
of the Source Control Investigation documented in the SCER (Anchor and Farallon 2008a) 
and the Data Gap Investigation documented in this SCER Addendum, has been conducted 
and sequenced so that the nature and extent of any potential ongoing sources of chemicals 
from the uplands to the adjacent sediment will be controlled prior to initiation of the EE/CA 
sediment cleanup activities to minimize the potential for sediment recontamination from the 
SIA.  The conclusions of the Source Control Investigation are described in this section.   
 
The SCER sufficiently addressed data gaps identified by Ecology for the SIA, including the 
extent of arsenic contamination on the southeast portion of the SIA associated with former 
operations on the Boeing-Isaacson Property, and the geochemical effects of TPH in soil on 
the redox potential of groundwater and subsequent precipitation of arsenic.  The results of 
the Data Gap Investigation further support the results of the Source Control Investigation by 
demonstrating that arsenic is not present in soil or groundwater on the SIA at concentrations 
that pose a risk to the LDW.  The additional data gaps presented by Ecology, as well as those 
identified in the SCER, were addressed by the Data Gap Investigation and are summarized in 
this section. 
 
The potential migration pathways from the SIA to the LDW include direct discharge, 
stormwater discharge, discharge of groundwater, and erosion of solids.  Sufficient 
information has been obtained through the Source Control Investigation to determine if each 
of these potential migration pathways has the potential to result in concentrations of COIs in 
sediment and surface water in the LDW above regulatory screening levels.    
 
The results of the Source Control Investigation, including the information obtained through 
the Data Gap Investigation, indicate the following ongoing or potential future sources of 
COIs to the LDW from the SIA and recommended path forward for source control 
implementation: 



 
 

Conclusions 

Final Source Control Evaluation Addendum Report  March 2011 
Jorgensen Forge Facility  46 010128-02 

• Direct discharge of COIs in byproducts associated with ongoing operations on the SIA 
to the stormwater system with subsequent discharge to the LDW through SIA 
Outfalls 001, 002, or 003 

− No additional source control implementation is necessary for this pathway beyond 
continued implementation of BMPs. 

• Erosion of exposed soil containing COIs to the stormwater system with subsequent 
discharge to the LDW through SIA Outfalls 001, 002, or 003 

− No additional source control implementation is necessary for this pathway beyond 
the continued implementation of existing BMPs.  

• Discharge of SIA stormwater to the LDW through Outfalls 001, 002, or 003 
containing concentrations of metals   

− Additional source control implementation is necessary by Jorgensen Forge beyond 
the continued implementation of existing BMPs.  

 
Further detail for each of these ongoing or potential future sources of COIs to the LDW are 
discussed in the following sections. 
 

5.1 Direct Discharge 

Airborne dust and particulates may be generated directly by current operations and are 
managed through BMPs and do not represent a source to LDW.  The discharge of 
wastewater, consisting of stormwater runoff and groundwater that accumulates in subsurface 
features on the SIA, does not contain concentrations of any of the COIs exceeding the 
Ecology-approved screening levels and does not represent a source to the LDW.  The nature 
and extent of LNAPL on groundwater at the SIA has been evaluated and delineated and does 
not represent a source to the LDW.   
 
The migration pathway for direct discharge of COIs to the LDW is incomplete, with the 
exception of the potential for uncontrolled releases of products associated with ongoing 
operations on the SIA.  The potential for releases of byproducts is minimized through the 
implementation of BMPs, as described in detail in the SCER.  Additionally, the Spill Control 
Plan (Appendix C of the SCER) describes measures to reduce the potential for surface and 
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subsurface releases of products containing COIs and provides mitigation measures to reduce 
impacts if a spill should occur (Anchor and Farallon 2008a).  
 

5.2 Stormwater Discharge 

The discharge of stormwater is a confirmed migration pathway for metals to reach the LDW 
from the existing stormwater drainage system.  The results of the Data Gap Investigation 
indicate that the existing BMPs are sufficient to control fugitive releases of petroleum 
products associated with ongoing operations and reduce the volume of accumulated solids in 
the stormwater system, including solids attributable to the erosion and subsequent deposition 
of exposed surface soil.   
 
The concentrations of metals in stormwater conveyed from runoff from driveways and 
parking areas and metal fabricated building and roofing materials located at the SIA were 
detected above the Ecology-approved screening levels identified in the SCER and the NPDES 
Permit benchmark values.  Additional source control implementation is necessary to 
decrease stormwater discharges of metals from the SIA to concentrations below target levels 
that are protective of sediment and surface water quality.  Due to the NPDES Permit 
benchmark value exceedances for metals (Section 1.2) and in accordance with Section S8 of 
the Permit, Jorgensen Forge is currently in the process of conducting a Level Three 
Corrective Action.  The Level Three Corrective Action includes the following activities: 

• Review of the Stormwater Pollution Prevention Plan (SWPPP) to make sure it fully 
complies with Section S3 of the NPDES Permit 

• Completion of additional source tracing and loading evaluations at the SIA to identify 
the sources and loadings of COIs to the stormwater drainage to minimize these 
sources through the implementation of additional operational and structural BMPs 

• Design and construction of a stormwater treatment system necessary to reduce 
stormwater discharge concentrations to levels are protective of both surface water 
quality and sediment quality in the LDW. 

 
The design and construction of the stormwater treatment system will be completed prior to 
implementation of the EE/CA sediment remedy in late 2012.   
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5.3 Groundwater Discharge 

The migration pathway for discharge of groundwater is incomplete because concentrations 
of COIs have not been detected in groundwater exceeding the Ecology-approved screening 
levels, with the exception of those COIs periodically detected in groundwater collected from 
single monitoring wells located in discrete areas of the SIA.  As discussed in Section 4.7, the 
COIs detected in groundwater exceeding the Ecology-approved screening levels do not pose 
a risk to the sediment or surface water of the LDW.   
 
The potential ongoing sources to groundwater include releases of products to groundwater, 
leaching from soil to groundwater and dissolution of LNAPL.  The potential for releases of 
products to soil and groundwater is minimized through the implementation of BMPs and the 
Spill Control Plan (Appendix C of the SCER; Anchor and Farallon 2008a).  Sufficient data has 
been collected to demonstrate that there is no dissolution of LNAPL to groundwater.   
 

5.4 Erosion of Solids 

The erosion of exposed soil to the stormwater system and subsequent discharge of 
stormwater to the LDW is an ongoing potential migration pathway for concentrations of 
COIs to the LDW.  The erosion of exposed soil to the stormwater system is minimized 
through the implementation of BMPs on the SIA.  The results of the Data Gap Investigation 
indicate that the existing BMPs are effective at reducing the volume of accumulated solids in 
the stormwater system, including solids attributable to the erosion and subsequent deposition 
of exposed surface soil.  Any additional operational and source control BMPs and the 
installation of a stormwater treatment system (see Section 5.2) will further minimize or 
eliminate this migration pathway.   
 
The erosion of exposed soil, containing elevated concentrations of PCBs and metals, along 
the shoreline bank is an incomplete pathway to the LDW because of the current condition of 
the shoreline, which significantly limits any potential erosion of bank fill material.  In 
addition, the currently proposed removal action alternative identified in the Final EE/CA 
(Anchor QEA 2011) includes the reconfiguration of the entire shoreline bank area with 
erosion potential to a gentler slope followed by placement of a 3-foot layer of clean, 
containment material to eliminate the shoreline erosion pathway.   
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Table 1
Data Gaps Investigation Subsurface Vault and Pit Water and Stormwater Sampling Results

Notes:

NPDES National Pollutant Discharge Elimination System 

µmhos/cm micromhos per centimeter

su standard units

ntu nephelometric  turbidity nits

mg/L milligrams per liter

µg/L micrograms per liter

a

b

c

d

J

U

†

Bold

Screening level from Ecology Marine Chronic Water Quality Criteria

Screening level equals Laboratory Practical Detection Limit

Screening level from the New NPDES Industrial Stormwater General Permit Benchmark Value dated October 
21, 2009

Level II validation has been applied

Estimated value

Compound analyzed, but not detected 

Analysis not performed

Detected result

Screening level from Ecology Freshwater Chronic Water Quality Criteria

Detected concentration is greater than Ecology Chronic Water Quality Criteria

Non-detected concentration is above one or more identified screening levels

Detected concentration is greater than Washington State Department of Ecology (Ecology) Model Toxics 
Cotnrol Act (MTCA) Method B Standard Formula Values for Surface Water screening levels (unless otherwise 

)

Detected concentration is greater than Ecology NPDES Industrial Stormwater General Permit Benchmark 
Level (Levels effective January 1, 2010)
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Table 2
Well Construction Details

MW-1 2/7/1991 SEACOR 5-15 Unknown Decommissioned
MW-2 2/7/1991 SEACOR 5-15 Unknown Decommissioned
MW-3 5/21/1991 SEACOR 4.5-19.75 14.05 Active
MW-4 5/21/1991 SEACOR 4.75-20 17.48 Active
MW-5 Unknown Unknown 10-20 17.03 Active
MW-6 Unknown Unknown 10-20 20.61 Active
MW-7 Unknown Unknown 10-20 20.84 Active
MW-8 10/10/1991 SEACOR 5-20 17.7 Active
MW-9 3/19/1992 SEACOR 5-20 17.79 Active

MW-10 3/19/1992 SEACOR 5-20 17.57 Active
MW-11 3/19/1992 SEACOR 5-20 17.7 Active
MW-12 8/27/1992 SEACOR 5-20 17.19 Damaged
MW-13 8/27/1992 SEACOR 5-20 17.44 Damaged
MW-14 8/27/1992 SEACOR 5-20 17.64 Active
MW-15 8/27/1992 SEACOR 5-20 17.65 Active
MW-16 8/29/1992 SEACOR 6-16 17.72 Active - LNAPL
MW-17 4/3/1993 SEACOR 8-23 17.61 Active - LNAPL
MW-18 8/29/1992 SEACOR 6-15.75 17.51 Active - LNAPL
MW-19 8/28/1992 SEACOR 6-16 17.47 Active - LNAPL
MW-20 8/28/1992 SEACOR 6-16 18.22 Active - LNAPL
MW-21 8/28/1992 SEACOR 6-16 13.9 Active - LNAPL
MW-22 8/28/1992 SEACOR 6-15.75 16.98 Active - LNAPL
MW-23 8/31/1992 SEACOR 6-15.75 17.84 Active
MW-24 9/14/1992 SEACOR 6-19.75 17.88 Active
MW-25 9/14/1992 SEACOR 6-19.75 17.64 Active
MW-26 3/11/1993 SEACOR 7-22 18.36 Damaged
MW-27 3/11/1993 SEACOR 7-22 18.15 Active - LNAPL
MW-28 3/12/1993 SEACOR 5-20 18.35 Active - LNAPL
MW-29 3/12/1993 SEACOR 7-22 18.24 Active - LNAPL
MW-30 1/30/1994 SEACOR 5-19.5 17.48 Active
MW-31 1/30/1994 SEACOR 5-20 17.5 Active
MW-32 1/30/1994 SEACOR 5-20 13.62 Active
MW-33 4/8/1993 SEACOR 5-15 17.23 Damaged
MW-34 4/8/1993 SEACOR 5-15 17.13 Active
MW-35 4/8/1993 SEACOR 5-20 13.96 Active - LNAPL
MW-36 Unknown Unknown Unknown 17.41 Active
MW-37 2/9/2009 Farallon 10-25 17.55 Active
MW-38 2/9/2009 Farallon 5-20 17.45 Active
MW-39 2/11/2009 Farallon 5-20 20.83 Active
MW-40 7/19/2008 Farallon 10-25 17.19 Active
MW-41 7/19/2008 Farallon 30-40 17.37 Active

Monitoring Well 
Identification

Date 
Installed Installed By

Screened Interval 
(feet bgs)1

Top of Casing 
Elevation 

(feet NAVD88)2 Status3
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Table 2
Well Construction Details

Monitoring Well 
Identification

Date 
Installed Installed By

Screened Interval 
(feet bgs)1

Top of Casing 
Elevation 

(feet NAVD88)2 Status3

MW-42 2/10/2009 Farallon 5-20 17.54 Active
MW-43 2/10/2009 Farallon 30-40 17.49 Active
MW-44 2/5/2009 Farallon 50-60 17.14 Active
MW-45 2/5/2009 Farallon 30-40 17.16 Active
MW-46 2/11/2009 Farallon 5-20 17.74 Active
MW-47 2/11/2009 Farallon 5-20 20.8 Active
MW-48 2/12/2009 Farallon 5-17 17.33 Active
MW-49 2/13/2009 Farallon 5-17 17.33 Active
MW-50 2/12/2009 Farallon 23-27 17.69 Active
MW-51 2/12/2009 Farallon 23-27 17.46 Active
MW-52 2/12/2009 Farallon 23-27 17.67 Active

PL2-JF01A Unknown Unknown Unknown Unknown Decommissioned
PL2-JF01AR 5/9/2001 Weston 23-27 16.88 Active
PL2-JF01B 3/21/1995 Weston 40-50 16.97 Active
PL2-JF01C 5/9/2001 Weston 74-78 17.08 Active
PL2-JF02A 9/21/1995 Weston 8-23 17.81 Active
PL2-JF03A 9/21/1995 Weston 8-23 17.95 Decommissioned
PL2-JF04A Unknown Unknown 8-18 Unknown Active

Notes:
bgs
NAVD
LNAPL
1
2

3
Decommissioned 

Active

Damaged

Active – LNAPL 

Elevation of top of casing, in feet relative to NAVD88, as by PLS, Inc., Issaquah, Washington, 
August 2003 and March 2009, City of Seattle Benchmark No. SNV-5293

below ground surface

light nonaqueous phase liquid
North American Vertical Datum

Screened interval of monitroing well in feet bgs

Monitoring well has been damaged and is no longer viable for monitoring and sampling.

Monitoring well is currently in good condition and contains measureable petroleum as LNAPL.  
Well is viable for monitoring but is not used in the groundwater sampling program.

2009 status of monitoring well viability for monitoring and sampling
Monitoring well has been decommissioned or abandoned and is no longer viable for monitoring 
and sampling

Monitoring well is currently viable for monitoring and sampling
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Table 5
Summary of Soil Analytical Data for Non-sediment Management Standards Metals

Aluminum Antimony Barium Beryllium Cobalt Nickel Selenium
4 2/6/2009 — — 20 — — 6.7 11 U
8 2/6/2009 — — 26 — — 64 12 U

12 2/6/2009 — — 20 — — 12 12 U
16 2/6/2009 — — 17 — — 7.1 13 U
4 2/6/2009 — — 22 — — 7.3 12 U
8 2/6/2009 — — 20 — — 7.2 11 U

12 2/6/2009 — — 26 — — 270 11 U
16 2/6/2009 — — 34 — — 40 14 U
4 2/6/2009 — — 24 — — 7.1 12 U
8 2/6/2009 — — 16 — — 6.3 11 U

12 2/6/2009 — — 32 — — 15 12 U
16 2/6/2009 — — 47 — — 14 14 U
4 2/6/2009 — — 23 — — 33 12 U
8 2/6/2009 — — 19 — — 7 12 U

12 2/6/2009 — — 35 — — 310 12 U
16 2/6/2009 — — 25 — — 8.9 14 U
2 2/6/2009 — — 21 — — 8 12 U
4 2/6/2009 — — 29 — — 9.7 12 U
6 2/6/2009 — — 28 — — 8.3 12 U
2 2/5/2009 — — 31 — — 8.8 12 U
4 2/5/2009 — — 26 — — 8.4 13 U
6 2/5/2009 — — 43 — — 14 14 U
2 2/5/2009 — — 51 — — 31 11 U
4 2/5/2009 — — 39 — — 15 12 U
6 2/5/2009 — — 32 — — 11 13 U
6 2/9/2009 — — 47 — — 100 11 U

11 2/9/2009 — — 52 — — 45 11 U
15.5 2/9/2009 — — 44 — — 110 11 U

5 2/9/2009 — — 39 — — 10 12 U
9.5 2/9/2009 — — 58 — — 390 12 U

15.5 2/9/2009 — — 32 — — 8.5 13 U
6.3 2/11/2009 — — 50 — — 360 12 U
10 2/11/2009 — — 87 — — 60 14 U
5 7/19/2008 — — 21 — — 8.2 10 U

10 7/19/2008 — — 22 — — 95 11 U
20 7/19/2008 — — 19 — — 5.3 12 U
30 7/19/2008 — — 23 — — 5.9 13 U
5 2/5/2009 — — 16 — — 6.7 11 U
9 2/5/2009 — — 31 — — 8.5 11 U

15 2/5/2009 — — 39 — — 7.8 13 U
28 2/5/2009 — — 32 — — 9.4 13 U
45 2/5/2009 — — 11 — — 5.7 13 U
60 2/5/2009 — — 13 — — 6.8 13 U
11 2/5/2009 — — 28 — — 9.5 13 U
17 2/5/2009 — — 21 — — 6.2 12 U
29 2/5/2009 — — 21 — — 7.4 12 U
40 2/5/2009 — — 22 — — 5.9 13 U

32,600 NE NE 0.6 NE 48 NE

Analytical Results (mg/kg)2

SB-17

Sample 
Location

SB-13

SB-14

SB-15

SB-16

MW-39

Source Control Evaluation 
Screening Level 

MW-45

Sample 
Depth 
(feet)1 Sample Date

SB-18

SB-19

MW-37

MW-38

MW-41

MW-44
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Table 5
Summary of Soil Analytical Data for Non-sediment Management Standards Metals

Notes:

mg/kg

1
2
NE 
U 
—

milligrams per kilogram

not analyzed/reported
no detectable concentrations above the listed laboratory practical quantitation limit

Depth of sample collected in feet below ground surface (bgs)
Analyzed by U.S. Environmental Protection Agency (EPA) 6000/7000 Series Methods
not established

Sample result exceeds the Source Control Evaluation Screening Levels established in Final Source Control Evaluation 
Report, Jorgensen Forge Facility , prepared by Anchor Environmental, LLC, and Farallon Consulting, LLC, May 2008
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Table 6
Summary of Soil Analytical Results for Semivolatile Organic Compounds
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2/9/2009 11 0.00074 U 0.00074 U 0.00074 U — — — — — — — — — — — — — — — 0.0037 U —
2/9/2009 15.5 0.00082 U 0.00082 U 0.00082 U — — — — — — — — — — — — — — — 0.0041 U —

7/19/2008 5 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U 0.034 U — 0.034 U 0.17 U 0.034 U — 0.034 U 0.034 U 0.034 U
7/19/2008 10 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.035 U 0.24 0.035 U 0.035 U 0.035 U — 0.035 U 0.18 U 0.035 U — 0.035 U 0.035 U 0.035 U
7/19/2008 20 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.042 0.04 U 0.04 U 0.04 U — 0.04 U 0.2 U 0.04 U — 0.04 U 0.04 U 0.04 U
7/19/2008 30 0.043 U 0.043 U 0.043 U 0.043 U 0.043 U 0.043 U 0.043 U 0.043 U 0.043 U 0.043 U 0.043 U 0.043 U — 0.043 U 0.22 U 0.043 U — 0.043 U 0.043 U 0.043 U
2/11/2009 6.5 0.001 U 0.001 U 0.001 U — — — — — — — — — — — — — — — 0.0052 U —
2/11/2009 10.5 0.0011 U 0.0011 U 0.0011 U — — — — — — — — — — — — — — — 0.0056 U —
2/11/2009 16.5 0.001 U 0.001 U 0.001 U — — — — — — — — — — — — — — — 0.0052 U —
2/12/2009 6 0.00084 U 0.00084 U 0.00084 U — — — — — — — — — — — — — — — 0.0042 U —
2/12/2009 10.5 0.0011 U 0.0011 U 0.0011 U — — — — — — — — — — — — — — — 0.0054 U —
2/12/2009 15.5 0.001 U 0.001 U 0.001 U — — — — — — — — — — — — — — — 0.0051 U —
2/12/2009 6.5 0.001 U 0.001 U 0.001 U — — — — — — — — — — — — — — — 0.0052 U —
2/12/2009 11 0.00095 U 0.00095 U 0.00095 U — — — — — — — — — — — — — — — 0.0047 U —
2/12/2009 5.5 0.00071 U 0.00071 U 0.00071 U — — — — — — — — — — — — — — — 0.0036 U —
2/12/2009 10.5 0.00095 U 0.00095 U 0.00095 U — — — — — — — — — — — — — — — 0.0047 U —
2/12/2009 5.5 0.00083 U 0.00083 U 0.00083 U — — — — — — — — — — — — — — — 0.0041 U —
2/12/2009 11.5 0.001 U 0.001 U 0.001 U — — — — — — — — — — — — — — — 0.0051 U —

0.11 0.035 0.031 0.022 0.071 0.048 1.4 0.063 1.3 0.42 0.42 0.063 0.67 0.029 0.36 0.057 0.65 0.54 0.011 0.028

Notes:

mg/kg

1

2

3

—

U no detectable concentrations above the listed laboratory practical quantitation limit

Depth of sample collected in feet below ground surface (bgs)

Analyzed by U.S. Environmental Protection Agency (EPA) Methods 8270C

not analyzed/reported

milligrams per kilogram

Screening levels established in Final Source Control Evaluation Report, Jorgensen Forge Facility, prepared by Anchor Environmental, LLC, and Farallon Consulting, LLC, May 2008

Sample 
Location

MW-50

Source Control Evaluation Screening 
Levels 3

MW-37

MW-41

MW-46

MW-48

MW-51

MW-52

Misc. Extractables

Sample Date

Sample 
Depth 
(feet) 1

Chlorinated Benzenes Phthalate Esters

Analytical Results (mg/kg) 2

Phenols
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Table 7
Summary of Soil Analytical Results for Polycyclic Aromatic Hydrocarbons
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2/9/2009 11 0.00074 U — — — — — — — — — — — — — — — —
2/9/2009 15.5 0.00082 U — — — — — — — — — — — — — — — —

7/19/2008 5 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U 0.0068 U
7/19/2008 10 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U 0.007 U
7/19/2008 20 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U
7/19/2008 30 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U 0.0087 U
2/11/2009 6.5 0.001 U — — — — — — — — — — — — — — — —
2/11/2009 10.5 1.5 — — — — — — — — — — — — — — — —
2/11/2009 16.5 0.0024 — — — — — — — — — — — — — — — —
2/12/2009 6 0.00084 U — — — — — — — — — — — — — — — —
2/12/2009 10.5 0.0011 U — — — — — — — — — — — — — — — —
2/12/2009 15.5 0.001 U — — — — — — — — — — — — — — — —

2.1 1.3 0.5 0.54 1.5 0.96 0.67 1.7 2.6 1.3 1.4 NE NE 3.2 1.6 0.6 0.23 0.67

Notes:
mg/kg

LPAH 

HPAH

1

2

3

— 

NE

U 

Analytical Results (mg/kg)2

MW-48

Source Control Evaluation Screening 
Level 3

MW-37

MW-41

MW-46

HPAH

Sample 
Location Sample Date

Sample 
Depth 
(feet)1

LPAH

milligrams per kilogram

low molecular weight polycyclic hydrocarbons

high molecular weight polycyclic hydrocarbons

no detectable concentrations above the listed laboratory practical quantitation limit

not established 

Depth of sample collected in feet below ground surface (bgs)

Analyzed by U.S. Environmental Protection Agency (EPA) Methods 8270C

not analyzed

Screening levels established in Final Source Control Evaluation Report, Jorgensen Forge Facility,  prepared by Anchor Environmental, LLC, and Farallon Consulting, LLC, May 2008
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Table 9
Summary of Water Level Measurements, LNAPL Thickness, and Groundwater Elevation Data

Monitoring 
Well 

Identification Date Collected
Casing Elevation 

(feet)1
Depth to Water 

(feet)2
Depth to LNAPL 

(feet)2

LNAPL 
Thickness 

(feet)

Potentiometric 
Surface 

Elevation (feet)3

1/29/2008 14.05 9.59 — 0 4.46
2/23/2009 14.05 11.56 — 0 2.49
5/19/2009 14.05 11.34 — 0 2.71
8/25/2009 14.05 12.02 — 0 2.03
12/9/2009 14.05 11.15 — 0 2.90
1/29/2008 17.48 9.67 — 0 7.81
2/23/2009 17.48 11.65 — 0 5.83
5/19/2009 17.48 11.42 — 0 6.06
8/25/2009 17.48 12.12 — 0 5.36
12/9/2009 17.48 11.23 — 0 6.25
1/29/2008 17.03 8.30 — 0 8.73
2/23/2009 17.03 NM — 0 NM
5/19/2009 17.03 14.01 — 0 3.02
8/25/2009 17.03 10.99 — 0 6.04
12/9/2009 17.03 9.15 — 0 7.88
1/29/2008 20.61 12.36 — 0 8.25
2/23/2009 20.61 14.19 — 0 6.42
5/19/2009 20.61 14.15 — 0 6.46
5/21/2009 20.61 14.14 — 0 6.47
8/25/2009 20.61 15.18 — 0 5.43
12/9/2009 20.61 13.56 — 0 7.05
1/29/2008 20.84 13.32 — 0 7.52
2/23/2009 20.84 15.18 — 0 5.66
5/19/2009 20.84 14.98 — 0 5.86
8/25/2009 20.84 15.65 — 0 5.19
12/9/2009 20.84 14.78 — 0 6.06
1/29/2008 17.7 9.92 — 0 7.78
2/23/2009 17.7 11.29 — 0 6.41
5/19/2009 17.7 NM — 0 NM
8/25/2009 17.7 12.35 — 0 5.35
12/9/2009 17.7 11.49 — 0 6.21
1/29/2008 17.79 9.94 — 0 7.85
2/23/2009 17.79 NM — 0 NM
5/19/2009 17.79 11.71 — 0 6.08
8/25/2009 17.79 12.78 — 0 5.01
12/9/2009 17.79 11.50 — 0 6.29
1/29/2008 17.57 NM — 0 NM
2/23/2009 17.57 NM — 0 NM
5/19/2009 17.57 10.05 — 0 7.52
8/25/2009 17.57 12.22 — 0 5.35
12/9/2009 17.57 10.35 — 0 7.22
1/29/2008 17.70 10.00 — 0 7.70
2/23/2009 17.70 NM — 0 NM
5/19/2009 17.7 11.66 — 0 6.04
8/25/2009 17.7 12.39 — 0 5.31
12/9/2009 17.7 11.57 — 0 6.13
1/29/2008 17.19 0.00 — 0 17.19
2/23/2009 17.19 5.12 — 0 12.07
5/19/2009 17.19 NM NM NM NM
8/25/2009 17.19 NM NM NM NM
12/9/2009 17.19 NM NM NM NM
1/29/2008 17.44 0.00 — 0.00 17.44
2/23/2009 17.44 1.64 — — 15.80
5/19/2009 17.44 NM NM NM NM
8/25/2009 17.44 NM NM NM NM
12/9/2009 17.44 NM NM NM NM
1/29/2008 17.64 NM NM NM NM
2/23/2009 17.64 NM NM NM NM
5/19/2009 17.64 11.74 — 0 5.90
8/25/2009 17.64 12.39 — 0 5.25
12/9/2009 17.64 11.50 — 0 6.14
1/29/2008 17.65 9.98 — 0 7.67
2/23/2009 17.65 11.90 — 0 5.75
5/19/2009 17.65 11.70 — 0 5.95
8/25/2009 17.65 12.39 — 0 5.26
12/9/2009 17.65 11.50 — 0 6.15
1/29/2008 17.72 NE 9.02 6.37 NM
2/23/2009 17.72 NE 10.98 5.00 NM
5/19/2009 17.72 11.90 10.86 1.04 6.77
8/25/2009 17.72 NE 11.51 3.88 NM
12/9/2009 17.72 NE 10.49 4.90 NM

MW-8

MW-34

MW-4

MW-5

MW-6

MW-7

MW-9

MW-10

MW-11

MW-12

MW-13

MW-14

MW-15

MW-16

Final Source Control Evaluation Addendum Report
Jorgensen Forge Facility Page 1 of 4

March 2011
010128-02



 



Table 9
Summary of Water Level Measurements, LNAPL Thickness, and Groundwater Elevation Data

Monitoring 
Well 

Identification Date Collected
Casing Elevation 

(feet)1
Depth to Water 

(feet)2
Depth to LNAPL 

(feet)2

LNAPL 
Thickness 

(feet)

Potentiometric 
Surface 

Elevation (feet)3

1/29/2008 17.61 13.80 8.76 5.04 8.40
2/23/2009 17.61 13.90 10.6 3.30 6.71
5/19/2009 17.61 13.80 10.52 3.28 6.79
8/25/2009 17.61 18.11 11.35 6.76 5.65
12/9/2009 17.61 16.84 10.59 6.25 6.46
1/29/2008 17.51 10.36 8.70 1.66 8.66
2/23/2009 17.51 11.66 10.51 1.15 6.90
5/19/2009 17.51 13.80 10.62 3.18 6.60
8/25/2009 17.51 12.09 11.65 0.44 5.82
12/9/2009 17.51 11.01 10.12 0.89 7.31
1/29/2008 17.47 10.81 — 0.00 6.66
2/23/2009 17.47 12.34 11.34 1.00 6.04
5/19/2009 17.47 NM NM NM NM
8/25/2009 17.47 11.25 11.16 0.09 6.30
12/9/2009 17.47 12.34 9.88 2.46 7.37
1/29/2008 18.22 13.72 8.10 5.62 9.61
2/23/2009 18.22 14.52 9.51 5.01 8.26
5/19/2009 18.22 14.60 9.34 5.26 8.41
8/25/2009 18.22 14.82 10.24 4.58 7.57
12/9/2009 18.22 14.68 9.40 5.28 8.34
1/29/2008 13.90 10.84 5.93 4.91 7.53
2/23/2009 13.9 12.56 7.08 5.48 6.33
5/19/2009 13.9 13.75 6.7 7.05 6.57
8/25/2009 13.9 12.56 7.97 4.59 5.52
12/9/2009 13.9 10.23 6.77 3.46 6.82
1/29/2008 16.98 12.17 6.29 5.88 10.16
2/23/2009 16.98 10.21 7.23 2.98 9.48
5/19/2009 16.98 11.05 6.95 4.10 9.66
8/25/2009 16.98 14.13 8.03 6.10 8.40
12/9/2009 16.98 8.48 7.10 1.38 9.76
1/29/2008 17.84 9.90 — 0 7.94
2/23/2009 17.84 11.88 — 0 5.96
5/19/2009 17.84 11.70 — 0 6.14
8/25/2009 17.84 12.36 — 0 5.48
12/9/2009 17.84 11.50 — 0 6.34
1/29/2008 17.88 10.03 — 0 7.85
2/23/2009 17.88 11.90 — 0 5.98
5/19/2009 17.88 11.87 — 0 6.01
8/25/2009 17.88 12.46 — 0 5.42
12/9/2009 17.88 11.58 — 0 6.3
1/29/2008 17.64 9.85 — 0 7.79
2/23/2009 17.64 11.70 — 0 5.94
5/19/2009 17.64 11.80 — 0 5.84
5/21/2009 17.64 12.00 — 0 5.64
8/25/2009 17.64 12.32 — 0 5.32
12/9/2009 17.64 11.36 — 0 6.28
1/29/2008 18.36 17.41 8.75 8.66 8.83
2/23/2009 18.36 NE 10.26 3.30 NM
5/19/2009 18.36 NE 10.23 3.33 NM
8/25/2009 18.36 NM NM NM NM
12/9/2009 18.36 NM NM NM NM
1/29/2008 18.15 20.08 9.15 10.93 8.02
2/23/2009 18.15 21.21 11.16 10.05 6.09
5/19/2009 18.15 18.50 11.27 7.23 6.23
8/25/2009 18.15 19.65 11.96 7.69 5.50
12/9/2009 18.15 18.36 10.96 7.40 6.52
1/29/2008 18.35 15.30 9.25 6.05 8.56
2/23/2009 18.35 13.06 6.02 7.04 11.70
5/19/2009 18.35 16.50 11.15 5.35 6.72
8/25/2009 18.35 16.68 12.15 4.53 5.79
12/9/2009 18.35 15.44 10.95 4.49 7.00
1/29/2008 18.24 17.32 9.39 7.93 8.14
2/23/2009 18.24 18.28 11.42 6.86 6.20
5/19/2009 18.24 21.95 11.00 10.95 6.25
8/25/2009 18.24 21.10 11.75 9.35 5.65
12/9/2009 18.24 21.02 10.7 10.32 6.61
1/29/2008 17.48 9.77 — 0 7.71
2/23/2009 17.48 11.62 — 0 5.86
5/19/2009 17.48 11.65 — 0 5.83
8/25/2009 17.48 12.23 — 0 5.25
12/9/2009 17.48 11.37 — 0 6.11

MW-20

MW-17

MW-18

MW-19

MW-21

MW-22

MW-23

MW-24

MW-25

MW-26

MW-27

MW-28

MW-29

MW-30
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Table 9
Summary of Water Level Measurements, LNAPL Thickness, and Groundwater Elevation Data

Monitoring 
Well 

Identification Date Collected
Casing Elevation 

(feet)1
Depth to Water 

(feet)2
Depth to LNAPL 

(feet)2

LNAPL 
Thickness 

(feet)

Potentiometric 
Surface 

Elevation (feet)3

1/29/2008 17.5 9.78 — 0 7.72
2/23/2009 17.5 11.63 — 0 5.87
5/19/2009 17.5 11.70 — 0 5.80
5/20/2009 17.5 11.85 — 0 5.65
8/25/2009 17.5 12.24 — 0 5.26
12/9/2009 17.5 11.42 — 0 6.08
1/29/2008 13.62 9.57 — 0 4.05
2/23/2009 13.62 11.44 — 0 2.18
5/19/2009 13.62 12.45 — 0 1.17
8/25/2009 13.62 11.96 — 0 1.66
12/9/2009 13.62 11.08 — 0 2.54
1/29/2008 17.23 10.81 9.40 1.41 7.70
2/23/2009 17.23 1.53 — — 15.7
5/19/2009 17.23 NM NM NM NM
8/25/2009 17.23 NM NM NM NM
12/9/2009 17.23 NM NM NM NM
1/29/2008 17.13 5.80 — 0 11.33
2/23/2009 17.13 12.74 11.30 1.44 5.70
5/19/2009 17.13 11.41 11.29 0.12 5.83
8/25/2009 17.13 11.81 — 0 5.32
12/9/2009 17.13 10.97 — 0 6.16
2/23/2009 13.96 17.49 10.79 6.70 2.57
5/19/2009 13.96 17.80 10.70 7.10 2.62
8/25/2009 13.96 17.85 11.44 6.41 1.94
12/9/2009 13.96 17.56 10.45 7.11 2.87
1/29/2008 17.41 9.83 — 0 7.58
2/23/2009 17.41 11.67 — 0 5.74
5/19/2009 17.41 11.60 — 0 5.81
8/25/2009 17.41 12.19 — 0 5.22
12/9/2009 17.41 11.33 — 0 6.08
2/23/2009 17.55 11.81 — 0 5.74
5/19/2009 17.55 11.76 — 0 5.79
8/25/2009 17.55 12.36 — 0 5.19
12/9/2009 17.55 11.49 — 0 6.06
2/23/2009 17.45 11.73 — 0 5.72
5/19/2009 17.45 11.90 — 0 5.55
5/21/2009 17.45 12.24 — 0 5.21
8/25/2009 17.45 12.29 — 0 5.16
12/9/2009 17.45 11.39 — 0 6.06
2/23/2009 20.83 14.47 — 0 6.36
5/19/2009 20.83 14.74 — 0 6.09
5/21/2009 20.83 17.69 — 0 3.14
8/25/2009 20.83 14.96 — 0 5.87
12/9/2009 20.83 12.42 — 0 8.41
2/23/2009 17.19 11.38 — 0 5.81
5/19/2009 17.19 11.59 — 0 5.60
8/26/2009 17.19 11.9 — 0 5.29

12/18/2009 17.19 10.98 — 0 6.21
2/23/2009 17.37 11.56 — 0 5.81
5/19/2009 17.37 11.6 — 0 5.77
8/26/2009 17.37 12.10 — 0 5.27

12/18/2009 17.37 11.19 — 0 6.18
2/23/2009 17.54 11.46 — 0 6.08
5/19/2009 17.54 11.95 — 0 5.59
5/21/2009 17.54 11.98 — 0 5.56
8/25/2009 17.54 12.23 — 0 5.31
12/9/2009 17.54 11.49 — 0 6.05
2/23/2009 17.49 10.27 — 0 7.22
5/19/2009 17.49 11.98 — 0 5.51
8/25/2009 17.49 11.33 — 0 6.16
12/9/2009 17.49 9.60 — 0 7.89
2/25/2009 17.14 12.73 — 0 4.41
5/19/2009 17.14 11.80 — 0 5.34
8/25/2009 17.14 11.24 — 0 5.90

12/18/2009 17.14 10.10 — 0 7.04
2/23/2009 17.16 11.31 — 0 5.85
5/19/2009 17.16 11.35 — 0 5.81
5/21/2009 17.16 11.45 — 0 5.71
8/25/2009 17.16 11.90 — 0 5.26
12/9/2009 17.16 11.05 — 0 6.11

MW-32

MW-31

MW-44

MW-33

MW-34

MW-354

MW-36

MW-37

MW-38

MW-39

MW-40

MW-41

MW-42

MW-43

MW-45
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Table 9
Summary of Water Level Measurements, LNAPL Thickness, and Groundwater Elevation Data

Monitoring 
Well 

Identification Date Collected
Casing Elevation 

(feet)1
Depth to Water 

(feet)2
Depth to LNAPL 

(feet)2

LNAPL 
Thickness 

(feet)

Potentiometric 
Surface 

Elevation (feet)3

2/23/2009 17.74 11.99 — 0 5.75
5/19/2009 17.74 12.18 — 0 5.56
5/21/2009 17.74 12.42 — 0 5.32
8/25/2009 17.74 12.61 — 0 5.13
12/9/2009 17.74 11.85 — 0 5.89
2/23/2009 20.8 11.47 — 0 9.33
5/19/2009 20.8 15.42 — 0 5.38
5/21/2009 20.8 15.90 — 0 4.90
8/25/2009 20.8 15.60 — 0 5.20
12/9/2009 20.8 14.60 — 0 6.20
2/23/2009 17.33 11.44 — 0 5.89
5/19/2009 17.33 11.50 — 0 5.83
5/21/2009 17.33 11.66 — 0 5.67
8/25/2009 17.33 12.01 — 0 5.32
12/9/2009 17.33 11.11 — 0 6.22
2/23/2009 17.33 11.33 — 0 6.00
5/19/2009 17.33 11.23 — 0 6.10
8/25/2009 17.33 11.85 — 0 5.48
12/9/2009 17.33 10.95 — 0 6.38
2/23/2009 17.69 11.28 — 0 6.41
5/19/2009 17.69 12.16 — 0 5.53
5/21/2009 17.69 15.05 — 0 2.64
8/25/2009 17.69 11.82 — 0 5.87
12/9/2009 17.69 10.41 — 0 7.28
2/23/2009 17.46 11.03 — 0 6.43
5/19/2009 17.46 12.17 — 0 5.29
5/21/2009 17.46 14.90 — 0 2.56
8/25/2009 17.46 11.58 — 0 5.88
12/9/2009 17.46 10.22 — 0 7.24
2/23/2009 17.67 10.92 — 0 6.75
5/19/2009 17.67 12.15 — 0 5.52
5/21/2009 17.67 16.45 — 0 1.22
8/25/2009 17.67 11.37 — 0 6.30
12/9/2009 17.67 9.74 — 0 7.93

Notes:
LNAPL

1

2
3

4

— 

NM

MW-51

MW-52

light nonaqueous phase liquid

MW-46

MW-47

MW-48

MW-49

MW-50

not measured/available

Elevation of top of casing (TOC), in feet relative to North American Vertical Datum (NAVD)88, as surveyed by PLS, Inc., 
Issaquah, Washington, August 2003 and March 2009, City of Seattle Benchmark No. SNV-5293. 
Depth to water/LNAPL in feet below top of well casing.
Potentiometric Surface = (Casing Elevation - Depth to Water) +0.91(LNAPL Thickness).  
The specific gravity for LNAPL is estimated at 0.91 (for typical diesel and/or oil).

Top of casing elevation relative to arbitrary benchmark datum of 15.00 feet established by SECOR.  
Well not located during subsequent survey event.

measureable LNAPL not present
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Table 12
Summary of Groundwater Analytical Results for Non-Sediment Management Standards Metals

Total Dissolved Total Dissolved Total Dissolved Total Dissolved

GR-SB-13 2/6/2009 12-16 − − − − − 25 U − − −

GR-SB-14 2/6/2009 12-16 − − − − − 25 U − − −

GR-SB-15 2/6/2009 12-16 − − − − − 25 U − − −

GR-SB-16 2/6/2009 12-16 − − − − − 25 U − − −

MW-3 1/31/2008 4.5-19.375 − − − − − 25 U − − −

MW-4 1/31/2008 4.75-20 − − − − − 25 U − − −

1/30/2008 − − − − − 25 U − − −

2/24/2009 − − − − − 25 U − − −

5/21/2009 − − − − − 25 U − − −

8/27/2009 − − − − − 25 U − − −

12/11/2009 − − − − − 25 U − − −

MW-6 1/30/2008 10-20 − − − − − 25 U − − −

2/1/2008 − − − − − 25 U − − −

2/25/2009 − − − − − 25 U − − −

5/20/2009 − − − − − 25 U − − −

8/25/2009 − − − − − 25 U − − −

12/10/2009 − − − − − 25 U − − −

1/31/2008 − − − − − 25 U − − −

2/26/2009 − − − − − 18 − − −

MW-9 1/31/2008 5-20 − − − − − 25 U − − −

MW-10 2/1/2008 5-20 − − − − − 29 − − −

1/31/2008 − − − − − 25 U − − −

2/25/2009 − − − − − 25 U − − −

2/1/2008 − − − − − 25 U − − −

2/27/2009 − − − − − 25 U − − −

MW-15 1/31/2008 5-20 − − − − − 25 U − − −

1/31/2008 − − − − − 25 U − − −

2/26/2009 − − − − − 25 U − − −

1/31/2008 − − − − − 25 U − − −

2/26/2009 − − − − − 25 U − − −

1/31/2008 − − − − − 25 U − − −

2/26/2009 − − − − − 25 U − − −

MW-30 1/31/2008 5-19.5 − − − − − 25 U − − −

1/30/2008 − − − − − 25 U − − −

2/26/2009 − − − − − 25 U − − −

2/1/2008 − − − − − 25 U − − −

2/27/2009 − − − − − 25 U − − −

MW-34 2/1/2008 5-15 − − − − − 25 U − − −

2/1/2008 − − − − − 25 U − − −

2/27/2009 − − − − − 25 U − − −

2/25/2009 − − − − − 25 U − − −

5/20/2009 − − − − − 25 U − − −

8/27/2009 − − − − − 25 U − − −

12/11/2009 − − − − − 25 U − − −

2/24/2009 − − − − − 25 U − − −

5/20/2009 − − − − − 25 U − − −

12/10/2009 − − − − − 25 U − − −

2/24/2009 − − − − − 30 − − −

5/20/2009 − − − − − 25 U − − −

8/26/2009 − − − − − 210 − − −

12/10/2009 − − − − − 25 U − − −

2/27/2009 − − − − − 25 U − − −

5/20/2009 − − − − − 25 U − − −

8/26/2009 − − − − − 25 U − − −

12/18/2009 − − − − − 25 U − − −

2/27/2009 − − − − − 25 U − − −

5/20/2009 − − − − − 25 U − − −

8/26/2009 − − − − − 25 U − − −

12/18/2009 − − − − − 25 U − − −

NE NE NE 1,040 NE NE NE 273 NE

Analytical Results (micrograms per liter)2

Aluminum Antimony Barium Beryllium
Bromide

MW-37 10-25

MW-38 10-25

MW-39 5-20

MW-40 10-25

MW-41 30-40

Source Control Evaluation Screening Level Values

MW-31 5-20

MW-32 5-20

MW-36 Unknown

MW-23 6-15.75

MW-24 6-19.75

MW-25 6-19.75

MW-8 5-20

MW-11 5-20

MW-14 5-20

MW-5 10-20

MW-7 10-20

Sample 
Location Sample Date

Sample Depth/
Screened Interval 

(feet bgs)1
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Table 12
Summary of Groundwater Analytical Results for Non-Sediment Management Standards Metals

Total Dissolved Total Dissolved Total Dissolved Total Dissolved

Analytical Results (micrograms per liter)2

Aluminum Antimony Barium Beryllium
Bromide

Sample 
Location Sample Date

Sample Depth/
Screened Interval 

(feet bgs)1

2/25/2009 − − − − − 25 U − − −

5/20/2009 − − − − − 25 U − − −

8/26/2009 − − − − − 25 U − − −

12/10/2009 − − − − − 25 U − − −

2/25/2009 − − − − − 25 U − − −

5/20/2009 − − − − − 25 U − − −

8/26/2009 − − − − − 25 U − − −

12/11/2009 − − − − − 25 U − − −

2/25/2009 − − − − − 130 − − −

5/20/2009 − − − − − 92 − − −

8/26/2009 − − − − − 140 − − −

12/18/2009 − − − − − 120 − − −

2/26/2009 − − − − − 25 U − − −

5/21/2009 − − − − − 25 U − − −

8/27/2009 − − − − − 25 U − − −

12/11/2009 − − − − − 25 U − − −

2/26/2009 − − − − − 25 U − − −

5/21/2009 − − − − − 25 U − − −

8/27/2009 − − − − − 25 U − − −

12/11/2009 − − − − − 25 U − − −

2/25/2009 − − − − − 25 U − − −

5/21/2009 − − − − − 25 U − − −

8/27/2009 − − − − − 25 U − − −

12/11/2009 − − − − − 25 U − − −

2/26/2009 − − − − − 25 U − − −

5/20/2009 − − − − − 25 U − − −

8/26/2009 − − − − − 25 U − − −

12/10/2009 − − − − − 25 U − − −

MW-49 2/26/2009 5-17 − − − − − 25 U − − −

1/30/2008 − − − − − 67 − − −

2/4/2008 − − 2 U 2 U − − 0.2 U 0.2 U −

8/4/2008 − − 2 U 2 U − − 0.2 U 0.2 U −

8/4/2008 DUP − − 2 U 2 U − − 0.2 U 0.2 U −

8/10/2009 − − 0.2 U 0.2 U − − 0.2 U 0.2 U −

2/8/2010 − − 0.2 U 0.2 U − − 0.2 U 0.2 U
1/30/2008 − − − − − 72 − − −

2/4/2008 − − 4 U 4 U − − 0.2 U 0.5 U −

8/4/2008 − − 4 U 4 U − − 0.2 U 0.5 U −

8/10/2009 − − 0.5 U 0.5 U − − 0.5 U 0.5 U −

2/8/2010 − − 0.5 U 0.5 U − 0.5 U 0.5 U
1/30/2008 − − − − − 190 − − −

8/4/2008 − − 10 U 10 U − − 0.5 U 0.2 U −

8/10/2009 − − 1  U 1  U − − 1  U 1  U −

1/30/2008 − − − − − 25 U − − −

2/4/2008 − − 2 U 2 U − − 0.2 U 0.2 U −

8/4/2008 − − 2 U 2 U − − 0.2 U 0.2 U −

8/10/2009 − − 0.2 U 0.2 U − − 0.2 U 0.2 U −

2/8/2010 − − 0.2 U 0.2 U − − 0.2 U 0.2 U −

PL2-JF04A 1/30/2008 8-18 − − − − − 25 U − − −

NE NE NE 1,040 NE NE NE 273 NE

PL2-JF02A 8-23

Source Control Evaluation Screening Level Values

PL2-JF01AR 23-27

PL2-JF01B 40-50

PL2-JF01C 74-78

MW-46 5-20

MW-47 5-20

MW-48 5-17

MW-43 30-40

MW-44 50-60

MW-45 30-40

MW-42 5-20
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Table 12
Summary of Groundwater Analytical Results for Non-Sediment Management Standards Metals

GR-SB-13 2/6/2009 12-16
GR-SB-14 2/6/2009 12-16
GR-SB-15 2/6/2009 12-16
GR-SB-16 2/6/2009 12-16

MW-3 1/31/2008 4.5-19.375
MW-4 1/31/2008 4.75-20

1/30/2008
2/24/2009
5/21/2009
8/27/2009 

12/11/2009 
MW-6 1/30/2008 10-20

2/1/2008
2/25/2009
5/20/2009
8/25/2009

12/10/2009 
1/31/2008
2/26/2009

MW-9 1/31/2008 5-20
MW-10 2/1/2008 5-20

1/31/2008
2/25/2009
2/1/2008

2/27/2009
MW-15 1/31/2008 5-20

1/31/2008
2/26/2009
1/31/2008
2/26/2009
1/31/2008
2/26/2009

MW-30 1/31/2008 5-19.5
1/30/2008
2/26/2009
2/1/2008

2/27/2009
MW-34 2/1/2008 5-15

2/1/2008
2/27/2009
2/25/2009
5/20/2009
8/27/2009 

12/11/2009
2/24/2009
5/20/2009

12/10/2009 
2/24/2009
5/20/2009
8/26/2009 

12/10/2009
2/27/2009
5/20/2009
8/26/2009

12/18/2009
2/27/2009
5/20/2009
8/26/2009

12/18/2009

MW-37 10-25

MW-38 10-25

MW-39 5-20

MW-40 10-25

MW-41 30-40

Source Control Evaluation Screening Level Values

MW-31 5-20

MW-32 5-20

MW-36 Unknown

MW-23 6-15.75

MW-24 6-19.75

MW-25 6-19.75

MW-8 5-20

MW-11 5-20

MW-14 5-20

MW-5 10-20

MW-7 10-20

Sample 
Location Sample Date

Sample Depth/
Screened Interval 

(feet bgs)1 Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved

− − − 23 − 5 U − − − −

− − − 66 − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 15 U − − − −

− − − 8 U − 11 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

NE NE NE 8.2 NE 71 NE NE NE NE

    Analytical Results (micrograms per liter)2

Selenium Thallium VanadiumCobalt Nickel
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Table 12
Summary of Groundwater Analytical Results for Non-Sediment Management Standards Metals

Sample 
Location Sample Date

Sample Depth/
Screened Interval 

(feet bgs)1

2/25/2009
5/20/2009
8/26/2009

12/10/2009
2/25/2009
5/20/2009
8/26/2009

12/11/2009
2/25/2009
5/20/2009
8/26/2009

12/18/2009
2/26/2009
5/21/2009
8/27/2009

12/11/2009
2/26/2009
5/21/2009
8/27/2009

12/11/2009
2/25/2009
5/21/2009
8/27/2009

12/11/2009
2/26/2009
5/20/2009
8/26/2009 

12/10/2009 
MW-49 2/26/2009 5-17

1/30/2008
2/4/2008
8/4/2008

8/4/2008 DUP
8/10/2009
2/8/2010

1/30/2008
2/4/2008
8/4/2008

8/10/2009
2/8/2010

1/30/2008
8/4/2008

8/10/2009
1/30/2008
2/4/2008
8/4/2008

8/10/2009
2/8/2010

PL2-JF04A 1/30/2008 8-18

PL2-JF02A 8-23

Source Control Evaluation Screening Level Values

PL2-JF01AR 23-27

PL2-JF01B 40-50

PL2-JF01C 74-78

MW-46 5-20

MW-47 5-20

MW-48 5-17

MW-43 30-40

MW-44 50-60

MW-45 30-40

MW-42 5-20

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved

    Analytical Results (micrograms per liter)2

Selenium Thallium VanadiumCobalt Nickel

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 11 − 23 U − − − −

− − − 20 U − 12 U − − − −

− − − 20 U − 20 U − − − −

− − − 8.5 − 13 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 8 U − 5 U − − − −

− − − 20 U − 5 U − − − −

− − 1 0.9 50 U 50 U 0.2 U 0.2 U 8 9
− − 0.9 0.9 50 U 50 U 0.2 U 0.2 U 12 12
− − 1.1 1 50 U 50 U 0.2 U 0.2 U 11 12
− − 1.2 1.2 50 U 50 U 0.2 U 0.2 U 11 12

1 2 50 U 50 U 0.2 U 0.2 U 11 11
− − 20 U − 18 U − − − −

− − 1.8 2 50 U 50 U 0.2 U 0.5 U 5 4
− − 3 3.1 50 U 50 U 0.2 U 0.2 U 3 U 3 U
− − 3 3 50 U 50 U 0.5 U 0.5 U 5 3

2 2 50 U 50 U 0.5 U 0.5 U 6 5
− − − 20 U − 90 U − − − −

− − 10 8 0.219 0.208 0.5 U 0.5 U 10 20 U
− − 9 7 0.203 0.211 1  U 1  U 10 6
− − − 20 U − 5 U − − − −

− − 0.5 U 1.3 50 U 50 U 0.2 U 0.2 U 5 6
− − 1.6 1.6 50 U 50 U 0.2 U 0.2 U 6 5
− − 1 1.1 50 U 50 U 0.2  U 0.2  U 5 6
− − 1.6 1.1 50 U 50 U 0.2 U 0.2 U 7 6
− − − 20 U − 5 U − − − −

NE NE NE 8.2 NE 71 NE NE NE NE
Notes:
µg/L

bgs

1

2

— 

NE 

U 

micrograms per liter

below ground surface

Sample result exceeds the Source Control Evaluation Screening Levels established in 
Final Source Control Evaluation Report, Jorgensen Forge Facility , prepared by Anchor 
Environmental, LLC, and Farallon Consulting, LLC, May 2008

Screened interval or depth of sample collected in feet bgs 

Analyzed by U.S. Environmental Protection (EPA) Agency 6000/7000 Series Methods

not analyzed

not established

no detectable concentrations above the listed laboratory practical quantitation limit
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Table 17
Non-magnetic Grindings Solids Analytical Results

Non-magnetic Steel Grinding 
Solids

Non-magnetic Steel Grinding 
Solids Field QC Field QC

AJF-01SW-090506 AJF-01SW-090813 AJF-TBS-090506 AJF-TBS-090813
5/6/2009 08/13/2009 5/6/2009 08/13/2009

Non-magnetic Grindings 
from Storage Area Adjacent 
to Billet Grinding Baghouse

Non-magnetic Grindings 
from Storage Area Adjacent 
to Billet Grinding Baghouse Trip Blank Trip Blank

Total organic carbon -- 700 J 5800 -- --

Total solids -- 97 97 -- --

Arsenic 57 50 300 U -- --
Cadmium 5.1 0.48 50 U -- --
Chromium 260 140 210000 -- --
Copper 390 980 3700 -- --
Lead 450 0.93 150 U -- --
Mercury 0.41 0.012 J 0.018 U -- --
Nickel 48 a 17 26000 -- --
Silver 6.1 0.057 J 16 J -- --
Zinc 410 6.5 250 U -- --

2-Methylnaphthalene 670 14 17 -- --
Acenaphthene 500 13 13 -- --
Acenaphthylene 1300 2 U 2 U -- --
Anthracene 960 6.3 6 -- --
Benzo(a)anthracene 1300 3.4 4 -- --
Benzo(a)pyrene 1600 3 U 1.5 J -- --
Benzo(b)fluoranthene -- 1.9 J 3.4 -- --
Benzo(g,h,i)perylene 670 2.5 U 0.72 J -- --
Benzo(k)fluoranthene -- 0.64 J 1.1 J -- --
Chrysene 1400 5 5.2 -- --
Dibenzo(a,h)anthracene 230 4 U 4.1 UJ -- --
Fluoranthene 1700 30 29 J -- --
Fluorene 540 14 13 -- --
Indeno(1,2,3-c,d)pyrene 600 4 U 0.9 J -- --
Naphthalene 2100 60 67 J -- --
Phenanthrene 1500 71 87 J -- --
Pyrene 2600 12 12 J -- --
Total Benzofluoranthenes (U = 0) 3200 2.54 J 4.5 -- --
Total HPAH (U = 0) 12000 52.94 57.82 -- --
Total LPAH (U = 0) 5200 164.3 186 -- --
Total PAH (U = 0) -- 217.24 243.82 -- --

1,2,4-Trichlorobenzene 31 5.1 U 5.1 U -- --
1,2-Dichlorobenzene 35 5.1 U 5.1 U -- --
1,4-Dichlorobenzene 110 5.1 U 5.1 UJ -- --
2,4-Dimethylphenol 29 1.7 J 2.9 J -- --
2-Methylphenol (o-Cresol) 63 3.9 J 3.5 J -- --
3-Methylphenol & -- 6.1 J 6.8 J -- --
Benzoic acid 650 250 U 250 UJ -- --
Benzyl alcohol 57 6.4 J 10 U -- --
Bis(2-ethylhexyl) phthalate 1300 20 J 41 J -- --
Butylbenzyl phthalate 63 4.5 J 10 U -- --
Dibenzofuran 540 23 25 J -- --
Diethyl phthalate 48 10 U 10 U -- --
Dimethyl phthalate 71 10 U 10 U -- --
Di-n-butyl phthalate 1400 4.8 J 20 U -- --
Di-n-octyl phthalate 420 20 U 3.7 J -- --
Hexachlorobenzene 22 5.1 U 5.1 U -- --
Hexachlorobutadiene 11 5.1 U 5.1 U -- --
Hexachloroethane -- 10 U 10 U -- --
N-Nitrosodiphenylamine 28 5.1 U 5.1 U -- --
Pentachlorophenol 360 10 U 10 U -- --
Phenol 420 21 38 -- --

Diesel #2 Range -- 10 J 180 -- --
Gasoline Range Hydrocarbons -- 15 U 5.6 U 4 U 4 U
Motor Oil Range -- 47 J 320 -- --

Notes:
Ecology Washington State Department of Ecology a  

SMS Sediment Management Standards J  

SQS Sediment Quality Standards U  

Bold Detected result --

Total HPAH (High PAH) are the total of Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzofluoranthenes, Benzo(a)pyrene, Indeno(1,2,3-c,d)pyrene, Dibenzo(a,h)anthracene 
and Benzo(g,h,i)perylene.

Detected concentration is greater than Ecology SMS SQS screening level

Non-detected concentration is above one or more identified screening levels

Total LPAH (Low PAH) are the total of Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene and Anthracene. 2-Methylnapthalene is not included in the sum of LPAHs.

Estimated value

Composed analyzed, but not detected above detection limit

not analyzed

Ecology 
SMS SQS 
Screening 

Level

Level II validation has been applied.

Location ID
Sample ID

Sample Date

Description

Screening criteria is from Natural Background Soil Concentrations

Semi-Volatile Organic Compounds (µg/kg)

Total Petroleum Hydrocarbons (mg/kg)

Polycyclic Aromatic Hydrocarbons (µg/kg)

Conventional Parameters (mg/kg)

Conventional Parameters (pct)

Metals (mg/kg)
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Table 18
Summary of Soil and Groundawater Analytical Results for pH

Soil Groundwater

SB-13-020609-1 2/6/2009 4 7.2

SB-13-020609-2 2/6/2009 8 8.4

SB-13-020609-3 2/6/2009 12 7.7

SB-13-020609-4 2/6/2009 16 7

SB-14-020609-1 2/6/2009 4 7.9

SB-14-020609-2 2/6/2009 8 6.6

SB-14-020609-3 2/6/2009 12 8.1

SB-14-020609-4 2/6/2009 16 5.9

SB-15-020609-1 2/6/2009 4 7.5

SB-15-020609-2 2/6/2009 8 7.3

SB-15-020609-3 2/6/2009 12 7.8

SB-15-020609-4 2/6/2009 16 7

SB-16-020609-1 2/6/2009 4 7.3

SB-16-020609-2 2/6/2009 8 7.1

SB-16-020609-3 2/6/2009 12 8.1

SB-16-020609-4 2/6/2009 16 7.8

Notes:
NA Not available

pH
(pH units)

Sample 
Location Sample Identification Sample Date

Depth
(feet)

SB-16 NA

SB-13 7.28

SB-14 7.17

SB-15 6.77
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APPENDIX A  
WASHINGTON STATE DEPARTMENT OF 
ECOLOGY’S COMMENTS ON  
THE DRAFT SCER ADDENDUM AND THE 
JORGENSEN FORGE CORPORATION’S 
RESPONSES



 



 
720 Olive Way, Suite 1900 
Seattle, Washington  98101 
Phone 206.287.9130 
Fax 206.287.9131 

 

www.anchorqea.com 

March 31, 2011 

 

John Keeling 

Washington State Department of Ecology 

Northwest Regional Office 

3190 160th Avenue SE 

Bellevue, Washington 98008-5452 

 

Re: Response to Ecology’s April 8, 2010 Comments on the Draft Source Control 

Addendum Report dated December 2009 

 

Project Number: 010128-02.01 

 

Dear John: 

 

Anchor QEA, LLC, and Farallon Consulting, LLC (Farallon) have prepared this letter on 

behalf of Jorgensen Forge Corporation (Jorgensen Forge) in response to the Washington State 

Department of Ecology’s (Ecology’s) April 8, 2010, comments on the Draft Source Control 

Evaluation Addendum Report (Draft SCER Addendum).  The Draft SCER Addendum was 

prepared for the Sediment Investigation Area (SIA) of the Jorgensen Forge Facility located at 

8531 East Marginal Way South in Seattle, Washington (the SIA), and was submitted to 

Ecology in December 2009.  The Draft SCER Addendum was prepared to meet the 

requirements of Agreed Order No. DE 4127 issued by Ecology (the Agreed Order) pursuant 

to the authority of Chapter 70.105D.050 (1) of the Revised Code of Washington (RCW) and 

entered into by Jorgensen Forge.   

 

In this letter, the original comments provided by Ecology are presented in bold, immediately 

followed by Jorgensen Forge’s response in a different font.  As applicable, text in the Draft 

SCER Addendum has been revised per the Ecology comments, and the revised Final Source 

Control Evaluation Addendum Report (Final SCER Addendum) is attached to this letter.  
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Citations for any documents mentioned in the responses to these comments can be found in 

Section 6 of the Final SCER Addendum. 

 

Submittal of this letter and the Final SCER Addendum complete the requirements of the 

Source Control Investigation required under the Agreed Order.   

 

The Final SCER Addendum identifies that additional stormwater source control 

implementation is necessary to maintain stormwater discharges protective of sediment and 

water quality in the Lower Duwamish Waterway.  Based on recent communications, it is 

anticipated that Ecology will require Jorgensen Forge to implement the additional 

stormwater source control actions under an amended or new Agreed Order with Ecology.  

As repeated on page 8 of this letter, Jorgensen Forge requests a joint meeting with John 

Keeling and Bob Wright (Ecology’s lead for the Jorgensen Forge National Pollutant 

Discharge Elimination System [NPDES] Permit compliance) to discuss the proposed path 

forward and schedule for completing an AKART (all known, available, and reasonable 

methods for prevention, control and treatment) analysis for stormwater treatment.  This 

analysis will facilitate Ecology concurrence on the selection and design of the most cost-

effective stormwater treatment system for the SIA.   

 

Please contact Ryan Barth at (206) 287-9130 or rbarth@anchorqea.com to coordinate 

scheduling this joint meeting.  

 

Regards, 

    

Ryan Barth, P.E. 

Anchor QEA, LLC 

 

  

mailto:rbarth@anchorqea.com�
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cc: 

Wayne Desberg and Steve Abelman, Jorgensen Forge 
Robert Wright, Ecology 
Shawn Blocker, EPA 
Rick Thomas, Ecology 
David Templeton, Anchor QEA 
Amy Essig Desai and Peter Jewett, Farallon   
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DEPARTMENT OF ECOLOGY’S COMMENTS 

Groundwater 

The report documents that zinc was found in groundwater samples from well MW-45.  Nickel was 
found in MW-44 and SB-13 and SB-14.  As the report points out the results are sporadic.  They are 
also fairly low, however more analysis and/or modeling is needed before concluding there is no 
potential threat to sediments.  As the report also points out, these metals are naturally occurring 
in some Washington soils.  That would not usually translate into filtered groundwater results as 
high as found.  Metals don't necessarily come out of soils into groundwater unless they are at 
high levels or there's a pH problem.  Re-sampling the available wells and including laboratory 
filtering before analysis is necessary in order to understand what the zinc and nickel results mean.  
Typically a groundwater monitoring program is for four quarters, and Ecology is requesting that. 

 
Jorgensen Forge’s Response: 
In accordance with the May 2008 Data Gap Investigation Work Plan (Work Plan) approved 
by Ecology, four quarters of groundwater monitoring and sampling have been conducted at 
the SIA under the Agreed Order process.  The results of the groundwater monitoring and 
sampling events conducted in February, May, and August 2009 are summarized in the Draft 
SCER Addendum.  The results of the fourth quarter of groundwater monitoring (December 
2009) and sampling, conducted in December 2009, have been included in the attached Final 
SCER Addendum. 
 
As outlined in the Work Plan, the scope of work for the four quarters of groundwater 
monitoring and sampling included submitting groundwater samples from select sampling 
locations for laboratory analysis of dissolved metals, including arsenic, barium, cadmium, 
chromium, copper, lead, mercury, nickel, selenium, silver and zinc.  During the four quarters 
of sampling, 88 groundwater samples were collected for analysis of metals and all the samples 
were field filtered (February) or lab filtered (May, August, and December) prior to laboratory 
analysis.   
 
The only metals detected in groundwater above the Source Control Evaluation Screening 
Level Value are zinc and nickel.  Relatively low concentrations of nickel and zinc have been 
detected sporadically at two of 32 permanent groundwater sampling locations on the SIA.  
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Additional investigation and evaluation is not warranted, as shown by the zinc and nickel 
results discussed in the following paragraphs, 
 
The laboratory analytical results detected concentrations of zinc in the groundwater sample 
collected from monitoring well MW-45 in February 2009.  The single detection of zinc, at a 
concentration of 39 micrograms per liter (µg/l), only slightly exceeds the Source Control 
Evaluation Screening Level Value of 33 µg/l for zinc.  The results of subsequent groundwater 
monitoring and sampling events did not detect zinc above the laboratory reporting limit in 
groundwater samples collected from monitoring well MW-45.  Zinc was not detected above 
the laboratory reporting limit in any of the other 87 groundwater samples collected as part of 
the Data Gap Investigation.  Zinc is not considered a COC in groundwater for the SIA. 
 
Concentrations of nickel exceeding the Source Control Evaluation Screening Level Value of 
8.2 µg/l were detected in the reconnaissance groundwater samples collected from borings SB-
13 and SB-14 and in groundwater samples collected from monitoring well MW-44 in 
February and December 2009.  The detected concentrations of nickel in the reconnaissance 
groundwater samples collected from borings SB-13 and SB-14 (23 µg/l and 66 µg/l , 
respectively) are higher than those detected in the groundwater samples collected from 
monitoring well MW-44 (8.5µg/l and 11 µg/l, respectively).  The higher detected 
concentrations of nickel detected in reconnaissance groundwater samples are likely 
associated with the presence of higher total suspended solids that are typically present in 
reconnaissance groundwater samples collected from temporary well borings.  Unlike a 
permanent monitoring well, temporary well borings do not contain a sand pack around the 
screened interval of a well nor do they undergo well development (i.e. purging a minimum 
of three pore volumes) to filter fine-grained sediments from the surrounding formation.  
Therefore, the analytical results of the groundwater samples collected from monitoring well 
MW-44 are considered more representative of subsurface conditions than the reconnaissance 
groundwater samples collected from borings SB-13 and SB-14.   In addition, nickel was not 
detected above the laboratory reporting limit in any of the other 84 groundwater samples 
collected as part of the Data Gap Investigation.  Nickel is not considered a COC in 
groundwater for the SIA. 
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The Final Source Control Evaluation Report, dated May 2008 and prepared by Anchor 
Environmental, LLC, and Farallon, included a comprehensive compilation and evaluation of 
groundwater analytical data collected on the SIA to the Source Control Evaluation Screening 
Level Values.  The report concluded that nickel and zinc are naturally occurring at the SIA, 
as evidenced by their presence in monitoring well PL2-JF01C screened at a depth of 70 feet 
below ground surface and their absence in monitoring wells screened in upper portions of 
the water-bearing zone.  Similarly, monitoring wells MW-44 and MW-45 are screened in 
deeper portions of the water-bearing zone, so the occasional detections of nickel and zinc 
from these wells are interpreted to be naturally occurring.   
 
Following Ecology’s review and approval of the Final SCER Addendum, a Long-term 
Groundwater Monitoring and Sampling Plan will be prepared and submitted to Ecology to be 
conducted under an amended or new Agreed Order.  At a minimum, the Long-term 
Groundwater Monitoring and Sampling Plan will present the scope of work to: 

• Monitor the plumes of light non-aqueous phase liquid (LNAPL) on groundwater on 
the eastern portion of the SIA 

• Monitor groundwater quality between potential ongoing source areas of constituents 
of concern (based on ongoing operations) and the Lower Duwamish Waterway 

• Report the long-term monitoring results 
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Stormwater 

The report documents that cadmium, copper and nickel in concentrations above screening levels 
were found in roof drains.  Please endeavor to discover why they are present.  Do they represent 
air deposition?  As mentioned in the report, further mitigation measures are necessary to prevent 
discharge of metals from outfalls 001, 002, and 003 to the Lower Duwamish Waterway.  Please let 
Ecology know how you intend to stop these discharges. 

 
Jorgensen Forge’s Response: 
As part of the quarterly compliance monitoring required under Jorgensen Forge’s NPDES 
Permit (No. WAR-003231), copper and zinc stormwater discharge concentrations have been 
identified above the Permit benchmark values and/or action levels during a number of 
quarters since 2003.  These exceedances required Jorgensen Forge to complete a Level Three 
Response Corrective Action (Level Three Response) set forth in Section S.4.C of the Permit 
dated January 14, 2005.  These requirements included the following: 

• Identify the potential sources of stormwater contamination that are causing or 
contributing to the presence of the benchmark parameter 

• Investigate all available options of source control, operational control, and stormwater 
treatment BMPs to reduce stormwater contaminate levels below permit benchmark 
values 

• Implement additional source and operational BMPs identified as part of this 
investigation 

• Prepare and submit a Level Three Source Control Report outlining actions taken, 
planned, and scheduled for implementing source and operational BMPs to reduce 
stormwater contaminate levels 

 
The 2005 Permit was updated in late 2009 and became effective on January 1, 2010.  The 
2010 Permit required that all permittees that triggered a Level Three Response under the 
2005 Permit complete the previously-listed requirements and following additional 
requirements: 

• Review the Stormwater Pollution Prevention Plan (SWPPP) and ensure that it fully 
complies with Permit Condition S3 
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• Make appropriate revisions to the SWPPP to include additional Treatment BMPs 
with the goal of achieving the applicable benchmark value(s) in future discharges 

• Sign and certify the revised SWPPP is in accordance with S3.A.6 
• Design and stamp (by a licensed professional engineer, geologist, hydrogeologist, or 

Certified Professional in Storm Water Quality [CPSWQ]) the portion of the SWPPP 
that addresses stormwater treatment structures or processes  

 
In March 2008, Jorgensen Forge requested and obtained approval from Ecology 
(Attachment 1 to this letter) to fulfill the NPDES Level Three Response through completion 
of the Agreed Order Source Control Investigation process and subsequent implementation of 
necessary stormwater source controls.  This approval allows Jorgensen Forge to use the 
additional stormwater sampling results gathered during the Source Control Investigation 
data gaps sampling and subsequent additional source control evaluations (see Section 1.4 of 
the Final SCER Addendum) to help identify the potential sources of metals contributing to 
exceedances of the benchmark parameters and inform the stormwater treatment design.  As 
detailed in the Final SCER Addendum, the data gaps sampling results documented additional 
stormwater screening level exceedances on the SIA.  These results further support the need 
for implementation of additional operational, source, and stormwater treatment BMPs to 
attempt to decrease the stormwater discharge concentrations to levels that are protective of 
both sediment and surface water quality in the Lower Duwamish Waterway. 
 
As previously stated in this letter, Jorgensen Forge requests a joint meeting with John 
Keeling and Bob Wright to discuss the proposed path forward and schedule for completion of 
an AKART analysis to facilitate Ecology concurrence on the selection and design of the most 
cost-effective stormwater treatment system for the SIA.  Completion of the Ecology-
approved AKART process will also allow Jorgensen Forge to complete the requirements 
identified in the 2005 and 2010 NPDES Permits.  The stormwater treatment system will be 
completed prior to initiation of the sediment cleanup activities in the Lower Duwamish 
Waterway adjacent to the Facility. 
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Stormwater Compliance Inspection Report 

I am attaching a Stormwater Compliance Inspection Report in which Ecology's Water Quality 
Program raises concerns about slag storage in the south west corner of the facility.  Please see 
photos 17 and 18 of the attached report that were taken by Ecology on January 13, 2010.  Please 
provide a short explanation of why this area is not a problem (per the Source Control Evaluation 
Report), and why no metals or other contaminants are getting to the Duwamish. 

 
Jorgensen Forge’s Response: 
Jorgensen Forge’s response to the Stormwater Compliance Inspection Report are included as 
Attachment 2 to this letter.  The “Jorgensen Response,” starting on pages 7 and 8 of 
Attachment 2, provides an explanation of why the slag storage area is not a potential source 
of elevated chemical concentrations to the Lower Duwamish Waterway.  This explanation 
reads: 
 
 
 

Investigations Summary 
Two separate investigations have provided data that the slag storage area is not a 
potential source of elevated chemical concentrations to the Lower Duwamish 
Waterway via groundwater infiltration and discharge, as discussed in the next 
paragraph.  Regardless, as previously noted, the Jorgensen leadership team is 
currently evaluating additional alternative slag storage and containment options that 
will further minimize potential impacts to stormwater quality, in order to meet the 
BMP implementation requirements identified in the Permit.  
 
Shoreline Seep Sampling Analysis 
As part of the Lower Duwamish Waterway Remedial Investigation, the Lower 
Duwamish Waterway Group (LDWG) collected a single shoreline seep sample in July 
2004 at the base of the concrete panel wall directly riverward of the slag storage area.  
The sample was submitted for analysis of total suspended solids, total organic carbon, 
metals, SVOCs, VOCs, polychlorinated biphenyls (PCBs), and pesticides.  The results 
of the sample collection are presented in the Data Report: Survey and Sampling of 
Lower Duwamish Waterway Seeps – Final (Windward 2004).  Comparison of the 
results to the acute and chronic marine water quality criteria for the surface waters of 
the state of Washington (WAC 173-201) showed that copper was the only identified 
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exceedance.  Copper exceedances, however, were identified at every seep station 
sampled throughout the Lower Duwamish Waterway due to the very low criteria.   
 
Slag Storage Area Monitoring Well Sampling Analysis 
In addition, as part of the ongoing Site source control investigation being conducted 
under Ecology Agreed Order No. DE 4127, Jorgensen installed monitoring well MW-
39 between the slag storage area and the shoreline in 2009.  Monitoring well MW-39 
is screened from 5 to 20 feet below ground surface (bgs), which extends across the top 
of the water table in this portion of the Site with groundwater levels measured at 
depths ranging from 12 to 18 feet bgs.  Groundwater monitoring and sampling was 
conducted at monitoring well MW-39 in February, May, August, and December 2009.  
Groundwater samples collected from monitoring well MW-39 were submitted for 
laboratory analysis of total petroleum hydrocarbons (TPH), including gasoline-range 
organics, diesel-range organics, and oil-range organics; dissolved metals; SVOCs, 
including polycyclic aromatic hydrocarbons; and VOCs including benzene, toluene, 
ethylbenzene and xylene.  The laboratory analytical results of the four quarters of 
groundwater monitoring and sampling at monitoring well MW-39 have not detected 
concentrations of TPH, dissolved metals, SVOCs, or VOCs above the source control 
investigation screening levels.  Consistent with the seep sample data previously 
discussed, these four rounds of recent groundwater data provide evidence that upland 
seepage of groundwater migrating beneath the slag storage area and subsequent 
discharge to the Lower Duwamish Waterway is not contributing elevated chemical 
concentrations.    

 
 

LIST OF ATTACHMENTS 

Attachment 1 Request for Level Three Response Integration into Agreed Order Process 
and Ecology Approval  

Attachment 2 Jorgensen Forge’s Response to Ecology’s Stormwater Inspection Report 
 



 



Letter of Transmittal 
To: 

Ms. Elaine Worthen 
Industrial Stormwater Permit Coordinator
Washington State Department of Ecology 
PO Box 47696 
Olympia, WA 98504‐7696 

From: Ryan Barth, Anchor Environmental 

   Date: March 3, 2008 

Re: NPDES Level Three Response integration 
into Ecology Agreed Order process 

Project: Jorgensen Forge Corporation ‐
Industrial Stormwater General Permit 
Compliance 

We are sending the following items: 
Copies  Description 

1    Letter formally requesting incorporation of the NPDES Level Three Response 
action into the Ecology Agreed Order source control investigation process 

     
     
     

These are transmitted: 
    For your      For action      For review     For your use    As requested 
  information  specified below  and comment

 
Comments: 
The Jorgensen Forge Corporation discharges stormwater from their facility under the revised Industrial 
Stormwater General Permit (No. SO3‐003231C).  They have documented greater than four exceedances 
of the Action Levels defined in the Permit and are therefore required to submit a Level Three Response 
Report.  This letter formally requests incorporation of the Level Three Response action into the Ecology 
Agreed Order (No. DE 4127) source control investigation process.  The objective of the Agreed Order 
process is to identify and subsequently control any sources from the site to the Lower Duwamish 
Waterway that can cause adverse effects to sediment and/or surface water quality.  These objectives will 
fulfill the Level Three Response action requirements.  Please don’t hesitate to contact me at 206.903.3334 
to discuss any questions you may have. 

cc:   Ron Altier, Jorgensen Forge 
David Templeton, Anchor 
Josh Lipsky, Cascadia Law Group 
Greg Stegmen, Ecology 

   

 



 



 

Anchor Environmental, L.L.C. 
1423 3rd Avenue, Suite 300 
Seattle, Washington  98101 
Phone 206.287.9130 
Fax  206.287.9131 

 
 

March 3, 2008 
 
 
Ms. Elaine Worthen 
Industrial Stormwater Permit Coordinator 
Washington State Department of Ecology 
PO Box 47696 
Olympia, WA 98504‐7696 
 
 
Re:  Jorgensen Forge Corporation E. Marginal Way Facility 

Industrial Stormwater General Permit # SO3‐003231C DMR 
  NPDES Permit Level Three Response Action Incorporation into Ecology Agreed Order 

Process 
 
Dear Ms. Worthen: 
 
As required by the Washington State Department of Ecology (Ecology) revised Industrial 
Stormwater General Permit (Permit), the Jorgensen Forge Corporation (Jorgensen) conducts 
quarterly sampling and analysis of permitted (No. SO3‐003231C) stormwater discharges to the 
Lower Duwamish Waterway (LDW) from their facility located at 8531 East Marginal Way South 
in Seattle, Washington (Site).  This sampling and analysis has shown four or more exceedances 
of the Action Levels defined in the revised Permit for samples collected since December 31, 
2004.  Due to these exceedances, Section S4.C of the revised Permit requires that Jorgensen 
initiate a Level Three Response Action to identify the source of the observed elevated 
concentrations and detail actions taken, planned, and scheduled to reduce stormwater 
contaminant levels below the Action Levels, as technically feasible.  As discussed below, 
Jorgensen proposes conducting the Level Three Response Action as part of their ongoing Site 
source control investigation under their Agreed Order with Ecology.   
 
Jorgensen and the former owner and operator, Earle M. Jorgensen (EMJ), are currently in 
negotiations with the U.S. Environmental Protection Agency (EPA) for an Amended 
Administrative Order of Consent (AOC) for preparation of an Engineering Evaluation/Cost 
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Analysis (EE/CA) for cleanup of affected sediments along a portion of the LDW adjacent to the 
Site.  Prior to implementation of the sediment cleanup remedy, the nature and extent of any 
potential ongoing sources of chemicals from the uplands to the adjacent sediment need to be 
controlled to minimize the potential for sediment recontamination.  To this end, Jorgensen 
entered into an Agreed Order (No. DE 4127, Attachment A) with Ecology on July 12, 2007, to 
conduct a Site source control investigation.  The purpose of the source control investigation is to 
evaluate whether the Site is a potential ongoing source of chemicals to the adjacent LDW with 
the potential to cause adverse effects to sediment and surface water quality.  This investigation 
will identify all potential sources of chemicals on the Site and determine what, if any, chemicals 
have complete pathways to the LDW via stormwater with the potential to cause exceedances of 
the Ecology marine chronic surface water quality criteria (November 2006).  These criteria are 
protective of the Action Levels defined in the revised Permit. 
 
The Draft Source Control Evaluation Report was submitted to Ecology on January 11, 2008 and 
summarized all of the available stormwater data on the Site (i.e., stormwater samples and catch 
basin solids).  The evaluation showed that limited dissolved metals data were available for the 
Site stormwater, limiting comparison to the dissolved water quality criteria.  Of the metals 
detected, only dissolved copper and nickel were detected at concentrations exceeding the water 
quality criteria in two samples.  The report proposed additional stormwater sampling, 
including both total and dissolved metals, to obtain additional stormwater analytical data in 
several potential source areas.  Following completion of these additional investigation activities, 
Jorgensen will submit a Final Source Control Evaluation Addendum Report to Ecology and 
determine what, if any, additional best management practices and/or treatment technologies 
may be required to control ongoing sources of chemicals to the stormwater drainage system and 
subsequently to the LDW.   
 
The Agreed Order source control investigation and subsequent implementation of necessary 
source controls also fulfills the Level Three Response Action requirements defined in Section 
S4.C of the revised Permit.  Anchor contacted Mr. Greg Stegmen at Ecology to discuss 
completion of the Level Three Response Actions through the Agreed Order reporting and 
source control implementation process.  Mr. Stegmen was contacted because he previously 
conducted a stormwater inspection on the Site and was generally knowledgeable regarding the 
Site compliance monitoring results and the nature of the Agreed Order source control 
investigation.  Mr. Stegmen indicated that other industrial stormwater permittees have 
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incorporated their Level Three Response Actions into ongoing investigations with Ecology and 
therefore this combined approach may be considered acceptable by Ecology.   
 
The timeline for completion of the remainder of the Agreed Order source control activities is 
defined in Exhibit C of Attachment A.  Implementation of source control measures, if any, 
necessary to prevent recontamination of LDW sediments via ongoing sources will be 
implemented under a separate Order or Decree following completion of the Agreed Order 
activities.  In accordance with Section S4.C of the revised Permit, any necessary source control 
implementation will include the preparation of a report detailing an investigation of all 
available options of source controls, operational controls, and stormwater treatment best 
management practices to reduce stormwater chemical levels below the applicable Action 
Levels.  
 
Jorgensen requests that Ecology provide written approval documenting that incorporation of 
the Level Three Response Action into the Agreed Order and source control implementation 
process fulfills the Section S4.C revised Permit requirements.  If approved, Jorgensen will 
provide you (or your designee) with a copy of existing and future Agreed Order submittals 
with a cover letter explaining the findings relevant to the Level Three Response Actions.   
 
If you have any questions please do not hesitate to contact Ryan Barth at (206) 287‐9130 or 
rbarth@anchorenv.com.   
 

Sincerely, 
 
 
 
Ryan Barth 
Anchor Environmental, L.L.C. 
 

Cc:  Ron Altier, Jorgensen Forge Corporation 
  David Templeton, Anchor Environmental 

Joshua Lipsky, Cascadia Law Group 
  Greg Stegmen, Ecology 
 
Attachment A – Agreed Order No. DE 4127  
 



 





 

















































 





















 



































































 

 

 
 
 
APPENDIX B  
BORING LOGS
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SILT

CLAY

Organic SILT

Inorganic SILT

Inorganic CLAY

Organic CLAY

Peat

Asphalt concrete

Concrete

Bedrock

Wood Debris

Debris (Miscellaneous)

Portland cement

GW

GP

GP-GM

GM

GC

SW

SP

SP-SM

SM

SC

SM-ML

ML

CL

OL

MH

CH

OH

PT

AC

CO

RK

WD

DB

PC
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Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Bentonite

Asphalt, paving debris

Well-graded SAND (100% sand), fine to coarse sand, brown, moist to
5 feet then wet, no odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand, dark
brown, wet, marine odor.

NA

SB-13-
020609-1

SB-13-
020609-2

SB-13-
020609-3

SB-13-
020609-4

GR-SB-13-
020609

@12-16 feet
bgs

Jorgensen Forge
Seattle, WA

SB-13

02/06/09 0743

02/06/09 0805

Geoprobe

Cascade Drilling

Kasey Goebel

NA

NA

NA
NA

NA

NA

NA

Jorgensen Forge Corp.

394-002

D. Clement

5' Macrocore

Direct Push

5

16

NANA

Bentonite

NA

100

100

100

45.1

48.2

50.3

55.9

AC

SW

SP

NA

NA
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Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):
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Client:
Project:
Location:

Total Well Depth (ft bgs):

P
ID

 (
p

p
m

*)

S
am

p
le

 In
te

rv
al

Sample ID

Surveyed Location: X: Y:

Bentonite

Asphalt, paving debris

Well-graded SAND (100% sand), fine to coarse sand, brown, moist to
5 feet then wet, no odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand, dark
brown, wet, saturated at 12 feet with red-colored water, marine odor.

NA

SB-14-
020609-1

SB-14-
020609-2

SB-14-
020609-3

SB-14-
020609-4

GR-SB-14-
020609

@12-16 feet
bgs

Jorgensen Forge
Seattle, WA

SB-14

02/06/09 0810

02/06/09 0830

Geoprobe

Cascade Drilling

Kasey Goebel

NA

NA

NA
NA

NA

NA

NA

Jorgensen Forge Corp.

394-002

D. Clement

5' Macrocore

Direct Push

5, 12

16

NANA

Bentonite

NA

100

100

100

30.6

59.0

35.6

7.1

AC

SW

SP

NA

NA
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Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
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G
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Bentonite

Asphalt, paving debris

Well-graded SAND (100% sand), fine to coarse sand, brown, moist,
no odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand, grey,
moist to 12 then wet, marine odor starting at 15.5 feet.

SILT (100% silt), grey, wet, marine odor at 15.5 feet, 2 inches thick.

NA

SB-15-
020609-1

SB-15-
020609-2

SB-15-
020609-3

SB-15-
020609-4

GR-SB-15-
020609

@23-27 feet
bgs

Jorgensen Forge
Seattle, WA

SB-15

02/06/09 0836

02/06/09 0900

Geoprobe

Cascade Drilling

Kasey Goebel

NA

NA

NA
NA

NA

NA

NA

Jorgensen Forge Corp.

394-002

D. Clement

5' Macrocore

Direct Push

12

16

NANA

Bentonite

NA

100

100

100

40.2

60.2

16.6

30.4

AC

SW

SP

NA

NA
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Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
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U
S

G
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Bentonite

Asphalt, paving debris

Well-graded SAND (100% sand), fine to coarse sand, brown, moist,
no odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand, black,
moist to 12 then wet, no odor, several lenses of SILT (100% silt),
black, wet, no odor.

NA

SB-16-
020609-1

SB-16-
020609-2

SB-16-
020609-3

SB-16-
020609-4

GR-SB-16-
020609

@12-16 feet
bgs

Jorgensen Forge
Seattle, WA

SB-16

02/06/09 0913

02/06/09 0950

Geoprobe

Cascade Drilling

Kasey Goebel

NA

NA

NA
NA

NA

NA

NA

Jorgensen Forge Corp.

394-002

D. Clement

5' Macrocore

Direct Push

12

16

NANA

Bentonite

NA

100

100

100

16.7

22.7

4.2

11.1

AC

SW

SP

NA

NA
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Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
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G
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Bentonite

Attempted 2/5/09, no recovery.  Concrete cored 2/6/09.

Well-graded SAND (100% sand), fine to coarse sand, brown, moist,
no odor.

Sandy SILT (60% silt, 40% sand), fine sand, grey, moist, no odor.

Well-graded SAND (100% sand), fine to coarse sand, brown, moist,
no odor, several lenses of SILT (100% silt), brown-red, moist, no odor.

NA

SB-17-
020609-1

SB-17-
020609-2

SB-17-
020609-3

Jorgensen Forge
Seattle, WA

SB-17

02/05/09 1320

02/06/09 1020

Geoprobe

Cascade Drilling

Kasey Goebel

NA

NA

NA
NA

NA

NA

NA

Jorgensen Forge Corp.

394-002

D. Clement

5' Macrocore

Direct Push

NE

6

NANA

Bentonite

NA

100

100

100

14.2

20.7

9.0

CO

SW

ML

SW

NA

NA



 



Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
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G
S
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ra

p
h

ic

Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Bentonite

Concrete cored

Well-graded SAND (100% sand), fine to coarse, brown, moist, no
odor.

Poorly-graded SAND (100% sand), fine to medium sand, dark brown,
moist to 3 feet then wet, musty odor.

NA

SB-18-
020509-1

SB-18-
020509-2

SB-18-
020509-3

Jorgensen Forge
Seattle, WA

SB-18

02/05/09 1340

02/05/09 1400

Geoprobe

Cascade Drilling

Kasey Goebel

NA

NA

NA
NA

NA

NA

NA

Jorgensen Forge Corp.

394-002

D. Clement

5' Macrocore

Direct Push

3

6

NANA

Bentonite

NA

100

8.6

15.1

39.1

CO

SW

SP

NA

NA



 



Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
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U
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G
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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p
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Sample ID

Surveyed Location: X: Y:

Bentonite

Concrete cored

Poorly-graded SAND (95% sand, 5% gravel), fine to coarse sand, fine
gravel, brown with red mottling, moist to 4.5 feet then wet, no odor.

Poorly-graded SAND (100% sand), fine to medium, black, wet, strong
acrid petroleum-like odor.

NA

SB-19-
020509-1

SB-19-
020509-2

SB-19-
020509-3

Jorgensen Forge
Seattle, WA

SB-19

02/05/09 1400

02/05/09 1425

Geoprobe

Cascade Drilling

Kasey Goebel

NA

NA

NA
NA

NA

NA

NA

Jorgensen Forge Corp.

394-002

D. Clement

5' Macrocore

Direct Push

4.5

6

NANA

Bentonite

NA

100

40.0

62.1

86.8

CO

SP

SP

NA

NA



 



Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
S

G
S

 G
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Sand pack

Screen

Sand pack

Sand pack

0-5 feet Vac trucked out

Well-graded SAND with gravel (85% sand, 15% gravel), fine to coarse
 sand, fine gravel, brown, very loose, moist, no odor.

Well-graded SAND with gravel (85% sand, 15% gravel), fine to coarse
 sand, fine gravel, brown, loose, moist, no odor.

Well-graded SAND with gravel (85% sand, 15% gravel), fine to coarse
 sand, fine gravel, brown, loose, moist, no odor.

SILT (100% silt), brown, medium stiff, wet at 16 feet, musty organic
odor.

Poorly-graded SAND (100% sand), fine to medium, grey, loose, wet,
musty organic odor.

Poorly-graded SAND (100% sand), fine to medium, black, loose, wet,
no odor.

Poorly-graded SAND (100% sand), fine to medium, black, loose, wet,
no odor.

NA

MWS-37-
020909-1

FD-020909

MWS-37-
020909-2

MWS-37-
020909-3

MWS-37-
020909-4

MWS-37-
020909-5

2/2/3

1/3/5

2/3/4

3/3/5

6/7/8

Jorgensen Forge
Seattle, WA

MW-37

02/09/09 1143

02/09/09 1205

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

18" Split spoon

Hollow stem auger

16

26.5

NA10-25

Sand

300

66

66

100

100

100

1.6

2.5

1.7

1.1

0.5

SW

SW

SW

ML

SP

SP

SP

25

Heavy-duty flush mount



 



Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
S

G
S

 G
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p
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Client:
Project:
Location:

Total Well Depth (ft bgs):

P
ID
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p
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Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Sand pack

Screen

Sand pack

Bentonite

0-4 feet Vac trucked out

Poorly-graded SAND (100% sand), fine to medium sand, brown, very
loose, moist, no odor.

SILT (100% silt), brown, soft, moist, no odor.

Poorly-graded SAND (100% sand), fine to medium sand, brown, very
loose, moist, no odor.

Sandy SILT (60% silt, 40% sand), fine sand, brown, soft, wet, no odor.

Poorly-graded SAND (100% sand), fine to medium sand, brown,
loose, wet, no odor, aluminum-like metal shards.

Well-graded SAND (100% sand), fine to coarse sand, black, medium
dense, wet, no odor, aluminum-like metal shards.

Well-graded SAND (100% sand), fine to coarse sand, black, loose,
wet, no odor, aluminum-like metal shards.

NA

MWS-38-
020909-1

MWS-38-
020909-2

MWS-38-
020909-3

MWS-38-
020909-4

MWS-38-
020909-5

2/2/3

1/2/3

2/3/4

7/8/10

5/5/8

Jorgensen Forge
Seattle, WA

MW-38

02/09/09 0943

02/09/09 1005

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

18" Split spoon

Hollow stem auger

9.5

25.5

NA5-20

Bentonite

300

100

100

100

100

100

1.0

2.2

2.6

3.1

3.6

SP

ML

SP

ML

SP

SW

SW

20

Heavy-duty flush mount
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Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
S

G
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Sand pack

Screen

Sand pack

Bentonite

0-5 feet Vac trucked out

Poorly-graded SAND (60% sand, 35% gravel, 5% silt), fine to coarse
sand, fine to coarse gravel, brown, dense, moist, no odor.

Silty GRAVEL with sand (55% gravel, 30% sand, 15% silt), fine to
coarse sand, fine to coarse gravel, brown, dense, wet below
approximately 10.25 feet, musty odor.

No recovery, metal or rocks in boring.

No recovery, metal or rocks in boring.  Metal fragments observed in
auger soil coming out of boring.

No recovery, metal or rocks in boring.

NA

MWS-39-
021109-1

MWS-39-
021109-2

12/22/33

17/22/32

Jorgensen Forge
Seattle, WA

MW-39

02/11/09 0815

02/11/09 1020

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

18" Split spoon

Hollow stem auger

10

26.5

NA5-20

Sand, bentonite

300

80

100

1.3

2.2

SP

GM

20

Stickup
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Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Screen

Casing

Bentonite

Sand Pack

Boring not logged or sampled.
See boring log for MW-41 for lithology.

NA

Jorgensen Forge
Seattle, Washington

MW-40

7/19/08 1200

7/19/08 1400

LA HSA

Cascade Drilling, Inc.

Curtis A.

2

0.010

NA
Concrete

Bentonite

Sand

NA

Jorgensen Forge Corp.

394-002

Jeff Keller

NA

Hollow Stem Auger

15.5

25

NA10-25

NA

NA

25

Flush Mount HD
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Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):
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Boring Abandonment:

Drive Hammer (lbs.):
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Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Screen

Bentonite

Casing

Sand Pack

Air knife

Poorly-graded SAND, medium to coarse, brown, medium dense,
moist, no odor

Poorly-graded SAND, medium to coarse, brown, very loose, moist, no
odor

Poorly-graded SAND, fine to coarse, black, medium dense, wet, no
odor

Poorly-graded SAND, fine to coarse, black, very dense, wet, no odor

Poorly-graded SAND, fine to coarse, black, very dense, wet, no odor

Poorly-graded SAND, fine to coarse, black, very dense, wet, no odor

No recovery

Heaving sands - no recovery.

NA

MWS 41-
071908-01

MWS 41-
071908-02

MWS 41-
071908-03

MWS 41-
071908-04

MWS 41-
071908-05

MWS 41-
071908-06

5/11/15

6/4/2

11/14/25

25/50

24/28/40

50

Jorgensen Forge
Seattle, Washington

MW-41

7/19/08 0930

7/19/08 1200

LA HSA

Cascade Drilling, Inc.

Curtis A.

2

0.010

NA
Concrete

Bentonite

Sand

NA

Jorgensen Forge Corp.

394-002

Jeff Keller

D&M SS 16

Hollow Stem Auger

15.5

41.5

NA30-40

NA

300

100

30

100

50

10

10

0.0

0.1

2.2

0.4

0.1

0.9

SP

SP

SP

SP

SP

SP

40

Flush mount HD
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Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Sand pack

Screen

Sand pack

Boring not logged or sampled.
See boring log for MW-44 for lithology.

NA

Jorgensen Forge
Seattle, WA

MW-42

02/10/09 1300

02/10/09 1515

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

NS

Hollow stem auger

NS

20

NA5-20

NA

300

20

Heavy-duty flush mount
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Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):
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Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Concrete

Casing

Bentonite

Casing

Bentonite

Screen

Sand Pack

Boring not logged or sampled.
See boring log for MW-44 for lithology.

NA

Jorgensen Forge
Seattle, WA

MW-43

02/10/09 1045

02/10/09 1300

CME 75

Cascade Drilling

David Gose

2"

0.010

NA
Concrete

Bentonite

2/12 Sand

NA

Jorgensen Forge Corp.

394-002

D. Clement

NA

Hollow Stem Auger

NS

40

NA30-40

NA

NA

40

Heavy-duty flush mount



 



Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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ID
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Sample ID

Surveyed Location: X: Y:

Concrete

Casing

Bentonite

Casing

Bentonite

Well-graded SAND (100% sand), fine to coarse sand, brown, moist,
no odor.

Concrete-like material at approximately 8 feet, 1 inch thick.

SILT (60% silt, 40% sand), fine sand, red-brown, moist no odor at 10
feet, 0.5 inch thick.

Well-graded SAND with gravel (85% sand, 15% gravel), fine to coarse
 sand, fine gravel, brown, moist, no odor.

Silty SAND (85% sand, 15% silt), fine to medium sand, brown,
estimated dense, moist then wet starting at 15 feet, no odor to 15 feet
then marine odor.

SILT (100% silt), black, wet, marine odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand, black,
wet, marine odor, wood fragments.

SILT (100% silt), black to brown, wet, marine odor.

Poorly-graded SAND (95% sand, 5% silt), black, wet, marine odor.

NA

MWS-44-
020509-1

MWS-44-
020509-2

MWS-44-
020509-3

MWS-44-
020509-4

MWS-44-
020509-5

MWS-44-
020509-6

MWS-44-
020509-7

Jorgensen Forge
Seattle, WA

MW-44

02/05/09 0840

02/05/09 1115

CME 75

Cascade Drilling

David Gose

2"

0.010

NA
Concrete

Bentonite

2/12 Sand

NA

Jorgensen Forge Corp.

394-002

D. Clement

4' Macrocore

Direct Push sampling / Hollow Stem Auger install

15

60

NA50-60

NA

NA

100

100

100

100

100

100

100

5.9

16.0

12.3

9.4

11.8

11.1

13.1

SW

SW

SM

ML

SP

ML

SP

60

Heavy-duty flush mount
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Ground Surface Elevation (ft):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):
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Surveyed Location: X: Y:

Casing

Bentonite

Casing

Sand pack

Screen

SILT (100% silt), black to brown, wet, marine odor, wood fragments.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand,
brown, wet, marine odor.

SILT (100% silt), black, wet, marine odor at 35 feet, 2 inches thick.

Poorly-graded SAND (100% sand), fine to medium sand, brown, wet,
marine odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand, black,
wet, marine odor.

NA

MWS-44-
020509-8

MWS-44-
020509-9

MWS-44-
020509-10

MWS-44-
020509-11

MWS-44-
020509-12

MWS-44-
020509-13

MWS-44-
020509-14

MWS-44-
020509-15

MW-44

2"

0.010

NA
Concrete

Bentonite

2/12 Sand

NA NA50-60

NA

100

100

100

100

100

100

100

100

18.9

20.9

20.3

24.5

38.7

35.2

39.7

6.0

ML

SP

SP

SP

Heavy-duty flush mount
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Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
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S
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Concrete

Casing

Bentonite

Casing

Bentonite

Vac trucked out

Poorly-graded SAND with gravel (60% sand, 40% gravel), fine to
coarse sand, fine gravel, brown, moist, no odor.

Poorly-graded SAND (100% sand), fine to medium sand, brown, moist
 to 9 feet then wet, no odor.

SILT (100% silt), black, wet, organic odor.

Poorly-graded SAND (100% sand), brown-black, wet, no odor.

NA

MWS-45-
020509-1

MWS-45-
020509-2

FD-020509

MWS-45-
020509-3

MWS-45-
020509-4

MWS-45-

Jorgensen Forge
Seattle, WA

MW-45

02/05/09 1130

02/05/09 1220

CME 75

Cascade Drilling

David Gose

2"

0.010

NA
Concrete

Bentonite

2/12 Sand

NA

Jorgensen Forge Corp.

394-002

D. Clement

4' Macrocore

Direct Push sampling / Hollow Stem Auger install

9

40

NA30-40

NA

NA

100

100

100

100

100

0.1

0.1

0.0

0.2

0.0

SP

SP

ML

SP

40

Heavy-duty flush mount
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Log of Boring:

Well Construction Information
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Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):
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Surveyed Location: X: Y:

Bentonite

Screen

Sand Pack

Poorly-graded SAND (100% sand), brown-black, wet, musty odor.
Approximately 60% of the sample is woody debris mixed in with the
soil.

Poorly-graded SAND (100% sand), black, wet, no odor.

NA

MWS-45-
020509-5

MWS-45-
020509-6

MWS-45-
020509-7

MWS-45-
020509-8

MWS-45-
020509-9

MW-45

2"

0.010

NA
Concrete

Bentonite

2/12 Sand

NA NA30-40

NA

100

100

100

100

100

0.0

0.0

0.1

0.1

0.0

SP

SP

Heavy-duty flush mount
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Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Sand pack

Screen

Sand pack

Bentonite

0-5 feet Vac trucked out

Well-graded SAND (100% sand), fine to coarse sand, brown, loose,
moist, no odor.

Well-graded SAND (100% sand), fine to coarse sand, brown, loose,
moist, no odor.

SILT (100% silt), grey with red mottling, medium stiff, wet, solvent-like
odor from 10.5 to 11 feet.

Poorly-graded SAND (100% sand), fine to medium sand, black, loose,
wet, no odor.

Poorly-graded SAND (100% sand), fine to medium sand, black,
medium dense, wet, no odor.

Poorly-graded SAND (100% sand), fine to medium sand, black,
medium dense, wet, musty organic odor.

NA

MWS-46-
021109-1

MWS-46-
021109-2

MWS-46-
021109-3

MWS-46-
021109-4

MWS-46-
021109-5

FD-021109

3/5/6

1/3/5

5/3/9

8/12/13

13/18/15

Jorgensen Forge
Seattle, WA

MW-46

02/11/09 1245

02/11/09 1315

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

18" Split spoon

Hollow stem auger

10.5

26.5

NA5-20

Sand, bentonite

300

100

100

100

100

100

0.5

0.6

0.7

0.5

0.8

SW

SW

ML

SP

SP

SP

20

Heavy-duty flush mount
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Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
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Annular Seal:Screened Interval (ft bgs):
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Boring Abandonment:

Drive Hammer (lbs.):

U
S
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Sand pack

Screen

Sand pack

Boring not logged or sampled.

NA

Jorgensen Forge
Seattle, WA

MW-47

02/11/09 1400

02/11/09 1530

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

NS

Hollow stem auger

NS

20

NA5-20

NA

300

20

Heavy-duty flush mount
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Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
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Client:
Project:
Location:

Total Well Depth (ft bgs):
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Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Sand pack

Screen

Sand pack

Bentonite

Bentonite

Vac trucked out

Poorly-graded SAND (100% sand), fine to medium sand, brown,
loose, moist, no odor.

Well-graded SAND (100% sand), fine to coarse sand, black, loose,
wet, no odor.

Well-graded SAND (100% sand), fine to coarse sand, black, loose,
wet, no odor.

SILT (100% silt), black, medium stiff, wet, organic odor.

SILT (100% silt), black, medium stiff, saturated at 15, no odor.

Well-graded SAND (100% sand), fine to coarse sand, black, loose,
wet, no odor.

Well-graded SAND (100% sand), fine to coarse sand, black, medium
dense, wet, no odor.

Well-graded SAND (100% sand), fine to coarse sand, black, loose,
wet, organic odor, wood fragments.

NA

MWS-48-
021209-1

MWS-48-
021209-2

MWS-48-
021209-3

MWS-48-
021209-4

MWS-48-
021209-5

GR-MW48-
021209

@23-27 feet
bgs

FD-021209

2/3/5

2/3/5

2/5/6

7/8/8

6/7/8

Jorgensen Forge
Seattle, WA

MW-48

02/12/09 1255

02/12/09 1320

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

18" Split spoon

Hollow stem auger

6, 15

27

NA5-17

NA

300

100

100

100

100

100

0.6

0.4

0.6

0.4

0.4

SP

SW

SW

ML

ML

SW

SW

SW

17

Heavy-duty flush mount



 



Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
S

G
S
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Client:
Project:
Location:

Total Well Depth (ft bgs):

P
ID
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p
m

*)

S
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p
le
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Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Sand pack

Screen

Sand pack

Bentonite

Bentonite

Vac trucked out

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand,
brown, dense, moist, no odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand,
brown, medium dense, moist, no odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand,
brown, dense, moist to 12 feet then wet, no odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand,
brown, medium dense, wet, no odor.

Poorly-graded SAND (95% sand, 5% silt), fine to medium sand,
brown, medium dense, wet, no odor.

NA

MWS-49-
021309-1

MWS-49-
021309-2

MWS-49-
021309-3

MWS-49-
021309-4

MWS-49-
021309-5

GR-MW49-
021309

@23-27 feet
bgs

RB-021309

8/15/16

9/20/22

12/18/22

10/12/18

8/10/10

Jorgensen Forge
Seattle, WA

MW-49

02/13/09 0818

02/13/09 0850

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

18" Split spoon

Hollow stem auger

12

27

NA5-17

NA

300

100

33

100

100

100

1.4

2.4

1.2

1.1

1.2

SP

SP

SP

SP

SP

17

Heavy-duty flush mount



 



Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
S

G
S

 G
ra

p
h

ic

Client:
Project:
Location:

Total Well Depth (ft bgs):

P
ID

 (
p

p
m

*)

S
am

p
le
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te

rv
al

Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Casing

Bentonite

Screen

Sand pack

Vac trucked out

Well-graded SAND (95% sand, 5% gravel), fine to coarse sand, fine
gravel, brown, loose, moist, no odor.

Well-graded SAND (95% sand, 5% gravel), fine to coarse sand, fine
gravel, brown, very loose, moist, no odor.

Sandy SILT (60% silt, 40% sand), brown, soft, wet, musty organic
odor.

Poorly-graded SAND (95% sand, 5% silt), black, loose, wet, no odor.

Poorly-graded SAND (95% sand, 5% silt), brown, loose, wet, no odor.

Poorly-graded SAND (95% sand, 5% silt), brown, loose, wet, no odor.

NA

MWS-50-
021209-1

MWS-50-
021209-2

MWS-50-
021209-3

MWS-50-
021209-4

MWS-50-
021209-5

5/6/8

2/2/2

2/4/6

3/6/9

3/3/4

Jorgensen Forge
Seattle, WA

MW-50

02/12/09 0935

02/12/09 1000

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

18" Split spoon

Hollow stem auger

11

27

NA23-27

NA

300

100

100

100

100

100

0.1

0.7

0.3

0.2

0.2

SW

SW

ML

SP

SP

SP

27

Heavy-duty flush mount



 



Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
S

G
S

 G
ra

p
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Client:
Project:
Location:

Total Well Depth (ft bgs):

P
ID

 (
p

p
m

*)

S
am

p
le

 In
te

rv
al

Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Casing

Bentonite

Screen

Sand pack

Vac trucked out

Well-graded SAND (100% sand), fine to coarse sand, brown, loose,
moist then wet at 5.5, no odor.

Well-graded SAND (100% sand), fine to coarse sand, black, very
loose, moist then wet at 5.5, no odor.

SILT (100% silt), black, soft, saturated at 10.5, musty organic odor.

Poorly-graded SAND (100% sand), fine to medium sand, black, very
loose, wet, musty organic odor.

Poorly-graded SAND (100% sand), fine to medium sand, black, loose,
wet, no odor.

Poorly-graded SAND (100% sand), fine to medium sand, black, loose,
wet, no odor.

NA

MWS-51-
021209-1

MWS-51-
021209-2

MWS-51-
021209-3

MWS-51-
021209-4

MWS-51-
021209-5

3/3/7

1/1/2

1/2/3

2/5/6

3/3/4

Jorgensen Forge
Seattle, WA

MW-51

02/12/09 1118

02/12/09 1140

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

18" Split spoon

Hollow stem auger

5.5, 10.5

27

NA23-27

NA

300

100

100

100

100

100

1.2

1.1

0.9

0.2

0.5

SW

SW

ML

SP

SP

SP

27

Heavy-duty flush mount



 



Filter Pack:
Ground Surface Elevation (ft):

Date/Time Started:

Date/Time Completed:

Equipment:

Drilling Company:

Drilling Foreman:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Top of Casing Elevation (ft):
Surface Seal:

Annular Seal:Screened Interval (ft bgs):

Farallon PN:
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Boring Abandonment:

Drive Hammer (lbs.):

U
S

C
S

U
S

G
S

 G
ra

p
h

ic

Client:
Project:
Location:

Total Well Depth (ft bgs):

P
ID

 (
p

p
m

*)

S
am

p
le
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al

Sample ID

Surveyed Location: X: Y:

Concrete

Bentonite

Casing

Bentonite

Screen

Sand pack

Vac trucked out

Well-graded SAND with gravel (60% sand, 40% gravel), fine to coarse
 sand, fine to coarse gravel, brown, medium dense, moist then wet at
5.5, no odor.

Well-graded SAND (100% sand), fine to medium, brown, very loose,
wet, no odor.

Well-graded SAND (100% sand), fine to medium, brown, very loose,
wet, no odor.

Sandy SILT (60% silt, 40% sand), fine sand, brown, soft, saturated at
15.5, no odor.

Well-graded SAND (100% sand), fine to coarse sand, brown, very
loose, wet, no odor.

Poorly-graded SAND (100% sand), fine to medium sand, black, very
loose, wet, no odor.

Poorly-graded SAND (100% sand), fine to medium sand, black, loose,
wet, no odor.

NA

MWS-52-
021209-1

MWS-52-
021209-2

MWS-52-
021209-3

MWS-52-
021209-4

MWS-52-
021209-5

6/10/18

1/2/3

2/2/2

2/2/2

2/3/4

Jorgensen Forge
Seattle, WA

MW-52

02/12/09 0750

02/12/09 0825

CME 75

Cascade Drilling

David Gose

2

0.010

NA
Concrete

Bentonite

2/12 Sand pack

NA

Jorgensen Forge Corp.

394-002

D. Clement

18" Split spoon

Hollow stem auger

5.5,15.5

27

NA23-27

NA

300

66

100

100

100

100

1.1

1.0

1.4

1.5

2.1

SW

SW

SW

ML

SW

SP

SP

27

Heavy-duty flush mount



 



 

 

 
 
 
APPENDIX C  
LABORATORY ANALYTICAL REPORTS 
(ON CD) 
 
Soil and Groundwater Analytical Report 
Stormwater Swarf Lab Data Packages (May 6 and August 13, 2009) 



 



 



 



 

 

 
 
 
APPENDIX D  
PHOTOGRAPHS OF SAMPLING 
ATTEMPTS, SAMPLING LOCATIONS, AND 
STORAGE AREAS 



 



 
 
 
 

Appendix D  March 2011 
Final Source Control Evaluation Addendum Report  D-1 010128-02 

CATCH BASIN SAMPLING ATTEMPT PHOTOS  
 

 
Photo 1  

East of Carpentry Shop 

 

 
Photo 2  

East of Heat Treat Area  

 

 
Photo 3 

 Northwest Corner of Hollowbore Area 

 

 
Photo 4  

North of Shipping Area 

 
  



 
 
  Catch Basin Sampling Attempt Photos 

Appendix D  March 2011 
Final Source Control Evaluation Addendum Report  D-2 010128-02 

 

 
Photo 5  

Southeast Corner of Main Office 

 

 

 
Photo 6  

Southwest Corner of Main Office 

 

 
Photo 7  

West of Machine Shop Area 

 

 
Photo 8  

West of Hollowbore Area 



 
 
  Catch Basin Sampling Attempt Photos 

Appendix D  March 2011 
Final Source Control Evaluation Addendum Report  D-3 010128-02 

 
 

 
Photo 9  

West of Engineering Trailer 

 

 
Photo 10  

Northwest of Maintenance Office 

 

 
Photo 11  

Northeast of Shipping Area 

 

 
Photo 12  

South of Shipping Area 



 
 
  Catch Basin Sampling Attempt Photos 

Appendix D  March 2011 
Final Source Control Evaluation Addendum Report  D-4 010128-02 

 

 
                                  Photo 13  
                   South of Melt Shop Area  

 
 
 
 



 
 
 
 

Appendix D  March 2011 
Final Source Control Evaluation Addendum Report  D-5  010128-02 

STORMWATER SAMPLING PHOTOS 
 

 
Photo 1 

Forge Shop East Roof Surface 

 

 
Photo 2 

Forge Shop West Roof Surface 
 

 
Photo 3 

Machine Shop and Heat Treat Area Roof West 

 

 
Photo 4 

Outfall 001 Along Concrete Panel Wall 

 



 
 
  Stormwater Sampling Photos 

Appendix D  March 2011 
Final Source Control Evaluation Addendum Report  D-6 010128-02 

 

 
Photo 5 

Outfall 001 Upgradient Vault Exterior 

 

 
Photo 6 

Outfall 001 Upgradient Vault Interior 

 

 
Photo 7 

Outfall 002 Upgradient Vault Interior 

 

 
Photo 8 

Outfall 002 Discharge Location 

 
 



 
 
  Stormwater Sampling Photos 

Appendix D  March 2011 
Final Source Control Evaluation Addendum Report  D-7 010128-02 

 
                                        Photo 9 
                   Outfall 003 Discharge Location 

 
 



 



 
 
 
 

Appendix D  March 2011 
Final Source Control Evaluation Addendum Report  D-8 010128-02 

SUBSURFACE VAULT AND PIT WATER SAMPLING LOCATION PHOTOS 
 

 
Photo 1 

AOD Pit (Dry) 

 

 
Photo 2 

Railroad Scale Vault 

 

 
Photo 3 

Vacuum De-gassing Pit Pump Discharge Reservoir 

 

 

 



 



 
 
 
 

Appendix D  March 2011 
Final Source Control Evaluation Addendum Report  D-9 010128-02 

RELOCATED SWARF STOCKPILE AREA PHOTOS 
 

 
Photo 1 

Mon-magnetic Grinding Stockpile,  
May 6, 2009 

 
 

 
 

 

 
 



 



 

 

 
 
 
APPENDIX E  
DRY WEATHER INSPECTION REPORT



 



nsoccorsy
Text Box
Last measurable rainfall on 7-13-09 with 0.04"





 
 
 
 

 

 
 
 
APPENDIX F  
STORMWATER FIELD SAMPLING EVENT 
RAIN DATA 
 
May 6 and August 13, 2009 Sampling Events 



 



Elevation: 16 ft. above sea level 
Latitude: 47.530  
Longitude: -122.301  
Data Version: VER2 
 

Dynamically generated Tue Sep 22 17:05:09 EDT 2009 via http://cdo.ncdc.noaa.gov/qclcd/QCLCD 

U.S. Department of Commerce 
National Oceanic & Atmospheric Administration QUALITY CONTROLLED LOCAL 

CLIMATOLOGICAL DATA 
(final) 

HOURLY OBSERVATIONS TABLE 
BOEING FLD/KING CO INTL AP (24234) 

SEATTLE , WA 
(05/2009)  

National Climatic Data Center
Federal Building

151 Patton Avenue
Asheville, North Carolina 28801

Date Time 
(LST)

Station 
Type

Sky 
Conditions

Visibility 
(SM)

Weather 
Type

Dry 
Bulb 

Temp

Wet 
Bulb 
Temp

Dew 
Point 
Temp

Rel
Humd

%

Wind
Speed
(MPH)

Wind
Dir

Wind
Gusts
(MPH)

Station 
Pressure 
(in. hg) 

Press 
Tend 

Net 
3-hr 
Chg 
(mb)

Sea 
Level 

Pressure
(in. hg)

Report
Type

Precip.
Total
(in)

Alti- 
meter
(in. hg)

(F) (C) (F) (C) (F) (C)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 

0053 
0143 
0151 
0153 
0239 
0253 
0353 
0453 
0553 
0651 
0653 
0751 
0753 
0853 
0953 
1053 
1153 
1253 
1353 
1418 
1453 
1503 
1553 
1620 
1651 
1653 
1706 
1727 
1753 
1831 
1853 
1953 
2053 
2153 
2253 
2353 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

BKN038 OVC050 
BKN038 OVC050 
BKN038 OVC050 
BKN038 OVC050 
OVC028 
OVC028 
OVC028 
SCT036 BKN047 OVC060 
OVC037 
OVC029 
OVC029 
SCT029 BKN047 
SCT029 BKN047 
FEW032 OVC045 
OVC046 
OVC035 
BKN041 OVC049 
BKN024 BKN031 OVC047 
FEW020 BKN026 OVC049 
BKN030 BKN039 OVC050 
FEW011 BKN035 OVC055 
FEW009 BKN033 OVC060 
SCT018 BKN044 OVC060 
FEW015 BKN024 OVC034 
SCT022 BKN030 OVC050 
FEW022 BKN030 OVC050 
FEW020 BKN028 OVC049 
FEW022 SCT030 BKN065 
SCT021 BKN035 
FEW024 BKN035 BKN047 
FEW024 BKN035 BKN047 
SCT049 BKN070 
FEW029 BKN039 OVC080 
FEW029 BKN050 OVC100 
FEW024 
FEW023 

10.00 
2.50 
3.00 
3.00 
6.00 
9.00 
4.00 
6.00 
5.00 
4.00 
5.00 
8.00 
8.00 
5.00 
8.00 
5.00 
6.00 
7.00 
5.00 
5.00 
8.00 
5.00 
4.00 
4.00 
10.00 
10.00 
7.00 
10.00 
10.00 
5.00 
10.00 
10.00 
9.00 
10.00 
10.00 
10.00 

 
-RA BR 
-RA BR 
-RA BR 
-RA BR 
-RA 
-RA BR 
-RA BR 
-RA BR 
-RA BR 
-RA BR 
-RA 
-RA 
-RA BR 
-RA 
-RA BR 
-RA BR 
-RA 
-RA BR 
-RA BR 
-RA 
-RA BR 
-RA BR 
-RA BR 
-RA 
 
-RA 
 
 
-RA BR 
-RA 
 
-RA 
-RA 
 
 

48
48
46
47
46
48
47
47
48
48
49
48
49
50
50
51
51
52
51
52
51
52
53
54
54
54
54
54
54
52
51
50
50
49
48
48

8.9
9.0
8.0
8.3
8.0
8.9
8.3
8.3
8.9
9.0
9.4
9.0
9.4
10.0
10.0
10.6
10.6
11.1
10.6
11.0
10.6
11.0
11.7
12.0
12.0
12.2
12.0
12.0
12.2
11.0
10.6
10.0
10.0
9.4
8.9
8.9

47
47
46
47
46
47
47
47
47
47
48
47
48
49
48
49
49
50
50
50
50
51
51
53
52
52
53
51
51
50
49
48
48
47
46
46

8.0
8.3
7.7
8.0
7.7
8.3
8.0
8.0
8.3
8.3
8.6
8.3
8.6
9.4
9.1
9.7
9.7
10.2
9.9
9.9
10.2
10.5
10.7
11.6
11.0
11.0
11.6
10.5
10.5
9.9
9.7
8.8
8.6
8.0
7.5
7.5

45
46
46
46
46
46
46
46
46
46
46
46
46
48
47
48
48
49
49
48
50
50
50
52
50
50
52
48
48
48
48
46
45
44
43
43

7.2
8.0
8.0
7.8
8.0
7.8
7.8
7.8
7.8
8.0
7.8
8.0
7.8
8.9
8.3
8.9
8.9
9.4
9.4
9.0
10.0
10.0
10.0
11.0
10.0
10.0
11.0
9.0
8.9
9.0
8.9
7.8
7.2
6.7
6.1
6.1

89 
93 
100 
96 
100 
93 
96 
96 
93 
93 
89 
93 
89 
93 
90 
90 
90 
90 
93 
86 
96 
93 
90 
93 
86 
86 
93 
80 
80 
86 
90 
86 
83 
83 
83 
83 

0 
3 
0 
0 
3 
0 
0 
5 
3 
0 
0 
7 
8 
6 
6 
7 
9 
9 
7 
7 
10 
9 
10 
10 
13 
10 
10 
15 
14 
10 
10 
10 
13 
15 
8 
10 

000
100
000
000
080
000
000
150
120
000
000
130
130
120
110
110
110
140
140
150
140
140
150
160
170
180
190
200
200
190
200
200
190
190
190
190

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
18 
18 
20 
23 
22 
25 
20 
16 
22 
23 
22 
24 

29.91 
29.90 
29.90 
29.90 
29.88 
29.88 
29.87 
29.84 
29.84 
29.83 
29.83 
29.81 
29.81 
29.81 
29.80 
29.80 
29.78 
29.79 
29.80 
29.81 
29.82 
29.82 
29.83 
29.84 
29.85 
29.85 
29.85 
29.86 
29.87 
29.88 
29.89 
29.92 
29.96 
29.98 
29.98 
30.00 

8 
 
 
 
 
 
7 
 
 
 
6 
 
 
 
6 
 
 
5 
 
 
 
 
3 
 
 
 
 
 
 
 
3 
 
 
1 
 
 

018 
 
 
 
 
 
016 
 
 
 
013 
 
 
 
010 
 
 
004 
 
 
 
 
015 
 
 
 
 
 
 
 
020 
 
 
030 
 
 

29.94 
M 
M 
29.93 
M 
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   Show 7 Days         Printable Version         Show Raw Observations         For Information Regarding the Accuracy of This Data:  MesoWest Disclaimer 

Weather Conditions for: 
Seattle, Seattle Boeing Field, WA (KBFI) 
Elev: 16 ft; Latitude: 47.54583; Longitude: -122.31361 
 
Current time: Fri, 14 Aug 9:51 am (PDT)
Most Recent Observation: Fri, 14 Aug 8:53 am (PDT)

Time Temp. Dew Relative Wind Wind Visibility WX Clouds Sea Level Altimeter Station Precip Precip Precip Precip 6 Hr 6 Hr 24 Hr 24 Hr Quality
Point Humidity Direction Speed Pressure Setting Pressure 1 hour 3 hour 6 hour 24 hour Max Min Max Min Control

(PDT) (f) (f) (%) (mph) (miles) (mb) (inches) (inches) (inches) (inches) (inches) (inches) Temp Temp Temp Temp
14 Aug 8:53 am 58 54 87 S 3 10.00 SCT013 BKN029 OVC044 1020.7 30.14 30.131 OK
14 Aug 8:51 am 57 54 88 VRBL 5 10.00 FEW013 BKN029 OVC044 30.14 30.131 OK
14 Aug 8:34 am 57 54 88 VRBL 5 10.00 FEW010 BKN030 OVC044 30.14 30.131 OK
14 Aug 7:53 am 57 54 89 SSW 5 9.00 SCT008 OVC018 1020.4 30.13 30.121 OK
14 Aug 7:47 am 57 54 88 SSW 3 9.00 SCT008 OVC018 30.13 30.121 OK
14 Aug 6:53 am 57 54 89 CALM 8.00 BKN008 BKN015 1019.9 30.12 30.111 OK
14 Aug 5:53 am 57 54 89 VRBL 3 10.00 BKN008 BKN015 OVC028 1019.4 30.10 30.091 OK
14 Aug 4:53 am 57 54 89 VRBL 5 9.00 FEW008 OVC015 1019.1 30.10 30.091 T 0.29 59 57 OK
14 Aug 3:53 am 58 55 90 E 3 7.00 -RA BKN013 BKN018 OVC049 1019.3 30.10 30.091 T OK
14 Aug 2:53 am 58 54 87 SE 6 10.00 FEW011 BKN018 OVC025 1019.1 30.10 30.091 T OK
14 Aug 2:05 am 57 54 88 SE 5 10.00 BKN012 BKN018 OVC055 30.10 30.091 OK
14 Aug 1:53 am 57 54 89 SSE 5 10.00 FEW014 BKN055 OVC070 1019.1 30.10 30.091 0.02 OK
14 Aug 1:30 am 57 54 88 ESE 5 10.00 OVC016 30.10 30.091 OK
14 Aug 1:23 am 57 54 88 SE 5 10.00 OVC014 30.09 30.081 OK
14 Aug 12:58 am 57 55 94 ESE 6 10.00 SCT008 OVC016 30.10 30.091 OK
14 Aug 12:53 am 57 54 89 SE 5 10.00 BKN010 OVC016 1019.1 30.10 30.091 0.01 OK
14 Aug 12:15 am 59 55 88 CALM 10.00 BKN012 OVC018 30.10 30.091 0.01 OK
13 Aug 11:53 pm 58 54 87 CALM 10.00 BKN015 OVC100 1019.1 30.10 30.091 0.01 OK
13 Aug 11:46 pm 57 54 88 CALM 10.00 BKN015 OVC100 30.10 30.091 0.01 OK
13 Aug 10:53 pm 58 54 87 CALM 10.00 OVC080 1019.2 30.10 30.091 0.02 0.27 64 58 OK
13 Aug 9:53 pm 58 54 87 CALM 10.00 SCT085 1019.2 30.10 30.091 0.03 OK
13 Aug 8:53 pm 58 55 90 CALM 9.00 BKN075 BKN090 1019.0 30.10 30.091 0.04 OK
13 Aug 7:53 pm 59 56 90 W 3 8.00 SCT100 1018.8 30.09 30.081 0.05 0.18 OK
13 Aug 6:53 pm 60 57 90 NE 3 4.00 -RA BR FEW030 1018.0 30.06 30.051 0.08 OK
13 Aug 6:25 pm 59 55 88 NE 5 4.00 -RA BR BKN033 OVC070 30.07 30.061 0.05 OK
13 Aug 6:05 pm 57 55 94 NE 5 4.00 -RA BR OVC021 30.07 30.061 0.02 OK
13 Aug 5:53 pm 59 56 90 N 3 4.00 -TSRA BR OVC023 1018.6 30.08 30.071 0.05 OK
13 Aug 5:39 pm 59 55 88 NNW 7 4.00 -TSRA BR BKN023 BKN046 OVC055 30.09 30.081 0.03 OK
13 Aug 5:34 pm 59 55 88 NNW 8 4.00 +RA BR SCT025 BKN046 OVC055 30.08 30.071 0.02 OK
13 Aug 5:27 pm 59 55 88 N 7 1.75 RA BR FEW027 SCT034 OVC060 30.08 30.071 0.02 OK
13 Aug 4:53 pm 64 53 68 NNW 5 7.00 -RA BKN060 OVC080 1018.5 30.08 30.071 T 66 61 OK
13 Aug 3:53 pm 65 52 63 SE 5 10.00 SCT028 SCT046 BKN060 1018.6 30.08 30.071 OK
13 Aug 2:53 pm 63 53 70 SSE 6 10.00 FEW023 OVC030 1019.0 30.09 30.081 OK
13 Aug 2:39 pm 63 54 72 VRBL 5 10.00 FEW023 OVC030 30.10 30.091 OK
13 Aug 1:53 pm 62 52 70 VRBL 5 10.00 OVC025 1019.3 30.10 30.091 OK
13 Aug 12:53 pm 62 52 70 SSE 8 10.00 SCT019 BKN027 OVC060 1019.3 30.10 30.091 OK
13 Aug 12:00 pm 63 52 68 VRBL 5 10.00 BKN031 BKN040 OVC050 30.10 30.091 OK
13 Aug 11:53 am 62 51 67 CALM 10.00 BKN027 OVC049 1019.4 30.11 30.101 OK
13 Aug 11:00 am 61 52 72 W 7 10.00 BKN027 OVC049 30.10 30.091 OK
13 Aug 10:53 am 62 50 65 VRBL 7 10.00 SCT019 OVC045 1019.2 30.10 30.091 62 58 OK
13 Aug 9:53 am 60 51 72 S 3 10.00 SCT019 OVC049 1018.8 30.09 30.081 OK
13 Aug 8:53 am 59 51 75 VRBL 6 10.00 SCT019 OVC049 1018.9 30.09 30.081 OK
13 Aug 8:44 am 59 52 77 SE 7 10.00 SCT019 OVC049 30.09 30.081 OK
13 Aug 7:53 am 58 51 78 SSE 7 10.00 BKN017 OVC046 1018.8 30.09 30.081 OK
13 Aug 6:53 am 58 52 81 S 6 10.00 BKN015 OVC040 1018.6 30.08 30.071 OK
13 Aug 5:53 am 59 53 81 SSE 6 10.00 SCT018 OVC048 1018.1 30.07 30.061 OK
13 Aug 4:53 am 61 48 62 ENE 3 10.00 OVC048 1018.0 30.06 30.051 0.02 65 60 OK
13 Aug 3:53 am 61 49 65 E 6 10.00 OVC044 1018.0 30.07 30.061 OK
13 Aug 2:53 am 61 49 65 ENE 6 10.00 OVC046 1018.0 30.06 30.051 OK
13 Aug 1:53 am 62 50 65 ENE 3 10.00 OVC044 1018.1 30.07 30.061 OK
13 Aug 12:53 am 62 49 62 CALM 10.00 OVC042 1018.2 30.07 30.061 76 60 OK
12 Aug 11:53 pm 64 50 60 E 6 10.00 BKN040 1018.0 30.06 30.051 OK
12 Aug 10:53 pm 65 52 63 VRBL 3 10.00 OVC036 1017.9 30.06 30.051 75 65 OK
12 Aug 9:53 pm 66 52 61 CALM 10.00 OVC034 1017.7 30.05 30.041 OK
12 Aug 8:53 pm 67 53 61 VRBL 3 10.00 BKN070 1017.5 30.05 30.041 OK
12 Aug 7:53 pm 67 52 59 VRBL 6 10.00 BKN040 BKN090 1017.1 30.04 30.032 OK
12 Aug 6:53 pm 70 55 59 NW 8 10.00 BKN049 OVC075 1016.9 30.03 30.022 OK
12 Aug 5:53 pm 74 54 50 NW 7 10.00 CLR 1016.8 30.03 30.022 OK
12 Aug 4:53 pm 74 53 48 CALM 10.00 FEW048 SCT080 1017.0 30.03 30.022 T 76 65 OK
12 Aug 3:53 pm 75 53 46 VRBL 3 10.00 SCT075 1017.4 30.04 30.032 OK
12 Aug 2:53 pm 74 50 43 VRBL 6 10.00 SCT020 BKN080 1017.7 30.05 30.041 OK
12 Aug 1:53 pm 72 53 51 VRBL 3 10.00 BKN020 BKN080 1017.7 30.06 30.051 T OK
12 Aug 12:53 pm 70 52 53 CALM 10.00 BKN080 1017.9 30.06 30.051 OK
12 Aug 11:53 am 68 55 63 WSW 5 10.00 BKN080 1018.1 30.07 30.061 T OK
12 Aug 10:53 am 65 56 73 CALM 10.00 FEW015 BKN055 OVC070 1017.9 30.06 30.051 T 65 60 OK
12 Aug 9:53 am 62 54 75 CALM 10.00 -RA BKN065 OVC080 1017.8 30.06 30.051 T OK
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