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INTRODUCTION 
This final revised remedial investigation/feasibility study (RI/FS) report summarizes the 
investigation and evaluation efforts conducted by International Paper Company (International 
Paper) for the Maintenance Facility Area (MFA) at the former International Paper facility 
located in Longview, Washington, now owned by the Port of Longview.  These efforts were 
conducted in accordance with the corrective action requirements of the Washington State 
Dangerous Waste (DW) Regulations (Chapter 173-303 Washington Administrative Code 
[WAC]) and the specific cleanup action requirements of the Model Toxics Control Act (MTCA) 
Cleanup Regulation (Chapter 173-340 WAC).  Historic site activities summarized in this 
document have been conducted under both Agreed Order DEHS-S437 (1997) and Consent 
Decree 97-2-01088-9 (1997) between International Paper and the Washington State Department 
of Ecology (Ecology).  The primary objective of this report is to present results of investigations 
conducted in the MFA and the subsequent evaluations performed to identify cleanup action 
alternatives for that area. 

Between 1937 and 1982, wood treatment operations were conducted in the Treated Wood 
Products (TWP) Area, adjacent to the MFA.  Between 1947 and 1953, these operations included 
discharges of liquid wastes via a lineament that was formerly located in the area now called the 
MFA to the northwest of the TWP Area.  Operational changes were made in 1953 that included 
the discontinuation of the discharge of liquid wastes outside of the TWP Area, with those wastes 
rather being discharged to ponds within the TWP Area (Pond 1 and Pond 2).  Operations at the 
TWP Area were discontinued in 1982.  In 1985, the most affected surface soils were excavated.  
In 1989, the remaining affected soils were capped with a low permeability cover system.  
Additional cleanup actions were conducted in the TWP Area in 1997 and 1998.  These actions 
included constructing a subsurface barrier wall around the area formerly occupied by treatment 
operations, capping the area with an additional low permeability cover system, and in situ 
treatment of contaminants within the subsurface barrier wall using biosparging and bioventing 
wells. 

During installation of the subsurface barrier wall, impacted soils were observed outside the wall 
alignment.  Investigations of additional regions within the area of contamination (AOC) outside 
the barrier wall were conducted between 1998 and 2000, as reported in the following five 
documents: 

• Investigation of Areas of Soil Impact Outside the Containment Area (URS 1998) 
• Soil and Groundwater Investigation of Western Area (URS 2000a) 
• Soil and Groundwater Investigation of Eastern Area (URS 2000b) 
• Additional Perimeter Boring investigation Report and Maintenance Facility Work 

Plan (URS 2000c) 
• Offsite Investigation Report and Additional Action Feasibility Study (AAFS) (URS 

2000d) 
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The offsite investigation report and AAFS identified affected soil and groundwater in an area 
described as the MFA and evaluated possible remedial alternatives for the area.  In 2002, 
additional cleanup actions were implemented in the MFA with the installation of a 
biosparging/bioventing treatment system, which operated until June 2008.  Monitoring of the 
MFA is ongoing. 

URS Corporation (URS) submitted a draft RI/FS report to Ecology that summarized the above 
investigation activities and then evaluated potential cleanup action alternatives and 
recommended preferred cleanup action alternatives on January 19, 2007.  Ecology provided 
comments on this draft RI/FS report on March 19, 2007 that included a request for additional 
investigation to further delineate the nature and extent of contamination at specific locations 
within the MFA.  An additional investigation work plan was prepared and approved by Ecology.  
This additional investigation was conducted in September 2008, and the results of this 
investigation were initially reported in the draft revised RI/FS report dated May 2011.  URS 
performed treatability studies and an additional investigation and evaluation of cleanup action 
alternatives in response to comments on the May 2011 draft revised RI/FS report. 

Supplemental soil sampling was conducted in the vicinity of the Mechanics Shop and the results 
were presented in the Mechanics Shop investigation report. Treatability studies were conducted 
to evaluate the effectiveness of in situ soil solidification and thermal remediation technologies.  
Draft final revised RI sections of this report were previously submitted to Ecology in August of 
2013, and draft final revised FS sections of this report were previously submitted to Ecology in 
February of 2014.  Comments on the FS sections were received from Ecology in September of 
2014.  URS was acquired by AECOM Technical Services Incorporated (AECOM) in October 
2014.  Based upon comments received from Ecology in September of 2014 and subsequent 
communications with the Port of Longview, specific preferred cleanup action alternative details 
were revised and resubmitted to Ecology in May of 2015.  Additional clarifications regarding 
revisions to the FS sections of this report were submitted to Ecology in June of 2015, and a 
complete draft final revised RI/FS report was submitted to Ecology on October 8, 2015.  This 
final revised RI/FS report addresses comments received from Ecology on previous submittals. 

HYDROGEOLOGIC SETTING 
Site geological and hydrogeological conditions have been developed based upon multiple 
investigations conducted at the site and its vicinity.  The site is situated on a reclaimed floodplain 
of the Columbia River and the surficial soils consist of gravelly sandy fill and hydraulic/dredged 
sand fill.  The thickness of the fill layer varies in the site vicinity and ranges from 1 foot to 
approximately 10 feet.  Native alluvium underlies the fill and consists of interbedded sands and 
silts, which vary laterally because of the constantly changing nature of the depositional 
environment associated with rivers.  The fill layer at the former International Paper Longview 
facility contains a seasonally-saturated perched water zone that is not present across the entire 
site.  Groundwater occurs within the alluvial deposits below the fill layer and is a major aquifer 
in the county with yield up to 3,000 gallons per minute.  Groundwater elevations in the alluvium 
generally range between zero and 12 feet above mean sea level (msl) in the site vicinity.  
Groundwater elevations vary in response to the stage of the adjacent Columbia River, which 
fluctuates in response to tidal effects as well as flow quantity variations.  Four general 
stratigraphic units are evident at the site:  the Upper Sand (Gravelly Sand/Sand Fill), the Upper 
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Silt, the Lower Sand and the Lower Silt unit.  The top of the Upper Silt unit is generally 
encountered in the MFA at depths ranging from approximately 5 to 12 feet below ground surface 
(bgs). 

Groundwater is present within the Upper Sand and the Lower Sand units.  Within the Upper 
Sand, groundwater occurs as a shallow perched zone located immediately above the Upper Silt.  
The perched groundwater zone appears to be intermittent and was evident in the southeastern 
portion of the MFA.  The perched groundwater zone saturated thickness appears to be limited 
where present.  The Lower Sand is divided into two units (Aquifer A and Aquifer B) that are 
separated by the Intermediate Silt.  The base of Aquifer B is bounded by the Lower Silt.  The 
Upper and Intermediate Silt units underlie the MFA and are considered to be confining layers, 
based on the fine-grained nature of these units.  Groundwater within Aquifer A is semi-confined 
to confined and Aquifer B is under confined conditions.  The depths to groundwater in the Upper 
Sand range from approximately 10 to 15 feet bgs.  The Intermediate Silt appears to act as a 
confining layer, and as a result, Aquifers A and B behave as distinct aquifers at the site. 

REMEDIAL INVESTIGATION ACTIVITIES 
Sheen and dense non-aqueous phase liquid (DNAPL) occurrence has been delineated laterally in 
the vicinity of the historic lineament in the Upper Sand unit soils above the Upper Silt.  The 
volume of soil containing concentrations of diesel-range organics (DRO) and polycyclic 
aromatic hydrocarbons (PAHs) exceeding MTCA Method C soil cleanup levels for protection of 
groundwater is estimated at approximately 6,470 cubic yards.  Impacted groundwater has been 
delineated within Aquifer A (at depths of approximately 10 to 45 feet bgs) over an area that 
approximates the footprint of delineated impacted soil.  Potentially complete exposure pathways 
include the direct contact pathway and the vapor intrusion pathway for current and potential 
industrial workers and construction workers. 

Preliminary cleanup levels for the MFA have been developed for the chemicals of concern 
(COCs), which include seven carcinogenic PAH compounds (cPAHs), 2-methylnaphthalene, 
naphthalene, and DRO, as well as the rarely detected compounds dibenzofuran and 
pentachlorophenol (PCP).  The MFA meets the criteria for an industrial property under WAC 
173-340-745.  Because it is reasonable to assume maximum exposures at the MFA are consistent 
with industrial land use, MTCA Method C industrial cleanup levels (WAC 173-340-
745[5][b][iii]) are appropriate for soil throughout the MFA, and MTCA Method C cleanup levels 
(WAC 137-340-720[5][b][iii]) are appropriate for groundwater within the boundaries of the 
proposed deed-restricted area defining the existing COC plume in groundwater.  MTCA also 
requires consideration of potential human-health based values for groundwater protection (i.e., 
soil to groundwater pathway) under WAC 173-340-745(5)(b)(iii)(A).  MTCA Method C soil 
cleanup levels for protection of groundwater are applicable at the site, rather than MTCA 
Method B soil cleanup levels for protection of groundwater, because MTCA Method C 
groundwater cleanup levels would apply in the area within the conditional point of compliance 
(POC) for groundwater.  Because groundwater containing COCs has the potential to migrate 
beyond the property boundaries, MTCA Standard Method B groundwater cleanup levels (WAC 
173-340-720[4][b][iii]) are appropriate beyond the proposed deed-restricted area defining the 
existing COC plume boundary.  In accordance with WAC 173-340-440, institutional controls 
memorialized through an environmental covenant on the MFA property that limits the property 
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to industrial use and prohibits the use of groundwater would be required in order to use MTCA 
Method C cleanup levels.  Preliminary cleanup levels developed for the MFA are shown in 
Table ES-1 below. 

Table ES-1 
Maintenance Facility Area Preliminary Cleanup Levels 

Chemicals of  
Concern 

Groundwater 
(µg/L) 
MTCA 

Method B 

Groundwater 
(µg/L) 
MTCA 

Method C 

Soil (mg/kg) 
MTCA 

Method C 
Direct Contact 

Soil (mg/kg) 
MTCA 

Method C 
Protection of 
Groundwater 

Polycyclic Aromatic Hydrocarbons (PAHs)  
cPAHs 0.012 0.12 18 2.3 
2-Methylnaphthalene 32 70 14,000 3.8 
Naphthalene 160 350 70,000 9.7 

Petroleum Compounds  
Total Petroleum Hydrocarbons–
Diesel/Oil 

500 500 2,000 2,000 

Semivolatile Compounds  
Dibenzofuran 16 35 3,500 6.6 
Pentachlorophenol 0.22 2.2 330 0.035 

 
Note: 
Refer to Table 6-1 for more detail 

DEVELOPMENT AND EVALUATION OF CLEANUP ACTION ALTERNATIVES 
Some cleanup alternatives developed and evaluated during the RI/FS include remediation levels 
developed consistent with WAC 173-340-355 to identify the concentrations or other criteria at 
which different cleanup action components would be implemented.  Remediation levels are used 
at sites when more than one cleanup action component is used to achieve the cleanup levels.  
Treatment or removal of DNAPL as a source at the MFA is a primary consideration, as a means 
of addressing the highest concentrations of hazardous substances per WAC 173-340-
360(2)(c)(ii)(A).  On this basis, a preliminary remediation level for soil containing DNAPL is 
established as: 

“Physically treat or remove as a source, to the extent practicable, all soil containing field 
indications of DNAPL” 

The development and evaluation of cleanup action alternatives was conducted utilizing a four 
step process: 

• Screening of cleanup action alternative components 
• Development of cleanup action alternatives 
• Evaluation of cleanup action alternatives using MTCA criteria 
• Comparative evaluation of cleanup action alternatives 
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Based on the selected cleanup action alternative components for soil and groundwater, ten 
cleanup action alternatives were developed for soil and four cleanup action alternatives were 
developed for groundwater.  The soil cleanup action alternatives include: 
 

Alternative S1 – Comprehensive Excavation (Baseline Alternative) 
Alternative S2 – Comprehensive Excavation Outside Building Footprint 
Alternative S3 – DNAPL Excavation Outside Building Footprint 
Alternative S4 – DNAPL Excavation Outside Building Footprint, Limited Excavation 

Inside 
Alternative S5 – Solidification Outside Building Footprint 
Alternative S5A – Solidification Outside Building Footprint, DNAPL Recovery under 

Mechanics Shop 
Alternative S5B – Solidification Outside and Inside Building Footprint with Relocation 

of Soil near Railroad Tracks 
Alternative S5C – Solidification Outside Building Footprint, ERH Treatment under 

Mechanics Shop 
Alternative S6 – DNAPL Treatment by Electrical Resistance Heating 
Alternative S7 – DNAPL Excavation and Electrical Resistance Heating 
 

The groundwater cleanup action alternatives include: 

Alternative GW1 – Electrical Resistance Heating and Enhanced Biodegradation 
(Baseline Alternative) 

Alternative GW2 – Chemical Oxidation and Monitored Natural Attenuation 
Alternative GW3 – Active Biosparging 
Alternative GW4 – Monitored Natural Attenuation 
 

Each of the soil and groundwater alternatives was then evaluated individually, using the criteria 
established by MTCA.  WAC 173-340-360 requires first that all cleanup action alternatives 
evaluated meet the following four threshold requirements: 

1. Protect human health and the environment 

2. Comply with cleanup standards (WAC 173-340-700 through 760) 

3. Comply with applicable state and federal laws (WAC 173-340-710) 

4. Provide for compliance monitoring (WAC 173-340-410 and 720 through 760) 

MTCA then requires that cleanup action alternatives that fulfill the threshold requirements also 
be evaluated against the following “other requirements” (WAC 173-340-360[2][b]): 

5. Use permanent solutions to the maximum extent practicable by evaluating specific 
elements described in WAC 173-340-360(3) 

6. Provide for a reasonable restoration time frame (WAC 173-340-360[4]) 
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7. Consider public concerns (WAC 173-340-600) 

Following the individual analysis of cleanup action alternatives, a comparative evaluation of 
cleanup action alternatives was performed by assessing their relative degree of permanence.  
MTCA requires that the cleanup action alternative for a site use permanent solutions to the 
maximum extent practicable, as evaluated by performing a disproportionate cost analysis (WAC 
173-340-360[3][e][ii][A]).  In the comparative analysis, the cleanup action alternatives are  
ranked from most to least permanent, based on the evaluation of the alternatives using the 
following specific criteria (WAC 173-340-360[3][f]): 

1. Protectiveness 
2. Permanence 
3. Cost 
4. Effectiveness over the long term 
5. Management of short-term risks 
6. Technical and administrative implementability 
7. Consideration of public concerns 

 
The results of the disproportionate cost analysis are summarized in Table ES-2 below. 

Table ES-2 
Disproportionate Cost Analysis Summary 

       

Alternative Name - Description 

Quantity/Rate of 
Removal/Treatment Cost ($) 

Benefit/ 
Cost 

Soil COCs (LB) 
Groundwater 

(CF/YR) 
Relative 
Benefit 

Total 
Estimated 

Project Cost 
Relative 

Cost 
Relative 

Rank 
SOIL 

S1 Comprehensive Excavation 
(Baseline) 

176,000 1.00 $6,440,000 0.95 8 

S2 Comprehensive Excavation Outside 
Building Footprint  

167,000 0.86 $5,740,000 0.72 6 

S3 DNAPL Excavation Outside  
Building Footprint 

152,000 0.62 $5,090,000 0.51 5 

S4 DNAPL Excavation Outside  
Building Footprint, Limited 
Excavation Inside 

156,000 0.68 $5,310,000 0.58 7 

S5 Solidification Outside  
Building Footprint 

167,000 0.86 $3,480,000 0.00 2 

S5A Solidification Outside Building 
Footprint, DNAPL Recovery under 
Mechanics Shop 

167,000 0.86 $3,880,000 0.13 3 

S5B Solidification Outside and Inside 
Building Footprint with Relocation 
of Soil near Railroad Tracks 

176,000 1.00 $3,930,000 0.14 1 

S5C Solidification Outside Building 
Footprint, ERH Treatment under 
Mechanics Shop 

165,000 0.83 $4,500,000 0.33 4 
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Table ES-2 
Disproportionate Cost Analysis Summary 

       

Alternative Name - Description 

Quantity/Rate of 
Removal/Treatment Cost ($) 

Benefit/ 
Cost 

Soil COCs (LB) 
Groundwater 

(CF/YR) 
Relative 
Benefit 

Total 
Estimated 

Project Cost 
Relative 

Cost 
Relative 

Rank 
S6 DNAPL Treatment by ERH 113,000 0.00 $5,460,000 0.63 10 
S7 DNAPL Excavation and ERH 157,000 0.70 $6,610,000 1.00 9 

GROUNDWATER 
GW1 ERH and Enhanced Biodegradation 96,300 1.00 $11,200,000 1.00 3 
GW2 Chemical Oxidation and Monitored 

Natural Attenuation 
72,200 0.69 $4,560,000 0.32 1 

GW3 Active Biosparging 28,900 0.12 $2,000,000 0.06 2 
GW4 Monitored Natural Attenuation 19,300 0.00 $1,410,000 0.00 4 

 
Notes: 
Refer to Table 9-2 and Table 9-5 for more detail. 
Bolded valued represent maximum relative benefit and minimum relative cost 
 

SELECTION OF PREFERRED CLEANUP ACTION ALTERNATIVES 
Based on the evaluation of cleanup action alternatives and the associated disproportionate cost 
analysis (above), the selected preferred cleanup action alternative for affected MFA soils is 
Alternative S5B – Solidification Outside and Inside Building Footprint with Relocation of Soil 
near Railroad Tracks.  The disproportionate cost analysis ranked Alternative GW2 – Chemical 
Oxidation and MNA as the most favorable groundwater cleanup action alternative.  However, 
this analysis does not consider the improvements in groundwater quality that are expected to 
result from the implementation of the soil cleanup action.  Alternative GW4 – Monitored Natural 
Attenuation has the highest combined rank when considering all seven MTCA criteria as shown 
in Table ES-3 below and is expected to be an appropriate alternative when considered in 
combination with the soil cleanup action. 

Table ES-3 
MTCA Criteria Rankings Summary for Groundwater Alternatives 

          

Alternative 

Protec-
tiveness 

Rank 

Perma-
nence 
Rank 

Cost 
(PW) 
Rank 

Long-Term 
Effective-

ness 
Rank 

Short-
Term 
Risk 
Rank 

Implement-
ability 
Rank 

Public 
Concerns 

Rank 

Sum of 
Indi-

vidual 
Ranks 

Com-
bined 
Rank 

GW1 1 2 4 2 4 4 2 19 3 
GW2 2 2 3 2 3 3 2 17 2 
GW3 3 3 2 3 2 2 4 19 3 
GW4 4 3 1 3 1 1 3 16 1 

          Note: 
Refer to Table 9-7 for more detail 
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Therefore, Alternative GW4 – Monitored Natural Attenuation is selected as the preferred 
cleanup action alternative for affected MFA groundwater based upon its most favorable ranking 
when considering all seven MTCA criteria and when evaluated in conjunction with the preferred 
soil cleanup action alternative.  MNA is expected to result in significant improvements in 
groundwater quality following soil solidification.  However, Alternative GW4 includes a 
provision for implementation of the Alternative GW2 – Chemical Oxidation and MNA if those 
improvements are not realized within a reasonable restoration timeframe.  Details related to the 
future implementation and monitoring of the preferred cleanup action alternatives will be 
presented separately in a Cleanup Action Plan (CAP) for the MFA.  The CAP will be an 
attachment to an Agreed Order between Ecology, International Paper, and the Port of Longview.  
Ecology will issue a permit for corrective action and post closure to both International Paper and 
the Port of Longview. 
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 Introduction  Section 1

This final revised remedial investigation/feasibility study (RI/FS) report summarizes the 
investigation and evaluation efforts conducted for the Maintenance Facility Area (MFA) at the 
former International Paper Company (International Paper) facility located in Longview, 
Washington, on property now owned by the Port of Longview.  The investigation and evaluation 
efforts were conducted in accordance with the corrective action requirements of the Washington 
State Dangerous Waste (DW) Regulations (Chapter 173-303 Washington Administrative Code 
[WAC]) and the specific cleanup action requirements of the Model Toxics Control Act (MTCA) 
Cleanup Regulation (Chapter 173-340 WAC).  Historic site activities summarized in this 
document have been conducted under both Agreed Order DEHS-S437 (1997) and Consent 
Decree 97-2-01088-9 (1997) between International Paper and the Washington State Department 
of Ecology (Ecology).  The primary objective of this report is to present results of investigations 
conducted in the MFA and the subsequent evaluations performed to identify cleanup action 
alternatives for that area. 

 SITE LOCATION AND DESCRIPTION 1.1
The former International Paper site is located in Longview, Washington in Sections 8.0 and 9.0, 
Township 7 North, Range 2 West, of Cowlitz County.  The site is located on the north side of the 
Columbia River, approximately 66 miles upstream (east) from the Pacific Ocean and less than 
2 miles downstream (west) of the confluence of the Columbia and Cowlitz Rivers (Figure 1-1).  
The site area is relatively level and ranges in elevation from 10 to 15 feet above mean sea level 
(msl) within a 100-year floodplain that is protected by flood control levees. 

International Paper once owned approximately 900 acres in the vicinity of the site, prior to 
selling the property to the Port of Longview, Pacific Fibre, and Longview Fibre.  The Port of 
Longview purchased a property parcel measuring approximately 20 acres that included the 
former Treated Wood Products (TWP) Area in 1999.  Additional Port of Longview property 
borders the TWP Area on all sides.  Port of Longview vehicle maintenance currently takes place 
in the Mechanics Shop located northwest of the former TWP Area in the MFA (Figure 1-2). 

The MFA (Figure 1-2) measures approximately 5 acres.  The area north of the MFA is paved and 
currently is used to store steel products.  The area east of the MFA (and immediately north of the 
TWP Area) is currently unpaved and vacant.  Additional Port of Longview facilities are located 
south and west of the MFA, including terminals along the shore of the Columbia River.  The 
Columbia River is located approximately 700 feet south of the southern boundary of the MFA.  
General facility information is presented in Appendix A. 

 SITE BACKGROUND 1.2
The former International Paper Longview site and the surrounding area were undeveloped in 
1919 (USGS 1919).  Long Bell operated a saw mill at the site from the early 1920s until 
International Paper purchased Long Bell in 1956.  The former TWP operation was active from 
1937 to 1982. 

The TWP operation included a treatment building; wastewater plant; boiler house; a 
pentachlorophenol (PCP) mix tank; two PCP work tanks; four creosote and carrier oil tanks; and 
two unlined surface impoundments (Ponds 1 and 2) (Figure 1-3). 
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Two 8-foot diameter retorts were housed inside the treatment building, which included a 
basement that extended to approximately 10 feet below ground surface (bgs).  One retort was 
142 feet long and the other retort was 82 feet long.  PCP in carrier oil, creosote, and a 50/50 
creosote solution (50 percent coal-tar-derived creosote and 50 percent low-grade petroleum) 
were used in both retorts. 

The operation had two tank storage areas:  one for creosote and the 50/50 creosote solution and 
one for PCP and the carrier oil.  The tanks ranged in size from 20,000 gallons to 800,000 gallons.  
The creosote tank farm was near Pond 2 and was located in the southernmost part of the wood 
treatment plant.  Product was piped to these tanks from the Port of Longview area along the 
Columbia River adjacent to the former TWP Area. 

Between 1947 and 1953, wastewater from the wood-treating process that utilized a 
creosote/diesel mixture was reportedly routed to a nearby municipal impoundment.  Historical 
aerial photographs indicate a northwest-trending lineament extending from the TWP Area 
through the MFA to the impoundment.  After 1953, process wastewater was discharged to 
Pond 1 (located west of the treatment building), which was approximately 10 feet-wide by 
25 feet long, 5 feet deep, and unlined.  Pond 2, located south of the wastewater plant, was 
previously part of the perimeter ditch.  A portion of the perimeter ditch was closed off at both 
ends to prevent discharge of the wastewater.  Pond 2 was approximately 5 to 20 feet wide, 
800 feet long, 2 feet deep, and unlined. 

The TWP Area became inactive in 1982.  International Paper dismantled the TWP operation, 
with the exception of the boiler house and the treatment building foundation, and then submitted 
a closure plan to the US Environmental Protection Agency (EPA) and Ecology in 1985 
(International Paper Company 1985).  As part of the Resource Conservation and Recovery Act 
(RCRA) corrective action and closure activities, affected soil was removed from several 
locations within the former TWP Area in 1985, specifically from Ponds 1 and 2, the PCP storage 
tank area, and in the vicinity of the treatment building.  The excavated soil was disposed of at a 
permitted treatment, storage, and disposal facility (TSDF).  In 1989, the former ponds and 
process areas were capped with an engineered cover including a high-density polyethylene 
(HDPE) geomembrane (J.L. Grant 1990).  Nearly all TWP Area structures (buildings, tanks, and 
related hardware) were removed or capped as part of closure activities.  The treatment building 
foundation remains beneath an engineered cover installed in 1998. 

Following closure activities in 1989, the former TWP Area was surrounded by a 6-foot high 
metal chain-link fence, and access was controlled by a locking gate.  In 1997, Ecology requested 
additional corrective action at the TWP Area to further ensure long-term protection of human 
health and the environment.  These cleanup actions were implemented during 1997 and 1998 and 
are described in the engineering design report (Woodward-Clyde 1997a) and cleanup action plan 
(CAP) prepared for the former TWP Area (Woodward-Clyde 1997b).  Specific cleanup actions 
included the physical containment of chemicals of concern (COCs) by construction of a 
subsurface barrier wall and an additional engineered cover system; removal of light non-aqueous 
phase liquid (LNAPL) within the contained area; and in situ treatment of contaminants within the 
contained area using a combined system of active biosparging wells and passive bioventing 
wells. 
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URS Corporation (URS) conducted active LNAPL recovery at well AV-06 from March to 
August 1999.  The LNAPL recovery system was removed on March 4, 2003, after a period of 
more than 2 years with no observed recoverable product within the TWP Area.  The TWP 
biosparging/bioventing treatment system operated from October 1998 to October 2001.  In 
October 2001, active biosparging was discontinued within the TWP Area (with Ecology 
approval) when concentrations of COCs had decreased to an asymptotic minimum. 

Performance and compliance groundwater monitoring has been ongoing in the TWP Area since 
cleanup actions were implemented in 1998, in accordance with the Performance and Compliance 
Monitoring Plan (PCMP) (Woodward-Clyde 1997c).  Performance monitoring includes 
monitoring wells both inside and outside the subsurface barrier wall to ensure its effectiveness.  
Compliance monitoring includes monitoring groundwater quality at the point of compliance 
(POC), which is defined in Consent Decree 97-2-01088-9 to be the deed restriction boundary for 
the TWP Area.  Following a statistical evaluation of 5 years of groundwater monitoring in the 
TWP Area, International Paper decommissioned eleven PCMP wells in accordance with 
Ecology’s approval of the October 28, 2004 request by International Paper to abandon those 
wells (Petersen 2004).  These wells were abandoned in place on April 5 and 6, 2005.  URS 
observed damage to PCMP well 97-6A during a groundwater sampling event in March 2004.  
The damage was reported to Ecology and approval to replace the well was received April 15, 
2004.  Well 97-6A was closed in place and replaced with adjacent well 04-6A on May 11, 2004.  
The remaining six PCMP wells are 04-6A, 97-6B, 97-1A, 97-3A, 97-5A, and LL-01.15. 

During the construction of the subsurface barrier wall in 1997, potentially impacted soil was 
observed in three areas outside the wall alignment.  Subsequently, additional investigations were 
conducted in these areas to delimit the extent of contamination outside the barrier wall.  Those 
investigations and the associated evaluation of possible cleanup action alternatives for the MFA 
are presented in this document. 

 CURRENT LAND USE 1.3
The MFA is currently zoned and used as an industrial area, and its most reasonable future use is 
continued industrial activity.  The MFA contains the Port of Longview’s Mechanics Shop and a 
paved storage yard (Figure 1-4).  Vehicles operated by the Port of Longview are serviced and 
washed in the Mechanics Shop building.  The Mechanics Shop was constructed in 1992 and is an 
approximately 15,000-square-foot single-story L-shaped building.  The Mechanics Shop was 
constructed on a slab-on-grade with an approximately 1-foot thick concrete foundation.  The 
building consists of the main work room, lubrication room, tire room, compressor room, welding 
room, electrical room, battery room, parts storage room, fuel and work truck storage room, wash 
bay, filtration equipment room, restrooms, two offices, and the employee lunch room.  There are 
roll-up bay/garage doors on the east and southwest sides of the building.  According to Port of 
Longview personnel, no underground storage tanks are present beneath or in the vicinity of the 
building.  A security fence surrounds the building, parking lot, and the immediately surrounding 
area. 

Historically, the Port of Longview’s tenants have used the area northeast of the Mechanics Shop 
for log storage.  This storage area has relatively flat topography and is paved with asphalt.  A 
permeable geotextile fabric is present over a large portion of the storage yard at a depth of about 
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3 feet bgs, separating overlying coarser gravel fill material from underlying finer fill and native 
materials.  Details of the existing asphalt paving are shown on Figure 4 of Appendix L.  The 
MFA and surrounding properties have a history of industrial use.  The Port of Longview and 
their tenants indicate that these areas will continue to be used for industrial purposes, consistent 
with the Cowlitz County Master Plan for future development. 

Currently, the leased buildings (located about 1,200 feet north of the Mechanics Shop) are used 
for the storage and distribution of steel products.  To service this operation, a railroad line and 
separate rail spur was constructed north of the Mechanics Shop (Figure 1-4) in late 2001 and 
early 2002.  The area immediately north of the rail spur is used as an active area for loading and 
unloading steel products (Figure 1-4), and the area south of the spur is used intermittently.  
Installation of the railroad spur required cutting the asphalt north of the Mechanics Shop, and this 
area was not repaved following installation of the rail spur.  An additional rail loop was 
constructed south of this spur and connected to it on each end during 2013.  Following the 
completion of this construction, the area adjacent to both rail alignments was paved. 

 PURPOSE OF DOCUMENT 1.4
During a conference call on October 24, 2006, Ecology requested that a RI/FS report be 
produced for the MFA to document the historical investigation and evaluation efforts conducted 
in accordance with the requirements of both the Washington State DW Regulations (Chapter 
173-303 WAC) and the MTCA Cleanup Regulation (Chapter 173-340 WAC) (WDOE 2006).  In 
January 2007, a draft MFA RI/FS report was submitted to Ecology to summarize historic site 
activities conducted under both Agreed Order DEHS-S437 (1997) and Consent Decree 
97-2-01088-9 (1997).  As requested by Ecology, that report presented the results of previous 
investigations and evaluation efforts conducted for the MFA area, and a table (Table 1-1) was 
included to cross-reference between MTCA regulatory requirements and those previous 
historical site actions that were conducted to satisfy those requirements. 

Comments received from Ecology on the January 2007 draft RI/FS report were subsequently 
received and incorporated into a revised document that was submitted to Ecology in May 2007.  
International Paper received comments from Ecology in March 2008 that requested additional 
investigation in the MFA to further delineate affected site media, and to further quantify affected 
media for evaluation of cleanup action alternatives (Petersen 2008).  URS prepared an additional 
investigation work plan (URS 2008b) and the results of this investigation as well as an 
evaluation of future cleanup action alternatives for the MFA were initially reported in the draft 
revised RI/FS report (URS 2011b).  Based on previous investigation results and the evaluation of 
cleanup action alternatives, the selected preferred cleanup action alternative for affected MFA 
soil was in situ solidification outside the footprint of the Port’s Mechanics Shop.  Institutional 
controls and monitored natural attenuation (MNA) were also recommended as the long-term 
cleanup action alternative for affected groundwater in the MFA following solidification of source 
soil.  During a conference call between International Paper, the Port, and Ecology on September 
29, 2011, Ecology and the Port requested that additional sampling be conducted within the 
boundaries of the Mechanics Shop to supplement the previous additional investigation performed 
outside the boundaries of the Mechanics Shop in September 2008 (Petersen 2011b).  
Subsequently, supplemental soil sampling was conducted and the results were presented in the 
Mechanics Shop investigation report (URS 2012b).  Treatability studies were also conducted in 
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2012 to evaluate the effectiveness of in situ soil remediation technologies which were identified 
as the preferred cleanup action alternatives.  The findings of this assessment were presented in 
the final in situ soil remediation treatability study report (URS 2013b). 

Draft final revised RI sections of this report were previously submitted to Ecology in August of 
2013, and draft final revised FS sections of this report were previously submitted to Ecology in 
February of 2014.  Comments on the FS sections were received from Ecology in September of 
2014.  URS was acquired by AECOM Technical Services Incorporated (AECOM) in October 
2014.  Based upon comments received from Ecology in September of 2014 and subsequent 
communications with the Port of Longview, specific preferred cleanup action alternative details 
were revised and resubmitted to Ecology in May of 2015.  Additional clarifications regarding 
revisions to the FS sections of this report were submitted to Ecology in June of 2015, and a 
complete draft final revised RI/FS report was submitted to Ecology on October 8, 2015.  This 
final revised RI/FS report addresses comments received from Ecology on previous submittals. 

Details related to the future implementation and monitoring of the preferred cleanup action 
alternatives will be presented separately in a CAP for the MFA.  The CAP will be an attachment 
to an Agreed Order between Ecology, International Paper, and the Port of Longview.  Ecology 
will issue a permit for corrective action and post closure to both International Paper and the Port 
of Longview. 
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 Hydrogeologic Setting  Section 2

 REGIONAL GEOLOGY AND GROUNDWATER OCCURENCE 2.1
From youngest to oldest, soils underlying the former International Paper Longview facility are 
composed of fill material, unconsolidated alluvium, Pliocene age consolidated alluvium and 
Eocene age basalt.  The site is situated on a reclaimed floodplain of the Columbia River and the 
surficial soil consists of gravelly sandy fill and hydraulic/dredged sand fill (SAIC 1991).  The 
thickness of the hydraulic fill layer varies in the site vicinity and ranges from 1 foot to 
approximately 10 feet.  Native alluvium underlies the hydraulic fill and consists of interbedded 
sands and silts, which vary laterally because of the constantly changing nature of the depositional 
environment associated with rivers (Dames & Moore 1993).  A volcanic ash layer is present in 
the site vicinity at about 70 to 80 feet bgs and is generally only a few feet in thickness.  This 
volcanic ash layer is present in the Columbia River alluvium and is commonly attributed to the 
eruption of Mount Mazama (now Crater Lake) about 6,700 years ago.  Stiffer clayey silts extend 
below the ash layer to about 140 feet, and below that are poorly-graded and silty sands present to 
approximately 200 to 220 feet.  Consolidated sands and gravels of the Pliocene Troutdale 
Formation underlie the sands.  Bedrock in the area consists of the Eocene Cowlitz Formation 
basalt (Dames & Moore 1993). 

The upper fill layer at the former International Paper Longview facility contains a seasonally-
saturated perched water zone that is not present across the entire site.  Groundwater occurs 
within the alluvial deposits and is a major aquifer in the county with yield up to 3,000 gallons per 
minute (WDOE 1970).  Groundwater elevations in the alluvium generally range between zero 
and 12 feet above msl in the site vicinity.  Groundwater elevations can be expected to vary in 
response to the stage of the adjacent Columbia River and to surface water infiltration.  The river 
stage in this section of the Columbia River fluctuates in response to tidal effects as well as flow 
quantity variations.  During a tidal study conducted at the former International Paper facility in 
1995 and 1996, the Columbia River stage elevation was found to vary between 1.0 foot and 
13.1 feet above msl, which is representative of the range of Columbia River stage elevations 
historically recorded (Woodward-Clyde 1996).  Effects of the river on local groundwater 
elevations can be expected to decrease with distance from the river and in areas where low 
permeability soils (silts and clays) predominate. 

 SITE GEOLOGY 2.2
Soil borings and monitoring well locations representing multiple phases of investigation within 
the MFA are shown on Figure 2-1.  The corresponding boring logs and monitoring well as-built 
diagrams are presented in Appendix B.  Based on the findings of these investigations, a geologic 
cross section has been prepared depicting the stratigraphic relationship between the fill and 
native alluvial soils beneath the MFA (Figure 2-2).  Four general stratigraphic units are evident: 
the Upper Sand (Gravelly Sand/Sand Fill), the Upper Silt, the Lower Sand and the Lower Silt 
unit.  The general characteristics of these units are described below: 

• Upper Sand (Fill).  Surficial soil beneath the MFA consists primarily of fill material 
characterized by a layer of gravelly sands (GP) which grade to sand (SP).  The fill ranges 
in thickness from approximately 3 to 8 feet.  The fill appears to vary in composition, with 
some siltier zones and some predominantly sandy zones.  The surficial gravelly sands 
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were not evident in some of the southern boreholes in the MFA.  Lenses of fine to 
medium sand are often interbedded with the Upper Silt, forming a thin transition zone 
from the Upper Sand into the Upper Silt.  Based on the geologic cross section depicted on 
Figure 2-2, the fill layer is generally consistent along the central portion of the MFA with 
a slight thickening to the south.  The fill is underlain by native alluvial deposits. 

• Upper Silt.  The Upper Silt consists of fine-grained relatively low-permeability material 
characterized by silt (ML) and sandy silt (SM) interbeds.  The top of the Upper Silt unit 
was encountered at depths ranging from approximately 5 to 12 feet bgs.  The Upper Silt 
is generally continuous beneath the MFA and ranges from approximately 2 to 9 feet in 
thickness.  The thickest extent of the silt was noted in the northwestern portion of the 
MFA.  The top of the Upper Silt appears to undulating with a general dip towards the 
south in the MFA.  This unit generally acts as an aquitard. 

• Lower Sand.  The Lower Sand is an extensive water-bearing unit beneath the MFA and 
the entire former International Paper facility.  This unit directly underlies the Upper Silt.  
The Lower Sand is a medium-dense to dense, medium-coarse grained sand.  The Lower 
Sand is divided into two aquifers: the upper aquifer (Aquifer A) is approximately 25 to 
30 feet thick and the lower aquifer (Aquifer B) is at least 40 feet thick.  Aquifer A was 
encountered at approximately 10 feet bgs and is separated from Aquifer B by a distinct 
silt to silty sand layer referred to as the Intermediate Silt.  The Intermediate Silt was 
encountered at a depth of approximately 51 feet bgs (38 feet below msl) and was 
approximately 5 feet thick.  In the southern portion of the adjacent TWP Area, the 
Intermediate Silt was less distinct and was distinguished from the overlying sand by a 
subtle increase in silt content. 

• Lower Silt.  A Lower Silt unit was encountered at depths ranging from approximately 77 
to 103 feet bgs in the deeper borings completed adjacent to the MFA.  The Lower Silt 
was measured to be up to 32.5 feet thick and serves as a locally extensive aquitard. 

 SITE HYDROGEOLOGY 2.3
Groundwater is present within the Upper Sand and the Lower Sand units.  Within the Upper 
Sand, groundwater occurs as a shallow perched zone identified above the contact between the 
sand fill material and the Upper Silt.  The perched groundwater zone appears to be intermittent 
and was evident in the southeastern portion of the MFA.  The perched groundwater zone 
saturated thickness appears to be limited where present.  Perched groundwater flow is inferred to 
be northeasterly based on shallow bioventing wells (BV-12, BV-13, and BV-15) screened within 
perched groundwater (Figure 2-3).  Perched groundwater in these wells was noted at depths 
ranging from approximately 3.3 to 6 feet bgs (Table 2-1). 

The Lower Sand is divided into two units (Aquifer A and Aquifer B) that are separated by the 
Intermediate Silt.  The base of Aquifer B is bounded by the Lower Silt.  The Upper and 
Intermediate Silt units underlie the MFA and are considered to be confining layers, based on the 
fine-grained nature of these units.  Although not encountered in the MFA, deeper borings 
conducted in adjacent areas have confirmed the presence of the Lower Silt in this part of the 
former International Paper facility. 
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Groundwater within Aquifer A is semi-confined to confined and within Aquifer B is under 
confined conditions.  The depths to groundwater in the Upper Sand range from approximately 8 
to 13 feet bgs in the MFA (Table 2-1).  Figure 2-2 illustrates approximate water table elevations 
in cross section for fall and spring groundwater monitoring events on September 22, 2008 and 
March 19, 2009, respectively. 

The tidal study performed in 1995 and 1996 indicated that groundwater elevations in specific 
wells responded differentially to tidal stages of the Columbia River (Woodward-Clyde 1996).  
Although the net direction of shallow groundwater flow was towards the north-northeast, the 
groundwater flow direction and hydraulic gradient at the site was observed to vary both 
seasonally and within daily tidal cycles. The study indicated that there is a lag in the response of 
groundwater elevations at site wells due to changes in river stage.  The response of groundwater 
elevations to the change in river stage amplitude indicates a dampening (i.e., attenuating) effect 
proportional to the distance from the river.  The lag observed at TWP Area wells appears to be 
generally less than at MFA wells since TWP Area wells are generally closer to the river than 
MFA wells. 

A summary of groundwater elevation data for selected years (2008/2009) is provided in 
Table 2-1, and groundwater elevation contour maps for September 2008 and March 2009 are 
depicted on Figure 2-4 and Figure 2-5, respectively.  Groundwater elevations recorded during 
these two events are also illustrated in cross section on Figure 2-2.  The average direction of 
groundwater flow in the MFA and adjacent areas has consistently been northerly to 
northeasterly, with a relatively flat gradient of about 0.001 feet per foot in both aquifers.  
Horizontal groundwater velocities vary across the site but were generally low as a result of the 
flat gradients (e.g., 0.1 to 1.6 feet/day). 

The vertical groundwater flow between Aquifers A and B oscillates up and down in response to 
the tidal cycles.  The vertical hydraulic gradient between the two aquifers was found to increase 
with distance from the river.  Based on the prior tidal study, the Intermediate Silt appears to act 
as a confining layer, and as a result, Aquifers A and B behave as distinct aquifers at the site. 
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 Remedial Investigation Activities Section 3

 REMEDIAL INVESTIGATION ACTIVITY SUMMARY 3.1
This section summarizes the previous investigations and evaluations conducted in the MFA 
following the implementation of cleanup actions in the TWP Area pursuant to Consent Decree 
No. 97-2-01088-9, and the CAP and the PCMP (Woodward-Clyde 1997b and 1997c, 
respectively).  The Consent Decree required International Paper to implement the CAP and 
PCMP.  The PCMP included provisions for an additional action feasibility study (AAFS) that 
prescribed an evaluation of future cleanup action activities in the case that visually impacted soil 
was encountered beyond the TWP Area POC during construction of the barrier wall or during 
installation of PCMP wells.  The AAFS would focus first on evaluating the nature of the 
potential impact and possible receptors, if present, and second on potential action alternatives. 

The steps in the AAFS process are as follows: 

1. Identify and assess potential impacts and receptors using a risk-based approach using 
various types of existing data and, if necessary, collecting additional data 

2. If appropriate, evaluating potential cleanup action alternatives in terms of: 

a. Technical performance, reliability, implementability, and safety 

b. Environmental concerns, including site conditions, migration pathway(s) addressed, 
short- and long-term effectiveness, adverse impacts, and the need for mitigation of 
any impacts due to the alternative 

c. Human health effects, including migration of short- or long-term exposure and 
protectiveness during and following implementation 

d. Institutional needs, including required compliance with local, state, or federal 
jurisdictions for design, installation of the alternatives, and operation of the 
alternatives 

e. Costs, both capital costs (including direct construction and indirect construction and 
overhead costs), and operation and maintenance (O&M) costs (including all 
post-construction costs needed for effective O&M of the system for the cleanup 
action period) 

3. Selecting and justifying a preferred cleanup action alternative, if appropriate 

4. Reporting to Ecology in the form of an AAFS report 

 SUMMARY OF PREVIOUS INVESTIGATIONS 3.2
Following the observation of impacted soil during the construction of the subsurface barrier wall 
in the TWP Area, the following additional investigation and evaluation efforts were conducted: 

• Barrier wall area investigation – Phase I, as reported in the Investigation of Areas of Soil 
Impact Outside the Containment Area (URS 1998) 

• Western Area investigation, as reported in the Soil and Groundwater Investigation of 
Western Area (URS 2000a) 
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• Eastern Area investigation, as reported in the Soil and Groundwater Investigation of 
Eastern Area (URS 2000b) 

• MFA investigation – Phase II, as reported in the Additional Perimeter Boring 
Investigation Report and Maintenance Facility Work Plan (URS 2000c) 

• MFA investigation – Phase III, as reported in the Offsite Investigation Report and 
Additional Action Feasibility Study (URS 2000d) 

• MFA additional action, as evaluated in the Additional Action Work Plan for Port of 
Longview Maintenance Facility Area (URS 2002) 

• MFA additional investigation, as presented in the Draft Revised RI/FS Report (URS 
2011b) 

• MFA supplemental subsurface soil investigation in the vicinity of the Mechanics Shop as 
reported in the Mechanics Shop Investigation Report (URS 2012b) 

• Test pit excavation and collection of treatability study samples within the MFA, as 
reported in the Final In Situ Soil Remediation Treatability Study Report (URS 2013b) 

These investigation and evaluation efforts are further described below.  MTCA cleanup levels 
and evaluation criteria have changed during the course of these efforts.  Current RI/FS screening 
levels are identified in Table 3-1 and are based on values obtained from Ecology’s Cleanup 
Levels and Risk Calculation (CLARC) database (WDOE 2015).  Changes in the screening levels 
compared to the draft final revised RI dated August 2013 are the result of the following:   

• Rounding to two significant figures instead of three (according to Ecology, cleanup levels 
should only include two significant figures) 

• Using EPA chemical-specific properties in the migration to groundwater calculations 
(naphthalene, 2-methylnaphthalene, 1,3,5-trimethylbenzene, 2-butanone, 
isopropylbenzene, and dibenzofuran) 

• Making corrections to values reported incorrectly in the CLARC tables based on 
incorrect toxicity equivalency factors (TEF) (benzo(k)fluoranthene, chrysene, and 
dibenzo(a,h)anthracene) 

• New groundwater screening levels (cadmium) 

In addition, PCP was added to this table.  Soil analytical results for the efforts described below 
are summarized in Table 3-2.  Boring and monitoring well locations are identified on Figure 2-1. 

3.2.1 Barrier Wall Area Investigation – Phase I 
During the construction of the subsurface barrier wall in the TWP Area, non-aqueous phase 
liquid (NAPL) was observed at the northwest boundary in the vicinity of currently existing 
PCMP wells 04-6A and 97-6B.  Two other areas of interest were identified along the barrier wall 
alignment.  In a letter dated November 7, 1997, Ecology requested that additional investigation 
activities be conducted in three areas outside the barrier wall.  In response to this request, 
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Woodward-Clyde prepared the offsite investigation work plan (Woodward-Clyde 1998) for 
performing subsurface investigations in the following three areas of interest in the barrier wall 
area (Figure 1-2): 

• An area along the west side of the barrier wall in the vicinity of the former lineament 
(Area 1 in the 1997 Ecology letter) 

• The southwest corner of the barrier wall, near the location where a 24-inch-diameter fire 
control line was encountered during construction (Areas 2 and 3 in the 1997 Ecology 
letter) 

• An area along the south side of the barrier wall, near the location of well PW-3 (Area 3 in 
the 1997 Ecology letter) 

Fourteen borings (PB-01 through PB-14) were advanced in these three areas of interest during 
this investigation.  Results are presented in the Investigation of Areas of Soil Impact Outside the 
Containment Area (URS 1998).  The investigation concluded that the area along the west side of 
the barrier wall (Area 1) had been affected by total petroleum hydrocarbons (TPH), and that the 
impacts could extend across the roadway towards the Mechanics Shop.  No significant impacts 
were identified near the 24-inch fire control line (Areas 2 and 3) or the area south of the barrier 
wall near former well PW-3 (Area 4). 

To better understand the source of this contamination, historical aerial photographs were 
re-examined to identify potential sources of the TPH and polycyclic aromatic hydrocarbons 
(PAHs), as well as potential migration pathways.  Aerial photographs from between 1947 and 
1968 revealed a linear feature that Ecology interpreted to be a ditch (“lineament”) leading from 
the TWP Area northwesterly to a low-lying area on the western part of the Port of Longview 
property (designated the Western Area).  In about 1957, photographs show the lineament 
location changed and connected the TWP Area with a rectangular impoundment on the eastern 
part of the Port of Longview property (designated the Eastern Area).  The impoundment was a 
former municipal disposal area.  Ecology requested an investigation of both of these potential 
impoundment areas based on concerns that the lineaments may have transported COCs 
associated with the former TWP Area to the impoundment areas.  Ecology believed that these 
impoundment areas may possibly have been associated with wood treatment operations in the 
former TWP Area, as well as other operations at nearby sites.  Based on Ecology’s concerns and 
in accordance with Consent Decree 97-2-01088-9 between International Paper and Ecology, 
International Paper agreed to perform environmental investigations in both the Western and 
Eastern Areas. 

Woodward-Clyde prepared a work plan outlining the proposed investigation of these areas 
(Woodward-Clyde 1998).  While the Western and Eastern Areas were being investigated in early 
1999, the work plan was revised to include an additional perimeter boring investigation along the 
noted linear feature on the Port of Longview’s property (URS 1999). 

Field work in the Western Area and Eastern Area began in January 1999.  The results of these 
investigations are included in the soil and groundwater investigation of Eastern Area and soil and 
groundwater investigation Western Area reports, and are summarized in Sections 3.2.2 and 3.2.3, 
respectively (URS 2000a and 2000b). 
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3.2.2 Western Area Investigation 
Long Bell Lumber owned the area referred to as the Western Area (Figure 1-2) in the early 
1900s.  Review of aerial photographs showed that the Western Area apparently included two wet 
sub-areas:  a larger one to the south and a smaller one to the north.  Aerial photographs from 
1947 through 1980, along with chain of title information, indicated that a sludge disposal area 
owned by the City of Longview operated on the larger, southern wet sub-area.  The sludge 
disposal area was part of a City of Longview municipal treatment facility and the construction 
details are unknown; however, the area was likely unlined.  The municipal treatment facility 
could have received influent from many different sources containing various chemicals including 
solvents, petroleum hydrocarbons, metals, and polychlorinated biphenyls (PCBs), as well as 
wood product wastes that could include creosote and PCP.  The Port of Longview purchased the 
parcel that includes the Western Area from the City of Longview in 1980. 

Seven Geoprobe borings were advanced in the Western Area during this investigation and the 
results are presented in the soil and groundwater investigation of Western Area (URS 2000a). 

PCP was not detected in soil samples from this area.  Petroleum hydrocarbons and PAHs were 
detected in some shallow soil samples.  Total carcinogenic PAHs (cPAHs) were detected at a 
concentration above MTCA Method B criteria in one soil sample, but concentrations in all 
samples were below MTCA Method C criteria.  TPH and total non-carcinogenic PAHs were 
detected at concentrations below Interim TPH/MTCA Method B cleanup criteria. 

PCP was not detected in any groundwater samples.  No exceedances of MTCA Method B criteria 
for TWP constituents were detected in groundwater samples.  In addition, the hydraulic gradient 
beneath the TWP Area (and most likely nearby areas, including the Western Area) is nearly flat, 
further minimizing the potential for migration of COCs in groundwater. 

The constituents detected in Western Area soil were not found in multiple borings or at multiple 
vertical intervals within a single boring.  In addition, the chromatograms for the detected 
hydrocarbons did not resemble the chromatograms for petroleum hydrocarbons normally 
associated with the former TWP Area.  Historic operations at the nearby Chevron facility and 
also at a municipal treatment facility within the Western Area may have resulted in adverse 
impacts to soil and groundwater in both the southwestern and northwestern sub-areas.  The 
report concluded that impacts to soil in this area appear to be minor and localized in extent, and 
no further investigation or evaluation was necessary (URS 2000a).  Soil and groundwater 
analytical results and selected figures from the Western Area investigation are provided in 
Appendix C. 

3.2.3 Eastern Area Investigation 
A review of historical documents and aerial photographs of the Eastern Area (Figure 1-2) 
indicates that it was owned by Long Bell Lumber and International Paper until 1965, when it was 
purchased by the Port of Longview.  Aerial photographs indicate the Port of Longview filled and 
closed the impoundment, a former municipal disposal area, in 1968.  The former impoundment 
was located underneath the Port of Longview’s paved storage area, which has a foundation that 
consists of a gravel fill layer approximately 5 feet thick overlain by 6 inches of asphalt. 
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Three borings were advanced within the area of the former Eastern Area impoundment during 
this investigation.  Three groundwater monitoring wells were installed outside the northern, 
western, and eastern corners of the former impoundment area.  Results are presented in soil and 
groundwater investigation of Eastern Area (URS 2000b). 

PCP was not detected in soil samples from this area.  Petroleum hydrocarbons and PAHs were 
detected in some soil samples collected from below the engineered fill at depths from 5 to 7 feet 
bgs.  Concentrations of cPAHs were detected above MTCA Method B criteria but below MTCA 
Method C criteria in one soil sample.  TPH and non-carcinogenic PAHs were detected at 
concentrations below MTCA A and MTCA B cleanup criteria, respectively. 

PCP was not detected in any groundwater samples.  No exceedances of MTCA Method B criteria 
for TWP constituents were detected in groundwater samples.  Total arsenic was detected at 
concentrations exceeding MTCA Method B criteria, but dissolved arsenic was not detected in 
any of the groundwater samples.  The detection of total arsenic is most likely attributable to 
naturally-occurring arsenic sorbed to colloids or particulates.  Heptachlor was detected in one 
sample at a concentration equal to the MTCA Method B criterion, but was not detected in a 
duplicate sample collected from the same well.  The detection of heptachlor near the method 
detection limit in one sample, coupled with its non-detection in a duplicate sample, suggests that 
either the detection of the compound may be attributable to laboratory bias, or that the compound 
was not present above the MTCA Method B criterion.  The heptachlor, if present, was 
determined to likely be related to historical pesticide application in this area.  Chloroform was 
detected in groundwater in one well at a concentration slightly greater than the MTCA Method B 
criterion.  Chloroform is a common constituent resulting from routine disinfection (i.e., 
chlorination) of drinking water.  The detected concentration was well below the US Primary 
Drinking Water Standard of 100 micrograms per liter (µg/L). 

The Eastern Area investigation results identified some low-level localized impacts to soil, but no 
significant contamination of groundwater.  Based on the low levels of detections within and 
surrounding the Eastern Area, impacts to soil in this area appear to be minor and localized in 
extent.  The detected constituents were not found in multiple borings or at multiple vertical 
intervals within a single boring.  In addition, the Eastern Area is effectively capped by the 
constructed engineered storage area in that location.  Analytical results for a comprehensive suite 
of constituents also indicated that groundwater had not been affected significantly by the former 
impoundment.  The low concentrations of detected constituents in soil and their localized 
distribution and low mobility, coupled with the lack of direct routes of exposure for the detected 
constituents, indicate that the detected constituents did not pose a significant risk to human 
health or groundwater quality.  Therefore, the report concluded that further investigation or 
evaluation of the Eastern Area was not necessary (URS 2000b).  Selected figures from the 
Eastern Area investigation are included in Appendix C. 

3.2.4 Maintenance Facility Area Investigation – Phase II 
After completion of field investigations in the Western and Eastern Areas, International Paper 
prepared a work plan for investigation along the linear feature noted on historical aerial 
photographs (URS 1999).  The investigation occurred in July 1999.  This investigation of the 
area north and west of the TWP Area represented a logical continuation of the July 1998 
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investigation.  A total of 29 Geoprobe borings were advanced and sampled (PB-15 through 
PB-43) in the MFA (Figure 2-1).  Soil samples were collected from each boring and screened in 
the field for volatiles and petroleum hydrocarbons.  Based on the field screening results, 31 soil 
samples were analyzed for TPH, PCP, and PAHs.  Groundwater samples were selected from nine 
Geoprobe borings for analysis. 

The results of this investigation were summarized in the additional perimeter boring 
investigation report and MFA work plan (URS 2000c).  Select figures from this report are 
included in Appendix C.  Soil and groundwater affected by TPH and PAHs were identified 
generally along the linear feature interpreted to be a former wood-treating wastewater 
conveyance ditch.  The report recommended performing a third phase of work to delineate the 
boundaries of impacted soil and groundwater in this area.  A pilot test of oxygen release 
compound (ORC) injection was recommended to evaluate the feasibility and effectiveness of 
ORC as a remedial alternative for site groundwater. 

3.2.5 Maintenance Facility Area Investigation – Phase III 
In February 2000, a third phase of investigation was performed to further delineate the extent of 
affected soil and groundwater in the MFA.  Fifteen Geoprobe borings were advanced (PB-44 
through PB-58) and 17 soil samples were analyzed for TPH, PCP, and PAHs.  Groundwater 
samples were collected from ten Geoprobe borings for laboratory analysis.  The sampling 
locations and analytical data summary tables were provided to Ecology and the Port of Longview 
on April 19, 2000.  The results of this investigation (with the exception of the ORC results) were 
presented in the offsite investigation report and AAFS (URS 2000d).  Select figures presenting 
the analytical results are included in Appendix C.  The extent of affected soil and groundwater in 
the MFA was generally defined based on the findings of this investigation, although some 
additional investigation was warranted to confirm the lateral extent of the plume and soil 
contamination. 

The ORC pilot test consisted of installation of a 2-inch polyvinyl chloride (PVC) monitoring 
well (MW-ORC-1A) located approximately 10 feet downgradient of historic abandoned 
monitoring well 97-6A and injection of approximately 50 pounds of ORC into Aquifer A near 
MW-ORC-1A.  Groundwater samples from MW-ORC-1A were collected every two weeks for a 
period of 2 months.  In addition, oxygen levels in adjacent monitoring wells were monitored.  
The results of the ORC pilot test were presented in a meeting with the Port of Longview, 
Ecology, and International Paper in October 2000.  The analytical data summary table is 
included in Appendix C.  The ORC pilot study was deemed unsuccessful both in reducing 
concentrations of monitored constituents and in increasing concentrations of dissolved oxygen 
(DO) in site groundwater during the test. 

3.2.6 Maintenance Facility Area – Additional Action 
After completion of the AAFS, International Paper submitted a work plan for installing a 
biosparging/bioventing system in the MFA in February 2002 (URS 2002), and the work plan was 
approved by Ecology on March 26, 2002.  The primary objectives of the additional actions 
undertaken within the MFA were to: 
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• Treat affected groundwater to the extent practicable, to reduce the mobility, toxicity, and 
potential downgradient migration of COCs in groundwater 

• Treat affected vadose zone soil to reduce mobility and toxicity and reduce potential 
future contributions to groundwater 

In accordance with the work plan, a biosparging/bioventing system was installed within the MFA 
and began operating in June 2002.  Monitoring of site groundwater in the MFA has been ongoing 
since system start-up. 

 Biosparging/Bioventing Treatment System Design 3.2.6.1

The MFA biosparging/bioventing remediation system consists of: 

• Three horizontal biosparging wells screened within the Lower Sand – Aquifer A (AS-09 
through AS-11) which are 140 feet, 150 feet, and 100 feet in length, respectively 

• Four vertical bioventing wells screened within the Upper Sand (BV-12 through BV-15) 
completed to depths of 8, 7.6, 6.9 and 8 feet bgs, respectively 

• One horizontal bioventing well screened within the Upper Sand (BV-16) which is 
200 feet in length 

• Five groundwater monitoring/venting wells screened with the Lower Sand (AV-09 
through AV-13) 

The boring logs and well construction as-built drawings are provided in Appendix B (vertical 
wells) and Appendix D (horizontal wells).  The locations of the system wells are shown on 
Figure 3-1.  The biosparging wells were placed in the vicinity of the primary areas of impacted 
groundwater and are screened in Aquifer A.  The groundwater monitoring/venting wells were 
screened in the upper portion of Aquifer A and were completed to approximately 5 feet below 
the bottom of the Upper Silt layer.  The purpose of the biosparging wells was to provide oxygen 
to areas of impacted groundwater.  The purpose of the groundwater monitoring/venting wells 
was to monitor the performance of the biosparging wells and relieve any excess pressure in the 
subsurface. 

The vertical bioventing wells are 4-inch-diameter wells screened above the Upper Silt layer.  The 
horizontal bioventing well consists of a 3-inch-diameter HDPE well with a 200-foot screened 
interval above the Upper Silt layer (Appendix D).  The initial purpose of these wells was to 
provide oxygen to the shallow soil via soil-vapor extraction.  As a result of higher perched 
groundwater elevations above historical norms, the bioventing system also was configured to 
allow operation as a second biosparging system.  The bioventing system has been operating in a 
biosparging mode, since perched groundwater elevations in the MFA have generally remained 
above the well screen intervals in portions of the site. 

The wells were completed below grade in flush-mounted vaults and were connected to 2-inch-
diameter HDPE piping, with the exception of the 3-inch-diameter HDPE horizontal bioventing 
well piping.  Air was delivered to the MFA system wells from a biosparging compressor (AS 
system) and a reconfigured bioventing blower (BV system) via buried header and lateral piping.  
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The groundwater monitoring/venting wells allowed venting of Aquifer A during biosparging 
operations, and continue to allow monitoring of MFA groundwater conditions. 

The biosparging compressor and bioventing blower systems are skid-mounted.  The biosparging 
system consists primarily of an air injection compressor, a heat exchanger, and associated 
valving (Appendix D).  The biosparging compressor provides oxygen to the groundwater in 
Aquifer A.  The bioventing blower provides oxygen to the perched groundwater situated above 
the Upper Silt. 

 Summary of Biosparging/Bioventing Treatment Systems Operation and 3.2.6.2
Performance Monitoring Results 

System Operation 

The MFA biosparging/bioventing system was started in June 2002.  O&M activities during the 
first year included monthly site visits, quarterly monitoring events, and semi-annual groundwater 
performance monitoring events that coincided with O&M activities in the TWP Area in 
accordance with the PCMP (Woodward-Clyde 1997c).  The O&M activities in subsequent years 
have included monthly site visits and semi-annual groundwater performance monitoring for both 
the MFA and TWP Area.  Monitoring wells sampled semi-annually within the MFA in this 
monitoring program include:  AV-09 through AV-13; 99EA-3A; 97-6A (abandoned and replaced 
on May 11, 2004 by 04-6A), and 97-6B.  In addition, PCMP well 97-5A (located in the southern 
corner of the MFA) is currently sampled every 5 years in accordance with the current PCMP 
schedule.  Based on observations of PAH concentrations that exceeded cleanup levels in some 
site wells, the frequency of groundwater performance monitoring was increased to quarterly in 
2007 in specific MFA and TWP Area wells, as determined by discussion with Ecology.  Semi-
annual monitoring resumed during 2008. 

The MFA biosparging/bioventing system operated as designed for approximately 6 years.  In 
November 2007, a bioventing system blower failure was discovered and this system has not 
operated since that time with Ecology’s concurrence (December 17, 2007).  The biosparging 
system compressor failed in June 2008 and that system also has remained off with the 
concurrence of Ecology (July 2, 2008).  The monthly remediation system equipment operations 
and maintenance and monitoring data has been documented annually in the annual remedial 
operations and groundwater monitoring reports prepared by URS/AECOM (URS 2003a and b, 
2004, 2005, 2007a, 2008a, 2009, 2010a, 2011a, 2012a, 2013a, and 2014, and AECOM 2015).  
The performance monitoring results and significant findings are summarized below. 

Performance Monitoring Results 

Dense Non-Aqueous Phase Liquid Measurements.  Dense non-aqueous phase liquid 
(DNAPL) thickness measurement and product recovery has been conducted within the MFA 
well network since remedial activities began in 2002.  Section 3.3.1 provides a comprehensive 
discussion of product occurrence and recovery.  DNAPL recovery rates are depicted on 
Figure E-1 in Appendix E.  Both DNAPL recovery and DNAPL thickness have declined 
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significantly with time.  Based on the most recent monitoring events conducted from 2004 
through 2014, only one well (BV-13) had a measurable thickness of DNAPL after 2004. 

Biosparging/Bioventing Monitoring Data.  The historical system operation and groundwater 
field parameter measurements are presented in Tables E-1 and E-2 in Appendix E.  DO 
concentrations and redox potentials monitored in groundwater were generally indicative of 
aerobic conditions (greater than 2 milligrams per liter [mg/L] DO and positive redox potentials) 
in the monitoring well and biosparge well network during and immediately after active 
biosparging had been terminated.  DO concentrations generally increased in the MFA wells 
during the sparging operations.  The consistently highest levels of DO (e.g., exceeding 10 mg/L) 
were evident in well AV-09, located adjacent to horizontal biosparging well AS-09 (Figure 2-1).  
The groundwater temperature in the wells screened within the Lower Sand – Aquifer A prior to 
sparging ranged from approximately 13 to 14 degrees Celsius.  During active sparging, 
groundwater temperatures generally rose a few degrees in all of the AV wells (Table E-1 in 
Appendix E).  Groundwater pH values did not exhibit any clear trends and ranged from 
approximately four to eight standard units. 

Well vapor monitoring data (Tables E-3 and E-4 in Appendix E) indicated that during active 
sparging, positive pressures were measured in all of the wells screened within the Upper Sand 
and in Lower Sand – Aquifer A.  Volatile organic vapor screening conducted in the wells using a 
photoionization detector (PID) and a flame ionization detector (FID) indicated that only 
monitoring well AV-10 had elevated readings prior to and during air sparging operations 
(Table E-3 in Appendix E).  Vapor monitoring of the MFA well network indicated that all of the 
wells had increased oxygen levels during sparging operations. 

Groundwater Monitoring Results.  Historically, groundwater monitoring in the MFA has been 
conducted semi-annually since the AV monitoring wells were installed in 2002.  Earlier 
groundwater monitoring of selected wells within the MFA also was conducted.  The newest 
MFA wells (TMW-1 through TMW-12) have been sampled twice since installation in 2008.  
With the exception of monitoring well 97-6B, all of the groundwater samples have been 
collected from monitoring wells screened within the Lower Sand – Aquifer A.  Monitoring well 
97-6B is screened within the deeper portion of the saturated zone in the Lower Sand – Aquifer B.  
The primary COCs identified in the groundwater include diesel-range organics (DRO), 
naphthalene, and cPAHs.  The COC concentration data for monitoring wells within the area of 
affected groundwater is depicted on Figures E-2 (E-2A and E-2B) through E-6 in Appendix E.  
Table 3-3 summarizes the groundwater analytical data, along with MTCA cleanup levels. 

The depth to groundwater measurements for the PMCP monitoring network collected in March 
and September from 2009 through 2014 are presented in Table E-5 in Appendix E.  The wells 
were monitored within a short time interval (approximately 1 hour) in accordance with the 
PMCP groundwater monitoring program.  Groundwater elevations fluctuate seasonally, with 
lower groundwater elevations evident during the September monitoring events.  As shown on 
corresponding groundwater potentiometric contour maps, Figures E-7 through E-18 presented in 
Appendix E, the inferred groundwater flow direction during these monitoring events was 
generally northeasterly to northerly although, some northwesterly flow was periodically 
observed. 



Remedial Investigation Activities SECTIONTHREE 
 

3-10  
PUBLIC_REVIEW_DRAFT_MFA_RIFS_REPORT-121815.DOCX 

Biodegradation Parameters.  Groundwater bacterial testing conducted during the monitoring 
program indicated that hydrocarbon degrading, as well as other groundwater bacterial 
populations, increased significantly in all of the wells during active sparging operations when 
compared to the baseline pre-sparging levels.  Other evidence of increased biodegradation rates 
in the groundwater included increasing levels of sulfates in all of the MFA monitoring wells. 

Diesel-Range Organics.  Baseline groundwater quality data collected prior to startup of the 
biosparging remedial system indicated that elevated DRO concentrations were evident in 
monitoring wells AV 10 and 97-6A/04-6A (Table 3-3 and Figures E-2A and E-3 in Appendix E).  
DRO concentrations at AV-10 were initially 11.8 mg/L and following system startup increased 
to a high of 1,200 mg/L (September 2003) and then steadily declined during operation of the 
treatment system.  Between 2009 and 2014, DRO concentrations in AV-10 have fluctuated 
between 4.1 mg/L and 11 mg/L. 

DRO concentrations in AV-12 were initially 0.667 mg/L prior to system startup in 2002 and 
since then have typically not been detected or detected at low levels.  During the site-wide 
sampling event in September 2014, DRO was detected at an estimated value of 0.13 mg/L.  
Since 2008, DRO concentrations at AV-09 have been below the detection limit or less than the 
cleanup level (Table 3-3 and Figure E-2B in Appendix E). 

DRO concentrations in 97-6A ranged from 2.0 mg/L to 19 mg/L during the 4 years of 
monitoring prior to startup of the remedial system.  In 2004, this well was replaced by well 
04-6A and since 2008 DRO concentrations in this well have ranged from 0.49 mg/L to 8.1 mg/L 
(Table 3-3 and Figure E-3 in Appendix E).  DRO concentrations in 97-6B ranged from 
0.21 mg/L to 2.3 mg/L during sampling conducted from August 1998 through August 2001.  
Following startup of the remedial system, DRO concentrations in this well declined and no 
significant rebound in concentrations has occurred through 2014.  DRO concentrations in this 
well have ranged from not detected to 0.43 mg/L since 2009. 

Naphthalene.  Baseline groundwater sampling identified elevated concentrations of naphthalene 
in monitoring wells 97-6A (2,060 µg/L to 11,300 µg/L) and AV-10 (1,150 µg/L) (Table 3-3 and 
Figures E-3 and E-4A in Appendix E).  After startup of the remedial system, naphthalene 
concentrations in AV-10 fluctuated, but concentrations increased significantly from September 
2003 to March 2004 (Table 3-3 and Figure E-4A in Appendix E).  Naphthalene concentrations 
declined steadily following this transient spike and the site-wide sampling completed more 
recently between 2009 and 2014 identified naphthalene levels ranging from 1.5 µg/L to 14 µg/L.  
Monitoring well 97-6A (abandoned and replaced by monitoring well 04-6A in 2004) did not 
exhibit the same increase in concentrations as noted in AV-10.  In general, naphthalene 
concentrations in this well declined following startup of the remedial system (Table 3-3 and 
Figure E-3 in Appendix E).  Site-wide sampling conducted at 04-6A between 2009 and 2014 
detected naphthalene at concentrations ranging from 0.18 µg/L to 930 µg/L.  Naphthalene 
concentrations in wells AV-09 and AV-12 have been significantly below the MTCA Method B 
cleanup level (160 µg/L) since monitoring began in those wells in 2002 (Figure E-4B). 

Carcinogenic Polycyclic Aromatic Hydrocarbons.  The total toxic equivalent concentration 
(TTEC) value is calculated as the sum of seven carcinogenic PAHs (cPAHs) multiplied by a 
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TEF. The cPAH TTEC detected in the baseline groundwater samples collected from the MFA 
monitoring well network was less than 1 µg/L (Figures E-5A, E-5B, and E-6 in Appendix E).  As 
noted with the other COCs, the cPAH concentrations in monitoring well AV-10 exhibited a 
significant increase following the startup of the system (Figure E-5A in Appendix E).  The cPAH 
TTECs in this well were as high as 2,160 µg/L in March 2004 and have consistently decreased 
thereafter.  cPAH TTECs in this well during sampling conducted in between 2009 and 2014 
ranged from 0.056 µg/L to 0.275 µg/L.  The cPAH TTECs in monitoring wells AV-09, AV-12, 
and 04-6A fluctuated during remedial system operation and the site-wide sampling of these wells 
in September 2014 detected cPAH TTECs of 0.028 µg/L, 0.000035 µg/L, and 0.064 µg/L, 
respectively (Figures E-5B and E-6 in Appendix E). 

 Conclusions 3.2.6.3

Based on the results of the performance monitoring conducted during the implementation of the 
MFA biosparging/bioventing remedial measures: 

• Depth-to-groundwater monitoring conducted during previous investigations and the 
PMCP indicate that that groundwater potentiometric heads fluctuate due to tidal and 
seasonal influences, and groundwater predominantly flows northerly to northeasterly. 

• Measurable DNAPL has historically been identified in the MFA primarily in three 
monitoring wells, one screened within the perched groundwater in the Upper Sand 
(BV-13) and two screened within the Lower Sand – Aquifer A (AV-10 and 04-6A).  
DNAPL has been noted in BV-13 from the initial monitoring events conducted in 2003 
through the site-wide monitoring in 2014.  However, the quantity of DNAPL recovered 
from BV-13 has declined significantly, with the majority of the 29 gallons of product 
recovery occurring over the first several years of product removal (Figure E-1 in 
Appendix E). 

• In contrast, DNAPL was evident only in AV-10 and 04-6A during monitoring conducted 
in 2003 and 2004 and only lesser quantities (e.g., approximately 2.2 and 2.8 gallons, 
respectively) of product has been recovered from these wells.  These data indicate that 
significant quantities of DNAPL do not appear to exist within the Upper Sand and only 
limited observations of DNAPL have been made beneath the Upper Silt within the Lower 
Sand aquifer.  As previously suggested, the presence of product within the Lower Sand 
aquifer appears to be an artifact of the initial drilling process, in which product was 
smeared down during the advancement of the borehole. 

• Dissolved phase DRO, naphthalene, and cPAH concentrations exceeding MTCA cleanup 
levels were evident in the central portion of the MFA prior to operation of the 
biosparging system.  Following startup of the remedial system, concentrations of COCs 
declined with the exception of AV-10, which exhibited a spike in contaminant levels after 
approximately 1 ½ years of operation.  COC concentrations in this well also decreased 
significantly over the next year of operation.  The COC trend graphs (Figures E-2 
through E-6 in Appendix E) support the conclusion that the biosparging system has 
reduced COC concentrations in groundwater. 
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• Sampling in the MFA has generally been conducted semi-annually since 2002.  Results 
have indicated that concentrations of COCs generally remain below cleanup levels for all 
monitored wells within the MFA with the exception of DRO and PAH concentrations at 
some central interior MFA wells.  Results from field filtering of site samples appears to 
indicate that PAH concentrations occasionally observed at these and other site wells may 
be  associated with filterable particulates and are non-representative of dissolved-phase 
groundwater concentrations.  Recent semi-annual groundwater monitoring through 2014 
did not indicate any particular changes or trends relative to historical results. 

• TPH concentrations have historically generally remained below cleanup levels with the 
exception of MFA wells AV-10 and 04-6A that are located near the former lineament 
interpreted to be a ditch that formerly conveyed liquids from the TWP Area.  During 
more recent monitoring events in 2013 and 2014, a potential increase in concentrations 
has been observed in monitoring wells located in the vicinity of the TWP Area (e.g., AV-
09 and 04-6A).  Further evaluation of this observation will be conducted. 

• Biosparging appears to have increased the hydrocarbon degrading bacteria population in 
the groundwater within the MFA significantly during the years in which the treatment 
system operated.  COC concentrations in the monitoring wells decreased substantially 
within the first 2 years of system operation, which appears to coincide with the large 
increase of hydrocarbon-degrading bacteria populations.  Elevated bacterial populations 
remained above baseline levels even after shutdown of biosparging operations. 

• Groundwater quality at the MFA perimeter groundwater monitoring wells continues to be 
below MTCA Method B cleanup levels. 

3.2.7 Maintenance Facility Area Additional Investigation 
 Purpose and Scope 3.2.7.1

In 2006, Ecology requested that an RI/FS be produced for the MFA to summarize and document 
the historical investigation and evaluation efforts conducted in accordance with the requirements 
of both the Washington State DW Regulations (Chapter 173-303 WAC) and the MTCA Cleanup 
Regulation (Chapter 173-340 WAC) that have been discussed in previous sections of this report 
(WDOE 2006).  Historic site activities conducted under both Agreed Order DEHS-S437 (1997) 
and Consent Decree 97-2-01088-9 (1997) were summarized in a RI/FS report that was submitted 
to Ecology on January 19, 2007 (URS 2007b).  Comments were subsequently received and 
incorporated into a revised document that was submitted to Ecology in May 2007.  Ecology 
provided comments on the draft RI/FS report on March 19, 2008 (WDOE 2008) that included a 
request for additional investigation to further delineate the nature and extent of contamination at 
specific locations within the MFA.  Subsequently, URS prepared an additional investigation 
work plan (URS 2008b), which was submitted to Ecology in June 2008.  As presented in the 
work plan, the primary objectives of the additional investigation were to: 

• Assess the full nature and extent of contamination 

• Portray the nature and extent of contamination 

• Describe the cleanup action alternatives being considered for the MFA 
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To achieve these objectives, URS implemented the following scope of work: 

• Completed 15 soil borings (PB-59 through PB-73) to the top of the Upper Silt 

• Installed 12 temporary monitoring wells (TMW-01 through TMW-12) within Aquifer A 

• Collected selected soil samples from the new soil borings and monitoring wells for 
chemical analysis 

• Collected groundwater samples from the existing and new monitoring wells located in the 
MFA 

• Developed remedial action alternatives (presented in Section 7) based on the results of 
this investigation and prior site investigations 

 Field Methods and Procedures 3.2.7.2

Sampling Location Rationale and Procedures 

A total of 15 soil borings (PB-59 through PB-73) and 12 temporary monitoring wells (TMW-01 
through TMW-12) were advanced and installed in the MFA in September 2008 (Figure 2-1).  
The rationale for the various boring/monitoring well locations is summarized in Table 3-4. 

Prior to implementing the investigation, a site-specific utility clearance within the property 
boundary was completed to clear the soil boring locations.  The drilling program was completed 
by Cascade Drilling, Inc. of Woodinville, Washington on September 11 through 15, 2008.  The 
borings were advanced using a Geoprobe push probe drilling rig.  The details regarding the 
borehole sampling, groundwater monitoring well installation, groundwater sampling and 
management of the investigation-derived wastes were outlined in the sampling and analysis plan 
contained in the additional investigation work plan (URS 2008b).  In general, soil samples were 
collected continuously and were screened using a PID.  The PID readings were recorded on the 
boring logs provided in Appendix B.  Generally, the soil samples with the highest PID readings 
were selected for analysis and were collected directly from acetate liners and placed into 
laboratory-supplied glassware.  The sample glassware was placed into a cooler with ice and 
submitted to the laboratory under chain of custody protocol.  All down-hole soil sampling 
equipment was decontaminated prior to use by washing with a dilute Alconox detergent solution 
and triple rinsed with tap water. 

Temporary monitoring wells were installed using a larger diameter (3-inch) probe rod that was 
advanced into the Upper Silt unit.  A smaller diameter (2-inch) probe rod was then advanced 
through the Upper Silt unit and into the Lower Sand – Aquifer A.  Each well was constructed 
using 10 feet of 2-inch-diameter Schedule 40 PVC pre-pack well screen and blank Schedule 40 
PVC riser.  The monitoring well as-built details are provided on the boring logs presented in 
Appendix B. 

The wells were developed following installation by surging and pumping methods to remove 
suspended solids and reduce the groundwater turbidity.  The well development was performed in 
accordance with the sampling and analysis plan contained in the additional investigation work 
plan (URS 2008b).  The quantity of water removed from each well ranged from approximately 
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24 to 36 gallons.  No NAPL was observed or measured in any of the new wells prior to or 
following well purging.  Gibbs & Olsen, a licensed land surveyor surveyed the temporary 
monitoring well top of casing elevations.  Table 2-1 summarizes the well elevation data. 

The temporary monitoring wells were sampled on September 23, 2008 and March 18, 2009 using 
low flow sampling methods in accordance with procedures outlined in the sampling and analysis 
plan (URS 2008b).  Both filtered and unfiltered samples were collected for PAH analysis.  The 
field water quality parameters measured at each well were recorded on Groundwater Sampling 
Data Sheets (Appendix F). 

Analytical Methods 

Soil and groundwater samples were submitted for analysis to Columbia Analytical Services, of 
Kelso, Washington, an Ecology-accredited laboratory.  The quality assurance/quality control 
methods employed during the testing program were in general conformance with the Quality 
Assurance Project Plan contained in the additional investigation work plan (URS 2008b).  Soil 
and groundwater samples were analyzed for DRO and residual-range organics (RRO) by 
Ecology Method NWTPH-Diesel extended and PAHs by EPA Method 8270D SIM.  Soil 
samples from the monitoring well completed within the Mechanics Shop (TMW-02) also were 
analyzed for volatile organic compounds (VOCs) using EPA Method 8260B and metals by EPA 
Method 6010B.  Table 3-3 summarizes groundwater analytical data for PAH and TPH analyses, 
and Tables 3-5 and 3-6 summarize additional investigation soil analytical data for VOCs/metals 
(TMW-02) and PAH/TPH, respectively.  Data is compared to screening levels identified in 
Table 3-1.  Cleanup levels for cPAHs are based on the TTEC of the mixture using the toxicity 
equivalency methodology in WAC 173-340-780 (8). 

The laboratory analytical reports for soil data collected in September 2008 are provided in 
Appendix G.  The analytical data was validated by a URS chemist and the data assessment 
reports are also presented in Appendix G.  URS did not identify any data usability issues during 
their review of the laboratory reports.  The laboratory analytical reports for groundwater data 
collected in September 2008 and March 2009 have been provided in annual reports. 

 Additional Investigation Results 3.2.7.3

Subsurface Conditions 

Hydrogeology.  The locations of cross sections developed to illustrate subsurface conditions are 
shown on Figure 3-2.  Figures 3-3, 3-4, and 3-5 provide north to south (A-A’), and east to west 
(B-B’ and C-C’) geologic cross sections, respectively.  The majority of the borings and 
temporary monitoring wells were completed north and south of the approximate centerline of the 
MFA to further assess the extent of soil and groundwater contamination.  The principal geologic 
units present in the MFA exhibited only minor variability, such as variations in relative thickness 
and gradation into the underlying units.  The Upper Silt unit was noted to have interbedded silty 
sands to sandy silts and also predominantly silts layers.  At some locations, thin sand layers were 
noted in the Upper Silt Unit. 
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Perched groundwater was noted in the Upper Sand unit directly above the Upper Silt in the 
majority of the new borings and monitoring wells completed during this investigation.  The 
perched groundwater was noted during drilling at depths ranging from approximately 6 to 
13.5 feet bgs.  Static perched depth-to-groundwater levels ranged from approximately 3 to 
6 feet bgs (Table 2-1).  The perched groundwater zone appears to have a limited saturated 
thickness (e.g., less than 5 feet). 

Groundwater was generally encountered during drilling of the wells at the contact between the 
bottom of the Upper Silt unit and the Lower Sand – Aquifer A.  The depth to groundwater at the 
time of drilling ranged from 9.5 to 17.5 feet bgs.  Static groundwater elevation data for 2008 and 
2009 are summarized in Table 2-1.  Based on the depth to groundwater noted during drilling and 
the static depth-to-groundwater level measurements, groundwater in the temporary monitoring 
wells was under confined conditions. 

The groundwater elevations for September 22, 2008 are shown on Figure 2-4, and the 
groundwater elevations for March 19, 2009 are shown on Figure 2-5.  Consistent with previous 
monitoring conducted in the MFA and adjacent areas, the groundwater gradient was very flat 
with only a minor gradient change (approximately 0.0002 feet per foot) noted across the MFA.  
The general groundwater gradient was northerly to northeasterly, consistent with previous water 
level monitoring events. 

Sheen and Dense Non-Aqueous Phase Liquid Occurrence.  Table 3-7 summarizes the sheen 
and DNAPL observations for the existing borings and the borings completed during the 
additional investigation.  Figure 3-6 shows the approximate extent of sheen noted in the Upper 
Sand, along with evidence of DNAPL occurrence.  Sheen generally was evident in soil ranging 
from 3.5 to 10 feet bgs.  Borings completed to better define the extent of DNAPL in soil (e.g., 
PB-59, PB-60, PB-61, PB-64, PB-66, PB-67, PB-70, PB-71, and TMW-09) did not encounter 
evidence of residual DNAPL, with the exception of PB-59.  DNAPL was evident in PB-59 at 
depths from 7 to 10 feet bgs.  Sheens were noted in soil samples at depths from 6 to 10 feet bgs 
in boring PB-61 and from 7 to 9 feet bgs in PB-67. 

Soil Analytical Results 

Table 3-6 summarizes the soil analytical results for samples collected from borings PB-59 
through PB-73 and the temporary monitoring wells during the additional investigation conducted 
in September 2008.  The DRO, naphthalene and cPAH TTEC soil sampling results from the 
2008 additional investigation are depicted on Figure 3-7. 

Diesel-Range Organics.  Only four of the borings (PB-59, PB-60, PB-61, and PB-67) detected 
DRO concentrations exceeding the MTCA Method C cleanup level (2,000 mg/kg).  DRO 
concentrations in these borings ranged from 2,700 milligrams per kilogram (mg/kg) (PB-67) to 
14,000 mg/kg (PB-59).  The deeper samples collected from these borings were well below the 
MTCA Method C cleanup level with the exception of PB-61.  DRO was detected in PB-61 at 
5,100 mg/kg at 8 feet bgs and 16 mg/kg at 6.5 feet bgs.  DRO was not detected in any of the 
temporary monitoring well (TMW-01 through TMW-12) soil samples exceeding the MTCA 
Method C cleanup level. 
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Polycyclic Aromatic Hydrocarbons.  PAHs were detected in the majority of the soil samples 
collected during this investigation.  However, only a limited number of PAHs were detected in 
the soil samples collected from temporary monitoring wells TMW-01 through TMW-12.  The 
highest levels of PAHs corresponded to the sample locations with the highest concentrations of 
DRO.  None of the soil samples exceeded the TTEC for cPAHs.  Naphthalene was detected at 
elevated concentrations in borings PB-59, PB-60, and PB-61 ranging from 140 mg/kg (PB-60) to 
1,700 mg/kg (PB-59). 

Volatile Organic Compounds and Metals.  Low concentrations of aromatic hydrocarbons (e.g., 
toluene, ethylbenzene, and xylenes) and ketones (e.g., acetone and 2-butanone) were detected in 
the soil samples collected from TMW-02 (Table 3-5).  In addition, 1,2,4-trimethylbenzene, 
1,3,5-trimethylbenzene, 4-isoproyltoluene and carbon disulfide were detected at low 
concentrations in the soil samples.  The levels of these compounds that were detected were well 
below the MTCA Method B and C cleanup levels. 

Arsenic, barium, cadmium, chromium, lead, and mercury were detected in both soil samples 
collected from TMW-02 at concentrations well below MTCA Method A/B cleanup levels 
(Table 3-5). 

Groundwater Analytical Results 

Groundwater analytical results for the samples collected in September 2008 and March 2009 
from temporary monitoring wells TMW-01 through TMW-12 and existing monitoring wells 
AV-09 through AV-13, 04-6A, 97-6A (historic abandoned), 97-6B, and 99EA-3A are 
summarized in Table 3-3.  Selected wells from areas adjacent to the MFA also were sampled 
during the monitoring events.  The DRO, cPAH, and naphthalene concentrations for these 
sampling events are depicted on Figures 3-8, 3-9, and 3-10, respectively.  Monitoring wells 
AV-09 through AV-13, 04-6A, 97-6B, and 99EA-3A, as well as selected wells from areas 
adjacent to the MFA, have continued to be sampled twice annually since March 2009 (see 
Table 3-3).  The DRO, cPAH, and naphthalene concentrations in groundwater in September 
2014 is depicted on Figure 3-11. 

Diesel-Range Organics.  DRO concentrations in groundwater during the September 2008 and 
the September 2014 sampling events are depicted on Figures 3-8 and 3-11, respectively.  During 
the September 2008 sampling event, the highest concentrations were evident in existing 
monitoring wells AV-10 and 04-6A situated along the historic lineament.  AV-10 (5.0 mg/L) and 
04-6A (1.1 mg/L) were the only wells to exceed the DRO MTCA Method B cleanup level 
(0.5 mg/L).  DRO was only detected in three of the temporary monitoring wells at concentrations 
ranging from 0.019 mg/L (TMW-04) to 0.16 mg/L (TMW-02) during the September 2008 
sampling event.  The highest concentrations of DRO continue to be observed in monitoring wells 
AV-10 and 04-6A, situated along the historic lineament, through the September 2014 sampling 
event.  Concentrations of DRO exceeded the MTCA Method B cleanup level at monitoring wells 
AV-10 (11 mg/L), AV-13 (0.56 mg/L), 04-6A (8.1 mg/L), and 99EA-3A (0.86 mg/L) in 
September 2014. 
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Carcinogenic Polycyclic Aromatic Hydrocarbons.  The concentrations of total cPAHs (as 
TTEC) during the March 2009 and the September 2014 sampling events are depicted on 
Figures 3-9 and 3-11, respectively.  During the March 2009 sampling event, two monitoring 
wells in the northwestern portion of the MFA (AV-11 and 99EA3A) and two wells in the 
southeastern portion of the MFA (AV-09 and 04-6A) had detections of cPAH concentrations 
exceeding the MTCA Method B TTEC cleanup level (0.012 µg/L).  Total cPAHs as TTEC at 
AV-11 and 99EA3A were 0.0415 µg/L and 0.924 µg/L, respectively.  Total cPAH as TTEC 
concentrations at AV-09 and 04-6A were 0.0316 µg/L and 0.0495 µg/L, respectively.  None of 
the temporary monitoring wells detected cPAH concentrations exceeding the cleanup level 
during the March 2009 sampling event.  However, cPAH TTECs were detected above the 
cleanup level in two temporary monitoring wells (TMW-02 and TMW-11) during the September 
2008 sampling round.  During the September 2014 sampling event, one monitoring well in the 
northwestern portion of the MFA (AV-10) and three wells in the southeastern portion of the 
MFA (AV-09, 04-6A, and 97-6B) had detections of cPAH concentrations exceeding the MTCA 
Method B TTEC cleanup level.  The concentration of cPAHs as TTEC at AV-10 was 
0.072 µg/L.  Total cPAH as TTEC concentrations at AV-09 04-6A, and 97-6B were 0.028 µg/L, 
0.064 µg/L and 0.019 µg/L, respectively. 

Naphthalene.  Naphthalene concentrations for March 2009 and September 2014 are depicted on 
Figures 3-10 and 3-11, respectively.  During the March 2009 sampling event, none of the 
existing or temporary monitoring wells sampled detected naphthalene exceeding the MTCA 
Method B cleanup level.  Naphthalene concentrations ranged from 0.0091 µg/L (TMW-09) to 
50 µg/L (04-6A).  Naphthalene was not detected in any of the monitoring wells exceeding the 
MTCA Method B cleanup level (160 µg/L) during the September 2008 sampling round.  During 
the September 2014 sampling event, one monitoring well (04-6A) had a detection of naphthalene 
exceeding the MTCA Method B cleanup level.  The naphthalene concentration in that well was 
930 µg/L. 

 Conclusions 3.2.7.4

A summary of findings based on the additional investigation conducted in the MFA is provided 
below for soil and groundwater. 

Soil 

Sheen and DNAPL occurrence appear to be parallel to the historic lineament and the additional 
borings completed north and south of this former feature generally delineated the lateral extent of 
sheen or DNAPL in the Upper Sand unit soil (Figure 3-6).  No evidence of sheens or DNAPL 
was noted in the boreholes completed into the Lower Sand. 

Elevated levels of DRO and naphthalene generally coincided with evidence of sheen and 
DNAPL observations in the borings.  Borings PB-59, PB-60, and PB-61, adjacent to the 
northeast corner of the Mechanics Shop (Figure 3-7) had detections of DRO and naphthalene at 
8 feet bgs at concentrations exceeding MTCA Method C cleanup levels.  The deeper samples 
collected from these borings at 10 to 11 feet bgs did not exceed MTCA Method C cleanup levels.  
Borings completed west (TMW-3) and south (TMW-02 and TMW-01) of these borings detected 
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DRO and naphthalene at concentrations well below cleanup levels.  As shown on Figures 3-6 
and 3-7, contamination appears to extend beneath the northeastern portion of the building. 

DRO and naphthalene concentrations exceeding MTCA Method C cleanup levels were detected 
in PB-67 at 7 feet bgs.  The sample collected at 9 feet bgs in this boring did not exceed cleanup 
levels.  The purpose of this boring was to define the extent of contamination north of boring 
PB-31.  Based on these results, the northern extent of contamination was not defined at boring 
PB-67.  However, borings completed north (TMW-09), northwest (PB-66), and northeast 
(TMW-10) of PB-67 did not detect elevated levels of these compounds and therefore, generally 
define the northern limit of contamination in this area. 

The MTCA Method B soil cleanup level for protection of groundwater for 2-methylnaphthalene 
was lowered to 3.8 mg/kg in 2015, which resulted in an additional exceedance at location PB-70 
(3.9 mg/kg).  However, a duplicate sample collected at that location contained concentrations of 
2-methylnaphthalene below that cleanup level (3.4 mg/kg). 

The soil borings completed during the additional investigation achieved their primary objective 
of better defining the lateral and vertical extent of soil contamination in the Upper Sand unit 
within the MFA.  A summary of MFA soil boring locations from that investigation with 
concentrations of DRO, cPAHs, and naphthalene exceeding MTCA cleanup levels is provided on 
Figure 3-7. 

Groundwater 

The groundwater investigation that was implemented as part of the additional investigations in 
2008 included the installation and monitoring of 12 temporary monitoring wells and sampling of 
existing and new MFA monitoring wells to better define the lateral extent of contamination in 
the Lower Sand – Aquifer A.  Wells TMW-01 through TMW-06 were installed on the 
southwestern side of the historic lineament, and TMW-07 through TMW-12 were located on the 
northeastern side of this feature.  The new and existing wells were sampled in September 2008 
and March 2009.  The NAPL measurements made during these water sampling events did not 
detect the presence of LNAPL or DNAPL in Aquifer A. 

In addition, monitoring wells AV-09 through AV-13, 04-6A, 97-6B, and 99EA-3A, as well as 
selected wells from areas adjacent to the MFA, were sampled twice annually since March 2009.  
Measureable thicknesses of LNAPL or DNAPL were not detected in Aquifer A.  However, a 
trace of NAPL was detected in monitoring well AV-09 in March 2009, and sheens were detected 
in monitoring wells AV-10 and AV-13 in September 2012 and monitoring well 04-6A in March 
2013. 

Based on the sampling results for the temporary monitoring well network, the lateral extent of 
DRO in Aquifer A has been defined.  DRO in groundwater samples from the temporary 
monitoring wells either was not detected or was present at concentrations well below the MTCA 
Method C cleanup level.  Elevated DRO concentrations have been detected consistently only in 
monitoring wells AV-10 and 04-6A located adjacent to the central and eastern parts of the 
historic lineament (Table 3-3 and Figures 3-8 and 3-11).  Elevated DRO concentrations have also 
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been detected infrequently or sporadically at monitoring wells AV-11, AV-12, AV-13, and 
99EA-3A (Table 3-3 and Figures 3-8 and 3-11).  Monitoring wells AV-12 and AV-13 are located 
adjacent to northern part of the historic lineament, monitoring well AV-11 is located west of the 
historic lineament, and monitoring well 99EA-3A is located east of the historic lineament.  The 
highest DRO concentrations in groundwater appear to coincide with the DNAPL occurrence 
within the Upper Sand unit. 

Concentrations of total cPAH as TTEC detected in the temporary monitoring well network in 
2008 and 2009 did not exceed MTCA Method B cleanup levels (0.012 µg/L), with the exception 
of TMW-02 (0.0282 µg/L) and TMW-11 (1.0325 µg/L).  Based on these findings, the general 
extent of cPAH concentrations in groundwater was defined (Figure 3-9).  Monitoring wells 
AV-09, AV-10, 04-6A, and 97-6.B have had cPAH values exceeding the MTCA Method B 
cleanup level of 0.012 µg/L (Table 3-3 and Figures 3-9 and 3-11).  All except AV-09 are located 
adjacent to the historic lineament.  In addition, monitoring wells AV-11, AV-12 and 99EA-3A 
have had cPAH values occasionally exceeding the MTCA Method B cleanup level (Table 3-3 
and Figures 3-9 and 3-11).  Monitoring well AV-12 is located adjacent to the historic lineament, 
monitoring well AV-11 is located west of the historic lineament, and monitoring well 99EA-3A 
is located east of the historic lineament.  The highest levels of cPAHs in the groundwater appear 
to generally coincide with the areas of DNAPL occurrence in the Upper Sand. 

Naphthalene detections in the existing and temporary monitoring well network were well below 
the MTCA Method B cleanup level (160 µg/L) (Figure 3-10).  The highest levels of naphthalene 
also coincided with the area of NAPL occurrence and elevated DRO concentrations (Table 3-3 
and Figures 3-10 and 3-11). 

3.2.8 Mechanics Shop Investigation 
 Purpose and Scope 3.2.8.1

The MFA additional investigation conducted in 2008 identified elevated concentrations of DRO 
and PAHs associated with creosote contamination adjacent to the northeastern portion of the 
Mechanics Shop.  Ecology requested that additional sampling be conducted inside the Mechanics 
Shop to supplement the previous investigations performed outside the Mechanics Shop (Petersen 
2011a).  The supplemental investigation was conducted in accordance with the Mechanics Shop 
Investigation Work Plan (URS 2012b) and the primary objective was to evaluate the subsurface 
conditions within the footprint of the Mechanics Shop. 

In December 2011, a total of 14 shallow borings were completed (PB-74 to PB-87).  Four 
borings were advanced within the fuel and work truck storage room; three borings were 
advanced within the parts storage room; two borings were advanced within the employee lunch 
room; three borings were advanced outside the east wall of the Mechanics Shop; and two 
contingency ‘step-out’ borings were also advanced further to the west (PB-86 and PB-87 
(Figure 3-12).  All of the borings were advanced to the top of the Upper Silt unit with the 
exception of PB-74, PB-75, and PB-86 which met refusal at approximately 6 feet bgs likely due 
to woody debris encountered at that elevation. Those three borings are indicated by magenta 
highlighting on Figure 3-12.  The results of this investigation were provided in the Mechanic 
Shop investigation report dated March 12, 2012 and are summarized below. 
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 Investigation Results 3.2.8.2

Field screening information for the fourteen borings completed during the supplemental 
Mechanics Shop Investigation (PB-74 through PB-87), as well as previous investigation 
locations are summarized in Table 3-7.  During this investigation, five borings exhibited field 
indications of DNAPL (either as direct observation of DNAPL or as a sheen) at depths ranging 
from 7 to 10.5 feet bgs.  Those five borings, as well as two borings from the previous September 
2008 investigation, are indicated by blue highlighting on Figure 3-12. 

The soil analytical results from the supplemental investigation (PB-74 through PB-87) and 
previous sampling (PB-59, PB-60, PB-61, TMW-01, TMW-02, and TMW-03) locations within 
or adjacent to the Mechanics Shop are summarized in Table 3-6.  Soil, DRO, naphthalene, and 
TTEC cPAH data are shown on Figure 3-12.  DRO concentrations ranged from 2.1 mg/kg 
(PB-85) to 14,000 mg/kg (PB-59).  DRO concentrations exceeding the MTCA Method A 
cleanup level (2,000 mg/kg) were detected in borings PB-59, PB-60, PB-61, PB-78 and PB-83.  
Naphthalene concentrations ranged from 6.0 mg/kg (TMW-01) to 1,700,000 mg/kg (PB-59) and 
exceeded the MTCA Method C cleanup level (9,700 µg/kg) at PB-59, PB-60, and PB-61, PB-78, 
PB-79, and PB-80.  Total cPAHs as TTEC concentrations ranged from 0.082 mg/kg (TMW-03) 
to 15,880 mg/kg (PB-59).  TTEC values were compared to the MTCA Method C cleanup levels 
for benzo(a)pyrene.  TTEC concentrations exceeding the MTCA Method C cleanup level 
(2,300 µg/kg) were detected at PB-59, PB-60, PB-61, PB-78, and PB-83. 

Soil samples collected at PB-74 and PB-82 were also analyzed for PCP, and no detectable levels 
of this compound were identified at these locations.  

 Conclusions 3.2.8.3

DNAPL was identified beneath the Mechanics Shop along the northern wall and in the 
northeastern corner of the building (Figure 3-12).  Borings noted with heavy staining, sheen and 
strong odor consistent with DNAPL occurrence were identified beneath the building in borings 
PB-78 and PB-83 and outside the building in PB-79, PB-80, and PB-87.  DNAPL occurrence 
was also observed in previous borings PB-59 and PB-61 located outside the building.  The extent 
of DNAPL beneath and adjacent to the Mechanic Shop building is depicted in Figure 3-12.  
Evidence of DNAPL was noted in the soil from approximately 7.5 to 10.5 bgs. 

DNAPL; DRO; naphthalene; and PAH impacted soil appears to be associated with the same 
source and are typically co-located.  In addition, DRO, naphthalene and PAHs are assumed to 
exist at concentrations exceeding cleanup levels where DNAPL exists.  The data obtained from 
this supplemental investigation generally supports the extent of DNAPL estimated by the 
previous Environmental Visualization System (EVS) modeling in the northeast corner of the 
Mechanics Shop.  DNAPL was generally observed in the new locations where it was predicted to 
be present by the model in the vicinity of location PB-59 (locations PB-78, PB-79, PB-80, and 
PB-83) along the eastern wall of the Mechanics Shop.  The additional data acquired during the 
supplemental investigation was subsequently used to revise the areal and volume estimates 
related to impacted site media and is further discussed in Section 7. 
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3.2.9 In Situ Soil Remediation Treatability Study 
 Purpose and Scope 3.2.9.1

The final in situ soil remediation treatability study report summarizes the treatability testing of 
the primary technologies being considered in the RI/FS (URS 2013b).  Two test pits were 
excavated within the MFA (Figure 2-1); test pit TP-01 was located north of the Mechanics Shop 
in an area previously characterized as less impacted and TP-02 was located east of the 
Mechanics Shop in an area previously characterized as more impacted (e.g., within the DNAPL 
affected area).  Two treatability studies were preformed; an in situ solidification (ISS) treatability 
study and in situ thermal remediation (ISTR) treatability study.  The results of this evaluation 
have been incorporated into this report and are further discussed in Section 7.  The field 
observations and soil testing results related to the nature of the contamination encountered in the 
test pits is summarized below. 

 Treatability Study Soil Analytical Results 3.2.9.2

Field observations made during test pit excavation indicated that DNAPL was present at test pit 
TP-02 (6 feet bgs) and was not observed in TP-01.  TP-02 had strong creosote odor, with PID 
readings ranging from 70 to 170 parts per million (ppm) from 3.5 to 6.5 feet bgs.  Both test pits 
generally encountered a 7 to 9 inches thick asphalt surface overlaying a gray, coarse gravel fill to 
approximately 2 feet bgs.  A geotextile fabric was noted below the gravel layer and this layer 
marks the top of the Upper Sand layer.  The Upper Sand unit consisted of a light to dark brown 
and gray fine to medium sand with some silty sands at TP-01 that was underlain by the Upper 
Silt unit.  Two soil samples were collected from each test pit and the analytical results are 
summarized in Table 3-6.  Low concentrations of DRO (45 mg/kg), RRO (390 mg/kg) PAHs 
were detected in the soil sample from 2 feet to 7.5 feet bgs at TP-01.  TP-02 had significantly 
higher concentrations of DRO (9,000 mg/kg), RRO (1,800 mg/kg) and PAHs in the soil sample 
collected from 2 feet to 6.5 feet bgs.  These results are consistent with the observation of 
DNAPL and strong creosote odors noted in TP-02.  The findings at TP-01 confirmed that the 
area in the vicinity of this test pit was considerably less impacted than the area of observed 
DNAPL occurrence that was evaluated at the location of TP-02. 

 NATURE AND EXTENT OF CHEMICALS OF CONCERN 3.3
As summarized above, 87 borings, 26 monitoring wells and two test pits have been advanced 
during the multiple phases of investigations conducted within the MFA from 1997 to 2011 
(Figure 2-1).  A figure illustrating soil sample results for indicator analytes for these sampling 
locations is included in Appendix B as Figure B-1.  Remedial actions have been implemented in 
this area, including installation of a network of biosparging and bioventing wells.  The 
biosparging/bioventing remedial system operated from June 2002 through June 2008.  
Groundwater contaminant levels improved in response to the remedial action undertaken in the 
MFA.  The extent of soil and groundwater contamination in the MFA has been adequately 
defined and the following section presents a comprehensive summary of the nature and extent of 
the COCs and the conceptual site model defining the contaminant distribution with respect to the 
site hydrogeology. 

kpet461
Sticky Note
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3.3.1 Extent of Dense Non-Aqueous Phase Liquid 
Indications of DNAPL within the MFA have included: 

• Residual DNAPL (sheen/staining/high PID readings) observed in soil samples collected 
within the Upper Sand and the Upper Silt and Lower Sand (Aquifer A) 

• Pooled DNAPL observed both in perched groundwater measured at bioventing well 
BV-13 and historic abandoned well 97-6A and in small excavations (test pit TP-02 and 
the treatment system horizontal well exit pit) located along the eastern boundary of the 
MFA 

Table 3-7 summarizes DNAPL occurrence in borings and monitoring wells completed within the 
MFA, and Figure 3-6 shows the extent of soil exhibiting evidence of residual and/or pooled 
DNAPL.  The area depicted with observed sheen on soil generally runs parallel with the former 
lineament.  DNAPL occurrence is also localized along the alignment of the former lineament 
between the TWP barrier wall and approximately 280 feet to the north-northwest.  DNAPL 
within this area was generally noted within the lower portion of the Upper Sand near the contact 
with the Upper Silt (Figures 3-3 and 3-4).  The generally lower permeability Upper Silt unit 
appears to be a confining layer minimizing the vertical migration of DNAPL into the Lower 
Sand. 

Evidence of sheen and DNAPL was noted beneath the Upper Silt within the Lower Sand in the 
MFA only in monitoring wells 97-6A (historic abandoned) and AV-10.  Only a minimal quantity 
of DNAPL (e.g., less than 3 gallons per well) has been recovered from these wells and DNAPL 
has not been evident since September 2004 (Table 3-8).  The distribution and thickness of 
DNAPL appears to correlate to the distance from the TWP Area, with the greatest accumulations 
noted nearest to the TWP Area—for example, the greatest thickness of DNAPL has been 
measured historically at BV-13 (1.0 foot) and 97-6A (1.2 feet) located adjacent to the TWP Area.  
Table 3-8 summarizes DNAPL thickness and quantities of recovered product from wells BV-13, 
AV-10, and historic abandoned well 97-6A.  A total of 28.4 gallons, 2.2 gallons and 2.8 gallons 
of product have been recovered from BV-13, AV-10, and 97-6A, respectively, from 2002 
through 2012.  No appreciable product recovery has been made at AV-10 and 97-6A (or 
replacement well 04-6A) since the middle of 2004. 

The analytical results of soil samples collected from selected borings located within areas of 
residual and/or pooled DNAPL are summarized in Table 3-9.  These samples are considered to 
be representative of the chemical composition of creosote DNAPL.  It is apparent that the 
DNAPL is characterized by elevated concentrations of DRO (ranging from 1,700 mg/kg to 
26,000 mg/kg), and naphthalene (ranging from 140 mg/kg to 4,580 mg/kg), as well as ppm levels 
of a number of other PAHs, such as acenaphthene; phenanthrene; fluoranthene; pyrene; 
2-methylnaphthalene; and dibenzofuran.  These findings are consistent with the typical 
composition of creosote, which may contain up to 50 percent of a carrier fluid (diesel fuel) and 
many other hydrocarbons, primarily PAHs and phenolic compounds (Environment Agency 
2003). 
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3.3.2 Extent of Affected Soil 
A summary of the previous soil sampling analytical results for borings and wells completed in 
the MFA is presented in Table 3-2 (initial RI data from 1997 to 2000) and Table 3-6 
(supplemental investigation data from 2008 to 2011).  Figure 3-13 shows the area having soil 
DRO, cPAH, and naphthalene concentrations exceeding MTCA cleanup levels.  The soil 
sampling analytical results provided in Table 3-2 and Table 3-6 and shown on Figure 3-13 were 
screened against the MTCA Method A soil cleanup level for DRO and the MTCA Method C 
standard (default values) soil cleanup level for protection of groundwater for PAHs as identified 
in Table 3-1.  Cleanup levels are further discussed in Section 6.  Elevated concentrations of these 
constituents generally coincide with the occurrence of DNAPL in soil and are concentrated in the 
southeastern portion of the MFA.  Other PAHs exceeding MTCA cleanup levels have been 
detected in the soil noted with elevated DRO and naphthalene.  In almost all instances, high 
levels of these PAHs were found to co-exist with naphthalene and DRO.  Thus, naphthalene was 
selected as an indicator constituent.  However, 2-methylnaphthalene and dibenzofuran exceeded 
the MTCA cleanup levels at PB-68.  Additionally, 2-methylnaphthalene slightly exceeded the 
cleanup level in one environmental sample collected from PB-70, but not in the field duplicate 
sample collected at the same location.  Concentrations of DRO, cPAH, and naphthalene did not 
exceed the MTCA cleanup levels at these two locations.  Impacted soil is primarily situated 
along a linear trend parallel to the lineament.  Apparently limited areas of contamination were 
noted around PB-46 and PB-67. 

Contamination exists within the Upper Sand and to a lesser degree within the upper portion of 
the Upper Silt.  The Upper Silt appears to act as a barrier to downward migration of 
contaminants, although contamination has migrated through the Upper Silt into the Lower Sand-
Aquifer A.  The vertical distribution of DRO and naphthalene within the MFA is depicted on 
Figures 3-3, 3-4, and 3-5.  The COCs are primarily located in the vicinity of the former 
lineament, but limited migration away from that alignment has occurred in regions where 
depressions in the Upper Silt surface were noted.  

3.3.3 Extent of Affected Groundwater 
The results of historic groundwater monitoring conducted in the MFA are summarized in 
Table 3-3.  The groundwater analytical results provided in Table 3-3 were screened against the 
MTCA Method A groundwater cleanup level for DRO and both the MTCA Method B and C 
groundwater cleanup levels for PAHs as identified in Table 3-1.  Cleanup levels are further 
discussed in Section 6.  Groundwater has been identified in Aquifer A beneath the MFA 
containing DRO, naphthalene, and cPAH concentrations exceeding MTCA cleanup levels.  The 
levels of these constituents declined in response to the remedial system operation in 2002 
through 2008.  The highest DRO, naphthalene, and cPAH concentrations are generally located in 
the central portion of the MFA, oriented northwest-southeast along the alignment of the former 
lineament (Figures 3-8, 3-9, 3-10, and 3-11).  The nearly flat groundwater gradient has likely 
been a major factor contributing to limiting the lateral extent of affected groundwater noted in 
the MFA. 
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 PHYSIOCHEMICAL CONCEPTUAL SITE MODEL 3.4
The source of the DNAPL and the associated sorbed and dissolved phase COC within the MFA 
appears to be from historic operations within the TWP Area.  A lineament observed on historical 
photographs has been interpreted to be an unlined ditch that once conveyed liquid discharges 
northwesterly from the TWP Area wastewater ponds toward the MFA.  The historic ditch 
appears to bifurcate to the northeast toward the Eastern Area.  Operations in the TWP Area 
reportedly occurred over a 45-year period from approximately 1937 to 1982.  The former 
lineament and receiving impoundments do not appear to have existed after approximately 1968.  
The width of the ditch appeared to vary from 5 to 10 feet.  Filling activities in the MFA buried 
this former feature and its relative depth below the fill layer and are depicted on a 
physiochemical conceptual site model figure (Figure 3-14).  The bottom of the former ditch may 
have ranged from approximately 2 to 5 feet above the top of the Upper Silt unit through the 
MFA. 

The primary factors contributing to the distribution of DNAPL and associated chemical 
constituents identified in the Upper Sand in the MFA appear to include: 

• The former lineament and historic topography along this feature 

• Distance from the source area (TWP Area) 

• The topography of the Upper Silt surface (e.g., troughs or depressions in the Upper Silt 
surface) 

• Perched groundwater flow 
Residual DNAPL is concentrated in the southeastern portion of the MFA, and the alignment of 
the historic lineament and distance from the source area (TWP Area) appear to have the most 
significant effect on its distribution.  Discharges of product to the historic ditch appear to have 
accumulated directly northwest of the TWP Area.  Free product accumulating at the bottom of 
the ditch likely permeated the sandy soil underlying the ditch and migrated both vertically and 
laterally until it encountered lower permeability soil within the Upper Silt unit.  Residual 
DNAPL within the Upper Sand likely exists as discrete/disconnected globules of liquid sorbed to 
the soil matrix.  Some of the creosote compounds are very hydrophobic and tend to strongly sorb 
to soil (Environment Agency 2003).  DNAPL pools apparently occurred within topographic 
depressions or lower-lying areas at the interface with the Upper Silt.  Perched groundwater in 
contact with the residual DNAPL contributed to the transport and distribution of contaminants. 

Figure 3-15 shows the surface contours of the Upper Silt unit.  The overlay of the area of free 
product occurrence on Figure 3-15 shows a clear relationship between the presence of product 
and the elevation of the silt surface.  Product accumulation was almost exclusively in lower-
elevation areas.  This is demonstrated at borings PB-16 and PB-60, which are situated in the 
central portion of DNAPL occurrence; yet no DNAPL or sheen was evident in these borings.  
The top of the Upper Silt in these borings was encountered at a higher elevation than in 
surrounding borings, apparently isolating these areas from the surrounding pooled DNAPL. 
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The slope of the silt surface and the presence of a depression generally parallel with the former 
ditch also likely had a significant effect on the perched groundwater flow and the transport of 
contaminants within the MFA.  The areas of sheen and elevated concentrations of DRO, 
naphthalene, and cPAHs in soil are likely the result of migration (e.g., dissolved phase 
contamination and NAPL) within the perched groundwater zone.  Figures 3-3 and 3-4 show 
cross sections parallel and perpendicular to the lineament.  These cross sections depict the 
historic lineament location with both DNAPL observations and soil analytical results, and clearly 
demonstrate the relationship between the contaminant distribution within the soil and the ditch 
location and the Upper Silt surface contours. 

The primary factors affecting the distribution of dissolved phase contamination identified in the 
groundwater (Lower Sand – Aquifer A) appear to include: 

• The location and thickness of DNAPL accumulation above the Lower Sand – Aquifer A 

• The presence of residual DNAPL 

• Thickness and silt content/permeability of the Upper Silt unit 

• Groundwater flow characteristics 

The highest concentrations of DRO, naphthalene, and cPAHs noted in the groundwater 
(Figures 3-8, 3-9, 3-10, and 3-11) are generally situated in areas overlying DNAPL occurrence 
and are parallel to the lineament.  The relative thickness of the Upper Silt and silt content also 
affected the degree of contaminant migration through the silt into the underlying Lower Sand – 
Aquifer A.  The northern and southern extent of the dissolved phase groundwater contaminant 
plume appears to be controlled primarily by the very flat groundwater gradient and resulting low 
groundwater flow velocities.  The groundwater gradient has been measured to vary in response 
to the tidal cycle/river elevation changes.  However, the mean flow direction has been inferred to 
be northerly to northeasterly away from the river.  Although groundwater impacts have been 
identified in Aquifer A, the extent of contamination exceeding MTCA cleanup levels are 
generally localized within the MFA.  The contamination is confined to the upper portion of the 
Lower Sand, as historic monitoring within the deeper portion of the Lower Sand – Aquifer B has 
not detected elevated levels of the COCs. 

MTCA requires that an RI/FS include information to determine the impact or potential impact of 
contaminants at a facility on natural resources and ecological receptors (WAC 173-340-350 
[7][c][iii][F]).  The information in this physiochemical conceptual site model is used in Sections 
5.2.2 of this document to assess ecological exposure pathways. A requires that an RI/FS include 
information to determine the impact or potential impact of contaminants at a facility on natural 
resources and ecological receptors (WAC 173-340-350 [7][c][iii][F]).  The information in this 
physiochemical conceptual site model is used in Sections 5.2.2 of this document to assess 
ecological exposure pathways.
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 Additional Action Feasibility Study  Section 4

This section summarizes the initial AAFS that was conducted in 2000.  Based on the 
investigation results summarized in the previous section, an AAFS was conducted pursuant to 
Consent Decree No. 97-2-01088-9, the CAP (Woodward-Clyde 1997b), and the PCMP 
(Woodward-Clyde 1997c).  The PCMP established the requirements and process for conducting 
the AAFS.  The offsite investigation report and AAFS (URS 2000d) describes the MFA 
investigation results and identifies and evaluates cleanup action alternatives.  This section 
presents the cleanup action alternatives developed and evaluated by the AAFS, the cleanup 
action alternative initially selected, and information regarding cleanup action performance since 
2002. 

 ADDITIONAL ACTION FEASIBILITY STUDY CLEANUP ACTION ALTERNATIVES 4.1
EVALUATED FOR SOIL IN UPPER SAND UNIT 

The following cleanup action alternatives were developed and evaluated in the AAFS to address 
impacted soil in the Upper Sand unit: 

• Alternative 1:  Excavation and on-site disposal (within the existing engineered 
containment system in the TWP Area) 

• Alternative 2:  Excavation and off-site disposal (incineration) 

• Alternative 3:  Excavation and off-site disposal (hazardous waste landfill and 
incineration) 

• Alternative 4:  In situ solidification 

• Alternative 5:  In situ thermal treatment (using six-phase heating) 

• Alternative 6:  Passive venting 

• Alternative 7:  Active venting 

• Alternative 8:  Existing cover system (asphalt pavement, fill, and geotextile fabric), 
institutional controls, and no further action 

 ADDITIONAL ACTION FEASIBILITY STUDY CLEANUP ACTION ALTERNATIVES 4.2
EVALUATED FOR GROUNDWATER IN LOWER SAND UNIT 

The following cleanup action alternatives were developed and evaluated in the AAFS to address 
affected groundwater in the Lower Sand unit: 

• Alternative 9:  In situ thermal treatment (using six-phase heating) 

• Alternative 10:  Passive venting and ORC injection 

• Alternative 11:  Passive venting and air sparging 
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• Alternative 12:  Active venting and air sparging 

• Alternative 13:  Institutional controls and no further action 

4.2.1 Initial Evaluation of Cleanup Action Alternatives 
 Initial Evaluation Criteria 4.2.1.1

Following identification of the cleanup action alternatives listed in Section 4.1, each cleanup 
action alternative was initially evaluated in the AAFS according to criteria established in the 
Ecology-approved PCMP.  Table 4-1 summarizes the initial comparative evaluation of each 
cleanup action alternative. 

The PCMP criteria used to evaluate each cleanup action alternative were: 

• Technical performance, reliability, implementability, and safety 

• Environmental concerns, including site conditions, migration pathways addressed, 
short- and long-term effectiveness, adverse impacts, and the need for mitigation of 
any impacts due to the cleanup action alternative 

• Human health effects, including mitigation of short- or long-term exposure and 
protectiveness during and following implementation 

• Institutional needs, including required compliance with local, state, or federal 
jurisdictions for design, installation, and operation of the cleanup action alternatives 

 Initial Evaluation of Soil Cleanup Action Alternatives 4.2.1.2

The AAFS eliminated excavation soil alternatives (Alternatives 1 through 3) based on 
implementability, installation, and operational factors, as well as institutional needs.  Affected 
soil and groundwater have been observed in the vicinity of the Port of Longview’s active 
Mechanics Shop, and excavation in this area was determined to be infeasible without detrimental 
effects on Port of Longview operations. 

In situ solidification, Alternative 4, also required excavating, mixing, and replacing excavated 
soil.  The AAFS also eliminated this soil alternative from consideration based on the same 
reasons as Alternatives 1 through 3. 

Alternative 5, in situ thermal treatment, was determined to be infeasible due to the presence of an 
active facility above affected soil requiring treatment, resulting in difficult implementability and 
likely low effectiveness. 

Both Alternatives 6 and 7, passive and active venting, initially were retained for further analysis 
as appropriate soil alternatives to consider for the Upper Sand. 
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Alternative 8, maintaining the existing asphalt paving, institutional controls, and no further 
action also was retained for further analysis as an appropriate soil alternative for site COCs in 
soil in the Upper Sand.  Soil impacts have remained along the alignment of the former linear 
feature that transported wastewater from the TWP Area since they were introduced over 30 years 
ago.  This soil is effectively contained at the site surface above by the existing cover system 
(asphalt, fill, and geotextile fabric) and by the Upper Silt below.  In addition, the COCs detected 
in this soil have limited mobility, as discussed in the Focused Feasibility Study (Woodward-
Clyde 1997d), and as demonstrated by the lack of migration in the past 30 years.  Institutional 
controls (e.g., a restrictive covenant) could mitigate risks to future construction and remediation 
workers. 

 Initial Evaluation of Groundwater Cleanup Action Alternatives 4.2.1.3

Alternative 9, in situ thermal treatment (six-phase heating) of groundwater, was eliminated due 
to demonstrated poor technical performance for high boiling point COCs.  Six-phase heating 
relies on steam created from groundwater and soil-pore water and is most effective with COCs 
that have boiling points close to that of water.  The COCs identified in the Lower Sand have 
higher boiling points than water and, therefore, this technology was previously eliminated as 
likely to be ineffective. 

Alternative 10, passive venting and ORC injection, was eliminated based on the results of the 
unsuccessful ORC pilot test summarized in Section 3.2.5. 

Alternatives 11 and 12, passive or active venting with air sparging, were retained for more 
detailed evaluation in the AAFS.  These groundwater alternatives both involve venting and air 
sparging technologies, which have been used successfully to reduce COC concentrations at other 
wood preserving sites, as well as in the former TWP Area at this site. 

Alternative 13, institutional controls with no further action, was retained for more detailed 
evaluation.  Regulatory guidance such as Guidance for Conducting Remedial Investigations and 
Feasibility Studies under CERCLA (USEPA 1988) typically recommends retaining this 
groundwater alternative throughout the evaluation process.  Soil impacts have not migrated from 
along the alignment of the former linear feature that transported wastewater from the TWP Area 
since they were introduced over 30 years ago.  Institutional controls (e.g., a restrictive covenant) 
could mitigate risks to future industrial workers. 

4.2.2 Initial Selection and Implementation of Cleanup Action Alternatives 
Based on the initial evaluation in the AAFS, Alternative 8 (existing cover system with 
institutional controls) was selected as the preferred cleanup action alternative for soil in the 
Upper Sand.  The existing cover system was already in place when this cleanup action alternative 
was selected and was expected to remain in the long term. 

Also based on the initial evaluation in the AAFS, Alternative 11 (passive venting and air 
sparging) was selected as the preferred cleanup action alternative for groundwater in the Lower 
Sand.  Horizontal wells and equipment were installed in 2002 in order to conduct a pilot test of 
this technology.  Installation details are presented in the As-Built Report/Operation and 
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Maintenance Manual – Biosparging/Bioventing System (URS 2003c).  Monitoring results have 
been evaluated annually by collecting and analyzing groundwater samples from MFA wells since 
system start-up, as recently reported in the 2007 Annual Remedial Operations and Groundwater 
Monitoring Report (URS 2008a).  There are five groundwater monitoring/venting wells (AV-09 
through AV-13) screened in the upper portion of Aquifer A and completed to approximately 
5 feet below the bottom of the Upper Silt.  The MFA biosparging/bioventing system operated 
with: 

• Three horizontal biosparging wells (AS-09 through AS-11) screened in Aquifer A 
and completed to approximately 15 feet below the Upper Silt at a depth of 
approximately 25 feet bgs 

• One horizontal bioventing well (BV-16) screened above the Upper Silt at a depth of 
approximately 8 feet bgs 

• Four vertical bioventing wells (BV-12 through BV-15) screened above the Upper Silt 
to approximately 8 feet bgs 

As a result of saturated soil conditions in the Upper Sand in vicinity of the bioventing well 
screens, these wells were converted to biosparging wells that have introduced pressurized air into 
the subsurface since system start-up.  Vaults installed at all well connection points have allowed 
access to the wells to monitor process parameters (e.g., pressure) and verify proper operation of 
those wells.  All wells are connected via horizontal piping to the biosparging equipment 
(Appendix D).  Further discussion of the biosparging/bioventing system operation and 
monitoring data is presented in Section 3.2.6. 

The efficacy of the biosparging system can be evaluated by assessing COC concentration trends 
in monitoring wells that are most strongly influenced by the system.  As shown on Figures E-2, 
E-4, and E-5 in Appendix E, the COC concentrations over time in wells AV-09, AV-10, and 
AV-12 indicate decreasing to stabilized contaminant levels, with the exception of DRO 
concentrations in AV-09 and AV-10.  These monitoring wells are located immediately adjacent 
to the three horizontal biosparging wells.  Overall, the COC concentrations that initially 
exceeded the cleanup levels in these wells (e.g., naphthalene in wells AV-09 and AV-12) 
decreased substantially within the first 18 months of system operation.  At AV-10, COC 
concentrations initially increased after system startup, but decreased substantially within the first 
2 years of system operation.  The initial sharp decrease in concentrations of COCs exhibiting the 
highest initial concentrations corresponds to a large population increase of hydrocarbon-
degrading bacteria soon after system startup (Figures E-2, E-4, and E-5). 

The COCs that already exhibited relatively low concentrations at the time of system startup (e.g., 
diesel and oil in AV-09) show relatively flat concentration trends over the life of system 
operation.  This is typical performance for a system of this type—relatively low concentration, 
residual COCs respond less favorably to treatment.  The concentration trend graphs for these 
three monitoring wells show that only modest COC reduction occurred since the first 2 years of 
operation.  The point of diminishing returns for the system appears to have been reached, with 
the ratio of system operation energy expenditure to unit of COC mass reduction being much less 
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favorable after the initial 2 years of operation.  The trend graphs support the conclusion that the 
biosparging system has reduced COC concentrations in groundwater to the extent practicable 
during its operation.  The biosparging system has not been operational since June 2008, and site-
wide groundwater monitoring has continued from September 2008 through September 2014.
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 Exposure Pathways  Section 5

 CONCEPTUAL SITE MODEL 5.1
The TWP Area is believed to be the source of the COCs within the MFA.  A former lineament 
observed on historical photographs has been interpreted to be a ditch that once transported 
liquids from the TWP Area toward the areas identified as the MFA, the Western Area, and the 
Eastern Area.  Figure 3-3 identifies the former lineament alignment in cross section, from the 
source area (TWP Area – designated A') through all sample locations along that alignment to the 
easternmost sample location (AV-13, designated A).  The lineament alignment and cross-section 
references are also shown on Figure 3-2 in plan view.  Previous investigations determined that 
soil and groundwater impacts outside the TWP Area are generally localized in the area near the 
former lineament within the MFA, through which wastewater from the TWP Area was 
reportedly routed to nearby municipal impoundments.  Process wastewater was discharged to 
TWP Area ponds (Pond 1 and Pond 2) after 1953, and the lineament was no longer utilized for 
transport of wastewater through the MFA.  Historical photographs indicate that the former 
lineament and receiving impoundments no longer existed after approximately 1968.  The results 
of the investigations summarized above indicate that impacts have not migrated from this area 
for more than 40 years. 

The inferred groundwater flow direction for the site (Aquifer A and Aquifer B) is to the north-
northeast, as determined by a tidal study conducted in 1995 and 1996 (Woodward-Clyde 1996).  
This study concluded that groundwater elevations at the site were strongly influenced by the 
water surface elevation in the adjacent Columbia River.  Groundwater gradients were observed 
to be greater in the spring, and the resulting inferred groundwater flow direction was consistently 
to the north-northeast.  Groundwater gradients were observed to be lesser in the fall, and the 
resulting inferred groundwater flow directions and velocities varied throughout a tidal cycle in 
response to river elevation changes.  However, the mean flow direction calculated for a period 
greater than a tidal cycle remained to the north-northeast. 

 EXPOSURE PATHWAYS 5.2
Exposure pathways involve four necessary elements.  These are:  (1) a source and mechanism of 
chemical release to the environment, (2) an environmental transport medium, (3) a point of 
potential receptor contact with the medium containing the site-related chemical, and (4) a 
receptor intake route at the contact point.  Whenever one or more of these elements are missing 
in an exposure pathway, the pathway is incomplete and there is no exposure and therefore no 
risk. 

5.2.1 Human Exposure Pathways 
Figure 5-1 shows the potential exposure pathways at the site.  For the COCs (PCP, TPH, and 
PAHs) present in the MFA (URS 2000d) and the former TWP Area (Woodward-Clyde 1997d) 
the following potential human receptors and pathways were considered: 

• Future construction and remediation workers, from potential exposure to dust or 
volatile emissions (inhalation) and direct contact (incidental ingestion and dermal 
absorption) with affected subsurface soil during construction or remediation 
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• Future construction and remediation workers, from potential exposure via dermal 
contact or inhalation of volatile compounds in affected shallow groundwater in 
Aquifer A during construction or remediation 

• Future industrial workers, from potential exposure to vapors emitted to the outdoor 
air from affected subsurface soil during daily work activities 

• Future industrial workers, from potential exposure to groundwater in Aquifer A in the 
event that affected groundwater is used in the future for water supply 

• Future industrial workers, from potential inhalation exposures to volatile chemicals in 
vapors migrating into indoor air 

Construction worker and industrial worker exposures to COCs in soil and groundwater through 
direct contact (ingestion, dermal, and inhalation of fugitive dust emissions) are currently 
incomplete due to: 

• The existing asphalted paved area limits ingestion, dermal contact, and particulate 
inhalation exposure routes to impacted subsurface soil 

• The lack of groundwater supply wells in the vicinity of the lineament alignment 

Because subsurface contamination exists beneath the existing asphalt paved area, current and 
potential future construction projects have to follow existing institutional controls at the site.  As 
part of the CAP for the MFA, a soil management plan will be developed which will describe the 
existing institutional controls at the site, as well as the procedures to be used when excavating, 
handling, and disposing of contaminated soil.  Site industrial workers are expected to follow all 
applicable worker health regulations. 

The currently complete pathway of exposure at the MFA is through the inhalation of vapors 
migrating to indoor and outdoor air through the vapor migration pathway.  While volatile 
chemicals can migrate through the subsurface into both indoor and outdoor air, exposures to 
vapors in outdoor air are generally considered to be insignificant relative to inhalation of vapors 
in indoor air (ITRC 2007).  Therefore, inhalation of vapors in outdoor air, while complete, is 
considered to be insignificant for construction workers and industrial workers and this pathway 
is not considered further. 

Industrial workers occupying the building located in the MFA could be exposed to volatile 
chemicals in vapor migrating through the subsurface into the indoor air of the building.  
Concentrations of vapors in indoor air resulting from the vapor intrusion pathway can result in 
significant inhalation exposures.  Therefore, the vapor intrusion pathway is the only currently 
potentially complete and significant pathway of exposure at this site. 

Section 5.3 evaluates the vapor intrusion pathway to determine the significance of the pathway. 
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5.2.2 Ecological Exposure Pathways 
Pathways to ecological receptors also are considered to be incomplete because groundwater 
impacts are localized beneath the paved area, and those impacts do not migrate to surface water 
bodies.  Under WAC 173-340-7491(1)(b), no further terrestrial ecological evaluation is required 
because all soil contaminated with hazardous substances is covered by buildings, paved roads, 
pavement, or other physical barriers that will prevent plants or wildlife from being exposed to the 
soil contamination. 

 HUMAN HEALTH SCREENING EVALUATION OF VAPOR INTRUSION 5.3
PATHWAY 

As discussed in Section 5.2, the vapor intrusion pathway to indoor air is the only currently 
complete pathway of exposure at this site.  Vapor intrusion is the migration of chemicals from 
the subsurface into overlying buildings (USEPA 2002).  Chemicals volatilize from affected soil 
and/or groundwater beneath a site and diffuse toward regions of lower chemical concentration 
(ITRC 2007).  VOCs present in the subsurface migrate upward preferentially through the 
coarsest and driest material (USEPA 2002).  The vapor intrusion pathway is potentially complete 
only for VOCs.  As discussed in previous sections, elevated concentrations of COCs have been 
detected in soil and groundwater beneath the MFA.  In addition, occasional observations of a 
sheen on soil samples collected from site borings, observation of free product within intact soil 
samples collected from site borings, and observations of DNAPL in groundwater samples 
collected from site groundwater monitoring wells indicate the presence of DNAPL within the 
MFA near the building (Figure 3-6).  As shown on Table 3-6, PB-59 (located adjacent to the 
south-eastern wall of the Mechanics Shop) contains the highest measured concentrations of 
several PAHs nearest to potential receptors in the Mechanics Shop.  Of the PAHs exceeding the 
MTCA C soil cleanup levels in PB-59, the following meet the EPA definition of a volatile 
chemical (USEPA 2002) of having a Henry’s Law constant (atmosphere – cubic meters per 
mole) greater than 10-5 and a molecular weight less than 200 grams per mole: 

• Naphthalene 
• Acenapthene 
• Fluorene 
• Pyrene 
• 2-Methylnaphthalene 

Therefore, the vapor intrusion pathway is only potentially complete for these five chemicals.  
This section presents a quantitative screening evaluation of the vapor intrusion pathway to 
determine whether the pathway is significant for workers in the east-northeast corner of the 
Mechanics Shop in the vicinity of sample location PB-59.  The screening evaluation consists of 
estimating indoor air concentrations and comparing the indoor air concentrations to MTCA 
Method C Air Cleanup Levels for protection of industrial workers. 

5.3.1 Estimation of Indoor Air Concentrations 
The EPA (USEPA 2002 and 2004) suggests using the methodology of Johnson and Ettinger to 
predict the intrusion rate of vapors into a building (Johnson and Ettinger 1991).  The Johnson 
and Ettinger model (JE Model) simulates the transport of soil vapors in the subsurface by both 
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diffusion and advection into indoor air.  The model uses conservative assumptions that are likely 
to overestimate the amount of soil vapors that reach the indoor air of an enclosed building.  
Because of the presence of DNAPL in the area of the building, the NAPL version of the JE 
Model was used to evaluate the vapor intrusion pathway.  The NAPL model is specifically 
designed to handle NAPLs or solids in soil.  A residual phase mixture occurs when the sorbed 
phase, aqueous phase, and vapor phase of each chemical have reached saturation in soil (USEPA 
2004).  Concentrations above this saturation limit for all specified chemicals of a mixture will 
result in a fourth or residual phase (i.e., NAPL or solid), as is evidenced in the MFA.  The JE 
Model uses the following conservative assumptions: 

• Contaminant vapors enter buildings through the cracks and openings in the walls and 
foundation 

• Vapor-phase diffusion is the dominant mechanism for transporting vapors between 
the source and the building zone of influence (convection is the dominant mechanism 
directly beneath the building, the building “zone”) 

• All contaminant vapors originating from directly below the floor will enter the 
building, unless the floors and walls serve as perfect barriers 

• The chemicals are distributed evenly under the entire building 

When a residual phase is present, the vapor concentration is independent of the soil 
concentration but proportional to the mole fraction of the individual component of the residual 
phase mixture.  The user may specify up to 10 soil contaminants in the JE Model, the 
concentrations of which form a residual phase mixture.  For this evaluation, the five VOCs listed 
above were used to represent the residual phase mixture.  As described by the EPA (2004), the 
equilibrium vapor concentration is calculated numerically for a series of time-steps.  For each 
time-step, the mass of each constituent that is volatilized is calculated using Raoult’s law and the 
appropriate mole fraction.  At the end of each time-step, the total mass lost is subtracted from the 
initial mass and the mole fractions are recomputed for the next time-step. 

The model predicts an air concentration inside the building when the chemical concentration in 
the affected media and site-specific information is entered into the model.  The building in the 
MFA is very large and much of the building is open warehouse.  The lunch room of the building 
in the MFA was selected for evaluation, because this part of the building is located over the 
DNAPL.  In addition, the lunch room is regularly occupied, and is an enclosed space within the 
larger structure.  The site-specific information entered into the advanced NAPL model is 
presented in Table 5-1.  All other parameters used in the model for this assessment were model 
defaults and chemical-specific physical parameter information.  The initial soil concentrations 
used in the model and the estimated concentrations in indoor air produced by the model are 
summarized in Table 5-2. 

5.3.2 MTCA Method C Industrial Air Cleanup Levels 
Table 5-2 summarizes the indoor air concentrations estimated by the JE Model for the VOCs 
present in the DNAPL beneath the building in the MFA.  The indoor air concentrations are 
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evaluated as to whether they exceed various risk-based levels under MTCA.  The modeled 
indoor air concentrations were compared to the MTCA Method C industrial cleanup levels for air 
to determine whether the air pathway is a potential concern for industrial workers in the MFA.  
This section discusses derivation of the MTCA Method C industrial cleanup levels. 

Because the site is classified as an industrial facility, cleanup levels protective of industrial 
exposures are appropriate for assessing potential risks to on-site workers and MTCA Method C 
air cleanup levels were calculated consistent with WAC 173-340-750.  MTCA Method C air 
cleanup levels are considered to be protective of industrial exposures, and assume 24 hours of 
exposure per day for 30 years for an adult industrial worker.  MTCA Method C industrial 
cleanup levels for air were calculated using the equations and default exposure parameters for 
industrial exposures specified in MTCA (WAC 173-340-750).  The MTCA Method C industrial 
cleanup levels for non-carcinogenic and carcinogenic chemicals in air are calculated as shown on 
Table 5-3. 

All inputs to calculating MTCA Method C air cleanup levels are specified in the MTCA 
regulation with the exception of each chemical’s toxicity criteria.  Toxicity criteria describe the 
quantitative relationship between the dose of a chemical and the type and incidence of the toxic 
effect.  This relationship is referred to as the dose-response.  From this quantitative dose-
response relationship, toxicity criteria are derived that can be used to estimate the potential for 
adverse health effects as a function of exposure to the chemical.  Exposure to chemicals can 
result in cancer or no-cancer effects, which are characterized separately.  Essential dose-response 
criteria are the EPA slope factor (SF) values for assessing cancer risks and the EPA-verified 
reference dose (RfD) values for evaluating non-cancer effects.  Recent toxicity criteria available 
for each chemical were used to calculate the MTCA Method C industrial cleanup levels for air.  
In general, these criteria were obtained from Ecology’s CLARC database (WDOE 2015), 
accessed on August 7, 2015.  The following bullets summarize the toxicity criteria used to 
calculate the MTCA Method C air cleanup levels: 

• Naphthalene.  MTCA currently recommends an inhalation RfD for naphthalene of 
0.00086 milligrams per kilogram-day (mg/kg-day).  This value is consistent with the 
inhalation reference concentration (RfC) of 0.003 milligrams per cubic meter (mg/m3) 
recommended by EPA in their on-line database, Integrated Risk Information System 
(IRIS), and is based on a study reporting hyperplasia and metaplasia in respiratory 
and olfactory epithelium, respectively, in mice exposed to naphthalene concentrations 
as low as 9.3 mg/m3 (USEPA 2013).  This inhalation RfD was used to calculate a 
non-cancer-based MTCA Method C air cleanup level of 3.0 micrograms per cubic 
meter (µg/m3) for naphthalene. 

Ecology’s CLARC database currently lists an inhalation SF for naphthalene of 0.12 
(mg/kg-day)-1 from California EPA.  This value is based on data for incidence of 
nasal respiratory epithelial adenoma and nasal olfactory epithelial neuroblastoma 
(tumors) in male rats (OEHHA 2004).  This SF was used to calculate a cancer-based 
MTCA Method C air cleanup level of 0.74 µg/m3 for naphthalene. 

• 2-methylnaphthalene.  No inhalation toxicity criteria are currently available for 
2-methylnaphthalene.  However, the MTCA Workbook for Calculating Cleanup 

https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx
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Levels for TPH compounds (available at:  http://www.ecy.wa.gov/programs/tcp/ 
tools/toolmain.html) uses the non-cancer inhalation toxicity criteria for naphthalene 
as a surrogate for 2-methylnaphthalene.  Therefore, the inhalation RfD for 
naphthalene of 0.00086 mg/kg-day was used to calculate a non-cancer-based MTCA 
Method C air cleanup level of 3.0 µg/m3 for 2-methylnaphthalene.  There is no 
evidence to suggest that 2-methylnaphthalene is carcinogenic through the inhalation 
pathway.  Therefore, a cancer-based cleanup level was not calculated for 
2-methylnaphthalene. 

• Flourene, pyrene, and acenaphthene.  No inhalation toxicity criteria are currently 
available for any of these chemicals.  While oral toxicity criteria are available, EPA’s 
National Center for Environmental Assessment, Superfund Technical Support Center 
does not recommend route-to-route extrapolation for evaluation of these chemicals.  
Therefore, no MTCA Method C air cleanup level can be calculated for these 
chemicals.  See further discussion in the following sections. 

Table 5-4 summarizes the MTCA Method C industrial air cleanup levels calculated for this site 
and compares them to the modeled indoor air concentrations.  Section 5.3.3 summarizes the 
results of the comparison. 

5.3.3 Results of the Screening Evaluation 
Table 5-4 shows that modeled indoor air concentrations of naphthalene and 2-methylnaphthalene 
both exceed their respective MTCA Method C air cleanup levels, indicating that the presence of 
these two chemicals in the DNAPL beneath the building in the MFA could pose a vapor 
intrusion concern.  An evaluation of fluorene, pyrene, and acenaphthene indoor air 
concentrations could not be made because no toxicity criteria are available for these chemicals 
from which to derive an air cleanup level.  However, the concentrations of these chemicals were 
all low relative to naphthalene and 2-methylnaphthalene air concentrations and are all below the 
cleanup levels derived for naphthalene, which has a similar toxic potency to these chemicals 
through the oral pathways (i.e., oral RfDs are on the same order of magnitude).  Furthermore, 
these chemicals, while they technically meet EPA’s definition of volatility, are not very volatile 
and are not expected to result in vapor intrusion concerns. 

Although naphthalene and 2-methylnaphthalene exceed their respective industrial air cleanup 
levels, modeled indoor air concentrations are likely overestimated.  The goal of this evaluation as 
a screening level assessment was to evaluate whether the vapor intrusion pathway is a potential 
concern at the MFA.  Therefore, the indoor air concentrations used for this evaluation are 
designed to overestimate rather than underestimate indoor air concentrations from the vapor 
intrusion pathway. 

The modeled indoor air concentration for 2-methylnaphthalene exceeded the MTCA Method C 
cleanup level only slightly (by a factor of approximately 2.5).  Considering the degree of 
conservatism that is built into the JE Model, it is unlikely that 2-methylnaphthalene is present in 
the DNAPL in concentrations that are a concern for the vapor intrusion pathway.  The modeled 
indoor air concentrations for naphthalene exceeded the cleanup level based on non-carcinogenic 
effects by an order of magnitude and carcinogenic effects by nearly two orders of magnitude, 
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indicating that the vapor intrusion pathway could be a potential concern at this site for 
naphthalene. 

This evaluation follows MTCA’s guidance for cleanup of contaminated sites for the protection of 
public health.  As such, the toxicity criteria used to calculate cleanup levels are derived to be 
protective of the general public.  However, chemical concentrations originating from 
commercial/industrial operations (that is, chemicals that are actively used on site) are subject to 
eight-hour permissible exposure limits (PELs) developed under the Washington Industrial Safety 
and Health Act (WAC 296-62-07515).  PELs are air concentrations established as safe for 
healthy adult workers to breathe eight hours/day, five days/week over a working lifetime that are 
usually several of orders of magnitude greater than the toxicity criteria used in risk assessment 
evaluations.  The PEL for naphthalene is 10 ppm (or 52,000 micrograms per cubic meter 
[µg/m3]).  Operating facilities are required by state law to maintain indoor air quality consistent 
with these PELs in order to protect employee health.  This site is an operating facility that 
regularly uses and handles naphthalene-containing products (including diesel fuels).  Therefore, 
because “…it is difficult and sometimes impossible to eliminate or adequately account for 
contributions from ‘background’ sources” (USEPA 2002), the modeled indoor air values also 
were compared to the PEL.  The modeled indoor air concentration for naphthalene was several 
orders of magnitude below the PEL.  Therefore, indoor air concentrations meet the state 
regulatory requirements for the protection of worker health at an operating facility. 

In order to address potential vapor concerns identified by the JE model, a vapor intrusion 
assessment was conducted at the Mechanics Shop (URS 2010b).  Four eight-hour air samples 
were collected inside the Mechanics Shop (in Office #2 and the lunchroom, which were 
determined most likely to be impacted by NAPL observed at soil boring location PB-59), and 
three samples were collected outside the Mechanics Shop (two ambient air and a field blank).  
The four indoor samples were all conservatively collected above the three cracks observed in the 
building floor slab.  All seven samples were analyzed for naphthalene and 2-methylnaphthalene 
by EPA Method TO-17.  No analytes were detected, with the exception of one detection of 
naphthalene at the method reporting limit (0.49 µg/m3) at location MFA-IA-3 (the lunchroom 
location nearest to soil boring location PB-59).  This detection was below both the MTCA 
Method C air noncancer cleanup level of 3.0 µg/m3 and the MTCA Method C air cancer cleanup 
level of 0.74 µg/m3, indicating that the vapor intrusion pathway is potentially complete but 
insignificant due to the single detection being well below applicable and relevant criteria. 

During a supplemental investigation conducted in 2012, 14 borings were advanced within and 
adjacent to the Mechanics Shop to further evaluate the nature and extent of COCs in that area 
(URS 2012b).  Concentrations of COCs identified at those 14 boring locations did not exceed 
concentrations previously identified at location PB-59.  Therefore, the vapor intrusion 
assessment conducted using concentrations from location PB-59 are deemed conservative.
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 Cleanup Standards and Remediation Levels Section 6

This section discusses preliminary cleanup standards that could be used to develop and evaluate 
cleanup action alternatives.  The preliminary cleanup standards listed in this section are not 
approved by Ecology as final cleanup standards for the site.  Final cleanup standards will be 
established in the CAP.  However, Ecology expects that cleanup standards will be “…initially 
established during the scoping of the remedial investigation and may be further refined during 
the remedial investigation and/or feasibility study” per WAC 173-340-350(9)(a). 

WAC 173-340-700(3) defines the term “cleanup standards” as follows: 

“Cleanup standards shall consist of the following: 

- Cleanup levels for hazardous substances present at the site 

- The location where these cleanup levels must be met (POC) 

- Other regulatory requirements that apply to the site because of the type of action 
and/or location of the site (‘applicable state and federal laws’)” 

This section also establishes preliminary remediation levels, because some cleanup action 
alternatives are likely to include remediation levels.  MTCA explains the difference between 
cleanup levels and remediation levels as follows: 

“Remediation levels are not the same as cleanup levels.  A cleanup level defines 
the concentrations of hazardous substances above which a contaminated medium 
(e.g., soil) must be remediated in some manner (e.g., treatment, containment, 
and/or institutional controls).  A remediation level, on the other hand, defines the 
concentration (or other method of identification) of a hazardous substance in a 
particular medium above or below which a particular cleanup action component 
(e.g., soil treatment or containment) will be used.  Remediation levels, by 
definition, exceed cleanup levels.” 

 PRELIMINARY CLEANUP LEVELS 6.1
The MFA and TWP Area are part of the same industrial facility and treated as one site.  In 
addition, the investigation of the MFA has been performed under the AAFS process outlined for 
the TWP Area in the CAP and PCMP (Woodward-Clyde 1997c).   Because much of the same 
rationale used to establish cleanup levels in the TWP CAP is expected to be applicable to the 
MFA, the final cleanup levels established for the TWP Area are provided here as background for 
establishing the preliminary cleanup levels for the MFA.  However, the preliminary cleanup 
levels developed for the MFA are based on current MTCA cleanup levels. 

The final cleanup levels for the TWP Area are: 

• MTCA Method C Industrial soil cleanup levels (WAC 173-340-745[5])  

• MTCA Standard Method C potable groundwater cleanup levels for groundwater 
within the deed restricted area  

kpet461
Sticky Note
Dioxins are often associated with wood-treating chemicals. The presence of dioxins in the MFA will be evaluated in the next stage of the cleanup process. 
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• MTCA Standard Method B potable groundwater cleanup levels for groundwater 
outside the deed restricted area  

The PCMP for the TWP identifies that the POC coincides with the deed restriction boundary.   

Preliminary cleanup levels for the MFA have been developed for the COCs identified in Section 
3.3, which include seven carcinogenic PAH compounds, 2-methylnaphthalene, naphthalene, and 
DRO, as well as the rarely detected compounds dibenzofuran and PCP.  The following rationale 
was used to develop preliminary cleanup levels for soil and groundwater at the MFA at the 
points of compliance discussed in Section 6.3. 

• The MFA portion of the site meets the criteria for an industrial property under WAC 
173-340-745.  Because it is reasonable to assume maximum exposures at the MFA 
consistent with industrial land use, MTCA Method C industrial cleanup levels (WAC 
173-340-745[5][b][iii]) are appropriate for soil throughout the MFA, and MTCA 
Method C cleanup levels (WAC 137-340-720[5][b][iii]) are appropriate for 
groundwater within the boundaries of the proposed deed-restricted area defining the 
existing COC plume in groundwater. 

• Standard MTCA Method C Cleanup levels for this site established for the cPAHs, 
naphthalene, and 2-methylnaphthalene do not have to be adjusted downwards to take 
into account multiple hazardous substances per WAC 173-340-745(6)(a).  
Downwards adjustments to cleanup levels are only required if site exposures at the 
MTCA Method C levels would result in cumulative cancer risks greater than 1 x 10-5 
or cumulative hazards greater than a hazard quotient of 1. The carcinogenic PAHs are 
already evaluated as one compound via the TTEC approach; therefore, exposure to 
multiple carcinogens is already taken into account in the total cPAH cleanup value.  
For the two non-cancer chemicals, naphthalene1 and 2-methylnaphthalene, their 
toxicity does not affect the same target organ system (see their EPA IRIS RfD and 
reference concentration files [http://www.epa.gov/iris/]); therefore, their toxic hazards 
are not additive. 

• Because groundwater containing COCs has the potential to migrate beyond the 
property boundaries, MTCA Standard Method B groundwater cleanup levels (WAC 
173-340-720[4][b][iii]) are appropriate beyond the proposed deed-restricted area 
defining the existing COC plume boundary. 

• In accordance with WAC 173-340-440, institutional controls memorialized through 
an environmental covenant on the MFA property that limits the property to industrial 
use and prohibits the use of groundwater would be required in order to use MTCA 
Method C cleanup levels. 

                                                 
1 Naphthalene is possibly a carcinogen by inhalation, see discussion in Section 5; however, Ecology’s CLARC data 
base is not treating this chemical as a carcinogen.  

kpet461
Sticky Note
This public review draft of the RI/FS proposes the use of Method C CULs for groundwater within the MFA. According to MTCA, Method C CULs may be used when all practicable methods of treatment are used, and 1) Method A or B CULs are below area background, 2) attainment of Method A or B CULs has the potential for creating a significantly overall threat to human health or the environment, and 3) Method A or B CULs are below technically possible concentrations. Ecology has determined that the public review draft of the RI/FS does not clearly demonstrate the use of Method C CULs for groundwater within the deed restricted portion of the MFA. The draft Cleanup Action Plan for the MFA will include a revised demonstration.
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MTCA also requires consideration of potential human-health based values for groundwater 
protection (i.e., soil to groundwater pathway) under WAC 173-340-745(5)(b)(iii)(A), and the soil 
to vapor pathway under WAC 173-340-745[5][b][iii][C]).  The soil to vapor pathway is 
discussed in Section 5.3, and the soil to groundwater pathway is discussed in Sections 6.4.1.1 
and 7.1, as well as in the following text.  MTCA Method C soil cleanup levels for protection of 
groundwater are applicable at the site, rather than MTCA Method B soil cleanup levels, because 
MTCA Method C groundwater cleanup levels would apply in the area within the conditional 
POC for groundwater.  Based on this and the bullets above, the soil and groundwater preliminary 
cleanup levels for the COCs at the site are shown in Table 6-1.  These preliminary cleanup levels 
are the most currently available as obtained from Ecology’s CLARC database (WDOE 2015).  
With the exception of the addition of the preliminary soil cleanup levels for protection of 
groundwater and the change in the PCP preliminary cleanup levels, the values in Table 6-1 
match the previously established cleanup goals for the TWP Area.  Note that the PCP numbers 
only changed due to clarification received from Ecology regarding the number of significant 
figures.  According to Ecology, cleanup levels should only include two significant figures (White 
2015). 

MTCA requires that cleanup levels for cPAHs be established by considering mixtures of the 
seven cPAH compounds as a single hazardous substance (WAC 173-340-708[8][e]).  All seven 
cPAH compounds must be included in any sample analysis, and a TTEC for the mixture must be 
calculated (WDOE ND).  The resulting TTEC value is then compared to the cleanup level 
established for benzo(a)pyrene.  

For TPH as diesel or heavy oil, International Paper has elected not to perform fractionation 
analysis of the petroleum compounds at this stage of the RI/FS and therefore has elected not to 
calculate MTCA Method B or C preliminary cleanup levels for TPH.  Instead, TPH preliminary 
cleanup levels at the site are based on conservative MTCA Method A groundwater cleanup 
values and MTCA industrial soil cleanup values shown in Tables 720-1 and 745-1, respectively, 
of WAC 173-340 (see Table 6-1). 

Pathways to ecological receptors within the MFA are considered to be incomplete because 
groundwater impacts are located beneath paved areas, and the impacts under those areas do not 
migrate to surface water bodies.  Under WAC 173-340-7491(1)(b), no further terrestrial 
ecological evaluation is required because all soil contaminated with hazardous substances is 
covered by buildings, paved roads, pavement, or other physical barriers that will prevent plants 
or wildlife from being exposed to the soil contamination.  Therefore, no preliminary cleanup 
levels have been identified as no significant adverse terrestrial risk is anticipated at the site 
(WAC 173-340-745(5)(b)(ii). 

 PRELIMINARY REMEDIATION LEVELS 6.2
Some cleanup action alternatives developed and evaluated during the RI/FS include remediation 
levels developed consistent with WAC 173-340-355 to identify the concentrations or other 
criteria at which different cleanup action components would be implemented.  Remediation 
levels are used at sites when more than one cleanup action component is used to achieve the 
cleanup levels.  Treatment or removal of DNAPL as a source at the MFA is a primary 
consideration, as a means of addressing the highest concentrations of hazardous substances per 
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WAC 173-340-360(2)(c)(ii)(A).  On this basis, a preliminary remediation level for soil 
containing DNAPL is established as: 

“Physically treat or remove as a source, to the extent practicable, all soil 
containing field indications of DNAPL” 

A similar remediation level (established as a cleanup goal) was included in the CAP for the TWP 
Area (Woodward-Clyde 1997b).  In addition to treatment or removal of the source (e.g., NAPL) 
under WAC 173-340-360(2)(c)(ii)(A), a “nonpermanent” groundwater cleanup action must 
implement groundwater containment to the maximum extent practicable to avoid lateral and 
vertical expansion of the groundwater volume affected by hazardous substances (WAC 173-340-
360(2)(c)(ii)(B)). 

 PRELIMINARY POINTS OF COMPLIANCE 6.3
The rationale establishing the final POC in the MFA CAP is expected to be similar to that 
presented in the TWP CAP (Woodward-Clyde 1997b).  A standard POC would be used for soil 
to either meet cleanup levels throughout the site (WAC 173-340-745[7] and -740[6][b]), or to 
contain hazardous substances adequately to prevent migration and/or human contact in 
accordance with MTCA Section 173-340-745(7) and -740(6)(f).  The CAP would establish 
institutional controls through a restrictive covenant, thereby: 

• Ensuring that industrial land use is maintained within the deed-restricted area of the 
MFA 

• Allowing use of 1) MTCA Method C soil cleanup levels for protection of 
groundwater and/or 2) containment and/or treatment of soil with concentrations 
greater than MTCA Method C cleanup levels 

• Restricting activities within the deed restricted area to maintain the integrity of the 
cleanup action 

This RI/FS anticipates that a conditional POC would be established for groundwater in 
accordance with WAC 173-340-720(8)(c), which allows Ecology to approve a conditional POC 
if it can be demonstrated that it is not practicable to meet cleanup levels throughout the site 
within a reasonable time frame and all practicable methods of treatment are used in the site 
cleanup action.   

The conditional POC for groundwater in the MFA would be determined using a method similar 
to that used for the TWP (Woodward-Clyde 1997b).  The conditional POC would be established 
as close as practicable to the source of hazardous substances, which is anticipated to be along the 
alignments of the two rows of TMW wells installed during the MFA Additional Investigation in 
September 2008 (Figure 3-7).  Groundwater monitoring data collected from those wells indicated 
that MTCA Method B cleanup levels generally are met at those locations, except for occasional 
PAH exceedances outside the conditional POC boundary (currently believed to be associated 
with suspended sediment, and not representative of dissolved-phase concentrations).  The 

kpet461
Sticky Note

kpet461
Sticky Note
Ecology has determined that the draft review RI/FS does not include an adequate demonstration that all practicable methods of treatment are to be used in site cleanup of groundwater. Such a demonstration is necessary to support the approval of a conditional POC for groundwater.  
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treatment or removal of soil sources to groundwater would be expected to result in lower 
groundwater concentrations and continually improving results at the conditional POC. 

For soil, it is expected that the cleanup action would either meet soil cleanup levels based on the 
protection of groundwater throughout the site (WAC 173-340-745[7] and -740[6][b]) or provide 
adequate containment and/or treatment of hazardous substances to prevent migration or contact 
with those substances and meet the requirements for a conditional POC in accordance with WAC 
173-340-740(6)(f).  The requirements for using a conditional POC under WAC 173-340-740 
(6)(f) for sites where containment of hazardous substances is the selected cleanup action include: 

• The selected cleanup action is permanent to the maximum extent practicable using the 
procedures in WAC 173-340-360. 

• The cleanup action is protective of human health.  The department may require a site-
specific human health risk assessment conforming to the requirements of this chapter 
to demonstrate that the cleanup action is protective of human health. 

• The cleanup action is demonstrated to be protective of terrestrial ecological receptors 
under WAC 173-340-7490 through 173-340-7494. 

• Institutional controls are put in place under WAC 173-340-440 that prohibit or limit 
activities that could interfere with the long-term integrity of the containment system. 

• Compliance monitoring under WAC 173-340-410 and periodic reviews under WAC 
173-340-430 are designed to ensure the long-term integrity of the containment 
system. 

• The types, levels and amount of hazardous substances remaining on site and the 
measures that would be used to prevent migration and contact with those substances 
are specified in the draft CAP. 

As is the case for soil, the institutional controls established in the CAP would both maintain 
industrial land use within the deed-restricted area of the MFA and memorialize use of MTCA 
Method C cleanup levels for groundwater within the conditional POC boundary for groundwater 
specified in the CAP, establish requirements for restricting activities and withdrawal and use of 
groundwater in the MFA, and O&M requirements.  The restrictive covenant would meet the 
requirements of WAC 173-340-440(8), (9), and (10), as well as requirements in the Uniform 
Environmental Covenants Act (Chapter 64.70 Revised Code of Washington [RCW]).  MTCA 
Method B potable groundwater cleanup levels would be used in the MFA outside the conditional 
POC boundary.  COC compliance monitoring would be performed at the TMW wells along that 
boundary.  Additional monitoring of sentinel wells (e.g., MFA AV wells) also could be 
performed within and outside of the conditional POC boundary. 
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 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 6.4
MTCA requires that cleanup actions comply with legally applicable state and federal laws and 
regulations, as well as other applicable or relevant and appropriate requirements (ARARs).  This 
section discusses the ARARs that potentially apply to the cleanup alternatives. 

“Legally applicable” requirements under MTCA are “those cleanup standards, standards of 
control, and other environmental protection requirements, criteria, or limitations adopted under 
state or federal law that specifically address a hazardous substance, cleanup action, location or 
other circumstances at the site” (WAC 173-340-710[3]). 

“Relevant and appropriate” requirements are “those cleanup standards, standards of control, 
and other environmental requirements, criteria, or limitations established under state or federal 
law that, while not legally applicable to the hazardous substance, cleanup action, location, or 
other circumstance at a site, address problems or situations sufficiently similar to those 
encountered at the site that their use is well suited to the particular site” (WAC 173-340-
710[4]).  WAC 173-340-710(4) identifies the criteria to be used in determining whether a 
requirement is relevant and appropriate, which include whether: 

• The purpose for which the statute or regulations under which the requirement was 
created is similar to the purpose of the cleanup action 

• The media regulated or affected by the requirement is similar to the media 
contaminated or affected at the site 

• The hazardous substance regulated by the requirement is similar to the hazardous 
substance found at the site 

• The entities or interests affected or protected by the requirement are similar to the 
entities or interests affected by the site 

• The actions or activities regulated by the requirement are similar to the cleanup action 
contemplated at the site 

• Any variance, waiver, or exemption to the requirements are available for the 
circumstances of the site 

• The type of place regulated is similar to the site 

• The type and size of structure or site regulated is similar to the type and size of 
structure or site affected by the release or contemplated by the cleanup action 

• Any consideration of use or potential use of affected resources in the requirement is 
similar to the use or potential use of the resources affected by the site or contemplated 
cleanup action 
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In accordance with WAC 173-340-710(9)(b), cleanup actions conducted under a consent decree 
or agreed order are exempt from the procedural requirements of certain state and local laws, 
including2: 

• Washington State Clean Air Act (Chapter 70.94 RCW) 

• Washington State Solid Waste Management Act (Chapter 70.95 RCW) 

• Washington State Hazardous Waste Management Act (Chapter 70.105 RCW) 

• Washington State Construction Projects in Water Act (Chapter 75.20 RCW, 
recodified as Chapter 77.55 RCW) 

• Washington State Water Pollution Control (Chapter 90.48 RCW) 

• Washington State Shoreline Management Act (Chapter 90.58 RCW) 

• Any laws requiring or authorizing local government permits or approvals for the 
action 

The cleanup action still must comply with the substantive requirements of the laws in accordance 
with WAC 173-340-710(9)(c).  It is part of Ecology’s role under a consent decree or other order 
to ensure compliance with the substantive requirements, and to provide an opportunity for 
comment by the public, state agencies, and local governments (WAC 173-340-710[9][d]). 

6.4.1 Potential Chemical-Specific ARARs 
Chemical-specific ARARs are health-based or risk-based numerical values or methodologies, 
which when applied to site-specific conditions, establish numerical cleanup levels.  The cleanup 
levels quantify the amount or concentration of a hazardous substance allowed to be present in or 
discharged to the environment.  Table 6-1 presents the preliminary cleanup levels for 
groundwater and soil at the MFA, as derived from the potential chemical-specific ARARs which 
are presented in Table 6-2.  The chemical-specific ARARs are based on values obtained from 
Ecology’s CLARC database (August 2015).  Changes in the chemical-specific ARARs compared 
to the draft final revised FS dated February 2014 resulted in the following: 

• Rounding to two significant figures instead of three (according to Ecology, cleanup levels 
should only include two significant figures) 

• Changing the basis for the MTCA Method C air cleanup levels from non-cancer to cancer 
(2-methylnaphthalene, naphthalene, and dibenzofuran) 

                                                 
2 This exemption does not apply if Ecology determines that the exemption would result in loss of necessary approval 
from a federal agency to administer any federal law. 
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• Using EPA chemical-specific properties in the migration to groundwater calculations (2-
methylnaphthalene and dibenzofuran). 

Preliminary cleanup and remediation levels and preliminary POCs are discussed in detail in 
Sections 6.1, 6.2, and 6.3. 

 Soil 6.4.1.1

MTCA Regulations, WAC 173-340-745(3) and (5), 173-340-708(8), and 173-340-355.  
MTCA Method C and A industrial cleanup levels are potentially applicable to evaluating soil 
cleanup standards at the site.  Because the MFA portion of the site meets the criteria for 
industrial land use (WAC 173-340-745), the proposed preliminary cleanup levels for the rarely 
detected semivolatile compounds dibenzofuran and PCP, the PAH compounds 
2-methylnaphthalene and naphthalene, and for cPAHs in soil are based on the standard MTCA 
Method C industrial soil cleanup levels (WAC 173-340-745[5][b]).  The total concentration of 
the cPAH compounds (benzo[a]pyrene, indeno[1,2,3-cd]pyrene, dibenzo[a,h]anthracene, 
chrysene, benzo[k]fluoranthene, benzo[b]fluoranthene, and benzo[a]anthracene) is compared to 
the cleanup level using the Toxicity Equivalency Factor methodology of WAC 173-340-708(8).  
Concentration limits for TPH as diesel or heavy oil are based on MTCA Method A industrial soil 
cleanup levels (WAC 173-340-900, Table 745-1).  International Paper has elected to not perform 
fractionation analysis of the petroleum compounds found at the site, and therefore has elected not 
to calculate MTCA Method B or C cleanup levels.  Table 6-1 presents the preliminary cleanup 
levels that will be met at the conditional POC (Section 6.3). 

Pathways to ecological receptors are considered to be incomplete because groundwater impacts 
are localized beneath the paved area, and those impacts do not migrate to surface water bodies 
(Section 5.0).  Under WAC 173-340-7491(1)(b), no further terrestrial ecological evaluation is 
required because all soil contaminated with hazardous substances is covered by buildings, paved 
roads, pavement, or other physical barriers that will prevent plants or wildlife from exposure to 
the soil contamination.  Therefore, no potential chemical-specific ARARs have been identified as 
no significant adverse terrestrial risk is anticipated at the site (WAC 173-340-745(5)(b)(ii). 

When developing soil cleanup levels, MTCA also requires consideration of the soil to vapor 
pathway, as discussed in detail in Section 5.3, and protection of groundwater.  Preliminary air 
cleanup levels were developed for volatile COCs and are summarized in Table 6-2. 

Table 6-2 also summarizes the preliminary soil cleanup levels for protection of groundwater for 
DRO, the PAH compounds that have been detected in soil at the MFA, and the two semivolatile 
organic compounds dibenzofuran and PCP, which also have been rarely detected at the MFA site 
(see also Section 3.3 for a discussion of the nature and extent of COCs).  Both MTCA Method B 
and Method C soil cleanup levels protective of groundwater are included in Table 6-2 for 
completeness.  MTCA Method C cleanup levels for soil protective of groundwater are applicable 
rather than MTCA Method B cleanup levels, since MTCA Method C groundwater cleanup levels 
would apply in the area within the conditional POC for groundwater. 
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The cleanup action alternatives evaluated in this RI/FS also include remediation levels evaluated 
in accordance with WAC 173-340-355.  The remediation level is established to distinguish when 
various potential cleanup action components would be implemented (see Section 6.2). 

 Groundwater 6.4.1.2

MTCA Regulations, WAC 173-340-720.  Groundwater at the site has no present or reasonably 
foreseeable use for drinking water purposes.  However, MTCA requires groundwater to be 
protected based on its highest potential beneficial use as potable groundwater (WAC 173-340-
720[1][a]).  Both MTCA Standard Method B and C cleanup levels for potable water have been 
proposed for the site based on the existing and anticipated use of the property.  The cleanup 
levels for 2-methylnaphthalene, naphthalene, and cPAHs in groundwater are based on the MTCA 
Standard Method C potable water cleanup levels for groundwater beneath the MFA (WAC 173-
340-720[5][b]).  Concentration limits for individual PAH compounds and cPAHS in 
groundwater beyond the existing COC plume boundaries are based on MTCA Standard 
Method B Cleanup Levels for potable water (WAC 173-340-720[4][b]).  Finally, concentration 
limits for TPH as diesel or heavy oil are based on MTCA Method A groundwater cleanup levels 
(WAC 173-340-720, Table 720-1) both within the current COC plume and beyond the existing 
COC plume boundaries.  Table 6-1 presents the preliminary cleanup levels.  These cleanup levels 
will be met at the conditional POC as described in Section 6.3. 

Safe Drinking Water Act Primary Drinking Water Regulations, 40 Code of Federal 
Regulations (CFR) 141.61(a), and Washington State Department of Health Drinking Water 
Standards (WAC 246-290-310[7]).  The federal and state primary drinking water regulations 
establish health-based maximum contaminant levels for public water systems.  Although site 
groundwater does not supply a public water system, the federal and state maximum contaminant 
levels are potentially relevant and appropriate requirements for these waters where groundwater 
is a potential source of drinking water.  The federal maximum contaminant level (MCL) for 
benzo(a)pyrene is 0.2 mg/L and is potentially relevant and appropriate to groundwater at the site.  
No other site COCs are regulated by the Safe Drinking Water Act.  Table 6-1 presents the 
preliminary cleanup levels, which will be met at the conditional POC as described in Section 6.3.  
Since MTCA groundwater cleanup levels are more stringent for benzo(a)pyrene (reported as 
cPAHs), the federal MCL for benzo(a)pyrene is not included in this table. 

6.4.2 Potential Action-Specific ARARs 
Action-specific ARARs are usually technology- or activity-based requirements or restrictions on 
actions taken with respect to hazardous substance(s).  These requirements set performance, 
design or other standards that would be used to implement the proposed cleanup action and are 
triggered by the particular cleanup action alternative.  The action-specific requirements do not in 
themselves determine the selected cleanup or interim action alternative; rather, they indicate 
how, or to what level, a cleanup action alternative must achieve a standard.  The potential 
applicability of the action-specific ARARs to the soil and groundwater alternatives is 
summarized in Tables 6-3 and 6-4, respectively. 
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Model Toxics Control Act Cleanup Action Requirements 

The MTCA implementing regulations specify requirements that potentially affect 
implementation of a remedial design/cleanup action at the site.  These regulations are potentially 
applicable requirements to implement the selected cleanup action alternative at the site. 

Monitored Natural Attenuation, Expectations for Cleanup Action Alternatives, WAC 173-
340-370.  WAC 173-340-370(7) states that MNA may be appropriate at sites where:  1) source 
control has been conducted to the maximum extent practicable, 2) leaving contaminants on site 
during the restoration time frame does not pose an unacceptable threat to human health or the 
environment, 3) there is evidence that natural biodegradation or chemical degradation is 
occurring and will continue to occur at a reasonable rate at the site, and 4) cleanup actions 
conducted will not result in a significantly greater overall threat to human health or the 
environment than other alternatives. 

Applicability to Soil and Groundwater Alternatives:  WAC 173-340-370(7) is applicable to 
cleanup action alternatives that include MNA as part of the cleanup action.  This includes all 
groundwater alternatives (GW1 through GW4) being considered for the MFA in this FS. 

Institutional Controls, WAC 173-340-440.  In accordance with this regulation, appropriate 
institutional controls shall be described in a restrictive covenant on the property when cleanup 
levels are established using MTCA Method C (WAC 173-340-440(4)(b)).  The covenant shall be 
executed by the property owner and recorded with the register of deeds for the county in which 
the site is located, shall run with the land, and shall be binding on the owner's successors and 
assigns.  In addition, the covenant shall prohibit activities on the site that may interfere with a 
cleanup action, O&M, monitoring, or other measures necessary to assure the integrity of the 
cleanup action and continued protection of human health and the environment or that may result 
in the release of a hazardous substance that was contained as a part of the cleanup action. 

Applicability to Soil and Groundwater Alternatives:  WAC 173-340-440 is applicable to 
cleanup action alternatives that use MTCA Method C cleanup levels.  This includes all soil 
alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 
through GW4) being considered for the MFA in this FS. 

Compliance Monitoring Requirements, WAC 173-340-410.  This regulation requires the 
performance of compliance monitoring for all cleanup actions.  A compliance monitoring plan 
must be submitted to Ecology for review and approval.  Compliance monitoring plans may 
include monitoring for chemical constituents, biological testing, and physical parameters, as 
appropriate.  Where the cleanup action includes engineered or institutional controls, documented 
observations on the performance of these controls may be required.  Long-term monitoring shall 
be required if on-site disposal, isolation, or containment is the selected cleanup action for a site 
or a portion of a site.  Such measures shall be required until residual hazardous substance 
concentrations no longer exceed site cleanup levels established under WAC 173-340-700 
through 173-340-760.  Compliance monitoring plans shall be specific to the media being tested 
and shall contain a sampling and analysis plan meeting the requirements of WAC 173-340-820.  
In addition, all analytical procedures shall be consistent with the requirements specified in WAC 
173-340-830. 
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Applicability to Soil and Groundwater Alternatives:  WAC 173-340-410 is applicable to all 
cleanup action alternatives conducted under MTCA.  This includes all soil alternatives (S1 
through S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 through GW4) 
being considered for the MFA in this FS. 

 Stormwater Management 6.4.2.1

Stormwater Permit Program, 40 CFR 122.26, Chapter 173-226 WAC.  The Federal Clean 
Water Act, as delegated to Ecology under RCW 90.48.260, requires that coverage under the 
general stormwater permit must be obtained for stormwater discharges associated with 
construction activities disturbing more than 1 acre.  The disturbed area for this project is 
expected to be greater than 1 acre.  Since Ecology has determined that this permit is not exempt 
under WAC 173-340-710(9), the site would obtain coverage under the Washington State General 
Stormwater Permit for Construction Activities to meet both the procedural and substantive 
provisions this requirement.  In addition, a stormwater pollution prevention plan would be 
prepared before beginning land-disturbing activities.  The plan would describe the best 
management practices that would be implemented to protect surface water quality.  Once 
construction begins, the site would be monitored weekly to ensure stormwater runoff does not 
cause the receiving surface water body to exceed water quality standards.  These requirements 
would be coordinated with any applicable local grading and erosion control requirements by the 
Longview Municipal Code (LMC) or Cowlitz County Code (CCC) as provided in 
Section 6.4.3.2. 

Applicability to Soil and Groundwater Alternatives:  40 CFR 122.26 and WAC 173-226 are 
applicable to cleanup action alternatives where the disturbed area is greater than 1 acre.  This 
includes all soil alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and three groundwater 
alternatives (GW1, GW2, and GW3) being considered for the MFA in this FS. 

 Hazardous Waste and Environmental Media Management 6.4.2.2

RCRA and Washington Hazardous Waste Management Act (RCW 70.105) and Dangerous 
Waste Regulations; 40 CFR 260, 261, 262, 263, and 268; Chapter 173-303 WAC.  The 
Federal RCRA regulations and the Washington State Dangerous Waste regulations apply to the 
cleanup action alternatives for the MFA because hazardous constituents from the TWP Area, a 
RCRA corrective action site, migrated to the MFA and contaminated media potentially contains 
a listed waste (listed waste designation code F034).  These regulations identify the requirements 
for characterization, management, and disposal of waste including contaminated media (i.e., soil 
and groundwater).  The requirements of the Federal RCRA regulations and Washington State 
Dangerous Waste Regulations must be complied with fully for off-site activities.  For on-site 
activities, only the substantive requirements of the Federal RCRA regulations and the 
Washington Dangerous Waste regulations must be met.  Off-site disposition of waste would 
occur at facilities that are licensed and permitted to accept the specific hazardous waste or 
contaminated media. 

Applicability to Soil and Groundwater Alternatives:  These regulations are potentially 
applicable to cleanup action alternatives that include characterization and on-site management of 
groundwater, soil, de-watering water and water treatment residuals, and the off-site 
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transportation and disposal of soil, water, and water treatment residuals.  This includes all soil 
alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 
through GW4) being considered for the MFA in this FS. 

Federal EPA and Washington State “Contained-In” Policy (USEPA 1986, WDOE 1993); 
Federal Register preambles; EPA memos and correspondences; Hazardous Waste.  
According to EPA and Ecology “contained-in” policies, contaminated environmental media is 
not a “solid waste” and therefore, is not a hazardous waste.  However, contaminated media that 
contains a hazardous waste becomes subject to RCRA 1) when it exhibits a characteristic of 
hazardous waste (i.e., ignitable, corrosive, reactive or toxic), or 2) when it is contaminated with 
listed hazardous waste.  If contaminated environmental media contain hazardous waste, they are 
subject to all applicable RCRA requirements until they no longer contain hazardous waste.  EPA 
considers contaminated environmental media to no longer contain hazardous waste 1) when it no 
longer exhibits a characteristic of hazardous waste, and 2) when concentrations of hazardous 
constituents from listed hazardous wastes are below health-based levels.  The approval of 
Ecology is required for “contained-in” determinations and may require implementation of 
“contingent management,” which would be addressed during development of the CAP.  As 
discussed below, land disposal restrictions (LDRs) are not applicable to environmental media 
(contaminated soil and groundwater) that receives a “contained-in” determination prior to 
removal from the Area of Contamination (AOC). 

Based on discussions with Ecology, a “contained-in” determination for disposition of soil off site 
would be issued for soil with COC concentrations as follows: 

• Soil with concentrations less than MTCA Method B cleanup levels for F034 
hazardous constituents would be disposed of at a RCRA Subtitle D facility as solid 
waste 

• Soil with contamination above MTCA Method B cleanup levels and below MTCA 
Method C cleanup levels or 10 times the Universal Treatment Standards (UTS) value 
for F034 hazardous constituents, whichever is higher, would be disposed of as non-
hazardous waste in a hazardous waste facility permitted under RCRA Subtitle C 

• Soil with alternative concentrations may be approved by Ecology based upon waste 
properties (solubility, mobility, toxicity, and interactive effects of the contaminants 
present that can impact these properties) and exposure potential and the effect of any 
management controls that could less this exposure potential 

Applicability to Soil and Groundwater Alternatives:  This policy is potentially applicable to 
cleanup action alternatives that include soil excavation and off-site disposal, on-site water 
treatment with off-site disposal of water treatment residuals, and off-site disposal of 
groundwater.  This includes all soil alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and 
groundwater alternatives (GW1 through GW4) being considered for the MFA in this FS. 

LDRs, 40 CFR 268, WAC 173-303-140.  Wood treating facility operations at this site ceased in 
1985, prior to the LDR for waste designation F034 being established.  Ecology has indicated that 
LDRs would not apply to any contaminated media containing F034, because the F034 listing 
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became applicable to waste after August 12, 1997, so long as the contaminated media is not 
actively managed.  Furthermore, environmental media that has received a “contained-in” 
determination before the media is removed from the AOC does not have to comply with LDRs.  
However, soil and groundwater, including construction dewatering effluent, which is actively 
managed must comply with LDRs.  Active management includes removal, excavation, mixing 
with other wastes, and on-site treatment, but does not include consolidation within the AOC or in 
situ treatment in accordance with the AOC policy discussed below.  Water treatment residuals 
that are contaminated with listed waste constituents (i.e., those constituents resulting in an F034 
waste designation code) must also comply with the LDRs. 

LDRs for contaminated soil would include 1) meeting the land disposal treatment requirements 
in 40 CFR 268.40 and the UTS in 40 CFR 268.48 for nonwastewaters, or 2) meeting alternative 
soil LDRs under 40 CFR 268.49.  Alternative LDR treatment standards for contaminated soil are 
applied for all constituents listed in the UTS (40 CFR 268.48) that are detected at concentrations 
greater than 10 times the UTS at the site.  Alternative LDR treatment standards for contaminated 
soil require a 90 percent reduction in the applicable hazardous constituents or treatment to ten 
times the UTS, whichever is greater.  LDRs for contaminated groundwater and construction 
dewatering effluent would include meeting the land disposal treatment requirements in 40 CFR 
268.40 and the UTS in 40 CFR 268.48 for wastewaters.  LDRs for contaminated water treatment 
residuals would include meeting the land disposal treatment requirements in 40 CFR 268.40 and 
the UTS in 40 CFR 268.48 for nonwastewaters. 

Applicability to Soil and Groundwater Alternatives:  LDRs are applicable to cleanup action 
alternatives where soil contaminated with listed waste constituents (i.e., those constituents 
resulting in an F034 waste designation code) is excavated, and where the cleanup action 
alternative does not include disposal at a facility authorized to accept “corrective action 
management unit (CAMU)-eligible waste.”  LDRs are also applicable to cleanup action 
alternatives where groundwater, construction dewatering effluent, and water treatment residuals 
contaminated with listed waste constituents are generated, and where the cleanup action 
alternative does not include disposal at the Cowlitz publicly-owned treatment works (POTW) 
and/or a facility authorized to accept “CAMU-eligible waste.”  This includes all soil alternatives 
(S1 through S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 through GW4) 
being considered for the MFA in this FS. 

AOC Policy, National Contingency Plan (55 FR 8758-8760, March 8, 1990), EPA guidance 
memorandum (USEPA 1996), Ecology AOC Policy (WDOE 1993).  The AOC policy was 
established by EPA and Ecology to allow for the movement of hazardous waste within a defined 
AOC.  An AOC is delineated by the areal extent of contiguous contamination, but may contain 
varying types and concentrations of hazardous substances.  Movement of wastes within those 
areas is not considered to be land disposal and does not trigger the RCRA LDRs or minimum 
technology requirements.  Consolidation or in situ treatment of hazardous waste within an AOC 
does not constitute disposal, and does not trigger LDRs.  Ex situ treatment in tanks or containers 
or through incineration or transfer to another AOC is considered “active management” and 
triggers RCRA management and LDR requirements. 

Applicability to Soil and Groundwater Alternatives:  The AOC policy is potentially applicable 
to cleanup action alternatives that include management of soil that is contaminated with listed 
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waste constituents (i.e., those constituents resulting in an F034 waste designation code).  This 
includes some of the soil alternatives (S1 through S5, S5A, S5B, S5C, and S7) being considered 
for the MFA in this FS. 

CAMUs, 40 CFR 264.555, WAC 173-303-646920.  Soil and water treatment residuals that are 
contaminated with listed waste constituents (i.e., those constituents resulting in an F034 waste 
designation code) and for which Ecology does not provide a “contained-in” determination may 
be eligible for disposal in an off-site CAMU-eligible waste permitted hazardous waste landfill.  
CAMU-eligible waste includes solid and hazardous waste, contaminated media, and debris from 
cleanup activities.  The off-site disposal of CAMU-eligible waste also is allowed if the following 
conditions are met: 

• Principle hazardous constituents must be treated to meet the treatment standards in 
WAC 173-303-64660(3)(d)(iv); the adjusted treatment levels or methods that are 
protective of human health and the environment specified in WAC 173-303-
64660(3)(d)(v)(A), (C), (D), or (E)(I); or the adjusted treatment standards that are 
protective of human health and the environment specified in WAC 173-303-
64660(3)(d)(v)(E)(II) where the treatment significantly reduces the toxicity or 
mobility of the principal hazardous constituents, minimizing the short-term and long-
term threats posed by the waste, including the threat at the remediation site.  The 
treatment requirements specified in WAC 173-303-64660(3)(d)(iv) are:  1) for 
nonmetals, treatment must achieve 90 percent reduction in concentrations or 10 times 
the UTS, whichever is higher, 2) for metals, treatment must achieve 90 percent 
reduction in principle hazardous constituents as measured in leachate from the treated 
waste or media or 90 percent reduction in total constituent concentrations, but not less 
than 10 times the UTS.  Principle hazardous constituents are constituents that the 
regulatory agency determines pose a risk to human health and the environment and 
that are substantially higher than the cleanup levels or goals of the site.  These include 
carcinogens that pose a potential direct risk from ingestion or inhalation at site at or 
above 10-3 and noncarcinogens that pose a potential direct risk from ingestion or 
inhalation at the site an order of magnitude or greater above their RfD.  Soils that 
exceed the adjusted treatment levels, even soil containing DNAPL, can be disposed 
offsite as CAMU-eligible waste if the off-site landfill treats the soil to approved 
treatment levels or uses an approved method, such as macro-encapsulation, to treat 
the soils that is protective of human health and the environment.  The treatment can 
occur at the off-site landfill. 

• The landfill must be a RCRA hazardous waste facility whose permit authorizes 
receipt of CAMU-eligible waste.  The landfill will have met the minimum design 
requirements for management of CAMU-eligible waste under the regulations. 

• The landfill must notify the regulatory agency of its intent to receive CAMU-eligible 
waste and receive notification of no objections; the landfill must notify people on the 
facility mailing list.  These requirements are specifically defined in the RCRA 
hazardous waste facility CAMU-eligible waste provisions of the off-site permit.  The 
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provisions of this permit may modify, reduce or eliminate such notification 
requirements. 

• The landfill must obtain a permit modification specifically authorizing receipt of the 
waste.  These requirements are specifically defined by the RCRA hazardous waste 
facility “CAMU-eligible waste” provisions of the off-site permit which may modify, 
reduce or eliminate such requirements. 

Disposal of the waste would not need to meet LDRs.  However, the permitted hazardous waste 
landfill must treat the wastes to approved treatment levels or methods outlined in the first bullet 
above. 

Applicability to Soil and Groundwater Alternatives:  These regulations are applicable to cleanup 
action alternatives that include off-site disposal at a permitted hazardous waste landfill of 
excavated soil, including soil containing DNAPL, and water and water treatment residuals that 
are contaminated with listed waste constituents.  This includes all soil alternatives (S1 through 
S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 through GW4) being 
considered for the MFA in this FS. 

Treatment by Generator, 40 CFR 262.34, WAC 173-303-200 and -201.  These regulations 
apply to cleanup action alternatives that include on-site treatment of hazardous or dangerous 
wastes.  Dangerous or hazardous wastes may be treated on site without a dangerous waste 
treatment permit, provided the waste is managed in situ in accordance with 40 CFR 262.34 and 
WAC 173-303-200 and -201. 

Applicability to Soil and Groundwater Alternatives:  These regulations are potentially 
applicable to cleanup action alternatives that include on-site treatment of construction dewatering 
effluent and condensed liquids from electrical resistance heating (ERH) prior to discharge to a 
POTW or to the land surface.  This includes some soil alternatives (S1 through S4, S5B, S5C, 
S6, and S7) and one groundwater alternative (GW1) being considered for the MFA in this FS. 

Washington Solid Waste Management Handling Standards Regulations, Chapter 173-350 
WAC.  These regulations potentially apply to off-site disposal of solid nonhazardous wastes and 
contaminated media, and are potentially relevant and appropriate to on-site cleanup actions 
governing contaminated media management.  Environmental media and residuals would be 
transported and disposed of at a permitted solid waste landfill in accordance with the waste 
acceptance criteria for the landfill. 

Applicability to Soil and Groundwater Alternatives:  WAC 173-350 is applicable to cleanup 
action alternatives that include off-site disposal of solid nonhazardous wastes and contaminated 
media.  This includes all soil alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and 
groundwater alternatives (GW1 through GW4) being considered for the MFA in this FS. 

 Dewatering Effluent Management 6.4.2.3

Clean Water Act Pretreatment Regulations, 40 CFR 503.5.  These regulations are potentially 
applicable if water is discharged to the Cowlitz Sewer Operating Board POTW.  The discharge 



Cleanup Standards and Remediation Levels SECTIONSIX 

6-16  
PUBLIC_REVIEW_DRAFT_MFA_RIFS_REPORT-121815.DOCX 

would need to meet the discharge requirements in CCC 15.14.160 and any other requirements 
established pursuant to a permit or discharge authorization under CCC 15.14.180.  In addition, 
the discharge would need to meet any federally-required limitations for discharge of pollutants in 
the POTW under 40 CFR 503.5. 

Applicability to Soil and Groundwater Alternatives:  WAC 173-226 is applicable to cleanup 
action alternatives that include discharge of construction dewatering effluent and condensed 
liquids from ERH to the Cowlitz County POTW.  This includes some soil alternatives (S1 
through S4, S5B, S5C, S6, and S7) and one groundwater alternative (GW1) being considered for 
the MFA in this FS. 

State Waste Discharge Permit Program, Chapter 173-216 WAC.  These regulations would be 
potentially applicable if treated water is discharged directly to the ground.  This regulation 
requires the use of all known, available and reasonable methods to prevent and control the 
discharge of wastes into the waters of the state.  In addition, disposal of wastes that present a risk 
to human health, including the potential chronic effects of lifetime exposure to waste materials, 
are not allowed.   

Applicability to Soil and Groundwater Alternatives:  WAC 173-216 is potentially applicable to 
cleanup action alternatives that include discharge of treated construction dewatering effluent or 
condensed liquids from ERH directly to the ground.  However, discharge of treated water to the 
ground is not planned for any of the cleanup action alternatives evaluated. 

Submission of Plans and Reports for Construction of Wastewater Facilities, Chapter 173-
240 WAC.  These regulations are potentially applicable if treated water is discharged directly to 
the ground.  They require the submittal and approval of engineering reports and plans and 
specifications prior to constructing or modifying industrial wastewater facilities.   

Applicability to Soil and Groundwater Alternatives:  WAC 173-240 is potentially applicable to 
cleanup action alternatives that include discharge of treated construction dewatering effluent or 
condensed liquids from ERH directly to the ground.  However, discharge of treated water to the 
ground is not planned for any of the cleanup action alternatives evaluated. 

 Air Quality 6.4.2.4

Washington Clean Air Act and Implementing Regulations, Chapter 173-400 and 173-460 WAC, 
Southwest Clean Air Agency (SWCAA) Regulation 400.  These regulations establish general 
emission standards for all stationary sources and more specific emission standards for specific 
types of sources.  In addition, all emission sources are required to use reasonably available 
control technology to control air emissions. 

The regulations provide exemptions from registration (SWCAA 400-101).  For instance, sources 
are exempt if they emit less than the following:  1.0 tons per year combined criteria and VOCs, 
0.005 tons per year lead, 1.0 tons per year ozone depleting substances, and 1.0 tons per year toxic 
air pollutions or less than the applicable small quantity emission rate under Chapter 173-460 
WAC, whichever is less.  An air discharge permit application shall be submitted for all new 
installations, modifications, changes, and alterations to process and emission control equipment 
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consistent with the definition of “new source” (SWCAA 400-109).  If a source is exempt under 
SWCAA 400-101, a written authorization to confirmation exemption must be requested and 
received from SWCAA.  If source is not exempt, then compliance with a new source review 
permit requirements must be met through substantive review by SWCAA. 

Toxics best available control technology must be installed and operated on sources of toxic air 
pollutants, which include naphthalene and cPAHs, to control toxic air emissions.  Furthermore, 
the toxic emission rate must be quantified and the impacts of these emissions must be 
demonstrated to be less than the acceptable source impact limit at the site boundary (Chapter 
173-460 WAC, SWCAA 400-076).  Compliance with acceptable source impact limits can be 
demonstrated by comparing emissions to the small quantity emission reduction table or through 
dispersion modeling.  Sources subject to MTCA cleanup actions are not exempt from these 
regulations.  Compliance with the new source review requirements would be met through 
substantive review by SWCAA and/or Ecology.  Chapter 173-400 and SWCAA 400-040(3) also 
require control of fugitive dust emissions during construction activities. 

Applicability to Soil and Groundwater Alternatives:  These regulations are potentially 
applicable to cleanup action alternatives where air emissions are anticipated, including in situ 
solidification, in situ ERH, and biosparging.  This includes some of the soil alternatives (S5, 
S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 and GW3) being considered for 
the MFA in this FS. 

 Underground Injection and Well Installation and Abandonment 6.4.2.5

Washington Underground Injection Control Program, Chapter 173-218 WAC.  The 
underground injection control regulations potentially apply to cleanup action alternatives that 
include enhanced bioremediation and chemical oxidation.  Injection wells used for remediation 
are considered to be Class V injection wells and must be registered with Ecology and are either 
rule authorized or must receive a state waste discharge permit.  If rule-authorized under WAC 
173-200-100, the well would need to not cause a violation of water quality standards for 
groundwater of the state per Chapter 173-200 WAC.  If not rule-authorized, the underground 
injection control well would need to demonstrate compliance with WAC 173-218-090 and -110, 
by 1) not directly discharging into an aquifer, 2) having a separation between the bottom of the 
well and the top of the aquifer, 3) meeting additional groundwater protection requirements if the 
well is located in a groundwater protection area as defined in WAC 173-218-030, and obtaining 
a state waste discharge permit authorization under Chapter 173-216.  Pursuant to WAC 173-340-
710(9)(b), Class V injection wells are exempt if authorized in accordance with a MTCA consent 
decree.  Substantive compliance with the requirements of Chapter 173-218 and 173-216 WAC 
would be met through review by Ecology. 

Applicability to Soil and Groundwater Alternatives:  WAC 173-218 is potentially applicable to 
cleanup action alternatives that include injection of materials into the subsurface, which is 
expected to occur during chemical oxidation and bioremediation.  This includes three of the 
groundwater alternatives (GW1 through GW3) being considered for the MFA in this FS. 
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Washington Water Well Construction Act Regulations, Chapter 173-160 WAC.  These 
regulations are potentially applicable to the installation, operation, or closure of monitoring and 
treatment wells. 

Applicability to Soil and Groundwater Alternatives:  WAC 173-160 is applicable to cleanup 
alternatives that include the construction of monitoring or treatment wells.  This includes all soil 
alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 
through GW4) being considered for the MFA in this FS. 

Regulation and Licensing of Well Contractors and Operators, Chapter 173-162 WAC.  
These regulations apply to all water well contractors and operators who are providing well 
installation, maintenance, or abandonment services in Washington.  These regulations are 
potentially applicable to any well contractor or operator who installs wells at the site. 

Applicability to Soil and Groundwater Alternatives:  WAC 173-162 is applicable to cleanup 
action alternatives that include the construction of monitoring or treatment wells.  This includes 
all soil alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives 
(GW1 through GW4) being considered for the MFA in this FS. 

 State Environmental Policy Act 6.4.2.6

State Environmental Policy Act, RCW 43.21.036, WAC 197-11-250 through 268.  For 
MTCA cleanup actions, the MTCA and State Environmental Policy Act processes are to be 
combined to reduce duplication and improve public participation (WAC 97-11-250).  It is 
anticipated that Ecology would be the lead agency as stipulated by WAC 197-11-253.  State 
Environmental Policy Act requirements would be incorporated into the MTCA public 
notification process.  More specifically, the State Environmental Policy Act checklist would be 
attached to the draft MFA CAP, with the intent of having public review of these occur 
concurrently. 

Applicability to Soil and Groundwater Alternatives:  These regulations are applicable to all soil 
alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 
through GW4). 

6.4.3 Local Requirements 
The MFA is located within the city limits of Longview, and the TWP Area is located within 
unincorporated Cowlitz County.  Since construction or development activities may occur in the 
MFA and disposal of excavated soil may occur at the TWP Area, both City and County 
ordinances potentially apply to the cleanup actions.  As described in Section 6.4 regarding WAC 
173-340-710(9)(b), cleanup actions conducted under a consent decree or other order are exempt 
from the procedural requirements of laws requiring or authorizing local government permits or 
approvals for the action.  Rather than obtain a permit under the local codes and ordinances 
described below, the selected cleanup action would need to comply with the substantive 
requirements of the laws in accordance with WAC 173-340-710(9)(c). 
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 City of Longview Requirements Associated with Maintenance Facility Area 6.4.3.1
Activities 

City of Longview requirements may be applicable to cleanup action activities conducted within 
the MFA.  Construction and development within these areas may require substantive compliance 
with the local requirements discussed in this section.  The potential applicability of the location-
specific ARARs to the soil and groundwater alternatives is summarized on Tables 6-3 and 6-4, 
respectively. 

Special Flood Hazard Area Development Permit (Chapter 17.24 LMC).  Construction or 
development within any area of special flood hazard requires a permit per LMC 17.24.110.  
Special flood hazard areas are mapped by the City of Longview pursuant to the Federal 
Insurance Administration in a scientific and engineering report entitled “The Flood Study for the 
City of Longview,” (City of Longview 2001) (LMC 17.24.060).  Development” means any 
manmade change to improved or unimproved real estate, including but not limited to buildings 
or other structures, mining, dredging, filling, grading, paving, excavation or drilling operations 
located within the area of special flood hazard (LMC 17.24.040).  Cleanup action activities that 
meet the definition of “development” would require substantive compliance with Chapter 17.24 
of the LMC. 

Applicability to Soil and Groundwater Alternatives:  This regulation is applicable to all soil 
alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 
through GW4). 

Shoreline Development Permit (Chapter 17.60 LMC, Ordinance 2786, passed 2000).  
Development within 200 feet of the shoreline would need to meet the requirements of the 
Cowlitz County Shoreline Management Master Program.  If within 200 feet of the high water 
mark, substantive compliance with this requirement would be met through review and 
coordination with Cowlitz County, including any work associated with the TWP Area. 

Applicability to Soil and Groundwater Alternatives:  This regulation is potentially applicable to 
cleanup action alternatives that include development within 200 feet of the shoreline.  However, 
construction activities are not anticipated within 200 feet of the shoreline for any of the cleanup 
action alternatives evaluated. 

Critical Areas Permit (Chapter 17.10 LMC, Ordinance 2821, passed January 8, 2009).  
Development within critical areas or their buffers may require a permit.  Specifically, under the 
LMC, all persons proposing development or alteration, whether on public or private property, 
within 100 feet of critical areas or their buffers, shall obtain a Critical Area permit pursuant to 
this chapter, except as exempted pursuant to LMC 17.10.070. 

“Critical area” includes wetlands, fish and wildlife habitat conservation areas, frequently flooded 
areas, geologically hazardous areas, and areas with a critical recharging effect on aquifers used 
for potable water.  “Development” includes any manmade changes to improved or unimproved 
land, including buildings or other structures, mining, dredging, filling, grading, paving, 
excavation or drilling operations, and activities of a similar nature. 
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Exemptions from critical areas permit are identified in LMC 17.10.070 and include in part: 

• Development occurring within a volcanic hazard area as described in Section 
17.10.140 and containing no other critical area(s) as defined by this chapter 

• Development occurring within frequently flooded areas provided the development 
meets the requirements of LMC 17.24, Flood Damage Prevention Ordinance 

• Maintenance, operation, and reconstruction of existing public and private roads, 
streets, driveways, and the installation, construction, or replacement of utility lines in 
improved city rights-of-way, not including electric substations, provided that 
reconstruction of any such facilities are not expanded within, or do not extend outside 
of, the previously disturbed areas within a critical area or designated buffer 

• Maintenance, operation, and reconstruction of existing structures and equipment 
operating areas, provided that reconstruction of any such structures and facilities are 
not expanded within, or do not extend outside of, the previously disturbed areas 
within a critical area or designated buffer 

• Minimal site investigative work (as required by a city, state, or federal agency, or any 
other applicant) such as surveys, soil logs, percolation tests, and other related 
activities so long as impacts on environmentally critical areas are minimized and 
disturbed areas are restored to the pre-existing level of function and value within 1 
year after such tests are concluded 

• Applicants who are required to obtain Shoreline Permits, Section 404 Permits from 
the US Army Corps of Engineers, and/or an Ecology 401 Water Quality Certification 

Applications for projects within designated Geologic Hazard Areas as described in LMC 
17.10.140 shall not be exempt.  If the activity is not exempt, compliance with a critical areas 
permit requirement would be met through substantive review by the City of Longview. 

Applicability to Soil and Groundwater Alternatives:  This regulation is applicable to all soil 
alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and groundwater alternatives (GW1 
through GW4). 

Stormwater Runoff and Erosion Controls (Chapter 17.80 LMC, Ordinance 3079, passed 
January 8, 2009).  This local requirement applies to 1) water or pollutants directly or indirectly 
entering waters of the state or the storm drainage system generated on any developed and 
undeveloped lands, and 2) new development, redevelopment, and construction site activities, 
unless exempt. 

The local ordinance provides qualified exemptions for the following:  1) projects disturbing less 
than 5 acres that meet the requirements delineated in the City of Longview Stormwater Manual 
that have obtained an “Erosivity Waiver” to be exempt from the requirements of 17.80.050(G)(2) 
to submit a Stormwater Pollution Prevention Plan, 2) underground utility projects that replace the 
ground surface with in-kind material or materials with similar runoff characteristics that are 



SECTIONSIX Cleanup Standards and Remediation Levels 

 6-21 
PUBLIC_REVIEW_DRAFT_MFA_RIFS_REPORT-121815.DOCX 

exempt and must only meet the Minimum Requirement #2, Construction Stormwater Pollution 
Prevention, identified in the City of Longview Stormwater Manual, and 3) normal landscape 
activities and gardening. 

If the activities associated with the selected cleanup action alternative are not exempt, 
compliance with the stormwater runoff and erosion control requirements would be met through 
substantive review by the City of Longview. 

Applicability to Soil and Groundwater Alternatives:  This regulation is potentially applicable to 
cleanup action alternatives that include construction activities, unless an exemption is obtained 
as discussed above.  This includes all soil alternatives (S1 through S5, S5A, S5B, S5C, S6, and 
S7) and three of the groundwater alternatives (GW1 through GW3) being considered for the 
MFA in this FS. 

Building Permits (Chapter 16 LMC).  The City of Longview has adopted the International 
Building Codes Chapter 51-11 WAC (2006 Energy Code), Chapter 51-13 WAC (2006 
Ventilation and Indoor Air Quality Code), Chapter 51-50 WAC (2006 International Building 
Code including the Appendix Chapters E, as further amended by Chapter 51-50 WAC, I and J), 
Chapter 51-51 WAC (2006 International Residential Code including the Appendix Chapters G 
and H), Chapter 51-52 WAC (2006 International Mechanical Code), and Chapters 51–56 and 
51–57 WAC (2006 Uniform Plumbing Code and Uniform Plumbing Code Standards with 
amendments and additions).  Under the Building Code (LMC 16.02), building permits are 
required for all new construction of buildings, and all alterations, additions, improvements and 
repairs of existing buildings as well as moved, converted, or demolished buildings.  Demolition 
and/or construction of buildings or portion of buildings would need to meet the substantive 
requirements of the following permits: 

• Plumbing permit:  for all new plumbing, relocated fixtures, and new or replaced 
sewer lines 

• Electrical permit:  for all new electrical installations, alterations, additions, or repairs 
of existing electrical installations 

• Mechanical permit:  for all new or altered heating, air conditioning, ventilation, 
ducting, and gas appliance installations 

• Life safety permit:  for fire extinguishing systems, hood and duct systems, flammable 
and combustible materials, and tank removals (Chapter 18.10 LMC) administered by 
the fire department 

Applicability to Soil and Groundwater Alternatives:  This regulation is potentially applicable to 
cleanup action alternatives that include demolition and/or construction of buildings or portion of 
buildings, including replacing sewer lines and upgrading the electrical power supply.  This 
includes all soil alternatives (S1 through S5, S5A, S5B, S5C, S6, and S7) and one of the 
groundwater alternatives (GW1) being considered for the MFA in this FS. 
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Longview Historic Preservation Ordinance (Chapter 16.12 LMC).  Review is required for 
construction of a new building or structure or reconstruction, alteration, restoration, remodeling, 
repairing, moving, or demolishing any existing property on the Longview register of historic 
places or within an historic district on the Longview register of historic places.  If any structures 
at the site are listed on the register, compliance with this requirement would be met through 
substantive review by the City of Longview. 

Applicability to Soil and Groundwater Alternatives:  This regulation is potentially applicable to 
cleanup action alternatives that impact buildings or structures listed on the Longview register of 
historic places.  However, the Mechanics Shop is not anticipated to be a listed historic place. 

Standard Plans and Specifications for Sanitary Sewers, Storm Sewers, and Water (Chapter 
14.06 LMC).  Standard plans and specifications for modifications to public works connecting to 
City of Longview infrastructure would need to meet the requirements of the City’s Standard 
Plans and Specifications and be reviewed and approved. 

Applicability to Soil and Groundwater Alternatives:  This regulation is potentially applicable to 
cleanup action alternatives that include discharge of construction dewatering effluent and 
condensed liquids from ERH to the Cowlitz County POTW.  This includes some soil alternatives 
(S1 through S4, S5B, S5C, S6, and S7) and one groundwater alternative (GW1) being considered 
for the MFA in this FS. 

6.4.3.2 Cowlitz County Requirements Associated with Treated Wood Products Area 
Activities 

Cowlitz County requirements may be applicable to cleanup action activities conducted within the 
TWP Area.  Construction and development within these areas may require substantive 
compliance with the local requirements discussed in this section.  The potential applicability of 
the location-specific ARARs to the soil and groundwater alternatives is summarized on 
Tables 6-3 and 6-4, respectively. 

No buildings are planned for construction or demolition within the TWP Area portion of the site, 
therefore, the Cowlitz County Building Code is not applicable.  Substantive compliance with the 
following Cowlitz County requirements may be required if construction or development is 
planned for the TWP Area: 

Floodplain Management Permit (Chapter16.25 CCC).  Construction or development within 
any areas of special flood hazard requires a permit.  “Development” means any human-made 
change to improved or unimproved real estate, including but not limited to buildings or other 
structures, and all works.  “Works” are any dam, wall, wharf, embankment, levee, dike, pile, 
bridge, road, abutments, excavation, structure, subdivision, channel alteration, culvert, fill, earth 
movement or removal, mining, building, aboveground or underground hazardous material 
storage, or other similar development attached to or occurring upon real property (CCC 
16.25.030).  Cleanup action activities that meet the definition of “development” would require 
substantive compliance with Chapter 16.25 CCC. 
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Applicability to Soil and Groundwater Alternatives:  No construction or development is 
currently planned for the TWP area.  Therefore, this regulation is not applicable to any of the 
cleanup action alternatives. 

Shoreline Development Permit (Chapter 19.20 CCC).  Development within 200 feet of the 
shoreline would need to meet the requirements of the Cowlitz County Shoreline Management 
Master Program.  If within 200 feet of the high water mark, substantive compliance with this 
requirement would be met through review and coordination with Cowlitz County, including any 
work associated with the TWP Area. 

Applicability to Soil and Groundwater Alternatives:  No construction or development is 
currently planned for the TWP area.  Therefore, this regulation is not applicable to any of the 
cleanup action alternatives. 

Critical Areas Permit (Chapter 19.15 CCC).  Development within critical areas or their 
buffers may require a permit.  Exemptions are similar to those under the LMC and are identified 
in CCC 19.15.070.  If the activity associated with the cleanup action is not exempt, compliance 
with a critical areas permit requirement would be met through substantive review by Cowlitz 
County. 

Applicability to Soil and Groundwater Alternatives:  No construction or development is 
currently planned for the TWP area.  Therefore, this regulation is not applicable to any of the 
cleanup action alternatives. 

Grading Ordinance (Chapter 16.35 CCC).  This ordinance requires grading or engineered 
grading plans for excavation and grading projects, unless exempt under CCC 16.35.050 (i.e., 
projects under 500 cubic yards that are outside of a critical area).  Generally, grading plans are 
required for projects in excess of 100 cubic yards and within a critical area, projects with a 
natural slope in excess of 50 percent, projects requiring grading of 5,000 cubic yards, or projects 
that are located within a critical area as defined in Chapter 19.15 CCC.  Specific requirements for 
exemptions and grading plan requirements can be found in Chapter 16.25 CCC.  If the activities 
associated with the selected cleanup action are not exempt, compliance with the grading plan and 
permit requirement would be met through substantive review by Cowlitz County. 

Applicability to Soil and Groundwater Alternatives:  No construction or development is 
currently planned for the TWP area.  Therefore, this regulation is not applicable to any of the 
cleanup action alternatives. 
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 Development of Cleanup Action Alternatives Section 7

This section discusses development of cleanup action alternatives subsequent to the AAFS.  The 
cleanup action alternatives are based on the previous selection of treatment technologies and 
cleanup action alternative analysis, the pilot testing performed, and the results of implementing 
the cleanup action alternative selected under the AAFS. 

 QUANTITIES AND LOCATION OF ENVIRONMENTAL MEDIA REQUIRING 7.1
CLEANUP 

Development of cleanup action alternatives relies on an assessment of the quantities of 
environmental media that require cleanup, and the location of those environmental media relative 
to site features.  This assessment is performed using the evaluation of the nature and extent of 
contamination (Section 3.3), the preliminary cleanup standards and remediation levels 
(Section 6.0), and the site description information (Section 1.0).  Cleanup action alternatives 
have been developed for both impacted soil and groundwater media (“soil alternatives” and 
“groundwater alternatives”). 

7.1.1 Lateral and Vertical Extent of Soil Requiring Cleanup 
The lateral and vertical extent of COCs (including DNAPL) exceeding the preliminary cleanup 
standards in soil and groundwater beneath the site were estimated in 2011 using EVS.  This is a 
kriging-based modeling software package designed to facilitate the visualization, analysis, and 
quantification of environmental samples in two and three dimensions (2-D and 3-D).  Soil boring 
and monitoring well boring logs processed by EVS were first used to develop a model of site 
geology, DNAPL occurrence, and sheen observations.  The logs were reduced to three primary 
subsurface geologic types (fill, sand, and silt) with additional surface refinement provided by 
known topographic output from AutoCAD.  The resulting model output (Appendix H) was used 
to confirm continuity of the silt layer as a natural barrier in addition to estimating surface 
elevation, depth to silt, and depth to bottom of silt.  Additional application of the geology model 
was to create a conservative 3-D volumetric model of potential sheen/DNAPL presence, taking 
into account both sheen and DNAPL observations recorded on the boring logs. 

Data from soil investigations conducted between 1999 and 2008 were compared against 
preliminary cleanup standards to produce mathematically-derived estimates of the lateral and 
vertical extent of soil requiring cleanup.  The model output from this analysis (Appendix H) was 
evaluated, and generalized lateral extent boundaries were prepared for naphthalene, DRO, and 
DNAPL.  Factors such as DNAPL occurrence where no chemical data were available, as well as 
site geology and hydrogeology, were considered in the interpretation of the data.  In nearly all 
cases, other COCs exceeding the preliminary cleanup levels are co-located with either 
naphthalene or DRO.  However, at locations PB-68 and PB-70 (one of two samples, see Section 
3.3.2), other COCs were noted to exceed the preliminary cleanup levels even though DRO and 
naphthalene are below the preliminary cleanup levels. 

The model-interpreted boundaries for naphthalene, DRO, and DNAPL in soil were superimposed 
on one another and depicted on a site plan view, which was then used to bound the overall area 
(laterally) of soil requiring cleanup.  This overall area of soil requiring cleanup also considers the 
exceedance of other COCs at location PB-68 and includes a consideration of where COCs 
exceed the protection of groundwater standard.  Although the naphthalene concentration in soil 
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at PB-07 exceeded the MTCA Method C soil cleanup level for protection of groundwater (Table 
6-2), this location was not included in the overall area of soil requiring cleanup because this is an 
isolated exceedance of the cleanup level and concentrations of naphthalene in the well (97-5A) 
downgradient of this location have not exceeded the MTCA Method C groundwater cleanup 
level since August of 2000.  Furthermore, the overall area of soil requiring cleanup does not 
include PB-70, because only the primary sample and not the field duplicate collected from this 
site slightly exceeded the MTCA Method C soil cleanup level for protection of groundwater for 
2-methylnaphthalene, and the average concentration of this chemical in the environmental 
sample and the field duplicate is less than the cleanup level. 

The model input data were updated in 2013 with new DNAPL/sheen observations from two test 
pits completed for the ISS treatability study in August 2011 and soil borings advanced during the 
Mechanics Shop Investigation in December 2011.  The model was re-run with the new data set 
to update the interpreted boundaries for DNAPL at the site.  The boundaries for naphthalene and 
DRO were updated manually with the new analytical data.  The final superimposed lateral extent 
boundaries are shown on soil alternative Figure 7-1 and subsequent soil cleanup action 
alternative figures, as appropriate. 

Based on the analytical data collected during the RI, the depth of soil cleanup has been 
interpreted to extend a few inches into the Upper Silt throughout most of the MFA, but generally 
does not penetrate the Upper Silt.  As discussed in Section 3.3.4, the presence of COCs beneath 
the Upper Silt within Aquifer A indicates that in at least some areas COCs have migrated 
through the silt and presumably have contaminated the entire thickness of the Upper Silt in those 
areas.  Because most of the samples collected within the Upper Silt exhibited COC 
concentrations lower than the preliminary cleanup levels, soil alternatives evaluated in the RI/FS 
are based on cleanup of soil present above the Upper Silt.  Some cleanup of the Upper Silt itself 
ultimately may be included as part of the cleanup design, but does not affect the evaluation of 
alternatives in this RI/FS. 

7.1.2 Quantity of Soil Requiring Cleanup 
The quantities of soil requiring cleanup were estimated based on the lateral and vertical extent of 
soil containing COCs described in Section 7.1.1.  The volume of DNAPL and the mass of COCs 
other than DNAPL present with the soil volume requiring cleanup also were estimated.  These 
contaminant volume and mass estimates relied on general assumptions regarding soil density, 
NAPL saturation, and porosity.  The estimated mass of COCs other than DNAPL also relied on 
the 95 percent upper confidence level mean for concentrations of key COCs within the soil 
volume requiring remediation.  Details regarding these assumptions are included in the 
calculations provided in Appendix I.  Estimated quantities of soil and COCs requiring cleanup 
are: 

• 6,300 cubic yards of soil containing COCs exceeding the cleanup levels but not 
exhibiting DNAPL 

• 170 cubic yards of soil exhibiting DNAPL 

• 1,550 gallons of DNAPL 
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• 176,000 pounds of COCs other than DNAPL 

7.1.3 Lateral and Vertical Extent of Groundwater Requiring Cleanup 
Data from the September 2008 and March 2009 groundwater sampling events were compared 
against preliminary cleanup levels to produce mathematically-derived estimates of the lateral and 
vertical extent of groundwater requiring cleanup.  The model output from this analysis 
(Appendix H) was evaluated and the generalized lateral extent boundaries were prepared for 
cPAHs and DRO.  The evaluation took into consideration such factors as sporadic cPAH 
exceedances of the preliminary cleanup level (Section 7.4), site geology, and site hydrogeology. 

The area of groundwater requiring cleanup is focused on the apparent “core” of the COC plume 
in groundwater, recognizing that other exceedances sometimes occur at wells located outside of 
this core plume (Section 7.4).  The superimposed lateral extent boundaries are shown on 
Figures 7-14 through 7-17.  The treatment thickness (i.e., vertical extent) is considered to be the 
entire thickness of Aquifer A, approximately 35 feet (generally 10 to 45 feet bgs). 

 SCREENING OF CLEANUP ACTION ALTERNATIVE COMPONENTS 7.2
MTCA allows, but does not require, an initial screening of cleanup action alternatives or 
components of cleanup action alternatives as part of the FS process (WAC 173-340-350[8][b]).  
Under federal cleanup programs this initial screening step uses the terminology “technology 
types and process options” to refer to components of cleanup actions that can be assembled into 
complete cleanup action alternatives.  The equivalent terminology under MTCA is “components 
of alternatives.” 

This section lists the cleanup action alternative components that were considered for soil and 
groundwater and provides a brief rationale for those that were excluded from cleanup action 
alternative development in Sections 7.3 and 7.4. 

7.2.1 Soil Alternative Components 
Cleanup action alternative components considered for the soil above the Upper Silt included 
those previously considered as part of the AAFS (Section 4.1), as well as additional technologies 
not previously considered.  Some soil alternatives that were previously eliminated from 
consideration in the AAFS were retained for further consideration in this evaluation due to 
changes in evaluation factors (e.g., the prior imperative to not impact Port of Longview facility 
operations).  The soil alternative components that were considered and retained for use in 
developing complete alternatives are listed below.  Each of these are developed into complete 
alternatives and discussed further in Section 7.3. 

• Excavation (inside and outside Mechanics Shop) 

• In situ solidification by mechanical mixing (inside and outside Mechanics Shop) 

• ERH (inside and outside Mechanics Shop) 
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• Containment (not to be used as a stand-alone cleanup action alternative with soil 
containing DNAPL) 

• DNAPL recovery (only considered for inside Mechanics Shop) 

The soil alternative components that were considered but not retained were: 

• Phytoremediation, because this technology is not compatible with the land use, the 
contaminants, or the hydrogeology at the site. 

• Passive and active venting and biosparging, because these technologies have been 
used to the extent practicable at the site and DNAPL remains in soil. 

• Ex situ biological, physical, or chemical treatment of soil (e.g., landfarming, 
composting, or ex situ chemical treatment), because of the large on-site area that 
would be disturbed for both excavation and soil handling and treatment, with a 
potentially lengthy impact on Port of Longview operations.  In addition, ex situ 
treatment of soil would require a RCRA permit. 

• Soil flushing, because this technology mobilizes contaminants into the saturated zone 
for recovery and treatment whereas the goals at this site are to prevent the movement 
of the contaminants into the saturated zone 

• In situ chemical treatment, because the chemical reactions (such as oxidation) occur 
in the aqueous phase, thus requiring the addition of large quantities of water to the 
relatively unsaturated soil above the Upper Silt.  This addition of water would 
potentially mobilize the contaminants and would create very poor soil conditions for 
future use by the Port of Longview.  In situ chemical treatment in the unsaturated 
zone is typically screened out of consideration at similar sites for these reasons and 
because the large quantities of water and reagent that would be required become 
prohibitively costly. 

• EK-Bio, because use of this technology at creosote sites is not proven and unlikely to 
be effective in the presence of DNAPL.  EK-Bio is a technology that can clean up 
impacted sites (typically chlorinated or inorganic chemicals) by stimulating the 
biodegradation rates through a specialized bacteria and substrate.  An electric field is 
established by applying voltage to electrodes installed in the targeted subsurface area.  
The electric gradient created between electrodes allows migration of substances 
through the soil independently of the hydraulic properties in the soil. 

• In situ solidification by jet grouting, because this method of ISS uses an excessive 
amount of grout to solidify subsurface soil and generates waste which has to be 
disposed off site.  Jet grouting is commonly used to stabilize existing foundations in 
buildings and injects grout, water, and compressed air at very high pressures that 
disrupt the soil so it mixes with the injected grout to form a homogeneous mixture.  
The process flushes excess soil and a portion of the injected mixture through a 
discharge port at the surface and the final mixture is more than half grout.  The waste 
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generated by the process is substantial and the required off-site disposal increases the 
cost relative to other methods of ISS. 

• In situ solidification by permeation grouting (also referred to as pressure grouting), 
because this method of ISS is not reliable in achieving a homogeneous mix in 
subsurface soil.  Permeation grouting injects grout at high pressure either vertically or 
horizontally into the zone being treated but does not directly disrupt or remove soil.  
The grout follows the path of least resistance during injection so the consistency of 
the final mix cannot be assured throughout the treatment zone.  The questionable 
quality and consistency of the final mix and the potential to mobilize contaminants 
during the injection process eliminates this soil alternative component from 
consideration. 

7.2.2 Soil Disposal Alternative Components 
Many of the soil alternatives described in Section 7.3 include the excavation and disposal of 
MFA soil containing either COCs above MTCA Method C cleanup levels or DNAPL.  This 
section presents an analysis of options that could be used as components of cleanup action 
alternatives for soil disposal.  The selected component is then incorporated into the soil 
alternatives developed in Section 7.3. 

Based on the analysis of soil disposal ARARs (Section 6.4), there are three candidate process 
options for contaminated soil disposal: 

1. Off-site incineration of all soil containing DNAPL or COCs above MTCA Method C 
cleanup levels 

2. Off-site incineration of soil containing DNAPL and incorporation of soil containing 
COCs above MTCA Method C cleanup levels (but not exhibiting DNAPL) beneath 
the TWP cap 

3. Off-site RCRA stabilization (encapsulation or treatment) and disposal of soil 
containing DNAPL and off-site disposal of soil containing COCs above MTCA 
Method C cleanup levels (but not exhibiting DNAPL) at a facility approved to receive 
CAMU-eligible waste 

Option 2, which would involve modifying the consent decree for the TWP Area, was proposed 
for consideration by Ecology in the general comments on the May 2007 draft RI/FS report dated 
March 19, 2008 (WDOE 2008).  The engineering requirements for Option 2, which consists of 
expanding the existing TWP cover system for long-term disposal of contaminated soil from the 
MFA, was evaluated by analyzing the as-built topography and estimating the feasibility of 
revisions to that topography.  Calculations show that maintaining the existing slopes and 
increasing the total height of the TWP cover system would provide only approximately 400 
cubic yards of additional capacity (Appendix I).  Because more than 400 cubic yards of 
contaminated soil is estimated to be excavated from the MFA, an alternative design would be 
required.  One design that could create enough capacity within the boundaries of the existing 
barrier wall and cover system would entail removing the top and northeast section of the cover 
system and reconstructing it with steeper-sided slopes (Figure I-1, Appendix I).  Modifying this 
portion of the cover system appears to have the least impact, as no wells or piping are present in 
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this area.  The slopes of the cover system could be increased to a maximum of 4 to 1 without 
having a detrimental effect on the cover system performance.  A potential 1,700 cubic yards of 
additional capacity could be realized; assuming the total height was increased by 3 feet, the 
existing slopes of the cover system were maintained on three sides, and the slope on one side is 
increased (Figure I-1, Appendix I). 

The costs to transport and dispose of soil containing COCs at concentrations greater than 
preliminary cleanup levels have been estimated as: 

1. Incineration:  $640 per ton 

2. TWP:  $165 per ton 

3. CAMU-eligible disposal in Arlington, Oregon (Waste Management Inc.):  
$160 per ton 

4. Off-site RCRA stabilization of soil containing DNAPL in Arlington, Oregon (Waste 
Management Inc.):  $295 per ton  

Backup documentation for these cost estimates is included in Appendix J. 

Transporting all excavated soil for incineration, including both soil containing DNAPL and soil 
containing COCs exceeding MTCA Method C cleanup levels, is substantially more costly than 
the other process options considered.  Incorporating soil containing COCs exceeding preliminary 
cleanup levels into the TWP appears to be less costly than transporting this soil for disposal as 
CAMU-eligible waste.  However, this option would require modification of the consent decree 
for the TWP area.  Furthermore, based on the ARARs discussion in Section 6.4, there is some 
uncertainty regarding the regulatory requirements associated with incorporation into the TWP.  
Placing soil into the TWP would require a demonstration that this disposal option met all 
requirements under WAC 173-340-360 for selection of cleanup actions, as well as having to 
satisfy requirements under the AOC Policy (Section 6.4), RCRA, and state Dangerous Waste 
Regulations, for example.  Because of this regulatory uncertainty, this RI/FS uses Process 
Option 3 (off-site RCRA stabilization and disposal of soil containing DNAPL and off-site 
disposal of soil containing COCs above MTCA Method C cleanup levels but not exhibiting 
DNAPL at a facility approved to receive CAMU-eligible waste) for all soil alternatives which 
rely on off-site soil disposal. 

The soil disposal process options selected for analysis may be reassessed at the CAP and the 
design phases, and new information may result in selecting a different soil disposal process 
option.  Future selection of a different soil disposal process option would not alter the 
conclusions of this RI/FS.  A related issue to the method of soil disposal is the level of soil 
segregation performed during excavation, which would impact the relative volume being 
disposed using CAMU-eligible disposal versus off-site RCRA stabilization and disposal.  This 
RI/FS conservatively assumes that all soil between the existing geotextile fabric (3 feet bgs) and 
the Upper Silt (8 feet bgs) within the excavation boundaries exceeds preliminary cleanup levels 
and a portion of it includes a 4-inch layer of DNAPL-saturated soil.  DNAPL-saturated soil 
would be segregated from the other soil for off-site soil disposal at a thickness of 1 foot.  In 
addition, some of the soil excavated may not exceed preliminary cleanup levels and could remain 
on site.  A cost/benefit analysis may be performed during the CAP and design phase to determine 
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whether the costs of performing additional field screening and analytical testing necessary to 
more thoroughly segregate soil are warranted based on the potential for lower disposal costs.  
The level of segregation may also be refined in the future based on input from excavation 
contractors, but would not alter the conclusions of this RI/FS. 

7.2.3 Groundwater Alternative Components 
Cleanup action alternative components considered for the groundwater below the Upper Silt 
included those previously considered as part of the AAFS (Section 4.2), as well as additional 
technologies not previously considered.  The groundwater alternative components that were 
considered and retained for use in developing complete alternatives are listed below.  Each of 
these are developed into complete alternatives and discussed further in Section 7.4. 

• ERH 
• Enhanced biodegradation 
• Biosparging 
• Chemical oxidation 
• MNA 

The groundwater alternative components that were considered but not retained were: 

• Phytoremediation, because this technology is not compatible with the land use, the 
contaminants, or the hydrogeology at the site 

• Extraction and treatment technologies (e.g., pumping, dual-phase extraction, in-well 
stripping), because aquifer testing in 1995 showed that very high groundwater 
extraction rates (greater than 50 gpm per well) would be required to achieve 
groundwater capture in the high-permeability Aquifer A 

• Containment, because empirical evidence indicates that the plume is stable even in 
the absence of containment (migration is not the primary threat from contaminants in 
groundwater) and containment would not result in ultimate restoration of the aquifer 

 IN SITU SOIL REMEDIATION TREATABILITY STUDIES 7.3
Treatability studies were performed to support the evaluation of two soil cleanup action 
technologies being considered (URS 2013b).  As discussed in Section 3.2.9, two test pits (TP-01 
and TP-02) were excavated within the MFA, and samples collected from these test pits were 
used in the in situ solidification (ISS) treatability study and in situ thermal remediation (ISTR) 
treatability study.  Test pit TP-01 was located north of the Mechanics Shop in an area previously 
characterized as less impacted, and TP-02 was located east of the Mechanics Shop in an area 
previously characterized as more impacted (e.g., within the DNAPL affected area).  The results 
of the two treatability studies are summarized in Sections 7.3.1 and 7.3.2. 

7.3.1 ISS Treatability Study 
The ISS treatability study was conducted by Kemron Environmental Services of Atlanta, 
Georgia.  This study included both preliminary ISS evaluation testing of 25 test mixes (9 using 
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soil from TP-01, 16 using soil from TP-02) and additional optimization ISS evaluation testing of 
variations of 1 preliminary test mix, as well as 6 newly developed test mixes using soil from 
TP-02.  Tests were performed to evaluate test mixes for strength, leachability, and hydraulic 
conductivity criteria. 

ISS treatability study results indicate that there are multiple test mixes that would be expected to 
meet cleanup goals at the site.  Evaluation of test mixes with both TP-01 and TP-02 soil indicate 
that hydraulic conductivity goal of 1 x 10-6 cm/sec could be met for all samples tested.  For the 
area representative of TP-01, a basic mix of Portland cement and bentonite would likely be 
sufficient to reduce leachable COC concentrations to below MTCA Method A or C cleanup 
levels for groundwater.  Test mixes for TP-02 soil were also identified for which leachability 
tests yielded COC concentrations that met MTCA Method C cleanup levels for groundwater.  In 
addition, results indicate that leaching concentrations would continue to decrease with time. 

Mix 16 (12.5 percent NewCem slag cement, 2 percent bentonite, and 0.5 percent organoclay), 
Mix 17 (12.5 percent NewCem slag cement, 2 percent bentonite, and 2 percent organoclay), and 
Mix 28 (8 percent NewCem slag cement, 2 percent bentonite, and 0.5 percent caustic soda) all 
appear to be test mixes capable of meeting cleanup goals at the site based upon the results of this 
ISS treatability study.  All three of these mixes met hydraulic conductivity criterion, with 
permeability results of 3.2 x 10-8 cm/sec (Mix 16), 3.0 x 10-8 cm/sec (Mix 17), and 
1.9 x 10-7 cm/sec (Mix 28).  These three mixes also met leachability criterion, with American 
Nuclear Society (ANS) 16.1 5-Day results meeting MTCA Method C groundwater cleanup 
levels, with the exception of DRO in Mix 28.  All three mixes met the minimum strength 
criterion and the long-term maximum strength criterion at 28 days.  The volumetric expansion 
for Mix 16 was not reported.  However, the volumetric expansion result was 43 percent for 
Mix 17 and 35 percent for Mix 28 at 28 days.  The greater degree of volumetric expansion 
observed for Mix 17 is primarily attributed to the relatively larger percentage of additives 
incorporated into Mix 17 than into Mix 28. 

7.3.2 ISTR Treatability Study 
The ISTR treatability study testing was conducted by Global Remediation Solutions of 
Longview, Washington.  The study included both boiling flask and soil cell testing procedures.  
Tests were performed to evaluate the following:  physical behavior of NAPL; reductions of COC 
concentrations in heating soil using both dry heating and steaming methods; and whether special 
construction considerations (e.g., heat tracing of process piping) would be required for thermal 
treatment of soil in the MFA. 

DNAPL was observed to both desorb from soil and to convert to LNAPL during the ISTR 
treatability study; and this could result in efficient removal of DNAPL from the site subsurface.  
ISTR results also indicate that PAH concentrations in highly impacted soil collected from test pit 
TP-02 could be reduced by 45 percent with 5 days of steam heating, and that DRO 
concentrations could be reduced by 50 percent with 5 days of steam heating.  Continued heating 
through 15 days resulted in an additional 23 percent reduction in DRO concentrations, and 
negligible additional reduction was observed in PAH concentrations.  If these treatability study 
reduction percentages were realized in the MFA during field implementation, 13 of 17 locations 
that currently exceed the cPAH TTEC cleanup level would have TTEC concentrations reduced 
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to below the cleanup level.  Finally, no special construction requirements were identified during 
the ISTR treatability study. 

 SOIL ALTERNATIVES 7.4
This section describes the cleanup action alternatives developed for soil above the Upper Silt.  
The soil alternatives are listed in Table 7-1 and summarized in Table 7-2 including system 
components, treatment times, treatment areas, and treatment volumes.  As detailed in Section 8, 
the soil alternatives developed in this section are all protective of human health. 

Comments on the revised FS were received from Ecology in September 2014 (Petersen 2014).  
In those comments and in subsequent discussions, Ecology recommended that International 
Paper and the Port meet to discuss Port issues and concerns related to potential future site uses, 
particularly in regard to the management of volumetric expansion of soil associated with in situ 
soil solidification.  International Paper subsequently met with the Port on December 10, 2014.  A 
follow-up conference call between International Paper and the Port occurred on March 20, 2015, 
and an additional meeting was held between International Paper and the Port at the Seattle 
AECOM office on March 27, 2015.  Based on meetings and discussions between International 
Paper and the Port, Alternative S5B was revised.  The revised Alternative S5B was presented to 
Ecology in a technical memorandum (Appendix K), and is included in Section 7.4.7.  In addition, 
based on the Ecology comments, an FS clarification deliverable was prepared and submitted to 
Ecology on June 22, 2015 (Appendix L). 

All soil alternatives are assumed to include institutional controls memorialized through a 
restrictive environmental covenant on the MFA property, which limits the property to industrial 
uses.  This restrictive environmental covenant is a requirement of using MTCA Method C 
cleanup levels (WAC 173-340-440).  All soil alternatives assume that this restrictive 
environmental covenant also places conditions on excavation at the site until soil cleanup levels 
are achieved.  Furthermore, because varying amounts of soil containing DNAPL and/or COCs at 
concentrations exceeding the cleanup levels will remain on site following implementation of the 
soil alternatives, all soil alternatives rely on asphalt pavement and long-term maintenance of the 
asphalt pavement to prevent direct contact with these materials.  Long-term monitoring and 
maintenance of the asphalt paved area would be required to ensure the integrity of the asphalt 
pavement.  An O&M plan would be developed, annual inspections would be performed, and 
maintenance would be performed, as required. 

All soil alternatives include some level of groundwater monitoring.  The scope of the 
groundwater monitoring and associated costs would vary depending upon the quantity of 
contamination remaining in the soil following remediation.  Groundwater monitoring is also 
included as part of the groundwater alternatives.  Because long-term groundwater monitoring is 
included as part of all soil (and groundwater) alternatives, 5-year reviews would be performed 
for all alternatives.  The 5-year review would assess whether the cleanup action continues to 
satisfy the MTCA requirements for cleanup actions (WAC 173-340-360(2)) including whether it 
continues to be protective of human health and whether cleanup levels have been achieved. .  
Financial assurance demonstration would also be included for all soil alternatives. 
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7.4.1 Alternative S1 – Comprehensive Excavation (Baseline Alternative) 
The baseline alternative (Alternative S1) for the soil cleanup action is the only permanent soil 
alternative developed in this RI/FS and is used when comparing alternatives to one another in the 
disproportionate cost analysis to assess whether other alternatives are permanent to the maximum 
extent practicable pursuant to WAC 173-340-360(3)(e). 

The baseline alternative for soil consists of excavation and off-site landfill disposal or off-site 
treatment and disposal of all soil located above the Upper Silt containing NAPL or COCs at 
concentrations exceeding cleanup levels (Figure 7-1).  The depth of the Upper Silt layer varies 
over the MFA.  Although the depth of excavation would vary over the MFA, an average depth of 
approximately 8 feet bgs is assumed for this alternative.  Soil with COCs at concentrations 
greater than the preliminary cleanup levels located within the Upper Silt would not be excavated, 
because of the risk of breaching this aquitard and contaminating Aquifer A.  To assess whether 
contaminants left in place within the Upper Silt are impacting groundwater within Aquifer A, 
long-term groundwater monitoring would be performed for a period of 2 years following 
completion of excavation.  In addition, the asphalt pavement over the excavation area would be 
reconstructed and maintained over the long-term to limit direct contact with soil exceeding the 
cleanup levels remaining in the Upper Silt. 

The remediation level established in Section 6.2 would be used to segregate soil for either 
landfill disposal or treatment to encapsulate or destroy the COCs.  Soil containing COCs at 
concentrations exceeding the cleanup level, but with no indication of DNAPL, would be eligible 
for off-site disposal at a landfill facility permitted to receive CAMU-eligible waste.  Soil 
exhibiting field indications of DNAPL would not be eligible for direct off-site disposal at a 
landfill because of the characteristics of the waste stream, but would instead be treated off-site by 
the landfill to encapsulate or destroy the COCs. 

Under the baseline alternative for soil, shoring would be utilized to support the Mechanics Shop 
building foundation and the TWP barrier wall during excavation (Figure 7-1).  For purposes of 
producing the excavation cost estimates, the shoring system was assumed to be a freeze wall that 
would be keyed into the Upper Silt.  The freeze wall is believed to provide the following 
advantages over other shoring systems: 

• Eliminating perched water infiltration into the excavation, thus eliminating the 
collection, treatment, and disposal of an undetermined volume of construction 
dewatering effluent containing a listed waste 

• Providing structural support of the Mechanics Shop building foundation during 
excavation, with minimal vibration during shoring installation 

Any shoring system utilized at the site would be selected by the contractor implementing the 
cleanup action. 

Soil would be excavated and segregated as uncontaminated overburden, soil likely containing 
COCs but not exhibiting DNAPL, and soil containing DNAPL.  The last two categories of soil 
would be placed in shipping containers equipped with drainage nets and staged on site within an 
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area equipped with temporary secondary containment.  Water and DNAPL would be decanted 
and phase-separated by pumping or vacuum extraction from the shipping containers until the soil 
was dry enough to transport for disposal. 

The baseline alternative for soil includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action 

3. Planning for temporary relocation of Port of Longview maintenance yard and 
Mechanics Shop building operations  

4. Decommissioning horizontal and vertical bioventing wells within the excavation area 

5. Installing a shoring system adjacent to and inside the Mechanics Shop building and 
adjacent to the TWP barrier wall to support the building foundation and barrier wall 
during excavation 

6. Demolishing and reconstructing approximately one quarter of the Port of Longview 
Mechanics Shop building 

7. Demolishing and reconstructing utilities and yard features, including yard pavement 
(see Figure 4 in Appendix L), roadways, storm water culverts, fencing, and retaining 
walls 

8. Decommissioning and replacing groundwater monitoring wells within the excavation 
area 

9. Excavating, stockpiling, and analytical testing of clean overburden material to 
confirm re-use as backfill 

10. Excavating, handling, dewatering (including phase separation and separate disposal 
of liquid DNAPL), segregating, hauling, treating, and disposing of soil containing 
DNAPL and COCs exceeding cleanup levels 

11. Post-excavation sampling and analysis of soil and over-excavation as required based 
on initial post-excavation sampling results 

12. Backfilling the excavation with structural fill from a source verified to be free of 
impacted media with a permeability determined to be protective of any remaining 
contaminated portions of the Upper Silt. 

13. Implementing environmental protection measures during construction, including 
handling and treatment of construction stormwater and perched groundwater 

14. Closure reporting 

15. Long-term monitoring and maintenance of the asphalt paved area 

Under this baseline alternative for soil, the estimated quantities of contaminated media and 
contaminants that would be remediated above the Upper Silt are summarized in Table 7-2.  
Detailed calculations are provided in Appendix I.   
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7.4.2 Alternative S2 – Comprehensive Excavation Outside Building Footprint 
Alternative S2 consists of excavation and off-site landfill disposal or off-site treatment and 
disposal of soil located above the Upper Silt and outside the footprint of the Port of Longview 
Mechanics Shop building that exhibits DNAPL and COCs at concentrations exceeding the 
cleanup level (Figure 7-2).  The depth of the Upper Silt layer varies over the MFA.  Although the 
depth of excavation would vary over the MFA, an average depth of approximately 8 feet bgs is 
assumed for this alternative.  Soil with COCs at concentrations greater than the preliminary 
cleanup levels located within the Upper Silt would not be excavated, because of the risk of 
breaching this aquitard and contaminating Aquifer A.  To assess whether contaminants left in 
place within the Upper Silt and under the Mechanics Shop building are impacting groundwater 
within Aquifer A, long-term groundwater monitoring would be performed for a period of 2 years 
following completion of excavation.  In addition, the asphalt pavement over the excavation area 
would be reconstructed and maintained over the long-term to limit direct contact with soil 
exceeding the cleanup levels remaining in the Upper Silt. 

Handling and disposal of excavated soil would be the same under Alternative S2 as under the 
baseline alternative for soil.  However, under Alternative S2, residual soil containing COCs 
exceeding preliminary cleanup levels would remain beneath the building, with the building 
structure acting as containment to limit water infiltration and thus mobilization of the residual 
COCs.  Because this soil alternative relies on containment of soil exceeding cleanup levels 
beneath the building, (a) compliance monitoring would be required until residual hazardous 
substance concentrations no longer exceed site cleanup levels established under WAC 173-340-
700 through 173-340-760 (WAC 173-340-410(3)) (see Section 6.4.2), and (b) the 
disproportionate cost analysis, provided in Section 9, will be used to demonstrate that this soil 
alternative, if selected, is permanent to the maximum extent practicable in accordance with WAC 
173-340-740(6)(f). 

Soil shoring under Alternative S2 would be equivalent to that under the baseline alternative for 
soil, except that the shoring system would be installed around a portion of the building perimeter 
instead of beneath a portion of the building. 

Alternative S2 includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action 

3. Planning for temporary revisions to Port of Longview maintenance yard operations 

4. Decommissioning of the horizontal and vertical bioventing wells within the 
excavation area 

5. Installing a shoring system adjacent to the Mechanics Shop building and the TWP 
barrier wall to support the building foundation and barrier wall during excavation 

6. Demolishing and reconstructing utilities and yard features, including yard pavement 
(see Figure 4 in Appendix L), roadways, storm water culverts, fencing, and retaining 
walls 
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7. Decommissioning and replacing groundwater monitoring wells located within the 
excavation area 

8. Excavating stockpiling, and analytical testing of clean overburden material to confirm 
re-use as backfill 

9. Excavating, handling, dewatering (including phase separation and separate disposal 
of liquid DNAPL), segregating, hauling, treating, and disposing of soil containing 
DNAPL and soil outside of the building footprint containing COCs exceeding 
cleanup levels 

10. Post-excavation sampling and analysis of soil and over-excavation as required based 
on initial post-excavation sampling results 

11. Backfilling of the excavation with structural fill from a source verified to be free of 
impacted media with a permeability determined to be protective of any remaining 
contaminated portions of the Upper Silt 

12. Implementing environmental protection measures during construction, including 
handling and treatment of construction stormwater and perched groundwater 

13. Closure reporting 

14. Long-term monitoring and maintenance of the asphalt paved area 

Under Alternative S2, the estimated quantities of contaminated media and contaminants that 
would be remediated above the Upper Silt are summarized in Table 7-2, as well as the estimated 
quantities of untreated contaminated media and contaminants that would remain on site above 
the Upper Silt and beneath the Mechanics Shop building.  Detailed calculations are provided in 
Appendix I. 

7.4.3 Alternative S3 – DNAPL Excavation Outside Building Footprint 
Alternative S3 for soil consists of excavation and off-site landfill disposal or off-site treatment 
and disposal of soil located above the Upper Silt and outside the footprint of the Port of 
Longview Mechanics Shop building that exhibits DNAPL and preservation of the existing 
asphalt paved area over soil containing COCs at concentrations exceeding the cleanup level in 
the northern part of the maintenance yard (Figure 7-3).  The depth of the Upper Silt layer varies 
over the MFA.  Although the depth of excavation would vary over the MFA, an average depth of 
approximately 8 feet bgs is assumed for this alternative.  Soil with COCs at concentrations 
greater than the preliminary cleanup levels located within the Upper Silt would not be excavated, 
because of the risk of breaching this aquitard and contaminating Aquifer A.  To assess whether 
contaminants left in place within the Upper Silt, under the Mechanics Shop building, and in the 
northern part of the maintenance yard are impacting groundwater within Aquifer A, long-term 
groundwater monitoring would be performed for a period of 2 years following completion of 
excavation.  In addition, the asphalt pavement over the excavation area would be reconstructed 
and the existing asphalt pavement in the northern part of the maintenance yard and the 
reconstructed asphalt pavement would be maintained over the long-term to limit direct contact 
with soil exceeding the cleanup levels remaining in the Upper Silt and in the northern part of the 
maintenance yard. 

kpet461
Sticky Note
Two years does not constitute long-term groundwater monitoring. MTCA requires long-term monitoring (LTM) if on-site disposal, isolation, or containment is the selected cleanup action. WAC 173-340-410(3) states that LTM is required until concentrations no longer exceed site cleanup levels.
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The preliminary cleanup level established in Section 6.2 would be used to segregate soil for 
either retention under the existing asphalt paved area or off-site landfill treatment and disposal.  
Some soil containing COCs at concentrations exceeding the cleanup level, but not exhibiting 
field indications of DNAPL, would be incidentally excavated and would be eligible for off-site 
disposal at a landfill facility permitted to receive CAMU-eligible waste.  Off-site disposal of the 
excavated soil would be equivalent to the baseline alternative for soil. 

Under Alternative S3, residual soil containing COCs would remain beneath the existing asphalt 
paved area in the northern part of the maintenance yard area and beneath the building.  The 
building structure would limit water infiltration and thus mobilization of residual COCs beneath 
the building.  Although not impermeable, the asphalt pavement would significantly reduce water 
infiltration and thus mobilization of the residual COCs from beneath the asphalt pavement.  A 
cross section of the existing asphalt paved area is shown on Figure 4 included in Appendix L.  
Because this soil alternative relies on containment of soil exceeding cleanup levels beneath the 
existing asphalt paved area and the building, (a) compliance monitoring would be required until 
residual hazardous substance concentrations no longer exceed site cleanup levels established 
under WAC 173-340-700 through 173-340-760 (WAC 173-340-410(3)) (see Section 6.4.2), and 
(b) the disproportionate cost analysis, provided in Section 9, will be used to demonstrate that this 
soil alternative, if selected, is permanent to the maximum extent practicable in accordance with 
WAC 173-340-740(6)(f). 

Soil handling and shoring under Alternative S3 would be equivalent to that under the baseline 
alternative for soil, except that the shoring system would be installed around a portion of the 
building perimeter instead of beneath a portion of the building. 

Alternative S3 for soil includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action 

3. Planning for temporary revisions to Port of Longview maintenance yard operations 

4. Decommissioning horizontal and vertical bioventing wells within the excavation area 

5. Installing a shoring system adjacent to the Mechanics Shop building and the TWP 
barrier wall to support the building foundation and barrier wall during excavation 

6. Demolishing and reconstructing utilities and yard features, including yard pavement, 
roadways, storm water culverts, fencing, and retaining walls 

7. Decommissioning and replacing groundwater monitoring wells located within the 
excavation area 

8. Excavating, stockpiling, and analytical testing of clean overburden material  

9. Excavating, handling, dewatering (including phase separation and separate disposal 
of liquid DNAPL), segregating, hauling, treating, and disposing of soil containing 
DNAPL and some incidental soil containing COCs exceeding cleanup levels 

10. Post-excavation sampling and analysis of soil and over-excavation as required based 
on initial post-excavation sampling results 
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11. Backfilling the excavation with structural fill from a source verified to be free of 
impacted media with a permeability determined to be protective of any remaining 
contaminated portions of the Upper Silt. 

12. Reconstructing the existing asphalt paved area over the area of DNAPL excavation 
(see Figure 4 in Appendix L) 

13. Implementing environmental protection measures during construction, including 
handling and treatment of construction stormwater and perched groundwater 

14. Closure reporting 

15. Long-term monitoring and maintenance of the asphalt paved area 

Under Alternative S3, the estimated quantities of contaminated media and contaminants that 
would be remediated above the Upper Silt are summarized in Table 7-2, as well as the estimated 
quantities of untreated contaminated media and contaminants that would remain on site above 
the Upper Silt and beneath the Mechanics Shop building and the asphalt pavement in the 
northern part of the maintenance yard.  Detailed calculations are provided in Appendix I. 

7.4.4 Alternative S4 – DNAPL Excavation Outside Building Footprint, Limited 
Excavation Inside 

Alternative S4 for soil consists of excavation and off-site landfill disposal or off-site treatment 
and disposal of soil that contains DNAPL located above the Upper Silt and outside the footprint 
of the Port of Longview Mechanics Shop building and within accessible areas of the building, 
and preservation of the existing asphalt paved area over soil containing COCs at concentrations 
exceeding the preliminary cleanup levels in the northern part of the maintenance yard 
(Figure 7-4).  The depth of the Upper Silt layer varies over the MFA.  Although the depth of 
excavation would vary over the MFA, an average depth of approximately 8 feet bgs is assumed 
for this alternative.  Soil with COCs at concentrations greater than the preliminary cleanup levels 
located within the Upper Silt would not be excavated, because of the risk of breaching this 
aquitard and contaminating Aquifer A.  To assess whether contaminants left in place within the 
Upper Silt, under the Mechanics Shop building (inaccessible areas only), and in the northern part 
of the maintenance yard are impacting groundwater within Aquifer A, long-term groundwater 
monitoring would be performed for a period of 2 years following completion of excavation.  In 
addition, the asphalt pavement over the excavation area would be reconstructed and the existing 
asphalt pavement in the northern part of the maintenance yard and the reconstructed asphalt 
pavement would be maintained over the long-term to limit direct contact with soil exceeding the 
cleanup levels remaining in the Upper Silt and in the northern part of the maintenance yard. 

Under this soil alternative, the building envelope and foundation would remain intact.  
Excavation would be conducted inside the building by demolishing portions of the floor slab and 
removing soil to the extent that the building foundation is not threatened.  The remediation level 
established in Section 6.2 would be used to segregate soil for either retention under the existing 
asphalt paved area or off-site landfill disposal/treatment.  Some soil containing COCs at 
concentrations exceeding the preliminary cleanup level, but not exhibiting field indications of 
DNAPL, would be incidentally excavated and eligible for off-site disposal at a landfill facility 
permitted to receive CAMU-eligible waste.  Off-site disposal of the excavated soil would be 
equivalent to the baseline alternative for soil. 
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Under Alternative S4, residual soil containing COCs would remain beneath the existing asphalt 
paved area in the northern part of the maintenance yard area and beneath the building.  The 
building structure would limit water infiltration and thus mobilization of residual COCs beneath 
the building.  Although not impermeable, the asphalt pavement would significantly reduce water 
infiltration and thus mobilization of the residual COCs from beneath the asphalt paved area.  A 
cross section of the existing asphalt paved area is shown on Figure 4 included in Appendix L.  
Because this soil alternative relies on containment of soil exceeding cleanup levels beneath the 
existing asphalt paved area and the building, (a) compliance monitoring would be required until 
residual hazardous substance concentrations no longer exceed site cleanup levels established 
under WAC 173-340-700 through 173-340-760 (WAC 173-340-410(3)) (see Section 6.4.2), and 
(b) the disproportionate cost analysis, provided in Section 9, will be used to demonstrate that this 
soil alternative, if selected, is permanent to the maximum extent practicable in accordance with 
WAC 173-340-740(6)(f). 

Soil handling and shoring under Alternative S4 would be equivalent to that under the baseline 
alternative for soil, except that the shoring system would be installed around a portion of the 
building perimeter, instead of beneath a portion of the building as in the baseline alternative. 

Alternative S4 for soil includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action 

3. Planning for temporary revisions to Port of Longview maintenance yard and building 
operations  

4. Decommissioning horizontal and vertical bioventing wells within the excavation area 

5. Installing a shoring system adjacent to the Mechanics Shop building and the TWP 
barrier wall to support the building foundation and barrier wall during excavation 

6. Demolishing and reconstructing interior features of approximately one quarter of the 
Port of Longview Mechanics Shop building 

7. Demolishing and reconstructing utilities and yard features, including yard pavement, 
roadways, storm water culverts, fencing, and retaining walls 

8. Decommissioning and replacing groundwater monitoring wells located within the 
excavation area 

9. Excavating, stockpiling, and analytical testing of clean overburden material to 
confirm re-use as backfill  

10. Excavating, handling, dewatering (including phase separation and separate disposal 
of liquid DNAPL), segregating, hauling, treating, and disposing of soil containing 
DNAPL and some incidental soil containing COCs exceeding cleanup levels 

11. Post-excavation sampling and over-excavation as required based on initial post-
excavation sampling results 
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12. Backfilling the excavation with structural fill from a source verified to be free of 
impacted media with a permeability determined to be protective of any remaining 
contaminated portions of the Upper Silt. 

13. Reconstructing the existing asphalt paved area over the area of DNAPL excavation 
(see Figure 4 in Appendix L) 

14. Implementing environmental protection measures during construction, including 
handling and treatment of construction stormwater and perched groundwater 

15. Closure reporting 

16. Long-term monitoring and maintenance of the asphalt paved area 

Under Alternative S4, the estimated quantities of contaminated media and contaminants that 
would be remediated above the Upper Silt are summarized in Table 7-2, as well as the estimated 
quantities of untreated contaminated media and contaminants that would remain on site above 
the Upper Silt and beneath the Mechanics Shop building (inaccessible areas only) and the asphalt 
pavement in the northern part of the maintenance yard.  Detailed calculations are provided in 
Appendix I. 

7.4.5 Alternative S5 – Solidification Outside Building Footprint 
Alternative S5 consists of in-place mechanical mixing of solidifying agents with soil at the MFA 
located outside the footprint of the Port of Longview Mechanics Shop building that contains 
NAPL or COCs at concentrations exceeding the preliminary cleanup levels (Figure 7-5).  
Because potential breaches of the Upper Silt are addressed during solidification by simultaneous 
mixing of solidification additives and soil, the top foot of the Upper Silt is assumed to be 
included in the treatment volume for this alternative.  Therefore, additional contaminated soil 
would be addressed compared to the excavation alternatives, and additional benefit would be 
obtained as a result.  Because the depth of the Upper Silt layer varies over the MFA, the depth of 
solidification would also vary across the site.  The average solidification depth is assumed to be 
9 feet bgs.  To assess whether solidified soil and contaminants left in place under the Mechanics 
Shop building are impacting groundwater within Aquifer A, long-term groundwater monitoring 
would be performed for a period of 10 years following completion of solidification.  In addition, 
the asphalt pavement over the solidification area would be reconstructed and maintained over the 
long-term to limit direct contact with treated soil. 

The mixing agent would be selected, based on the bench-scale treatability testing already 
performed as discussed in Section 7.3.1, to bind the COCs within a modified matrix exhibiting 
significantly lower permeability compared to the surrounding soil.  This treatment reduces the 
likelihood of COC migration by diverting groundwater around the treated matrix, and chemically 
binding the impacted media within the matrix.  The solidified soil would also be covered with 
asphalt pavement.  This soil alternative includes additional groundwater monitoring compared to 
the excavation soil alternatives to document parameters specifically related to solidification 
performance including leachability and strength. 

Solidification of soil beneath the Mechanics Shop building is not included in this soil alternative.  
Therefore, residual, unsolidified soil containing COCs would remain beneath the building, with 
the building structure and the solidified soil outside the building acting as containment to limit 
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water infiltration and thus mobilization of the residual COCs.  Because this soil alternative relies 
on containment of soil exceeding preliminary cleanup levels beneath the building, 
(a) compliance monitoring would be required until residual hazardous substance concentrations 
no longer exceed site cleanup levels established under WAC 173-340-700 through 173-340-760 
(WAC 173-340-410(3)) (see Section 6.4.2), and (b) the disproportionate cost analysis, provided 
in Section 9, will be used to demonstrate that this soil alternative, if selected, is permanent to the 
maximum extent practicable in accordance with WAC 173-340-740(6)(f). 

Alternative S5 includes performing a pilot test on a 1,600 square foot section (approximately 
5 percent of the total treatment area) of the site prior to full-scale implementation.  The pilot-test 
would be performed to further refine the mix design and determine the preferred mixing tools 
and techniques for full-scale remediation.  Only mechanical mixing is being considered for this 
soil alternative, and these may include, but are not limited to, mixing with large-diameter augers, 
excavator buckets, or specialized in situ benders manufactured by Lang Tool Company.  The 
pilot test would include strength and leachability testing similar to that previously performed 
during bench-scale testing, and would also further define the cure time for solidified soil.  During 
the pilot test, additional soil sampling would be performed to determine whether soil below 
3 feet bgs exceeds preliminary cleanup levels and, if not, whether segregating additional soil 
below this level would benefit the project by reducing the volume of soil requiring solidification. 

Full-scale solidification is conservatively assumed to include soil exceeding preliminary cleanup 
levels from 3 to 9 feet bgs within the designated treatment boundary.  The existing clean 
materials beneath and including the existing asphalt pavement (0 to 3 feet bgs) would be 
removed.  A cross section of the existing asphalt paved area is shown on Figure 4 included in 
Appendix L.  The clean materials beneath the asphalt would be temporarily stockpiled for reuse 
after solidification.  Asphalt above the solidification treatment area would be removed and 
recycled.  Solidification would extend horizontally to immediately adjacent to the building and 
the TWP area slurry wall and be completed in an alternating pattern to protect them from 
damage.  Obstacles such as two existing retaining walls located near the Mechanics Shop and 
along the east side of the road, as well as a large storm water culvert pipe would be removed and 
reconstructed following solidification activities.  The solidified soil would be covered with new 
geotextile material overlaid by reused crushed rock excavated from the site and stockpiled prior 
to solidification and new asphalt (see Zone 2 – Proposed Utility Corridor Asphalt Paved Area in 
Figure 4, Appendix L).  The asphalt pavement would not be impermeable, but it is anticipated 
that the majority of storm water would drain along the surface or within the rock above the 
solidified soil.   

The solidification process is estimated to create volumetric expansion of the treated soil of 
approximately 35 percent, which is conservative based upon the 26 to 36 percent range identified 
during the bench-scale treatability test of preferred Mix 28 (8 percent NewCem slag cement, 
2 percent bentonite, and 0.5 percent caustic soda).  This volumetric expansion would result in an 
average site height increase of approximately 2.5 feet.  This soil alternative assumes that the 
expanded material would remain onsite.  The increased volume of material in the treatment area 
would result in higher elevations in the area south of the new rail road spur.  Because portions of 
the road and the storage yard surface appear low compared to surrounding areas, the site grade 
could be increased in a manner that maintains current drainage patterns and provides the Port a 
smooth level working surface.  Clean structural fill, similar to the crushed rock below the 
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existing asphalt pavement, would be imported to transition between the new higher grades where 
solidification would be completed and the surrounding existing grade.  Solidified soil would not 
be moved outside of the treatment limits and would always be covered with 3 feet of clean 
structural fill to allow the Port to perform shallow excavation work in the future without 
encountering contaminated materials. 

Implementation of this soil alternative includes evaluation and mitigation of impacts to Port of 
Longview operations.  Implementation of this soil alternative would impact Port operations by 
temporarily limiting access to the work truck storage bays along the east side of the Mechanics 
Shop for 1 to 2 months.  A portion of the MFA storage yard south of the rail spur would not be 
accessible to the Port for the majority of the construction period, which is estimated to be 4 to 
6 months.  In addition, there would likely be temporary short-term interruptions in utilities to the 
Mechanics Shop when excavation or solidification work is performed near utilities. 

Alternative S5 for soil includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action, including pilot-scale testing of the mixing agent and 
various mechanical mixing equipment and methods based on the results reported in 
the final in situ treatability study report (URS 2013b) 

3. Planning for temporary revisions to Port of Longview maintenance yard operations 

4. Implementing a pilot-scale test in a 40- by 40-foot area of the site where DNAPL is 
present and documenting findings and recommendations in a report 

5. Decommissioning horizontal and vertical bioventing wells within the solidification 
area 

6. Demolishing and reconstructing utilities and yard features, including yard pavement 
(see Zone 2 – Proposed Utility Corridor Asphalt Paved Area in Figure 4, Appendix 
L), roadways, storm water culverts, fencing, and retaining walls 

7. Decommissioning and replacing groundwater monitoring wells located within the 
solidification area 

8. Excavating, stockpiling, and analytical testing of clean overburden material to 
confirm re-use as backfill 

9. Temporarily storing and reusing all clean overburden material (e.g., crushed rock 
beneath the existing asphalt pavement) to maintain approximately 3 feet of clean fill 
above all solidified soil 

10. In-place mixing of soil with the mixing agent and mechanical mixing equipment 
recommended by the pilot test 

11. Grading surface of solidified soil and installing a geomembrane or other physical 
marker above the solidified soil to demarcate the top of the solidified soil  

12. Reusing existing clean overburden materials stockpiled on site and importing clean 
structural fill as needed to meet new site grades   
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13. Implementing environmental protection measures during construction (e.g., 
stormwater pollution prevention plan), including handling and treatment of 
construction stormwater 

14. Closure reporting 

15. Long-term monitoring of leachate and physical performance of solidified soil and 
long-term monitoring and maintenance of the asphalt paved area  

Under Alternative S5, the estimated quantities of contaminated media and contaminants that 
would be remediated above the Upper Silt are summarized in Table 7-2, as well as the estimated 
quantities of untreated contaminated media and contaminants that would remain on site above 
the Upper Silt and beneath the Mechanics Shop building.  As described above, solidification 
would address additional contaminated soil located in the top foot of the Upper Silt.  However, 
the mass of contaminants in the top foot of Upper Silt has not been quantified because of the risk 
of breaching the Upper Silt during drilling and soil sampling, potentially resulting in further 
contamination of Aquifer A.  Additional benefits would be obtained by solidification of the top 
foot of the Upper Silt.  Detailed calculations are provided in Appendix I. 

7.4.6 Alternative S5A – Solidification Outside Building Footprint, DNAPL Recovery 
under Mechanics Shop 

Alternative S5A includes all same components outside the building footprint as Alternative S5 
and adds recovery of DNAPL inside the building footprint where the extent of DNAPL has been 
confirmed (see Figure 7-6).  The goal of this soil alternative is to remove as much DNAPL from 
below the building as practicable (estimated to be 50 gallons).  However, residual, unsolidified 
soil containing COCs and any unrecovered DNAPL would still remain beneath the building 
following recovery efforts.  The building structure and the solidified soil outside the building 
would act as containment to limit water infiltration and thus mobilization of the residual COCs 
and DNAPL.  Because this soil alternative relies on containment of soil exceeding preliminary 
cleanup levels beneath the building, (a) compliance monitoring would be required until residual 
hazardous substance concentrations no longer exceed site cleanup levels established under 
WAC 173-340-700 through 173-340-760 (WAC 173-340-410(3))(See Section 6.4.2), and the 
disproportionate cost analysis, provided in Section 9, will be used to demonstrate that this soil 
alternative, if selected, is permanent to the maximum extent practicable in accordance with 
WAC 173-340-740(6)(f). 

A number of extraction systems could be employed for DNAPL recovery beneath the Mechanics 
Shop (e.g., manual bailing, periodic extraction using truck-mounted vacuum equipment, 
dedicated custom installed DNAPL pumping system, etc.).  The pumping system further 
described below assumes the installation of five pumps located in new recovery wells.  The 
recovery system would be designed to extract DNAPL while minimizing collection of perched 
groundwater.  A conceptual layout of the DNAPL Recovery System is shown on Figure 7-7.  
The pump intakes would be positioned near the bottom of each recovery well between 
approximately 7 to 9 feet bgs.  To maximize recovery, the wells would be constructed using 
stainless steel wire wrapped screen with pea gravel filter pack.  DNAPL that enters the recovery 
wells would be transferred to storage drums located in a secondary containment storage unit 
located outside the building.  One air compressor and a controller to operate each pump would be 

kpet461
Sticky Note
The passive DNAPL collection system proposed would require long-term operation and the probability is low that enough of the DNAPL will be removed to sufficiently reduce concentrations of hazardous substances below site cleanup levels. The addition of heating elements would only increase DNAPL collection close to the recovery well due to low power and limited heating capacity of the heating elements. 
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adjacent to the storage drums.  Although, compressed air is already present in the building for 
shop use, this soil alternative includes a dedicated air compressor with filters and a regulator to 
run the DNAPL recovery pumps.  The compressed air system would also include a refrigerant 
dryer system to ensure clean dry air is supplied to the DNAPL recovery pumps.  It is assumed 
that power to the new air compressor and pump controller would come from the building 
electrical room, but would be metered separately. 

The conceptual design includes five pumps (two pumps in the parts storage room and three 
pumps in the work truck storage room) connected to independent drums.  Connecting these two 
areas to their own drum would allow easier documentation of recovery rates and totals.  
However, the system could easily be expanded to include additional pumps with all recovered 
DNAPL routed into one larger AST.  To enhance recovery of DNAPL small finger heaters 
would be installed in each well to increase temperatures slightly and decrease viscosity which 
should help DNAPL flow into the pump intake.  Recovered DNAPL would be routed to the 
storage drums via tubing, and air supply and exhaust tubing would also be connected to each 
pump.  The tubing bundle would be routed inside rigid pipe mounted inside the Mechanics Shop 
to protect it from damage.  To minimize odors from the recovered DNAPL temporarily stored at 
the site, a vent would be extended to at least 2 feet above the roofline.  If necessary, further odor 
abatement could be implemented using a small carbon canister connected via flexible hose 
between the secondary containment unit and the vent stack. 

This soil alternative includes mitigation of impacts to the Port of Longview operations.  For 
solidification outside the building, it would have the same impacts as Alternative S5.  In 
addition, approximately 3 to 5 weeks would also be needed to install the DNAPL recovery 
system inside the storage bays and the parts storage areas.  The Port would also need to 
temporarily move equipment and supplies in the designated areas where recovery wells, 
trenching, or mounting of hose would be completed.  A small area (3 feet from the edge of the 
building) would also be needed outside the north wall of the Mechanics Shop building to locate 
the recovery system equipment for several years.  This would reduce access along the north side 
of the building, but access in this area by fork lifts and vehicles would still be possible.  Once the 
DNAPL recovery system starts operating, International Paper would need occasional access to 
the well heads inside the building and the equipment located outside the building. 

Alternative S5A for soil includes the following significant elements: 

1. All elements of Alternative S5 

2. Five new recovery wells installed inside the building; two, 2-inch wells in the parts 
storage room and three, 4-inch wells in the work truck storage room 

3. Five 2-foot square vaults to protect well head equipment 

4. Five bottom feeding pneumatic pumps either 2- or 4-inch diameter 

5. One air compressor with refrigerant dryer, filters, and regulator 

6. Secondary containment storage unit with two drums and vent stack 

7. Five 75-watt finger heaters to elevate DNAPL temperatures inside the well to 
decrease viscosity and increase recovery 
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8. Ongoing O&M of the system until recovery reaches diminishing returns (assumed to 
be 3 years) 

Under Alternative S5A, the estimated quantities of contaminated media and contaminants that 
would be remediated above the Upper Silt are summarized in Table 7-2, as well as the estimated 
quantities of untreated contaminated media and contaminants that would remain on site above 
the Upper Silt and beneath the Mechanics Shop building.  As described for Alternative S5, 
solidification would address additional contaminated soil located in the top foot of the Upper 
Silt.  However, the mass of contaminants in the top foot of Upper Silt has not been quantified 
because of the risk of breaching the Upper Silt during drilling and soil sampling, potentially 
resulting in further contamination of Aquifer A.  Additional benefits would be obtained by 
solidification of the top foot of the Upper Silt.  Detailed calculations are provided in Appendix I. 

7.4.7 Alternative S5B – Solidification Outside and Inside Building Footprint with 
Relocation of Soil near Railroad Tracks 

Alternative S5 consists of in-place mechanical mixing of solidifying agents with soil at the MFA 
located outside and inside the footprint of the Port of Longview Mechanics Shop building that 
contains NAPL or COCs at concentrations exceeding the preliminary cleanup levels 
(Figure 7-8).  Because potential breaches of the Upper Silt are addressed during solidification by 
simultaneous mixing of solidification additives and soil, the top foot of the Upper Silt is assumed 
to be included in the treatment volume for this alternative.  Therefore, additional contaminated 
soil would be addressed compared to the excavation alternatives, and additional benefit would be 
obtained as a result.  Because the depth of the Upper Silt layer varies over the MFA, the depth of 
solidification would also vary across the site.  The average solidification depth is assumed to be 
9 feet bgs.  To assess whether solidified soil is impacting groundwater within Aquifer A, long-
term groundwater monitoring would be performed for a period of 10 years following completion 
of solidification.  In addition, the asphalt pavement over the excavation and solidification areas 
would be reconstructed and maintained over the long-term to limit direct contact with treated soil 
and soil exceeding the cleanup levels remaining in the Upper Silt in the vicinity of the railroad 
tracks. 

The mixing agent would be selected, based on the bench-scale treatability testing already 
performed as discussed in Section 7.3.1, to bind the COCs within a modified matrix exhibiting 
significantly lower permeability compared to the surrounding soil.  This treatment reduces the 
likelihood of COC migration by diverting groundwater around the treated matrix, and chemically 
binding the impacted media within the matrix.  This soil alternative includes additional 
groundwater monitoring compared to the excavation soil alternatives to document parameters 
specifically related to solidification performance including leachability and strength. 

Alternative S5 includes performing a pilot test on a 1,600 square foot section of the site prior to 
full-scale implementation.  The pilot-test would be performed to further refine the mix design 
and determine the preferred mixing tools and techniques for full-scale remediation.  Only 
mechanical mixing is being considered for this soil alternative, and these may include, but are 
not limited to, mixing with large-diameter augers, excavator buckets, or specialized in situ 
benders manufactured by Lang Tool Company.  The pilot test would include strength and 
leachability testing similar to that previously performed during bench-scale testing, and would 
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also further define the cure time for solidified soil.  During the pilot test, further characterization 
of shallow soil in Zone 1 would be conducted to assess whether any soil below 3 feet bgs could 
be removed from in situ solidification treatment.  Any soil identified as containing 
concentrations of COCs below cleanup levels could be placed above solidified soil within Zones 
2 and 3 to provide additional depth in which the Port could work during potential future 
development or could be used as backfill in Zone 1.  In either case, site grades in Zones 2 and 3 
could be reduced slightly with the reduced volume of material requiring solidification. 

The site would be divided into three distinct treatment area zones as follows: 

1. Zone 1:  Zone 1 includes the area in the vicinity of and extending 80 feet to the south of 
the railroad tracks (see Figures 7-8 and 7-9).  Soil that contains COCs at concentrations 
exceeding the preliminary cleanup levels in this zone would be excavated to the top of 
the Upper Silt instead of being solidified in place.  Impacted soil would be relocated 
within the AOC from Zone 1 to Zones 2 and 3, and would be treated by in situ 
solidification in Zones 2 and 3.  The excavated area (Zone 1) would be backfilled to site 
grade using clean imported materials, and new pavement would be installed.  A cross 
section of Zone 1 is shown on Figure 4 included in Appendix L.  This would provide the 
Port with unrestricted site use in this area during potential future development (e.g., 
future rail dump pit).   

2. Zone 2:  Zone 2 includes a 20-foot wide utility corridor and a 55-foot wide area that 
includes the nearby access road referred to as “North Tie Road” (see Figure 7-9).  Within 
this zone, soil that contains DNAPL or COCs at concentrations exceeding the preliminary 
cleanup levels would be treated using in situ solidification, along with soil relocated from 
Zone 1.  In situ solidification would be completed to approximately 1 foot into the Upper 
Silt, which is approximately 9 feet bgs on average.  Three feet of clean material (0.5 feet 
of asphalt and 2.5 feet of clean fill) and a layer of geotextile fabric would be placed above 
the solidified material.  Cross sections for Zone 2 are shown on Figure 4 included in 
Appendix L.  This would provide the Port with ability to perform utility and other general 
site work without restrictions within this 3 foot depth. 

3. Zone 3:  Zone 3 includes the remainder of the treatment area at the site (see Figure 7-9).  
Within this zone, soil that contains DNAPL or COCs at concentrations exceeding cleanup 
levels, along with soil relocated from Zone 1, would be treated using in situ solidification 
to within one foot of the ground surface.  In situ solidification would be completed to 
approximately 1 foot into the Upper Silt, which is approximately 9 feet bgs on average.  
One foot of clean material (0.5 feet of asphalt or concrete and 0.5 feet of clean fill) and a 
layer of geotextile fabric would be placed above the solidified material.  Cross sections 
for Zone 3 are shown on Figure 4 included in Appendix L. 

The portion of the Mechanics Shop building above the solidification treatment area would be 
completely removed to allow solidification using the same methods utilized for outside the 
building footprint (see Figure 7-10).  The concrete floor, exterior wall footings, and utilities 
would be removed in the part of the building with lower ceiling heights.  This would increase 
solidification efficiency and reduce mobilization costs associated with specialized labor and 
equipment needed for working inside a building.  It would also eliminate the need for more 

kpet461
Sticky Note
The placement of additional soil from Zone 1 to Zone 2 and Zone 3 in combination with the increase in volume from the solidification process could impact Port of Longview operations. Information should be included in this section to address these potential impacts. This should include a summary to the expected material balance in each zone that accounts for soils moved into and out of each zone and volume increases due to solidification. The anticipated surface grades in each zone should be shown in plan and cross-section views. Mitigation measures should be identified and included to address impacts from soil placement.
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complicated specialized solidification work below the exterior walls and around building 
footings, and is thus expected to speed up solidification work and reduce risks associated with 
working inside a structure.  The existing clean materials beneath the building would be removed 
to a depth of 3 feet bgs and temporarily stockpiled for reuse after solidification.  Following 
solidification, the portion of the building removed would be reconstructed on new footings and a 
new concrete floor would be poured.  Based on solidification of soil from approximately 3 to 9 
feet bgs under the building, calculations indicate that the top surface of solidified soil could be 
near the concrete floor slab.  Solidified materials within 1 foot of the concrete floor slab would 
be relocated to outside the building footprint within Zone 3. 

Outside the building footprint, the existing clean materials beneath and including the existing 
asphalt pavement (0 to 3 feet bgs) would be removed.  A cross section of the existing asphalt 
paved area is shown on Figure 4 included in Appendix L.  The clean materials beneath the 
asphalt would be temporarily stockpiled for reuse after solidification.  Asphalt above the 
solidification treatment area would be removed and recycled.  Solidification would extend 
horizontally to immediately adjacent to the TWP area slurry wall and be completed in an 
alternating pattern to protect it from damage.  Obstacles such as two existing retaining walls 
located near the Mechanics Shop and along the east side of the road, as well as a large storm 
water culvert pipe would be removed and reconstructed following solidification activities where 
necessary.  The solidified soil would be covered with new geotextile material overlaid by reused 
crushed rock excavated from the site and stockpiled prior to solidification.  New asphalt would 
be installed outside of the building footprint.  The asphalt pavement would not be impermeable, 
but would have a permeability that is significantly lower than the underlying base course backfill 
above the solidified material.  Storm water would drain along the surface or within the base 
course backfill above the solidified soil. 

The solidification process is estimated to create volumetric expansion of the treated soil of 
approximately 35 percent, which is conservative based upon the 26 to 36 percent range identified 
during the bench-scale treatability test of preferred Mix 28 (8 percent NewCem slag cement, 2 
percent bentonite, and 0.5 percent caustic soda).  This soil alternative assumes that all solidified 
material would remain on-site and would not be moved outside of the treatment limits.  The site 
would be graded to manage volumetric expansion of the solidified materials and provide a more 
uniform site topography, enhance drainage, and maintain control of storm water in the vicinity of 
the Mechanics Shop building.  If the solidification process results in higher than anticipated 
volumetric expansion, then excess solidified soil would be disposed of at Subtitle D landfill, if 
COC concentrations are less than ten times the LDRs, or at a Subtitle C landfill as CAMU-
eligible waste.  A strip drain would be installed along the north and east perimeter of the building 
(see Figure 7-10) to route storm water to the Port’s existing storm water treatment system.  Clean 
structural fill, similar to the crushed rock below the existing asphalt pavement, would be 
imported to transition between the new higher grades where solidification would be completed 
and the surrounding existing grade. 

The post-remediation site grades within North Tie Road east of the Mechanics Shop are currently 
shown on Figure 7-9 as a few feet higher in elevation than both the building slab elevation to the 
west of that road and the grading boundary at the TWP Area to the east of that road.  These 
grades are also shown in comparison to existing site grades in cross sections included in 
Appendix M.  This is an illustration of one potential grading configuration, and other 
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configurations are also possible.  Final post-remediation site grades shall not exceed a 2% slope 
in the transverse direction or a 5% slope in the longitudinal direction along equipment transport 
routes and in equipment operational areas in order to allow the Port of Longview to transport and 
operate existing equipment.  As mentioned above, additional storm water that drained to the west 
from the road toward the Mechanics Shop could be controlled by adding a strip drain or other 
structure connected to the existing storm water system.  Additional storm water that drained to 
the east from the road toward the TWP Area could also be controlled by installing storm water 
catchment structures, or by sloping to the north and south toward the existing swale catchments.  
Any additional loads created by the placement of solidified soil above or across the TWP Area 
barrier wall could be supported by bridging both sides of the barrier wall.  Further evaluation of 
stormwater control and loading issues could be performed during the engineering design of this 
remedy. 

This soil alternative includes mitigation of impacts to the Port of Longview operations.  For 
solidification outside the building it would have the same impacts as Alternative S5.  In addition, 
the Port would need to temporarily move all equipment and supplies out of the designated areas 
within the Mechanics Shop building where part of the building would be demolished, 
solidification would be completed, and part of the building would be reconstructed.  The site 
would be restored to previous conditions.  Approximately 6 months would be needed to 
complete partial building demolition, solidification, and building reconstruction. 

Alternative S5B for soil includes the following significant elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action, including pilot-scale testing of the mixing agent and 
various mechanical mixing equipment and methods based on the results reported in the 
final in situ treatability study report (URS 2013b) 

3. Planning for temporary revisions to Port building and maintenance yard operations 

4. Implementing a pilot-scale test in a 40-foot by 40-foot area of the site where DNAPL is 
present and documenting findings and recommendations in a report 

5. Performing additional soil sampling to determine whether soil below 3 feet bgs exceeds 
preliminary cleanup levels and, if not, whether segregating additional soil below this 
level would benefit the project by reducing the volume of soil requiring solidification 

6. Decommissioning horizontal and vertical bioventing wells within the solidification area 

7. Demolishing and reconstructing utilities and yard features, including yard pavement (see 
Figure 4 in Appendix L), roadways, storm water culverts, fencing, and retaining walls 
(where necessary) 

8. Decommissioning and replacing groundwater monitoring wells located within the 
solidification area 

9. Demolishing the portion of the Mechanics Shop building with lower ceiling heights 
including removing the concrete floor inside the building and the exterior wall footings 

10. Protecting or removing and replacing existing utilities under the building 
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11. Excavating, stockpiling, and analytical testing of clean overburden material to confirm 
reuse as backfill 

12. Temporarily storing and reusing all clean overburden material 

13. Excavating and relocating contaminated soil within 80 feet of the railroad tracks 

14. Mechanically solidifying soil in Zones 2 and 3 and relocated soil from Zone 1 

15. Grading surface of solidified soil and installing a geotextile fabric or other physical 
marker above the solidified soil to demarcate the top of the solidified soil 

16. Reusing clean fill materials stockpiled on site above solidified soil in Zones 2 and 3, and 
as backfill in Zone 1 

17. Importing and placing clean fill as necessary to backfill Zone 1 and transition between 
existing grades and the new higher elevations in Zones 2 and 3 

18. Reconstructing the portion of the building removed for solidification including the 
concrete floor inside the building and the exterior wall footings 

19. Implementing environmental protection measures during construction (e.g., storm water 
pollution protection plan), including handling and treatment of construction storm water 

20. Closure reporting 

21. Long-term monitoring of leachate and physical performance of solidified soil and long-
term monitoring and maintenance of the asphalt paved area 

Under Alternative S5B, the estimated quantities of contaminated media and contaminants that 
would be remediated above the Upper Silt are summarized in Table 7-2.  As described above, 
solidification would address additional contaminated soil located in the top foot of the Upper 
Silt.  However, the mass of contaminants in the top foot of Upper Silt has not been quantified 
because of the risk of breaching the Upper Silt during drilling and soil sampling, potentially 
resulting in further contamination of Aquifer A.  Additional benefits would be obtained by 
solidification of the top foot of the Upper Silt.  Detailed calculations are provided in Appendix I.  
All soil with COCs exceeding the cleanup levels and exhibiting DNAPL would be solidified in 
the top foot of the Upper Silt and above at the MFA including under the Mechanics Shop 
building under this alternative. 

7.4.8 Alternative S5C – Solidification Outside Building Footprint, ERH Treatment 
under Mechanics Shop 

Alternative S5C includes all same components outside the building footprint as Alternative S5 
and adds in situ treatment by ERH of COCs and DNAPL inside the building footprint and 
immediately adjacent to the north and east sides of the Mechanics Shop building up to the 
existing retaining wall (Figure 7-11).  Therefore, the area and associated volume of soil treated 
by solidification would be reduced compared to Alternative S5.  The overall area treated in 
Alternative S5C is identical to S5B, but part of the area is treated by ERH.  The rationale for the 
layout in this soil alternative is that ERH is more efficient with a wider footprint.  In addition, 
using ERH treatment near the retaining wall eliminates the need to remove the retaining wall, 
reduces cost, and simplifies solidification work and site restoration activities. 
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The goal of this soil alternative is to treat soil containing COCs and DNAPL beneath and 
adjacent to the building by passing electricity into an array of electrodes to increase the 
temperature to near the boiling point of water.  The resulting heat would transfer COCs, with 
boiling points below the soil temperature, into the vapor phase and boil perched groundwater.  A 
multi-phase vacuum extraction system would remove the vaporized COCs, along with water, for 
above ground treatment prior to exhaust to the atmosphere.  This soil alternative assumes ERH 
treatment is completed concurrently with solidification activities, but it could also be performed 
as part of a phased approach to site cleanup.  If ERH is performed in conjunction with pilot 
testing of solidification outside the building, then results of the ERH treatment and solidification 
could be compared and used to adjust the approach for the remainder of the site. 

The current extent of DNAPL and COCs, as shown on Figure 7-11, indicates a discontinuous 
area under the Mechanics Shop.  Because ERH is more effective across a continuous treatment 
zone, this soil alternative utilizes one treatment area under the building.  A conceptual layout for 
ERH electrodes under the building is shown on Figure 7-12.  The subsurface zone with active 
heating is anticipated to be 8 feet thick (2 to 10 feet bgs) which is slightly thicker than the 
targeted treatment area (3 to 8 feet bgs).  The extended vertical treatment zone is recommended 
to ensure that maximum temperature is reached where COCs and DNAPL are present. 

Electrodes would be installed vertically throughout the site.  A limited access drill rig would be 
used for electrode installation inside the building.  Multi-phase extraction wells would also be 
installed throughout the treatment area to capture mobilized COCs and water vapor.  Large 
gauge electrical conductors would be connected between each electrode and a power control unit 
located near the northwest corner of the Mechanics Shop.  Piping would connect the extraction 
wells to the above-ground treatment system also located near the northwest corner of the 
building.  The system could be designed and installed in a way to allow Port operations to 
continue while the active heating occurs under the building by installing electrical conduits and 
piping in trenches.  Alternatively, piping and conductors for the electrodes could be surface 
mounted at a reduced installation cost, but the Port would not have access to the ERH area while 
treatment occurs. 

This soil alternative includes mitigation of impacts to the Port of Longview operations.  For 
solidification outside the building, this soil alternative would have the same impacts as 
Alternative S5.  In addition, approximately 6 months would be needed to complete active heating 
inside and adjacent to the Mechanics Shop.  The Port would also need to temporarily move the 
equipment and supplies out of the designated areas where the ERH would be implemented.  ERH 
has the potential to damage underground utilities that are sensitive to heat, but they can be 
avoided, temporarily bypassed, insulated, or cooled with water. 

Alternative S5C for soil includes the following significant elements: 

1. All elements of Alternative S5 except the existing retaining wall near the building would 
remain in place and the area and volume of solidification is reduced 

2. Upgrading the electrical power supply to the site   

kpet461
Sticky Note
The proposed ERH design begins heating at two feet below ground surface. Such a shallow treatment system could expose site personnel to stray electrical current, high temperatures, contaminated steam, and vapor migration within an enclosed space. 
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3. Drilling and installing electrodes, temperature probes, and vapor extraction points where 
ERH treatment would be performed 

4. Wiring and installing temporary treatment compound 

5. Protecting existing utilities from heat damage during ERH treatment 

6. Heating and treating the subsurface inside and adjacent to the Mechanics Shop building 
for approximately 6 months; collecting, treating, and sampling of condensed liquids as 
required; collecting, treating, and sampling of air emissions as required 

7. Shutting down the system and demobilizing equipment 

8. Performing post-treatment temperature monitoring for approximately 6 months 

9. Performing post-treatment verification soil sampling using push-probe techniques  

10. Closure reporting   

Under Alternative S5C, the estimated quantities of contaminated media and contaminants that 
would be remediated above the Upper Silt are summarized in Table 7-2.  Solidification and ERH 
treatment would address additional contaminated soil located in the Upper Silt.  However, the 
mass of contaminants in the Upper Silt has not been quantified, because of the risk of breaching 
the Upper Silt during drilling and soil sampling, potentially resulting in further contamination of 
Aquifer A.  Additional benefits would be obtained by solidification and ERH treatment of the 
Upper Silt.  Detailed calculations are provided in Appendix I.  All soil with COCs exceeding the 
cleanup levels and exhibiting DNAPL would be solidified in the top foot of the Upper Silt and 
the Upper Sand or treated using ERH throughout the Upper Silt and the Upper Sand at the MFA 
including under the Mechanics Shop building under this alternative. 

7.4.9 Alternative S6 – DNAPL Treatment by Electrical Resistance Heating 
Alternative S6 for soil consists of soil treatment by ERH throughout the area of DNAPL 
occurrence (including beneath Mechanics Shop), and preservation of the existing asphalt 
pavement over soil containing COCs at concentrations exceeding the cleanup level.  Because 
there is little concern of breaching the Upper Silt during ERH treatment, soil within the Upper 
Silt would be treated.  Therefore, additional contaminated soil would be addressed compared to 
Alternative S3 and additional benefit would be obtained as a result.  To assess whether 
contaminants left in place in the northern part of the maintenance yard are impacting 
groundwater within Aquifer A, long-term groundwater monitoring would be performed for a 
period of 2 years following completion of ERH treatment.  In addition, the asphalt pavement 
over the treatment area and asphalt pavement in the northern part of the maintenance yard would 
be maintained over the long-term to limit direct contact with soil exceeding the cleanup levels.  
(Asphalt over the treatment area will be maintained because ERH may not be able to achieve 
cleanup levels based on the results of the treatability study (see Section 7.3.2).) 

This soil alternative would entail installation of an array of electrodes throughout the treatment 
area and passing electricity into the array (Figure 7-13).  The treatment would be performed in a 
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phased approach.  Phase I would focus on treatment of the smaller area under the Mechanics 
Shop building and Phase II would treat the area outside the building.  Information learned from 
Phase I would be used for more efficient implementation of the larger Phase II area. 

The resistance of the soil to the conduction of the electricity between the electrodes results in 
heating of the soil and perched groundwater, causing transfer of soil contaminants with boiling 
points below that of the soil temperature into the vapor phase and boiling of the groundwater.  A 
vacuum extraction system (wells and vacuum pump) would remove the vaporized contaminants, 
and the vapor phase would be treated prior to exhaust.  Steam/liquids would be condensed and 
treated prior to discharge.  Treatment of the vapor and liquid phases would be accomplished 
using thermal processes that destroy the contaminants. 

Under Alternative S6, residual soil containing COCs would remain beneath the existing asphalt 
paved area in the northern part of the maintenance yard area.  Although not impermeable, the 
asphalt pavement would significantly reduce water infiltration and thus mobilization of the 
residual COCs from beneath the existing asphalt paved area.  A cross section of the existing 
asphalt paved area is shown on Figure 4 included in Appendix L.  Because this soil alternative 
relies on containment of soil exceeding cleanup levels beneath the existing asphalt paved area, 
(a) compliance monitoring would be required until residual hazardous substance concentrations 
no longer exceed site cleanup levels established under WAC 173-340-700 through 173-340-760 
(WAC 173-340-410(3)) (see Section 6.4.2), and (b) the disproportionate cost analysis, provided 
in Section 9, will be used to demonstrate that this soil alternative, if selected, is permanent to the 
maximum extent practicable in accordance with WAC 173-340-740(6)(f).   

Alternative S6 for soil includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action, including collecting soil physical characteristics data  

3. Planning for temporary revisions to Port of Longview maintenance yard and 
Mechanics Shop building operations 

4. Decommissioning of the horizontal and vertical bioventing wells within the treatment 
area 

5. Decommissioning and replacing groundwater monitoring wells located within the 
treatment area with wells that can accommodate the elevated soil temperatures and 
steam buildup 

6. Upgrading the electrical power supply to the site Phase I drilling and installing 
electrodes, temperature probes, and vapor extraction points under the Mechanics 
Shop building 

7. Wiring and installing temporary treatment compound 

8. Protecting existing utilities from heat damage during ERH treatment 

9. Phase I heating and treating the subsurface under the Mechanics Shop building  for 
approximately 6 months; collecting, treating, and sampling of condensed liquids as 
required; collecting, treating, and sampling of air emissions as required 
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10. Shutting down Phase I and performing post-treatment temperature monitoring for 
approximately 6 months 

11. Phase II drilling and installing electrodes, temperature probes, and vapor extraction 
points outside the Mechanics Shop building 

12. Phase II heating and treating the subsurface outside the Mechanics Shop building  for 
approximately 6 months; collecting, treating, and sampling of condensed liquids as 
required; collecting, treating, and sampling of air emissions as required 

13. Shutting down Phase II system and demobilizing equipment 

14. Performing post-treatment temperature monitoring of Phase II area for approximately 
6 months 

15. Performing post-treatment verification soil sampling using push-probe techniques  

16. Closure reporting 

17. Long-term monitoring and maintenance of the asphalt paved area 

Based on an estimated ERH recovery effectiveness of greater than 80 percent for the primary 
COCs, under Alternative S6, the estimated quantities of contaminated media and contaminants 
that would be remediated above the Upper Silt are summarized in Table 7-2, as well as the 
estimated quantities of untreated contaminated media and contaminants that would remain on 
site beneath the asphalt pavement in the northern part of the maintenance yard.  ERH treatment 
would also address additional contaminated soil located in the Upper Silt.  However, the mass of 
contaminants in the Upper Silt has not been quantified, because of the risk of breaching the 
Upper Silt during drilling and soil sampling, potentially resulting in further contamination of 
Aquifer A.  Additional benefits would be obtained by ERH treatment of the Upper Silt.  Detailed 
calculations are provided in Appendix I. 

7.4.10 Alternative S7 – DNAPL Excavation and Electrical Resistance Heating 
Alternative S7 for soil consists of excavation and off-site landfill disposal or off-site treatment 
and disposal of soil from the MFA located above the Upper Silt and outside the footprint of the 
Mechanics Shop building that contains DNAPL, preservation of the existing asphalt paved area 
over soil containing COCs at concentrations exceeding the cleanup level, and ERH treatment of 
soil within the building footprint (Figure 7-14).  Because there is little concern of breaching the 
Upper Silt during ERH treatment, soil within the Upper Silt would be treated within the building 
footprint.  Therefore, additional contaminated soil would be addressed compared to the 
excavation alternatives that address soil underneath the building footprint, and additional benefit 
would be obtained as a result.  To assess whether contaminants left in place within the Upper Silt 
outside the building footprint and in the northern part of the maintenance yard are impacting 
groundwater within Aquifer A, long-term groundwater monitoring would be performed for a 
period of 2 years following completion of excavation and ERH treatment.  In addition, the 
asphalt pavement over the excavation area would be reconstructed, and the existing asphalt 
pavement in the northern part of the maintenance yard and the reconstructed asphalt pavement 
would be maintained over the long-term to limit direct contact with soil exceeding the cleanup 
levels remaining in the Upper Silt and in the northern part of the maintenance yard. 



SECTIONSEVEN Development of Cleanup Action Alternatives 

 7-31 
PUBLIC_REVIEW_DRAFT_MFA_RIFS_REPORT-071216.DOCX 

Soil handling and off-site disposal of the excavated soil would be equivalent to the baseline 
alternative for soil, and ERH would be equivalent to Alternative S5C.  The treatment would be 
performed in a phased approach.  Phase I would focus on ERH treatment of the area under the 
Mechanics Shop building and Phase II would excavate soil from the designated area outside the 
building. 

Under Alternative S7, residual soil containing COCs would remain beneath the existing asphalt 
paved area in the northern part of the maintenance yard area.  The building structure would limit 
water infiltration and thus mobilization of residual COCs beneath the building.  Although not 
impermeable, the asphalt pavement would significantly reduce water infiltration and thus 
mobilization of the residual COCs.  A cross section of the existing asphalt paved area is shown 
on Figure 4 included in Appendix L.  Because this soil alternative relies on containment of soil 
exceeding cleanup levels beneath the existing asphalt paved area, (a) compliance monitoring 
would be required until residual hazardous substance concentrations no longer exceed site 
cleanup levels established under WAC 173-340-700 through 173-340-760 (WAC 173-340-
410(3)) (see Section 6.4.2), and (b) the disproportionate cost analysis, provided in Section 9, will 
be used to demonstrate that this soil alternative, if selected, is permanent to the maximum extent 
practicable in accordance with WAC 173-340-740(6)(f). 

Alternative S7 for soil includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action, including collecting physical characteristics data to 
allow ERH system design 

3. Planning for temporary revisions to Port of Longview maintenance yard and 
Mechanics Shop building operations 

4. Upgrading of the electrical power supply to the site 

5. Drilling and installing electrodes, temperature probes, and vapor extraction points 
within the building for Phase I 

6. Wiring and installing temporary treatment compound 

7. Phase I heating and treating subsurface for approximately 6 months; collecting, 
treating, and sampling of condensed liquids as required; collecting treating, and 
sampling of air emissions as required 

8. Shutting down ERH equipment, Phase I site restoration, and demobilizing 

9. Phase I post-treatment temperature monitoring for approximately 6 months 

10. Post-treatment verification soil sampling within the Mechanics Shop building using 
push-probe techniques 

11. Decommissioning of the horizontal and vertical bioventing wells within the 
excavation area 

12. Constructing foundation retaining wall (not using soil freezing) adjacent to the 
Mechanics Shop building to support foundation during excavation and contain any 
remaining COCs under building, with wall keyed into silt 
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13. Demolishing and reconstructing utilities and yard features, including yard pavement, 
roadways, storm water culverts, fencing, and retaining walls 

14. Decommissioning and replacing groundwater monitoring wells located within the 
excavation area 

15. Excavating, stockpiling, and analytical testing of clean overburden material to 
confirm re-use as backfill 

16. Excavating, handling, dewatering (including phase separation and separate disposal 
of liquid DNAPL), segregating, hauling, treating, and disposing of soil containing 
DNAPL and some incidental soil containing COCs exceeding cleanup levels 

17. Phase II post-excavation sampling and analysis of soil and over-excavation as 
required based on initial post-excavation sampling results 

18. Backfilling of the excavation with structural fill from a source verified to be free of 
impacted media with a permeability determined to be protective of any remaining 
contaminated portions of the Upper Silt 

19. Reconstructing the existing asphalt paved area over the area of DNAPL excavation 
(see Figure 4 in Appendix L) and site restoration 

20. Implementing environmental protection measures during construction, including 
handling and treatment of construction stormwater and perched groundwater 

21. Closure reporting 

22. Long-term monitoring and maintenance of the asphalt paved area 

Based on the estimated ERH recovery effectiveness greater than 80 percent for the primary 
COCs, under Alternative S7 the estimated quantities of contaminated media and contaminants 
that would be remediated above the Upper Silt are summarized in Table 7-2, as well as the 
estimated quantities of untreated contaminated media and contaminants that would remain on 
site above the Upper Silt outside the building footprint and beneath the asphalt pavement in the 
northern part of the maintenance yard.  ERH treatment would address additional contaminated 
soil located in the Upper Silt underneath the Mechanics Shop building.  However, this mass of 
contaminants in the top foot of Upper Silt has not been quantified, because of the risk of 
breaching the Upper Silt during drilling and soil sampling, potentially resulting in further 
contamination of Aquifer A.  Additional benefits would be obtained by ERH treatment of the top 
foot of the Upper Silt.  Detailed calculations are provided in Appendix I. 

 GROUNDWATER ALTERNATIVES 7.5
This section describes the cleanup action alternatives developed for groundwater beneath the 
Upper Silt in Aquifer A.  The groundwater alternatives are listed in Table 7-1 and summarized in 
Table 7-3 including system components, treatment times, treatment areas, and treatment 
volumes.  All groundwater alternatives developed in this section assume that treatment or 
removal of soil sources would be performed as part of the soil alternatives.  All groundwater 
alternatives are assumed to include institutional controls memorialized through a restrictive 
covenant on the MFA property, which limits the property to industrial uses and prohibits the use 
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of groundwater until groundwater cleanup levels are achieved.  This restrictive covenant is a 
requirement of using MTCA Method C cleanup levels (WAC 173-340-440). 

All groundwater alternatives also include the installation and long-term monitoring of wells at 
the conditional POC, to ensure that COCs at concentrations greater than MTCA Method B 
cleanup levels do not migrate beyond the conditional POC. 

Because institutional controls, the implementing restrictive covenant, and long-term monitoring 
at the conditional POC are a part of all groundwater alternatives, these elements of the cleanup 
action are not discussed in each section, and are not considered as part of the comparative 
analysis of alternatives in Section 9. 

As discussed in Section 3.3, Nature and Extent of COC, cPAH concentrations in groundwater 
samples from various monitoring wells located outside of the anticipated conditional POC 
boundary occasionally exceed the MTCA Method B cleanup level.  These exceedances have 
been historically inconsistent and geographically variable.  All groundwater alternatives include 
MNA as a cleanup action component applicable to these wells, within the approximate area of 
the MNA shown on Figures 7-15 through 7-18.  The scope of the groundwater monitoring and 
the associated costs would vary depending upon the quantity of contamination remaining in the 
soil following remediation.  To address this, various levels of groundwater monitoring are 
included in the soil alternatives. 

Future monitoring of MNA in this area may require installation of additional wells to define the 
MNA boundary or to provide sufficient monitoring data. 

The need for additional wells or monitoring would be assessed as part of the CAP and cleanup 
action design and is not included in the comparative cost estimates prepared for this FS.  
Removal of the residual source in soil and treatment of the core of the COC plume in 
groundwater is expected to expedite MNA in areas outside of direct treatment.  Because MNA is 
a part of all groundwater alternatives, this element of the cleanup action is not discussed in each 
section and is not considered as part of the comparative analysis of alternatives in Section 9. 

Restoration timeframes initially presented in this section are further discussed in Section 8. 

7.5.1 Alternative GW1 – Electrical Resistance Heating and Enhanced 
Biodegradation (Baseline Alternative) 

The baseline alternative for groundwater (Alternative GW1) consists of ERH followed by 
enhanced biodegradation, taking advantage of the elevated ground temperatures following 
completion of ERH.  ERH consists of installation of electrodes within Aquifer A throughout the 
area where groundwater contains DRO at concentrations exceeding the Method A groundwater 
cleanup level (Figure 7-15).  The resistance of the saturated soil to the conduction of the 
electricity between the electrodes would result in heating of the soil and boiling of the 
groundwater, causing transfer of soil contaminants with boiling points below that of water into 
the vapor phase.  A vacuum extraction system (wells and vacuum pump) would remove the 
vaporized contaminants, and the vapor phase would be treated prior to exhaust.  Steam/liquids 
would be condensed and treated prior to discharge.  Treatment of the vapor and liquid phases 
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would be accomplished using thermal processes that destroy the contaminants.  ERH treatment 
would be conducted for approximately 1 year. 

Residual COC concentrations may remain following ERH treatment, and therefore the baseline 
alternative for groundwater assumes enhancement of natural biodegradation process as a 
polishing treatment to achieve groundwater cleanup levels.  Enhanced biodegradation would be 
accomplished following post-ERH treatment rebound of microbial populations through injection 
of an oxygen-releasing compound during the cooling phase following active ERH.  Oxygen-
releasing compound would be injected during four events over the course of 1 year.  Both ERH 
(with treatment of the recovered vapor stream) and enhanced biodegradation are treatment 
technologies that destroy or detoxify COCs.  Following the active treatment phase, groundwater 
monitoring would be conducted for 4 years. 

The baseline alternative for groundwater includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action, including collection of physical characteristics data to 
allow system design 

3. Planning for temporary revisions to Port of Longview Mechanics yard operations 

4. Decommissioning horizontal and vertical bioventing wells within the treatment area 

5. Decommissioning and replacing groundwater monitoring wells located within the 
treatment area with wells that can accommodate the elevated soil temperatures and 
steam buildup 

6. Upgrading of the electrical power supply to the site 

7. Drilling and installing electrodes, temperature probes, and vapor extraction points 

8. Wiring and installing temporary treatment compound 

9. Heating and treating subsurface for approximately 1 year; collecting, treating, and 
sampling of condensed liquids as required; collecting, treating, and sampling of air 
emission as required 

10. Shutting down and demobilizing equipment 

11. Post-treatment temperature monitoring for approximately 1 year 

12. Injecting oxygen-releasing chemical four times over 1 year, using push-probe 
injection technology 

13. Groundwater monitoring for 4 years following the last injection event to verify 
achievement of cleanup levels 

14. Closure reporting 

Under this baseline alternative for groundwater, no COCs would remain in groundwater beneath 
the MFA at concentrations exceeding cleanup levels (MTCA Method C). 
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7.5.2 Alternative GW2 – Chemical Oxidation and Monitored Natural Attenuation 
Alternative GW2 for groundwater consists of in situ chemical oxidation followed by MNA until 
cleanup levels are achieved (Figure 7-16).  Chemical oxidation, most likely using persulfate or 
Fenton’s reagent (the FS assumes persulfate), would be performed during multiple injection 
events using temporary push-probe injection points or short-term injection wells throughout the 
area where DRO concentrations in groundwater exceed MTCA Method A cleanup levels.  Push-
probe technology may not be practical if soil solidification is selected as the soil alternative 
(Alternatives S5, S5A, S5B, and S5C), requiring the use of auger drilling for implementation of 
chemical oxidation.  Oxidants would be injected during 4 events over a 2-year period.  MNA 
would be implemented following chemical oxidation and would continue until cleanup levels are 
achieved, which is estimated to require 6 years.  Chemical oxidation and MNA are treatment 
technologies that detoxify COCs through chemical processes that alter the COCs to less toxic or 
non-toxic chemicals. 

Alternative GW2 for groundwater includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action 

3. Planning for temporary revisions to Port of Longview maintenance yard operations 

4. Injecting a chemical oxidant (e.g., persulfate) four times over 2 years  

5. Groundwater performance and compliance monitoring for 6 years following the last 
injection event to monitor natural attenuation and verify achievement of cleanup 
levels 

6. Closure reporting 

Under Alternative GW2 for groundwater, no COCs would ultimately remain in groundwater 
beneath the MFA at concentrations exceeding cleanup levels (MTCA Method C).  However, the 
treatment processes included under Alternative GW2 operate relatively slowly, and achievement 
of cleanup levels is expected to require several years (see Section 8). 

7.5.3 Alternative GW3 – Active Biosparging 
Alternative GW3 for groundwater consists of upgrading and continuing operation of the existing 
biosparging system installed below the Upper Silt within Aquifer A (Figure 7-17).  The existing 
system is described in Section 3.2.6.  This system has been demonstrated to reduce COC 
concentrations in groundwater.  Alternative GW3 assumes a soil alternative is selected that treats 
or removes much of the DNAPL source at the site.  With source treatment or removal 
accomplished, Alternative GW3 assumes that active biosparging would achieve further COC 
reductions in the groundwater. Additional vertical biosparging wells would be installed within 
the central portion of the COC plume east and north of the existing horizontal bioventing and 
sparging wells. Biosparging can be viewed as an alternative means (compared to injection of a 
chemical – Alternative GW2) of increasing the oxygen content in the aquifer and thereby 
enhancing natural biodegradation.  Active biosparging would be performed for approximately 
16 years.  Following the active treatment phase, groundwater monitoring would be conducted for 
4 years. 
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Biosparging, as a form of enhanced biodegradation, detoxifies COCs through biological 
processes that chemically alter the COCs to less toxic or non-toxic chemicals. 

Alternative GW3 includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action, including the biosparging system upgrades and 
preparation of a work plan and long-term O&M plan 

3. Planning for temporary revisions to Port of Longview maintenance yard operations 

4. Reconstructing existing biosparging infrastructure after implementation of selected 
soil alternative 

5. Installing additional vertical biosparging injection wells (Figure 7-17)  

6. Installing new monitoring wells surrounding the treatment area to confirm radius of 
influence and other performance criteria 

7. Operating, maintaining, and monitoring the biosparging system for approximately 
16 years. 

8. Shutting down and demobilizing equipment 

9. Groundwater monitoring for 4 years following shutdown to verify achievement of 
cleanup levels 

10. Closure reporting 

Under Alternative GW3 for groundwater, no COCs would ultimately remain in groundwater 
beneath the MFA at concentrations exceeding cleanup levels (MTCA Method C).  However, the 
treatment processes included under Alternative GW3 operate relatively slowly, and achievement 
of cleanup levels is expected to have a longer restoration time frame (see Section 8). 

7.5.4 Alternative GW4 – Monitored Natural Attenuation 
Alternative GW4 for groundwater consists of monitoring natural (unenhanced) attenuation of 
COCs in groundwater until cleanup levels are achieved (Figure 7-18).  Alternative GW4 assumes 
that a soil alternative is selected that treats or removes much of the DNAPL source at the site.  
Site conditions appear to be favorable for unenhanced natural biodegradation as long as 
relatively lower COC concentrations are present.  This groundwater alternative assumes that the 
previous remediation at the site, in combination with treatment or removal of DNAPL sources in 
soil would allow final groundwater treatment through natural processes to be effective in a 
reasonable timeframe (see restoration timeframe discussion in Section 8).  Biodegradation is a 
treatment process that detoxifies COCs through biological process that chemically alter the 
COCs to less toxic or non-toxic chemicals.  As part of the 5-year reviews to be performed for 
this groundwater alternative, a statistical analysis of groundwater monitoring results would be 
performed to assess whether groundwater concentrations are decreasing, stable, or increasing.  If 
progress towards achieving the cleanup levels cannot be demonstrated, the need for 
implementing the contingent cleanup action would be assessed.  The contingent cleanup action 
consists of in situ chemical oxidation, as described in Section 7.4.2. 
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Alternative GW4 for groundwater includes the following elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action 

3. Installing new monitoring wells surrounding and within the treatment area to confirm 
efficacy 

4. Groundwater monitoring for 30 years to verify achievement of cleanup levels 

5. Closure reporting 

Under Alternative GW4 for groundwater, no COCs would ultimately remain in groundwater 
beneath the MFA at concentrations exceeding the cleanup level (MTCA Method C Industrial).  
However, the treatment processes included under Alternative GW4 operate relatively slowly, and 
achievement of cleanup levels is expected to have a long restoration timeframe (see Section 8). 
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 Analysis of Cleanup Action Alternatives Section 8

This section evaluates each of the soil and groundwater alternatives developed in Section 7 
individually, using the criteria established by MTCA.  WAC 173-340-360 requires first that all 
cleanup action alternatives evaluated meet the following four threshold requirements: 

1. Protect human health and the environment 

2. Comply with cleanup standards (WAC 173-340-700 through 760) 

3. Comply with applicable state and federal laws (WAC 173-340-710) 

4. Provide for compliance monitoring (WAC 173-340-410 and 720 through 760) 
MTCA then requires that cleanup action alternatives that fulfill the threshold requirements also 
be evaluated against the following “other requirements” (WAC 173-340-360[2][b]): 

5. Use permanent solutions to the maximum extent practicable by evaluating specific 
elements described in WAC 173-340-360(3) 

6. Provide for a reasonable restoration time frame (WAC 173-340-360[4]) 

7. Consider public concerns (WAC 173-340-600) 

This section individually evaluates each cleanup action alternative against criteria numbers 1 
through 4, number 6, and number 7 (see Sections 8.1 and 8.2 and Table 8-1).  Section 9 of this 
FS compares the cleanup action alternatives to one another by assessing their relative degrees of 
permanence (Criterion 5 above). 

Further analysis of criterion number 7, public concerns, will be performed in the future CAP 
after public comment on this FS has been received.  Public concerns received to date include the 
Port of Longview’s stated preference for alternatives that allow for foreseeable future uses, 
require less maintenance, and limits future costs associated with contaminated media left on site. 

Although soil and groundwater alternatives are evaluated separately in the following sections, 
both a soil alternative and a groundwater alternative will be selected for the site.  Furthermore, 
the selected soil alternative and the selected groundwater alternative would be implemented 
concurrently.  By implementing the soil and groundwater alternatives concurrently, additional 
benefits and efficiencies would be realized. 

 EVALUATION OF SOIL ALTERNATIVES 8.1

8.1.1 Alternative S1 – Comprehensive Excavation (Baseline Alternative) 
The evaluation of Alternative S1 (Baseline Alternative) using MTCA criteria is summarized in 
Table 8-1.  The baseline alternative for soil meets the threshold requirements of WAC 173-340-
360.  This soil alternative protects human health and the environment by excavating and 
landfilling or treating off site all soil located above the Upper Silt containing NAPL or COCs at 
concentrations exceeding the cleanup level.  This soil alternative meets the requirements under 
MTCA that treatment or removal of sources would be conducted for liquid wastes or media with 
high concentrations of hazardous substances (WAC 173-340-360(2)[c][ii][A]) for groundwater 
cleanup actions.  This soil alternative complies with the anticipated final cleanup standards by 
removing soil sources located above the Upper Silt containing NAPL or COC concentrations 

http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340-700
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340-760
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340-710
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exceeding MTCA Method C cleanup levels.  However, this alternative does not meet Ecology’s 
expectation that treatment technologies will be emphasized at sites containing liquid wastes and 
areas contaminated with high concentrations of hazardous substances (WAC 173-340-370(1)).  
This soil alternative uses the restrictive environmental covenant on the property (required for use 
of MTCA Method C cleanup levels) to protect human health and the environment from the 
residual COC concentrations in soil remaining in the Upper Silt.  The baseline alternative for soil 
complies with state and federal laws by identifying ARARs as part of the action and complying 
with those ARARs for excavation, disposal, and site restoration.  This soil alternative provides 
compliance monitoring by including post-excavation sampling to demonstrate that soil remaining 
on site following implementation of the action meets the cleanup standards.  The baseline 
alternative for soil provides a reasonable restoration timeframe by removing all soil sources 
located above the Upper Silt containing NAPL or COC concentrations exceeding MTCA 
Method C cleanup levels within approximately 2 years of approval of the CAP.  This restoration 
timeframe is based on best engineering judgment by comparing the proposed action to similar 
actions and considering the likely lead times for design, permitting, coordination of revisions to 
Port of Longview operations, demolition, excavation, and site restoration. 

8.1.2 Alternative S2 – Comprehensive Excavation Outside Building Footprint 
The evaluation of Alternative S2 using MTCA criteria is summarized in Table 8-1.  Alternative 
S2 for soil meets the threshold requirements of WAC 173-340-360.  This soil alternative protects 
human health and the environment by excavating and landfilling or treating off-site soil located 
above the Upper Silt containing NAPL or COCs at concentrations exceeding the cleanup level 
and which is accessible outside the building footprint.  However, this alternative does not meet 
Ecology’s expectation that treatment technologies will be emphasized at sites containing liquid 
wastes and areas contaminated with high concentrations of hazardous substances (WAC 173-
340-370(1)).  This soil alternative uses the restrictive environmental covenant on the property 
(required for use of MTCA Method C cleanup levels) to protect human health and the 
environment from the residual COC concentrations in soil remaining in the Upper Silt and 
beneath the building for the direct contact pathway.  The vapor intrusion study found no 
unacceptable risks for the vapor intrusion pathway under current conditions.  Therefore, this soil 
alternative is protective of human health via this pathway. 

This soil alternative meets the requirements under MTCA that a reasonable effort would be made 
to treat or remove as sources liquid wastes or media with high concentrations of hazardous 
substances (WAC 173-340-360(2)[c][ii][A]) for groundwater cleanup actions.  The presence of 
the building overlying residual COCs in soil and the foundation retaining wall along the 
northeast building perimeter contains this residual source by significantly limiting water 
infiltration that could mobilize COCs from this soil to groundwater below the Upper Silt, as they 
do under the existing conditions at the site.  Furthermore, COC concentrations in groundwater 
are currently near or below the anticipated cleanup levels beneath much of the MFA.  This 
constitutes an empirical demonstration that even under current conditions little leaching to 
groundwater has occurred.  Removal of the residual COC source in soil by implementation of 
this soil alternative is expected to prevent the future dissolution of COCs into groundwater.  The 
Upper Silt would limit migration of COCs from soil above the Upper Silt to groundwater below, 
as is also true for Alternatives S3 through S5.  Further assessment of the feasibility of removing 



SECTIONEIGHT Analysis of Cleanup Action Alternatives 

 8-3 
PUBLIC_REVIEW_DRAFT_MFA_RIFS_REPORT-121815.DOCX 

the residual COC concentrations in soil beneath the building is performed in Section 9 of this 
document. 

Alternative S2 complies with the anticipated final cleanup levels by removing soil located above 
the Upper Silt outside the building footprint or containing soil under the Mechanics Shop 
building exhibiting NAPL or COC concentrations exceeding MTCA Method C cleanup levels.  
This soil alternative complies with state and federal laws by identifying ARARs as part of the 
action and complying with those ARARs for excavation, disposal, and site restoration.  This soil 
alternative provides compliance monitoring by including post-excavation sampling to 
demonstrate that soil remaining in the area of excavation following implementation of the action 
meets the cleanup standards.  Alternative S2 for soil provides a reasonable restoration timeframe 
by removing soil sources located above the Upper Silt outside the building footprint or 
containing soil under the Mechanics Shop building containing NAPL or COC concentrations 
exceeding MTCA Method C cleanup levels within approximately 2 years of approval of the 
CAP.  This restoration timeframe is based on best engineering judgment by comparing the 
proposed action to similar actions and considering the likely lead times for design, permitting, 
coordination of revisions to Port of Longview operations, demolition, excavation, and site 
restoration. 

8.1.3 Alternative S3 – DNAPL Excavation Outside Building Footprint 
The evaluation of Alternative S3 using MTCA criteria is summarized in Table 8-1.  Alternative 
S3 for soil meets the threshold requirements of WAC 173-340-360.  This soil alternative protects 
human health and the environment by excavating and landfilling or treating off-site soil located 
above the Upper Silt containing NAPL that is accessible outside the building footprint and 
capping soil containing COCs at concentrations exceeding the cleanup level.  However, this 
alternative does not meet Ecology’s expectation that treatment technologies will be emphasized 
at sites containing liquid wastes and areas contaminated with high concentrations of hazardous 
substances (WAC 173-340-370(1)).  This soil alternative uses the restrictive environmental 
covenant on the property (required for use of MTCA Method C cleanup levels) to protect human 
health and the environment from the residual COC concentrations in soil remaining in the Upper 
Silt and beneath the building and the existing asphalt paved area in the northern part of the 
maintenance yard for the direct contact pathway.  The vapor intrusion study found no 
unacceptable risks for the vapor intrusion pathway under current conditions.  Therefore, this soil 
alternative is protective of human health via this pathway. 

This soil alternative meets the requirements under MTCA that a reasonable effort would be made 
to treat or remove as sources liquid wastes or media with high concentrations of hazardous 
substances (WAC 173-340-360(2)[c][ii][A]) for groundwater cleanup actions.  The presence of 
the existing asphalted paved area and building overlying the residual COCs in soil and the 
foundation retaining wall along the northeast building perimeter would limit water infiltration 
that could mobilize COCs from this soil to groundwater below the Upper Silt, as they do under 
the existing conditions at the site.  COC concentrations in groundwater are currently near or 
below the anticipated cleanup levels beneath much of the MFA.  This constitutes an empirical 
demonstration that even under current conditions little leaching to groundwater has occurred.  
Removal of the residual COC source in soil by implementation of this soil alternative is expected 
to prevent the future dissolution of COCs into groundwater.  Further assessment of the feasibility 
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of removing the residual COC concentrations in soil beneath the building is performed in Section 
9 of this document. 

Alternative S3 complies with the anticipated final cleanup standards by removing soil located 
above the Upper Silt outside the building footprint or containing soil under the Mechanics Shop 
building and existing asphalt paved area in the northern part of the maintenance yard exhibiting 
NAPL or COC concentrations exceeding MTCA Method C cleanup levels.  This soil alternative 
complies with state and federal laws by identifying ARARs as part of the action and complying 
with those ARARs for excavation, disposal, and site restoration.  This soil alternative provides 
compliance monitoring by including post-excavation sampling to demonstrate that soil remaining 
in the area of excavation following implementation of the action meets cleanup levels.  
Alternative S2 for soil provides a reasonable restoration timeframe by removing soil located 
above the Upper Silt outside the building footprint or containing soil under the Mechanics Shop 
building and existing asphalt paved area in the northern part of the maintenance yard containing 
NAPL or COC concentrations exceeding MTCA Method C cleanup levels within approximately 
2 years of approval of the CAP.  This restoration timeframe is based on best engineering 
judgment by comparing the proposed action to similar actions and considering the likely lead 
times for design, permitting, coordination of revisions to Port of Longview operations, 
demolition, excavation, and site restoration. 

8.1.4 Alternative S4 – DNAPL Excavation Outside Building Footprint, Limited 
Excavation Inside 

The evaluation of Alternative S4 using MTCA criteria is summarized in Table 8-1.  Alternative 
S4 for soil meets the threshold requirements of WAC 173-340-360.  This soil alternative protects 
human health and the environment by excavating and landfilling or treating off-site soil located 
above the Upper Silt containing NAPL that is accessible outside and inside the building footprint 
without demolishing the building itself, and by capping soil containing COCs at concentrations 
exceeding the cleanup level.  However, this alternative does not meet Ecology’s expectation that 
treatment technologies will be emphasized at sites containing liquid wastes and areas 
contaminated with high concentrations of hazardous substances (WAC 173-340-370(1)).  This 
soil alternative uses the restrictive environmental covenant on the property (required for use of 
MTCA Method C cleanup levels) to protect human health and the environment from the residual 
COC concentrations in soil remaining in the Upper Silt and beneath the building and the existing 
asphalt paved area for the direct contact pathway.  The vapor intrusion study found no 
unacceptable risks for the vapor intrusion pathway under current conditions.  Therefore, this soil 
alternative is protective of human health via this pathway. 

This soil alternative meets the requirements under MTCA that a reasonable effort would be made 
to treat or remove as sources liquid wastes or media with high concentrations of hazardous 
substances (WAC 173-340-360(2)[c][ii][A]) for groundwater cleanup actions.  The presence of 
the building overlying the residual COCs in soil and the foundation retaining wall along the 
northeast building perimeter contains this residual source by significantly limiting water 
infiltration that could mobilize COCs from this soil to groundwater below the Upper Silt, as they 
do under the existing conditions at the site.  COC concentrations in groundwater are currently 
near or below the anticipated cleanup levels beneath much of the MFA.  This constitutes an 
empirical demonstration that even under current conditions little leaching to groundwater has 
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occurred.  Removal of the residual COC source in soil by implementation of this soil alternative 
is expected to prevent the future dissolution of COCs into groundwater. 

Alternative S4 complies with the anticipated final cleanup standards by removing soil located 
above the Upper Silt outside the building footprint or containing soil under the Mechanics Shop 
building and existing asphalt paved area in the northern part of the maintenance yard exhibiting 
NAPL or COC concentrations exceeding MTCA Method C cleanup levels.  This soil alternative 
complies with state and federal laws by identifying ARARs as part of the action and complying 
with those ARARs for excavation, disposal, and site restoration.  This soil alternative provides 
compliance monitoring by including post-excavation sampling to demonstrate that soil remaining 
in the area of excavation following implementation of the action meets the cleanup standards.  
Alternative S4 for soil provides a reasonable restoration timeframe by removing soil located 
above the Upper Silt outside the building footprint or containing soil under the Mechanics Shop 
building and existing asphalt paved area in the northern part of the maintenance yard exhibiting 
NAPL or COC concentrations exceeding MTCA Method C cleanup levels within approximately 
2 years of approval of the CAP.  This restoration timeframe is based on best engineering 
judgment by comparing the proposed action to similar actions and considering the likely lead 
times for design, permitting, coordination of revisions to Port of Longview operations, 
demolition, excavation, and site restoration. 

8.1.5 Alternative S5 – Solidification Outside Building Footprint 
The evaluation of Alternative S5 using MTCA criteria is summarized in Table 8-1.  Alternative 
S5 for soil meets the threshold requirements of WAC 173-340-360.  This soil alternative protects 
human health and the environment by solidifying soil located in the Upper Sand and the top foot 
of the Upper Silt containing NAPL or COCs at concentrations exceeding the cleanup level and 
which is accessible outside the building footprint.  This soil alternative uses the restrictive 
environmental covenant on the property (required for use of MTCA Method C cleanup levels) to 
protect human health and the environment from the solidified soil and the residual COC 
concentrations in soil remaining below the top foot of the Upper Silt and beneath the building for 
the direct contact pathway.  The vapor intrusion study found no unacceptable risks for the vapor 
intrusion pathway under current conditions.  Therefore, this soil alternative is protective of 
human health via this pathway. 

This soil alternative meets the requirements under MTCA that a reasonable effort would be made 
to treat or remove as sources liquid wastes or media with high concentrations of hazardous 
substances (WAC 173-340-360(2)[c][ii][A]) for groundwater cleanup actions.  The presence of 
the building and the foundation retaining wall along the northeast building perimeter overlying 
and around the residual, unsolidified COCs in soil contains this residual source by significantly 
limiting water infiltration that could mobilize COCs from this soil to groundwater below the 
Upper Silt, as they do under the existing conditions at the site.  COC concentrations in 
groundwater are currently near or below the anticipated cleanup levels beneath much of the 
MFA.  This constitutes an empirical demonstration that even under current conditions little 
leaching to groundwater has occurred.  Treatment of the residual COC source in soil by 
implementation of this soil alternative is expected to prevent the future dissolution of COCs into 
groundwater. 
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Alternative S5 complies with anticipated final cleanup levels by solidifying soil located in the 
Upper Sand and the top foot of the Upper Silt or containing soil under the Mechanics Shop 
building exhibiting NAPL or COC concentrations exceeding MTCA Method C cleanup levels.  
This soil alternative complies with state and federal laws by identifying ARARs as part of the 
action and complying with those ARARs for demolition, solidification, and site restoration.  This 
soil alternative provides compliance monitoring by including long-term monitoring of leachate 
and physical performance testing of solidified soil.  This soil alternative provides a reasonable 
restoration timeframe by solidifying soil located in the Upper Sand and the top foot of the Upper 
Silt or containing soil under the Mechanics Shop building exhibiting NAPL or COC 
concentrations exceeding MTCA Method C cleanup levels within approximately 2 years of 
approval of the CAP.  This restoration timeframe is based on best engineering judgment by 
comparing the proposed action to similar actions and considering the likely lead times for design, 
permitting, coordination of revisions to Port of Longview operations, demolition, solidification, 
and site restoration. 

8.1.6 Alternative S5A – Solidification Outside Building Footprint, DNAPL Recovery 
under Mechanics Shop 

The evaluation of Alternative S5A using MTCA criteria is summarized in Table 8-1.  Alternative 
S5A for soil meets the threshold requirements of WAC 173-340-360.  This soil alternative 
protects human health and the environment by solidifying soil located in the Upper Sand and the 
top foot of the Upper Silt containing NAPL or COCs at concentrations exceeding the cleanup 
level and which is accessible outside the building footprint.  Within the northeastern portion of 
the building footprint, this soil alternative uses DNAPL recovery to reduce the volume of 
DNAPL present in this area.  This soil alternative uses the restrictive environmental covenant on 
the property (required for use of MTCA Method C cleanup levels) to protect human health and 
the environment from the solidified soil and the residual COC concentrations in soil remaining 
below the top foot of the Upper Silt and beneath the building for the direct contact pathway.  The 
vapor intrusion study found no unacceptable risks for the vapor intrusion pathway under current 
conditions.  Therefore, this soil alternative is protective of human health via this pathway. 

This soil alternative meets the requirements under MTCA that a reasonable effort would be made 
to treat or remove as sources liquid wastes or media with high concentrations of hazardous 
substances (WAC 173-340-360(2)[c][ii][A]) for groundwater cleanup actions.  The presence of 
the building and the foundation retaining wall along the northeast building perimeter overlying 
and around the residual, unsolidified COCs and DNAPL in soil contains this residual source by 
significantly limiting water infiltration that could mobilize COCs from this soil to groundwater 
below the Upper Silt, as they do under the existing conditions at the site.  COC concentrations in 
groundwater are currently near or below the anticipated cleanup levels beneath much of the 
MFA.  This constitutes an empirical demonstration that even under current conditions little 
leaching to groundwater has occurred.  Treatment of the residual COC source in soil by 
implementation of this soil alternative is expected to prevent the future dissolution of COCs into 
groundwater. 

Alternative S5A complies with anticipated final cleanup levels by solidifying soil located in the 
Upper Sand and the top foot of the Upper Silt or containing soil under the Mechanics Shop 
building exhibiting NAPL or COC concentrations exceeding MTCA Method C cleanup levels.  
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This soil alternative complies with state and federal laws by identifying ARARs as part of the 
action and complying with those ARARs for demolition, DNAPL recovery, solidification, waste 
disposition, and site restoration.  This soil alternative provides compliance monitoring by 
including long-term monitoring of leachate and physical performance testing of solidified soil.  
This soil alternative provides a reasonable restoration timeframe by recovering DNAPL, 
solidifying soil located in the Upper Sand and the top foot of the Upper Silt, or containing soil 
under the Mechanics Shop building exhibiting NAPL or COC concentrations exceeding MTCA 
Method C cleanup levels within approximately 5 years of approval of the CAP.  This restoration 
timeframe is based on best engineering judgment by comparing the proposed action to similar 
actions and considering the likely lead times for design, permitting, coordination of revisions to 
Port of Longview operations, demolition, DNAPL recovery, solidification, and site restoration. 

8.1.7 Alternative S5B – Solidification Outside and Inside Building Footprint with 
Relocation of Soil near Railroad Tracks 

The evaluation of Alternative S5B using MTCA criteria is summarized in Table 8-1.  Alternative 
S5B for soil meets the threshold requirements of WAC 173-340-360.  This soil alternative 
protects human health and the environment by solidifying soil located in the Upper Sand and the 
top foot of the Upper Silt containing NAPL or COCs at concentrations exceeding the cleanup 
level.  This soil alternative uses the restrictive environmental covenant on the property (required 
for use of MTCA Method C cleanup levels) to protect human health and the environment from 
the solidified soil and the residual COC concentrations in soil remaining below the top foot of 
the Upper Silt for the direct contact pathway.  This soil alternative meets the requirements under 
MTCA that a reasonable effort would be made to treat or remove as sources liquid wastes or 
media with high concentrations of hazardous substances (WAC 173-340-360(2)[c][ii][A]) for 
groundwater cleanup actions.  Treatment of the residual COC source in soil by implementation 
of this soil alternative is expected to prevent the future dissolution of COCs into groundwater. 

Alternative S5B complies with anticipated final cleanup levels by solidifying soil located in the 
Upper Sand and the top foot of the Upper Silt exhibiting NAPL or COC concentrations 
exceeding MTCA Method C cleanup levels.  This soil alternative complies with state and federal 
laws by identifying ARARs as part of the action and complying with those ARARs for 
demolition, solidification, and site restoration.  This soil alternative provides compliance 
monitoring by including long-term monitoring of leachate and physical performance testing of 
solidified soil.  This soil alternative provides a reasonable restoration timeframe by solidifying 
soil located in the Upper Sand and the top foot of the Upper Silt containing NAPL or COC 
concentrations exceeding MTCA Method C cleanup levels within approximately 2 years of 
approval of the CAP.  This restoration timeframe is based on best engineering judgment by 
comparing the proposed action to similar actions and considering the likely lead times for design, 
permitting, coordination of revisions to Port of Longview operations, demolition, solidification, 
and site restoration. 

8.1.8 Alternative S5C – Solidification Outside Building Footprint, Electrical 
Resistance Heating Treatment under Mechanics Shop 

The evaluation of Alternative S5C using MTCA criteria is summarized in Table 8-1.  Alternative 
S5C for soil meets the threshold requirements of WAC 173-340-360.  This soil alternative 
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protects human health and the environment by solidifying soil located in the Upper Sand and the 
top foot of the Upper Silt containing NAPL or COCs at concentrations exceeding the cleanup 
level and which is accessible outside the building footprint.  This soil alternative uses ERH 
beneath the northeastern portion of the building and adjacent to the northeastern portion of the 
building to drive COCs from soil located in the Upper Sand and the Upper Silt and capture and 
destroy the mobilized COCs.  This soil alternative uses the restrictive environmental covenant on 
the property (required for use of MTCA Method C cleanup levels) to protect human health and 
the environment from the solidified soil and the residual COC concentrations in soil remaining 
below the top foot of the Upper Silt outside the building footprint for the direct contact pathway.  
This soil alternative meets the requirements under MTCA that a reasonable effort would be made 
to treat or remove as sources liquid wastes or media with high concentrations of hazardous 
substances (WAC 173-340-360(2)[c][ii][A]) for groundwater cleanup actions. 

Alternative S5C complies with anticipated final cleanup levels by solidifying or treating soil 
located in the Upper Sand and the Upper Silt exhibiting NAPL or COC concentrations exceeding 
MTCA Method C cleanup levels.  This soil alternative complies with state and federal laws by 
identifying ARARs as part of the action and complying with those ARARs for demolition, 
solidification, ERH, COC capture and treatment, waste disposition, and site restoration.  This soil 
alternative provides compliance monitoring by including long-term monitoring of leachate and 
physical performance testing of solidified soil and by including post-treatment verification soil 
sampling for ERH-treated soil.  This soil alternative provides a reasonable restoration timeframe 
by treating soil located in the Upper Sand and the Upper Silt containing NAPL or COC 
concentrations exceeding MTCA Method C cleanup levels within approximately 3 years of 
approval of the CAP.  This restoration timeframe is based on best engineering judgment by 
comparing the proposed action to similar actions and considering the likely lead times for design, 
permitting, coordination of revisions to Port of Longview operations, demolition, solidification, 
installation of ERH electrodes and treatment system, treatment time, and site restoration. 

8.1.9 Alternative S6 – DNAPL Treatment by Electrical Resistance Heating 
The evaluation of Alternative S6 using MTCA criteria is summarized in Table 8-1.  Alternative 
S6 for soil meets the threshold requirements of WAC 173-340-360.  This soil alternative protects 
human health and the environment by driving COCs from DNAPL-contaminated soil located in 
the Upper Sand and the Upper Silt using in situ thermal treatment, capturing and destroying the 
COCs, and preserving the existing asphalt paved area over untreated portions of the site.  This 
soil alternative uses the restrictive environmental covenant on the property (required for use of 
MTCA Method C cleanup levels) to protect human health and the environment from the residual 
COC concentrations in soil remaining beneath the existing asphalt paved area for the direct 
contact pathway.  This soil alternative meets the requirements under MTCA that a reasonable 
effort would be made to treat or remove as sources liquid wastes or media with high 
concentrations of hazardous substances (WAC 173-340-360(2)[c][ii][A]) for groundwater 
cleanup actions. 

Alternative S6 complies with the anticipated final cleanup levels by treating soil in the Upper 
Sand and the Upper Silt or containing soil under the existing asphalt paved area in the northern 
part of the maintenance yard exhibiting NAPL or COC concentrations exceeding MTCA Method 
C cleanup levels.  This soil alternative complies with state and federal laws by identifying 
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ARARs as part of the action and complying with those ARARs for demolition, ERH, COC 
capture and treatment, waste disposition, and site restoration.  This soil alternative provides 
compliance monitoring by including post-treatment verification soil sampling.  This soil 
alternative provides a reasonable restoration timeframe by treating soil located in the Upper Sand 
and the Upper Silt containing NAPL, and containing COC concentrations exceeding MTCA 
Method C cleanup levels in soil located under the existing asphalt paved area in the northern part 
of the maintenance yard within approximately 3 years of approval of the CAP.  This restoration 
timeframe is based on best engineering judgment by comparing the proposed action to similar 
actions and considering the likely lead times for design, permitting, coordination of revisions to 
Port of Longview operations, installation of ERH electrodes and treatment system, treatment 
time, and site restoration. 

8.1.10 Alternative S7 – DNAPL Excavation and Electrical Resistance Heating 
The evaluation of Alternative S7 using MTCA criteria is summarized in Table 8-1.  Alternative 
S7 for soil meets the threshold requirements of WAC 173-340-360.  This soil alternative protects 
human health and the environment by excavating and landfilling or treating off-site soil located 
above the Upper Silt containing NAPL or COCs at concentrations exceeding the cleanup level 
which is accessible outside the building footprint.  Within the building footprint, this soil 
alternative uses ERH beneath the northeastern portion of the building to drive COCs from soil 
located in the Upper Sand and the Upper Silt and capture and destroy the mobilized COCs.  This 
soil alternative uses the restrictive environmental covenant on the property (required for use of 
MTCA Method C cleanup levels) to protect human health and the environment from the residual 
COC concentrations in soil remaining in the Upper Silt and beneath the existing asphalt paved 
area for the direct contact pathway.  This soil alternative meets the requirements under MTCA 
that a reasonable effort would be made to treat or remove as sources liquid wastes or media with 
high concentrations of hazardous substances (WAC 173-340-360(2)[c][ii][A]) for groundwater 
cleanup actions. 

Alternative S7 complies with the anticipated final cleanup standards by removing NAPL and 
COCs from soil in the Upper Sand (and the Upper Silt beneath the building footprint) to MTCA 
Method C cleanup levels.  This soil alternative complies with state and federal laws by 
identifying ARARs as part of the action and complying with those ARARs for demolition, 
excavation, ERH, COC capture and treatment, waste disposition, and site restoration.  This soil 
alternative provides compliance monitoring by including post-excavation sampling and post-
treatment verification soil sampling in the area where ERH is used.  This soil alternative provides 
a reasonable restoration timeframe by removing soil sources located above the Upper Silt 
(outside of the building footprint), treating soil located in the Upper Sand and the Upper Silt 
(beneath the building footprint), and containing soil located under the existing asphalt paved area 
in the northern part of the maintenance yard exhibiting NAPL or COC concentrations exceeding 
MTCA Method C cleanup levels within approximately 3 years of approval of the CAP.  This 
restoration timeframe is based on best engineering judgment by comparing the proposed action 
to similar actions and considering the likely lead times for design, permitting, coordination of 
revisions to Port of Longview operations, excavation, installation of ERH electrodes and 
treatment system, treatment time, and site restoration. 
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 EVALUATION OF GROUNDWATER ALTERNATIVES 8.2
This evaluation of groundwater alternatives assumes that the selected groundwater alternative 
will be implemented along with one of the soil alternatives evaluated in Section 8.1.  This 
analysis assumes that the companion soil alternative selected meets the requirements under 
MTCA that treatment or removal of the source of the release will be conducted for liquid wastes 
and areas contaminated with high concentrations of hazardous substances (WAC 173-340-
360(2)[c][ii][A]).  All evaluated groundwater alternatives are considered protective because the 
residual source in soil would be treated, removed, or contained.  However, the groundwater 
alternatives vary substantially in their estimated restoration timeframes. 

None of the groundwater alternatives evaluated under this section include active hydraulic 
control of groundwater containing COCs (WAC 173-340-360(2)[c][ii][B]).  Treatment or 
removal of the residual COC source in soil by implementation of the selected soil alternative is 
expected to prevent the future dissolution of COCs into groundwater.  As discussed in 
Section 3.2.6, the extent and concentrations of COCs in groundwater decreased during operation 
of the biosparging system, and since shutdown of the system, no significant rebound in COC 
concentrations has been evident.  The empirical evidence from the site, including low residual 
COC concentrations currently present in groundwater and the absence of a residual source in 
soil, indicates that COC migration at unacceptable concentrations is very unlikely.  Buildings, 
pavement, and treatment of soil located above groundwater are all expected to act as a barrier to 
infiltration to prevent vertical and lateral expansion of the groundwater plume.  Monitoring of 
sentinel wells is included in all groundwater alternatives to verify this conclusion (WAC 173-
340-740(6)(f) – point of compliance). 

8.2.1 Alternative GW1 – Electrical Resistance Heating and Enhanced 
Biodegradation (Baseline Alternative) 

The evaluation of Alternative GW1 using MTCA criteria is summarized in Table 8-1.  The 
baseline alternative for groundwater (Alternative GW1) meets the threshold requirements of 
WAC 173-340-360.  This groundwater alternative protects human health and the environment 
through in situ treatment of groundwater beneath the MFA containing COCs at concentrations 
exceeding the cleanup level.  This groundwater alternative uses ERH as the primary groundwater 
treatment to drive COCs from groundwater and capture and destroy the COCs.  Enhanced 
biodegradation would be used as a follow-up to ERH to treat residual COCs in groundwater.  
The baseline alternative for groundwater complies with the anticipated final cleanup standards by 
treating or removing COCs from groundwater within the conditional POC boundary to MTCA 
Method C cleanup levels.  Treatment within this boundary would reduce the residual source 
concentration and thereby greatly reduce the potential for migration of COCs beyond the 
conditional POC at concentrations exceeding MTCA Method B cleanup levels.  This 
groundwater alternative complies with state and federal laws by identifying ARARs as part of 
the action and complying with those ARARs for demolition, ERH, COC capture and treatment, 
waste disposition, underground injection, and site restoration.  This groundwater alternative 
provides compliance monitoring by including post-treatment groundwater monitoring. 

This groundwater alternative provides a reasonable restoration timeframe by treating 
groundwater containing COC concentrations exceeding MTCA Method C cleanup levels within 
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approximately 6 years of approval of the CAP.  This restoration timeframe is based on best 
engineering judgment by comparing the proposed action to similar actions and considering the 
likely lead times for design, permitting, coordination of revisions to Port of Longview 
operations, installation of the ERH system, expected ERH treatment time, expected 
biodegradation treatment time, and site restoration.  COC concentrations in groundwater are 
currently near or below the anticipated cleanup levels.  Treatment or removal of the residual 
COC source in soil by implementation of the selected soil alternative is expected to prevent the 
future dissolution of COCs into groundwater.  The baseline alternative for groundwater would 
rapidly treat the higher COC concentrations in the vicinity of AV-10 and eliminate the currently 
observed fluctuations above and below the cleanup levels for some COCs at some monitoring 
wells.  Enhanced biodegradation is included as a polishing step if residual COC concentrations 
remain at some locations.  Because COC concentrations in groundwater are expected to be low 
following ERH treatment, any enhanced biodegradation polishing treatment is expected to be 
minimal and of short duration under this groundwater alternative (approximately 1 year). 

8.2.2 Alternative GW2 – Chemical Oxidation and Monitored Natural Attenuation 
The evaluation of Alternative GW2 using MTCA criteria is summarized in Table 8-1.  
Alternative GW2 for groundwater meets the threshold requirements of WAC 173-340-360.  This 
groundwater alternative protects human health and the environment through in situ treatment of 
groundwater beneath the MFA containing COCs at concentrations exceeding the cleanup level.  
This groundwater alternative involves chemical oxidation using persulfate or Fenton’s reagent as 
the primary groundwater treatment, with MNA to reduce any residual COCs in groundwater.  
Alternative GW2 for groundwater complies with the anticipated final cleanup standards by 
removing COCs from groundwater within the conditional POC boundary to MTCA Method C 
cleanup levels.  Treatment within this boundary would reduce the residual source concentration 
and thereby reduce the potential for migration of COCs beyond the conditional POC at 
concentrations exceeding MTCA Method B cleanup levels.  This groundwater alternative 
complies with state and federal laws by identifying ARARs as part of the action and complying 
with those ARARs for underground injection and associated activities.  This groundwater 
alternative provides compliance monitoring by including groundwater monitoring during and 
after treatment. 

Alternative GW2 provides a reasonable restoration timeframe by treating groundwater 
containing COC concentrations exceeding MTCA Method C cleanup levels within 
approximately 7 years of approval of the CAP.  This estimate of restoration timeframe is based 
on best engineering judgment by comparing the proposed action to similar actions and 
considering the likely lead times for design, permitting, coordination of revisions to Port of 
Longview operations, expected biodegradation treatment time, and expected MNA time.  COC 
concentrations in groundwater are currently near or below the anticipated cleanup levels beneath 
much of the MFA.  Treatment or removal of the residual COC source in soil by implementation 
of the selected soil alternative is expected to prevent the future dissolution of COCs into 
groundwater.  Chemical oxidation under this groundwater alternative would treat the residual 
COCs in groundwater, reducing the higher concentrations of COCs in the vicinity of AV-10 and 
eliminating the minor fluctuations in COCs above cleanup levels noted in the vicinity of other 
monitoring wells within the MFA.  MNA would be used as a polishing step to achieve MTCA 
Method C cleanup levels in groundwater. 
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Estimation of expected restoration timeframe using MNA is complicated by the effects the 
biosparging system has had on geochemical parameters  Aquifer conditions in the absence of 
biosparging system operation cannot be reasonably modeled based on available data because the 
majority of the site groundwater monitoring has been conducted during active biosparging 
system operation.  The addition of oxygen to the subsurface via the biosparging system has 
demonstrated that biodegradation occurs at the site, but that more than 6 years is required to 
achieve cleanup levels.  The restoration timeframe under this groundwater alternative would 
likely be longer than the restoration timeframe under the baseline alternative, but is very likely to 
be shorter than the restoration timeframe using active biosparging (Alternative GW3) or MNA 
alone (Alternative GW4).  Therefore, the restoration timeframe for Alternative GW2 has been 
estimated at 7 years. 

8.2.3 Alternative GW3 – Active Biosparging 
The evaluation of Alternative GW3 using MTCA criteria is summarized in Table 8-1.  
Alternative GW3 for groundwater meets the threshold requirements of WAC 173-340-360.  This 
groundwater alternative protects human health and the environment through in situ treatment of 
groundwater beneath the MFA containing COCs at concentrations exceeding the cleanup level.  
This groundwater alternative uses active biosparging to enhance biodegradation of COCs in 
groundwater.  Alternative GW3 for groundwater complies with the anticipated final cleanup 
standards by treating or removing COCs from groundwater within the conditional POC boundary 
to MTCA Method C cleanup levels.  Treatment within this boundary would reduce the residual 
source concentration and thereby reduce the potential for migration of COCs beyond the 
conditional POC at concentrations exceeding MTCA Method B cleanup levels.  This 
groundwater alternative complies with state and federal laws by identifying ARARs as part of 
the action and complying with those ARARs for underground air injection.  This groundwater 
alternative provides compliance monitoring by including groundwater monitoring during and 
after treatment. 

Alternative GW3 provides a reasonable restoration timeframe by treating groundwater 
containing COC concentrations exceeding MTCA Method C cleanup levels within 
approximately 20 years of approval of the CAP.  This restoration timeframe is based on best 
engineering judgment by comparing the proposed action to similar actions and considering the 
likely lead times for design, permitting, coordination of revisions to Port of Longview 
operations, and expected biodegradation treatment time.  COC concentrations in groundwater are 
currently near or below the anticipated cleanup levels beneath much of the MFA.  Treatment or 
removal of the residual COC source in soil by implementation of the selected soil alternative is 
expected to prevent the future dissolution of COCs into groundwater.  Continued biosparging 
under this groundwater alternative would treat the residual COCs in groundwater by reducing the 
higher COC concentrations in the vicinity of AV-10 and eliminating the minor fluctuations in 
COCs above cleanup levels noted in the vicinity of other monitoring wells within the MFA. 

Previous operation of the biosparging system has demonstrated that this technology is an 
effective means of stimulating hydrocarbon-degrading bacteria and thus enhancing 
biodegradation.  However, the low residual COC concentrations remaining in groundwater are 
typically the most difficult to treat using any remediation technology, and biosparging appears to 
have reached its practical endpoint.  Significant COC concentrations in groundwater have not 



SECTIONEIGHT Analysis of Cleanup Action Alternatives 

 8-13 
PUBLIC_REVIEW_DRAFT_MFA_RIFS_REPORT-121815.DOCX 

been detected over the last 4 years of biosparging operation, implying that achieving COC 
concentrations consistently below the anticipated cleanup levels would take longer than an 
additional 4 years.  COC concentration trends in monitoring wells located near the biosparging 
wells cannot meaningfully be extrapolated into the future to provide a reliable restoration 
timeframe under conditions of continued operation.  The restoration timeframe under this 
groundwater alternative would likely be longer than the restoration timeframe under the baseline 
alternative or Alternative GW2, but shorter than the restoration timeframe using MNA 
(Alternative GW4).  Therefore, the restoration timeframe for Alternative GW3 has been 
estimated as 20 years. 

8.2.4 Alternative GW4 – Monitored Natural Attenuation 
The evaluation of Alternative GW4 using MTCA criteria is summarized in Table 8-1.  
Alternative GW4 for groundwater meets the threshold requirements of WAC 173-340-360.  This 
groundwater alternative protects human health and the environment through in situ treatment of 
groundwater beneath the MFA containing COCs at concentrations exceeding the cleanup level.  
This groundwater alternative uses MNA to demonstrate biodegradation of COCs in groundwater.  
If progress towards the remediation goals cannot be demonstrated during the 5-year reviews, 
then the need for implementation of the contingent cleanup action (i.e., chemical oxidation) 
would be assessed.  Alternative GW4 for groundwater complies with the anticipated final 
cleanup standards by treating or removing COCs from groundwater within the conditional POC 
boundary to MTCA Method C cleanup levels.  This groundwater alternative complies with state 
and federal laws by identifying ARARs as part of the action and complying with those ARARs.  
This groundwater alternative provides compliance monitoring by including groundwater 
monitoring during the course of MNA and after cleanup levels have been achieved to 
demonstrate that rebound does not occur.  This groundwater alternative provides a reasonable 
restoration timeframe by reducing COC concentrations to MTCA Method C cleanup levels 
within approximately 30 years of approval of the CAP.  This restoration timeframe is based on 
best engineering judgment by comparing the proposed action to similar actions and considering 
the likely lead times for design, permitting, coordination of revisions to Port of Longview 
operations, and expected MNA time frame. 

As discussed in Section 8.2.2 for Alternative GW2, estimation of expected restoration timeframe 
using MNA is complicated by the effects the existing biosparging system operation has had on 
the monitoring data.  However, assuming that upgradient monitoring well, LL-01.15, is 
representative of background conditions, it appears that the aquifer conditions in the absence of 
contamination are favorable for biodegradation.  Monitoring data from this upgradient 
monitoring well has shown DO concentrations at 8 mg/L, well above the DO concentration 
considered favorable for biodegradation (e.g., 1 to 2 mg/L).  Under these aquifer conditions, 
natural biodegradation is expected to be a substantial mechanism of natural attenuation at the 
site, especially on the plume boundary, with overall reduction of the plume expected over time.  
The restoration timeframe under this groundwater alternative would be longer than the 
restoration timeframe under any of the other groundwater alternatives; however, the native 
aquifer conditions show that the restoration timeframe is reasonable.  The restoration timeframe 
for Alternative GW4 has been estimated at 30 years. 
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8.2.5 Additional MTCA Requirements For Natural Attenuation 
Under WAC 173-340-370(7), natural attenuation of hazardous substances may be appropriate 
where: 

a.  Source control (including removal and/or treatment of hazardous substances) 
has been conducted to the maximum extent practicable; 

b.  Leaving contaminants on site during the restoration timeframe does not pose 
an unacceptable threat to human health or the environment; 

c.  There is evidence that natural biodegradation or chemical degradation is 
occurring and will continue to occur at a reasonable rate at the site; and 

d.  Appropriate monitoring requirements are conducted to ensure that the natural 
attenuation process is taking place and that human health and the environment 
are protected” 

Alternative GW4 would only be implemented along with one of the soil alternatives assessed in 
this FS and which has been found to meet the requirement of source control to the maximum 
extent practicable. 

Under Alternative GW4, groundwater containing COCs at concentrations exceeding MTCA 
Method C cleanup levels during the restoration timeframe would remain beneath property 
controlled by the Port of Longview.  The MFA property would be subject to a restrictive 
environmental covenant limiting the land use to industrial and prohibiting the use of 
groundwater.  This prohibition, maintained by a legal restriction on property owned by a 
government entity, would effectively prevent exposure to COCs in groundwater.  Groundwater is 
not needed on site a as a drinking water source because municipal water is available.  Monitoring 
of sentinel wells would ensure that COCs in groundwater do not migrate beyond the on-property, 
conditional POC at concentrations above MTCA Method B cleanup levels, which are protective 
of human health and the environment. 

The presence of hydrocarbon-degrading bacteria in the aquifer at the site has been demonstrated 
through laboratory testing, and field measurements of geochemical parameters indicate that 
native aquifer conditions are favorable for on-going biodegradation. 

Alternative GW4 includes monitoring to document on-going biodegradation and continued 
protection of human health and the environment. 
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 Selection of Preferred Cleanup Action Alternatives Section 9

This section selects preferred cleanup action alternatives by comparing the relative degree of 
permanence of the cleanup action alternatives.  MTCA requires that the cleanup action 
alternative for a site use permanent solutions to the maximum extent practicable, as evaluated by 
performing a disproportionate cost analysis (WAC 173-340-360[3][e][ii][A]).  In this analysis, 
the cleanup action alternatives are  ranked from most to least permanent, based on the evaluation 
of the alternatives using the following specific criteria (WAC 173-340-360[3][f]): 

1. Protectiveness (WAC 173-340-360[3][f][i]) – Overall protectiveness of human health 
and the environment, including the degree to which existing risks are reduced, time 
required to reduce risk at the facility and attain cleanup standards, on-site and off-site 
risks resulting from implementing the alternative, and improvement of the overall 
environmental quality. 

2. Permanence (WAC 173-340-360[3][f][ii]) – The degree to which the alternative 
permanently reduces the toxicity, mobility or volume of hazardous substances, 
including the adequacy of the alternative in destroying the hazardous substances, the 
reduction or elimination of hazardous substance releases and sources of releases, the 
degree of irreversibility of waste treatment process, and the characteristics and 
quantity of treatment residuals generated. 

3. Cost (WAC 173-340-360[3][f][iii]) – The cost to implement the alternative, including 
the cost of construction, the net present value of any long-term costs, and agency 
oversight costs that are cost recoverable.  Long-term costs include O&M costs, 
monitoring costs, equipment replacement costs, and the cost of maintaining 
institutional controls.  Cost estimates for treatment technologies shall describe 
pretreatment, analytical, labor, and waste management costs.  The design life of the 
cleanup action shall be estimated and the cost of replacement or repair of major 
elements shall be included in the cost estimate. 

4. Effectiveness over the long term (WAC 173-340-360[3][f][iv]) – Long-term 
effectiveness includes the degree of certainty that the alternative will be successful, 
the reliability of the alternative during the period of time hazardous substances are 
expected to remain on site at concentrations that exceed cleanup levels, the magnitude 
of residual risk with the alternative in place, and the effectiveness of controls required 
to manage treatment residues or remaining wastes.  The following types of cleanup 
action components may be used as a guide, in descending order, when assessing the 
relative degree of long-term effectiveness:  reuse or recycling; destruction or 
detoxification; immobilization or solidification; on-site or off-site disposal in an 
engineered, lined and monitored facility; on-site isolation or containment with 
attendant engineering controls; and institutional controls and monitoring. 

5. Management of short-term risks (WAC 173-340-360[3][f][v]) – The risk to human 
health and the environment associated with the alternative during construction and 
implementation, and the effectiveness of measures that will be taken to manage such 
risks. 

6. Technical and administrative implementability (WAC 173-340-360[3][f][vi]) – 
Ability to be implemented including consideration of whether the alternative is 
technically possible, availability of necessary off-site facilities, services and 
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materials, administrative and regulatory requirements, scheduling, size, complexity, 
monitoring requirements, access for construction operations and monitoring, and 
integration with existing facility operations and other current or potential cleanup 
actions. 

7. Consideration of public concerns (WAC 173-340-360[3][f][vii]) – Whether the 
community has concerns regarding the alternative and, if so, the extent to which the 
alternative addresses those concerns.  This process includes concerns from 
individuals, community groups, local governments, tribes, federal and state agencies, 
or any other organization that may have an interest in or knowledge of the site.  This 
final requirement is evaluated based on comments received from the Port of 
Longview on submitted documents.  Further analysis of this criterion will be 
performed in the future CAP after public comment on this FS has been received. 

The relevance of each of these criteria varies on a site-by-site basis.  The ranked alternatives are 
compared against the baseline alternative, which is the most permanent alternative being 
considered.  The test used to evaluate the ranked alternatives is given in MTCA as: 

Test.  Costs are disproportionate to benefits if the incremental costs of the 
alternative over that of a lower cost alternative exceed the incremental degree of 
benefits achieved by alternative over that of the lower cost alternative (WAC 173-
340-360[3][e][i]). 

The term “disproportionate” implies that the degree of exceedance of incremental costs to 
incremental benefits must be substantial.  MTCA further clarifies the disproportionate cost 
analysis as follows: 

The comparison of benefits and costs may be quantitative, but will often be 
qualitative and require the use of best professional judgment.  In particular, the 
department has the discretion to favor or disfavor qualitative benefits and use that 
information in selecting a cleanup action.  Where two or more alternatives are 
equal in benefits, the department shall select the less costly alternative provided 
the requirements of subsection (2) of this section are met (WAC 173-340-
360[3][e][ii][C]). 

At environmental sites, quantitative comparisons of cost versus benefit typically must compare 
cost in dollars against non-monetary measures of benefits (such as mass or volume of 
contaminant removed).  One approach to measuring benefit, used in this FS, is to estimate the 
amount and rate of contaminant reduction using each cleanup action alternative.  These 
quantitative estimates of benefit are used in Sections 9.1.1, 9.1.2, 9.1.3, 9.2.1, 9.2.2, and 9.2.3, 
along with quantitative estimates of the cost of each cleanup action alternative, to assess 
protectiveness, permanence, and cost (criteria 1, 2 and 3 above).  The remaining criteria were 
assessed in a qualitative manner, as allowed under MTCA (WAC 173-340-360[3][e][ii][C]), 
using best professional judgment. 

This evaluation is organized by medium and criterion.  Under the subheading for each criterion, 
all cleanup action alternatives are compared based on that criterion.  The alternatives are listed in 
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Table 7-1, and the elements of the soil and groundwater alternatives are summarized in 
Tables 7-2 and 7-3, respectively, to facilitate comparison. 

 COMPARISON OF SOIL ALTERNATIVES 9.1
This section compares soil alternatives for selection under MTCA requirements to use permanent 
solutions to the maximum extent practicable.  The procedure for determining whether a cleanup 
action uses permanent solutions to the maximum extent practicable is provided in detail in this 
section.  It includes a “disproportionate cost analysis” (DCA) and a comparative evaluation of 
the following seven criteria in WAC 173-340-360(f):  

• Protectiveness  
• Permanence  
• Cost 
• Effectiveness over the long term 
• Management of short-term risks 
• Technical and administrative implementability 
• Consideration of public concerns 

The DCA compares the relative costs and benefits of all the soil alternatives which are listed 
below: 

Alternative S1 – Comprehensive Excavation (Baseline Alternative) 

Alternative S2 – Comprehensive Excavation Outside Building Footprint 

Alternative S3 – DNAPL Excavation Outside Building Footprint 

Alternative S4 – DNAPL Excavation Outside Building Footprint, Limited Excavation 
Inside 

Alternative S5 – Solidification Outside Building Footprint 

Alternative S5A – Solidification Outside Building Footprint, DNAPL Recovery under 
Mechanics Shop 

Alternative S5B – Solidification Outside and Inside Building Footprint with Relocation 
of Soil near Railroad Tracks 

Alternative S5C – Solidification Outside Building Footprint, ERH Treatment under 
Mechanics Shop 

Alternative S6 – DNAPL Treatment by Electrical Resistance Heating 

Alternative S7 – DNAPL Excavation and Electrical Resistance Heating 
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9.1.1 Protectiveness 
The comparative protectiveness of the 10 soil alternatives is evaluated in this section by 
comparing the overall protectiveness of human health and the environment, including the degree 
to which existing risks are reduced, the time required to reduce risk at the facility and attain 
cleanup standards, the on-site and off-site risks resulting from implementing the soil alternative, 
and the improvement of the overall environmental quality. 

 Quantitative Protectiveness Evaluation Component 9.1.1.1

A key element of the comparative protectiveness evaluation is captured by a quantitative 
comparison of the relative protectiveness and permanence (see Section 9.1.2) of each soil 
alternative against the relative cost of each soil alternative.  In this analysis, the degree of risk 
reduction achieved by each soil alternative is evaluated by considering an estimate of 
contaminant removed or stabilized in soil by each alternative as a surrogate measure of risk 
reduction, and therefore the “benefit” of each soil alternative.  Two separate measures of benefit 
were used to evaluate the ten soil alternatives; they are as follows: 

• DNAPL volume in gallons 
• Mass of COCs in pounds 

The volume of DNAPL removed or stabilized by each soil alternative, which is one measure of 
evaluating the benefit, was estimated and compared to the total soil alternative cost.  A graph 
showing cost versus DNAPL volume for each soil alternative is provided in Appendix J.  The 
second measure used to determine benefit was the mass of COCs removed or stabilized by each 
soil alternative.  The mass was estimated in pounds for each soil alternative and also compared to 
the total soil alternative cost as shown in a graph provided in Appendix J.  Calculations of the 
estimated DNAPL volume and total COC mass (other than DNAPL) removal or solidification 
above the Upper Silt by each soil alternative are provided in Appendix I.  Solidification and ERH 
treatment would address additional contaminated soil located in the Upper Silt.  Therefore, 
additional benefits would be obtained by solidification or ERH treatment compared to the 
excavation alternatives.  The estimated cost to implement each soil alternative is shown in 
Table 9-1, with backup materials in Appendix J. 

To effectively compare the benefit of each soil alternative against the cost of each soil 
alternative, the calculated numerical values of the benefit (DNAPL and COC mass) and cost data 
(e.g., the estimated cost of each soil alternative in dollars), were mathematically converted to 
unitless relative benefits and costs using a calculation method described as follows.  This 
conversion calculates the estimated incremental change in benefit and cost of each soil 
alternative relative to the lowest and highest benefit/cost alternatives (WDOE 2007).  The 
resulting unitless relative benefit (DNAPL and COC mass) and cost values range between zero 
and one for each soil alternative, as shown on Table 9-2.  The unitless values of benefit for 
DNAPL and COC mass are plotted relative to total soil alternative cost to directly compare each 
alternative (see Figure 9-1).  In general, the alternative that plots the furthest below (bottom right 
corner of the graph) the reference line is considered to have the greatest benefit for the cost.  Any 
two alternatives plotted on the graph can be directly compared by evaluating the slope of a line 
connecting the two data points to determine whether the incremental change in cost as a fraction 
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of the total cost range is greater to or less than the incremental change in benefit.  The equations 
for calculating the relative cost and benefit values are shown in the graphic below. 

 
The graphical presentation of the results of this relative cost versus benefit analysis (Figure 9-1) 
shows that Alternative S5B – is the most favorable soil alternative considering either the benefit 
of removed/stabilized DNAPL or COC mass.  Alternative S5B achieves 100 percent of the 
benefit achieved by the baseline soil alternative (both when benefit is measured as DNAPL 
removal and COC mass removal in the Upper Sand) but at a lower cost.  Figure 9-1 also 
illustrates that the costs of implementing any soil alternative other than Alternative S5B are 
disproportionate compared to Alternative S5B.  The data point for Alternative S5B is below any 
1:1 reference lines from the other alternatives.  If a line were drawn between the data point for 
Alternative S5B to the data points for all other soil alternatives all have slopes much steeper than 
1.0, indicating substantially greater costs for relatively little additional benefit under each of the 
other soil alternatives. 

Figure 9-1 can also be used to compare the relative costs and benefits between other soil 
alternatives.  For example, Alternative S1 is more favorable than Alternative S2 because the data 
points for these two soil alternatives fall on a line with a slope of approximately 1.0 when 
comparing the relative mass benefit and on a line with a slope less than 1.0 when comparing 
relative DNAPL benefit.  This indicates that the additional cost of Alternative S1 results in a 
comparable increase in incremental benefit – the additional cost to implement Alternative S1 
over Alternative S2 is not disproportionate.  In contrast, the costs to implement Alternatives S1, 
S2, or S7 are considerably disproportionate to the costs to implement either Alternative S5A or 
S5C.  Relative to the benefit of COC mass Alternative S5 and S5A are the next two most 
favorable soil alternatives based on the relative position of the data points for these alternatives 
on Figure 9-1. 

Unitless Cost Versus Benefit Calculation 

Terms: 

CS1…CS7 – Total estimated cost of each alternative, S1 through S7 
MinCOST – The cost of the lowest cost alternative 
MaxCOST – The cost of the highest cost alternative 
RelCS1…RelCS7 – The calculated relative cost of each alternative, S1 through S7 
 
BS1...BS7 – Total estimated benefit (as defined in the text) of each alternative, S1 through S7 
MinBEN – The benefit of the lowest benefit alternative 
MaxBEN – The benefit of the highest benefit alternative 
RelBS1…RelBS7 – The calculated relative benefit of each alternative, S1 through S7 
 
Equations for Relative Cost and Benefit of Each Alternative (Alternative S1 used as an example): 
 

     [CS1 – MinCOST]        [BS1 – MinBEN] 
RelCS1 = ––––––––––––––––––––  RelBS1 = –––––––––––––––––– 

   [MaxCOST – MinCOST]     [MaxBEN – MinBEN] 
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 Qualitative Protectiveness Evaluation Component 9.1.1.2

The degree to which existing risks are reduced by each soil alternative, the on-site risks resulting 
from implementing each soil alternative, and improvement of the overall environmental quality 
under each soil alternative, are evaluated quantitatively in Section 9.1.1.1 as relative “benefit.”  
Other components of the comparative protectiveness evaluation are largely qualitative and are 
discussed below. 

The estimated time required for each soil alternative to reduce risk at the facility and attain 
cleanup standards does not vary greatly between soil alternatives, because most soil alternatives 
rely on construction techniques that can be implemented in similar timeframes (e.g., soil 
excavation over various footprints and in situ solidification.  Alternatives S2 through S5, S5B, 
and S5C are all estimated to be implementable within 2 years of CAP approval.  Alternatives 
S5C, S6, and S7 are estimated to require an additional year because they rely on an in situ 
technology (ERH) that requires additional time for installation, operation, and decommissioning. 

The off-site risks resulting from implementing each soil alternative can be evaluated by 
considering the risks associated with transport and disposition of soil containing COCs under 
each soil alternative.  For this criterion, Alternatives S5, S5A, S5B, S5C, and S6 have the lowest 
off-site risk because only very small quantities of soil containing COCs would be transported off 
site (e.g., primarily drill cuttings and miscellaneous investigation-derived waste).  The remaining 
soil alternatives have similar off-site risks to one another, because all of these soil alternatives 
transport similar quantities of soil to similar destinations for similar treatment.  Soil alternatives 
that transport smaller volumes of soil (such as Alternatives S3, S4, and S7) could be considered 
to have slightly lower off-site risks than those that transport larger volumes (Alternatives S1 
and S2). 

9.1.2 Permanence 
The comparative permanence of the 10 soil alternatives is evaluated in this subsection by 
evaluating the degree to which each soil alternative permanently reduces the toxicity, mobility or 
volume of hazardous substances, including the adequacy of the soil alternative in destroying the 
hazardous substances, the reduction or elimination of hazardous substance releases and sources 
of releases, the degree of irreversibility of waste treatment process, and the characteristics and 
quantity of treatment residuals generated. 

The quantitative estimation and comparison of “benefit” for each soil alternative under Section 
9.1.1.1 captures many of the elements of the comparative permanence evaluation.  In general, 
soil alternatives that remove or treat a larger fraction of the DNAPL and COCs in soil can be 
considered more permanent because less contaminant would remain with the potential to act as a 
residual source and the potential to result in future exposures.  Because varying amounts of soil 
containing DNAPL and/or COCs at concentrations exceeding the cleanup levels will remain on 
site following implementation of the soil alternatives, all soil alternatives rely on asphalt 
pavement and long-term maintenance of the asphalt pavement to prevent direct contact with 
these materials. 
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The treatment technologies considered by the soil alternatives include, in generally decreasing 
order of relative irreversibility: 

1. Incineration destroys contaminants thereby reducing toxicity, mobility, and volume.  
Incineration would only be used for DNAPL, not DNAPL-contaminated soil. 

2. ERH and DNAPL recovery remove contaminants/DNAPL and allow them to be 
destroyed, thereby reducing toxicity, mobility, and volume. 

3. Solidification immobilizes contaminants and eliminates them as sources, thereby 
reducing mobility of contaminants.  As discussed in Section 7.3.1, the hydraulic 
conductivity of the preferred solidification mix, Mix 28 (8 percent NewCem slag 
cement, 2 percent bentonite, and 0.5 percent caustic soda), was tested at 1.9 x 10-7 
cm/sec, which met the hydraulic conductivity goal of 1 x 10-6 cm/sec.  The volume of 
contaminants is unchanged by the solidification process.  However, the volume of the 
treated soil will increase, because of the addition of the solidifying agents (cement, 
bentonite grout, and caustic soda). The solidification process is estimated to create 
volumetric expansion of the treated soil of approximately 35 percent, which is 
conservative based upon the 26 to 36 percent range identified during the bench-scale 
treatability test of preferred Mix 28. 

4. Off-site stabilization/treatment of soil with landfill disposal treats the contaminants 
off-site, thereby reducing mobility of the contaminants, prior to placement in an 
engineered, lined and monitored facility.  As with solidification, the volume of 
contaminants is unchanged by the stabilization/treatment process.  However, the 
volume of the treated soil will increase, because of the additives used for 
stabilization/treatment. 

5. Landfill disposal contains contaminants off-site in an engineered, lined, and 
monitored facility, thereby reducing the mobility of contaminants.  There is no 
change to the volume of contaminants and impacted soil with this technology. 

6. On-site containment using asphalt pavement contains contaminants thereby reducing 
the mobility of the contaminants as a result of reducing infiltration.   

However, evaluation of the relative irreversibility of the soil alternatives needs to take into 
consideration that most soil alternatives rely on more than one technology and apply each to 
differing volumes of soil with differing levels of contamination.  For each soil alternative, the 
percentages of soil addressed by each of the treatment technologies listed above are presented in 
Table 9-3.  The soil alternatives are discussed below in decreasing order of relative irreversibility 
(i.e., from greatest degree of irreversibility to least). 

Alternative S5C is considered the least reversible soil alternative because it does not rely on 
containment on site for any soil with DNAPL or COCs exceeding the cleanup levels (the “target” 
soil volume).  It relies on ERH, which removes and destroys contaminants, for approximately 
21 percent of the target volume (soil in the Upper Sand layer) with DNAPL or COCs exceeding 
the cleanup levels.  It also relies on solidification, which immobilizes contaminants thus 
eliminating them as sources, for the remaining 79 percent of the target volume with DNAPL or 
COCs exceeding the cleanup levels.  However, ERH technology is not ideal for the heavy-end 
hydrocarbons that are the focus of the cleanup action. 
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Alternative S5B is considered the next least reversible soil alternative because it also does not 
rely on containment on site for any soil with DNAPL or COCs exceeding the cleanup levels and 
it relies on solidification for 100 percent of the target volume with DNAPL or COCs exceeding 
the cleanup levels. 

Alternative S5A is considered the next least reversible soil alternative because it relies on 
containment on site for approximately 6 percent of the target volume with DNAPL or COCs 
exceeding the cleanup levels (beneath the building).  It relies on solidification for the remaining 
94 percent of the target volume with DNAPL or COCs exceeding the cleanup levels.  Although 
DNAPL recovery is planned which would reduce the volume of DNAPL beneath the building, 
DNAPL recovery is not very efficient.  Furthermore, COCs adsorbed to soil beneath the building 
would not be removed by DNAPL recovery.  Therefore, this soil alternative is not as irreversible 
as Alternative S5C and S5B. 

Alternative S5 is considered the next least reversible soil alternative because it relies on 
containment on site for approximately 6 percent of the target volume with DNAPL or COCs 
exceeding the cleanup levels.  It relies on solidification for the remaining 94 percent of the target 
volume with DNAPL or COCs exceeding the cleanup levels. 

Alternative S6 relies on ERH to remove and destroy contaminants from approximately 
78 percent of the target soil volume, while relying on containment for the remaining 22 percent 
of the target volume.  However, ERH technology is not ideal for the heavy-end hydrocarbons 
that are the focus of the cleanup action. 

Alternative S1 is the next most irreversible soil alternative, which relies on off-site treatment and 
landfill disposal for approximately 8 percent of the target volume, but relies on direct off-site 
landfill disposal for approximately 92 percent of the target volume. 

Alternative S2 relies on containment on site for about 6 percent of the target volume, relies on 
off-site treatment and landfill disposal for approximately 7 percent of the target volume, and 
relies on direct landfill disposal for approximately 87 percent of the target volume. 

Alternative S7 uses ERH to remove and destroy contaminants for approximately 6 percent of the 
target volume, off-site treatment and landfill disposal of approximately 7 percent of the target 
volume, on-site containment for approximately 23 percent of the target volume, and direct 
landfill disposal of the remaining 64 percent of the target volume.  However, ERH technology is 
not ideal for the heavy-end hydrocarbons that are the focus of the cleanup action. 

Alternative S4 relies on off-site treatment and landfill disposal of approximately 8 percent of the 
excavated soil, on-site containment for approximately 25 percent, and landfill disposal of the 
remaining 67 percent of the target volume. 

Alternative S3 relies on off-site treatment and landfill disposal of approximately 7 percent of the 
target volume, on-site containment for approximately 28 percent of the target volume, and direct 
landfill disposal of the remaining 65 percent of the target volume. 
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The treatment technologies relied upon by each soil alternative vary with regard to the probable 
completeness of treatment, and therefore each technology results in treatment residuals of 
varying characteristics and quantity remaining following treatment. 

Treatment residuals from Alternative S5 consist of a solidified soil mass containing chemically 
and physically bonded COCs with a much reduced probability of leaching, migration, and 
exposure.  To the extent that the lateral and vertical extent of solidification covered the entire soil 
volume outside the building with COCs exceeding the cleanup level, and to the extent that soil 
mixing was uniform and complete, unsolidified soil outside the building footprint containing 
COCs would be minimal.  Achieving good mixing and sufficient lateral and vertical coverage 
should be straightforward at this site because of the relatively open work area and the shallow 
depth of the contamination. Bench testing has been performed (see Section 7.3.1) and was used 
to optimize the mixture to be used for solidification. 

Treatment residuals from Alternative S5A consist of a solidified soil mass containing chemically 
and physically bonded COCs with a much reduced probability of leaching, migration, and 
exposure and recovered DNAPL.  The solidified mass would be identical for this soil alternative 
as Alternative S5.  Therefore, the discussion in the paragraph above for Alternative S5 is 
applicable to Alternative S5A.  The volume of recovered DNAPL from beneath the building 
would depend on the efficiency of DNAPL recovery, which typically is not very high.  
Furthermore, contaminants adsorbed to soil beneath the building would not be removed or 
treated.  The recovered DNAPL would be recycled or destroyed through incineration. 

Treatment residuals from Alternative S5B consist of a solidified soil mass containing chemically 
and physically bonded COCs with a much reduced probability of leaching, migration, and 
exposure.  To the extent that the lateral and vertical extent of solidification covered the entire soil 
volume outside and beneath the building with COCs exceeding the cleanup level and to the 
extent that soil mixing was uniform and complete, unsolidified soil outside and beneath the 
building containing COCs would be minimal.  Achieving good mixing and sufficient lateral and 
vertical coverage should be straightforward at most of this site because of the relatively open 
work area and the shallow depth of the contamination.  Achieving good mixing within the 
building would also be straightforward, because the portion of the building where solidification 
would be performed would be demolished prior to solidification.  Bench testing has been 
performed (see Section 7.3.1) and was used to optimize the mixture to be used for solidification. 

Treatment residuals from Alternative S5C consist of a solidified soil mass containing chemically 
and physically bonded COCs with a much reduced probability of leaching, migration, and 
exposure and recovered DNAPL and COCs from ERH treatment.  The solidified mass would be 
identical for this soil alternative as Alternative S5.  Therefore, the discussion in the paragraph 
above for Alternative S5 is applicable to Alternative S5A.  ERH treatment is a relatively minor 
component of Alternative S5C.  Therefore, the discussion of ERH treatment residuals is provided 
in the paragraph below for Alternative S6. 

Treatment residuals from Alternative S6 depend on the completeness of ERH coverage and the 
percentage of DNAPL and COCs driven from the soil by heating.  The ERH process applied to 
the site contaminants should result in good COC concentration reduction, and removal of most 
free NAPL.  Some COC concentrations usually remain following ERH treatment, and ensuring 
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complete treatment coverage is less straightforward than for solidification.  Treatment residuals 
from ERH have similar characteristics to existing contaminants.  Soil contained on site has 
similar characteristics to the soil currently present at the site. 

Alternative S1 relies primarily on excavation and off-site landfill disposal with approximately 
8 percent of the target soil volume treated off-site prior to landfill disposal.  Under this 
alternative, no soil containing COCs exceeding the cleanup levels or DNAPL would remain on 
site above the Upper Silt.  Any recovered DNAPL liquids would be recycled or destroyed 
through incineration.  Incineration residuals are minimal and managed at the incineration facility.  
Landfilled soil (unless treated at the landfill) has similar characteristics to the soil currently 
present at the site. 

Alternatives S2 through S4 and S7 rely primarily on excavation and off-site landfill disposal, and 
on-site containment, with 7 to 8 percent of the target soil volume treated off-site prior to landfill 
disposal.  DNAPL liquids recovered would be recycled or destroyed using incineration and/or 
ERH.  Landfilled soil (unless treated at the landfill), and soil contained on site, have similar 
characteristics to the soil currently present at the site. 

9.1.3 Cost 
The estimated cost to implement each soil alternative is summarized in Table 9-1, with backup 
materials in Appendix J.  The analysis of the relative cost of each soil alternative compared to the 
relative benefit is included in Section 9.1.1.1. 

9.1.4 Effectiveness over the Long Term 
MTCA provides guidance for the relative degree of long-term effectiveness of the various 
treatment components relied upon by the soil alternatives: 

WAC 173-340-360(3)(f)(iv):  The following types of cleanup action components 
may be used as a guide, in descending order, when assessing the relative degree 
of long-term effectiveness:   

[1] Reuse or recycling 

[2] Destruction or detoxification 

[3] Immobilization or solidification 

[4] On-site or off-site disposal in an engineered, lined and monitored facility 

[5] On-site isolation or containment with attendant engineering controls 

[6] Institutional controls and monitoring 

Therefore, DNAPL recovery with off-site recycling or incineration is considered by the WAC to 
achieve the first- and second-highest relative degree of long-term effectiveness, respectively.  
ERH or off-site treatment which destroy COCs, are considered by the WAC to achieve the 
second-highest relative degree of long-term effectiveness.  Solidification or encapsulation of 
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COCs is considered by Ecology to achieve the third-highest relative degree of long-term 
effectiveness.  The WAC considers off-site disposal in an engineered, lined, and monitored 
facility to achieve the fourth-highest relative degree of long-term effectiveness compared to other 
treatment and disposal options.  On-site containment is considered by the WAC to achieve the 
fifth-highest relative degree of long-term effectiveness, compared to other treatment 
technologies.  For each soil alternative, the percentages of soil and DNAPL addressed by each of 
the treatment technologies listed above are presented in Table 9-3. 

The degree to which each soil alternative relies on these treatment components provides a 
relative comparison of the long-term effectiveness of the soil alternatives and was calculated in 
this evaluation using progressively higher unit weights for on-site containment, off-site disposal, 
solidification, and ERH treatment and incineration.  This relative comparison of the soil 
alternatives is presented as follows from greatest to the least relative degree of long-term 
effectiveness: 

• Alternative S6 
o ERH treatment (resulting in destruction of contaminants) of 78 percent of target 

soil volume with on-site containment of 22 percent 
o ERH treatment with off-site incineration of 75 percent of DNAPL and on-site 

containment of 25 percent of DNAPL 
o Contaminated soil in Upper Silt throughout ERH treatment area is partially 

addressed 

• Alternative S5C 
o Solidification of approximately 79 percent of the target soil volume and ERH 

treatment (resulting in destruction of contaminants) of approximately 21 percent 
of the target soil volume 

o Solidification of 70 percent of DNAPL, off-site incineration of 22 percent of 
DNAPL, and on-site containment of 8 percent of DNAPL 

o Contaminated soil in Upper Silt throughout the site is addressed except under the 
building where it is partially addressed by ERH 

• Alternative S5B 
o Solidification of 100 percent of the target soil volume 
o Solidification of 100 percent of DNAPL 
o Contaminated soil in Upper Silt throughout the site is addressed 

• Alternative S5A 
o Solidification of approximately 94 percent of the target soil volume, and on-site 

containment of 6 percent of the target soil volume 
o Solidification of 94 percent of DNAPL, off-site incineration of 3 percent of 

DNAPL, and on-site containment of 3 percent of DNAPL 
o Contaminated soil in Upper Silt throughout the solidification area is addressed 

(outside the building footprint) 

• Alternative S5 
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o Solidification of approximately 94 percent of the target soil volume and on-site 
containment of 6 percent 

o Solidification of 94 percent of DNAPL and on-site containment of 6 percent of 
DNAPL 

o Contaminated soil in Upper Silt throughout solidification area is addressed 

• Alternative S7 
o Off-site disposal of 72 percent of target soil volume, on-site containment of 

22 percent of target soil volume, and ERH treatment ( resulting in destruction of 
contaminants) of 6 percent of target soil volume 

o Off-site disposal of 63 percent of DNAPL, off-site incineration of 36 percent of 
DNAPL, and on-site containment of 1 percent of DNAPL 

o Contaminated soil in Upper Silt beneath the building footprint is partially 
addressed 

• Alternative S1 
o Off-site disposal of 100 percent of target soil volume 
o Off-site disposal of 66 percent of DNAPL and off-site incineration of 34 percent 

of DNAPL 
o Contaminated soil in Upper Silt is not addressed 

• Alternative S4 
o Off-site disposal of 77 percent of target soil volume and on-site containment of 23 

percent 
o Off-site disposal of 66 percent of DNAPL and off-site incineration of 34 percent 

of DNAPL 
o Contaminated soil in Upper Silt is not addressed 

• Alternative S2 
o Off-site disposal of approximately 94 percent of target soil volume and on-site 

containment of 6 percent 
o Off-site disposal of 63 percent of DNAPL, off-site incineration of 31 percent of 

DNAPL, and on-site containment of 6 percent of DNAPL 
o Contaminated soil in Upper Silt is not addressed 

• Alternative S3 
o Off-site disposal of 72 percent of target soil volume and on-site containment of 28 

percent 
o Off-site disposal of 63 percent of DNAPL, off-site incineration of 31 percent of 

DNAPL, and on-site containment of 6 percent of DNAPL 
o Contaminated soil in Upper Silt is not addressed 

Implementation of any of the alternatives including solidification (Alternatives S5, S5A, S5B, 
and S5C) will result in treatment residuals remaining on site.  As discussed in Section 7.3.1, the 
hydraulic conductivity of the preferred solidification mix, Mix 28 (8 percent NewCem slag 
cement, 2 percent bentonite, and 0.5 percent caustic soda), was tested at 1.9 x 10-7 cm/sec.  This 
significantly lower permeability compared to the surrounding soil reduces the mobility of COCs 
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within the treated matrix.  Although the volume of the treated soil will increase, because of the 
addition of the solidifying agents (cement, bentonite grout, and caustic soda), the volume of 
contaminants is unchanged by the solidification process.  The solidification process is estimated 
to create volumetric expansion of the treated soil of approximately 35 percent, which is 
conservative based upon the 26 to 36 percent range identified during the bench-scale treatability 
test of preferred Mix 28.   

All of the solidification alternatives include performing a pilot test at the site prior to full-scale 
implementation.  The pilot test would be performed to further refine the mix design and 
determine the preferred mixing tools and techniques for full-scale remediation.  The pilot test 
would include strength and leachability testing similar to that previously performed during 
bench-scale testing, and would also further define the cure time for solidified soil.  These tests 
would confirm the effectiveness of the solidification process in reducing leaching of 
contaminants from the impacted soil.  Direct contact with treatment residuals would be 
controlled through implementation of institutional controls (including an environmental 
covenant) and engineering controls (asphalt pavement).  These controls are expected to 
effectively limit direct contact with treated soil. 

Alternatives S6, S5B, and S5C best meet Ecology’s expectation that treatment technologies will 
be emphasized at sites containing liquid wastes and areas contaminated with high concentrations 
of hazardous substances (WAC 173-340-370(1)).  Finally, soil within the top foot of the Upper 
Silt would be solidified and soil within the Upper Silt would be treated via ERH as part of 
Alternatives S5, S5A, S5B, S5C, S6, and S7 (only under the building).  Therefore, as discussed 
above, additional contaminated soil would be addressed compared to alternatives that rely only 
on excavation (which only address soil to the top of the Upper Silt), and, as a result, additional 
benefit would be obtained for Alternatives S5, S5A, S5B, S5C, S6, and S7. 

9.1.5 Management of Short-Term Risks 
Short-term risks to human health and the environment during construction and implementation of 
the soil alternatives include risks from construction activities and potential short-term exposure 
to DNAPL and COCs.  In general, soil alternatives that are less complex, involve less 
transportation of contaminated soil, and are of shorter duration typically have lower short-term 
risks. 

Alternative S5 is considered to have the lowest short-term risks for the following reasons: 

• Solidification would occur from the top of the contaminated zone through the total 
thickness of the Upper Sand and one foot into the Upper Silt, binding contaminants 
within and above the Upper Silt with little opportunity for additional release into 
Aquifer A 

• No contaminated soil would be transported, eliminating potential risks from 
transportation and handling at the point of disposition 

• Little contaminated soil would be brought to the ground surface, minimizing worker 
exposures 
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• Shoring would only be required to protect the building foundation and the TWP 
slurry wall.  No shoring would be required to control inflows of perched groundwater 
or to stabilize excavation walls. 

• The construction processes involved are of relatively short duration and utilize 
standard construction techniques 

Unique to Alternative S5 are the risks associated with grout and bentonite materials needed for 
solidification and use of large-diameter auger equipment.  The risks from this activity are similar 
to other construction projects that rely on concrete work and drilling techniques.  The short-term 
risks associated with Alternative S5 can be managed by using standard construction quality 
assurance and health and safety protocols. 

Alternative S5A is considered to have the second lowest short-term risks because it has the same 
short-term risks of Alternative S5 plus the short-term risks association with DNAPL recovery 
within the building.  This includes risks associated with drilling and installing piping, electrical 
systems, and other equipment within the building.  Potential exposures to DNAPL could result 
from a release from the above-ground piping and product storage tanks. 

Alternative S6 is considered to have the third lowest short-term risks for many of the same 
reasons as Alternative S5 (e.g., lack of soil removal and transport, lack of shoring required).  
Alternative S6 is more complex, requiring extensive drilling, piping, and high voltage electrical 
work, including inside the Mechanics Shop.  The operational time is also longer than for the 
other soil alternatives.  Potential exposures to COCs could result from release from above-
ground water and vapor recovery and treatment piping and equipment.  Faults in the vapor 
treatment system could result in releases of COCs to the atmosphere.  Alternative S6 short-term 
risks require management both using standard construction protocols and specialized health and 
safety protocols specific to ERH technology. 

Alternative S5C combines ERH and solidification and is considered to have the fourth lowest 
short-term risks because this alternative has the short-term risks associated with both approaches. 
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Alternative S5B is considered to have the fifth lowest short-term risks because it has the same 
short-term risks of Alternative S5 plus the short-term risks associated with excavation of soil in 
the northern part of the maintenance yard and building demolition.  Short-term risks associated 
with excavation include: 

• Shoring would be required to control perched groundwater inflow and stabilize the 
excavation walls. 

• Contaminated soil would be brought to the ground surface and consolidated in the 
southern part of the site, with on-site management of soil dewatering and consequent 
management of DNAPL and water waste streams.  This would increase risks to 
worker safety and potential exposure pathways from releases, however these risks can 
be controlled with engineering controls and BMPs. 

• The thin Upper Silt unit could easily be breached during excavation, with the 
potential for additional release of COCs to Aquifer A. 

Excavation-focused Alternatives S2 and S3 are considered to have the sixth lowest short-term 
risks based on the following: 

• Extensive shoring installation would be required to protect the building foundation 
and the TWP slurry wall, control perched groundwater inflow, and stabilize the 
excavation walls. 

• Contaminated soil would be brought to the ground surface and managed in 
containers, with on-site management of soil dewatering and consequent management 
of DNAPL and water waste streams.  This would increase risks to worker safety and 
potential exposure pathways from releases, however these risks can be controlled 
with engineering controls and BMPs. 

• Contaminated soil would need to be transported substantial distances.  Accidents 
during transport, though rare, do occur and could result in both releases to the 
environment and harm to human health.  Traffic-related accidents may be minimized 
by relying primarily on rail transport from the site. 

• The thin Upper Silt unit could easily be breached during excavation, with the 
potential for additional release of COCs to Aquifer A. 

The short-term risks for Alternatives S5B, S2, and S3 require management both using standard 
construction protocols and specialized health and safety protocols specific to DNAPL and 
groundwater handling. 

Alternatives S1 and S4 have all of the short-term risks listed for Alternatives S2 and S3, with the 
addition of the construction risks associated with either excavation within the building (S4) or 
complete demolition and reconstruction of a portion of the building (S1). 
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Alternative S7 combines ERH and excavation and therefore has the short-term risks associated 
with both approaches, including work within the Mechanics Shop. 

9.1.6 Technical and Administrative Implementability 
All soil alternatives could be implemented at the site with regard to technically practicability; 
availability of necessary off-site facilities; services and materials; administrative and regulatory 
requirements; scheduling; size; complexity; monitoring requirements; access for construction 
operations and monitoring; and integration with existing facility operations and other current or 
potential cleanup actions.  However, some soil alternatives would be more easily implemented 
than others, based on the relative complexity of implementation, the degree of disruption to Port 
operations, and the technical certainty each technology’s effectiveness given the site and 
contaminant characteristics.  The discussion below is presented in the relative order from greatest 
to least implementable soil alterative. 

Alternative S5 is the most favorable with regard to technical and administrative implementability 
for many of the same reasons listed Section 9.1.5.  This soil alternative is less complex than the 
other soil alternatives because it relies less on shoring and dewatering control, does not involve 
work within the Mechanics Shop and does not involve off-site transport of soil (including 
permitting and treatment at the disposal facilities).  The solidification of the top foot of the Upper 
Silt as part of the process eliminates the technical complexity associated with the excavation 
alternatives of not inadvertently penetrating the silt during excavation.  Solidification is expected 
to work well to sequester the contaminants at the site based upon previously completed bench 
test studies.  Future pilot testing would be performed to verify that the solidification mixture 
could allow future excavation or drilling, as needed, for installation of utilities, truck pits, or 
foundations.  The solidification process is estimated to create volumetric expansion of the treated 
soil of approximately 35 percent.  This volumetric expansion would result in an average site 
height increase of approximately 2.5 feet in the area south of the new rail road spur.  Because 
portions of the road and the storage yard surface appear low compared to surrounding areas, the 
site grade can be increased in a manner that maintains current drainage patterns and provides the 
Port a smooth level working surface.  Because of the increased strength of the solidified soil, 
future excavation although feasible requires more robust excavation techniques than would be 
selected for native or imported gravel soil (e.g., larger excavators might be needed to excavate 
utility trenches).  Solidified soil generated during hypothetical future excavations would require 
characterization and disposal at a facility approved to receive CAMU-eligible waste, because the 
solidified soil would contain a listed waste.  Procedures for characterizing and disposing of any 
solidified soil excavated in the future would be written in to the institutional controls plan for the 
site.  Similarly, worker notifications and health and safety precautions for performing excavation 
in the solidified soil would be provided in the institutional controls plan for the site. 

Alternative S3 is the next most favorable, because it involves excavation over a smaller area than 
the other excavation alternatives, and does not include work within the Mechanics Shop.  All 
excavation alternatives include the complexities of shoring and contaminated soil and DNAPL 
handling, transport, and disposal and the technical challenge of not penetrating the Upper Silt 
during excavation. 
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Alternative S2 is slightly less favorable than Alternative S3, because more area would be 
excavated under Alternative S2. 

Alternative S5A is slightly less favorable than Alternative S2, because it involves some limited 
work inside the Mechanics Shop, with some disruption to Port Operations within the building. 

Alternatives S5A, S1, and S4 are less favorable than Alternative S5A, because they involve work 
inside the Mechanics Shop, as well as shoring, contaminated soil and DNAPL handling, 
transport, and disposal, and the technical challenge of not penetrating the Upper Silt during 
excavation. 

Alternatives S5C, S6, and S7 are considered the least favorable with regard to technical and 
administrative implementability because they include ERH technology.  Use of this technology 
likely requires upgrading the power supply to the property; additionally the installation and 
operation is complex, potentially lengthy, and disruptive to Port operations (because of above-
ground infrastructure in place for a substantial time).  Effective ERH treatment requires 
installation of heating electrodes to approximately 12 feet bgs (through and below the Upper Silt) 
to provide a sufficient soil thickness for heat retention.  Penetration of the Upper Silt could 
provide migration pathways for any untreated DNAPL or COCs. 

9.1.7 Consideration of Public Concerns 
The only public input received during the development of the RI/FS report was received from the 
Port of Longview.  Therefore, this final requirement is evaluated based on those comments 
received from the Port of Longview on submitted documents.  Further analysis of this criterion 
will be performed in the future CAP after public comment on this FS has been received.  The 
discussion below progresses from most favored to least favored alternative by the Port. 

Alternative S1 is believed to be generally favored by the Port of Longview, because all soil 
containing NAPL or COCs at concentrations exceeding the cleanup levels would be excavated 
and removed from the site. 

Alternative S2 is believed to be generally slightly less favored by the Port of Longview than 
Alternative S1, because of concerns related to the reliance on containment to address 
contaminants beneath the building. 

Alternatives S5B and S5C are believed to be generally favored less by the Port of Longview than 
Alternative S2, because of proposed impacts to the topography of the site due to bulking of soil 
during the solidification process and/or the potential removal of the 2- to 3-foot clean gravel 
layer beneath the existing asphalt paved area.  Port concerns regarding Alternative S5B have 
been mitigated in revisions to this alternative (see discussion in Section 7.4), and Table 1 of 
Appendix K.  The concerns regarding S5C would be addressed during the design of the cleanup 
action to minimize impacts on Port of Longview’s long-term operations. 

Alternatives S5A and S5 are believed to be generally favored less by the Port of Longview than 
Alternatives S5B and S5C, because of concerns related to the reliance on containment to address 
contaminants beneath the building, as well as potential impacts to the topography of the site due 
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to bulking of soil during the solidification process and the potential removal of the 2 to 3-foot 
clean gravel layer beneath the existing asphalt paved area. 

Alternatives S6 and S7 are believed to be generally favored less by the Port of Longview than 
Alternatives S5A and S5, because of concerns related to the reliance on containment to address 
contaminants beneath the existing asphalt paved area in the northern portion of the site. 

Alternatives S3 and S4 are believed to be generally the least favored by the Port of Longview, 
because of concerns related to the reliance on containment to address contaminants beneath the 
building and beneath the existing asphalt paved area in the northern portion of the site. 

 COMPARISON OF GROUNDWATER ALTERNATIVES 9.2
This section compares groundwater alternatives for selection under MTCA requirements to use 
permanent solutions to the maximum extent practicable.  The procedure for determining whether 
a cleanup action uses permanent solutions to the maximum extent practicable is provided in 
detail in this section.  It includes a “disproportionate cost analysis” (DCA) and a comparative 
evaluation of the following seven criteria in WAC 173-340-360(f):  

• Protectiveness  
• Permanence  
• Cost 
• Effectiveness over the long term 
• Management of short-term risks 
• Technical and administrative implementability 
• Consideration of public concerns 

The DCA compares the relative costs and benefits of all the groundwater alternatives which are 
listed below: 

• Alternative GW1 – Electrical Resistance Heating and Enhanced Biodegradation 
(Baseline Alternative) 

• Alternative GW2 – Chemical Oxidation and Monitored Natural Attenuation 

• Alternative GW3 – Active Biosparging 

• Alternative GW4 – Monitored Natural Attenuation 

9.2.1 Protectiveness 
The comparative protectiveness of the four groundwater alternatives is evaluated in this section 
by comparing the overall protectiveness of human health and the environment, including the 
degree to which existing risks are reduced, the time required to reduce risk at the facility and 
attain cleanup standards, the on-site and off-site risks resulting from implementing the 
groundwater alternative, and the improvement of the overall environmental quality. 
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 Quantitative Protectiveness Evaluation Component 9.2.1.1

As discussed for the soil alternatives (Section 9.1.1.1), a key element of the comparative 
protectiveness evaluation is captured by a quantitative comparison of the relative protectiveness 
and permanence (see also Section 9.2.1.2) of each groundwater alternative against the relative 
cost of each groundwater alternative (Table 9-4).  In this analysis, the degree of risk reduction 
achieved by each groundwater alternative is evaluated by considering an estimate of restoration 
timeframe as a surrogate measure of risk reduction, and therefore the “benefit” of each 
groundwater alternative.  The restoration rate in cubic feet per year was estimated for each 
groundwater alternative as shown on Table 9-5.  A graph showing cost versus the estimated 
restoration rates for each groundwater alternative is provided in Appendix J. 

To effectively evaluate groundwater alternatives, the relative benefit of each groundwater 
alternative was compared against the relative cost of each groundwater alternative.  The 
numerical values of the benefit (restoration rate) and cost data (e.g., the estimated cost of each 
groundwater alternative in dollars), were first converted to unitless values for relative benefits 
and costs (see Section 9.1.1.1) using the same calculation method described previously for soil.  
The resulting unitless relative benefit and cost values each range between zero and one for each 
groundwater alternative and are plotted on Figure 9-2. 

The graphical presentation of the results of this relative cost versus benefit analysis (Figure 9-2) 
shows that Alternative GW2 is the most favorable groundwater alternative when this analysis 
method is used.  Alternative GW2 achieves nearly 70 percent of the benefit achieved by the 
baseline groundwater alternative however, the baseline groundwater alternative is clearly 
disproportionately costly compared to Alternative GW2 because the baseline alternatives data 
point is above the 1:1 reference line that runs through the GW2 data point.  Alternative GW2 
achieves substantially more benefit than either Alternative GW4 or GW3 and is not 
disproportionately costly when compared to these other two groundwater alternatives. 

 Qualitative Protectiveness Evaluation Component 9.2.1.2

The degree to which existing risks are reduced, the time required to reduce risks and attain 
cleanup standards, and the improvement of the overall environmental quality are assessed 
quantitatively in Section 9.2.1.1.  The focus of this evaluation is on relative restoration timeframe 
for each groundwater alternative and on-site and off-site risks related to implementation of each 
alternative.   

The estimated time required for each groundwater alternative to reduce risk at the facility and 
attain cleanup varies greatly between the groundwater alternatives.  Alternative GW1 is 
estimated to reach MTCA Method C cleanup levels within 6 years of CAP approval, and 
Alternative GW2 is estimated to take slightly longer and reach cleanup levels within 7 years of 
CAP approval.  Alternatives GW3 and GW4 are estimated to require a much longer time to 
achieve MTCA Method C cleanup levels – 20 years and 30 years, respectively.  Treatment or 
removal of source soil is expected to significantly reduce the restoration timeframes for the 
groundwater alternatives. 
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The on-site and off-site risks associated with each groundwater alternative were compared 
qualitatively.  Alternative GW4 has the lowest on-site and off-site risks, because it does not 
involve any active treatment, unless the contingent cleanup action is found to be necessary to 
achieve cleanup levels within the 30-year cleanup action timeframe.  If the contingent cleanup 
action is implemented under Alternative GW4, then the on-site and off-site risks would be 
similar to those of Alternative GW2 (see below). 

Alternative GW3 has the next lowest on-site and off-site risks, because it involves relatively little 
infrastructure construction, transports no treatment chemicals to the site, does not use high 
voltage electricity, and has a low potential to release high concentrations of COCs to the 
atmosphere or surrounding groundwater. 

Alternative GW2 has the second highest on-site and off-site risks.  The off-site risks are 
associated with the need to transport chemical oxidation chemicals to the site for multiple 
injection events.  The on-site risks include: 

• The risk of numerous penetrations of the Upper Silt to inject into Aquifer A, 
potentially increasing migration routes to the aquifer 

• Potentially aggressive oxidation of COCs and generation of uncontrolled by-products, 
heat, or pH changes  

• Potentially unforeseen movement/mobilization of COCs in groundwater associated 
with oxidant injection 

The baseline alternative has the highest on-site and off-site risks, including: 

• The risk of numerous penetrations of the Upper Silt to install ERH electrodes and 
inject oxygen releasing compounds into Aquifer A, potentially increasing 
migration/mobilization of COCs in the aquifer and creating migration pathways 

• Potential releases to the atmosphere of COCs liberated as vapor 

• Off-site risks associated with the need for transport of enhanced biodegradation 
chemicals to the site for potential multiple injection events 

9.2.2 Permanence 
In general, the groundwater alternatives that are quantitatively ranked in Section 9.2.1.1 as 
having the highest benefit based on restoration timeframe are also the most permanent.  This is 
because the more aggressive treatment options that result in the shorter restoration timeframe are 
also likely to achieve the most certain comprehensive destruction of COCs.  Thus, the baseline 
alternative (Alternative GW1) and Alternative GW2 are considered most permanent.  These 
groundwater alternatives rely primarily on either thermal process or active chemical oxidation to 
achieve most COC treatment.  These technologies are irreversible and destroy or remove the 
COCs. 
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Alternatives GW3 and GW4 are considered relatively less permanent because they rely on 
biological processes that are slower and operate less uniformly over the site.  Biosparging 
(Alternative GW3) has been shown to be irreversible based on the absence of COC concentration 
rebound noted since the biosparging system was turned off (see Section 3.2.6); however this 
technology has also been shown to be relatively slow in achieving COC reductions to the 
anticipated cleanup levels.  Alternative GW4 includes a contingent cleanup action of chemical 
oxidation, if needed, to achieve cleanup levels within the 30-year cleanup action timeframe.  If 
the contingent cleanup action is implemented at the site, then the permanence of GW4 is 
considered to be the same as GW2. 

9.2.3 Cost 
The estimated cost to implement each groundwater alternative is shown in Table 9-4, with 
backup materials in Appendix J.  The analysis of the relative cost of each groundwater 
alternative compared to the relative benefit is included in the analysis discussed under 
Section 9.2.1.1. 

9.2.4 Effectiveness over the Long Term 
The guidance provided in WAC 173-340-360(3)(f)(iv) regarding the relative degree of long-term 
effectiveness of cleanup action components is less directly applicable for comparison of the 
groundwater alternatives than the soil alternatives at this site.  All groundwater alternatives rely 
on destruction or detoxification processes, which are considered by the WAC to achieve the 
second-highest relative degree of long-term effectiveness (WAC 173-340-360[3][f][iv]).  
Although all groundwater alternatives use destruction and detoxification, the processes used in 
each groundwater alternative operate over different time periods.  This is one reason why 
Section 9.2.1.1 uses “restoration timeframe” as a measure of differential benefit between 
groundwater alternatives. 

In general, the baseline alternative (Alternative GW1) and Alternative GW2 are considered to 
have a slightly higher effectiveness over the long term compared to Alternatives GW3 and GW4.  
This is because the more aggressive treatment process options included in the baseline 
alternative and Alternative GW2 removes more COC mass sooner, providing less time for COCs 
to potentially migrate.  Also, Alternatives GW3 and GW4 rely on biological processes that are 
likely to operate less uniformly over the site, reducing their effectiveness compared to the more 
aggressive treatment options presented in Alternatives GW1 and GW2, unless the contingent 
cleanup action is implemented at Alternative GW4 which would make GW4 essentially 
equivalent to GW2 over the long-term. 

9.2.5 Management of Short-Term Risks 
Short-term risks to human health and the environment during construction and implementation of 
the groundwater alternatives include risks from construction and operation, maintenance and 
monitoring activities, as well as potential exacerbation of COC migration.  In general, 
groundwater alternatives that are less complex and involve less active treatment typically have 
lower short-term risks.  The following discussion progresses from relative least to greatest degree 
of short-term risks. 
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Alternative GW4 has the least short-term risk, because it involves the least construction effort 
and does not alter the groundwater regime through injection or heating (which has the potential 
to change COC distribution), unless the contingent cleanup action is found to be necessary to 
achieve cleanup levels within the 30-year cleanup action timeframe.  (If the contingent cleanup 
action is implemented under Alternative GW4, then the short-term risks would be similar to 
those of GW2 [see below]).  This groundwater alternative involves the longest monitoring time 
frame, increasing trips to the site and handling of purged groundwater and groundwater samples 
(i.e., activities with inherent health and safety risks).  The short-term risks associated with this 
groundwater alternative can be managed using health and safety protocols that are standard for 
the environmental industry. 

Alternative GW3 has the second lowest short-term risk, because it involves relatively little 
construction effort and alters the groundwater regime through a technology (air sparging) that 
has been extensively tested at the site.  Like Alternative GW4, this groundwater alternative 
involves many more trips to the site and sampling events, when compared to the baseline 
alternative (Alternative GW1) and Alternative GW2.  The short-term risks associated with this 
groundwater alternative can be managed using health and safety protocols that are standard for 
the construction, drilling, and environmental industries. 

Alternative GW2 has more short-term risk than Alternatives GW3 and GW4 because of the 
extensive network of injection wells that need to be installed, the safety risks associated with the 
chemical oxidant itself, and the risk that injecting fluid into the aquifer would cause unexpected 
movements of the COC plume.  In spite of these additional risks, the short-term risks associated 
with this groundwater alternative can be managed using health and safety protocols that are 
standard for the construction, drilling, and environmental industries. 

The baseline alternative (Alternative GW1) has the greatest short-term risk, because it relies on 
both injection of bioaugmentation materials and the complex infrastructure associated with ERH.  
The risks from ERH include unexpected mobilization of COCs, unexpected releases of COCs to 
the atmosphere, and safety issues related to high voltage, high heat, and extensive infrastructure 
construction and demolition.  The short-term risks associated with this groundwater alternative 
can be managed using health and safety protocols that have been developed and tested for this 
technology. 

9.2.6 Technical and Administrative Implementability 
All groundwater alternatives could be implemented at the site with regard to technically 
practicability, availability of necessary off-site facilities; services and materials; administrative 
and regulatory requirements; scheduling; size; complexity; monitoring requirements; access for 
construction operations and monitoring; and integration with existing facility operations and 
other current or potential cleanup actions.  However, some groundwater alternatives would be 
more easily implemented than others, based on the relative complexity of implementation, the 
degree of disruption to Port operations, and the technical certainty each technology’s 
effectiveness given the site and contaminant characteristics.  The discussion below is presented 
from the most favorable to the least favorable relative technical and administrative feasibility. 
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Alternative GW4 is the most favorable with regard to technical and administrative 
implementability, because it involves the installation of a few additional wells followed by long-
term monitoring of those wells, unless the contingent cleanup action is found to be necessary to 
achieve cleanup levels within the 30-year cleanup action timeframe.  (If the contingent cleanup 
action is implemented under Alternative GW4, then the implementability would be similar to 
those of Alternative GW2 [see below]).  The administrative requirements for well installation 
and long-term monitoring are straightforward and have already been implemented at the site 
during the RI.  Alternative GW4 has relatively little impact to Port operations. 

Alternative GW3 is the next most favorable, because it involves the installation of relatively little 
additional infrastructure, most of which can be installed below grade.  The technology for 
Alternative GW3 has already been implemented at the site, and this groundwater alternative 
would simply expand that implementation. 

Alternative GW2 is the next most favorable.  Although an extensive network of injection wells 
would be required, work at any one injection well has a small footprint, thereby minimizing 
impacts to Port operations.  The injection well infrastructure would be primarily below grade.  
An Underground Injection Permit from Ecology would be required, but there should be no 
impediments to obtaining this permit.  In terms of technical efficacy, chemical oxidation projects 
must always meet the challenges of a good match between the selected oxidant and the COCs, 
and achieving good contact, through adequate injection, between the oxidant and the COCs.  
Numerous site-specific conditions can inhibit the effectiveness of this technology, and multiple 
injections are often required to achieve comprehensive site coverage and adequate contact with 
the COCs. 

The baseline alternative is the least favorable with regard to technical and administrative 
implementability.  ERH requires the installation and demolition of some above-ground 
infrastructure which would impede Port operations.  In addition, the technology vendor was 
unwilling to commit to being able to achieve cleanup levels using this technology, except at great 
expense (exceeding the costs presented in this FS).  This groundwater alternative also requires 
the most extensive permitting. 

9.2.7 Consideration of Public Concerns 
The only public input received during the development of the RI/FS report was received from the 
Port of Longview.  Therefore, this final requirement is evaluated based on those comments 
received from the Port of Longview on submitted documents.  Further analysis of this criterion 
will be performed in the future CAP after public comment on this FS has been received.  The 
discussion below is presented in order of most favored to least favored groundwater alternative 
from the Port’s viewpoint. 

Alternatives GW1 and GW2 are believed to be generally favored by the Port of Longview, 
because groundwater containing COCs at concentrations exceeding the cleanup levels would be 
treated more aggressively within a shorter timeframe (less than 10 years). 

Alternative GW4 is believed to be generally less favored by the Port of Longview, because of 
concerns related to the reliance on monitoring to address groundwater contamination for a longer 
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timeframe (30 years).  However, a contingent cleanup action is included as a component of this 
groundwater alternative to achieve cleanup levels within the 30-year cleanup action timeframe, if 
necessary. 

Alternative GW3 is believed to be generally the least favored by the Port of Longview, because 
of concerns related to the reliance on monitoring to address groundwater contamination for a 
longer timeframe (20 years). 

 PREFERRED CLEANUP ACTION ALTERNATIVES 9.3
This section draws conclusions based on the analyses presented in Section 9.1 and 9.2 and 
recommends preferred cleanup action alternatives for consideration in the CAP.  The selected 
cleanup action alternatives must address both soil and groundwater at the site; therefore, this 
section recommends both a preferred soil alternative (Section 9.1) and a preferred groundwater 
alternative (Section 9.2), to be implemented together. 

9.3.1 Preferred Soil Alternative 
The preferred soil alternative is Alternative S5B – Solidification Outside and Inside Building 
Footprint with Relocation of Soil near Railroad Tracks.  Under this soil alternative, DNAPL and 
COCs exceeding the cleanup levels in soil located in the Upper Sand and the top foot of the 
Upper Silt would be immobilized in place.  This soil alternative exhibits several substantial 
advantages over the other soil alternatives evaluated: 

• The other soil alternatives are disproportionately costly compared to Alternative S5B, 
when relative benefits and costs are compared (Figure 9-1 and Section 9.1.1.1) 

• Alternative S5B has the highest combined rank considering the seven MTCA criteria 
including consideration of the qualitative protectiveness evaluation.  Table 9-6 
presents a summary of the rankings for all of the soil alternatives. 

• Alternative S5B meets Ecology’s expectation that treatment technologies will be 
emphasized at sites containing liquid wastes and areas contaminated with high 
concentrations of hazardous substances (WAC 173-340-370(1)) 

• Alternative S5B avoids the short-term and off-site risks associated with off-site 
transport and off-site disposal of soil containing DNAPL and COCs 

• Alternative S5B is the second least reversible behind Alternative S5C, because the 
soil alternatives that include excavation rely on off-site landfill disposal for 65 to 
100 percent of the target soil volume and all soil alternatives except Alternative S1 
and Alternative S5C rely on on-site containment for 5 to 30 percent of the target soil 
volume 

• Treatment residuals from Alternative S5B consists of a solidified soil mass containing 
chemically and physically bonded COCs with a much reduced probability of 
leaching, migration, and exposure 



SECTIONNINE Selection of Preferred Cleanup Action Alternatives 

 9-25 
PUBLIC_REVIEW_DRAFT_MFA_RIFS_REPORT-121815.DOCX 

• Alternative S5B has the second highest expected effectiveness over the long term, 
because solidification is considered a more effective technology than off-site landfill 
disposal and on-site containment, which are relied upon by most of the other soil 
alternatives 

• Alternative S5B has the fifth lowest short-term risks, for the following reasons: 

- Solidification would occur from the top of the contaminated zone through the top 
foot of the Upper Silt, binding contaminants within the top foot and above the 
Upper Silt with little opportunity for additional release into Aquifer A. 

- No contaminated soil would be transported, eliminating potential risks from 
transportation and handling at the point of disposition.  

- The construction processes involved are of relatively short duration and utilize 
standard construction techniques. 

9.3.2 Preferred Groundwater Alternative 
The preferred groundwater alternative is Alternative GW4 – Monitored Natural Attenuation.  
Alternative GW4 has the highest combined rank considering the seven MTCA criteria including 
consideration of the qualitative protectiveness evaluation (Table 9-7).  This alternative has the 
least impact on Port operations and complements the preferred soil alternative.  Solidification of 
soil above the Upper Silt requires follow-on groundwater monitoring to demonstrate leaching 
conditions following solidification.  This monitoring could be combined with MNA monitoring.  
Solidification of soil located in the Upper Sand and the top foot of the Upper Silt is expected to 
improve the efficacy of natural biodegradation processes in Aquifer A by sequestering the 
residual source. 

Although more aggressive groundwater cleanup actions are not disproportionately costly 
compared to Alternative GW4, the additional impacts to Port operations, the additional short-
term risks, and the uncertainties regarding efficacy of those more aggressive groundwater 
alternatives are not warranted given that COC concentrations in groundwater are currently near 
or below the anticipated cleanup levels beneath much of the MFA.  This combined with the 
expected improvements in groundwater quality following soil solidification and the low potential 
for migration of existing COCs in groundwater make MNA a reasonable groundwater alternative 
for this site, as demonstrated by the evaluation using the seven MTCA criteria performed in 
Section 9.2 and summarized on Table 9-7.  Furthermore, if progress towards achieving the 
cleanup levels cannot be demonstrated during the 5-year reviews, the need for implementing the 
contingent cleanup action, chemical oxidation (Alternative GW2), would be assessed. 

Although Aquifer A conditions are expected to be conducive to natural biodegradation, 
especially in the absence of a residual source in the Upper Sand and the top foot of the Upper 
Silt, the aquifer is not optimally suited to MNA.  The site data do not allow a rigorous 
quantitative demonstration of the restoration timeframe expected for the MNA groundwater 
alternative, especially considering the changed conditions that would result from implementation 
of the soil alternative. 
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Because of the uncertainties associated with restoration timeframe for MNA, Alternative GW4 
includes a provision for a contingent cleanup action consisting of Alternative GW2, which is not 
disproportionately costly compared to the other groundwater alternatives.  The CAP would 
establish a suitable monitoring period following implementation of the soil alternative when the 
progress of the groundwater MNA alternative would be evaluated.  If benchmark criteria for the 
groundwater cleanup action are not met, then the contingent cleanup action would be 
implemented without reopening the Consent Decree. 
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Table 1-1 

MTCA RI/FS Regulatory Requirements 

RI/FS Port of Longview MFA – International Paper

 

MTCA Reference: 

WAC 173-340-350 

Requirements for 

Remedial Investigation/ 

Feasibility Study International Paper Action Referenced Report 

WAC 173-340-350 (7) Remedial Investigation   

7 a  Purpose Addressed impacts noted during construction of 

barrier wall and defined during additional 

investigation of offsite area.  

• URS 2000 - Offsite Investigation Report and 

Additional Action Feasibility Study. 

• Section 1.4 of this document. 

7 b Scoping Activities   

7 b i (Assemble and evaluate 

existing data) 

Completed summary of offsite investigations. • Woodward-Clyde 1998 - Offsite Investigation Work 

Plan. 

• Section 3.2 of this document 

7 b ii Develop Preliminary 

Conceptual Site Model as 

defined in WAC 173-340-

200 

Completed site investigations starting in late 

1980’s through present defining subsurface 

geology/hydrogeology and extent of impacts.  

Geologic cross sections presented in Offsite 

Investigation Report and Additional Action 

Feasibility Study report. 

Conceptual site model further developed and 

presented in this document. 

• Woodward-Clyde 1996 - Tidal Study Summary 

Report. 

• Woodward-Clyde 1997 - Performance and 

Compliance Monitoring Plan. 

• URS 2000 - Offsite Investigation Report and 

Additional Action Feasibility Study.  

• Sections 3.4 and 5.1 of this document 

7 b iii Identify Likely Cleanup 

Levels for Site 

Completed identification of cleanup levels: 

Soil - MTCA Method C (Method A for TPH) 

outside deed restricted area. 

Groundwater - MTCA Method B (Method A 

for TPH) outside deed restricted area. 

• Woodward-Clyde 1997 - Performance and 

Compliance Monitoring Plan – Section 3.2. 

• Woodward-Clyde 1997 - Cleanup Action Plan – 

Section 4.2. 

• Section 6.1 of this document 

7 b iv Identify Cleanup Action 

Component to Address 

Releases at Site 

Additional Action Feasibility Study and 

Additional Action Work Plan previously 

identified cleanup action components.  These 

are further described in Section 7.2 of this 

document. 

• URS 2000 - Offsite Investigation Report and 

Additional Action Feasibility Study. 

• URS 2002 - Work Plan, Additional Action for Port of 

Longview Maintenance Facility Area. 

• Section 7.2 of this document 

7 c Content   

7 c i General Facility Information Identified previously in Offsite Investigation 

Report and Additional Action Feasibility Study, 

and presented in Appendix A of this document. 

• URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study. 

• Appendix A of this document. 
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MTCA Reference: 

WAC 173-340-350 

Requirements for 

Remedial Investigation/ 

Feasibility Study International Paper Action Referenced Report 

7 c ii Site Conditions Map Site plans showing site and defining extent of 

impacts in both soil and groundwater 
• URS Sept 2000 - Offsite Investigation Report and 

Additional Action Feasibility Study. 

• Figures 2-1 through 2-2 and Figures 3-1 through 3-15 

of this document. 

7 c iii (A, B, C) Field Investigations 

Characterize Distribution of 

Hazardous Substances on 

Site 

• A – surface water 

• B – Soils 

• C – Geology and ground 

water system 

characteristics 

Conducted investigations in barrier wall area, 

Eastern and Western Areas, and MFA area.  

Actual extent of MFA impacted soil and 

groundwater is summarized in “Offsite 

Investigation Report and Additional Action 

Feasibility Study” and in Section 3 of this 

document. 

• URS 2000 - Soil and Groundwater Investigation of 

the Eastern Area. 

• URS 2000 - Soil and Groundwater Investigation of 

the Western Area. 

• URS 2000 - Offsite Investigation Report and 

Additional Action Feasibility Study. 

• Section 3 of this document. 

7 c iii (D) Air Impacts Performed evaluation of air impact potential.  

Identified a low potential for air impacts due to 

nature of contaminants and isolated location 

(under 3+ feet of fill and asphalt cap). 

• URS 2000 - Offsite Investigation Report and 

Additional Action Feasibility Study. 

• Section 5.3 of this document. 

7 c iii (E) Land Use Identified the permissible land uses and the 

actual land use as industrial. 
• URS 2000 - Offsite Investigation Report and 

Additional Action Feasibility Study 

• Section 1.3 of this document. 

7 c iii (F) Natural Resources and 

Ecological Receptors 

Performed the 1997 Focused Feasibility Study 

(TWP) and concluded that potential receptors 

could be created by future construction, but no 

natural or ecological receptors were identified. 

• 1997 - Focused Feasibility Study (TWP Area). 

• URS 2000 - Offsite Investigation Report and 

Additional Action Feasibility Study. 

• Section 5.2.2 of this document. 

7 c iii (G) Sources of Hazardous 

Substances 

Identified in aerial photographs that lineament 

leading away from TWP, likely transported 

contaminants from TWP area to MFA area. 

• Woodward-Clyde 1996 - Tidal Study Summary 

Report 

• Woodward-Clyde 1997 - Performance and 

Compliance Monitoring Plan. 

• URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study. 

• Section 1.2 of this document 
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MTCA Reference: 

WAC 173-340-350 

Requirements for 

Remedial Investigation/ 

Feasibility Study International Paper Action Referenced Report 

7 c (H) Regulatory Classifications 

(if any) 

 • F032 - wood treating wastes 

7 c iv Work Plans: SAP and 

HASP 

Prepared prior to initiation of fieldwork.  SAP 

presented in each subsequent work plans on 

MFA parcel. 

• Woodward-Clyde 1997 - Performance and 

Compliance Monitoring Plan. 

7 c v Other Information   

WAC 173-340-350 (8) Feasibility Study   

8 c i General requirements   

8 c i (A, B) Cleanup Action 

Alternatives, Reasonable 

Number 

Identified 14 alternatives – 

• 10 alternatives for soils 

• 4 alternatives for groundwater.  

• URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study, Section 7.7, 

and Section 7 of this document. 

8 c i (C) Components Identified and discussed alternatives. • URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study, Section 7.7, 

and Section 7 of this document. 

8 c i (D) Remediation Levels Discussed Evaluation Criteria. • URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study, Section 7.9, 

and Sections 8 and 9 of this document. 

8 c i (E) Residual Threats Evaluated residual threats for each technology 

discussed. 
• URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study, Section 7.9, 

and Sections 8 and 9 of this document. 

8 c i (F) Points of Compliance Identified as proposed deed restriction 

boundaries. 
• Woodward-Clyde 1997 - Performance and 

Compliance Monitoring Plan. 

8 c i (G) Evaluation/Comparison Evaluated technologies and presented tabulated 

comparison. 
• URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study, Section 7.9-

7.10, and Sections 8 and 9 and Tables 7-1, 7-2, and 8-

1 of this document. 

8 c i (H) Selection of Preferred 

Alternative 

Selected preferred Soil and Groundwater 

remediation alternative.  
• URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study, Section 7.10, 

and Section 9 of this document. 

8 c i (I) Other Information Required 

by Ecology (if any) 
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MTCA Reference: 

WAC 173-340-350 

Requirements for 

Remedial Investigation/ 

Feasibility Study International Paper Action Referenced Report 

8 c ii  Permanent Alternatives   

8 c ii (A) Include Most Practical 

Permanent Alternative 

Determined the most permanent cleanup action 

alternative to be soil removal, and this 

alternative was evaluated with others. 

• URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study. 

• Section 9 of this document. 

8 c ii (B) – I Selected Model Remedy Soil removal was not the selected remedy • URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study. 

8 c ii (B) – II Action not Technically 

Possible 

Soil removal was technically infeasible, and not 

the preferred alternative 
• URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study. 

8 c ii (B) – III Acton Disproportionately 

Costly 

Costs for soil removal alternatives were 

disproportionately high. 
• URS September 2000 - Offsite Investigation Report 

and Additional Action Feasibility Study. 

9 Additional Requirements   

9 a Cleanup Levels Determined cleanup levels during the RI phase 

of project as follows: 

Soil:  MTCA Method B (Method A for TPH) 

outside deed restricted area. 

Groundwater:  MTCA Method B (Method A 

for TPH) 

• Woodward-Clyde 1997 - Performance and 

Compliance Monitoring Plan – Section 3.2. 

• Woodward-Clyde 1997 - Cleanup Action Plan – 

Section 4.2. 

• Section 6.1 of this document 

9 b Compliance with Other 

Laws 

Identified other Applicable, Relevant, and 

Appropriate Requirements 
• URS 2002 - Work Plan, Additional Action for Port of 

Longview Maintenance Facility Area – Section 2.2, 

and Section 6.4 of this document. 

9 c Treatability Studies Groundwater treatment pilot tests were 

conducted for ORC and biosparging 

technologies. 

• Port, Ecology, and International Paper 2000 - meeting 

at which ORC results were presented. 

• URS 2005 - Annual Remedial Operations and 

Groundwater Monitoring Report. 

9 d Other Information (if any)   

 

Notes:
HASP - health and safety plan 
MFA - Maintenance Facility Area 
MTCA - Model Toxics Control Act 
ORC - oxygen releasing compound 
RI/FS - remedial investigation/feasibility study 

SAP - sampling and analysis plan 
TPH - total petroleum hydrocarbons 
TWP - treated wood products 
WAC - Washington Administrative Code 



Table 2-1

Selected Groundwater Elevation Data

RI/FS Port of Longview MFA – International Paper

9/10/2003 9/22/2008 3/19/2009 9/10/2003 9/22/2008 3/19/2009

97-1.A 10 - 20 3.98  -  -6.02 13.98 10.86 10.92 NM 3.12 3.06 --

97-1.B
c

45 - 55 -30.03  -  -40.3 14.97 12.00 -- -- 2.97 -- --

97-5.A 14 - 24 1.93  -  -8.07 15.93 12.72 12.78 11.32 3.21 3.15 4.61

97-5.B
c

49 - 59 -33.41  -  -43.41 15.59 12.20 -- -- 3.39 -- --

97-6.A
h

12 - 22 1.06  -  -8.94 13.06 9.94 -- -- 3.12 -- --

97-6.B 46.5 - 56.5 -33.30  -  -43.30 13.12 9.69 9.99 8.51 3.43 3.13 4.61

99EA-3A 15 - 20 -0.21  -  -5.21 14.79 11.70 11.79 10.26 3.09 3.00 4.53

04-6.A 15 - 30 -1.42  -  -16.42 13.58 -- 10.35 8.81 -- 3.23 4.77

AV-09 14 - 19 1.61  -  -3.39 15.61 NM 12.54 10.98 -- 3.07 4.63

AV-10 10 - 15 3.54  -  -1.46 13.54 NM 10.39 8.95 -- 3.15 4.59

AV-11 10.5 - 15.5 2.14  -  -2.86 12.64 NM 9.59 8.11 -- 3.05 4.53

AV-12 10.5 - 15.5 3.10  -  -1.90 13.60 NM 10.53 8.96 -- 3.07 4.64

AV-13 10 - 15 4.28  -  -0.72 14.28 NM 11.21 10.18 -- 3.07 4.10

TMW-01
d

20 - 30 -4.70  -  -14.70 15.3 -- 12.14 10.53 -- 3.16 4.77

TMW-02
d

17 - 27 -4.08  -  -14.08 12.92 -- 9.71
e

8.06
f

-- 3.21 4.86

TMW-03
d

17 - 27 -1.49  -  -11.49 15.51 -- 12.23 10.65 -- 3.28 4.86

TMW-04
d

13 - 23 0.05  -  -9.95 13.05 -- 9.83 8.25 -- 3.22 4.80

TMW-05
d

10 - 20 3.49  -  -6.51 13.49 -- 10.27 8.70 -- 3.22 4.79

TMW-06
d

13 - 23 0.33  -  -9.67 13.33 -- 10.12 8.53 -- 3.21 4.80

TMW-07
d

15 - 25 0.74  -  -9.26 15.74 -- 12.55 11.00 -- 3.19 4.74

TMW-08
d

15 - 25 -1.08  -  -11.08 13.92 -- 12.75 9.21 -- 1.17 4.71

TMW-09
d

15 - 25 -0.31  -  -10.31 14.69 -- 11.47 9.88
g

-- 3.22 4.81

TMW-10
d

13.5 - 23.5 1.67  -  -8.33 15.17 -- 11.99 10.40 -- 3.18 4.77

TMW-11
d

12 - 22 1.82  -  -8.18 13.82 -- 10.62 8.97 -- 3.20 4.85

TMW-12
d

10 - 20 2.65  -  -7.35 12.65 -- 9.44 7.72 -- 3.21 4.93

3/4/2003 6/12/2003 12/11/2003 3/4/2003 6/12/2003 12/11/2003

BV-12 4 - 8 9.18  -  5.18 13.18 4.77 4.59 3.35 8.41 8.59 9.83

BV-13 4 - 7 8.29  -  5.29 12.29 3.33 4.78 3.23 8.96 7.51 9.06

BV-14 4 - 7 7.99  -  4.99 11.99 NM 4.48 NM NM 7.51 NM

BV-15 4 - 8 9.90  -  5.90 13.90 6.08 NM 4.98 7.82 NM 8.92

Notes:

-- - not available

b
 Relative to State Planar Coordinate System

c
 Well decommissioned in 2006

d
 Well installed in September 2008

e
 Water level collected on September 23, 2008

f
 Water level collected on March 18, 2009

g
 Water level collected on March 17, 2009

h 
Damaged and replaced with well 04-6A in 2004

bgs - below ground surface

ID - identification

MFA- Maintenance Facility Area

MP - measuring point

msl - mean sea level

Aquifer A

Perched Groundwater

NM - not measured

a
 AV - air venting well, BV - bioventing well, TMW - temporary monitoring well

Depth to Water (feet below MP) Water Table Elev. (feet above msl)

Depth to Water (feet below MP) Water Table Elev. (feet above msl)

RI/FS - remedial investigation/feasibility study

Screen Interval 

Depth (feet bgs)Well ID
a

Screen Interval Elevation 

Elev. (feet above msl)

MP Elev. 

(feet)
b

Well ID
a

Screen Interval 

Depth (feet bgs)

Screen Interval Elevation 

Elev. (feet above msl)

MP Elev. 

(feet)
b
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Table 3-1 

RI/FS Screening Levels 

RI/FS Port of Longview MFA – International Paper

 

 Soil Screening Levels 

Groundwater 

Screening Levels 

Chemicals of 

Concern 

MTCA Method C 

Direct Contact 

MTCA Method C 

Protection of 

Groundwater 

(Calculated using 

MTCA Defaults for 

Sand Soil Type) 

MTCA Method C 

Protection of 

Groundwater 

(Calculated using 

soil properties for 

silty loam)e 
MTCA 

Method B 

MTCA 

Method C 

TPH (mg/kg) (mg/L) 

Diesel Range Organicsa 2,000 2,000 2,000 0.500 0.500 

Residual Range Organicsa 2,000 2,000 2,000 0.500 0.500 

PAHs (µg/kg) (µg/L) 

Naphthalene 70,000,000 9,700 18,000 160 350 

2-Methylnaphthalene 14,000,000 3,800F 7,100f 32 70 

Acenaphthylene NE NE NE NE NE 

Acenaphthene 210,000,000 210,000 420,000 960 2,100 

Fluorene 140,000,000 220,000 430,000 640 1,400 

Phenanthrene NE NE NE NE NE 

Anthracene 1,100,000,000 5,000,000 9,900,000 4,800 11,000 

Fluoranthene 140,000,000 1,400,000- 2,800,000 640 1,400 

Pyrene 110,000,000 1,400,000 2,900,000 480 1,100 

Benzo[g,h,i]perylene NE NE NE NE NE 

cPAHs TEF b (µg/kg) (µg/L) 

Benzo[a]pyrenec 1 18,000 2,300 4,700 0.012 0.12 

Benzo[a]anthracenec 0.1 180,000 8,600 17,000 0.12 1.2 

Benzo[b]fluoranthenec 0.1 180,000 30,000 59,000 0.12 1.2 

Benzo[k]fluoranthenec 0.1 180,000 30,000 59,000 0.12 1.2 

Chrysenec 0.01 1,800,000 96,000 190,000 1.2 12 

Dibenzo[a,h]anthracenec 0.1 180,000 43,000 86,000 0.12 1.2 

Indeno[1,2,3-cd]pyrenec 0.1 180,000 83,000 170,000 0.12 1.2 

TTEC 18,000 2,300 4,700 0.012 0.12 

VOCs (µg/kg) (µg/L) 

1,2,4-Trimethylbenzene NE NE NE NE NE 

1,3,5-Trimethylbenzene 35,000,000 2,900f 4,900f 80 180 

2-Butanone (methyl ethyl ketone) 2,100,000,000 43,000f 27,000f 4,800 11,000 

4-Isopropyltoluene NE NE NE NE NE 

Acetone 3,200,000,000 63,000 39,000 7,200 16,000 

Carbon Disulfide 350,000,000 12,000 15,000 800 1,800 

Ethylbenzene 350,000,000 15,000 20,000 800 1,800 

Isopropylbenzene (cumene) 350,000,000 33,000f 56,000f 800 1,800 

m,p-Xylenes 700,000,000 d 30,000 40,000 1,600 d 3,500 d 

Naphthalene 70,000,000 9,700 18,000 160 350 

o-Xylene 700,000,000 d 32,000 45,000 1,600 d 3,500 d 

Toluene 280,000,000 10,000 13,000 640 1,400 

SVOCs (µg/kg) (µg/L) 

Dibenzofuran 3,500,000 6,500f 13,000f 16 35 

Pentachlorophenol 330,000 35 3.5 0.22 2.2 
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 Soil Screening Levels 

Groundwater 

Screening Levels 

Chemicals of 

Concern 

MTCA Method C 

Direct Contact 

MTCA Method C 

Protection of 

Groundwater 

(Calculated using 

MTCA Defaults for 

Sand Soil Type) 

MTCA Method C 

Protection of 

Groundwater 

(Calculated using 

soil properties for 

silty loam)e 
MTCA 

Method B 

MTCA 

Method C 

Metals (µg/kg) (µg/L) 

Arsenic 88,000 340 340 0.058 0.58 

Barium 700,000,000 5,800,000 5,800,000 3,200 7,000 

Cadmium NE 2,400 2,400 8 18 

Chromium (Cr) 5,300,000,000 

(CrIII) 

11,000,000 (CrVI) 

1,100,000,000 

(CrIII) 

40,000 (CrVI) 

1,100,000,000 

(CrIII) 

40,000 (CrVI) 

24,000 

(CrIII) 

48 (CrVI) 

53,000 

(CrIII) 

110 (CrVI) 

Lead NE NE NE NE NE 

Mercury NE NE NE NE NE 

Selenium 18,000,000 18,000 18,000 80 180 

Silver 18,000,000 30,000 30,000 80 180 

 

Notes: 

MTCA Cleanup Regulation, WAC 173-340.  MTCA Method A, B, and C soil and groundwater values are from Ecology website 

CLARC tables downloaded as of August 2015 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 
 
a TPH screening levels are based on the MTCA Method A cleanup levels 
b TEF applied in TTEC cleanup level calculations 
c These seven compounds are cPAHs and screening levels are typically based upon TTEC cleanup level values that are sums 

  of concentrations of all seven compounds after applying the associated TEF – rather than based upon individual screening 

  levels for each individual compound.  Note:  CLARC table values for benzo(k)fluoranthene, chrysene, and 

  dibenzo(a,h)anthracene were not calculated correctly as per WAC 173-340-902 (Table 708-2) and the WA Dept. of Ecology 

  guidance on evaluating human health toxicity of cPAHs using TEFs. 
d MTCA level for xylenes is based on total xylenes. 
e The soil properties for silty loam were obtained from the Johnson and Ettinger Model for Vapor Intrusion 

  (http://www.epa.gov/oswer/riskassessment/airmodel/johnson_ettinger.htm) 
f The chemical specific properties used in the migration to groundwater calculations were obtained from EPA (2015). 
 

CLARC - Cleanup Levels and Risk Calculation 

cPAHs - carcinogenic polycyclic aromatic hydrocarbons 

MFA - Maintenance Facility Area 

µg/kg - micrograms per kilogram 

µg/L - micrograms per liter 

mg/kg - milligrams per kilogram 

mg/L - milligrams per liter 

MTCA - Model Toxics Control Act 

NE - not established 

PAHs - polycyclic aromatic hydrocarbons 

RI/FS - remedial investigation/feasibility study 

SVOCs - semivolatile organic compounds 

TEF - toxicity equivalency factor 

TPH - total petroleum hydrocarbons 

TTEC - total toxic equivalent concentration 

VOCs - volatile organic compounds 

WAC - Washington Administrative Code 



Table 3-2

Summary of Initial Remedial Investigation Soil Analytical Results (1997 to 2000)

RI/FS Port of Longview MFA - International Paper

TPH (mg/kg) PAHs (µg/kg)

Investigation of Areas of Soil Impact Outside the Containment Area (URS Greiner Woodward-Clyde, 1998)

97-8.A 10/11/1997 4.5 NA NA 5.0 U 10 U 10 U 10 U 10 U 10 U 10 U 5 U 5 U 10 U 10 U 11 5 U 300 U 10 1.1

97-8.A 10/11/1997 9 NA NA 5.0 U 10 U 10 U 10 U 10 U 10 U 10 U 5 U 5 U 10 U 10 U 5 U 5 U 300 U 10 U NA

97-1.A 11/7/1997 5 NA NA 0.005 UJ 10 UJ 5 UJ 40 UJ 200 UJ 30 UJ 50 UJ 0 UJ 10 UJ 50 UJ 10 UJ 5 UJ 7 J 10 UJ 10 UJ NA

97-1.A 11/7/1997 9 NA NA 0.005 UJ 10 UJ 5 UJ 40 UJ 200 UJ 30 UJ 50 UJ 0 UJ 10 UJ 50 UJ 10 UJ 5 UJ 5 UJ 10 UJ 10 UJ NA

97-2.A 11/10/1997 4.5 NA NA 5.0 U 10 U 10 U 10 U 10 U 10 U 10 U 5 U 5 U 14 10 U 5 U 6 300 U 14 NA

97-2.A 11/10/1997 9 NA NA 5.0 U 10 U 10 U 10 U 10 U 10 U 10 U 5 U 5 U 10 U 10 U 5 U 5 U 300 U 10 U NA

97-3.A 11/10/1997 5 NA NA 5.0 U 10 U 18 14 24 10 U 29 5 U 5 U 76 10 U 8 5 300 U 58 19

97-3.A 11/11/1997 11 NA NA 5.0 U 10 U 10 U 10 U 10 U 10 U 10 U 5 U 5 U 10 U 10 U 5 U 5 U 300 U 10 U NA

97-9.A 11/11/1997 4.5 NA NA 5.0 U 53 44 27 86 22 74 46 7 47 39 21 199 300 U 45 46

97-9.A 11/11/1997 11 NA NA 5.0 U 213 10 U 10 U 10 U 10 U 10 U 5 U 5 U 16 101 5 U 3,300 300 U 11 NA

Additional Perimeter Boring Investigation Work Plan, Former Treated Wood Products Area (URS Greiner Woodward-Clyde, 1999)

PB-01 7/14/1998 3 - 4.5 3,300 50 U NA 225,000 29,500 6,820 11,900 3,740 26,200 NA 1,000 U 234,000 177,000 1,530 532,000 10,000 U 139,000 11,749

PB-02 7/15/1998 7.5 - 9 3,300 50 U NA 47,500 8,050 1,930 3,510 1,170 7,120 NA 1,000 U 52,300 37,000 1,000 U 137,000 10,000 U 30,600 3,274

PB-03 7/15/1998 6 - 7.5 42 50 U NA 620 121 100 U 100 U 100 U 144 NA 100 U 811 482 100 U 1,160 1,000 U 444 14

PB-04 7/15/1998 4.5 - 6 1,800 50 U NA 44,400 6,240 1,670 2,890 1,000 U 5,470 NA 1,000 U 40,700 39,800 1,000 U 245,000 10,000 U 24,600 2,638

PB-05 7/16/1998 3 - 4.5 25 U 50 U NA 95 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 42 10 U 42 100 U 10 U NA

PB-06 7/16/1998 1.5 - 3 54 50 U NA 308 25 24 41 14 33 NA 10 U 60 108 16 46 100 U 48 34

PB-07 7/16/1998 3 - 4.5 74 50 U NA 1,030 33 15 29 11 49 NA 10 U 143 473 10 U 12,300 100 U 106 23

PB-08 7/16/1998 3 - 4.5 25 U 50 U NA 65 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 56 10 U 24 100 U 10 U NA

PB-09 7/16/1998 3 - 4.5 25 U 50 U NA 50 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 47 10 U 41 100 U 10 U NA

PB-10 7/16/1998 3 - 4.5 25 U 50 U NA 340 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 128 10 U 171 100 U 10 U NA

PB-11 7/17/1998 6 - 7.5 13,000 50 U NA 691,000 100,000 U 100,000 U 100,000 U 100,000 U 100,000 U NA 100,000 U 474,000 537,000 100,000 U 4,060,000 1,000,000 U 340,000 NA

PB-11 7/17/1998 9 - 10.5 54 50 U NA 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U NA 1,000 U 1,000 U 1,000 U 1,000 U 8,100 10,000 U 1,000 U NA

PB-12 7/17/1998 7.5 - 9 100 50 U NA 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U NA 1,000 U 1,000 U 1,000 U 1,000 U 8,130 10,000 U 1,000 U NA

PB-12 7/17/1998 9 - 10.5 25 U 50 U NA 100 U 100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U 6,700 1,000 U 100 U NA

PB-13 7/17/1998 7.5 - 9 25 U 50 U NA 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U NA 1,000 U 1,000 U 1,000 U 1,000 U 11,800 10,000 U 1,000 U NA

97-4.B 7/20/1998 6 - 7.5 25 U 50 U NA 100 U 100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U 900 1,000 U 100 U NA

97-4.B 7/20/1998 9 - 10.5 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 100 U 10 U NA

97-5.A 7/21/1998 9.5 - 11 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 100 U 10 U NA

97-5.A 7/21/1998 12.5 - 14 25 U 50 U NA 10 U 11 15 21 10 U 13 NA 10 U 14 10 U 10 U 10 U 100 U 15 18

PB-14 7/21/1998 7.5 - 9 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 25 100 U 10 U NA

97-10.A 7/22/1998 9.5 - 11 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 100 U 10 U NA

97-10.A 7/22/1998 11 - 12.5 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 100 U 10 U NA

97-6.B 7/23/1998 7.5 - 9 490 50 U NA 4,290 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U NA 1,000 U 4,740 3,840 1,000 U 187,000 10,000 U 3,270 NA

97-6.B 7/23/1998 10.5 - 12 1,900 500 U NA 55,500 7,900 2,210 3,950 1,320 7,320 NA 1,000 U 47,500 53,800 1,000 U 245,000 10,000 U 31,800 3,600
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Table 3-2

Summary of Initial Remedial Investigation Soil Analytical Results (1997 to 2000)

RI/FS Port of Longview MFA - International Paper

TPH (mg/kg) PAHs (µg/kg)

70,000,000 330,000 110,000,000 18,000

2,3001,400,000359,70083,0008,600

140,000,000

1,400,000

140,000,000

220,000

180,0001,800,000

96,000

3,500,000

6,500

180,000

43,000

18,000

2,300

180,000

30,000
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Soil and Groundwater Investigation of Eastern Area (URS Greiner Woodward-Clyde, 2000)

99EA-SB1 1/5/1999 8.5 - 10 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99EA-SB1 1/5/1999 14.5 - 16 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99EA-SB2 1/5/1999 7 - 8.5 460 75 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 4,070 3,300 U 3,300 U 3,300 U 16,500 U 3,300 U NA

99EA-SB2 1/5/1999 8.5 - 10 25 U 62 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99EA-SB3 1/5/1999 5.5 - 7 130 U 980 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 16,500 U 3,300 U NA

99EA-SB3 1/5/1999 8.5 - 10 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99EA-SB3 1/5/1999 10 - 11.5 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 18 1,650 U 330 U NA

Soil and Groundwater Investigation of Western Area (URS Greiner Woodward-Clyde, 2000)

99NW-SB1 1/6/1999 4 - 5.5 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99NW-SB1 1/6/1999 8.5 - 10 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99NW-SB2 1/6/1999 4 - 5.5 250 U 1,200 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 165,000 U 33,000 U NA

99NW-SB2 1/6/1999 8.5 - 10 25 U 79 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 16,500 U 3,300 U NA

99NW-SB3 1/6/1999 2.5 - 4 25 U 200 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 16,500 U 3,300 U NA

99NW-SB3 1/6/1999 8.5 - 10 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99SW-SB1 1/7/1999 1 - 2.5 600 550 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 33,000 U 165,000 U 33,000 U NA

99SW-SB1 1/7/1999 5.5 - 7 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99SW-SB1 1/7/1999 8 - 8.5 25 U 91 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99SW-SB2 1/7/1999 1 - 2.5 25 U 74 660 U 660 U 660 U 660 U 660 U 660 U 660 U 660 U 660 U 660 U 660 U 660 U 660 U 3,300 U 660 U NA

99SW-SB2 1/7/1999 5.5 - 7 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99SW-SB3 1/7/1999 2.5 - 4 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99SW-SB3 1/7/1999 8.5 - 10 25 U 50 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99SW-SB4 1/7/1999 1 - 2.5 25 U 100 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 16,500 U 3,300 U NA

99SW-SB4 1/7/1999 5.5 - 7 25 U 80 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 330 U 1,650 U 330 U NA

99SW-SB4 1/7/1999 10 - 11.5 25 U 50 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 3,300 U 16,500 U 3,300 U NA
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Table 3-2

Summary of Initial Remedial Investigation Soil Analytical Results (1997 to 2000)

RI/FS Port of Longview MFA - International Paper
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Additional Perimeter Boring Investigation Report and Maintenance Facility Work Plan (URS Greiner Woodward-Clyde, 2000)

PB-15 7/19/1999 3 - 5 9,600 500 U NA 260,000 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U NA 200,000 U 200,000 U 200,000 U 200,000 U 4,580,000 200,000 U 200,000 U NA

PB-15 7/19/1999 5 - 7 430 500 U NA 4,430 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U NA 1,000 U 1,230 2,370 1,000 U 67,500 10,000 U 1,000 U NA

PB-17 7/19/1999 3 - 5 25 U 50 U NA 416 47 71 92 32 57 NA 11 311 341 32 115 100 U 179 93

PB-17 7/19/1999 5 - 7 75 50 U NA 2,500 100 U 100 U 100 U 100 U 100 U NA 100 U 427 2,150 100 U 969 1,000 U 192 NA

PB-18 7/19/1999 3 - 5 5,000 500 U NA 143,000 20,200 10,000 U 11,900 10,000 U 17,100 NA 10,000 U 128,000 113,000 10,000 U 845,000 100,000 U 76,400 3,381

PB-20 7/20/1999 3.5 - 5.5 4,600 500 U NA 103,000 10,000 U 10,000 U 10,000 U 10,000 U 10,000 U NA 10,000 U 55,400 60,500 10,000 U 426,000 100,000 U 35,100 NA

PB-20 7/20/1999 5.5 - 7.5 110 51 NA 3,110 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U NA 1,000 U 1,000 U 1,000 U 1,000 U 76,900 10,000 U 1,000 U NA

PB-21 7/20/1999 3.5 - 5.5 25 U 50 U NA 128 100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U 1,750 1,000 U 100 U NA

PB-21 7/20/1999 5.5 - 7.5 38 50 U NA 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U NA 1,000 U 1,000 U 1,000 U 1,000 U 10,700 10,000 U 1,000 U NA

PB-23 7/20/1999 5.5 - 7.5 25 U 50 U NA 563 100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 218 100 U 100 U 1,000 U 100 U NA

PB-24 7/20/1999 3.5 - 5.5 7,100 500 U NA 236,000 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U NA 200,000 U 220,000 200,000 U 200,000 U 697,000 200,000 U 200,000 U NA

PB-26 7/20/1999 3.5 - 5.5 3,100 500 U NA 103,000 14,600 12,600 11,200 10,000 U 12,800 NA 10,000 U 73,700 56,000 10,000 U 73,300 100,000 U 48,700 15,308

PB-27 7/20/1999 3.5 - 5.5 25 U 50 U NA 312 10 U 20 25 10 U 10 NA 10 U 56 254 22 220 100 U 35 25

PB-27 7/20/1999 5.5 - 7.5 39 52 NA 339 100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U 4,460 1,000 U 100 U NA

PB-28 7/21/1999 3.5 - 5.5 25 U 50 U NA 499 107 100 U 226 100 U 136 NA 100 U 444 109 100 U 2,650 1,000 U 293 35

PB-28 7/21/1999 5.5 - 7.5 26,000 2,500 U NA 576,000 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U NA 200,000 U 308,000 323,000 200,000 U 3,080,000 200,000 U 200,000 U NA

PB-29 7/21/1999 5.5 - 7.5 25 U 50 U NA 412 10 U 10 U 10 U 10 U 10 U NA 10 U 30 283 10 U 220 100 U 16 NA

PB-31 7/21/1999 3.5 - 5.5 3,200 500 U NA 93,900 20,000 U 20,000 U 20,000 U 20,000 U 20,000 U NA 20,000 U 119,000 42,800 20,000 U 242,000 200,000 U 80,300 NA

PB-33 7/21/1999 3.5 - 5.5 25 U 50 U NA 76 10 U 10 U 10 U 10 U 10 U NA 10 U 18 13 10 U 30 100 U 10 U NA

PB-34 7/21/1999 5 - 7 25 U 50 U NA 10 U 10 U 10 U 10 U 10 UJ 10 U NA 10 U 16 38 10 U 10 U 100 U 10 U NA

PB-34 7/21/1999 7 - 9 44 50 U NA 1,080 3,360 3,120 3,440 3,670 3,950 NA 3,660 3,650 1,810 3,580 10,500 17,300 3,470 4,931

PB-34 7/21/1999 9 - 11 25 UJ 50 UJ NA 12 J 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ NA 10 UJ 10 UJ 10 UJ 10 UJ 770 J 100 UJ 10 UJ NA

PB-34 7/21/1999 11 - 13 25 UJ 50 UJ NA 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ NA 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 100 UJ 10 UJ NA

PB-35 8/2/1999 7 - 9 44 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 100 U 10 U NA

PB-35 8/2/1999 9 - 11 39 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 100 U 10 U NA

PB-37 8/2/1999 5.5 - 7.5 25 U 50 U NA 11 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 40 100 U 10 U NA

PB-39 8/2/1999 3.5 - 5.5 25 U 50 U NA 24 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 15 100 U 10 U NA

PB-40 8/2/1999 5.5 - 7.5 40 93 NA 525 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 74 10 U 9,690 100 U 10 U NA

PB-41 8/3/1999 5.5 - 7.5 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 41 100 U 10 U NA

PB-42 8/3/1999 3.5 - 5.5 39 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 100 U 10 U NA

PB-43 8/3/1999 3.5 - 5.5 43 50 U NA 13 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 100 U 10 U NA
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Table 3-2

Summary of Initial Remedial Investigation Soil Analytical Results (1997 to 2000)

RI/FS Port of Longview MFA - International Paper
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Offsite Investigation Report and Additional Action Feasibility Study (URS Greiner Woodward-Clyde, 2000)

PB-44 2/23/2000 5 - 6 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 100 U 10 U NA

PB-45 2/23/2000 5 - 7 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 50 U 10 U NA

PB-46 2/23/2000 5 - 7 3,000 50 U NA 73,000 41,700 26,800 37,200 12,300 45,300 NA 3,200 184,000 57,100 9,960 18,900 240 U 147,000 37,689

PB-47 2/23/2000 5 - 6 35 50 U NA 915 10 U 32 37 10 U 26 NA 10 U 68 1,340 22 286 50 U 74 38

PB-48 2/23/2000 6.5 - 7 25 U 50 U NA 89 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 33 10 U 481 50 U 10 U NA

PB-49 2/23/2000 7 - 9 25 U 50 U NA 204 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 44 10 U 81 50 U 10 U NA

PB-50 2/24/2000 3 - 4.5 25 U 88 NA 10 U 25 20 68 15 29 NA 10 U 58 10 U 19 16 50 U 47 33

PB-51 2/24/2000 3 - 5 25 U 350 NA 20 134 104 386 79 154 NA 36 266 24 113 62 50 U 236 180

PB-52 2/24/2000 7.5 - 9 41 50 U NA 1,090 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 400 10 U 1,010 50 U 10 U NA

PB-53 2/24/2000 7 - 8.5 38 50 U NA 1,560 10 U 10 U 10 U 10 U 10 U NA 10 U 22 1,620 10 U 348 50 U 10 U NA

PB-53 2/24/2000 8.5 - 9 52 50 U NA 2,170 10 U 10 U 10 U 10 U 10 U NA 10 U 10 608 10 U 9,050 50 U 10 U NA

PB-54 2/24/2000 8.5 - 9 67 180 NA 1,390 10 U 10 U 11 10 U 10 U NA 10 U 13 108 10 U 13,600 50 U 11 1.1

PB-55 2/24/2000 5 - 7 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 50 U 10 U NA

PB-56 2/25/2000 7 - 9 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 50 U 10 U NA

PB-57 2/25/2000 7 - 8 36 50 U NA 1,130 10 U 10 U 11 10 U 10 U NA 10 U 13 411 10 U 2,020 50 U 10 U 1.1

PB-57 2/25/2000 8 - 9 71 50 U NA 189 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 11,300 50 U 10 U NA

PB-58 2/25/2000 5.5 - 7 25 U 50 U NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 50 U 10 U NA

Notes:

Numbers in bold indicate the result meets or exceeds the MTCA Method C Soil Cleanup Levels, Protection of Groundwater.

MTCA Cleanup Regulation, WAC 173-340.  MTCA Method C soil values are from Ecology website CLARC tables downloaded as of August 2015 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).

*Pattern profile does not match the laboratory standard pattern.

CLARC - Cleanup Levels and Risk Calculation NA - not analyzed

cPAH - carcinogenic polycyclic aromatic hydrocarbon NE - not established

ft bgs - feet below ground surface PAHs - polycyclic aromatic hydrocarbons

ID - identification RI/FS - remedial investigation/feasibility study

J - result is an estimated value TPH - total petroleum hydrocarbons

µg/kg - micrograms per kilogram TTEC - total toxic equivalent concentration

mg/kg - milligrams per kilogram U - compound was analyzed for but not detected above the reporting limit shown

MFA - Maintenance Facility Area UJ - the associated quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample

MTCA - Model Toxics Control Act

b
cPAH cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in WAC 173-340-780 (8).  The mixture of cPAHs shall be considered a single hazardous substance and compared to the applicable MTCA

  Method C cleanup levels for benzo(a)pyrene.  TTEC was calculated using only results reported as detected.

a
TPH cleanup levels are based on MTCA Method A values.
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5 0.250 U 0.250 U 0.25 U 0.053 J 0.150 J 0.051 J 0.21 J 0.25 U 0.16 J 0.093 J 0.26 U 0.25 U 0.27 U

Residual Range Organics
a 0.5 0.5 0.500 U 0.500 U 0.5 U 0.53 U 0.210 J 0.52 U 0.50 U 0.50 U 0.16 J 0.50 U 0.52 U 0.50 U 0.53 U

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350 147 0.743 0.19 0.064 U 0.96 U 0.015 U 0.061 J 0.1 U 0.022 U 0.059 0.026 J 0.011 J 0.0054 U

2-Methylnaphthalene 32 70 NA NA 0.020 U 0.015 U NA 0.0094 J 0.0074 J 0.1 U 0.01 J 0.57 0.010 J 0.0026 J 0.0023 J

Acenaphthylene NE NE 0.244 U 0.0305 0.020 U 0.0033 J NA 0.0054 J 0.0037 J 0.0023 J 0.0053 J 0.040 0.020 U 0.020 U 0.02 U

Acenaphthene 960 2,100 3.99 0.627 0.16 0.018 U NA 0.0085 J 0.021 J 0.10 U 0.01 J 1.7 0.055 J 0.020 U 0.0052 J

Dibenzofuran 16 35 NA NA 0.020 U 0.0074 J NA 0.02 U 0.0097 J 0.1 U 0.0075 J 1.1 0.015 J 0.020 U 0.020 U

Fluorene 640 1,400 0.689 0.271 0.042 0.01 NA 0.008 J 0.014 J 0.10 U 0.015 J 1.7 0.037 J 0.020 U 0.0049 J

Phenanthrene NE NE 0.936 0.538 0.24 0.099 NA 0.031 0.17 0.10 U 0.071 3.2 0.45 J 0.0085 J 0.042

Anthracene 4,800 11,000 0.0953 0.0961 0.037 0.028 NA 0.044 0.068 J 0.024 J 0.048 0.42 0.13 J 0.020 J 0.023

Fluoranthene 640 1,400 0.0608 0.204 0.14 0.21 NA 0.052 0.5 0.042 J 0.13 1.9 1.6 J 0.021 0.12

Pyrene 480 1,100 0.0477 0.123 0.12 0.18 NA 0.048 0.43 0.046 J 0.11 0.96 1.3 J 0.017 J 0.10

Benzo[a]anthracene
b

0.12 1.2 0.0244 U 0.0244 U 0.064 0.12 0.036 J 0.027 0.22 0.022 J 0.066 0.33 0.96 J 0.014 J 0.080

Chrysene
b

1.2 12 0.0244 U 0.0244 U 0.082 0.17 0.039 J 0.037 0.29 0.031 J 0.085 0.43 1.3 J 0.016 J 0.085

Benzo[b]fluoranthene
b

0.12 1.2 0.0244 U 0.0244 U 0.081 0.12 NA 0.041 0.33 0.037 J 0.096 0.38 1.7 J 0.023 0.16

Benzo[k]fluoranthene
b

1.2 12 0.0244 U 0.0244 U 0.069 0.23 NA 0.034 0.24 0.018 J 0.058 0.25 0.70 J 0.0071 J 0.043

Benzo[a]pyrene
b

0.012 0.12 0.0244 U 0.0244 U 0.070 0.16 NA 0.033 0.28 0.025 J 0.08 0.25 1.2 J 0.013 J 0.076

Indeno[1,2,3-cd]pyrene
b

0.12 1.2 0.0244 U 0.0244 U 0.051 0.10 NA 0.029 0.25 J 0.019 J 0.062 0.18 0.99 J 0.011 J 0.086

Dibenzo[a,h]anthracene
b

0.12 1.2 0.0488 U 0.0488 U 0.020 U 0.032 NA 0.0063 J 0.049 J 0.0038 J 0.0097 J 0.048 0.23 J 0.0026 J 0.018 J

Benzo[g,h,i]perylene NE NE 0.0244 U 0.0244 U 0.054 0.088 NA 0.032 0.26 0.025 J 0.064 0.21 0.91 J 0.012 J 0.082

Pentachlorophenol 0.22 2.2 0.244 U 0.244 U 2.0 U 0.5 UJ 0.96 U 1.0 UJ 0.95 U 1.0 U 0.095 U 1.0 U 0.96 UJ 0.96 U 1.0 UJ

TTEC
b

0.012 0.12 NA NA 0.0973 0.2219 0.0040 0.0471 0.3918 0.0353 0.1100 0.3731 1.671 0.0189 0.1156

Bioventing and Biosparging System OperationalBaseline

AV-09

5/3/2002 9/11/2002 3/6/2003 9/12/2003 3/10/2004 9/10/2004MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

3/15/2005 9/21/2005 3/22/2006 9/27/2006 3/8/2007 6/8/2007 9/19/2007
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

0.27 U 0.035 J 0.032 J 0.27 U 0.28 U NA 0.27 U 0.28 U 0.28 U 0.30 U 0.30 U 0.26 * 0.30 *

0.53 U 0.50 UJ 0.52 U 0.53 U 0.56 U NA 0.53 U 0.55 U 0.56 U 0.59 U 0.59 U 0.50 U 0.52 U

0.023 U 0.020 U 0.011 J 0.016 U 0.0077 0.014 0.14 0.063 0.044 0.0076 0.038 0.014 0.017

0.0059 J 0.020 U 0.020 U 0.0037 U 0.0034 U 0.0034 U 0.018 0.016 0.0037 U 0.0034 U 0.0048 0.0046 0.0073

0.020 U 0.020 U 0.020 U 0.0011 J 0.00078 J 0.0096 0.0035 U 0.0036 U 0.0030 J 0.0020 J 0.0021 J 0.0024 J 0.0068

0.051 0.0052 J 0.020 U 0.0023 J 0.0082 0.0054 U 0.012 0.0063 0.017 0.0048 0.012 0.013 0.027

0.012 J 0.020 U 0.020 U 0.0017 J 0.0032 J 0.0034 U 0.0048 0.0066 0.0081 0.0041 0.0094 0.0085 0.022

0.024 0.020 U 0.020 U 0.0018 J 0.0044 0.0013 J 0.0052 0.0043 0.0098 0.0033 J 0.010 0.010 0.027

0.32 0.039 U 0.011 J 0.012 0.039 0.0048 U 0.042 0.0089 0.10 0.02 0.052 0.074 0.10

0.10 0.035 0.0075 J 0.0072 0.012 0.0058 0.013 0.0064 0.040 0.026 0.054 0.099 0.23

0.80 0.092 0.025 0.021 0.11 0.0022 J 0.12 0.016 0.29 0.051 0.13 0.21 0.15

0.64 0.094 0.023 0.019 0.085 J 0.0011 J 0.11 0.015 0.25 0.048 0.12 0.21 0.14

0.61 0.089 0.020 0.017 0.076 0.0034 U 0.09 0.013 0.20 0.038 0.11 0.17 0.11

0.61 0.090 0.022 0.018 J 0.086 0.0034 U 0.11 0.015 0.24 0.048 0.11 0.21 0.12

1.2 0.15 0.032 0.032 0.17 0.0034 U 0.19 0.027 0.46 0.080 0.22 0.33 0.22

0.38 0.045 0.010 J 0.010 J 0.053 0.0034 U 0.062 0.0079 0.15 0.031 0.064 0.12 0.074

0.68 J 0.12 0.025 0.023 0.12 0.0034 U 0.14 0.018 0.27 0.049 0.15 0.24 0.16

0.76 0.097 0.024 J 0.021 0.13 0.0034 U 0.13 0.021 0.30 0.057 0.14 0.25 0.19

0.14 0.019 J 0.0052 J 0.0037 J 0.028 0.0034 U 0.031 0.0037 0.065 0.013 0.028 0.054 0.039

0.75 0.086 0.023 0.020 0.12 0.0034 U 0.16 0.020 0.33 0.056 0.14 0.22 0.17

0.98 UJ 0.96 UJ 0.98 UJ 0.5 U 0.50 U NA 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

0.9951 0.1609 0.0343 0.0316 0.167 NA 0.191 0.0254 0.390 0.0714 0.207 0.335 0.22

AV-09

System ShutdownBiosparging Only

12/19/2007 3/25/2008 9/23/2008 3/14/2012 9/20/2012 3/13/20133/18/2009 9/23/2009 9/23/2009 3/17/2010 9/8/2010 3/9/2011 9/21/2011

Field Filtered
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

0.36 * 0.45 * 0.29 J 11.8 * 7.45 * 8.17 * 11 * 14 * 1,200 *J 660 *J 870 *J 950 *J 31 *

0.40 J 0.38 J 0.54 * 0.500 U 0.500 U 0.5 U 0.92 * 1.4 * 150 *J 81 *J 110 *J 120 *J 3.2 *

0.011 0.056 0.017 1,150 867 800 1,500 1,400 26,000 J 17,000 J 480,000 J 93,000 J 2,400

0.0050 J+ 0.011 0.0034 U NA NA NA 830 820 42,000 J 25,000 J NA NA 0.095 UJ

0.0039 0.0047 J+ 0.0034 U 2.44 U 5.90 U 3.4 5.8 5.6 230 J 150 J NA 18

0.012 0.010 0.0032 J 114 68.3 54 300 300 16,000 J 9,100 J NA NA 1,400

0.0057 J+ 0.012 0.0043 NA NA NA 160 170 11,000 J 6,500 J NA NA 930

0.0073 0.013 0.0026 J 38.4 27.4 22.4 140 150 9,300 J 5,600 J NA NA 790

0.038 0.021 0.012 17.1 8.05 7.98 190 200 17,000 J 9,800 J NA NA 1,400

0.19 0.20 0.078 1.31 1.30 1.19 28 30 2,800 J 1,600 J NA NA 200

0.092 0.022 0.016 1.15 1.25 1.07 72 77 7,200 J 4,300 J NA NA 460

0.091 0.023 0.020 0.797 0.717 0.725 44 53 3,700 J 2,200 J NA NA 330

0.071 0.019 0.015 0.0987 0.236 U 0.59 U 11 12 1,100 J 590 J 20,000 J 4,200 J 80

0.081 0.020 0.017 0.0999 0.236 U 0.59 U 9.8 11 1,000 J 550 J 16,000 J 3,400 J 77

0.14 0.036 0.028 0.0812 0.236 U 0.59 U 4.3 4.9 400 J 230 J NA NA 39

0.048 0.011 0.0091 0.0718 0.236 U 0.59 U 3.4 3.7 370 J 210 J NA NA 24

0.098 0.027 0.020 0.0668 0.236 U 0.59 U 3.7 4.1 350 J 200 J NA NA 28

0.095 0.025 0.020 0.0244 U 0.236 U 0.59 U 1.5 1.8 150 J 90 J NA NA 12

0.021 0.0053 0.0036 0.0488 U 0.472 U 1.18 U 0.33 0.41 34 J 20 J NA NA 2.6

0.099 0.025 0.021 0.0244 U 0.236 U 0.59 U 1.2 1.4 120 J 69 J NA NA 10

0.50 U 0.50 U 0.25 U 1.22 U 2.36 U 5.9 U 20 U 20 U 13 J 9.5 J 1,700 J 330 J 3.0 J

0.14 0.037 0.028 0.0930 NA NA 5.851 6.491 565 320 2,160 454 44.53

AV-09 AV-10

Bioventing and Biosparging System OperationalBaseline

9/17/2013 3/6/2014 9/10/20049/29/2014 5/3/2002 9/11/2002 3/6/2003 9/12/2003 3/10/2004

DUP DUP DUP DUP
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

34 * 38 * 28 * 31 * 16 * 1.5 * 2.9 * 6.1 * 3.6 J* 5.0 * 4.1 * 4.3 * 4.6

4.8 * 5.1 * 4.6 * 7.3 * 2.0 * 0.52 U 0.84 * 0.97 * 0.65 J* 1.1 * 1.3 * 0.86 0.96

1,500 1,500 1,300 51 200 0.069 J 0.15 6.2 4.9 5.7 1.8 1.5 4.9

2,400 2,100 5,200 850 980 0.057 J 0.24 2.5 2.1 0.35 0.034 U 0.16 1.1

22 18 61 26 17 0.20 J 2.3 6.4 1.7 4.8 1.3 4.1 5.0

1,000 920 2,700 1,200 870 1.7 J 17 65 42 140 46 160 240

640 550 1,900 700 450 0.020 U 0.42 18 16 51 11 28 43

500 410 1,700 640 480 0.020 U 0.72 15 14 41 9.7 29 55

920 700 3,000 1,200 800 0.020 U 1.8 1.2 4.5 18 0.56 8.0 19

130 97 560 180 110 0.75 J 1.6 2.8 2.5 3.5 1.5 3.0 4.8

330 250 1,000 500 340 0.14 J 9.1 7.5 1.6 5.6 1.7 1.4 3.5

220 170 810 330 210 0.054 J 2.2 3.3 0.99 4.0 1.0 0.71 J 2.4

41 32 210 78 47 0.042 J 1.6 0.82 0.16 0.39 0.11 0.11 0.35

39 30 210 77 47 0.15 J 1.3 1.1 0.30 0.47 0.074 J 0.14 0.38

19 15 99 36 20 0.091 J 1.2 0.96 0.32
d

0.19 0.077 0.077 0.20

14 11 68 26 15 0.040 J 0.33 0.29 0.020 U
d

0.065 0.035 J 0.038 0.07

14 11 73 29 14 0.050 J 0.51 0.52 J 0.16 0.12 0.06 0.047 0.14

6.3 J 4.9 J 29 13 6.6 0.033 J 0.31 J 0.34 0.14 0.087 0.033 J 0.028 0.086

1.5 J 1.3 J 8.0 J 3.3 1.6 0.0065 J 0.070 J 0.078 J 0.020 U 0.020 J 0.010 J 0.0047 0.019 J

5.5 4.4 28 12 5.9 0.033 J 0.26 0.30 0.14 0.082 0.034 0.027 0.091

19 U 2.4 J 96 U 13 J 1.5 J 0.10 J 0.32 J 0.81 J 0.21 J 0.80 J 0.5 U 0.50 U 0.50 U

22.57 17.72 116.5 45.4 23.49 0.0728 0.874 0.780 0.225 0.200 0.0872 0.074 0.216

AV-10

System ShutdownBiosparging OnlyBioventing and Biosparging System Operational

9/19/2007 12/19/2007 3/25/2008 9/25/2008 3/19/2009 9/23/20093/15/2005 9/21/2005 3/22/2006 9/27/2006 3/8/2007 3/17/2010

DUP
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

6.8 * 6.2 * 6.7 * 7.5 * 9.3 * 7.5 * 9.8 * 6.6 * 11 * 0.250 U 0.250 U 0.25 U 0.037 J

2.6 * 1.6 * 2.4 U 3.4 * 2.9 * 2.9 * 4.9 * 2.3 * 9.3 * 0.500 U 0.500 U 0.5 U 0.064 J

8.9 11 14 8.5 12 6.2 7.2 8.8 4.0 0.0242 0.291 0.020 U 0.017 U

1.3 5.1 7.3 1.8 1.6 0.55 1.2 4.0 0.86 NA NA 0.020 U 0.019 U

4.2 2.2 2.3 2.3 2.8 2.4 3.2 2.3 2.4 0.0241 U 0.0236 U 0.020 U 0.0098 U

210 97 100 100 130 92 100 140 91 0.0241 U 0.0778 0.020 U 0.016 U

100 31 20 52 36 34 44 100 41 NA NA 0.020 U 0.015

70 31 25 37 37 33 40 59 37 0.0241 U 0.0630 0.020 U 0.019

40 15 9.9 25 16 13 20 44 21 0.0241 U 0.136 0.020 U 0.052

8.3 6.6 7.6 8.1 11 10 11 7.4 15 0.0241 U 0.0257 0.020 U 0.011

9.1 2.6 1.6 3.2 3.0 3.0 3.9 4.6 3.4 0.0241 U 0.0623 0.020 U 0.04

5.8 1.6 0.93 1.9 1.6 1.7 2.2 2.5 2.4 0.0241 U 0.0439 0.020 U 0.03

0.68 0.14 0.13 0.20 0.16 0.18 0.17 0.14 0.19 0.0241 U 0.0236 U 0.020 U 0.011

0.69 0.094 0.079 0.095 0.100 0.16 0.15 J 0.16 0.13 0.0241 U 0.0236 U 0.020 U 0.015

0.24 0.098 0.064 J 0.14 0.058 0.076 0.060 0.0470 0.098 0.0241 U 0.0236 U 0.020 U 0.011

0.084 0.045 0.050 J 0.052 0.040 0.024 J 0.044 0.030 J 0.036 0.0241 U 0.0236 U 0.020 U 0.0095 J

0.16 0.068 0.049 J 0.11 0.054 0.057 0.048 0.031 0.034 0.0241 U 0.0236 U 0.020 U 0.0085 J

0.061 0.038 0.029 J 0.077 0.033 J 0.035 J 0.027 J 0.018 0.027 0.0241 U 0.0236 U 0.020 U 0.0073 J

0.012 J 0.0071 J 0.022 J 0.021 J 0.0078 J 0.0066 J 0.0081 J 0.0030 J 0.017 U 0.0482 U 0.0472 U 0.020 U 0.0098 U

0.049 0.043 0.036 J 0.083 0.032 J 0.034 J 0.025 J 0.020 0.017 J 0.0241 U 0.0236 U 0.020 U 0.0067 J

0.50 U 0.5 U 0.15 J 0.50 U 0.50 U 0.50 U 0.40 J 0.25 U 0.36 J 0.241 U 0.236 U 2.0 U 0.49 UJ

0.275 0.102 0.0793 0.160 0.0849 0.091 0.080 0.056 0.072 NA NA NA 0.0125

Baseline
Bioventing and Biosparging System 

Operational
System Shutdown

3/14/2013 9/17/2013 3/7/2014 9/30/2014 5/3/2002 9/11/20029/9/2010 3/8/2011 9/20/2011 3/14/2012 9/20/2012 3/6/2003 9/12/2003

AV-10 AV-11

J:\Projects\I\IP\Longview\MFA RIFS Report\11  Reports & Deliverables\H - Final Revised RI-FS Report\Tables\Table 3-2 3-3 3-6 3-9 rev 100815.xlsx\Table 3-3 as letter Page 5 of 25



Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels  

0.120 J 0.039 J 0.39 * 0.26 U 0.25 U 0.25 U 0.26 U 0.15 J 0.27 U 0.028 J 0.012 J 0.27 U 0.26 U

0.360 J 0.057 J 0.29 J 0.52 U 0.077 J 0.50 U 0.52 U 1.0 * 0.53 U 0.53 UJ 0.53 U 0.56 UJ 0.52 U

0.96 U 4.7 0.046 J 0.15 0.02 U 0.021 U 0.0077 J 0.022 U NA 0.020 U 0.0033 J 0.18 0.005 U

NA 0.054 0.0031 J 0.047 J 0.0033 J 0.0059 J 0.0045 J 0.0054 J NA 0.020 U 0.019 U 0.059 0.0034 U

NA 0.063 0.0031 J 0.004 J 0.0028 J 0.0024 U 0.0043 J 0.022 U NA 0.020 U 0.019 U 0.0019 J 0.0034 U

NA 1.8 0.0034 J 0.087 J 0.0027 J 0.0094 J 0.0036 J 0.025 NA 0.020 U 0.019 U 0.031 0.0019 J

NA 0.022 0.11 U 0.064 J 0.0071 U 0.0077 J 0.0064 J 0.017 J NA 0.020 U 0.019 U 0.031 0.0034 U

NA 0.017 J 0.007 J 0.089 J 0.0029 J 0.011 J 0.0099 J 0.020 J NA 0.020 U 0.019 U 0.025 0.00078 J

NA 0.016 J 0.019 J 0.20 0.01 J 0.029 0.026 J 0.049 NA 0.020 U 0.019 U 0.045 0.0034 U

NA 0.21 0.014 J 0.029 J 0.01 J 0.0092 J 0.012 J 0.011 J NA 0.0045 J 0.019 U 0.0058 0.0052

NA 0.028 0.028 J 0.088 J 0.018 J 0.059 0.059 J 0.012 J NA 0.016 J 0.0050 J 0.052 0.0054

NA 0.029 0.024 J 0.069 J 0.013 J 0.043 0.054 J 0.0062 J NA 0.013 J 0.0057 J 0.041 0.0042 J

0.028 J 0.014 J 0.018 J 0.017 J 0.01 J 0.026 0.022 J 0.0038 J NA 0.0095 J 0.0061 J 0.023 0.0027 J

0.025 J 0.022 0.022 J 0.02 J 0.014 J 0.032 0.030 J 0.022 U NA 0.0064 J 0.0040 J 0.031 J 0.0027 J

NA 0.02 0.02 J 0.012 J 0.012 J 0.032 0.028 J 0.022 U NA 0.010 J 0.0054 J 0.044 0.0046

NA 0.013 J 0.015 J 0.0075 J 0.011 J 0.020 J 0.015 J 0.022 U NA 0.0040 J 0.019 U 0.013 J 0.0013 J

NA 0.012 J 0.014 J 0.0079 J 0.0081 J 0.025 0.019 J 0.022 U NA 0.0076 J 0.0044 J 0.03 0.0029 J

NA 0.016 J 0.013 J 0.0052 J 0.0074 J 0.020 J 0.014 J 0.022 U NA 0.0066 J 0.0043 J 0.027 0.0030 J

NA 0.0025 J 0.0029 J 0.10 U 0.0031 J 0.0063 J 0.020 U 0.022 U NA 0.020 U 0.019 UJ 0.0053 0.00075 J

NA 0.017 J 0.012 J 0.0061 J 0.0098 J 0.022 0.014 J 0.022 U NA 0.0083 J 0.0045 J 0.025 0.0034 U

0.96 U 0.95 UJ 1.1 U 1.0 U 0.095 U 1.1 U 0.97 UJ 1.1 U NA 0.99 UJ 0.95 UJ 0.5 U 0.50 U

0.0031 0.0188 0.0211 0.0123 0.0126 0.0358 0.0272 0.0004 NA 0.0107 0.006 0.0415 0.004

System ShutdownBiosparging OnlyBioventing and Biosparging System Operational

3/22/2006 9/27/2006 3/8/2007 9/19/2007 12/19/2007 3/25/20083/10/2004 9/10/2004 3/15/2005 9/21/2005 9/23/2008 3/19/2009 9/23/2009

AV-11
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

NA 0.27 U 0.27 U 0.28 U 0.58 * 0.27 U 0.27 U 0.27 U 0.27 U 0.059 J 0.12 J 0.667 * 0.651 *

NA 0.53 U 0.54 U 0.55 U 0.74 * 0.54 U 0.53 U 0.54 U 0.53 UJ 0.10 J 0.35 * 0.500 U 0.500 U

0.0038 U 0.16 0.054 0.046 0.0041 0.0038 U 0.0034 U 0.0037 U 0.0034 J+ 0.0047 J+ 0.011 0.877 0.744

0.0036 U 0.027 0.020 0.0039 U 0.0036 U 0.0038 U 0.0034 U 0.0037 U 0.0034 U 0.0033 U 0.0034 U NA NA

0.0093 0.00084 J 0.0036 U 0.0039 U 0.0011 J 0.00079 J 0.0034 U 0.0037 U 0.0034 U 0.0033 U 0.0034 U 0.145 0.194

0.0053 U 0.0068 0.009 0.0036 J 0.0041 0.0038 U 0.0015 J 0.0037 U 0.0034 UJ 0.0033 U 0.0021 J 10.3 9.95

0.0036 U 0.0061 0.0088 0.0023 J 0.0037 0.0038 U 0.0034 U 0.0037 U 0.0034 UJ 0.0033 U 0.0016 J NA NA

0.0036 U 0.0039 0.0057 0.0039 U 0.0042 0.0038 U 0.0013 J 0.0037 U 0.001 J 0.0033 U 0.0012 J 2.01 1.98

0.0036 U 0.0043 U 0.0041 0.0093 0.021 0.0038 0.0053 0.0037 U 0.0034 UJ 0.0059 J+ 0.0034 U 1.49 1.22

0.0030 J 0.0038 0.0031 J 0.014 0.015 0.017 0.011 0.0096 0.024 0.015 0.018 0.505 0.418

0.0043 0.0059 0.0036 J 0.020 0.017 0.0088 0.012 0.0043 J+ 0.0018 J 0.0071 0.0034 U 0.215 0.165

0.0032 J 0.0045 U 0.0022 J 0.015 0.011 0.0056 0.011 0.0032 J 0.0021 J 0.0069 0.0023 J 0.173 0.135

0.0036 U 0.0025 J 0.00087 J 0.011 0.0024 J 0.0038 U 0.0049 0.0012 J 0.0013 J 0.0014 J 0.0034 U 0.0247 U 0.0244 U

0.0029 J 0.0024 J 0.00087 J 0.010 0.0042 0.0013 J 0.011 0.0037 U 0.0034 U 0.0014 J 0.0034 U 0.0247 U 0.0244 U

0.0038 U 0.0047 0.00097 J 0.021 0.0032 J 0.0038 U 0.0093 0.0037 U 0.00054 J 0.0019 J 0.0034 U 0.0247 U 0.0244 U

0.0013 J 0.0012 J 0.0036 U 0.0069 0.00078 J 0.0038 U 0.0031 J 0.0037 U 0.0034 U 0.00058 J 0.0034 U 0.0247 U 0.0244 U

0.0024 J 0.0036 0.0036 U 0.014 0.0012 J 0.00092 J 0.0045 0.0037 U 0.0034 U 0.00074 J 0.0034 U 0.0247 U 0.0244 U

0.0025 J 0.0026 J 0.00076 J 0.014 0.00091 J 0.00079 J 0.0045 0.0037 U 0.0034 U 0.0033 U 0.0034 U 0.0247 U 0.0244 U

0.00073 J 0.00069 J 0.0036 U 0.0028 J 0.0036 U 0.0038 U 0.0029 J 0.0037 U 0.0034 U 0.0033 U 0.0034 U 0.0494 U 0.0488 U

0.0036 U 0.003 J 0.00052 J 0.014 0.00093 J 0.0038 U 0.0047 0.0037 U 0.0034 U 0.0033 U 0.0034 U 0.0247 U 0.0244 U

NA 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.25 U 0.25 U 0.247 U 0.244 U

0.003 0.005   0.004 0.0197 0.0023 0.0010 0.0071 0.0001 0.0002 0.0011 NA NA NA

AV-11

BaselineSystem Shutdown

AV-12

3/9/2011 9/20/2011 3/14/2012 9/20/2012 3/14/2013 9/18/20139/23/2009 3/17/2010 9/9/2010 3/7/2014 9/30/2014 5/3/2002

Field Filtered DUP
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

0.250 U 0.26* 0.083 J 0.21 J 0.12 J 0.19 J 0.27 U 0.11 J 0.06 J 0.26 U 0.25 U 0.28 U 0.045 J

0.500 U 0.5 U 0.084 J 0.40 J 0.12 J 0.25 J 0.53 U 0.27 J 0.50 U 0.52 U 0.50 U 0.15 J 0.53 UJ

0.122 0.056 0.071 U 0.067 J 0.077 0.07 J 0.075 J 0.03 0.085 0.0094 J 0.0096 J 0.020 U 0.036 U

NA 0.020 U 0.022 U NA 0.02 0.011 J 0.12 U 0.008 J 0.024 0.020 U 0.020 U 0.020 U 0.020 U

0.0934 0.041 0.0074 J NA 0.023 0.0084 J 0.0077 J 0.012 J 0.0083 J 0.0061 J 0.020 U 0.0043 J 0.020 U

0.566 3.9 0.13 NA 0.28 0.039 J 0.12 U 0.03 0.081 0.020 U 0.020 U 0.020 U 0.020 U

NA 0.055 0.028 NA 0.012 J 0.009 J 0.12 U 0.0071 U 0.018 J 0.020 U 0.020 U 0.020 U 0.020 U

0.0812 0.053 0.024 NA 0.011 J 0.0076 J 0.12 U 0.012 J 0.031 0.020 U 0.020 U 0.020 U 0.020 U

0.0495 0.36 0.074 NA 0.02 J 0.038 J 0.06 J 0.096 0.23 0.015 J 0.020 U 0.010 J 0.020 U

0.0986 0.094 0.04 NA 0.053 0.1 J 0.067 J 0.14 0.099 0.076 0.051 0.065 0.051

0.172 0.17 0.034 NA 0.017 J 0.072 J 0.059 J 0.25 0.55 0.052 0.0055 J 0.014 J 0.013 J

0.135 0.11 0.023 NA 0.014 J 0.066 J 0.062 J 0.22 0.54 0.044 0.0052 J 0.0071 J 0.012 J

0.0240 U 0.020 U 0.0032 J 0.089 J 0.005 J 0.029 J 0.019 J 0.16 0.37 0.019 J 0.0053 J 0.0057 J 0.0098 J

0.0240 U 0.020 U 0.0051 J 0.085 J 0.012 J 0.049 J 0.034 J 0.24 0.55 0.034 0.020 U 0.020 U 0.0054 J

0.0240 U 0.020 U 0.0021 J NA 0.008 J 0.055 J 0.034 J 0.26 0.66 0.031 0.020 U 0.0031 J 0.0084 J

0.0240 U 0.020 U 0.0021 J NA 0.0077 J 0.031 J 0.01 J 0.18 0.38 0.020 J 0.020 U 0.020 U 0.020 UJ

0.0240 U 0.020 U 0.0094 U NA 0.003 J 0.032 J 0.019 J 0.21 0.44 0.019 J 0.020 U 0.020 U 0.0046 J

0.0240 U 0.025 0.0094 U NA 0.0044 J 0.032 J 0.018 J 0.18 0.37 0.018 J 0.020 U 0.020 U 0.0037 J

0.0481 U 0.025 0.0094 U NA 0.02 U 0.0066 J 0.0025 J 0.043 0.091 0.020 U 0.020 U 0.020 U 0.020 U

0.0240 U 0.026 0.0094 U NA 0.005 J 0.038 J 0.018 J 0.2 0.42 0.020 J 0.020 U 0.020 U 0.0039 J

0.240 U 2 U 0.47 UJ 0.96 U 0.96 UJ 1.1 U 1.2 U 0.62 J 0.017 U 0.98 UJ 0.97 U 0.023 J 0.99 UJ

NA 0.005 0.0008 0.0098 0.0056 0.0479 0.0277 0.2947 0.6326 0.0281 0.0005 0.0009 0.0068

AV-12

3/10/2004 9/10/2004 3/15/2005 9/21/2005 3/22/2006 9/27/2006

Biosparging OnlyBioventing and Biosparging System Operational

9/11/2002 3/6/2003 9/12/2003 3/8/2007 6/8/2007 9/19/2007 3/26/2008
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

0.58 * 0.27 U 0.27 U 0.28 U 0.28 U 0.057 J 0.28 U 0.29 U 0.25 U 0.82 * 0.28 U 0.077 J 0.13 J

0.53 U 0.53 U 0.53 U 0.56 U 0.55 U 0.53 U 0.55 U 0.57 U 0.50 U 0.80 * 0.079 J 0.065 J 0.27 J

0.0067 J 0.17 0.0034 U 0.14 0.07 0.018 0.013 0.0061 0.0082 0.0039 J+ 0.0060 J+ 0.0035 J+ 0.015

0.019 U 0.054 0.0034 U 0.021 0.020 0.0037 U 0.0035 U 0.0035 U 0.0036 0.0033 U 0.0034 U 0.0033 UJ 0.0034 U

0.019 U 0.0026 J 0.0023 J 0.0023 J 0.0024 J 0.0039 0.0055 0.0040 0.0040 0.0033 U 0.0034 U 0.00048 J 0.0021 J

0.019 U 0.027 0.0034 U 0.0061 0.011 0.0021 J 0.022 0.011 0.0021 J 0.0033 U 0.0034 U 0.00330 UJ 0.0018 J

0.019 U 0.038 0.029 0.046 0.036 0.035 0.030 0.014 0.0034 U 0.0033 U 0.0034 U 0.0033 UJ 0.0018 J

0.019 U 0.029 0.008 0.011 0.015 0.0068 0.035 0.012 0.0048 0.0043 J+ 0.0053 J 0.0023 J 0.0061

0.0091 J 0.029 0.006 0.0044 U 0.0064 U 0.0037 U 0.075 0.029 0.0055 0.0033 U 0.0051 J+ 0.0033 UJ 0.0059 J+

0.063 0.03 0.033 0.053 0.036 0.079 0.078 0.085 0.092 0.13 0.15 0.057 J 0.13

0.0096 J 0.0068 U 0.0092 0.0099 0.0087 0.0037 U 0.023 0.026 0.012 0.0045 J+ 0.0087 0.0033 UJ 0.0034 U

0.013 J 0.017 0.021 J 0.032 0.032 0.032 0.048 0.052 0.031 0.021 0.065 0.012 J 0.064

0.0077 J 0.0036 U 0.005 0.0060 0.0042 0.0037 U 0.0044 0.012 0.0076 0.0025 J 0.007 0.0019 J 0.0034 U

0.0068 J 0.0036 UJ 0.0044 0.0051 0.0033 J 0.0020 J 0.0038 0.011 0.0066 0.0013 J 0.006 0.0017 J 0.0035

0.0095 J 0.0029 J 0.0099 0.012 0.0069 0.0037 U 0.0072 0.024 0.014 0.002 J 0.011 0.003 J 0.0034 U

0.019 U 0.00094 J 0.003 J 0.0028 J 0.0024 J 0.0037 U 0.0018 J 0.0077 0.0048 0.0013 J 0.0045 0.0015 J 0.0034 U

0.0081 J 0.0017 J 0.0063 0.0072 0.0041 0.0037 U 0.0037 0.014 0.0089 0.0012 J 0.0081 0.0021 J 0.0034 U

0.0079 J 0.0017 J 0.0067 0.0065 0.0053 0.0037 U 0.0036 0.013 0.0087 0.00083 J 0.0077 0.0018 J 0.0034 U

0.019 U 0.00046 J 0.0015 J 0.0014 J 0.00092 J 0.0037 U 0.0010 J 0.0032 J 0.0021 J 0.0033 U 0.0016 J 0.00052 J 0.0034 U

0.0070 J 0.0036 U 0.0071 0.0065 0.0049 0.0037 U 0.0042 0.016 0.0088 0.00089 J 0.0080 0.0033 UJ 0.0034 U

0.95 UJ 0.5 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.25 U

0.0107 0.0023 0.009 0.010 0.006 0.00002 0.0055 0.020 0.0127 0.0018 0.011 0.0030 3.5E-05

AV-12

3/8/2011 9/20/2011 3/14/2012

System Shutdown

9/23/2009 3/17/2010 9/9/20109/25/2008 3/19/2009 9/19/2012 3/14/2013 9/18/2013 3/6/2014 9/30/2014
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

0.909 * 2.40 * 1 * 1.7 * 1.5 * 1.1 * 1.9 * 0.63 * 0.64 * 1.3 * 1.3 * 0.80 * 0.76 *

0.500 U 1.40 * 0.83 * 0.43 J 0.92 * 0.6 * 1.3 * 0.41 J 0.45 J 0.87 * 0.97 * 0.42 J 0.36 J

0.386 5.52 0.15 0.15 U 0.18 J 0.13 0.4 0.24 0.22 0.05 J 0.088 J 0.21 0.22

NA NA 0.18 0.034 U NA 0.032 0.033 J 0.11 U 0.12 U 0.0097 J 0.012 J 0.029 0.031

0.0721 0.118 U 0.063 0.038 NA 0.077 0.092 J 0.052 J 0.049 J 0.075 0.091 0.062 0.068

4.60 4.28 5.3 5.3 NA 5.6 6.8 6.4 7.1 3.5 4.2 8.3 8.3

NA NA 0.064 0.027 NA 0.041 0.041 J 0.11 U 0.12 U 0.014 J 0.013 J 0.0091 J 0.011 J

0.0061 0.678 0.65 0.44 NA 1.2 0.45 0.23 0.22 0.19 0.23 0.070 0.090

0.0795 0.289 0.066 0.062 NA 0.14 0.11 0.04 J 0.043 J 0.036 0.029 0.028 0.031

0.129 0.121 0.13 0.054 NA 0.32 0.29 0.15 0.12 0.26 0.27 0.16 0.17

0.0242 U 0.118 U 0.020 U 0.02 NA 0.044 0.065 J 0.081 J 0.051 J 0.048 0.055 0.034 0.051

0.0242 U 0.118 U 0.020 U 0.0097 NA 0.03 0.039 J 0.068 J 0.037 J 0.036 0.041 0.029 0.037

0.0242 U 0.118 U 0.020 U 0.0094 U 0.051 J 0.02 U 0.0067 J 0.018 J 0.011 J 0.013 J 0.014 J 0.0088 J 0.014 J

0.0242 U 0.118 U 0.020 U 0.0094 U 0.042 J 0.02 U 0.0089 J 0.026 J 0.016 J 0.021 0.021 0.011 J 0.016 J

0.0242 U 0.118 U 0.020 U 0.0094 U NA 0.02 U 0.11 U 0.025 J 0.12 U 0.016 J 0.016 J 0.0068 J 0.0047 U

0.0242 U 0.118 U 0.020 U 0.0094 U NA 0.02 U 0.11 U 0.11 U 0.12 U 0.015 J 0.014 J 0.0051 U 0.0052 U

0.0242 U 0.118 U 0.020 U 0.0094 U NA 0.02 U 0.11 U 0.11 U 0.12 U 0.011 J 0.0091 J 0.0043 U 0.0044 U

0.0242 U 0.118 U 0.020 U 0.0094 U NA 0.02 U 0.11 U 0.11 U 0.12 U 0.0086 J 0.0092 J 0.0050 J 0.0094 J

0.0483 U 0.236 U 0.020 U 0.0094 U NA 0.02 U 0.11 U 0.11 U 0.12 U 0.0017 U 0.0017 U 0.0036 U 0.0037 U

0.0242 U 0.118 U 0.020 U 0.0094 U NA 0.02 U 0.11 U 0.11 U 0.12 U 0.012 J 0.0086 J 0.0055 J 0.0069 J

0.25 U 1.18 U 2.0 U 0.47 UJ 0.96 U 1.0 UJ 1.1 U 1.1 U 1.2 U 0.64 J 0.63 J 1.0 U 1.1 U

3.5E-05 NA NA NA 0.0055 NA 0.0008 0.0046 0.0013 0.0165 0.0146 0.0022 0.0025

AV-13

Baseline Bioventing and Biosparging System Operational

9/11/2002 3/6/2003 9/11/2003 3/10/2004 9/10/2004 3/15/20055/3/2002 9/21/2005 3/22/2006 9/27/2006

DUP DUP DUP
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels DUP DUP

0.36 * 0.33 * 0.58 * 0.49 * 0.38 J 0.35 J 0.36 * 0.37 * 0.33 * 0.31 * 0.37 * 0.36 * 0.27 U

0.52 U 0.50 U 0.46 J 0.58 * 0.24 J 0.23 J 0.56 U 0.56 * 0.56 U 0.56 U 0.52 U 0.56 U 0.53 U

0.015 J 0.015 J 0.032 0.032 0.11 0.066 0.015 J 0.016 J 0.27 0.17 0.0014 0.011 0.011

0.0049 J 0.0060 J 0.010 J 0.0052 J 0.011 J 0.0040 J 0.0056 J 0.0051 J 0.1 0.065 0.0039 U 0.0034 U 0.0034 U

0.036 J 0.040 J 0.045 0.042 0.022 U 0.020 U 0.021 J 0.019 J 0.0076 0.0074 0.0078 0.0076 0.0078

3.3 J 3.8 J 4.0 4.2 1.9 1.6 2.2 2.2 2.2 1.7 1.6 1.5 2.7

0.013 J 0.010 J 0.020 U 0.0072 J 0.015 J 0.0093 J 0.023 U 0.020 U 0.065 0.046 0.0035 U 0.0034 U 0.0034 U

0.045 J 0.048 J 0.023 0.022 0.082 0.043 0.011 J 0.0093 J 0.06 0.043 0.0076 0.0064 0.0074

0.024 J 0.033 J 0.026 0.034 0.021 U 0.020 U 0.0077 J 0.0081 J 0.052 0.036 0.0047 U 0.0045 U 0.0077 U

0.11 J 0.15 J 0.11 0.12 0.11 0.093 0.065 0.064 0.044 0.039 0.063 0.053 0.016

0.079 J 0.085 J 0.024 0.037 0.067 0.042 0.025 0.017 J 0.023 0.01 U 0.0061 0.0055 0.0071

0.053 J 0.057 J 0.0086 J 0.018 J 0.044 0.031 0.019 J 0.0 J 0.019 0.008 0.0087 J 0.0074 J 0.0075

0.014 J 0.015 J 0.020 U 0.0057 J 0.020 U 0.020 U 0.023 U 0.020 U 0.0046 0.003 U 0.0025 J 0.0034 U 0.0034 U

0.030 J 0.029 J 0.020 U 0.0068 J 0.020 U 0.020 U 0.023 U 0.020 U 0.0066 J 0.003 UJ 0.003 J 0.0034 U 0.0034 U

0.028 J 0.031 J 0.020 U 0.020 U 0.020 U 0.020 U 0.023 U 0.020 U 0.0058 0.003 U 0.004 0.003 J 0.0034 U

0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.023 U 0.020 U 0.0017 J 0.003 UJ 0.0015 J 0.0034 U 0.0034 U

0.011 J 0.0085 J 0.020 U 0.020 U 0.020 U 0.020 U 0.023 U 0.020 U 0.003 J 0.003 U 0.0026 J 0.0022 J 0.0034 U

0.0075 J 0.0085 J 0.020 U 0.020 U 0.020 U 0.020 U 0.023 U 0.020 U 0.0027 J 0.00059 J 0.0026 J 0.0034 U 0.0034 U

0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.023 U 0.020 U 0.0007 J 0.003 U 0.00071 J 0.0034 U 0.0034 U

0.0064 J 0.0090 J 0.020 U 0.020 U 0.020 U 0.020 U 0.023 U 0.020 U 0.0026 J 0.003 U 0.0035 U 0.0034 U 0.0034 U

0.99 UJ 0.96 UJ 1.0 UJ 1.0 UJ 0.99 UJ 0.99 UJ 1.2 U 1.0 U 0.5 U 0.5 U 0.50 U 0.50 U 0.50 U

0.0163 0.0142 NA 0.0006 NA NA NA NA 0.0046 0.00006 0.004 0.003 NA

AV-13

System ShutdownBiosparging OnlyBioventing and Biosparging System Operational

9/24/2008 3/19/2009 9/23/2009 3/16/20103/8/2007 9/18/2007 3/25/2008

DUP DUPDUP DUP
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

0.27 U 2.5 J* 0.26 UJ 0.15 J 0.13 J 0.97 J* 0.38 UJ 0.30 U 0.30 U 1.0 * 0.90 J* 0.38 J* 0.76 J*

0.53 U 0.52 U 0.52 U 0.48 U 0.52 U 0.99 J* 0.76 UJ 0.60 U 0.60 U 0.75 * 0.74 J* 0.54 U 0.79 *

0.011 0.04 0.054 0.017 0.022 0.038 0.035 0.0097 0.0097 0.023 J 0.021 J 0.019 0.024

0.0034 U 0.02 0.032 0.0033 U 0.0033 U 0.0052 0.0050 0.0039 U 0.0036 U 0.0047 J 0.0068 J 0.0048 0.0043

0.0068 0.011 0.014 0.0052 0.0060 0.012 0.013 0.0036 J 0.0038 0.016 0.018 0.013 0.011

2.5 2.9 4.1 0.64 0.69 0.50 0.51 0.37 0.42 0.700 0.74 1.0 0.94

0.0034 U 0.026 0.035 0.011 0.012 0.067 0.044 0.014 0.014 0.0062 0.0070 0.0043 0.0060

0.0062 0.026 0.035 0.032 0.037 0.14 0.098 0.025 0.025 0.017 0.018 0.014 0.014

0.011 0.024 0.032 0.012 0.013 0.29 0.22 0.064 0.072 0.0039 J 0.0059 J 0.0055 J 0.053 J

0.016 0.013 0.015 0.025 0.029 0.12 0.12 0.032 0.038 0.12 0.15 0.11 0.093

0.0074 0.0017 J 0.0028 J 0.014 0.016 0.062 0.057 0.065 0.076 0.0041 0.0042 0.0048 J 0.069 J

0.0069 0.0027 J 0.0031 J 0.0098 0.012 0.035 0.038 0.046 0.055 0.0049 0.0060 0.0099 J 0.045 J

0.0034 U 0.0036 U 0.0033 U 0.00093 J 0.0012 J 0.0036 U 0.0033 U 0.0097 0.012 0.0034 U 0.0034 U 0.0033 UJ 0.0096 J

0.0034 U 0.0036 U 0.0033 U 0.0025 J 0.0023 J 0.0044 U 0.0033 U 0.020 0.023 0.0034 U 0.0034 U 0.0033 UJ 0.012 J

0.0034 U 0.0036 U 0.0033 U 0.0015 J 0.0025 J 0.0036 U 0.0033 U 0.014 0.015 0.0034 U 0.0034 U 0.0033 U 0.0036 J

0.0034 U 0.0036 U 0.0033 U 0.0033 U 0.00086 J 0.0036 U 0.0033 U 0.0039 U 0.0047 0.0034 U 0.0034 U 0.0033 U 0.0019 J

0.0034 U 0.0036 U 0.0033 U 0.0033 U 0.0033 U 0.0036 U 0.0033 U 0.0039 0.0043 0.0034 U 0.0034 U 0.0033 U 0.0017 J

0.0034 U 0.0036 U 0.0033 U 0.00085 J 0.0033 U 0.0036 U 0.0033 U 0.0034 J 0.0036 J 0.0034 U 0.0034 U 0.0033 U 0.0037 U

0.0034 U 0.0036 U 0.0033 U 0.0033 U 0.0033 U 0.0036 U 0.0033 U 0.00084 J 0.0010 J 0.0034 U 0.0034 U 0.0033 U 0.0037 U

0.0034 U 0.0036 U 0.00046 J 0.00089 J 0.00067 J 0.0036 U 0.0033 U 0.0039 0.0041 0.0034 U 0.0034 U 0.0033 U 0.00086 J

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

NA NA NA 0.00068 0.00048 NA NA 0.0069 0.0082 NA NA NA 0.0033

AV-13

System Shutdown

9/9/2010 3/8/20113/16/2010 9/20/2011 3/14/2012 9/20/2012 3/14/2013

DUP DUP DUP DUP DUP DUP DUP
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

5/3/2002 9/11/2003 3/10/2004 9/10/2004 3/15/2005

1.8 * 2.0 * 0.12 J 0.15 J 0.56 * 0.55 * 0.87 0.95 2.99 0.34 * 0.40 * 0.22 J 0.49 *

1.7 * 1.9 * 0.16 J 0.21 J 0.94 * 0.85 * 0.5 U 0.5 U 0.5 U 0.11 J 0.33 J 0.099 J 0.24 J

0.059 0.061 0.0057 J+ 0.0057 J+ 0.039 0.048 15 15 263 0.3 U 0.073 J 0.10 0.23

0.0098 0.011 0.0033 U 0.0033 U 0.0046 J+ 0.0048 J+ 193 179 NA 8.4 NA 0.074 1.5

0.021 0.019 0.0033 U 0.0036 J+ 0.011 0.010 10 U 10 U 0.244 U 0.12 NA 0.083 0.09 J

1.1 1.1 0.33 0.41 0.95 0.94 52 53 41.4 14 NA 10 9.3

0.0067 J+ 0.0093 0.0033 U 0.0033 U 0.0037 0.0033 J 10 U 10 U NA 1.5 NA 0.021 J 0.015 J

0.020 0.022 0.0033 U 0.0033 U 0.0084 0.0086 10 11 7.43 3.7 NA 1.6 3.6

0.027 0.027 0.0093 0.010 0.020 0.015 10 10 6.25 3.4 NA 0.83 0.38

0.16 0.14 0.030 0.034 0.078 0.068 10 U 10 U 0.0574 0.063 NA 0.078 0.078 J

0.051 0.049 0.029 0.031 0.018 0.015 10 U 10 U 0.0258 0.15 NA 0.038 0.061 J

0.033 0.049 0.022 0.023 0.021 0.018 10 U 10 U 0.0251 0.12 NA 0.033 0.05 J

0.0049 0.0074 0.0024 J 0.0022 J 0.0034 U 0.0034 U 10 U 10 U 0.0244 U 0.038 0.052 J 0.012 J 0.017 J

0.015 0.018 0.0054 0.0034 0.0034 U 0.0034 U 10 U 10 U 0.0244 U 0.074 0.12 0.024 0.041 J

0.0084 0.013 J 
d

0.0041 0.0025 J 0.0034 U 0.0034 U 10 U 10 U 0.0244 U 0.035 NA 0.02 J 0.037 J

0.0034 U 0.0034 UJ 0.0012 J 0.0010 J 0.0034 U 0.0034 U 10 U 10 U 0.0244 U 0.071 NA 0.017 J 0.026 J

0.0034 U 0.0034 0.0017 J 0.00076 J 0.0034 U 0.0034 U 10 U 10 U 0.0244 U 0.045 NA 0.01 J 0.017 J

0.0013 J 0.0034 J 0.0033 U 0.0033 U 0.0034 U 0.0034 U 10 U 10 U 0.0244 U 0.027 NA 0.013 J 0.017 J

0.0034 U 0.00074 J 0.0033 U 0.0033 U 0.0034 U 0.0034 U 10 U 10 U 0.0488 U 0.0079 J NA 0.0025 J 0.0026 J

0.00087 J 0.0031 J 0.0033 U 0.0033 U 0.0034 U 0.0034 U 10 U 10 U 0.0244 U 0.021 NA 0.012 J 0.018 J

0.50 U 0.50 U 0.50 U 0.50 U 0.25 U 0.25 U 50 U 50 U 0.244 U 0.48 UJ 0.98 U 1.1 UJ 0.98 U

0.0016 0.0060 0.0025 0.0014 NA NA NA NA NA 0.0636 0.0064 0.0167 0.0274

System Shutdown Baseline Bioventing and Biosparging System Operational

AV-13 99EA-3A

9/30/2014 1/13/19999/18/2013 3/6/2014

DUPDUP DUP DUP
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

3/22/2006 9/27/2006

0.33 * 0.43 * 0.15 J 0.25 U 0.25 U 0.25 U 0.36 * 0.19 J 0.22 J 0.12 J 0.27 * NA 0.27 U

0.50 U 0.30 J 0.25 J 0.50 U 0.50 U 0.21 J 0.89 * 0.53 UJ 0.53 UJ 0.52 U 0.53 U NA 0.53 U

0.079 J 0.23 0.035 U 0.016 J 0.074 0.057 0.038 U 0.084 0.074 0.051 J 0.022 U 0.04 U 0.014

0.68 0.59 0.049 0.0091 J 0.012 J 0.023 0.0066 J 0.076 0.057 0.078 J 0.004 U 0.0095 0.02

0.071 J 0.21 0.060 0.089 J 0.029 0.025 0.047 0.035 0.027 0.19 UJ 0.022 0.01 0.013

8.1 7.1 4.5 0.57 J 2.2 1.6 0.12 3.7 2.8 3.6 J 0.33 0.3 1.4

0.11 U 0.012 J 0.0098 J 0.013 J 0.0071 J 0.0093 J 0.018 J 0.018 J 0.020 U 0.034 J 0.014 0.014 0.0051

3.5 2.9 1.6 0.044 J 0.94 0.71 0.076 1.4 0.96 1.6 J 0.12 0.11 0.45

0.098 J 0.12 0.058 0.13 J 0.026 0.051 0.57 0.37 0.031 U 0.78 J 0.27 0.034 0.1

0.065 J 0.098 0.073 0.19 J 0.064 0.050 0.39 0.13 0.037 0.24 J 0.29 0.16 0.047

0.069 J 0.16 0.20 1.0 J 0.13 0.081 1.4 0.91 0.022 2.0 J 0.91 0.027 0.24

0.074 J 0.16 0.18 0.83 J 0.096 0.055 1.2 0.83 0.011 J 1.8 J 0.86 0.023 0.18 J

0.019 J 0.048 0.065 0.20 J 0.027 0.0096 J 0.93 0.65 0.020 U 1.5 J 0.53 0.02 0.15

0.049 J 0.12 0.19 0.66 J 0.049 0.023 1.0 0.72 0.020 U 1.7 J 0.7 J 0.0038 J 0.17

0.042 J 0.12 0.19 0.47 J 0.090 0.023 1.8 1.2 0.020 U 2.8 J 1 0.0053 0.28

0.031 J 0.083 0.13 0.37 J 0.030 0.0054 J 0.54 0.36 0.020 U 0.84 J 0.29 J 0.0014 0.085

0.02 J 0.052 0.083 0.15 J 0.028 0.005 J 1.2 J 0.84 0.020 U 1.9 J 0.66 0.0021 J 0.20

0.022 J 0.055 0.089 0.18 J 0.035 0.0075 J 1.2 0.71 0.020 U 1.6 J 0.62 0.0016 J 0.19

0.0049 J 0.011 J 0.013 J 0.036 J 0.0058 J 0.020 U 0.21 0.14 0.020 U 0.38 J 0.13 0.0005 J 0.042

0.028 J 0.052 0.085 0.15 J 0.030 0.0057 U 1.1 0.67 0.020 U 1.6 J 0.56 0.0036 U 0.17

1.1 U 0.62 J 1.0 U 0.15 J 0.98 U 0.96 UJ 0.64 J 1.0 UJ 0.99 UJ 0.95 UJ 1.1 NA 0.50 U

0.0324 0.0849 0.1336 0.2822 0.0473 0.0098 1.678 1.153 NA 2.629 0.924 0.0050 0.276

Bioventing and Biosparging System Operational System Shutdown

99EA-3A

Biosparging

9/21/2005 3/8/2007 6/8/2007 9/18/2007 9/23/200912/19/2007 3/25/2008 3/25/2008 9/23/2008 
(4)

3/19/2009 3/19/2009

Filtered Filtered
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

8/7/1998 12/3/1998

NA 0.27 U 0.29 U 0.14 J 0.30 U 0.28 U 0.27 U 0.28 * 0.28 U 0.46 * 0.55 * 19.0 12.0

NA 0.53 U 0.57 U 0.56 U 0.59 U 0.56 U 0.53 U 0.52 U 0.55 UJ 0.20 J 0.62 * 0.50 U 0.50 U

0.018 0.012 U 0.045 0.018 0.029 J 0.021 0.022 J 0.023 J 0.020 J 0.089 J 0.035 J 10,100 9,150

0.012 0.0051 0.027 0.0068 0.0046 0.011 0.0089 0.0059 0.0059 J+ 0.014 0.0064 J+ NA NA

0.0079 0.0099 0.012 0.013 0.0076 0.029 0.012 0.015 0.014 J 0.015 0.016 NA NA

0.98 0.94 1.1 0.77 0.75 0.070 1.1 2.0 1.2 1.8 1.1 NA NA

0.0035 U 0.0056 0.036 0.0051 0.033 0.066 0.0043 0.0034 0.0035 U 0.0098 0.024 NA NA

0.23 0.48 0.49 0.085 0.11 0.11 0.019 0.016 0.014 0.018 0.01 NA NA

0.0082 0.094 0.21 0.11 0.22 0.58 0.031 0.015 0.020 0.022 0.0034 U NA NA

0.016 0.039 0.053 0.055 0.043 0.14 0.036 0.051 0.057 0.048 0.093 NA NA

0.0092 0.23 0.36 0.26 0.12 1.3 0.086 0.032 0.044 0.010 0.0082 NA NA

0.0056 J 0.20 0.32 0.23 0.076 0.90 0.081 0.026 0.04 0.0095 0.0060 NA NA

0.0035 U 0.14 0.30 0.19 0.022 0.22 0.050 0.017 0.024 0.0060 0.0034 U 1.0 U 1.0 U

0.00087 J 0.13 0.32 0.21 0.024 0.52 0.066 0.020 0.033 0.0092 0.0025 J 1.0 U 1.0 U

0.0035 U 0.27 0.55 0.34 0.018 0.49 0.089 0.027 0.045 0.0069 0.0034 U NA NA

0.00076 J 0.084 0.15 0.10 0.0053 0.11 0.028 0.0099 0.016 0.0022 J 0.0034 U NA NA

0.0035 U 0.19 0.38 0.23 0.010 0.11 0.063 0.020 0.028 0.0031 J 0.0034 U NA NA

0.0035 U 0.23 0.40 0.20 0.0065 0.11 0.057 0.018 0.026 0.0035 U 0.0034 U NA NA

0.0035 U 0.052 0.079 0.045 0.0017 J 0.022 0.012 0.0038 0.0053 0.00051 J 0.0034 U NA NA

0.0035 U 0.22 0.36 0.20 0.0061 0.11 0.051 0.016 0.026 0.0035 U 0.0034 U NA NA

NA 0.50 U 0.50 U 0.50 U 0.081 J 0.57 0.50 U 0.50 U 0.50 U 0.25 U 0.25 U 5.0 U 5.0 U

0.0001 0.269 0.531 0.320 0.0156 0.210 0.0873 0.028 0.040 0.0048 2.50E-05 NA NA

Baseline

99EA-3A

System Shutdown

97-6A

9/23/2009 3/16/2010 9/9/2010 3/8/2011 9/20/2011 3/14/2012 9/19/2012 3/14/2013 9/18/2013 3/7/2014 9/30/2014

Filtered
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

2/12/1999 5/19/1999 9/1/1999 11/30/1999 2/29/2000 6/6/2000 8/31/2000 11/28/2000 9/10/2002

 

5.7 2.0 15.0 7.4 5.8 7.5 12.3 18.2 9.8 10.0 7.1 1.5 * 1.5 *

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.61 0.50 U 0.50 U 0.35 J 0.11 J 0.13 J

10,500 2,060 J 11,300 3,270 0.1 U 4,400 3,690 4,260 3,140 3,100 1,900 26 26

NA NA NA NA NA NA NA NA NA NA NA 0.93 1.2

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA 63 64

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 0.2 J 10 U 1.0 U 0.2 8.2 0.378 U 0.354 0.471 11.7 1.6 0.30 0.30

1.0 U 0.1 J 10 U 1.0 U 0.1 U 7.6 0.323 U 0.315 0.469 9.87 1.6 0.29 0.29

NA NA NA NA NA NA NA NA NA NA NA 0.028 0.029

NA NA NA NA NA NA NA NA NA NA NA 0.018 J 0.023

NA NA NA NA NA NA NA NA NA NA NA 0.016 J 0.016 J

NA NA NA NA NA NA NA NA NA NA NA 0.0029 J 0.0032 J

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

5.0 U 0.5 UJ 50 U 5.0 U 0.5 U 0.5 U 1.0 UJ 5.0 UJ 0.481 U 59.5 U 4.8 UJ NA NA

NA 0.021 NA NA 0.020 0.896 NA 0.0386 0.0518 1.269 0.176 0.0538 0.0544

Bioventing and 

Biosparging System 

Operational

Baseline
Bioventing & 

Biosparging

04-6A
e

97-6A

9/11/2003 9/10/2004

DUP

8/23/2001
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

1.5 * 1.6 * 0.73 * 0.73 * 0.29 * 0.71 * 0.73 * 0.67 * 1.2 * 1.2 * 1.2 * 0.95 * 0.94 *

0.52 U 0.53 U 0.50 U 0.52 U 0.52 U 0.50 U 0.50 U 0.50 U 0.34 J 0.21 J 0.19 J 0.53 U 0.52 U

260 240 1.4 1.5 0.82 15 15 14 120 120 110 82 79

33 23 0.044 0.061 0.0083 J 0.025 0.018 J 3.5 J 1.4 1.2 0.86 0.58 0.60

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

62 58 37 43 20 31 36 29 59 59 43 42 45

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.39 0.36 0.40 0.58 0.060 0.21 0.24 0.026 0.53 0.44 0.045 0.19 0.25

0.37 0.34 0.43 0.59 0.062 0.19 0.20 0.031 0.36 0.31 0.025 0.16 0.22

0.053 0.045 0.26 0.27 0.024 0.072 0.081 0.0073 J 0.14 0.12 0.0069 J 0.094 J 0.17 J

0.034 J 0.031 J 0.17 0.20 0.013 J 0.028 0.031 0.0050 J 0.044 0.037 0.0053 J 0.031 0.048

0.03 J 0.025 J 0.21 0.22 0.013 J 0.050 0.052 0.0054 J 0.067 0.057 0.0047 J 0.060 0.11

0.011 J 0.0076 J 0.16 0.15 0.0078 J 0.030 0.034 0.0047 J 0.031 0.029 0.021 U 0.044 0.084

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.0825 0.0728 0.3133 0.3459 0.0241 0.0859 0.0926 0.0100 0.1451 0.1227 0.0107 0.0975 0.1674

Biosparging Only Bioventing and Biosparging System Operational

04-6A
e

9/20/2005 9/26/2006 3/7/2007 6/7/2007 6/7/2007 9/19/2007 9/19/2007 12/19/2007

DUPDUP DUP DUP Filtered DUP Filtered
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

0.80 * 1.1 * 1.1 * NA NA 1.4 * 1.3 * NA NA 0.53 * 0.49 * 0.91 * 1.1 *

0.53 U 0.22 J 0.21 J NA NA 0.52 U 0.52 U NA NA 0.56 U 0.55 U 0.55 U 0.55 U

64 16 17 50 44 32 32 21 J 0.18 J 22 22 22 26

0.42 0.039 0.039 1.4 1.3 0.39 0.42 0.68 J 0.024 J 0.19 0.23 NA NA

NA NA NA NA NA 0.8 0.74 NA NA NA NA NA NA

NA NA NA NA NA 68 60 NA NA NA NA NA NA

34 62 61 49 45 56 52 22 J 0.012 J 43 30 NA NA

NA NA NA NA NA 24 18 NA NA NA NA NA NA

NA NA NA NA NA 5.9 5.6 NA NA NA NA NA NA

NA NA NA NA NA 3.3 3.0 NA NA NA NA NA NA

NA NA NA NA NA 3.8 3.4 NA NA NA NA NA NA

NA NA NA NA NA 1.6 J 1.4 J NA NA NA NA NA NA

0.049 0.27 0.29 0.18 0.18 0.17 0.14 0.19 J 0.023 J 0.20 0.18 0.11 0.15

0.046 0.22 0.25 0.13 J 0.14 J 0.14 0.11 0.13 J 0.027 J 0.14 0.14 0.076 0.12

0.021 U 0.090 0.11 0.041 0.047 0.067 J 0.038 J 0.076 J 0.044 J 0.029 0.025 0.024 J 0.060 J

0.021 U 0.030 0.042 0.014 0.016 J 0.021 0.014 0.025 J 0.014 J 0.011 0.0078 0.0081 J 0.020 J

0.021 U 0.067 0.082 0.024 0.029 0.041 J 0.021 J 0.050 0.031 0.012 0.0099 0.013 J 0.037 J

0.021 U 0.044 J 0.060 J 0.0067 J 0.012 J 0.026 J 0.0095 J 0.032 0.025 0.0042 0.0029 J 0.0053 J 0.022 J

NA NA NA 0.0035 U 0.0025 J 0.0065 J 0.0024 J 0.0076 0.0057 0.001 J 0.00094 J 0.0013 J 0.0046 J

NA NA NA NA NA 0.0023 J 0.0076 J NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.0054 0.1126 0.1347 0.0495 0.0562 0.071 0.042 0.084 0.042 0.0379 0.0330 0.029 0.064

Biospargin

g Only 
System Shutdown

04-6A
e

3/18/2009 9/23/2009 3/17/2010 9/8/2010 3/9/201112/19/2007 9/23/2008

DUP DUPFiltered DUP DUP DUP DUP
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

1.7 * 1.8 * 0.92 * 1.1 * 3.0 * 2.9 * 1.9 * 2.5 * 3.3 * 3.3 * 4.1 * 3.9 * 8.1 *J

0.55 U 0.59 U 0.55 U 0.63 U 0.53 U 0.52 U 0.53 U 0.52 U 0.56 * 0.63 * 0.50 J 0.48 J 1.8 * J

140 130 19 20 260 280 490 J 210 J 530 590 550 570 830

4.8 4.8 0.48 0.5 11 11 42 J 16 J 31 34 18 18 52

1.2 1.2 NA NA NA NA 2.6 1.6 NA NA NA NA NA

110 110 NA NA NA NA 210 J 110 J NA NA NA NA NA

59 58 34 35 94 99 120 J 59 J 110 110 120 120 160

51 49 NA NA NA NA 140 J 62 J NA NA NA NA NA

9.9 9.9 NA NA NA NA 210 J 18 J NA NA NA NA NA

3.8 3.6 NA NA NA NA 27 J 3.5 J NA NA NA NA NA

4.7 4.6 NA NA NA NA 84 J 5.2 J NA NA NA NA NA

2.1 2.1 NA NA NA NA 51 J 2.6 J NA NA NA NA NA

0.16 0.14 0.12 0.13 0.17 0.18 11 J 0.15 J 0.13 0.16 0.10 0.10 0.16

0.13 0.12 0.075 0.085 0.16 0.17 9.5 J 0.14 J 0.13 0.15 0.090 0.086 0.16

0.055 0.045 0.034 0.037 0.041 0.045 5.1 J 0.049 J 0.041 0.057 0.037 0.034 0.033 J

0.017 0.014 0.0084 0.013 0.016 J 0.016 J 1.8 J 0.022 J 0.020 J 0.028 J 0.011 0.010 0.016 J

0.033 0.028 0.017 0.021 0.026 J 0.029 J 3.4 J 0.034 J 0.024 J 0.034 J 0.020 0.018 0.035 J

0.015 0.015 0.0076 0.0086 0.009 J 0.010 J 1.3 J 0.021 J 0.015 J 0.022 J 0.010 0.0081 0.068 U

0.0039 0.0036 J 0.0018 J 0.0020 J 0.034 U 0.034 U 0.36 J 0.011 J 0.036 U 0.0087 J 0.0023 J 0.0019 J 0.068 U

0.014 0.013 NA NA NA NA 0.96 J 0.021 J NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.059 0.051 0.035 0.041 0.051 0.056 5.5 0.061 0.046 0.063 0.037 0.034 0.058

System Shutdown

04-6A
e

9/20/2011 3/14/2012 9/20/2012 3/13/2013 9/18/2013 3/6/2014

DUP DUP DUPDUP DUP DUP

9/29/2014
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

6.3 * 1.5 2.2 2.2 2.1 0.45 0.26 2.3 1.1 2.0 1.5 0.97 0.60

1.7 * 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.5 U 0.5 U 0.5 U

930 46.5 0.8 U 0.4 11.5 J 0.2 0.1 U 0.2 U 0.2 U 0.189 U 0.163 U 0.0482 U 0.0481 U

60 NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

170 NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.15 0.3 0.3 0.2 0.2 J 0.1 U 0.1 0.1 0.1 0.1 U 0.1 U 0.0482 U 0.024 U

0.16 0.3 0.2 0.2 0.2 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.0482 U 0.024 U

0.035 J NA NA NA NA NA NA NA NA NA NA NA NA

0.011 J NA NA NA NA NA NA NA NA NA NA NA NA

0.043 J NA NA NA NA NA NA NA NA NA NA NA NA

0.067 U NA NA NA NA NA NA NA NA NA NA NA NA

0.067 U NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA 0.8 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.482 U 0.24 U

0.064 0.0330 0.0320 0.0220 0.0220 NA 0.010 0.010 0.010 NA NA NA NA

Bioventing and 

Biosparging 

System 

Operational

Baseline
System 

Shutdown

97-6.B04-6A
E

8/7/1998 12/3/1998 2/12/1999 5/19/1999 9/1/1999 11/30/1999 2/29/2000 6/6/2000 8/31/2000 11/28/2000 8/23/2001 9/10/2002

DUP

9/29/2014
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

9/22/2008

0.26 0.38 * 0.29 * 0.21 J 0.26 U 0.53 * 0.62 * 0.41 * 0.50 * 0.63 * 0.62 * 0.39 0.25 U

0.5 U 0.085 J 0.53 U 0.52 U 0.52 U 0.52 U 0.52 U 0.47 J 0.11 J 0.72 * 0.59 U 0.26 J 0.50 U

0.053 U 0.056 0.034 U 0.22 1.3 J 130 160 0.45 0.37 0.44 0.38 0.06 0.01

NA 0.027 0.021 U 0.056 0.077 J 10 J 13 0.021 0.013 J 0.011 J 0.0095 J 0.0089 J 0.0034 U

NA NA NA NA NA NA NA NA NA NA NA NA 0.011

NA NA NA NA NA NA NA NA NA NA NA NA 0.006

NA 0.016 J 0.021 U 0.019 J 0.020 U 3.9 3.7 0.019 J 0.011 J 0.0099 J 0.0070 J 0.0096 J 0.0043

NA NA NA NA NA NA NA NA NA NA NA NA 0.0065

NA NA NA NA NA NA NA NA NA NA NA NA 0.04

NA NA NA NA NA NA NA NA NA NA NA NA 0.095

NA NA NA NA NA NA NA NA NA NA NA NA 0.13

NA NA NA NA NA NA NA NA NA NA NA NA 0.11 J

0.02 0.02 J 0.020 J 0.38 0.26 J 0.083 0.0066 J 0.020 J 0.020 U 0.049 0.020 J 0.44 0.088

0.022 0.021 0.021 J 0.51 0.29 J 0.12 0.0072 J 0.014 J 0.020 U 0.052 0.017 J 0.54 0.097

NA 0.0081 J 0.013 J 0.57 0.39 J 0.15 0.0055 J 0.027 0.020 U 0.081 0.029 0.70 0.17

NA 0.008 J 0.010 J 0.36 0.25 J 0.055 0.0029 J 0.0082 J 0.020 U 0.025 0.011 J 0.23 0.054

NA 0.0051 J 0.010 J 0.45 0.34 J 0.10 0.022 U 0.016 J 0.020 U 0.047 0.015 J 0.55 0.12

NA 0.0024 J 0.0066 J 0.35 0.25 J 0.091 0.0054 J 0.014 J 0.020 U 0.034 0.024 U 0.53 0.11

NA NA NA NA NA NA NA NA NA NA NA NA 0.024

NA NA NA NA NA NA NA NA NA NA NA NA 0.097

0.47 UJ NA NA NA NA NA NA NA NA NA NA NA NA

0.0022 0.0092 0.0152 0.6211 0.4579 0.1391 0.0021 0.0231 NA 0.0664 0.0212 0.7454 0.166

Biosparging Only System ShutdownBioventing and Biosparging System Operational

97-6.B

9/12/2003 9/10/2004 9/20/2005 9/26/2006 3/7/2007 6/7/2007 6/7/2007 9/18/2007 9/18/2007 12/18/2007 12/18/2007 9/23/2009

Filtered Filtered Filtered
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

NA NA 0.28 U 0.29 U 0.37 * 0.27 * 0.35 * 0.28 * 0.43 * 0.39 * 0.34 * 0.25 U NA

NA NA 0.56 U 0.57 U 0.56 U 0.50 U 0.52 U 0.50 U 0.54 UJ 0.18 J 0.39 * 0.50 U NA

0.014 0.18 0.0098 J 0.0047 U 30 0.0044 1.7 0.49 0.87 5.0 0.039 J 0.078 0.013 U

0.0034 U 0.025 0.0026 J NA 0.31 0.0036 U 2.8 0.055 0.74 0.63 0.0046 J+ 0.013 J 0.0036 U

0.0089 NA NA NA 0.082 NA NA 0.030 NA NA NA 0.020 J 0.015

0.03 U NA NA NA 4.4 NA NA 3.9 NA NA NA 7.8 5.4

0.0028 J 0.012 0.0029 J NA 0.79 0.0055 0.0094 0.073 0.0090 1.2 0.25 0.012 J 0.0038

0.0046 NA NA NA 0.82 NA NA 0.024 NA NA NA 3.3 1.6

0.015 NA NA NA 0.43 NA NA 0.045 NA NA NA 0.043 0.010

0.081 NA NA NA 0.17 NA NA 0.089 NA NA NA 0.15 0.11

0.045 NA NA NA 0.12 NA NA 0.022 NA NA NA 0.036 0.029

0.034 J NA NA NA 0.083 NA NA 0.017 NA NA NA 0.0070 J 0.0077

0.024 0.038 0.050 0.021 0.033 0.015 0.0080 0.0038 0.0089 0.038 0.021 0.022 U 0.0034 U

0.028 0.045 0.060 0.018 0.025 0.014 0.0084 0.0049 0.010 0.035 0.0095 0.022 U 0.0034 UJ

0.047 0.074 0.099 0.040 0.056 0.025 0.013 0.0036 0.012 0.015 0.017 0.022 U 0.0018 J

0.015 0.023 0.029 0.013 0.018 0.0079 0.0051 0.0013 J 0.0046 0.0053 0.0064 0.022 U 0.00062 J

0.031 0.053 0.067 0.025 0.039 0.020 0.010 0.0031 J 0.0086 0.010 0.013 0.022 U 0.0010 J

0.028 0.044 0.071 0.022 0.032 0.017 0.0077 0.0023 J 0.0070 0.0054 J+ 0.013 0.022 U 0.00093 J

0.0065 0.013 0.013 0.0046 0.0066 0.0030 J 0.0016 J 0.00045 J 0.0015 J 0.0013 J 0.0024 J 0.022 U 0.0034 U

0.025 NA NA NA 0.030 NA NA 0.0022 J NA NA NA 0.022 U 0.00094 J

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.043 0.073 0.0938 0.0352 0.0538 0.026 0.0136 0.0043 0.012 0.017 0.019 NA 0.0013

System Shutdown System Shutdown

TMW-0197-6.B

9/20/2011 3/14/2012 9/20/20123/16/2010 3/14/2013 9/18/2013 3/7/2014 9/30/2014 9/25/2008 3/18/20099/23/2009 9/8/2010 3/9/2011

Filtered
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

0.16 J NA NA 0.25 U NA 0.13 J NA 0.019 J NA 0.30 U NA 0.27 U NA

0.52 U NA NA 0.50 U NA 0.52 U NA 0.52 U NA 0.59 U NA 0.53 U NA

0.074 0.010 U 0.011 U 0.069 0.0086 U 0.052 0.017 U 0.020 U 0.005 U 0.018 J 0.0042 U 0.057 J 0.0034 U

0.032 0.0044 U 0.0034 U 0.022 J 0.0034 U 0.024 0.0037 U 0.020 U 0.0034 U 0.0037 J 0.0034 U 0.027 J 0.0011 J

0.23 0.020 0.0099 0.039 0.017 0.039 0.017 NA 0.0034 U 0.021 U 0.0034 U 0.020 UJ 0.0034 U

13 7.9 6.4 5.7 3.7000 7.3 4.7 NA 0.0022 J 0.037 0.0017 J 0.066 J 0.0033 J

0.0089 J 0.0019 J 0.0012 J 0.0073 J 0.0034 U 0.0083 J 0.0022 J 0.0056 0.00072 J 0.021 U 0.0034 U 0.033 J 0.0034 U

0.48 0.11 0.072 0.066 0.0034 U 1.5 0.93 NA 0.0034 U 0.0092 J 0.00340 U 0.031 J 0.00067 J

0.015 J 0.0071 U 0.0034 U 0.017 J 0.0049 U 0.020 0.0059 U NA 0.0034 U 0.015 J 0.0034 U 0.072 J 0.0034 U

0.069 0.017 0.013 0.034 0.012 0.032 0.013 NA 0.004 0.0039 J 0.0046 0.017 J 0.012

0.023 0.0080 0.0034 U 0.022 U 0.0034 U 0.0098 J 0.0045 NA 0.0034 U 0.013 J 0.0034 U 0.025 J 0.0034 U

0.020 J 0.0089 0.0034 U 0.022 U 0.0034 U 0.0087 J 0.0034 U NA 0.0034 U 0.011 J 0.0034 U 0.012 J 0.0034 U

0.020 J 0.0051 0.0034 U 0.022 U 0.0034 U 0.0088 J 0.0034 U 0.020 U 0.0034 U 0.021 U 0.0034 U 0.0050 J 0.0011 J

0.016 J 0.0067 J 0.0034 UJ 0.022 U 0.0034 UJ 0.0063 J 0.0027 J 0.020 U 0.0034 UJ 0.0062 J 0.0034 UJ 0.0049 J 0.00045 J

0.025 0.010 0.0034 U 0.022 U 0.0034 U 0.0069 J 0.0033 J 0.020 U 0.00064 J 0.021 U 0.0034 U 0.020 UJ 0.00099 J

0.0088 J 0.0030 J 0.0034 UJ 0.022 U 0.0034 UJ 0.020 U 0.0011 J 0.020 U 0.00030 J 0.021 U 0.0034 UJ 0.020 UJ 0.00036 J

0.019 J 0.0044 0.0034 U 0.022 U 0.0034 U 0.0054 J 0.0022 J 0.020 U 0.0034 U 0.021 U 0.0034 U 0.020 UJ 0.00067 J

0.018 J 0.0048 0.00030 J 0.022 U 0.0034 U 0.0061 J 0.0014 J 0.020 UJ 0.0034 U 0.021 U 0.0034 U 0.020 UJ 0.00049 J

0.0043 J 0.0011 J 0.0034 U 0.022 U 0.0034 U 0.020 UJ 0.00048 J NA 0.0034 U 0.021 U 0.0034 U 0.020 UJ 0.00030 J

0.017 J 0.0052 0.00033 J 0.022 U 0.0034 U 0.0054 J 0.0015 J NA 0.00040 J 0.021 U 0.0034 U 0.020 UJ 0.00074 J

1.1 UJ 0.5 U NA 0.053 J 0.5 U 0.96 U 0.5 U NA NA NA NA NA NA

0.0282 0.0069 0.00003 NA NA 0.0076 0.0029 NA 0.00009 NA 0.0005 0.0010

System ShutdownSystem Shutdown System Shutdown System ShutdownSystem Shutdown System Shutdown

TMW-07TMW-04 TMW-05 TMW-06TMW-02
c

TMW-03

9/23/2008 3/18/2009 9/25/2008 3/18/2009 9/24/2008 3/17/20099/23/2008 3/18/2009 9/25/2008 3/18/2009 9/23/2008 3/18/2009

0.00006

Filtered
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected

Remedial System Status:

QAQC:

Total Petroleum Hydrocarbons (mg/L)

Diesel Range Organics
a 0.5 0.5

Residual Range Organics
a 0.5 0.5

Polycyclic Aromatic Hydrocarbons (µg/L)

Naphthalene 160 350

2-Methylnaphthalene 32 70

Acenaphthylene NE NE

Acenaphthene 960 2,100

Dibenzofuran 16 35

Fluorene 640 1,400

Phenanthrene NE NE

Anthracene 4,800 11,000

Fluoranthene 640 1,400

Pyrene 480 1,100

Benzo[a]anthracene
b

0.12 1.2

Chrysene
b

1.2 12

Benzo[b]fluoranthene
b

0.12 1.2

Benzo[k]fluoranthene
b

1.2 12

Benzo[a]pyrene
b

0.012 0.12

Indeno[1,2,3-cd]pyrene
b

0.12 1.2

Dibenzo[a,h]anthracene
b

0.12 1.2

Benzo[g,h,i]perylene NE NE

Pentachlorophenol 0.22 2.2

TTEC
b

0.012 0.12

MTCA

Method B

Groundwater 

Cleanup 

Levels

MTCA

Method C

Groundwater 

Cleanup 

Levels

0.28 U NA 0.28 U NA 0.30 U NA 0.30 U NA NA 0.28 U 0.27 U NA

0.56 U NA 0.56 U NA 0.59 U NA 0.59 U NA NA 0.56 U 0.53 U NA

0.011 J 0.010 0.015 J 0.0091 0.018 J 0.0033 U 0.18 0.07 U 0.043 U 0.036 0.072 0.0036 U

0.0046 J 0.0026 J 0.0094 J 0.0022 J 0.0095 J 0.0014 J 0.022 0.022 0.01 0.011 J 0.021 J 0.0014 J

0.015 J 0.0099 0.022 U 0.0036 U 0.0037 J 0.00092 J 0.20 0.00096 J 0.028 0.022 U 0.045 0.00084 J

5.1 3.4 0.44 0.016 0.15 0.10 0.10 0.013 0.011 0.36 5.7 0.046

0.095 0.073 0.022 U 0.00088 J 0.022 U 0.0033 U 0.12 0.0096 0.0037 0.0099 J 0.0061 J 0.0036 U

0.0041 J 0.0054 U 0.022 U 0.0009 J 0.022 U 0.0011 J 0.21 0.0075 0.0027 J 0.013 J 0.063 0.0008 J

0.0064 J 0.0025 J 0.0067 J 0.003 J 0.0088 J 0.0021 J 3.2 0.011 U 0.0036 U 0.041 0.015 J 0.0035 J

0.015 J 0.018 0.022 U 0.0049 0.010 J 0.0045 0.60 0.0025 J 0.0022 J 0.032 0.034 0.015

0.012 J 0.0036 U 0.0057 J 0.0053 0.013 J 0.0044 12 0.016 0.0036 U 0.032 0.022 U 0.006

0.0087 J 0.0036 U 0.0042 J 0.0036 U 0.010 J 0.0033 U 8.3 0.012 0.0036 U 0.021 J 0.0037 J 0.0052

0.0053 J 0.0036 U 0.0045 J 0.0017 J 0.022 U 0.0014 J 1.2 0.0035 U 0.0036 U 0.0054 J 0.022 U 0.0017 J

0.0046 J 0.0036 UJ 0.0051 J 0.0022 J 0.022 U 0.0010 J 3.5 0.0056 J 0.0036 UJ 0.022 U 0.022 U 0.0015 J

0.0036 J 0.0036 U 0.022 U 0.0016 J 0.022 U 0.0011 J 2.0 0.0041 0.0036 U 0.022 U 0.022 U 0.0014 J

0.022 U 0.0036 UJ 0.022 U 0.00054 J 0.022 U 0.0033 UJ 0.68 0.0016 J 0.0036 UJ 0.022 U 0.022 U 0.00046 J

0.022 U 0.0036 U 0.022 U 0.00059 J 0.022 U 0.00061 J 0.56 0.0017 J 0.0036 U 0.022 U 0.022 U 0.00083 J

0.022 U 0.0036 U 0.022 U 0.00056 J 0.022 U 0.00031 J 0.42 0.0016 J 0.0036 U 0.022 U 0.022 U 0.00063 J

0.022 U 0.0036 U 0.022 U 0.0036 U 0.022 U 0.0033 U 0.075 0.0035 U 0.0036 U 0.022 U 0.022 U 0.0036 U

0.022 U 0.0036 U 0.022 U 0.00056 J 0.022 U 0.00047 J 0.29 0.0035 U 0.0036 U 0.022 U 0.022 U 0.0006 J

NA NA NA NA 1.1 U 0.5 U 0.99 UJ 0.5 U NA 0.046 J 0.056 J 0.5 U

0.0009 NA 0.0005 0.0011 NA 0.0009 1.0325 0.0025 NA 0.0005 NA 0.0013

System Shutdown System Shutdown System ShutdownSystem Shutdown System Shutdown

TMW-10 TMW-11 TMW-12TMW-08 TMW-09

9/25/2008 3/17/20099/24/2008 3/17/2009 9/24/2008 3/17/2009 9/24/2008 3/17/2009 9/24/2008 3/19/2009

Filtered DUP
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Table 3-3

Summary of Groundwater Analytical Results

RI/FS Port of Longview MFA – International Paper

Notes:

Numbers in bold indicate the detected analyte meets or exceeds the MTCA Method B cleanup level.

* Pattern profile does not match the laboratory standard pattern.

a 
Total petroleum hydrocarbon cleanup levels are based on MTCA Method A values.

d 
The laboratory integrated and reported the results for benzo[b]fluoranthene and benzo[k]fluoranthene as benzo[b]fluoranthene.

e 
Monitoring well 97-6A was damaged, decommissioned, and replaced by monitoring well 04-6A in 2004.

CLARC - Cleanup Levels and Risk Calculation

cPAH - carcinogenic polycyclic aromatic hydrocarbon

DUP - field duplicate

Filtered - dissolved

ft bgs - feet below ground surface

ID - identification

J - result is an estimated value

MFA - Maintenance Facility Area

µg/L - micrograms per liter

mg/L - milligrams per liter

MTCA - Model Toxics Control Act

NA - not analyzed (analyte not included in analyte list)

NE - not established

QAQC - quality assurance quality control

RCRA - Resource Conservation and Recovery Act

RI/FS - remedial investigation/feasibility study

TTEC - total toxicity equilivancy concentration

U - compound was analyzed for but not detected above the reporting limit shown

WAC - Washington Administrative Code

UJ - the associated quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample

MTCA Cleanup Regulation (WAC 173-340) Method B groundwater values are from Ecology website CLARC tables downloaded as of August 2015 

(https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).

b 
cPAH cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in WAC 173-340-780 (8).  The mixture of cPAHs shall be

   considered a single hazardous substance and compared to the applicable MTCA Method B cleanup levels for benzo(a)pyrene.  TTEC was calculated using only results reported as detected.
c 
Sample TMW-02 collected September 23, 2008 was also analyzed for RCRA 8 metals and volatile organic compounds. Carbon disulfide, toluene, isopropylbenzene, and naphthalene were

   detected in the samples at concentrations below the MTCA Method B cleanup levels. No other analytes were detected.
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Table 3-4

Additional Investigation Sampling Rationale

RI/FS Port of Longview MFA – International Paper

Area Purpose Reasons for Additional Sampling Boring/Monitoring Well Location

North-south line 

through PB-58

Determine western extent of soil 

contamination in the Upper Sand

No detections above MTCA Method B or C soil cleanup levels, but 

detections of diesel and cPAHs in groundwater above MTCA Method B 

cleanup levels in PB-58; detection of free product and detections of diesel 

and cPAHs above MTCA Method C soil cleanup levels in PB-46; no soil 

sampling directly west of PB-46

PB-64, PB-65, TMW-06 and TMW-08

North of PB-46 Determine northern extent of soil 

contamination in the Upper Sand

Detection of free product and detections of diesel and cPAHs above MTCA 

Method C soil cleanup levels in PB-46; closest soil sampling to the north 

greater than 125 feet away (99-EA3A)

PB-66 and TMW-09

South of PB-46 Determine southern extent of soil 

contamination in the Upper Sand

Detection of free product and detections of diesel and cPAHs above MTCA 

Method C soil cleanup levels in PB-46; closest soil sampling to the north 

greater than 125 feet away (99-EA3A)

PB-63

North of PB-31 Determine northern extent of soil 

contamination in the Upper Sand

Detection of free product and detection of diesel above MTCA Method C 

soil cleanup levels in PB-31; no soil sampling directly north of PB-31

PB-67 and PB-68

Vicinity of PB-40 Determine southern extent Detection of free product and detection of diesel above MTCA Method C 

soil cleanup levels in PB-31; no soil sampling directly north of PB-31

PB 69

Vicinity and north 

of PB-38

Determine northern extent of soil 

contamination in the Upper Sand

Detections of free product in PB-22 and PB-24; soil samples taken from PB-

38 not analyzed

PB-70 and PB-71

North of BV-13 Determine northern extent of soil 

contamination in the Upper Sand

Detection of DNAPL in BV-13 PB-72 and PB-73

South of PB-19, 

PB-15, PB-16, and 

PB-18

Determine southern extent of soil 

contamination in the Upper Sand; 

determine whether contamination 

extends under maintenance building

Detections of free product in PB-18 and PB-20; detections of diesel above 

MTCA Method C soil cleanup levels in PB-15, PB-18, and PB-20; high 

detection limits for cPAHs in soil samples from PB-15

PB-59, PB-60, PB-61, and TMW-02

East of PB-51 Determine western extent of soil 

contamination in the Upper Sand;

Detections of free product in PB-18 and PB-20; detections of diesel above 

MTCA Method C soil cleanup levels in PB-15, PB-18, and PB-20; high 

detection limits for cPAHs in soil samples from PB-15

PB-62

West and south of 

PB-51

Determine southern and western 

extent of soil contamination in the 

Upper Sand; determine whether 

contamination extends under 

maintenance building

Detection of oil above MTCA Method C soil cleanup levels in PB-51; 

detection of cPAHs above MTCA Method B soil cleanup levels; closest soil 

sampling to the south more than 75 feet away (PB-56); no soil sampling 

directly west of PB-51

TMW-03 and TMW-04
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Table 3-4

Additional Investigation Sampling Rationale

RI/FS Port of Longview MFA – International Paper

Area Purpose Reasons for Additional Sampling Boring/Monitoring Well Location

Vicinity and north 

of PB-38

Determine northern extent of 

groundwater contamination in

Aquifer A

No groundwater samples taken from PB-38; no groundwater sampling 

directly north of PB-38; detections of cPAHs above MTCA Method B 

groundwater cleanup levels to the northeast in PB-44

TWM-11 and TMW-12

North of PB-44 Determine northern extent of 

groundwater contamination in

Aquifer A

No groundwater sampling directly north of PB-44; detections of cPAHs 

above MTCA Method B groundwater cleanup levels in PB-44

TMW-11

North of PB-40 Determine northern extent of 

groundwater contamination in

Aquifer A

No groundwater sampling directly north of PB-40; suspended DNAPL in 

AV-10; detections of cPAHs in PB-44 and detection of diesel in PB-45 

above MTCA Method B groundwater cleanup levels

TMW-10 and TMW-11

North of PB-45 Determine northern extent of 

groundwater contamination in

Aquifer A

No groundwater sampling directly north of PB-45; detection of diesel above 

MTCA Method B groundwater cleanup levels in PB-45

TMW-10

North of PB-43 Determine northern extent of 

groundwater contamination in

Aquifer A

No groundwater sampling directly north of PB-43; detection of diesel above 

MTCA Method B groundwater cleanup levels in PB-43

TMW-09 and TMW-10

North, west, and 

south of PB-58

Determine western extent of 

groundwater contamination in

Aquifer A

No groundwater sampling directly north, west, or south of PB-58; detection 

of diesel above MTCA Method B groundwater cleanup levels in PB-58

TMW-06, TMW-07, and TMW-08  

Groundwater data in the vicinity of PB-

58 also available from existing wells 

AV-12, AV-13, and 99-EA3A.

West of PB-51 and 

south of PB-42

Determine western and southern 

extent of groundwater contamination 

in Aquifer A

No groundwater sampling directly west of PB-51; no groundwater sampling 

directly south of PB-42; detections of diesel about MTCA Method B 

groundwater cleanup levels in both PB-51 and PB-42

TMW-04 and TMW-05

South of PB-51 

and PB-21

Determine southern extent of 

groundwater contamination in

Aquifer A

No groundwater sampling directly south of PB-21 and PB-51; detections of 

diesel above MTCA Method B groundwater cleanup levels in both boring. 

TMW-02 and TMW-03

Notes:

cPAHs - carcinogenic polycyclic aromatic hydrocarbons

DNAPL - dense non-aqueous phase liquid

MFA - Maintenance Facility Area

MTCA - Model Toxics Control Act

RI/FS - remedial investigation/feasibility study
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Table 3-5

Summary of VOC and Metals Analytical Results for TMW-02

RI/FS Port of Longview MFA – International Paper

Sample ID

Date Collected Method C

Sample Depth (ft bgs) Method A Method B

Method C

Direct Contact

Protection of 

Groundwater
a

Method A Method B Method C

VOCs µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/L µg/L µg/L µg/L

1,2,4-Trimethylbenzene NE NE NE NE 1.4 J 7.6 J NE NE NE 2.0 U

1,3,5-Trimethylbenzene NE 800,000 35,000,000 5,500 34 U 0.17 J NE 80 175 2.0 U

2-Butanone (methyl ethyl ketone) NE 48,000,000 2,100,000,000 43,000 55 9.5 J NE 4,800 10,500 20 U

4-Isopropyltoluene NE NE NE NE 0.78 J 0.12 J NE NE NE 2.0 U

Acetone NE 72,000,000 3,150,000,000 63,000 190 44 NE 7,200 15,800 20 U

Carbon Disulfide NE 8,000,000 350,000,000 12,000 0.42 J 0.22 J NE 800 1,750 0.19 J

Ethylbenzene 6,000 8,000,000 350,000,000 15,000 0.48 J 0.86 J 700 800 1,750 0.50 U

Isopropylbenzene (cumene) NE 8,000,000 350,000,000 170,000 34 U 0.77 J NE 800 1,750 0.060 J

m,p-Xylenes 9,000
b

16,000,000
b 700,000,000b 30,000 0.76 J 0.92 J 1,000

b 1,600b 3,500b 0.50 U

Naphthalene 5,000 1,600,000 70,000,000 9,700 9.7 J 3.1 J 160 160 350 0.37 J

o-Xylene 9,000
b

16,000,000
b 700,000,000b 32,000 0.61 J 2.9 J 1,000

b 1,600b 3,500b 0.50 U

Toluene 7,000 6,400,000 280,000,000 10,000 1.9 J 1.1 J 1,000 640 1,400 0.050 J

Metals mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/L µg/L µg/L µg/L

Arsenic 20 0.67 87.5 0.34 2.8 2.7 5 0.058 0.583 5.0 U

Barium NE 16,000 700,000 5,800 59.1 66.1 NE 3,200 7,000 35

Cadmium 2 NE NE 4.80 0.10 J 0.07 J 5 16 35 5.0 U

Chromium
2,000 (CrIII)

19 (CrVI)

120,000 (CrIII)

240 (CrVI)

5,250,000 (CrIII) 

10,500 (CrVI)

1,100,000 (CrIII)

40 (CrIV)
9.2 13.3 50 (total)

24,000 (CrIII)                        

48 (CrVI)

52,500 (CrIII)                      

105 (CrVI)
5.0 U

Lead
250 (R)                              

1,000 (I)
NE NE NE 18.5 4.3 15 NE NE 2.0 U

Mercury 2 NE NE NE 0.175 J 0.054 J 2 NE NE 0.2 U

Selenium NE 400 17,500 18 2.5 U 2.0 U NE 80 175 5.0 U

Silver NE 400 17,500 30 0.4 U 0.3 U NE 80 175 10 U

Notes:

Numbers in bold indicate the result meets or exceeds the MTCA Method C (protection of groundwater) cleanup level for soil or MTCA Method A/B for groundwater.

MTCA Cleanup Regulation, WAC 173-340.  MTCA Method A and B soil values are from Ecology website CLARC tables downloaded as of August 2015

(https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).

a 
Calculated using MTCA defaults for sand soil type.

b 
MTCA level for xylenes is based on total xylenes.

CLARC - Cleanup Levels and Risk Calculation MTCA - Model Toxics Control Act

ft bgs - feet below ground surface NA - not applicable

I - industrial land use NE - not established

ID - identification R - unrestricted land use

J - result is an estimated value RI/FS - remedial investigation/feasibility study

MFA - Maintenance Facility Area U - compound was analyzed for but not detected above the reporting limit shown

µg/kg - micrograms per kilogram VOCs - volatile organic compounds

µg/L - micrograms per liter WAC - Washington Administrative Code

mg/kg - milligrams per kilogram

11

MTCA Groundwater Cleanup LevelsMTCA Soil Cleanup Levels TMW-02

NA

9/23/2008

TMW-02

9/10/2008 9/10/2008

8

J:\Projects\I\IP\Longview\MFA RIFS Report\11  Reports & Deliverables\H - Final Revised RI-FS Report\Tables\Table 3-5.xlsx Page 1 of 1



Table 3-6

Supplemental Investigation Soil Analytical Results (2008 and 2011) 

RI/FS Port of Longview MFS - International Paper

Sample ID

Date Collected

Sample Depth (ft bgs) Direct Protection of

Field QC Contact Groundwater

Diesel Range Organics
a 2,000 2,000 14,000 J 77 3,300 * 18 J 16 * 5,100 * 22 * 37 * 20 * 17 * 13 U

Residual Range Organics
a 2,000 2,000 2,000 J 33 J 260 * 80 J 67 * 370 * 73 * 49 * 66 * 84 * 32 U

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pentachlorophenol 330,000 35 10,000 UJ 200 UJ 290 J 200 UJ 200 UJ 290 J NA NA NA NA NA

Naphthalene 70,000,000 9,700 1,700,000 4,700 140,000 4,600 3,800 190,000 170 1,800 930 65 5.1

Acenaphthylene NE NE 4,800 21 1,600 1.2 J 50 1,800 6.6 19 0.57 J 21 5.0 U

Acenaphthene 210,000,000 210,000 390,000 2,500 170,000 41 450 J 200,000 1,600 1,800 130 6.7 3.1 J

Fluorene 140,000,000 220,000 330,000 3,000 90,000 25 90 J 110,000 260 820 2.7 J 5.6 1.8 J

Phenanthrene NE NE 860,000 7,400 160,000 38 110 190,000 14 450 4.6 J 57 2.5 J

Anthracene 1,100,000,000 5,000,000 96,000 770 12,000 3.6 J 170 12,000 9.6 30 5.0 U 160 5.0 U

Fluoranthene 140,000,000 1,400,000 340,000 2,100 54,000 16 85 69,000 13 390 3.4 J 94 5.0 U

Pyrene 110,000,000 1,400,000 210,000 1,300 31,000 16 59 38,000 17 280 3.3 J 85 0.44 J

Benzo[a]anthracene
b

180,000 8,600 4,400 270 6,300 2.4 J 46 7,600 13 88 1.6 J 59 5.0 U

Chrysene
b

1,800,000 96,000 37,000 220 5,500 4.0 J 65 6,800 17 92 1.9 J 36 5.0 U

Benzo[b]fluoranthene
b

180,000 30,000 18,000 110 2,900 4.5 J 150 3,500 14 62 1.3 J 190 5.0 U

Benzo[k]fluoranthene
b

180,000 30,000 6,800 41 1,100 1.3 J 39 1,300 9.4 24 0.73 J 48 5.0 U

Benzo[a]pyrene
b

18,000 2,300 12,000 77 1,600 2.4 J 36 2,000 15 49 0.70 J 70 5.0 U

Indeno[1,2,3-cd]pyrene
b

180,000 83,000 4,700 J 26 J 760 J 3.6 J 100 J 1,000 J 13 J 27 J 0.93 J 200 J 5.0 UJ

Dibenzo[a,h]anthracene
b

180,000 43,000 1,200 J 7.3 J 220 J 4.9 UJ 21 J 270 J 8.3 J 6.3 J 0.52 J 31 J 5.0 UJ

Benzo[g,h,i]perylene NE NE 3,200 79 620 16 76 740 14 22 1.1 J 160 5.0 U

2-Methylnaphthalene 14,000,000 3,800 720,000 2,500 240,000 180 2,600 680,000 320 560 220 28 4.4 J

Dibenzofuran 3,500,000 6,500 300,000 2,800 120,000 25 250 J 160,000 290 1,400 2.1 J 17 2.9 J

TTEC
b

18,000 2,300 15,880 125 2,783 3.6 72 3,435 21 71 1.2 123 NA

8 10 8 11 6.5

Soil Cleanup Levels 9/11/2008 9/11/2008 9/11/2008 9/11/2008 9/11/2008 9/11/2008 9/15/2008

PB-64

9/15/2008

PB-63

Total Petroleum 

Hydrocarbons (mg/kg)

8 5.5 6.5 6 118

MTCA C PB-59 PB-60 PB-61 PB-62

9/15/2008 9/8/2008 9/8/2008
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Table 3-6

Supplemental Investigation Soil Analytical Results (2008 and 2011) 

RI/FS Port of Longview MFS - International Paper

Sample ID

Date Collected

Sample Depth (ft bgs) Direct Protection of

Field QC Contact Groundwater

Diesel Range Organics
a 2,000 2,000

Residual Range Organics
a 2,000 2,000

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pentachlorophenol 330,000 35

Naphthalene 70,000,000 9,700

Acenaphthylene NE NE

Acenaphthene 210,000,000 210,000

Fluorene 140,000,000 220,000

Phenanthrene NE NE

Anthracene 1,100,000,000 5,000,000

Fluoranthene 140,000,000 1,400,000

Pyrene 110,000,000 1,400,000

Benzo[a]anthracene
b

180,000 8,600

Chrysene
b

1,800,000 96,000

Benzo[b]fluoranthene
b

180,000 30,000

Benzo[k]fluoranthene
b

180,000 30,000

Benzo[a]pyrene
b

18,000 2,300

Indeno[1,2,3-cd]pyrene
b

180,000 83,000

Dibenzo[a,h]anthracene
b

180,000 43,000

Benzo[g,h,i]perylene NE NE

2-Methylnaphthalene 14,000,000 3,800

Dibenzofuran 3,500,000 6,500

TTEC
b

18,000 2,300

Soil Cleanup Levels

Total Petroleum 

Hydrocarbons (mg/kg)

MTCA C

DUP

14 U 15 U 35 * 13 U 2,700 * 24 * 1,700 * 21 * 12 J 16 * 36 J 28 *

34 U 40 * 170 * 45 * 310 * 87 * 240 * 61 * 60 * 83 * 79 J 55 *

NA NA NA NA NA NA NA NA NA NA 200 UJ NA

18 25 35 610 94,000 8,900 130 720 140 300 1,900 1,300

5.0 U 4.9 U 0.93 J 0.96 J 2,300 0.64 J 750 2.7 J 0.77 J 0.46 J 6.9 3.9 J

1.4 J 1.9 J 6.4 73 160,000 30 38,000 580 20 7.4 1,300 1,000

0.84 J 0.94 J 3.5 J 17 79,000 6.5 19,000 140 8.3 2.4 J 290 230

1.0 J 1.7 J 9.7 4.7 J 120,000 8.6 27,000 45 11 6.4 93 77

5.0 U 4.9 U 2.0 J 2.1 J 14,000 1.8 J 3,500 4.6 J 2.6 J 0.86 J 9.6 9.8

5.0 U 4.9 U 9.7 4.3 J 60,000 7.5 19,000 11 11 3.3 J 9.1 6.6

0.46 J 0.48 J 7.3 5.1 36,000 5.7 18,000 8.3 12 4.0 J 7.2 5.5

0.52 J 0.71 J 1.9 J 1.0 J 7,400 2.3 J 2,400 5.1 3.1 J 1.2 J 5.0 U 1.5 J

0.37 J 0.31 J 3.8 J 1.5 J 6,800 2.6 J 2,700 5.9 6.6 1.3 J 5.0 U 2.3 J

5.0 U 4.9 U 4.6 J 1.2 J 3,000 2.2 J 1,300 5.1 5.2 1.2 J 5.0 U 1.3 J

5.0 U 4.9 U 1.3 J 5.0 U 1,200 1.4 J 430 4.7 J 1.7 J 5.0 U 5.0 U 0.37 J

5.0 U 4.9 U 1.4 J 0.54 J 1,600 1.3 J 640 3.6 J 2.6 J 1.0 J 5.0 U 0.72 J

5.0 UJ 4.9 UJ 2.4 J 0.72 J 630 J 1.6 J 310 J 5.9 J 2.5 J 0.98 J 5.0 UJ 1.0 J

5.0 UJ 4.9 UJ 5.0 UJ 1.8 J 140 J 0.92 J 79 J 5.6 J 0.66 J 5.0 UJ 5.0 UJ 5.0 UJ

5.0 U 4.9 U 3.6 J 0.93 J 460 1.9 J 230 6.1 3.2 J 1.1 J 5.0 U 1.2 J

7.7 5.9 15 200 180,000 550 5,500 490 93 15 3,900 3,400

1.8 J 1.5 J 5.7 12 120,000 9.7 16,000 310 17 3.1 J 270 220

0.056 0.074 2.5 1.0 2,905 2.2 1,119 6.3 4.0 1.4 NA 1.2

9/8/2008 9/8/2008

7 6

9/8/2008 9/15/2008 9/15/2008

PB-65 PB-66 PB-67 PB-68 PB-69

9/8/2008 9/15/2008

1110.5

PB-70

9/8/20089/8/2008 9/8/2008 9/8/2008

6 8.5 32 7 7 9
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Table 3-6

Supplemental Investigation Soil Analytical Results (2008 and 2011) 

RI/FS Port of Longview MFS - International Paper

Sample ID

Date Collected

Sample Depth (ft bgs) Direct Protection of

Field QC Contact Groundwater

Diesel Range Organics
a 2,000 2,000

Residual Range Organics
a 2,000 2,000

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pentachlorophenol 330,000 35

Naphthalene 70,000,000 9,700

Acenaphthylene NE NE

Acenaphthene 210,000,000 210,000

Fluorene 140,000,000 220,000

Phenanthrene NE NE

Anthracene 1,100,000,000 5,000,000

Fluoranthene 140,000,000 1,400,000

Pyrene 110,000,000 1,400,000

Benzo[a]anthracene
b

180,000 8,600

Chrysene
b

1,800,000 96,000

Benzo[b]fluoranthene
b

180,000 30,000

Benzo[k]fluoranthene
b

180,000 30,000

Benzo[a]pyrene
b

18,000 2,300

Indeno[1,2,3-cd]pyrene
b

180,000 83,000

Dibenzo[a,h]anthracene
b

180,000 43,000

Benzo[g,h,i]perylene NE NE

2-Methylnaphthalene 14,000,000 3,800

Dibenzofuran 3,500,000 6,500

TTEC
b

18,000 2,300

Soil Cleanup Levels

Total Petroleum 

Hydrocarbons (mg/kg)

MTCA C

DUP

11 J 20 * 3.9 J 10 J 6.3 J 23 J 10 J 42 * 36 U 19 J 68 * 4,200 * 180 *

55 * 210 * 9.4 J 20 J 28 J 160 * 120 U 140 U 150 U 120 U 190 * 1,100 * 230 *

NA 200 UJ 200 UJ NA 200 UJ 5.8 UJ NA NA NA NA NA NA NA

330 380 84 67 110 61 21 960 1,400 25 3,600 740 11

2.6 J 0.49 J 1.1 J 0.97 J 1.6 J 4.9 J 6.1 7.1 J 10 U 4.5 J 9.9 U 590 9.6 U

550 32 35 35 440 11 3.2 J 750 580 42 36 36,000 360

49 4.9 J 29 26 92 15 4.3 1,100 140 26 9.9 U 48,000 190

12 22 55 48 3.3 J 76 26 1,600 39 70 22 150,000 580

3.0 J 5.0 U 16 14 1.3 J 24 24 150 5.3 J 38 2.1 J 25,000 95

4.9 J 6.0 85 76 7.5 85 55 140 6.6 J 280 11 76,000 290

5.1 7.9 56 55 5.0 U 57 37 73 5.3 J 210 12 48,000 170

1.5 J 5.0 U 5.0 U 3.8 J 5.0 U 22 25 3 J 1.6 J 83 2.7 J 11,000 46

1.5 J 5.9 U 5.4 U 1.9 J 5.0 U 33 29 2.8 J 1.7 J 78 3.3 J 11,000 46

1.2 J 5.0 U 7.5 U 7.2 5.0 U 75 82 4.9 J 10 U 120 4.5 J 5,600 23

5.0 U 5.0 U 5.0 U 2.5 J 5.0 U 19 27 10 U 10 U 40 9.9 U 2,100 7.9 J

0.67 J 5.0 U 6.9 6.8 5.0 U 18 27 2.9 J 10 U 59 6.8 J 3,400 16

0.93 J 5.0 UJ 7.9 UJ 8.2 J 5.0 UJ 28 43 2 J 10 U 45 2.3 J 1,100 6.3 J

5.0 UJ 5.0 UJ 5.0 UJ 1.9 J 5.0 UJ 7.7 9.3 10 U 10 U 10 9.9 U 360 9.6 U

1.0 J 8.1 U 7.6 U 8.5 5.0 U 25 35 10 U 10 U 36 3.4 J 970 5.5 J

42 350 4.2 J 3.4 J 44 25 10 880 1,500 8.3 200 8,700 980

21 2.5 J 36 33 2.5 J 20 6.6 960 200 31 9.9 U 27,000 140

1.0 NA 6.9 9.2 NA 34 46 3.9 0.18 90 7.8 5,526 25

10.5 8 10.5 8 10.58.5 5 6.5 6 6 8

9/15/2008 12/9/2011 12/9/2011 12/7/2011 12/7/2011 12/7/2011

PB-73 PB-74PB-71 PB-72 PB-76 PB-77 PB-78

9/15/2008 9/15/2008

6.5

9/15/2008

PB-75
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Table 3-6

Supplemental Investigation Soil Analytical Results (2008 and 2011) 

RI/FS Port of Longview MFS - International Paper

Sample ID

Date Collected

Sample Depth (ft bgs) Direct Protection of

Field QC Contact Groundwater

Diesel Range Organics
a 2,000 2,000

Residual Range Organics
a 2,000 2,000

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pentachlorophenol 330,000 35

Naphthalene 70,000,000 9,700

Acenaphthylene NE NE

Acenaphthene 210,000,000 210,000

Fluorene 140,000,000 220,000

Phenanthrene NE NE

Anthracene 1,100,000,000 5,000,000

Fluoranthene 140,000,000 1,400,000

Pyrene 110,000,000 1,400,000

Benzo[a]anthracene
b

180,000 8,600

Chrysene
b

1,800,000 96,000

Benzo[b]fluoranthene
b

180,000 30,000

Benzo[k]fluoranthene
b

180,000 30,000

Benzo[a]pyrene
b

18,000 2,300

Indeno[1,2,3-cd]pyrene
b

180,000 83,000

Dibenzo[a,h]anthracene
b

180,000 43,000

Benzo[g,h,i]perylene NE NE

2-Methylnaphthalene 14,000,000 3,800

Dibenzofuran 3,500,000 6,500

TTEC
b

18,000 2,300

Soil Cleanup Levels

Total Petroleum 

Hydrocarbons (mg/kg)

MTCA C

DUP

57 * 260 * 2.1 J 160 * 53 * 36 * 30 U 36 U 38 U 5,900 * 1,000 * 23 J 64 *

140 U 150 * 130 U 160 U 130 U 140 U 120 U 150 U 150 U 1,500 * 300 * 160 U 150 U

NA NA NA NA NA NA 5.9 U 7.1 U 7.4 U NA NA NA NA

990 22,000 6.4 23,000 560 88 470 1,000 J 86 J 750 7,400 270 3,200

10 U 20 5 U 10 U 5.5 U 5 U 13 5 U 5 U 450 U 80 U 5 U 10 U

970 3,800 9.6 1,100 770 860 15 46 58 54,000 13,000 870 2,200

1,000 1,600 10 160 1,400 300 24 6.8 J 2.5 J 58,000 14,000 200 950

1,100 4,200 10 340 390 240 190 17 22 200,000 41,000 47 130

83 720 11 51 57 11 55 3.7 J 5.9 36,000 7,100 16 4.7 J

200 2,400 13 140 79 4.9 J 230 4 J 4 J 91,000 20,000 18 3.9 J

120 1,400 10 89 47 4 J 120 3.5 J 3.4 J 58,000 12,000 10 3.7 J

36 380 1.3 J 21 2.8 J 1.4 J 69 0.94 J 1.3 J 14,000 2,900 1.8 J 1.7 J

38 320 5 U 23 4.3 J 1.3 J 88 1.4 J 1.3 J 12,000 2,300 1.6 J 10 U

54 190 2.2 J 12 3.4 J 1.2 J 230 1.5 J 1.3 J 6,500 1,300 1.6 J 10 U

13 76 5 U 4.6 J 1.3 J 5 U 62 5 U 5 U 2,700 460 5 U 10 U

15 110 1.5 J 7.6 J 1.5 J 5 U 140 5 U 5 U 4,000 770 0.87 J 10 U

16 40 1.3 J 3.6 J 1.7 J 5 U 110 5 U 5 U 1,300 290 0.89 J 10 U

3.6 J 8.7 J 5 U 10 U 5 U 5 U 25 5 U 5 U 440 79 5 U 10 U

13 33 1.2 J 4.1 J 2.4 J 0.87 J 91 1.2 J 0.85 J 1,200 210 1.1 J 10 U

1,600 7,600 1.4 J 4,400 560 1,500 59 310 250 15,000 8,900 380 2,000

1,000 1,200 21 160 1,300 110 78 9.6 J 5 U 37,000 11,000 88 1,200

28 183 2 11.95 2.5 0.27 190 0.26 0.27 6,614 1,296 1.3 0.17

8 10.5 8 10.510.5 8 10.5 8 10.5 8 10.58

12/7/201112/7/2011 12/7/2011 12/7/2011 12/7/2011 12/7/2011

PB-82 PB-83 PB-84PB-79 PB-80 PB-81
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Table 3-6

Supplemental Investigation Soil Analytical Results (2008 and 2011) 

RI/FS Port of Longview MFS - International Paper

Sample ID

Date Collected

Sample Depth (ft bgs) Direct Protection of

Field QC Contact Groundwater

Diesel Range Organics
a 2,000 2,000

Residual Range Organics
a 2,000 2,000

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pentachlorophenol 330,000 35

Naphthalene 70,000,000 9,700

Acenaphthylene NE NE

Acenaphthene 210,000,000 210,000

Fluorene 140,000,000 220,000

Phenanthrene NE NE

Anthracene 1,100,000,000 5,000,000

Fluoranthene 140,000,000 1,400,000

Pyrene 110,000,000 1,400,000

Benzo[a]anthracene
b

180,000 8,600

Chrysene
b

1,800,000 96,000

Benzo[b]fluoranthene
b

180,000 30,000

Benzo[k]fluoranthene
b

180,000 30,000

Benzo[a]pyrene
b

18,000 2,300

Indeno[1,2,3-cd]pyrene
b

180,000 83,000

Dibenzo[a,h]anthracene
b

180,000 43,000

Benzo[g,h,i]perylene NE NE

2-Methylnaphthalene 14,000,000 3,800

Dibenzofuran 3,500,000 6,500

TTEC
b

18,000 2,300

Soil Cleanup Levels

Total Petroleum 

Hydrocarbons (mg/kg)

MTCA C

DUP

4 J 2.7 J 27 J 67 J* 72 * 99 * 45 56 9,000 9,300 13 U 18 U

130 U 120 U 140 U 460 * 480 * 150 U 390 160 J 1,800 J 2,000 J 31 U 46 *

NA NA NA NA NA NA NA NA NA NA NA NA

7.5 J 2.7 J 610 92 790 8,600 110 220 35,000 46,000 6.0 17

5 U 5 U 5 U 9.5 10 10 U 2 5.7 1,100 1,200 0.48 J 0.54 J

47 J 8.3 J 690 14 21 760 200 430 81,000 82,000 15 1.6 J

220 J 11 J 370 12 24 570 84 130 85,000 90,000 21 1.4 J

58 5 U 110 78 140 1,200 44 110 240,000 240,000 15 9.2

3.9 J 0.71 J 4.4 J 40 55 170 4.3 35 45,000 77,000 3.2 J 1.3 J

5 U 5 U 6.9 280 210 540 7.7 380 120,000 130,000 5.4 U 7.8

5 U 5 U 7.1 220 130 330 5.4 260 74,000 77,000 5.4 U 7.1

5 U 5 U 1.8 J 110 82 85 1.9 80 17,000 20,000 1.2 J 1.8 J

5 U 5 U 1.9 J 140 90 85 3.1 130 14,000 17,000 5.4 U 2.1 J

5 U 5 U 2.2 J 200 280 50 4.7 170 7,900 10,000 5.4 U 2.9 J

5 U 5 U 5 U 70 73 21 1.1 J 46 2,700 3,000 5.4 U 4.9 U

5 U 5 U 1.4 J 72 59 33 6.1 160 4,400 5,400 5.4 U 1.1 J

5 U 5 U 0.95 J 62 100 16 5.8 180 1,300 1,800 5.4 UJ 4.9 UJ

5 U 5 U 5 U 15 24 3 J 1.8 U 27 310 420 5.4 UJ 4.9 UJ

5 U 5 U 1.3 J 47 76 13 6.1 170 1,100 1,500 5.4 U 4.9 U

2 J 0.75 J 260 39 70 1,500 45 79 48,000 38,000 1.7 J 1.2 J

6.5 J 0.88 J 210 25 41 560 96 150 60,000 58,000 2.2 J 0.87 J

NA NA 1.9 119 116 51 7.1 212 7,461 9,092 0.12 1.6

2.0-6.5 6.5 7 13.510.5 6 7 10.5 2.0-7.5 7.59

9/10/200812/8/2011 12/8/2011 12/9/2011 8/22/2011 8/22/2011 9/10/2008

TP-01 TP-02 TMW-01PB-85 PB-86 PB-87
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Table 3-6

Supplemental Investigation Soil Analytical Results (2008 and 2011) 

RI/FS Port of Longview MFS - International Paper

Sample ID

Date Collected

Sample Depth (ft bgs) Direct Protection of

Field QC Contact Groundwater

Diesel Range Organics
a 2,000 2,000

Residual Range Organics
a 2,000 2,000

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pentachlorophenol 330,000 35

Naphthalene 70,000,000 9,700

Acenaphthylene NE NE

Acenaphthene 210,000,000 210,000

Fluorene 140,000,000 220,000

Phenanthrene NE NE

Anthracene 1,100,000,000 5,000,000

Fluoranthene 140,000,000 1,400,000

Pyrene 110,000,000 1,400,000

Benzo[a]anthracene
b

180,000 8,600

Chrysene
b

1,800,000 96,000

Benzo[b]fluoranthene
b

180,000 30,000

Benzo[k]fluoranthene
b

180,000 30,000

Benzo[a]pyrene
b

18,000 2,300

Indeno[1,2,3-cd]pyrene
b

180,000 83,000

Dibenzo[a,h]anthracene
b

180,000 43,000

Benzo[g,h,i]perylene NE NE

2-Methylnaphthalene 14,000,000 3,800

Dibenzofuran 3,500,000 6,500

TTEC
b

18,000 2,300

Soil Cleanup Levels

Total Petroleum 

Hydrocarbons (mg/kg)

MTCA C

9/10/2008 9/10/2008

DUP

180 * 7.2 J 6.4 J 6.6 J 10 J 5.6 J 4.9 J 12 U 12 U 13 U 12 U 8.6 J

920 * 31 J 19 J 19 J 44 * 36 * 29 J 28 U 59 * 31 U 29 U 42 *

200 UJ 200 UJ 200 UJ 200 UJ NA NA NA NA NA NA 200 UJ 200 UJ

670 100 65 41 65 55 J 30 J 1.7 J 6.8 4.9 J 16 130

190 0.75 J 0.30 J 3.1 J 0.50 J 0.59 J 0.58 5.0 U 7.7 5.0 U 0.45 J 0.99 J

78 9.0 9.2 15 22 8.2 5.7 0.24 J 5.9 5.0 U 9.5 23

98 2.0 J 5.0 7.7 9.6 4.0 J 2.6 J 5.0 U 11 5.0 U 1.8 J 13

530 7.6 6.6 17 12 7.0 5.5 1.7 J 120 4.9 J 3.0 J 18

1,000 2.5 J 0.82 J 14 0.96 J 0.81 J 0.81 J 5.0 U 23 0.69 J 0.90 J 3.6 J

1,200 5.3 1.7 J 22 3.1 J 3.0 J 3.4 J 5.0 U 95 5.2 5.0 U 9.3

740 6.3 1.9 J 13 3.0 J 3.5 J 3.2 J 5.0 U 130 4.0 J 5.0 U 6.3

400 2.2 J 5.0 U 8.7 5.0 U 5.0 U 4.9 U 0.95 J 54 1.7 J 1.0 J 5.0 U

480 2.2 J 5.0 U 20 5.0 U 5.0 U 2.9 J 5.0 U 64 2.4 J 5.0 U 2.2 J

1,300 2.6 J 0.82 J 24 5.0 U 5.0 U 2.6 J 5.0 U 39 2.0 J 5.0 U 2.9 J

260 0.92 J 5.0 U 6.5 5.0 U 5.0 U 0.76 J 5.0 U 14 5.0 U 5.0 U 0.79 J

240 1.5 J 5.0 U 6.5 5.0 U 5.0 U 0.76 J 0.71 J 40 5.0 U 5.0 U 0.71 J

450 J 5.0 UJ 5.0 UJ 16 J 5.0 UJ 5.0 UJ 2.0 J 5.0 UJ 22 J 5.0 UJ 5.0 UJ 5.0 UJ

170 J 5.0 UJ 5.00 UJ 3.5 J 5.0 UJ 5.0 UJ 4.9 UJ 5.0 UJ 5.4 J 5.0 UJ 5.0 UJ 5.0 UJ

280 5.0 U 6.3 11 5.0 U 0.86 J 2.0 J 5.0 U 22 5.0 U 5.0 U 1.2 J

240 7.3 27 69 130 43 29 0.62 J 5.0 J 1.1 J 14 72

170 2.3 J 7.7 15 19 6.9 5.1 5.0 U 3.7 J 0.65 J 2.3 J 17

503 2.1 0.082 13 NA NA 1.3 0.81 54 0.39 0.11 1.1

8 11 9.5 7 7.59 7.5 6 7 11.5 10

9/9/2008 9/9/2008 9/9/2008 9/12/20089/11/2008 9/12/2008 9/12/2008 9/12/2008 9/9/2008

TMW-11TMW-05 TMW-06 TMW-07 TMW-08 TMW-09 TMW-10TMW-02 TMW-03 TMW-04
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Table 3-6

Supplemental Investigation Soil Analytical Results (2008 and 2011) 

RI/FS Port of Longview MFS - International Paper

Sample ID

Date Collected

Sample Depth (ft bgs) Direct Protection of

Field QC Contact Groundwater

Diesel Range Organics
a 2,000 2,000

Residual Range Organics
a 2,000 2,000

Polycyclic Aromatic Hydrocarbons (µg/kg)

Pentachlorophenol 330,000 35

Naphthalene 70,000,000 9,700

Acenaphthylene NE NE

Acenaphthene 210,000,000 210,000

Fluorene 140,000,000 220,000

Phenanthrene NE NE

Anthracene 1,100,000,000 5,000,000

Fluoranthene 140,000,000 1,400,000

Pyrene 110,000,000 1,400,000

Benzo[a]anthracene
b

180,000 8,600

Chrysene
b

1,800,000 96,000

Benzo[b]fluoranthene
b

180,000 30,000

Benzo[k]fluoranthene
b

180,000 30,000

Benzo[a]pyrene
b

18,000 2,300

Indeno[1,2,3-cd]pyrene
b

180,000 83,000

Dibenzo[a,h]anthracene
b

180,000 43,000

Benzo[g,h,i]perylene NE NE

2-Methylnaphthalene 14,000,000 3,800

Dibenzofuran 3,500,000 6,500

TTEC
b

18,000 2,300

Soil Cleanup Levels

Total Petroleum 

Hydrocarbons (mg/kg)

MTCA C

5.5 J 11 U 1.7 J 1.9 J 3 J 13 U

76 * 4.6 J 8.1 J 19 J 32 J 10 J

200 UJ 98 U 99 U 98 U 100 U 99 U

40 9.8 U 22 5.8 J 10 U 9.9 U

0.41 J 9.8 U 9.9 U 9.8 U 10 U 9.9 U

9.1 9.8 U 10 2.3 J 10 U 9.9 U

2.5 J 9.8 U 11 9.8 U 10 U 9.9 U

5.3 3.8 J 20 3 J 2.9 J 9.9 U

0.85 J 9.8 U 5.4 J 9.8 U 10 U 9.9 U

4.8 J 3.2 J 19 1.6 J 5.6 J 2 J

4.8 J 2.3 J 14 9.8 U 5.3 J 2 J

5.0 U 9.8 U 5.5 J 9.8 U 3.8 J 9.9 U

3.6 J 2.6 J 4.8 J 9.8 U 5.2 J 9.9 U

3.1 J 3 J 10 9.8 U 8.3 J 9.9 U

1.1 J 9.8 U 3.5 J 9.8 U 2.9 J 9.9 U

1.2 J 9.8 U 6 J 9.8 U 4.3 J 9.9 U

2.5 J 1.7 J 6.1 J 9.8 U 4.4 J 9.9 U

5.0 UJ 9.8 U 9.9 U 9.8 U 10 U 9.9 U

2.7 J 1.6 J 5.9 J 9.8 U 3.7 J 9.9 U

21 9.8 U 8 J 9.8 U 10 U 9.9 U

4.3 J 9.8 U 6.7 J 9.8 U 10 U 9.9 U

1.9 13 9.5 15 7.3 15

6.5

9/12/2008

TMW-12

6.5 8.5 8.0

EASB4 EASB5 EASB6 EASB7

10/14/2008 10/14/2008 10/14/2008 10/14/2008 10/14/2008

7.0 8.5
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Table 3-6

Supplemental Investigation Soil Analytical Results (2008 and 2011)

Maintenance Facility Area

Notes:

Numbers in bold indicate the detected analyte meets or exceeds the MTCA Method C soil cleanup levels (protection of groundwater)

* Pattern profile does not match the laboratory standard pattern.

a 
Total petroleum hydrocarbon cleanup levels are based on MTCA Method A values.

cPAH - carcinogenic polycyclic aromatic hydrocarbon

DUP - field duplicate

ft bgs - feet below ground surface

J - result is an estimated value

MFA - Maintenance Facility Area

µg/kg - micrograms per kilogram

mg/kg - milligrams per kilogram

MTCA - Model Toxics Control Act

NE - not established

QC - quality control

RI/FS - remedial investigation/feasibility study

TTEC - total toxicity equilivancy concentration

U - compound was analyzed for but not detected above the reporting limit shown

UJ - the associated quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample

WAC - Washington Administrative Code

MTCA Cleanup Regulation (WAC 173-340) Method C soil values are from Ecology website, CLARC tables downloaded as of August 2015 

(https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).

b 
cPAH cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in WAC 173-340-780 (8).  The mixture of cPAHs shall be

  considered a single hazardous substance and compared to the applicable MTCA Method C cleanup levels for benzo(a)pyrene.  TTEC was calculated using only results reported as detected.

CLARC - Cleaning Levels and Risk Calculation
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

0 N N N

1.5 N N N

3 N N Y

4.5 N N Y

6 Y N N Sheen

7.5 N N N

1.5 N N N

3 N N N

4.5 N N N

6 Y N N Sheen

7.5 N N Y

1.5 N N N

3 N N N

4.5 N N N

6 N N Y

7.5 N N Y

1.5 N N N

4.5 N N Y

6 Y N Y Sheen

7.5 N N N

3 N N Y

4.5 N N Y

1.5 N N Y

3 N N Y

4.5 N N N

6 N N N

1.5 N N N

3 N N Y

4.5 N N Y

1.5 N N N

3 N N Y

4.5 N N Y

1.5 N N N

3 N N Y

4.5 N N Y

1.5 N N N

3 N N Y

4.5 N N Y

4.5 N N N

6 Y N Y Sheen on cuttings

7.5 Y N Y Sheen

10.5 Y N Y Sheen

4.5 N N N

6 Y N N Slight odor, sheen during drilling

7.5 N N N

9 N N Y

PB-01

PB-02

PB-03

PB-04

PB-09

PB-10

PB-11

PB-12

PB-05

PB-06

PB-07

PB-08
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

4.5 N N N

6 N N N No sheen, slight odor

7.5 N N Y

4.5 N N N

6 N N N

7.5 N N N

9 N N N

3 N N Y Faint odor

5 N N Y

7 N N Y

3 N N N Odor

5 N N N

7 N N N Faint odor

3 N N Y Faint to no odor

5 N N Y No odor

7 N N Y No odor

9 N N N No odor

11 N N N No odor

3 N N Y Odor

5 Y Y Y Zone of free product (about 2" thick)

7 N N N

3 N N N Odor

5 N N N Faint odor

7 N N N Faint odor

3.5 N N Y

5.5 Y Y Y 2" lense of product from 5' to 5.5' bgs

7.5 N N Y Faint odor

3.5 N N Y No odor

5.5 N N Y No odor

7.5 N N Y No odor

9.5 N N N No odor

3.5 N N N

5.5 Y Y N 2" thick product at 5' bgs/sheen at 5.5' bgs

3.5 N N N No odor

5.5 N N Y No odor

7.5 N N Y No odor

9.5 N N N No odor

3.5 N N Y

5.5 Y Y Y 2" thick product at 5' bgs

3.5 N N N Slight odor

5.5 Y Y N 5" of product from 6'7" to 7'

3.5 N N Y

5.5 Y N Y Slight sheen

3.5 N N Y Faint odor

5.5 N N Y No odor

3.5 N N Y Product in tip of spoon

5.5 Y Y Y Based on note above

PB-19

PB-18

PB-17

PB-16

PB-23

PB-22

PB-21

PB-20

PB-27

PB-26

PB-25

PB-24

PB-15

PB-14

PB-13

PB-28
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

3.5 N N N No odor

5.5 N N Y No odor

3.5 N N N Faint odor

6.5 Y N N Slight sheen and odor

3.5 Y N Y Slight odor and sheen present

7.5 N N N No sheen

8 Y N N Sheen present; sheen and odor

3.5 N N N No odor

5.5 N N N No odor

3.5 N N Y No odor

5.5 N N Y Faint odor

7.5 N N N

5 N N Y No odor

7 N N Y Slight odor

9 N N Y Slight odor

11 N N Y No odor

5 N N N No odor

7 N N Y

9 N N Y

11 N N Y No odor

13 N N N

3.5 N N N Slight odor

5.5 N N Y

7.5 N N Y Slight odor

3.5 N N N Faint odor

5.5 N N Y No odor

3.5 N N N

5.5 N N N

3.5 N N Y Faint odor

5.5 N N Y No odor

3.5 N N N Faint septic odor

5.5 N N Y Faint odor

7.5 N N Y

3.5 N N N Faint odor

5.5 N N Y

3.5 N N Y No odor

5.5 N N Y No odor

7.5 N N N No odor

3.5 N N Y No odor

5.5 N N Y No odor

7.5 N N N Faint odor

9.5 N N N

3 N N N

5 N N Y

6 N N Y

7 N N N No odor

PB-31

PB-30

PB-37

PB-36

PB-43

PB-42

PB-41

PB-40

PB-44

PB-39

PB-38

PB-35

PB-34

PB-33

PB-32

PB-29
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

3 N N N

5 N N Y Slight odor

7 N N Y Slight odor

9 N N N Slight odor

11 N N N No odor

3 N N N Slight odor

5 Y N Y Staining, odor

3 N N N Slight odor

5 N N Y

7 N N Y Slight odor

9 N N N

3 N N N

5 N N N

7 N N Y

3 N N N

5 N N N

7 N N Y

9 N N Y

11 N N N No odor

3 N N Y

5 N N Y No odor

7 N N N No odor

3 N N Y

5 N N Y

7 N N N

9 N N N

5 N N N

7 N N Y

9 N N Y

11 N N N No odor

13 N N N

5 N N N

7 N N Y

9 N N Y

11 N N N

13 N N N

5 N N N

7 N N N No odor

5 N N Y

7 N N Y

9 N N N

11 N N N

13 N N N

15 N N N

PB-52

PB-51

PB-50

PB-49

PB-48

PB-55

PB-54

PB-53

PB-47

PB-46

PB-45
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

3 N N N

5 N N N

7 N N Y

9 N N Y

11 N N N

5 N N N No odor

7 N N Y

3 N N N

5 N N Y (5.5) No odor

7 N N Y

9 N N N

11 N N N No odor

3 N N N No odor

4 N N N No odor, no sheen

5 N N N Slight odor (creosote), no sheen

7 N N N Strong odor

7.5 Y Y N Strong odor, heavy staining/free product

8 Y Y Y Strong odor, heavy staining/free product

10 Y Y Y Strong odor, heavy staining/free product

3 N N N No odor

5 N N N No odor

6 N N N Some odor, no sheen

7 N N N No odor

8 N N Y Slight odor, no sheen

10 N N N Slight hydrocarbon odor, no stain or sheen

11 N N Y Slight hydrocarbon odor, no stain or sheen

4 N N N No odor, no sheen

5 N N N Slight odor

6 Y N Y (6.5) Hydrocarbon odor, slight sheen

7
Y N N

Strong hydrocarbon odor, visible (diesel?) stain and 

sheen

8 Y N Y Odor and sheen

10 Y N N Odor and slight sheen

3 N N N No odor, no sheen

4 N N N No odor, no sheen

5 N N N Slight hydrocarbon odor

6 N N Y (6.5) Slight hydrocarbon odor

7 N N N Slight hydrocarbon odor, no sheen

8 N N N No odor, no sheen

3 N N N No odor

5 N N N No odor

6 N N Y (6.5) Slightly sour organic odor, no sheen

7
N N N

Hydrocarbon odor, no sheen, Hanby kit indicates 

possible diesel 6.5' bgs

8 N N Y Slight hydrocarbon odor, no sheen 

PB-60

PB-58

PB-57

PB-56

PB-59

PB-61

PB-62

PB-63
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

5 N N N No odor, no sheen

7 N N N No odor

8 N N N No odor, no sheen

11 N N Y No odor, no sheen

4 N N N No hydrocarbon odor

6 N N N No sheen

9 N N N No odor, no sheen, no stain

11 N N Y No sheen

5 N N N No odor, no sheen

6 N N N No odor, no sheen

7 N N Y No odor, no sheen

7 Y N Y Hydrocarbon odor, slight sheen

9
Y N Y

Hydrocarbon odor, slight sheen, Hanby indicates 

hydrocarbon contamination

3 N N N No odor

5 N N N No odor, no sheen

7 N N N Slight hydrocarbon odor

8-9 Y N Y (8.5) Hydrocarbon odor and slight sheen

3 N N Y No odor

4 N N N No odor, no sheen

6 N N N No odor, no sheen

4 N N N No odor, no sheen

6 N N Y Slight odor

7 N N N Slight odor

8 N N N No odor, no sheen

3 N N N No odor, no sheen

5 N N N No odor

6.5 N N Y Very slight odor

7 N N N No odor

8 N N N No odor, no sheen

3 N N N No odor, no sheen

5 N N N No odor, no sheen

9 N N N No odor, no sheen

3 N N N Slight hydrocarbon odor, no sheen

5 N N Y Slight odor

8 N N N Slight odor, no sheen

3.5 N N N No odor, no sheen

5 N N N No odor, no sheen

6 N N Y Refusal @ 6' bgs, likely due to woody debris

3.5 N N N No odor, no sheen

5 N N N No odor, no sheen

6
N N Y

No odor, no sheen

Refusal @ 6' bgs, likely due to woody debris

5 N N N No odor, no sheen

8 N N Y Moderate creosote odor, no sheen

9 N N N Moderate creosote odor, no sheen

10.5 N N Y

11 N N N Slight creosote odor, no sheen

PB-65

PB-66

PB-67

PB-68

PB-69

PB-70

PB-71

PB-72

PB-73

PB-74

PB-75

PB-76

PB-64
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

3.5 N N N No odor, no sheen

5 N N N No odor, no sheen

6 N N N No odor, no sheen

8 N N Y Slight odor, no sheen

9 N N N Slight creosote odor, no sheen

10 N N Y (10.5) No odor, no sheen

2.5 N N N No odor, no sheen

4 N N N No odor, no sheen

5 N N N

6.5 N N N Moderate odor

7.5 Y Y N Strong cresosote odor, heavy sheen, some staining

8 N N Y

9.5 Y N N Strong odor, slight sheen, no staining

11 N N Y Moderate odor, no sheen, no staining

3.5 N N N No odor, no sheen

5 N N N Slight creosote odor, no sheen

8.5 Y Y Y (8) Staining, NAPL @ 8.5 to 9' bgs

9.5
Y Y N Strong creosote odor, moderate sheen, slight staining

10 N N Y (10.5) Moderate odor, no sheen

3.5 N N N No odor, no sheen

5 N N N Moderate creosote odor, no sheen

6 N N N

7 Y Y Y(8.0) NAPL from 7 to 9' bgs

9 Y N N Strong creosote odor, slight sheen

10 N N Y (10.5) Strong odor

3 N N N No odor, no sheen

4 N N N No odor, no sheen

6 N N N No odor, no sheen

7 N N N

8 N N Y Slight odor, no sheen

9 N N N Slight odor, no sheen

10.5 N N Y (10.5) Slight odor, no sheen

2.5 N N N No odor, no sheen

4 N N N No odor, no sheen

5.5 N N N

6 N N N No odor, no sheen

7.5 N N N

8.5 N N Y (8) Moderate odor, no sheen

9.5 N N N Moderate odor, no sheen

10.5 N N Y

11 N N N Slight odor, no sheen

2 N N N No odor, no sheen

3.5 N N N No odor, no sheen

5 N N N No odor, no sheen

PB-83

PB-82

PB-81

PB-78

PB-79

PB-80

PB-77
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

6 N N N

8 N N Y Strong creosote odor, no sheen

9 Y Y N NAPL at 9' bgs

9.5 Y Y N Strong odor, heavy sheen, heavy staining

10.5 Y Y Y Strong odor, heavy sheen, moderate staining

4 N N N No odor, no sheen

6 N N N No odor, no sheen

7 N N N

8 N N Y Slight creosote odor, no sheen

10 N N Y (10.5) Slight odor

3.5 N N N No odor, no sheen

4.5 N N N

5.5 N N N No odor, no sheen

6 N N N

7.5 N N N

8.5 N N Y (9) No odor, no sheen

10 N N Y (10.5)

11 N N N No odor, no sheen

2 N N N No odor, no sheen

3 N N N

4 N N N No odor, no sheen

6
N N Y

No odor, no sheen

Refusal @ 6', likely due to woody debris

2 N N N No odor, no sheen

4 N N N No odor, no sheen

5.5 N N N No odor, no sheen

7 Y N Y Moderate odor, moderate sheen

8 Y Y N NAPL from 8 to 9' bgs

9.5 N N N Moderate odor, no sheen

10.5 N N Y Moderate odor, no sheen

3 N N N No odor

5 N N N No odor

7 N N Y Slight hydrocarbon odor

8 N N Y Slight odor

10 N N Y No odor, no sheen

13 N N Y (13.5) No odor, no sheen

15 N N N No odor

18 N N N No odor, no stain

25 N N N No odor

28 N N N No odor, no sheen

PB-83

TMW-01

PB-87

PB-85

PB-84

PB-86
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

5 N N N No odor

7 N N N No odor

12 N N N Slight odor, no stain

15 N N N No odor, no stain

16 N N N No odor, no sheen

18 N N N No odor

20 N N N No odor

22 N N N No odor

25 N N N No odor

5 N N N No odor

8 N N N No odor

10 N N N No odor

19 N N N No odor

23 N N N No odor

27 N N N No odor, no sheen

2 N N N No odor, no sheen

5 N N N No odor, no sheen

8 N N Y (7.5) No odor, no sheen

10 N N N No odor, no stain

12 N N N No odor, no sheen

13 N N N No odor

16 N N N No odor

22 N N N No odor

3 N N N No odor

5 N N N No odor, no sheen

7 N N N No odor, no sheen

9 N N N No odor, no sheen

12 N N N No odor

14 N N N No odor, no sheen

16 N N N No odor, no sheen

18 N N N No odor, no sheen

19 N N N No odor

20 N N N No odor, no sheen

4 N N N No odor, no sheen

7 N N Y No odor

10 N N N No odor, no sheen

14 N N N No odor

16 N N N No odor

20 N N N No odor, no stain

6 N N N No odor, no sheen

8 N N N No odor

11 N N N No odor

13 N N N No odor

18 N N N No odor, no sheen

20 N N N No odor, no sheen

22 N N N No odor, no sheen

23 N N N No odor, no sheen

25 N N N No odor, no sheen

TMW-05

TMW-05

TMW-03

TMW-04

TMW-07

TMW-06

TMW-02
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

5 N N N No odor, no sheen

7 N N N No odor, no sheen

10 N N N No odor, no sheen

13 N N N No odor, no sheen

14 N N N No odor

17 N N N No odor, no sheen

19 N N N No odor, no sheen

20 N N N No odor, no sheen

25 N N N No odor

5 N N N No odor, no sheen

7 N N N No odor

8 N N N No odor, no sheen

10 N N N No odor, no sheen

12 N N N No odor, no sheen

14 N N N No odor, no sheen

17 N N N No odor

19 N N N No odor

23 N N N No odor, no sheen

5 N N N No odor, no sheen

7 N N N No odor, no sheen

9 N N N Slight hydrocarbon odor, no sheen

11 N N N No odor

13 N N N Slight odor, no sheen

14.5 N N N Slight hydrocarbon odor, no sheen

16 N N N No odor, no sheen

18 N N N No odor, no sheen

19 N N N No odor, no sheen

22 N N N No odor, no sheen

3 N N N No odor (slight organic odor)

5 N N N No odor

7 N N Y (7.5) No odor, no sheen

9 N N N No odor

10 N N N No odor, no sheen

12 N N N No odor, no sheen

14 N N N No odor, no sheen

17 N N N No odor

18 N N N No odor, no sheen

20 N N N No odor, no sheen

22 N N N No odor, no sheen

3 N N N No odor, no sheen

7 N N Y (6.5) No odor

10 N N N No odor, no sheen

14 N N N No odor, no sheen

18 N N N No odor, no sheen

TMW-11

TMW-10

TMW-12

TMW-09

TMW-08
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

5 N N N

8.5 N N N No odor

10 N N N

11.5 N N N No odor

13 N N N No odor

17.5 N N N No odor

4 Y N N Sheen on sample spoon

6 N N N Slight odor

7.5 Y N N Sheen on spoon

9 N N N

10.5 N N N No odor

13.5 N N N No odor

4.5 N N N

6 N N N

7.5 N N N

9 N N N

10.5 N N N

14 N N N

4.5 N N N No odor

6 N N N Peat odor

7.5 N N N No odor

9 N N N No odor

10.5 N N N

12 N N N

13.5 N N N

2.5 N N N Peaty odor

5 N N N

7.5 N N N Organic odor

10 N N N No odor

11.5 N N N

13.5 N N N Peat odor

5 N N N

6.5 Y Y N Product at 7 feet

5 Y Y N Product at 5 feet

6.5 Y Y N Product at 7 feet

5 Y N N Diesel odor, sheen at 6 feet

6.5 Y N N Sheen (no sheen at 7.5 feet)

5 Y N N Product sheen

6.5 N N N Slight odor

8 N N N Slight odor

97-6A NA NA NA N No samples collected

BV-15

BV-14

AV-13

AV-12

AV-11

AV-10

BV-13

BV-12

AV-9
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Table 3-7

Summary of Sheen and DNAPL Occurence Noted During Drilling

RI/FS Port of Longview MFA – International Paper

Boring ID

Sample Depth 

(feet bgs) Sheen DNAPL

Lab 

Analysis Comments

5 N N N Slight petroleum odor

6 Y N N Slight sheen, slight petroleum odor

8 N N Y (7.5) Slight petroleum odor

10 N N Y

11 Y N Y Slight sheen, slight petroleum odor

13 Y N N Slight petroleum odor, slight sheen on water

14 N N N Strong petroleum odor

20 N N N

30 Y N N Slight petroleum odor, slight sheen

36 Y N N Slight petroleum odor, slight sheen

37 Y N N Slight petroleum odor, slight sheen

39 N N N No odor

40 N N N No odor

2.0 - 6.5 N N Y Strong creosote odor at 5 feet

6.5 Y Y Y Product at 6 feet, staining, strong creosote odor

Notes:

Blank indicates parameter was not measured

bgs - below ground surface

DNAPL - dense non-aqueous phase liquid

ID - identification

MFA - Maintenance Facility Area

mg/kg - milligrams per kilogram

NAPL - non-aqueous phase liquid

PPM - parts per million

RI/FS - remedial investigation/feasibility study

N - not observed

Y - yes (was observed)

97-6B

staining/sheen present

(NAPL) product present

TP-02
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Table 3-8

Summary of DNAPL Measurements and Recovery

RI/FS Port of Longview MFA – International Paper

Well Identification BV-13 AV-10 04-6A* BV-13 AV-10 04-6A*

Date

06/19/02 NM NM NM NM NM NM

09/11/02 NM NM NM NM NM NM

12/02/02 0.7 NM NM 1.0 NM NM

03/04/03 <0.5 NM NM 1.0 NM NM

06/12/03 1.0 NM NM 2.0 NM NM

7/10/2003 0.8 NM NM 2.5 NM NM

8/27/2003 NM NM NM 2.5 NM NM

9/10/2003 NM NM NM 2.5 NM NM

10/14/2003 0.8 NM NM 3.5 NM NM

11/12/2003 0.8 NM NM 4.5 NM NM

12/11/2003 0.5 NM 1.2 5.3 NM 1.5

1/15/2004 0.0 NM NA 5.3 NM 1.5

2/10/2004 0.8 NM NA 6.3 NM 1.5

3/11/2004 Trace NM 0.8 6.3 NM 2.3

4/26/2004 0.8 0.5 0.8 6.8 0.4 2.8

5/11/2004 0.5 0.5 0.0 6.8 0.8 2.8

6/1/2004 0.0 0.5 0.0 6.8 1.2 2.8

7/14/2004 0.0 0.4 0.0 6.8 1.5 2.8

8/10/2004 0.0 0.4 0.0 6.8 1.7 2.8

9/8/2004 NM 0.0 0.0 6.8 1.7 2.8

10/12/2004 NM 0.0 0.0 6.8 1.7 2.8

11/19/2004 Trace 0.0 0.0 6.9 1.7 2.8

12/13/2004 0.5 NM 0.0 9.9 2.2 2.8

1/20/2005 0.5 NM 0.0 10.9 2.2 2.8

2/18/2005 0.5 0.0 0.0 11.9 2.2 2.8

3/15/2005 0.5 NM 0.0 11.9 2.2 2.8

4/6/2005 0.4 0.0 0.0 12.5 2.2 2.8

5/11/2005 0.7 ND 0.0 13.0 2.2 2.8

6/21/2005 0.6 0.0 0.0 14.0 2.2 2.8

7/13/2005 0.6 0.0 0.0 15.0 2.2 2.8

8/12/2005 0.5 0.0 0.0 16.0 2.2 2.8

9/20/2005 0.5 0.0 NM 17.0 2.2 2.8

10/20/2005 0.4 0.0 0.0 18.0 2.2 2.8

11/16/2005 NA NA NA 18.0 2.2 2.8

12/7/2005 0.7 0.0 0.0 18.5 2.2 2.8

1/4/2006 0.1 0.0 0.0 18.6 2.2 2.8

2/6/2006 0.5 0.0 0.0 18.9 2.2 2.8

3/13/2006 Trace 0.0 0.0 19.0 2.2 2.8

4/5/2006 0.1 0.0 0.0 19.3 2.2 2.8

5/16/2006 Trace 0.0 0.0 19.4 2.2 2.8

6/13/2006 Trace 0.0 0.0 19.5 2.2 2.8

7/17/2006 0.1 0.0 0.0 19.6 2.2 2.8

8/2/2006 Trace 0.0 0.0 19.7 2.2 2.8

DNAPL Thickness (feet)

Cumulative Volume of DNAPL

Recovered (gallons)
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Table 3-8

Summary of DNAPL Measurements and Recovery

RI/FS Port of Longview MFA – International Paper

Well Identification BV-13 AV-10 04-6A* BV-13 AV-10 04-6A*

DNAPL Thickness (feet)

Cumulative Volume of DNAPL

Recovered (gallons)

9/26/2006 0.5 0.0 0.0 19.7 2.2 2.8

10/27/2006 0.5 0.0 0.0 20.2 2.2 2.8

11/28/2006 0.5 NM NM 20.7 2.2 2.8

12/28/2006 0.4 NM NM 21.2 2.2 2.8

1/31/2007 0.5 NM NM 21.7 2.2 2.8

2/28/2007 0.2 NM NM 21.9 2.2 2.8

3/7/2007 NM NM NM 21.9 2.2 2.8

4/17/2007 0.1 NM NM 22.2 2.2 2.8

5/25/2007 0.1 NM NM 22.4 2.2 2.8

6/8/2007 0.1 NM NM 22.7 2.2 2.8

7/24/2007 0.1 NM NM 23.0 2.2 2.8

8/23/2007 0.1 NM NM 23.1 2.2 2.8

9/20/2007 0.75 NM NM 23.6 2.2 2.8

10/18/2007 0.3 0.0 0.0 23.7 2.2 2.8

11/29/2007 Trace NM NM 23.8 2.2 2.8

12/19/2007 NM NM NM 23.8 2.2 2.8

1/31/2008 Trace NM NM 23.8 2.2 2.8

2/29/2008 Trace 0 NM 23.8 2.2 2.8

3/26/2008 Trace 0 NM 24.0 2.2 2.8

4/17/2008 Trace NM NM 24.2 2.2 2.8

5/20/2008 Trace NM NM 24.2 2.2 2.8

6/30/2008 Trace NM NM 24.3 2.2 2.8

7/15/2008 0.25 NM NM 24.3 2.2 2.8

8/26/2008 0.5 NM NM 24.5 2.2 2.8

9/25/2008 0.5 0 0 25.0 2.2 2.8

10/15/2008 0.4 NM NM 25.4 2.2 2.8

11/7/2008 0.25 NM NM 25.7 2.2 2.8

12/16/2008 0.1 NM NM 25.9 2.2 2.8

1/21/2009 0.5 NM NM 26.0 2.2 2.8

3/18/2009 0.25 0 NM 26.1 2.2 2.8

4/29/2009 NM NM NM 26.1 2.2 2.8

5/27/2009 Trace NM NM 26.1 2.2 2.8

6/12/2009 0 0 0 26.1 2.2 2.8

8/31/2009 0.1 0 NM 26.2 2.2 2.8

9/23/2009 0.1 0 Sheen 26.4 2.2 2.8

10/20/2009 0.1 NM NM 26.6 2.2 2.8

11/20/2009 0.1 NM NM 26.6 2.2 2.8

12/5/2009 0.05 NM NM 26.6 2.2 2.8

1/20/2010 0.25 NM NM 26.7 2.2 2.8

2/26/2010 0.1 NM NM 26.8 2.2 2.8

3/16/2010 Trace NM NM 26.8 2.2 2.8

4/29/2010 Trace NM NM 26.8 2.2 2.8

5/28/2010 0.1 NM NM 26.9 2.2 2.8

7/29/2010 0.1 NM NM 27.0 2.2 2.8
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Table 3-8

Summary of DNAPL Measurements and Recovery

RI/FS Port of Longview MFA – International Paper

Well Identification BV-13 AV-10 04-6A* BV-13 AV-10 04-6A*

DNAPL Thickness (feet)

Cumulative Volume of DNAPL

Recovered (gallons)

8/31/2010 Trace NM NM 27.0 2.2 2.8

9/9/2010 0.1 NM NM 27.3 2.2 2.8

10/12/2010 0.1 NM NM 27.4 2.2 2.8

11/29/2010 0.02 NM NM 27.4 2.2 2.8

12/22/2010 0.1 NM NM 27.4 2.2 2.8

1/21/2011 0.01 NM NM 27.5 2.2 2.8

2/23/2011 Sheen NM NM 27.5 2.2 2.8

3/9/2011 0.01 NM NM 27.6 2.2 2.8

4/14/2011 Trace NM NM 27.6 2.2 2.8

5/16/2011 0.001 NM NM 27.6 2.2 2.8

6/7/2011 0.01 NM NM 27.6 2.2 2.8

7/19/2011 0.01 NM NM 27.6 2.2 2.8

8/23/2011 0.04 NM NM 27.6 2.2 2.8

9/20/2011 0.01 NM NM 27.6 2.2 2.8

10/28/2011 0.4 NM NM 27.8 2.2 2.8

12/2/2011 0.02 NM NM 27.9 2.2 2.8

2/1/2012 0.05 NM NM 27.9 2.2 2.8

2/16/2012 Trace NM NM 27.9 2.2 2.8

3/14/2012 Trace NM NM 27.9 2.2 2.8

4/26/2012 Trace NM NM 27.9 2.2 2.8

5/15/2012 Trace NM NM 27.9 2.2 2.8

6/27/2012 0.2 NM NM 28.1 2.2 2.8

7/20/2012 Sheen NM NM 28.1 2.2 2.8

8/10/2012 0 NM NM 28.1 2.2 2.8

9/19/2012 0 NM NM 28.1 2.2 2.8

11/13/2012 Trace NM NM 28.1 2.2 2.8

12/27/2012 0 NM NM 28.1 2.2 2.8

1/30/2013 Trace NM NM 28.1 2.2 2.8

2/25/2013 Trace NM NM 28.1 2.2 2.8

3/14/2013 0.02 NM NM 28.1 2.2 2.8

4/25/2013 0.15 NM NM 28.1 2.2 2.8

5/31/2013 Trace NM NM 28.1 2.2 2.8

6/18/2013 Trace NM NM 28.1 2.2 2.8

8/26/2013 Trace NM NM 28.1 2.2 2.8

9/17/2013 0.00 NM NM 28.1 2.2 2.8

10/15/2013 Trace NM NM 28.1 2.2 2.8

11/27/2013 Trace NM NM 28.1 2.2 2.8

12/27/2013 Trace NM NM 28.1 2.2 2.8

1/23/2014 0.29 NM NM 28.4 2.2 2.8

2/5/2014 0.19 NM NM 28.4 2.2 2.8

3/7/2014 0.08 NM NM 28.5 2.2 2.8

4/24/2014 0.05 NM NM 28.5 2.2 2.8

5/22/2014 0.06 NM NM 28.5 2.2 2.8

6/20/2014 0.04 NM NM 28.5 2.2 2.8
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Table 3-8

Summary of DNAPL Measurements and Recovery

RI/FS Port of Longview MFA – International Paper

Well Identification BV-13 AV-10 04-6A* BV-13 AV-10 04-6A*

DNAPL Thickness (feet)

Cumulative Volume of DNAPL

Recovered (gallons)

7/9/2014 0.05 NM NM 28.6 2.2 2.8

8/13/2014 0.11 NM NM 28.6 2.2 2.8

9/30/2014 0.01 NM NM 28.6 2.2 2.8

10/15/2014 0.34 NM NM 28.8 2.2 2.8

11/4/2014 0.04 NM NM 28.9 2.2 2.8

12/3/2014 0.04 NM NM 28.9 2.2 2.8

Notes:

MFA - Maintenance Facility Area

RI/FS - remedial investigation/feasibility study

NM - not measured

DNAPL - dense non-aqueous phase liqiuid

*Replacement well for 97-6A

NA - not available
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Table 3-9

Summary of Soil Constituents within DNAPL Occurrence Area

RI/FS Port of Longview MFA - International Paper

Sample ID

Date 

Collected

Sample Depth 

(ft bgs)

2,000       2,000    35              9,700         210,000     220,000     5,000,000     1,400,000     

PB-01 7/14/1998 3-4.5 3,300 50 U 10,000 U 532,000 3,250 225,000 177,000 465,000 132,000 234,000

PB-02 7/15/1998 7.5-9 3,300 50 U 10,000 U 137,000 1,000 U 47,500 37,000 94,100 17,500 52,300

PB-04 7/15/1998 4.5-6 1,800 50 U 10,000 U 245,000 1,000 U 44,400 39,800 133,000 33,200 40,700

PB-11 7/17/1998 6-7.5 13,000 50 U 1,000,000 U 4,060,000 100,000 U 691,000 537,000 1,360,000 161,000 474,000

PB-12 7/17/1998 7.5 - 9 100 50 U 10,000 U 8,130 NA 1,000 U 1,000 U NA NA 1,000 U

PB-12 7/17/1998 9 - 10.5 25 U 50 U 1,000 U 6,700 NA 100 U 100 U NA NA 100 U

PB-15 7/19/1998 3-5 9,600 500 U 200,000 U 4,580,000 200,000 U 260,000 200,000 U 351,000 200,000 U 200,000 U

PB-18 7/19/1999 3-5 5,000 500 U 100,000 U 845,000 NA 143,000 113,000 NA NA 128,000

PB-20 7/20/1999 3.5 - 5.5 75 50 U 1,000 U 969 NA 2,500 2,150 NA NA 427

PB-20 7/20/1999 5.5 - 7.5 5,000 500 U 100,000 U 845,000 NA 143,000 113,000 NA NA 128,000

PB-24 7/20/1999 3.5 - 5.5 38 50 U 10,000 U 10,700 NA 1,000 U 1,000 U NA NA 1,000 U

PB-26 7/20/1999 3.5 - 5.5 25 U 50 U 1,000 U 100 U NA 563 218 NA NA 100 U

PB-28 7/21/1998 5.5-7.5 26,000 2,500 U 200,000 U 3,080,000 200,000 U 576,000 323,000 801,000 200,000 U 308,000

PB-31 7/21/1999 3.5 - 5.5 26,000 2,500 U 200,000 U 3,080,000 NA 576,000 323,000 NA NA 308,000

PB-46 2/23/2000 5 - 7 NA NA NA NA NA NA NA NA NA NA

PB-59 9/11/2008 8 14,000 J 2,000 J 10,000 U 1,700,000 4,800 U 390,000 330,000 860,000 96,000 340,000

PB-61 9/11/2008 8 5,100 * 370 * 290 J 190,000 1,800 200,000 110,000 190,000 12,000 69,000

PB-67 9/8/2008 7 2,700 * 310 * NA 94,000 2,300 160,000 79,000 120,000 14,000 60,000

PB-68 9/15/2008 6 1,700 * 240 * NA 130 750 38,000 19,000 27,000 3,500 19,000

PB-78 12/7/2011 8 4,200       * 1,100    * NA 740 590 36,000       48,000       150,000     25,000          76,000          

PB-79 12/7/2011 10.5 260 * 150 * NA 22,000       20 3,800         1,600         4,200         720 2,400            

PB-80 12/8/2011 10.5 160 * 160 U NA 23,000       10 U 1,100         160 340 51 140

PB-83 12/7/2011 8 5,900       * 1,500    * NA 750 450 U 54,000       58,000       200,000     36,000          91,000          

PB-87 12/9/2011 11 99 * 150 U NA 8,600         10 U 760 570 1,200         170 540

97-6.B 7/23/1998 10.5 - 12 1,900 500 U 10,000 U 245,000 NA 55,500 53,800 NA NA 47,500

TP-02 8/22/2011 2.0 - 6.5 9,000 1,800 J NA 35,000       1,100 81,000 85,000 240,000     45,000 120,000

TP-02 8/22/2011 6.5 9,300 2000 J NA 46,000 1,200 82,000 90,000 240,000 77,000 130,000

MTCA Method C Soil Cleanup Levels, Direct 

Contact

MTCA Method C Soil Cleanup Levels, 

Protection of Groundwater

330,000 70,000,000

NE NE

140,000,0002,000 2,000 1,100,000,000NE 140,000,000

TPH (mg/kg)

NE 210,000,000

PAHs (µg/kg)
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Table 3-9

Summary of Soil Constituents within DNAPL Occurrence Area

RI/FS Port of Longview MFA - International Paper

Sample ID

Date 

Collected

Sample Depth 

(ft bgs)

PB-01 7/14/1998 3-4.5

PB-02 7/15/1998 7.5-9

PB-04 7/15/1998 4.5-6

PB-11 7/17/1998 6-7.5

PB-12 7/17/1998 7.5 - 9 

PB-12 7/17/1998 9 - 10.5 

PB-15 7/19/1998 3-5

PB-18 7/19/1999 3-5

PB-20 7/20/1999 3.5 - 5.5 

PB-20 7/20/1999 5.5 - 7.5 

PB-24 7/20/1999 3.5 - 5.5 

PB-26 7/20/1999 3.5 - 5.5 

PB-28 7/21/1998 5.5-7.5

PB-31 7/21/1999 3.5 - 5.5 

PB-46 2/23/2000 5 - 7 

PB-59 9/11/2008 8

PB-61 9/11/2008 8

PB-67 9/8/2008 7

PB-68 9/15/2008 6

PB-78 12/7/2011 8

PB-79 12/7/2011 10.5

PB-80 12/8/2011 10.5

PB-83 12/7/2011 8

PB-87 12/9/2011 11

97-6.B 7/23/1998 10.5 - 12 

TP-02 8/22/2011 2.0 - 6.5

TP-02 8/22/2011 6.5

MTCA Method C Soil Cleanup Levels, Direct 

Contact

MTCA Method C Soil Cleanup Levels, 

Protection of Groundwater
1,400,000     8,600       96,000       30,000    30,000       2,300      83,000    43,000    NE 3,800       6,500      2,300        

139,000 29,500 26,200 11,900 3,740 6,820 1,530 1,000 U 1,540 NA NA 11,749

30,600 8,050 7,120 3,510 1,170 1,930 1,000 U 1,000 U 1,000 U NA NA 3,274

24,600 6,240 5,470 2,890 1,000 U 1,670 1,000 U 1,000 U 1,000 U NA NA NA

340,000 100,000 U 100,000 U 100,000 U 100,000 U 100,000 U 100,000 U 100,000 U 100,000 U NA NA NA

1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U NA NA NA NA

100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U NA NA NA NA

200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U NA NA NA

76,400 20,200 17,100 11,900 10,000 U 10,000 U 10,000 U 10,000 U NA NA NA 3,381

192 100 U 100 U 100 U 100 U 100 U 100 U 100 U NA NA NA NA

76,400 20,200 17,100 11,900 10,000 U 10,000 U 10,000 U 10,000 U NA NA NA 3,381

1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U NA NA NA NA

100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U NA NA NA NA

200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U NA NA NA

200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U 200,000 U NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA

210,000 44,000 37,000 18,000 6,800 12,000 4,700 1,200 3,200 720,000 300,000 158,880

38,000 7,600 6,800 3,500 1,300 2,000 1,000 270 740 680,000 160,000 3,435

36,000 7,400 6,800 3,000 1,200 1,600 630 J 140 J 460 180,000 120,000 2,905

18,000 2,400 2,700 1,300 430 640 310 J 79 J 230 5,500 16,000 1,119

48,000          11,000     11,000       5,600      2,100         3,400      1,100      360 970 8,700       27,000    5,526

1,400            380 320 190 76 110 40 8.7 J 33 7,600       1,200      183

89 21 23 12 4.6 J 7.6 J 3.6 J 10 U 4.1 J 4,400       160 12

58,000          14,000     12,000       6,500      2,700         4,000      1,300      440 1,200      15,000     37,000    6,614

330 85 85 50 21 33 16 3.0 J 13 1,500       560 51

31,800 7,900 7,320 3,950 1,320 2,210 1,000 U 1,000 U NA NA NA 3,600

74,000 17,000 14,000 7,900 2,700 4,400 1,300 310 1,100 48,000     60,000 7,461

77,000 20,000 17,000 10,000 3,000 5,400 1,800 420 1,500 38,000 58,000 9,092

110,000,000 180,000 1,800,000 14,000,000 3,500,000180,000 180,000 180,00018,000180,000
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Table 3-9

Summary of Soil Constituents within DNAPL Occurrence Area

RI/FS Port of Longview MFA - International Paper

Notes:

Numbers in bold indicate the result meets or exceeds the MTCA Method C soil cleanup levels, protection of groundwater.

* Pattern profile does not match the laboratory standard pattern.

a 
TPH cleanup levels are based on MTCA Method A values.

cPAH - carcinogenic polycyclic aromatic hydrocarbon

DNAPL - dense non-aqueous phase liquid

DUP - field duplicate

ft bgs - feet below ground surface

ID - identification

J - result is an estimated value

MFA - Maintenance Facility Area

µg/kg - micrograms per kilogram

mg/kg - milligrams per kilogram

MTCA - Model Toxics Control Act

NA - not analyzed

NE - not established

PAHs - polycyclic aromatic hydrocarbons

RI/FS - remedial investigation/feasibility study

TTEC - total toxicity equilivancy concentration

TPH - total petroleum hydrocarbons

U - compound was analyzed for but not detected above the reporting limit shown

WAC - Washington Administrative Code

MTCA Cleanup Regulation, WAC 173-340.  MTCA Method C soil values are from Ecology website CLARC tables downloaded as of 

August 2015 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx). 

b 
cPAH cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in WAC 173-340-

   780 (8).  The mixture of cPAHs shall be considered a single hazardous substance and compared to the applicable MTCA Method C cleanup levels for

   benzo(a)pyrene.  TTEC was calculated using only results reported as detected.

UJ - the associated quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure 

CLARC - Cleanup Levels and Risk Calculation
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Table 4-1

Initial Evaluation of Cleanup Action Alternatives

RI/FS Port of Longview MFA – International Paper

 Cleanup Action Alternative Technical Environmental Human Health Institutional Costs Overall Direct Costs Total Costs

 Impacted Soil in Upper Sand Unit

 1.  Excavation and engineered cover 4 5 4 5 6 24 $1,264,000 $1,643,200

 2.  Excavation and off-site incineration 2 10 2 10 9 33 $3,287,000 $4,273,100

 3.  Excavation and off-site landfill/incin 3 10 3 10 8 34 $2,595,000 $3,373,500

 4.  In-situ solidification 4 5 4 5 4 22 $682,000 $886,600

 5.  In-situ thermal treatment (6-phase) 4 6 5 6 7 28 $1,473,000 $1,914,900

 6.  Passive venting 5 2 6 2 3 18 $358,000 $465,400

 7.  Active venting 5 1 6 1 4 17 $386,000 $501,800

 8.  Engineered cover, institutional controls 2 3 6 3 1 15 $320,000 $416,000

 Impacted Groundwater in Lower Sand Unit

  9.   In-situ thermal treatment (6-phase) 4 6 5 6 7 28 $1,118,000 $1,453,400

 10.  Passive venting and ORC injection 5 3 6 3 2 19 $447,000 $581,100

 11.  Passive venting and air sparging 5 2 6 2 3 18 $492,000 $639,600

 12.  Active Venting and air sparging 5 1 6 1 5 18 $560,000 $728,000

 13.  Engineered cover, institutional controls 2 10 6 10 1 29 $320,000 $416,000

Notes:  
Alternatives were evaluated in each of these five criteria, and then ranked in numerical order.  An alternative that scores a 1 would be estimated to be a
better alternative than an alternative that scored a 2 for that paricular criterion.  All alternatives for groundwater in Lower Sand Unit include 3 years of 

O&M and PCMP monitoring.  Total costs include a 30% contingency added to direct costs.

MFA - Maintenance Facility Area

O&M - operation and maintenance 

ORC - oxygen release compound

PCMP - post construction monitoring program

RI/FS - remedial investigation/feasibility study
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Table 5-1 

Input Parameters for Johnson and Ettinger (1991) 

Model for Predicting Vapor Intrusion from Soil Vapor 

RI/FS Port of Longview MFA - International Paper

 

Input Parameter/Units 

Parameter 

Value Source 

Initial Soil Concentration (mg/kg) Chemical specific Maximum detected concentration measured in 

PB-59 at 8 feet bgs (Table 3-4) 

Average Soil Temperature (
o
C) 10 EPA default value for Washington State 

(EPA 2004a) 

Depth below grade to bottom of enclosed 

space floor (cm) 

15 EPA default value for slab-on-grade 

(EPA 2004a) 

Time Step Parameters  EPA (2004a) recommended values for soil 

concentrations that moderately exceed saturated 

soil conditions 
Initial Time Step (days) 2 

Maximum Change in Mass (%) 7 

Minimum Change in Mass (%) 4 

Width of Contamination (cm) 766 Dimensions equivalent to the enclosed space (the 

lunch room) evaluated in the building in the MFA 

(approximately 25 by 20 feet) 
Length of Contamination (cm) 610 

Thickness of Contamination (cm) 76.2 Site-specific value based on soil boring log for 

PB-59 (approximately 2.5 feet) 

Thickness of soil stratum A (cm) 122 Site-specific value based on soil boring for PB-59 

Soil type  Sand Site-specific value based on soil boring for PB-59 

Dry bulk density (g/cm
3
) 1.66 Recommended average value for specific soil type 

from EPA (2004a) 

Total soil porosity (unitless) 0.375 Recommended average value for specific soil type 

from EPA (2004a) 

Soil water-filled porosity (cm
3
/cm

3
) 0.054 Recommended average value for specific soil type 

from EPA (2004a) 

Thickness of soil stratum B (cm) 46 Site-specific value based on soil boring for PB-59 

Soil type  Loamy Sand Site-specific value based on soil boring for PB-59 

Dry bulk density (g/cm
3
) 1.62 Recommended average value for specific soil type 

from EPA (2004a) 

Total soil porosity (unitless) 0.39 Recommended average value for specific soil type 

from EPA (2004a) 

Soil water-filled porosity (cm
3
/cm

3
) 0.076 Recommended average value for specific soil type 

from EPA (2004a) 

Thickness of soil stratum C (cm) 76 Site-specific value based on soil boring for PB-59 

Soil type  Sand Site-specific value based on soil boring for PB-59 

Dry bulk density (g/cm
3
) 1.66 Recommended average value for specific soil type 

from EPA (2004a) 

Total soil porosity (unitless) 0.375 Recommended average value for specific soil type 

from EPA (2004a) 

Soil water-filled porosity (cm
3
/cm

3
) 0.054 Recommended average value for specific soil type 

from EPA (2004a) 

Floor-wall seam gap (cm) 0.1 Default value (EPA 2004a) 



Table 5-1 

Input Parameters for Johnson and Ettinger (1991) 

Model for Predicting Vapor Intrusion from Soil Vapor 

RI/FS Port of Longview MFA - International Paper 
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Input Parameter/Units 

Parameter 

Value Source 

Building air exchange rate per hour 2 Default value for industrial buildings 

(MDEQ 1998) 

Soil-building pressure differential (g/cm-s
2
) 40 EPA  default value (EPA 2004a) 

Average vapor flow rate into building 

(L/min) 

5 EPA  default value (EPA 2004a) 

Enclosed space floor thickness (cm) 10 Default value for slab-on-grade (EPA 2004a) 

Enclosed space floor length (cm) 766 Dimensions of the lunch room (approximately 25 

by 20 feet with a ceiling height of 12 feet), which 

was selected for evaluation because this part of the 

building is located over the DNAPL, is regularly 

occupied, and is an enclosed space within the 

larger structure. 

Enclosed space floor width (cm) 610 

Enclosed space height (cm) 366 

Notes: 
% - percent 

bgs - below ground surface 

°C - degrees Celsius 

cm - centimeter 

cm
3
/cm

3
 - cubic centimeters per cubic centimeter 

DNAPL - dense non-aqueous phase liquid 

EPA - US Environmental Protection Agency 

g/cm
3 
- grams per cubic centimeter 

g/cm-s
2
 - grams per centimeter per second squared 

L/min - liters per minute 

MDEQ - Michigan Department of Environmental Quality 

MFA - Maintenance Facility Area 

mg/kg - milligrams per kilogram 

RI/FS - remedial investigation/feasibility study 
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Table 5-2 
Summary of Initial Soil Concentrations 
and Modeled Indoor Air Concentrations 

RI/FS Port of Longview MFA – International Paper 
 

Chemical 

Initial Soil 
Concentration 

(mg/kg) 

Modeled Indoor 
Air Concentration 

(µg/m3) 
Naphthalene 1,700 30.2 
Fluorene 330 0.0217 
2-Methylnaphthalene 720 7.7 
Pyrene 210 0.0000581 
Acenaphthene 390 0.126 

Notes: 
MFA - Maintenance Facility Area 
µg/m3 - micrograms per cubic meter 
mg/kg - milligrams per kilogram 
RI/FS - remedial investigation/feasibility study 
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Table 5-3 

Calculation of MTCA Method C Industrial Air Cleanup Levels 

RI/FS Port of Longview MFA – International Paper 

 

Equations: 

Noncancer Method C CUL (µg/m
3
) = 

RfD x THQ x BW x AT x CF 

BR x ABS x ED x EF 
(WAC 173-340-750 Equation 750-1) 

   

Cancer Method C CUL (µg/m
3
) = 

TCR x BW x AT x CF 

CPF x BR x ABS x ED x EF 
(WAC 173-340-750 Equation 750-2) 

Parameter Definition Value Units Source 

THQ Target hazard quotient 1 unitless WAC 173-340-750 

TCR Target cancer risk 1 x 10
-5 

unitless WAC 173-340-750 

RfD Inhalation reference dose chemical-specific mg/kg-day See Section 5.3.2 

CPF Inhalation slope factor chemical-specific (mg/kg-day)
-1

 See Section 5.3.2 

CF Conversion factor 1,000 µg/mg Not applicable 

BR Breathing rate 20 m
3
/day WAC 173-340-750 

ABS Inhalation absorption fraction 1 unitless WAC 173-340-750 

EF Exposure frequency  1 unitless WAC 173-340-750 

ED Exposure duration    

  noncancer 6 years WAC 173-340-750 

  cancer 30 years WAC 173-340-750 

BW Body weight 70 kg WAC 173-340-750 

AT Averaging time    

  noncancer 6 years WAC 173-340-750 

  cancer 75 years WAC 173-340-750 

 

Notes: 
CUL - cleanup level 

kg - kilogram 

m
3
/day - cubic meters per day 

MFA - Maintenance Facility Area 

µg/m
3
 - micrograms per cubic meter 

µg/mg - micrograms per milligram 

mg/kg - milligrams per kilogram 

mg/kg-day - milligrams per kilogram per day 

MTCA - Model Toxics Control Act 

RI/FS - remedial investigation/feasibility study 

WAC - Washington Administrative Code 
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Table 5-4 

Comparison of Modeled Indoor Air Concentrations to  

MTCA Method C Industrial Air Cleanup Levels 

RI/FS Port of Longview MFA – International Paper 

 

Chemical 

Modeled Indoor 

Air Concentration 

(µg/m
3
) 

MTCA Method C 

Air Cleanup Level, 

Noncancer 

(µg/m
3
) 

MTCA Method C 

Air Cleanup 

Level, Cancer 

(µg/m
3
) 

Naphthalene 30.2 3.0 0.74 

Fluorene 0.0217 -- -- 

2-Methylnaphthalene 7.7 3.0 -- 

Pyrene 0.0000581 -- -- 

Acenaphthene 0.126 -- -- 

 

Notes: 

Bolded values indicate an exceedance over the MTCA Method C air cleanup level 

MFA - Maintenance Facility Area 

µg/m
3
 - micrograms per cubic meter 

MTCA - Model Toxics Control Act 

RI/FS - remedial investigation/feasibility study 
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Table 6-1 
Maintenance Facility Area Preliminary Cleanup Levels 

RI/FS Port of Longview MFA – International Paper 
 

Chemicals of  
Concern 

Groundwater 
MTCA Method Ba 

(µg/L) 

Groundwater 
MTCA Method Ca 

(µg/L) 

Soil 
MTCA Method Ca 

Direct Contact 
(mg/kg) 

Soil 
MTCA Method Cb 

Protection of 
Groundwater 

(mg/kg) 
Polycyclic Aromatic Hydrocarbons  
cPAHsc 0.012 0.12 18 2.3 
2-Methylnaphthalene 32 70 14,000 3.8e 
Naphthalene 160 350 70,000 9.7 
Petroleum Compounds  
TPH – diesel/oild 500 500 2,000 2,000f 
Semivolatile Organic Compounds  
Dibenzofuran 16 35 3,500 6.6e 
Pentachlorophenol 0.22 2.2 330 0.035 

 
Notes: 
a Cleanup levels obtained from Ecology’s CLARC database in August 2015 (last update August 2015). 
b Values calculated using MTCA workbook tools for calculating cleanup levels.  MTCA default parameters were 
  used in the calculations.  Chemical specific properties were obtained from the CLARC database 
  (http://www.ecy.wa.gov/programs/tcp/tools/toolmain.html). 
c Benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, chrysene, benzo(k)fluoranthene, 
  benzo(b)fluoranthene, benzo(a)anthracene, with the TTEC of these compounds compared to the cleanup 
  level using the Toxicity Equivalency Factor methodology of WAC 173-340-708(8)(e) and values listed 
  in Table 708-2 (MTCA 2013). 
d TPH preliminary cleanup levels are based on the MTCA Method A groundwater cleanup values in 
  Table 720-1 and industrial soil cleanup values in Table 745-1. 
e The chemical specific properties used in the migration to groundwater calculations were obtained from 
  EPA (2015). 
f TPH Cleanup level are based on the MTCA Method A industrial cleanup standards 

CLARC - Cleanup Levels and Risk Calculation 
cPAHs - carcinogenic polycyclic aromatic hydrocarbons 
MFA - Maintenance Facility Area 
mg/kg - micrograms per kilogram 
µg/L - micrograms per liter 
MTCA - Model Toxics Control Act 
TPH - total petroleum hydrocarbons 
RI/FS - remedial investigation/feasibility study 
WAC - Washington Administrative Code 
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Table 6-2 
Chemical-Specific ARARs 

RI/FS Port of Longview MFA – International Paper 

Chemicals of 
Concern 

Groundwater Soil Air 

MTCA 
Method Bb 

(µg/L) 

MTCA 
Method Cb 

(µg/L) 

MTCA 
Method Cb – 

Direct Contact 
(mg/kg) 

MTCA 
Method Cc – 
Protection of 
Groundwater 

(mg/kg) 

MTCA 
Method Bc,g – 
Protection of 
Groundwater 

(mg/kg) 

MTCA 
Method Cb 

(µg/m3) 
Polycyclic Aromatic Hydrocarbons 
cPAHsa 0.012 0.12 18 2.3 0.23 NAd 

Anthracene 4,800 11,000 1,100,000 5,000 2300 NAh 
Acenaphthene 960 2,100 210,000 210 98 NAh 
Acenaphthylenej 960 2,100 210,000 210 98 NAh 
Benzo(g,h,i)perylenej 480 1,100 110,000 1,400 650 NAd 
Fluoranthene 640 1,400 140,000 1,400 630 NAd 

Fluorene 640 1,400 140,000 220 100 NAh 

2-Methylnaphthalene 32 70 14,000 3.8i 1.7i 0.74e 

Naphthalene 160 350 70,000 9.7 4.5 0.74 
Phenanthrenej 4,800 11,000 1,100,000 5,000 2300 NAd 
Pyrene 480 1,100 110,000 1,400 650 NAh 

Petroleum Compounds 
TPH – heavy oils 500f 500f 2,000f 2,000f 2,000f NAd 

TPH – diesel/oil 500f 500f 2,000f 2,000f 2,000f NAd 

Semivolatile Organic Compounds 
Dibenzofuran 16 35 3,500 6.6i 3.0i NAd 

Pentachlorophenol 0.22 2.2 330 0.035 0.016k NAd 

 
Notes: 
a Benzo(a)pyrene, indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, chrysene, benzo(k)fluoranthene, 
  benzo(b)fluoranthene, benzo(a)anthracene, with the total concentration of these compounds compared to the cleanup 
  level using the Toxicity Equivalency Factor methodology of WAC 173-340-708(8) 
b Values obtained from CLARC database accessed on August 2015 (last updated May 2014) 
  (https://fortress.wa.gov/ecy/clarc/Reporting/CLARCReporting.aspx) 
c Values calculated using MTCA workbook tools for calculating cleanup levels.  MTCA default parameters were used in 
  the calculations.  Chemical specific properties were obtained from the CLARC database 
  (http://www.ecy.wa.gov/programs/tcp/tools/toolmain.html). 
d These chemicals are not volatile; therefore, the vapor intrusion pathway is incomplete for these chemicals and no 
  ARARs are necessary. 
e No Method C air cleanup level is available for 2-methylnaphthalene.  The cleanup level for naphthalene is used as a 
  surrogate. 
f TPH Cleanup level are based on the MTCA Method A industrial cleanup standards 
g These values are provided for discussion purposes only.  The area of impacted soil is limited to on site, where 
  Method C groundwater cleanup levels are applicable. 
h Although these chemicals are considered volatile and exposures through the vapor intrusion pathway would be 
  complete, no inhalation toxicity criteria are available to calculate air cleanup levels. 
i The chemical specific properties used in the migration to groundwater calculations were obtained from EPA (2015). 
  

https://fortress.wa.gov/ecy/clarc/Reporting/CLARCReporting.aspx
http://www.ecy.wa.gov/programs/tcp/tools/toolmain.html
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Chemical-Specific ARARs 

RI/FS Port of Longview MFA – International Paper 
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j No toxicity criteria are available to calculate cleanup levels for these chemicals.  The cleanup levels for the following 
  surrogate chemicals were used and are presented on the table: 

Chemical Surrogate 
Acenaphthylene Acenaphthene 
Benzo(g,h,i)perylene Pyrene 
Phenanthrene Anthracene 

kCleanup level based on the MCL. 
 

ARARs - applicable, relevant, and appropriate requirements 
CLARC - Cleanup Levels and Risk Calculations 
cPAHs - carcinogenic polycyclic aromatic hydrocarbons 
EPA - U.S. Environmental Protection Agency 
MFA - Maintenance Facility Area 
µg/m3 - micrograms per cubic meter 
mg/kg - micrograms per kilogram 
µg/L - micrograms per liter 
MTCA - Model Toxics Control Act 
NA - no value available 
RI/FS - remedial investigation/feasibility study 
TPH - total petroleum hydrocarbons 
WAC - Washington Administrative Code 
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���� ���� ���� ���� ���� ���� ���� ���� ���� ����

Location-Specific (City of Longview)

���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� ���� ���� ���� ���� ���� ����

���� ���� ���� ���� � � ���� ���� ���� ����

Institutional Controls, WAC 173-340-440

Compliance Monitoring Requirements, WAC 173-340-410

Stormwater Permit Program, 40 CFR 122.26, Chapter 173-226 WAC

RCRA and Washington Hazardous Waste Management Act (RCW 70.105) and Dangerous Waste Regulations; 

40 CFR 260, 261, 262, 263, and 268; Chapter 173-303 WAC

Federal EPA and Washington State “Contained-In” Policy (EPA 1986, Ecology 1993); FR preambles; EPA 

memos and correspondences; Hazardous Waste

LDRs, 40 CFR 268, WAC 173-303-140

AOC Policy, National Contingency Plan (55 FR 8758-8760, March 8, 1990), EPA guidance memorandum 

(EPA 1996), Ecology AOC Policy (Ecology 1993)

CAMUs, 40 CFR 264.555, WAC 173-303-646910

Treatment by Generator, 40 CFR 262.34, WAC 173-303-200 and -201

Washington Solid Waste Management Handling Standards Regulations, Chapter 173-350 WAC

Clean Water Act Pretreatment Regulations, 40 CFR 503.5

Washington Clean Air Act and Implementing Regulations, Chapter 173-400 and 173-460 WAC, Southwest 

Clean Air Agency Regulation 400

Washington Water Well Construction Act Regulations, Chapter 173-160 WAC

Regulation and Licensing of Well Contractors and Operators, Chapter 173-162 WAC

State Environmental Policy Act, RCW 43.21.036, WAC 197-11-250 through 268

RI/FS Port of Longview MFA – International Paper

Table 6-3

Potential Applicability of Action- and Location-Specific ARARs to Soil Alternatives

Soil Alternatives

Special Flood Hazard Area Development Permit (Chapter 17.24 LMC)

Critical Areas Permit (Chapter 17.10 LMC, Ordinance 2821, passed January 8, 2009)

Stormwater Runoff and Erosion Controls (Chapter 17.80 LMC, Ordinance 3079, passed January 8, 2009)

Building Permits (Chapter 16 LMC)

Standard Plans and Specifications for Sanitary Sewers, Storm Sewers, and Water (Chapter 14.06 LMC)

ARAR
1
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Notes:

���� - applicable

� - not applicable S2 - Comprehensive Excavation Outside Building Footprint 

AOC - area of contamination S3 - DNAPL Excavation Outside Building Footprint

ARAR - applicable, relevant, and appropriate requirement S4 - DNAPL Excavation Outside Building Footprint, Limited Excavation Inside

CAMU - corrective action management unit S5 - Solidification Outside Building Footprint

CCC - Cowlitz County Code S5A - Solidification Outside Building Footprint, DNAPL Recovery under Mechanics Shop

CFR - Code of Federal Regulations S5B - Solidification Outside and Inside Building Footprint with Relocation of Soil near

DNAPL - dense non-aqueous phase liquid Railroad Tracks

EPA - U.S. Environmental Protection Agency S5C - Solidification Outside Building Footprint, ERH Treatment under Mechanics Shop

ERH - electrical resistance heating S6 - DNAPL Treatment by ERH

FR - Federal Register S7 - DNAPL Excavation and ERH

LDR - land disposal restriction

LMC - Longview Municipal Code

MFA - Maintenance Facility Area

RCRA - Resources Conservation Recovery Act

RCW - Revised Code of Washington

RI/FS - remedial investigation/feasibility study

WAC - Washington Administrative Code

S1 - Comprehensive Excavation

Table 6-3

Potential Applicability of Action- and Location-Specific ARARs to Soil Alternatives

1 
The applicability of the following regulations were evaluated and they were determined not to be applicable to the soil alternatives:   Monitored Natural Attenuation,

   Expectations for Cleanup Action Alternatives, WAC 173-340-370; State Waste Discharge Permit Program, Chapter 173-216 WAC; Submission of Plans and Reports

   for Construction of Wastewater Facilities, Chapter 173-240 WAC; Longview Shoreline Development Permit (Chapter 17.60 LMC, Ordinance 2786, passed 2000);

   Longview Historic Preservation Ordinance (Chapter 16.12 LMC); Cowlitz County Floodplain Management Permit (Chapter16.25 CCC); Cowlitz County Shoreline

   Development Permit (Chapter 19.20 CCC); Cowlitz County Critical Areas Permit (Chapter 19.15 CCC); and Cowlitz County Grading Ordinance (Chapter 16.35

   CCC).
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ARAR
1

Baseline 

Alternative GW1: 

ERH and 

Enhanced 

Biodegradation

Alternative GW2: 

Chemical 

Oxidation and 

Monitored Natural 

Attenuation

Alternative GW3: 

Active Biosparging

Alternative GW4: 

Monitored Natural 

Attenuation

Action-Specific

Monitored Natural 

Attenuation, Expectations for 

Cleanup Action Alternatives, 

WAC 173-340-370

���� ���� ���� ����

Institutional Controls, WAC 

173-340-440
���� ���� ���� ����

Compliance Monitoring 

Requirements, WAC 173-340-

410

���� ���� ���� ����

Stormwater Permit Program, 

40 CFR 122.26, Chapter 173-

226 WAC

���� ���� ����

RCRA and Washington 

Hazardous Waste Management 

Act (RCW 70.105) and 

Dangerous Waste Regulations; 

40 CFR 260, 261, 262, 263, 

and 268; Chapter 173-303 

WAC

���� ���� ���� ����

Federal EPA and Washington 

State “Contained-In” Policy 

(EPA 1986, Ecology 1993); 

Federal Register preambles; 

EPA memos and 

correspondences; Hazardous 

Waste

���� ���� ���� ����

LDRs, 40 CFR 268, WAC 173-

303-140
���� ���� ���� ����

CAMUs, 40 CFR 264.555, 

WAC 173-303-646910
���� ���� ���� ����

Treatment by Generator, 40 

CFR 262.34, WAC 173-303-

200 and -201

���� � � �

Table 6-4

Potential Applicability of Action- and Location-Specific ARARs to Groundwater Alternatives

RI/FS Port of Longview MFA – International Paper
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ARAR
1

Baseline 

Alternative GW1: 

ERH and 

Enhanced 

Biodegradation

Alternative GW2: 

Chemical 

Oxidation and 

Monitored Natural 

Attenuation

Alternative GW3: 

Active Biosparging

Alternative GW4: 

Monitored Natural 

Attenuation

Action-Specific (Continued)

Washington Solid Waste 

Management Handling 

Standards Regulations, 

Chapter 173-350 WAC

���� ���� ���� ����

Clean Water Act Pretreatment 

Regulations, 40 CFR 503.5
���� � � �

Washington Clean Air Act and 

Implementing Regulations, 

Chapter 173-400 and 173-460 

WAC, Southwest Clean Air 

Agency Regulation 400

���� � ���� �

Washington Underground 

Injection Control Program, 

Chapter 173-218 WAC

���� ���� ����

Special Flood Hazard Area 

Development Permit (Chapter 

17.24 LMC)

���� ���� ���� ����

Critical Areas Permit (Chapter 

17.10 LMC, Ordinance 2821, 

passed January 8, 2009)

���� ���� ���� ����

Stormwater Runoff and 

Erosion Controls (Chapter 

17.80 LMC, Ordinance 3079, 

passed January 8, 2009)

���� ���� ���� �

Building Permits (Chapter 16 

LMC)
���� � � �

Standard Plans and 

Specifications for Sanitary 

Sewers, Storm Sewers, and 

Water (Chapter 14.06 LMC)

���� � � �

Location-Specific (City of Longview)

Table 6-4

Potential Applicability of Action- and Location-Specific ARARs to Groundwater Alternatives

RI/FS Port of Longview MFA – International Paper
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Notes:

���� - applicable

� - not applicable

AOC - area of contamination

ARAR - applicable, relevant, and appropriate requirement

CAMU - corrective action management unit 

CCC - Cowlitz County Code

CFR - Code of Federal Regulations

EPA - U.S. Environmental Protection Agency

ERH - electrical resistance heating

FR - Federal Register

LDR - land disposal restriction

LMC - Longview Municipal Code

MFA - Maintenance Facility Area

RCRA - Resources Conservation Recovery Act

RCW - Revised Code of Washington

RI/FS - remedial investigation/feasibility study

WAC - Washington Administrative Code

1 
The applicability of the following regulations were evaluated and they were determined not to be applicable to the

   groundwater alternatives:   AOC Policy, National Contingency Plan (55 FR 8758-8760, March 8, 1990), EPA guidance

   memorandum (EPA 1996), Ecology AOC Policy (Ecology 1993); State Waste Discharge Permit Program, Chapter 173-

   216 WAC; Submission of Plans and Reports for Construction of Wastewater Facilities, Chapter 173-240 WAC;

   Longview Shoreline Development Permit (Chapter 17.60 LMC, Ordinance 2786, passed 2000); Longview Historic

   Preservation Ordinance (Chapter 16.12 LMC); Cowlitz County Floodplain Management Permit (Chapter16.25 CCC); 

   Cowlitz County Shoreline Development Permit (Chapter 19.20 CCC); Cowlitz County Critical Areas Permit

   (Chapter 19.15 CCC); and Cowlitz County Grading Ordinance (Chapter 16.35 CCC).

Table 6-4

Potential Applicability of Action- and Location-Specific ARARs to Groundwater Alternatives

RI/FS Port of Longview MFA – International Paper
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Table 7-1 
Soil and Groundwater Cleanup Action Alternatives 
RI/FS Port of Longview MFA – International Paper 

 

Media 
Alternative 

Number Alternative Name 
Soil S1 Comprehensive Excavation 

S2 Comprehensive Excavation Outside Building Footprint 

S3 DNAPL Excavation Outside Building Footprint 

S4 DNAPL Excavation Outside Building Footprint, Limited Excavation Inside 

S5 Solidification Outside Building Footprint 

S5A Solidification Outside Building Footprint, DNAPL Recovery under Mechanics 
Shop 

S5B Solidification Outside and Inside Building Footprint with Relocation of Soil 
near Railroad Tracks 

S5C Solidification Outside Building Footprint, ERH Treatment under Mechanics 
Shop 

S6 DNAPL Treatment by ERH 

S7 DNAPL Excavation and ERH 

Groundwater GW1 ERH and Enhanced Biodegradation 

GW2 Chemical Oxidation and Monitored Natural Attenuation 

GW3 Active Biosparging 

GW4 Monitored Natural Attenuation 

Notes: 
DNAPL - dense non-aqueous phase liquid 
ERH - electrical resistance heating 
MFA - Maintenance Facility Area 
RI/FS - remedial investigation/feasibility study 



Table 7-2

Comparison of Soil Alternative Components

RI/FS Port of Longview MFA – International Paper

Soil Alternative Component S1 S2 S3 S4 S5 S5A S5B S5C S6 S7

Conceptual Details

Disruption of Port's use of Building and Yard ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

Remove Asphalt Paving ���� ���� ���� ���� ���� ���� ���� ���� � ����

Remove Retaining Wall ���� ���� ���� ���� ���� ���� ���� � � ����

Rebuild Retaining Wall ���� ���� ���� ���� ���� ���� � � � ����

Partial Building Demolition ���� � � � � � ���� � � �

Building Walls Remain Intact � ���� ���� � ���� ���� � ���� ���� ����

Install Shoring to Protect Building ���� ���� ���� ���� � � � � � ����

Install Shoring to Protect Slurry Wall ���� ���� ���� ���� � � � � � ����

Prevent water from entering Treatment Area ���� ���� ���� ���� � � � � � ����

Treat or Remove Soil under the Building ���� � � ���� � ���� (DNAPL only) ���� ���� ���� ����

In Situ Soil Treatment � � � � ���� ���� ���� ���� ���� ����

Excavation of Clean Soil would be Necessary ���� ���� ���� ���� ���� ���� ���� ���� � ����

Excavation of Contaminated Soil would be Necessary ���� ���� ���� ���� � � ���� � � ����

Off-Site Disposal of Contaminated Materials ���� ���� ���� ���� � ���� � ���� ���� ����

Contaminated Soil would Remain in the Upper Sand Unit on Site � ���� ���� ���� ���� ���� ���� ���� ���� ����

Alternative Details

Length of Retaining Wall Removed (FT) 220 220 220 220 220 220 220 0 0 220

Depth of Clean Overburden (FT) 3 3 3 3 3 3 3 3 3 3

Depth of Treatment (FT) 8 8 8 8 9 9 9 8 to 9 9 8 to 9

DNAPL Area Treated

DNAPL Area outside Building (SF) 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800

DNAPL Area under Building (SF) 900 0 0 900 0 900 900 900 900 900

Total DNAPL Area Treated (SF) 13,700 12,800 12,800 13,700 12,800 13,700 13,700 13,700 13,700 13,700

Treatment Area

Treatment Area outside Building (SF) 32,600 32,600 24,900 24,900 32,600 32,600 32,600 32,600 24,900 24,900

Treatment Area under Building (SF) 2,100 0 0 1,500 0 0 2,100 2,100 2,100 2,100

Total Treatment Area (SF) 34,700 32,600 24,900 26,400 32,600 32,600 34,700 34,700 27,000 27,000

Area with COCs or DNAPL Not Treated by Alternative (SF) 0 2,100 9,800 8,300 2,100 2,100 0 0 7,700 7,700

Estimated Implementation Time

Construction/Mob/Demob (Months) 10 4 3 5 5 6 7 9 8 7

System Operations (Months) 0 0 0 0 0 36 0 6 6 6

LTM of Groundwater after Treatment (Years) 2 2 2 2 10 10 10 10 2 2

Total Time (Years) 1.0 2.3 2.3 2.4 10.4 13.5 10.6 11.3 3.2 3.1

Soil Alternatives
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Table 7-2

Comparison of Soil Alternative Components

RI/FS Port of Longview MFA – International Paper

Soil Alternative Component S1 S2 S3 S4 S5 S5A S5B S5C S6 S7

Soil Alternatives

Treatment Details

Target Treatment Volumes
2

Targeted Non-DNAPL Soil Volume (CY) 6,300 5,900 4,500 4,700 5,900 5,900 6,300 6,300 4,800 4,800

Targeted DNAPL Soil Volume (CY) 170 160 160 170 160 170 170 170 170 170

Total Targeted Treatment Volume (CY) 6,470 6,060 4,660 4,870 6,060 6,070 6,470 6,470 4,970 4,970

Excavation Volumes

Total Excavation Volume (CY) 10,370 9,660 7,460 7,770 3,600 3,600 5,550 3,000 0 7,460

Overburden Excavation Volume (CY) 3,900 3,600 2,800 2,900 3,600 3,600 3,900 3,000 0 2,800

Treatment Volume Excavated (CY) 6,470 6,060 4,660 4,870 0 0 1,650 0 0 4,660

Mass of COCs Targeted (LBS)
2,3

176,000 167,000 152,000 156,000 167,000 167,000 176,000 165,000 113,000 157,000

Untreated Targeted Mass of COCs Remaining On Site (LBS)
2,3

0 9,000 24,000 20,000 9,000 9,000 0 11,000 63,000 19,000

DNAPL Volume Treated (Gallons)
3

1,550 1,450 1,450 1,550 1,450 1,500 1,550 1,430 1,160 1,520

Untreated DNAPL Volume Remaining On Site (Gallons)
3

0 100 100 0 100 50 0 120 390 30

In Situ Soil Treatment (CY) 0 0 0 0 7,260 7,260 7,470 8,550 5,970 490

Untreated DNAPL Soil Remaining on Site (CY)
2

0 10 10 0 10 0 0 0 0 0

Total Untreated Soil Remaining on Site (CY)
2

0 410 1,810 1,600 410 400 0 0 1,500 1,500

Off-Site Disposal Volumes
4

Non-DNAPL Soil Disposal (CY) 6,000 5,600 4,200 4,400 0 0 0 5 30 4,200

DNAPL Soil Disposal needing Stabilization (CY) 510 480 480 510 0 0 0 1 5 480

CAMU-Eligible Disposal (TN) 9,000 8,400 6,300 6,600 0 0 0 8 45 6,300

DNAPL Soil Disposal (TN) 770 720 720 770 0 0 0 2 8 720

DNAPL Contaminated Liquid Disposal (Gallons) 3,100 2,900 2,900 3,100 0 50 0 1,000 2,300 3,100

Notes:
1
Treatment depths indicate estimated average over treatment areas, with additional treatment depth into the upper silt for solidification and ERH alternatives. 

4
To account for practical construction considerations, off-site disposal volumes differ from excavation volumes.  The off-site disposal volumes are used in the cost estimates (Appendix J) to estimate disposal costs.

����- included SF - square feet

� - not included TN - tons

CAMU - corrective action management unit

CY - cubic yards S1 - Comprehensive Excavation

cPAHs - carcinogenic polycyclic aromatic hydrocarbons S2 - Comprehensive Excavation Outside Building Footprint 

DNAPL - dense non-aqueous phase liquid S3 - DNAPL Excavation Outside Building Footprint

DRO - diesel range organics S4 - DNAPL Excavation Outside Building Footprint, Limited Excavation Inside

ERH - electrical resistance heating S5 - Solidification Outside Building Footprint

FT - feet S5A - Solidification Outside Building Footprint, DNAPL Recovery under Mechanics Shop

LBS - pounds S5B - Solidification Outside and Inside Building Footprint with Relocation of Soil near Railroad Tracks

LTM - long-term monitoring S5C - Solidification Outside Building Footprint, ERH Treatment under Mechanics Shop

MFA - Maintenance Facility Area S6 - DNAPL Treatment by ERH

RI/FS - remedial investigation/feasibility study S7 - DNAPL Excavation and ERH

2
Target treatment volume and mass only includes quantities above the Upper Silt layer (in the Upper Sand layer). Excavation  alternatives leave additional unquantified untreated mass in the Upper Silt.

3
Contaminant removal efficiencies for ERH (Alternatives S5C, S6, and S7) are based on the results of the treatability study, and are assumed to be 50 percent for cPAHs and 75 percent for DRO and DNAPL.
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Groundwater Alternative Component

Baseline 

Alternative GW1: 

ERH and Enhanced 

Biodegradation

Alternative GW2: 

Chemical Oxidation 

and Monitored Natural 

Attenuation

Alternative GW3: 

Active Biosparging

Alternative GW4: 

Monitored Natural 

Attenuation

Conceptual Details

Active Treatment of Groundwater ���� ���� ���� �

Disruption of Port's use of Building and Yard ���� ���� � �

Remove Asphalt Paving � � � �

Treat Groundwater under the Building ���� ���� ���� ����

Treatment Equipment Enclosure Needed ���� � ���� �

Would additional wells be Necessary ���� ���� ���� ����

Off-Site Disposal of Contaminated Materials ���� ���� ���� ����

Would Contaminated Materials Remain on Site ���� ���� ���� ����

Alternative Details

Top Depth of Treatment (FT) 15 12 15 NA

Bottom Depth of Treatment (FT) 50 50 50 NA

Thickness of Treatment Zone (FT) 35 38 35 NA

Groundwater Treatment Area (SF) 55,000 55,000 55,000 NA

Natural Attenuation Area (SF) 240,000 240,000 240,000 240,000

Number of points drilled (EA) 250 145 13 6

Active Treatment Time (years) 2 2 16 0

Long Term Monitoring after Treatment (years) 4 6 4 30

Total Alternative Time including LTM (years) 6 8 20 30

Treatment Details

Active Groundwater Treatment Volume (CY) 71,000 77,000 71,000 0

Off-Site Disposal Volumes

Non-DNAPL Soil Disposal (TN) 40 2 1 1

DNAPL Soil Disposal needing Stabilization (TN) 10 6 2 1

Notes:

����- included 

� - not included

CY - cubic yards

DNAPL - dense non-aqueous phase liquid

EA - each

ERH - electrical resistance heating

FT - feet

GW - groundwater

LTM - long-term monitoring

MFA - Maintenance Facility Area

NA - not applicable

RI/FS - remedial investigation/feasibility study

SF - square feet

TN - tons

Table 7-3

Comparison of GroundwaterAlternative Components

RI/FS Port of Longview MFA – International Paper

Components Used in Cleanup Action Alternatives
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Table 8-1 

Evaluation of Soil and Groundwater Alternatives Using MTCA Criteria
1 

RI/FS Port of Longview MFA – International Paper 
 

Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

Soil Alternatives       

Baseline 

Alternative S1: 

Comprehensive 

Excavation 

• Excavates and landfills/treats off 

site all soil located above the 

Upper Silt containing DNAPL 

or COCs at concentrations 

exceeding the cleanup levels 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the residual 

COC concentrations in soil 

remaining in the Upper Silt 

• Removes sources in the Upper 

Sand including liquid wastes 

and media with high 

concentrations of hazardous 

substances 

• Complies by eliminating all soil 

sources located above the Upper 

Silt containing DNAPL or COC 

concentrations exceeding 

cleanup levels 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from residual COC 

concentrations located in the 

Upper Silt 

• Complies with 

ARARs for 

demolition, 

excavation, disposal, 

and site restoration   

• Uses post-

excavation sampling 

to demonstrate that 

soil remaining on 

site following 

implementation of 

the action meets the 

cleanup standards 

• Removes all soil 

sources located 

above the Upper Silt 

containing DNAPL 

or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 2 

years of approval of 

the CAP (timeframe 

does not including 

long-term 

groundwater 

monitoring) 

• Partially addresses 

Port of Longview’s 

preference for 

excavation of all soil 

containing DNAPL 

or COCs at 

concentrations 

exceeding the 

cleanup levels (soil 

containing COCs at 

concentration 

exceeding cleanup 

levels will still be 

present in the Upper 

Silt) 

Alternative S2:  

Comprehensive 

Excavation 

Outside Building 

Footprint 

• Excavates and landfills/treats off 

site soil located above the Upper 

Silt containing DNAPL or 

COCs at concentrations 

exceeding the cleanup levels 

except soils beneath the building 

footprint 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the residual 

COC concentrations in soil 

remaining in the Upper Silt and 

beneath the building for the 

direct contact pathway (note:  no 

risks for the vapor intrusion 

pathway) 

• Complies by removing or 

containing soil exhibiting 

DNAPL or COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from residual COC 

concentrations in the Upper Silt 

and beneath the building 

• Complies with 

ARARs for 

demolition, 

excavation, disposal, 

and site restoration   

• Uses post-

excavation sampling 

to demonstrate that 

soil remaining on 

site following 

implementation of 

the action meets the 

cleanup standards 

• Removes or contains 

soil containing 

DNAPL or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 2 

years of approval of 

the CAP not 

including long-term 

groundwater 

monitoring 

• Partially addresses 

Port of Longview’s 

preference for 

excavation of all soil 

containing DNAPL 

or COCs at 

concentrations 

exceeding the 

cleanup levels (soil 

containing DNAPL 

and/or COCs at 

concentration 

exceeding cleanup 

levels will still be 

present in the Upper 

Silt and beneath the 

building) 



Table 8-1 

Evaluation of Soil and Groundwater Alternatives Using MTCA Criteria
1 

RI/FS Port of Longview MFA – International Paper 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

 • Makes a reasonable effort to 

remove sources (liquid wastes or 

media with high concentrations 

of hazardous substances) in the 

Upper Sand to maximize 

protection of groundwater given 

that the building would contain 

the residual source by 

significantly limiting water 

infiltration 

    • Concerns include 

loss of property 

value due to the 

reliance on 

containment to 

address 

contaminants 

beneath the building 

Alternative S3:  

DNAPL 

Excavation 

Outside Building 

Footprint 

• Excavates and landfills/treats off 

site soil located above the Upper 

Silt containing DNAPL or 

COCs at concentrations 

exceeding the cleanup levels 

except soils beneath the building 

footprint and beneath the asphalt 

pavement in the northern portion 

of the site 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the residual 

COC concentrations in soil 

remaining in the Upper Silt and 

beneath the building and the 

asphalt pavement for the direct 

contact pathway (note:  no risks 

for the vapor intrusion pathway) 

• Complies by removing or 

containing soil exhibiting 

DNAPL or COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from residual COC 

concentrations in the Upper Silt 

and beneath the building and the 

asphalt pavement 

• Complies with 

ARARs for 

demolition, 

excavation, disposal, 

and site restoration 

• Uses post-

excavation sampling 

to demonstrate that 

soil remaining on 

site following 

implementation of 

the action meets the 

cleanup standards 

• Removes or contains 

soil containing 

DNAPL or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 2 

years of approval of 

the CAP not 

including long-term 

groundwater 

monitoring 

• Concerns include 

loss of property 

value due to the 

reliance on 

containment to 

address 

contaminants 

beneath the building 

and beneath the 

asphalt pavement in 

the northern portion 

of the site 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

 • Makes a reasonable effort to 

remove sources (liquid wastes 

or media with high 

concentrations of hazardous 

substances) in the Upper Sand to 

maximize protection of 

groundwater given that the 

building and asphalt pavement 

would contain the residual 

source by limiting water 

infiltration 

     

Alternative S4:  

DNAPL 

Excavation 

Outside Building 

Footprint, Limited 

Excavation Inside 

• Excavates and landfills/treats off 

site soil located above the Upper 

Silt containing DNAPL or 

COCs at concentrations 

exceeding the cleanup levels 

except inaccessible soils beneath 

the building footprint and soil 

beneath the asphalt pavement in 

the northern portion of the site 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the residual 

COC concentrations in soil 

remaining in the Upper Silt and 

beneath the building and the 

asphalt pavement for the direct 

contact pathway (note:  no risks 

for the vapor intrusion pathway) 

• Complies by removing or 

containing soil exhibiting 

DNAPL or COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from residual COC 

concentrations in the Upper Silt 

and beneath the building and the 

asphalt pavement 

• Complies with 

ARARs for 

demolition, 

excavation, disposal, 

and site restoration   

• Uses post-

excavation sampling 

to demonstrate that 

soil remaining on 

site following 

implementation of 

the action meets the 

cleanup standards 

• Removes or contains 

soil containing 

DNAPL or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 2 

years of approval of 

the CAP not 

including long-term 

groundwater 

monitoring 

• Concerns include 

loss of property 

value due to the 

reliance on 

containment to 

address 

contaminants 

beneath the building 

and beneath the 

asphalt pavement in 

the northern portion 

of the site 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

 • Makes a reasonable effort to 

remove sources (liquid wastes or 

media with high concentrations 

of hazardous substances) in the 

Upper Sand to maximize 

protection of groundwater given 

that the building and asphalt 

pavement would contain the 

residual source by limiting water 

infiltration 

     

Alternative S5:  

Solidification 

Outside Building 

Footprint 

• Solidifies soil located in the 

Upper Sand and the top foot of 

the Upper Silt containing 

DNAPL or COCs at 

concentrations exceeding the 

cleanup levels except soils 

beneath the building footprint 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the solidified 

soil and the residual COC 

concentrations in soil remaining 

below the top foot of the Upper 

Silt and beneath the building for 

the direct contact pathway (note:  

no risks for the vapor intrusion 

pathway) 

• Complies by solidifying or 

containing soil exhibiting 

DNAPL or COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from the solidified 

soil and residual COC 

concentrations below the top 

foot of the Upper Silt and 

beneath the building 

• Complies with 

ARARs for 

demolition, 

solidification and 

site restoration 

• Uses long-term 

monitoring of 

leachate and 

physical 

performance testing 

of solidified soil 

following 

implementation of 

the action   

• Solidifies soil 

containing DNAPL 

or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 2 

years of approval of 

the CAP not 

including long-term 

groundwater 

monitoring 

• Concerns include: 

o Loss of property 

value due to the 

reliance on 

containment to 

address 

contaminants 

beneath the 

building  

o Impacts to the 

topography of 

the site due to 

bulking of soil 

during the 

solidification 

process 

o Potential 

removal of the 2 

to 3-foot clean 

gravel layer 

beneath asphalt 

pavement 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

 • Makes a reasonable effort to 

remove sources (liquid wastes or 

media with high concentrations 

of hazardous substances) in the 

Upper Sand and the top foot of 

the Upper Silt to maximize 

protection of groundwater given 

that the building would contain 

the residual source by 

significantly limiting water 

infiltration 

     

Alternative S5A:  

Solidification 

Outside Building 

Footprint, DNAPL 

Recovery under 

Mechanics Shop 

• Solidifies soil located in the 

Upper Sand and the top foot of 

the Upper Silt containing 

DNAPL or COCs at 

concentrations exceeding the 

cleanup levels except soils 

beneath the building footprint 

• Recovers DNAPL from beneath 

the building footprint 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the solidified 

soil and the residual COC 

concentrations in soil remaining 

below the top foot of the Upper 

Silt and beneath the building for 

the direct contact pathway (note:  

no risks for the vapor intrusion 

pathway) 

• Complies by solidifying or 

containing soil exhibiting 

DNAPL or COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from the solidified 

soil and residual COC 

concentrations below the top 

foot of the Upper Silt and 

beneath the building 

• Complies with 

ARARs for 

demolition, DNAPL 

recovery, 

solidification, waste 

disposition, and site 

restoration 

• Uses long-term 

monitoring of 

leachate and 

physical 

performance testing 

of solidified soil 

following 

implementation of 

the action   

• Recovers DNAPL 

and solidifies soil 

containing DNAPL 

or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 5 

years of approval of 

the CAP not 

including long-term 

groundwater 

monitoring 

• Concerns include: 

o Loss of property 

value due to the 

partial reliance 

on containment 

to address 

contaminants 

beneath the 

building  

o Impacts to the 

topography of 

the site due to 

bulking of soil 

during the 

solidification 

process 

o Potential 

removal of the 2 

to 3-foot clean 

gravel layer 

beneath asphalt 

pavement 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

 • Makes a reasonable effort to 

remove sources (liquid wastes or 

media with high concentrations 

of hazardous substances) in the 

Upper Sand and the top foot of 

the Upper Silt to maximize 

protection of groundwater given 

that the building would contain 

the residual source by 

significantly limiting water 

infiltration 

     

Alternative S5B:  

Solidification 

Outside and Inside 

Building Footprint 

with Relocation of 

Soil near Railroad 

Tracks 

• Solidifies soil located in the 

Upper Sand and the top foot of 

the Upper Silt containing 

DNAPL or COCs at 

concentrations exceeding the 

cleanup levels 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the solidified 

soil and the residual COC 

concentrations in soil remaining 

below the top foot of the Upper 

Silt for the direct contact 

pathway (note:  no risks for the 

vapor intrusion pathway) 

• Makes a reasonable effort to 

remove sources (liquid wastes or 

media with high concentrations 

of hazardous substances) in the 

Upper Sand and the top foot of 

the Upper Silt to maximize 

protection of groundwater 

• Complies by solidifying soil 

located in the Upper Sand and 

the top foot of the Upper Silt 

exhibiting DNAPL or COC 

concentrations exceeding 

cleanup levels 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from the solidified 

soil 

• Complies with 

ARARs for 

demolition, 

solidification, and 

site restoration 

• Uses long-term 

monitoring of 

leachate and 

physical 

performance testing 

of solidified soil 

following 

implementation of 

the action   

• Solidifies soil 

containing DNAPL 

or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 2 

years of approval of 

the CAP not 

including long-term 

groundwater 

monitoring 

• Addresses Port of 

Longview’s 

preference for 

treating all soil 

containing DNAPL 

or COCs at 

concentrations 

exceeding the 

cleanup levels 

• Concerns include: 

o Impacts to the 

topography of 

the site due to 

bulking of soil 

during the 

solidification 

process 

o Potential 

removal of the 2 

to 3-foot clean 

gravel layer 

beneath asphalt 

pavement 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

Alternative S5C:  

Solidification 

Outside Building 

Footprint, ERH 

Treatment under 

Mechanics Shop 

• Solidifies soil located in the 

Upper Sand and the top foot of 

the Upper Silt containing 

DNAPL or COCs at 

concentrations exceeding the 

cleanup levels except soils 

beneath and adjacent to the 

building footprint 

• Removes, captures, and destroys 

COCs from DNAPL-

contaminated soil located in the 

Upper Sand and the Upper Silt 

using in situ thermal treatment 

for soils beneath and adjacent to 

the building footprint 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the solidified 

soil for the direct contact 

pathway (note:  no risks for the 

vapor intrusion pathway) 

• Makes a reasonable effort to 

remove sources (liquid wastes or 

media with high concentrations 

of hazardous substances) in the 

Upper Sand and the Upper Silt 

to maximize protection of 

groundwater 

• Complies by solidifying soil or 

by removing COCs from 

DNAPL-contaminated soil 

located in the Upper Sand and 

the Upper Silt exhibiting 

DNAPL or COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from the solidified 

soil and residual COC 

concentrations remaining in the 

Upper Silt 

• Complies with 

ARARs for 

demolition, 

solidification, ERH, 

COC capture and 

treatment, waste 

disposition, and site 

restoration 

• Uses long-term 

monitoring of 

leachate and 

physical 

performance testing 

of solidified soil 

following 

implementation of 

the action 

• Uses post-treatment 

verification soil 

sampling to 

demonstrate that 

ERH-treated soil 

meets the cleanup 

standards 

• Solidifies or treats 

soil containing 

DNAPL or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 3 

years of approval of 

the CAP not 

including long-term 

groundwater 

monitoring 

• Addresses Port of 

Longview’s 

preference for 

treating all soil 

containing DNAPL 

or COCs at 

concentrations 

exceeding the 

cleanup levels 

• Concerns include: 

o Impacts to the 

topography of 

the site due to 

bulking of soil 

during the 

solidification 

process 

o Potential 

removal of the 2 

to 3-foot clean 

gravel layer 

beneath asphalt 

pavement 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

Alternative S6:  

DNAPL Treatment 

by ERH 

• Removes, captures, and destroys 

COCs from DNAPL-

contaminated soil located in the 

Upper Sand and the Upper Silt 

using in situ thermal treatment, 

except soils beneath the asphalt 

pavement in the northern portion 

of the site 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the residual 

COC concentrations in soil 

remaining beneath the asphalt 

pavement for the direct contact 

pathway  

• Makes a reasonable effort to 

remove sources (liquid wastes or 

media with high concentrations 

of hazardous substances) in the 

Upper Sand and the Upper Silt 

to maximize protection of 

groundwater 

• Complies by removing COCs 

from DNAPL-contaminated soil 

or containing soil exhibiting 

DNAPL or COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from residual COC 

concentrations beneath the 

asphalt pavement 

• Complies with 

ARARs for 

demolition, ERH, 

COC capture and 

treatment, waste 

disposition, and site 

restoration 

• Uses post-treatment 

verification soil 

sampling to 

demonstrate that soil 

remaining on site 

following 

implementation of 

the action meets the 

cleanup standards  

• Treats or contains 

soil containing 

DNAPL or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 3 

years of approval of 

the CAP not 

including long-term 

groundwater 

monitoring 

• Concerns include 

loss of property 

value due to the 

reliance on 

containment to 

address 

contaminants 

beneath the asphalt 

pavement in the 

northern portion of 

the site 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

Alternative S7:  

DNAPL 

Excavation and 

ERH 

• Excavates and landfills/treats off 

site soil located above the Upper 

Silt containing DNAPL or 

COCs at concentrations 

exceeding the cleanup levels 

except soils beneath the building 

footprint and beneath the asphalt 

pavement in the northern portion 

of the site 

• Removes, captures, and destroys 

COCs from DNAPL-

contaminated soil located in the 

Upper Sand and the Upper Silt 

using in situ thermal treatment 

for soils beneath the building 

footprint 

• Uses the restrictive 

environmental covenant to 

protect human health and the 

environment from the residual 

COC concentrations in soil 

remaining in the Upper Silt and 

beneath the asphalt pavement 

for the direct contact pathway 

• Makes a reasonable effort to 

remove sources (liquid wastes or 

media with high concentrations 

of hazardous substances) in the 

Upper Sand (and the Upper Silt 

beneath the building footprint) 

to maximize protection of 

groundwater 

• Complies by removing or 

containing soil exhibiting 

DNAPL or COC concentrations 

exceeding cleanup levels outside 

the building footprint 

• Complies by removing COCs 

from DNAPL-contaminated soil 

beneath the building footprint 

• Relies on institutional controls 

to the extent that use of Method 

C cleanup levels would require a 

restrictive environmental 

covenant on the property and to 

protect human health and the 

environment from residual COC 

concentrations in the Upper Silt 

and beneath the asphalt 

pavement 

• Complies with 

ARARs for 

demolition, 

excavation, ERH, 

COC capture and 

treatment, waste 

disposition, and site 

restoration 

• Uses post-

excavation and post-

treatment 

verification soil 

sampling to 

demonstrate that soil 

remaining on site 

following 

implementation of 

the action meets the 

cleanup standards 

• Removes, treats, or 

contains soil 

containing DNAPL 

or COC 

concentrations 

exceeding cleanup 

levels within 

approximately 3 

years of approval of 

the CAP not 

including long-term 

groundwater 

monitoring 

• Concerns include 

loss of property 

value due to the 

reliance on 

containment to 

address 

contaminants 

beneath the asphalt 

pavement in the 

northern portion of 

the site 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

Groundwater Alternatives      

Baseline 

Alternative GW1:  

ERH and 

Enhanced 

Biodegradation 

• Treats groundwater beneath the 

MFA containing COCs at 

concentrations exceeding the 

cleanup levels using in situ 

treatment (ERH and enhanced 

biodegradation) 

• Complies by treating COCs 

within the  conditional POC 

boundary in groundwater 

exhibiting COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

only to the extent that use of 

Method C cleanup levels would 

require a restrictive 

environmental covenant on the 

property 

• Complies with 

ARARs for 

demolition, ERH, 

COC capture and 

treatment, waste 

disposition, 

underground 

injection, and site 

restoration 

• Uses long-term 

monitoring of 

groundwater to 

demonstrate the 

action meets the 

cleanup standards 

• Treats groundwater 

containing COC 

concentrations 

exceeding cleanup 

levels within 

approximately 6 

years of approval of 

the CAP 

• Addresses Port of 

Longview’s 

preference for active 

treatment of 

groundwater beneath 

the MFA containing 

COCs at 

concentrations 

exceeding the 

cleanup levels 

Alternative GW2:  

Chemical 

Oxidation and 

MNA 

• Treats groundwater beneath the 

MFA containing COCs at 

concentrations exceeding the 

cleanup levels using in situ 

treatment (chemical oxidation 

and MNA) 

• Complies by treating COCs 

within the  conditional POC 

boundary in groundwater 

exhibiting COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

only to the extent that use of 

Method C cleanup levels would 

require a restrictive 

environmental covenant on the 

property 

• Complies with 

ARARs for 

underground 

injection, MNA, and 

associated activities 

• Uses long-term 

monitoring of 

groundwater to 

demonstrate the 

action meets the 

cleanup standards 

• Treats groundwater 

containing COC 

concentrations 

exceeding cleanup 

levels within 

approximately 8 

years of approval of 

the CAP 

• Addresses Port of 

Longview’s 

preference for active 

treatment of 

groundwater beneath 

the MFA containing 

COCs at 

concentrations 

exceeding the 

cleanup levels 

Alternative GW3:  

Active Biosparging 
• Treats groundwater beneath the 

MFA containing COCs at 

concentrations exceeding the 

cleanup levels using in situ 

treatment (biosparging) 

• Complies by treating COCs 

within the  conditional POC 

boundary in groundwater 

exhibiting COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

only to the extent that use of 

Method C cleanup levels would 

require a restrictive 

environmental covenant on the 

property 

• Complies with 

ARARs for 

underground 

injection 

• Uses long-term 

monitoring of 

groundwater to 

demonstrate the 

action meets the 

cleanup standards 

• Treats groundwater 

containing COC 

concentrations 

exceeding cleanup 

levels within 

approximately 20 

years of approval of 

the CAP 

• Concerns include: 

o The inability of 

the existing 

biosparging 

system to reduce 

groundwater 

concentrations to 

below the 

cleanup levels 
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Alternative 

Protect Human Health 

and the Environment 

Comply with 

Cleanup Standards 

Comply with 

Applicable State and 

Federal Regulations 

Provide for 

Compliance 

Monitoring 

Provide for a 

Reasonable 

Restoration 

Timeframe 

Consider Public 

Concerns 

      o Loss of property 

value due to the 

reliance on 

monitoring to 

address 

groundwater 

contamination 

for a long time 

(20 years) 

Alternative GW4:  

MNA 
• Treats groundwater beneath the 

MFA containing COCs at 

concentrations exceeding the 

cleanup levels using in situ 

treatment (MNA) and a 

contingent remedy of chemical 

oxidation, if needed. 

• Complies by treating COCs 

within the  conditional POC 

boundary in groundwater 

exhibiting COC concentrations 

exceeding cleanup levels 

• Relies on institutional controls 

only to the extent that use of 

Method C cleanup levels would 

require a restrictive 

environmental covenant on the 

property 

• Complies with 

ARARs for MNA 

• Uses long-term 

monitoring of 

groundwater to 

demonstrate the 

action meets the 

cleanup standards 

• Treats groundwater 

containing COC 

concentrations 

exceeding cleanup 

levels within 

approximately 30 

years of approval of 

the CAP 

• Concerns include: 

o MNA would not 

decrease 

groundwater 

concentrations to 

below the 

cleanup levels in 

a reasonable 

timeframe (<30 

years) 

o Loss of property 

value due to the 

reliance on 

monitoring to 

address 

groundwater 

contamination 

for a long time 

(30 years) 
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Notes: 
1 
The criteria, use permanent solutions to the maximum extent practicable, is evaluated in Section 9, and not included in this table. 

 

ARAR - applicable, relevant, and appropriate requirement 

CAP - corrective action plan 

COC - contaminant of concern 

DNAPL - dense non-aqueous phase liquid 

ERH - electrical resistance heating 

MFA - Maintenance Facility Area 

MNA - monitored natural attenuation 

MTCA - Model Toxics Control Act 

POC - point of compliance 

RI/FS - remedial investigation/feasibility study 



S1 S2 S3 S4 S5 S5A S5B S5C S6 S7

Subtotals

Capital Direct Costs $4,770,000 $4,210,000 $3,650,000 $3,830,000 $2,030,000 $2,130,000 $2,380,000 $2,820,000 $3,860,000 $4,910,000

Contractor Contingency Assumed (%) 
a

20% 20% 20% 20% 20% 20% 20% 20% 30% 25%

Capital Indirect Costs $692,000 $624,000 $586,000 $610,000 $558,000 $581,000 $620,000 $697,000 $673,000 $691,000

Total Capital Costs $5,460,000 $4,830,000 $4,240,000 $4,440,000 $2,590,000 $2,710,000 $3,000,000 $3,520,000 $4,530,000 $5,600,000

O&M Totals

Total O&M Costs $630,000 $630,000 $630,000 $630,000 $893,000 $1,210,000 $893,000 $893,000 $675,000 $653,000

Total Capital and O&M Costs $6,090,000 $5,460,000 $4,870,000 $5,070,000 $3,480,000 $3,920,000 $3,890,000 $4,410,000 $5,210,000 $6,250,000

Years of O&M 30 30 30 30 30 30 30 30 30 30

Annualized O&M Costs $21,000 $21,000 $21,000 $21,000 $29,800 $40,300 $29,800 $29,800 $22,500 $21,800

PW O&M Costs 
b

$431,000 $431,000 $431,000 $431,000 $649,000 $920,000 $649,000 $649,000 $476,000 $454,000

Other Costs

Sales Tax $382,000 $337,000 $292,000 $306,000 $162,000 $170,000 $190,000 $226,000 $309,000 $393,000

Site Inspection and Oversight $164,000 $145,000 $127,000 $133,000 $78,000 $81,000 $90,000 $106,000 $136,000 $168,000

Project Totals

Total Capital and PW O&M Costs $5,890,000 $5,260,000 $4,670,000 $4,870,000 $3,240,000 $3,630,000 $3,650,000 $4,170,000 $5,010,000 $6,050,000

Total Project PW 
b

$6,440,000 $5,740,000 $5,090,000 $5,310,000 $3,480,000 $3,880,000 $3,930,000 $4,500,000 $5,460,000 $6,610,000

Total Project Cost $6.4M $5.7M $5.1M $5.3M $3.5M $3.9M $3.9M $4.5M $5.5M $6.6M
  
a
 ERH alternatives assume greater contractor contingency due to additional cost uncertainties associated with ERH technology.

Notes:

����- included 

� - not included S2 - Comprehensive Excavation Outside Building Footprint 
Discount Rate (3%) = Interest Rate (6%) - Inflation (3%) S3 - DNAPL Excavation Outside Building Footprint
DNAPL - dense non-aqueous phase liquid S4 - DNAPL Excavation Outside Building Footprint, Limited Excavation Inside
ERH - electrical resistance heating S5 - Solidification Outside Building Footprint

LTM - long-term monitoring S5A - Solidification Outside Building Footprint, DNAPL Recovery under Mechanics Shop

M - million

MFA - Maintenance Facility Area           near Railroad Tracks
O&M - operation and maintenance S5C - Solidification Outside Building Footprint, ERH Treatment under Mechanics Shop
PW - present worth S6 - DNAPL Treatment by ERH
RI/FS - remedial investigation/feasibility study S7 - DNAPL Excavation and ERH

S5B - Solidification Outside and Inside Building Footprint with Relocation of Soil 

S1 - Comprehensive Excavation

b
 Present worth costs were calculated using a 3% discount rate.

Table 9-1

Comparison of Soil Alternative Costs

RI/FS Port of Longview MFA – International Paper

Soil Alternatives

Task
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DNAPL

Removed

(gallons)

Relative

Benefit

COC Mass

Removed

(pounds)

Relative

Benefit

Total 

Estimated 

Project Cost

Relative

Cost

S1 Comprehensive Excavation (Baseline) 1,550 1.00 176,000 1.00 $6,440,000 0.95

S2 Comprehensive Excavation Outside 

Building Footprint 

1,450 0.74 167,000 0.86 $5,740,000 0.72

S3 DNAPL Excavation Outside 

Building Footprint

1,450 0.74 152,000 0.62 $5,090,000 0.51

S4 DNAPL Excavation Outside 

Building Footprint, Limited Excavation 

Inside

1,550 1.00 156,000 0.68 $5,310,000 0.58

S5 Solidification Outside 

Building Footprint

1,450 0.74 167,000 0.86 $3,480,000 0.00

S5A Solidification Outside Building 

Footprint, DNAPL Recovery under 

Mechanics Shop

1,500 0.87 167,000 0.86 $3,880,000 0.13

S5B Solidification Outside and Inside 

Building Footprint with Relocation of 

Soil near Railroad Tracks

1,550 1.00 176,000 1.00 $3,930,000 0.14

S5C Solidification Outside Building 

Footprint, ERH Treatment under 

Mechanics Shop

1,430 0.69 165,000 0.83 $4,500,000 0.33

S6 DNAPL Treatment by ERH 1,160 0.00 113,000 0.00 $5,460,000 0.63

S7 DNAPL Excavation and ERH 1,520 0.92 157,000 0.70 $6,610,000 1.00

1,160 NA 113,000 NA $3,480,000 NA

1,550 NA 176,000 NA $6,610,000 NA

Notes:

COC - chemical of concern

DNAPL - dense non-aqueous phase liquid

ERH - electrical resistance heating

MFA - Maintenance Facility Area

RI/FS - remedial investigation/feasibility study

Minimum:

Maximum:

Table 9-2

Soil Disproportionate Cost Analysis Summary

RI/FS Port of Longview MFA – International Paper

Alternative

No. Description

Volume Removed or Treated Mass Removed or Treated Cost ($)

Bolded values represent maximum relative benefit and minimum relative cost.
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Volume 

(CY) %

Volume 

(CY) %

Volume 

(CY) %

Volume 

(CY) %

Volume 

(CY) %

S1 34,700 5 6,400 6,400 100% 0 0% 0 0% 0 0% 6,400 100%

S2 34,700 5 6,400 6,000 94% 400 6% 0 0% 0 0% 6,400 100%

S3 34,700 5 6,400 4,600 72% 1,800 28% 0 0% 0 0% 6,400 100%

S4 34,700 5 6,400 4,900 77% 1,500 23% 0 0% 0 0% 6,400 100%

S5 34,700 5 6,400 0 0% 400 6% 6,000 94% 0 0% 6,400 100%

S5A
2

34,700 5 6,400 0 0% 400 6% 6,000 94% 0 0% 6,400 100%

S5B 34,700 5 6,400 0 0% 0 0% 6,400 100% 0 0% 6,400 100%

S5C
3

34,700 5 6,400 0 0% 0 0% 5,070 79% 1,350 21% 6,400 100%

S6 34,700 5 6,400 0 0% 1,400 22% 0 0% 5,000 78% 6,400 100%

S7 34,700 5 6,400 4,600 72% 1,400 22% 0 0% 400 6% 6,400 100%

Table 9-3

Soil and DNAPL Long-Term Effectiveness Percentage Calculations

RI/FS Port of Longview MFA – International Paper

Totals

Alternative

Soil
1

Off-Site

Disposal

On-Site

Containment

On-Site

Solidification

On-Site 

ERH Treatment
Total Area

Remediated 

(sqft)

Thickness

Remediated

(ft)

Volume

Remediated

(CY)
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Volume 

(gal) %

Volume 

(gal) %

Volume 

(gal) %

Volume 

(gal) %

Volume 

(gal) %

S1 1,550 1,030 66% 0 0% 0 0% 520 34% 1,550 100%

S2 1,550 970 63% 100 6% 0 0% 480 31% 1,550 100%

S3 1,550 970 63% 100 6% 0 0% 480 31% 1,550 100%

S4 1,550 1,030 66% 0 0% 0 0% 520 34% 1,550 100%

S5 1,550 0 0% 100 6% 1,450 94% 0 0% 1,550 100%

S5A
2

1,550 0 0% 50 3% 1,450 94% 50 3% 1,550 100%

S5B 1,550 0 0% 0 0% 1,550 100% 0 0% 1,550 100%

S5C
3

1,550 0 0% 120 8% 1,090 70% 340 22% 1,550 100%

S6 1,550 0 0% 390 25% 0 0% 1,160 75% 1,550 100%

S7 1,550 970 63% 30 2% 0 0% 550 35% 1,550 100%

Notes:
1
The soil volumes shown on this table are calculated from the area and thickness assumed for remediation.  

CY - cubic yards MFA - Maintenance Facility Area

ERH - electrical resistance heating RI/FS - remedial investigation/feasibility study

ft - feet sqft - square feet

gal - gallons

5
Assumes one third of DNAPL excavated with soil can be separated from the soil and incinerated (Alternatives S1, S2, S3, S4, and S7), and that 75% 

of DNAPL will be removed and incinerated during ERH treatment (Alternatives S5C, S6, and S7).

4
Estimated volume of DNAPL contained within the soil which will be managed via off-site stabilization/treatment with landfill disposal.

Table 9-3

Soil and DNAPL Long-Term Effectiveness Percentage Calculations

RI/FS Port of Longview MFA – International Paper

Totals

Alternative

DNAPL

Total 

Volume 

Remediated 

(gal)

Off-Site

Disposal
4

On-Site

Containment

On-Site 

Solidification

Off-Site

Incineration
5

3 
ERH treatment area extends beyond the building footprint to the north and east.

2 
Free-product recovery will occur beneath the building.  However, soil will not be treated or removed beneath the building.  Thus, this alternative 

relies on containment of soil beneath the building.
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Task

Baseline Alternative GW1: 

ERH and Enhanced 

Biodegradation 
a

Alternative GW2: 

Chemical Oxidation and 

Monitored Natural 

Attenuation

Alternative GW3: 

Active Biosparging

Alternative GW4: 

Monitored Natural 

Attenuation

Subtotals

Capital Direct Costs $9,090,000 $3,270,000 $345,000 $134,000

Contractor Contingency Assumed (%)
 b

25% 20% 20% 20%

Capital Indirect Costs $890,000 $610,000 $214,000 $140,000

Total Capital Costs $9,980,000 $3,880,000 $559,000 $274,000

O&M Totals

Total O&M Costs $224,000 $343,000 $1,840,000 $1,710,000

Total Capital and O&M Costs $10,200,000 $4,220,000 $2,400,000 $1,980,000

Years of O&M 4 8 20 30

Annualized O&M Costs $56,000 $42,900 $92,000 $57,000

PW O&M Costs 
c

$211,000 $301,000 $1,400,000 $1,120,000

Other Costs

Sales Tax $727,000 $262,000 $27,600 $10,700

Site Inspection and Oversight $299,000 $116,000 $16,800 $8,220

Project Totals

Total Capital and PW O&M Costs $10,200,000 $4,180,000 $1,960,000 $1,390,000

Total Project PW 
c

$11,200,000 $4,560,000 $2,000,000 $1,410,000

Total Project Cost $11.2M $4.6M $2.0M $1.4M
  

Notes:

ERH - electrical resistance heating

M - million

MFA - Maintenance Facility Area

O&M - operation and maintenance

PW - present worth

RI/FS - remedial investigation/feasibility study

Table 9-4

Comparison of Groundwater Alternative Costs

RI/FS Port of Longview MFA – International Paper

c
 Present worth costs were calculated using a 3% discount rate.  Discount Rate (3%) = Interest Rate (6%) - Inflation (3%).

a 
Costs would be less for this alternative, if it were paired with a soil alternative that included ERH.

b
 ERH alternatives assume greater contractor contingency due to additional cost uncertainties associated with ERH technology.
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Restoration Rate 

(cubic feet/year) Relative Benefit

Total Estimated 

Project Cost Relative Cost

GW1 ERH and Enhanced Biodegradation 6 96,300 1.00 $11,200,000 1.00

GW2 Chemical Oxidation and Monitored 

Natural Attenuation

8 72,200 0.69 $4,560,000 0.32

GW3 Active Biosparging 20 28,900 0.12 $2,000,000 0.06

GW4 Monitored Natural Attenuation 30 19,300 0.00 $1,410,000 0.00

6 19,300 NA $1,410,000 NA

30 96,300 NA $11,200,000 NA

ERH - electrical resistance heating

GW - groundwater

MFA - Maintenance Facility Area

NA - not applicable

RI/FS - remedial investigation/feasibility study

Minimum:

Maximum:

Table 9-5

Groundwater Disproportionate Cost Analysis Summary

RI/FS Port of Longview MFA – International Paper

Alternative

No. Description

Estimated 

Restoration Time 

(Years)

Groundwater Restoration Cost ($)

Notes:  

Bolded values represent maximum relative benefit and minimum relative cost.
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Alternative

Protectiveness

Rank

Permanence

Rank

Cost (PW)

Rank

Long-Term

Effectiveness

Rank

Short-Term

Risk Rank

Implementability

Rank

Public

Concerns

Rank

Sum of Individual 

Ranks

Combined

Rank

S1 1 6 9 7 8 6 1 77 10

S2 4 7 8 9 6 3 2 39 5

S3 9 3 5 10 6 2 9 44 7

S4 8 9 6 8 8 6 9 54 8

S5 4 10 1 5 1 1 5 27 4

S5A 4 3 2 4 2 4 5 24 2

S5B 1 2 3 3 5 6 3 23 1

S5C 3 1 4 2 4 8 3 25 3

S6 10 5 7 1 3 8 7 41 6

S7 7 8 10 6 10 8 7 56 9

Notes:  

DNAPL - dense non-aqueous phase liquid

ERH - electrical resistance heating

MFA - Maintenance Facility Area

MTCA - Model Toxics Control Act

PW - present worth

RI/FS - remedial investigation/feasibility study

S1 - Comprehensive Excavation

S2 - Comprehensive Excavation outside Building Footprint

S3 - DNAPL Excavation Outside Building Footprint

S4 - DNAPL Excavation Outside Building Footprint, Limited Excavation Inside

S5 - Solidification Outside Building Footprint

S5A - Solidification Outside Building Footprint, DNAPL Recovery under Mechanics Shop

S5B - Solidification Outside and Inside Building Footprint with Relocation of Soil near Railroad Tracks

S5C - Solidification Outside Building Footprint, ERH Treatment under Mechanics Shop

S6 - DNAPL Treatment by ERH

S7 - DNAPL Excavation and ERH

Table 9-6

MTCA Criteria Rankings Summary for Soil Alternatives

RI/FS Port of Longview MFA – International Paper
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Alternative

Protectiveness

Rank

Permanence

Rank

Cost (PW)

Rank

Long-Term

Effectiveness

Rank

Short-Term

Risk Rank

Implementability

Rank

Public

Concerns

Rank

Sum of 

Individual 

Ranks

Combined

Rank

GW1 1 2 4 2 4 4 2 19 3

GW2 2 2 3 2 3 3 2 17 2

GW3 3 3 2 3 2 2 4 19 3

GW4 4 3 1 3 1 1 3 16 1

Notes:  

MFA - Maintenance Facility Area

MTCA - Model Toxics Control Act

PW - present worth

RI/FS - remedial investigation/feasibility study

GW1 - Electrical Resistance Heating and Enhanced Biodegradation

GW2 - Chemical Oxidation and Monitored Natural Attenuation

GW3 - Active Biosparging

GW4 - Monitored Natural Attenuation

Table 9-7

MTCA Criteria Rankings Summary for Groundwater Alternatives

RI/FS Port of Longview MFA – International Paper
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The September 2008 groundwater elevation
measurements are the most complete fall data set for
the site since they include TMW locations.
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site since they include TMW locations.
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Figure
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Not DetectedND

Notes:
1. Bold indicates analyte exceeds MTCA Method

A (DRO) or MTCA Method C protection of
groundwater soil cleanup levels.

2. DRO units in mg/kg; cPAHs and naphthalene
in µg/kg.

3. The value shown for cPAH is the total toxicity
equivalent concentration (TTEC)
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(See Note #1)
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International Paper
Longview, WA

Note:
The September 2008 groundwater sampling results
are the most complete data set for DRO including
TMW locations.
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Note:
The March 2009 groundwater sampling
results are the most complete data set for
cPAH including TMW locations.
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Figure
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2008 Groundwater Temporary
Monitoring Well (TMW)

Project No.
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International Paper
Longview, WA

Note:
The March 2009 groundwater sampling results
are the most complete data set for
naphthalene including TMW locations.
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Figure
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Legend
Horizontal Bioventing Well
Horizontal Biosparging Well
Horizontal Well Termination Vault

Groundwater Monitoring Well

Vertical Bioventing Well
Not DetectedND

2008 Groundwater Temporary
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Notes:
1. Bold indicates analyte exceeds MTCA Method A/B

groundwater cleanup levels.
2. DRO results in mg/L; cPAHs and naphthalene in µg/L.
3. The value shown for cPAHs is the total toxicity

equivalent concentration (TTEC)
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Figure
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Summary of Mechanic Shop Soil  DRO, cPAH, and
Naphthalene Results (September 2008 and December 2011)

Maintenance Facility Area

Groundwater Monitoring Well
Vertical Bioventing Well
Soil Boring

2008 Geoprobe Soil Boring
December 2011 Geoprobe
Soil Boring Location

2008 Groundwater Temporary
Monitoring Well (TMW)

Notes:
1. Bold value indicates analyte exceeds MTCA Method A (DRO) or

MTCA Method C protection of groundwater soil cleanup levels.
DRO units in mg/kg; cPAHs and naphthalene in µg/kg.

2. The value shown for cPAH is the total toxicity equivalent
concentration (TTEC).

Geoprobe Soil Boring Location -
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(See Note #1)
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Notes:
1. Bold value indicates analyte exceeds MTCA
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protection of groundwater soil cleanup
levels.  DRO results in mg/kg; cPAHs and
naphthalene in µg/kg.

2. The value shown for cPAH is the total
toxicity equivalent concentration (TTEC)
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Note:
Excavation will occur to the top of the
Upper Silt layer.  Because the depth of
the Upper Silt layer varies across the site,
the excavation depth will vary across the
site.  On average, the excavation depth
will be to 8 ft bgs.
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Note:
Excavation will occur to the top of the
Upper Silt layer.  Because the depth of
the Upper Silt layer varies across the site,
the excavation depth will vary across the
site.  On average, the excavation depth
will be to 8 ft bgs.
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Note:
Excavation will occur to the top of the
Upper Silt layer.  Because the depth of
the Upper Silt layer varies across the site,
the excavation depth will vary across the
site.  On average, the excavation depth
will be to 8 ft bgs.
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Note:
Excavation will occur to the top of the
Upper Silt layer.  Because the depth of
the Upper Silt layer varies across the site,
the excavation depth will vary across the
site.  On average, the excavation depth
will be to 8 ft bgs.
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Pre-2008 Geoprobe Soil Boring Location
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Note:
Solidification will be completed 1 foot into
the Upper Silt layer.  Because the depth of
the Upper Silt layer varies across the site,
the solidification depth will vary across the
site.  On average, the solidification depth
will be 9 ft bgs.
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Note:
Solidification will be completed 1 foot into
the Upper Silt layer.  Because the depth of
the Upper Silt layer varies across the site,
the solidification depth will vary across the
site.  On average, the solidification depth
will be 9 ft bgs.
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Longview, WA
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Figure
7-7

Alternative S5A - Conceptual DNAPL Recovery System Layout

Groundwater Monitoring Well
Vertical Bioventing Well
Soil Boring

2008 Geoprobe Soil Boring
December 2011 Geoprobe
Soil Boring Location

2008 Groundwater Temporary
Monitoring Well (TMW)

Active Recovery System Notes:
1. Controllers will be mounted outside building.
2. Pumps located in wells will need monthly access

for maintenance.
3. Recovery wells will be constructed with SS wire

wrap screen and pea gravel used for filler pack.
4. Each recovery well will have a 75 watt finger

heater to decrease DNAPL viscosity.

Proposed Recovery Well (Size)
Underground Hose Bundle
Wall Mounted Hose Bundle

120/240 Volt Power
Finger Heat Cable

2X2X2 Vault
Building Penetration

FH

Top of Silt Elevation Contour
(Feet NAVD88)6.0
Former Lineament

General Notes:
1. DNAPL recovery under the building could be

performed in several ways including an active
recovery system, manual bailing, or a vacuum
truck.

2. For discussion purposes this drawing shows a
conceptual layout for an active system.

Project No.
60395232

International Paper
Longview, WA
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Alternative S5B
Solidification Outside and Inside Building Footprint

with Relocation of Soil Near Railroad Tracks

Estimated Limits of Excavation

Note:
Solidification will be completed 1 foot into
the Upper Silt layer.  Because the depth of
the Upper Silt layer varies across the site,
the solidification depth will vary across the
site.  On average, the solidification depth
will be 9 ft bgs.
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Zone 1 - Excavate & Relocate
Excavate to Upper Silt and Relocate Soil
to Zone 2 and 3 for In Situ Solidification

Zone 2 -  In Situ Solidification Below 3 FT BGS

Zone 3 -  In Situ Solidification Below 1 FT BGS
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December 2011 Geoprobe
Soil Boring Location
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Figure
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Alternative S5B
Conceptual Building Solidification Layout
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Solidification Area under Building beneath 3 FT BGS
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Figure
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Legend

Horizontal Bioventing Well
Horizontal Biosparging Well
Horizontal Well Termination Vault
Groundwater Monitoring Well

Vertical Bioventing Well
Pre-2008 Geoprobe Soil Boring Location

Estimated Limits of Solidification

2008 Groundwater Monitoring Well
2008 Geoprobe Soil Boring Location

Extent of DNAPL

August 2011 Test Pit Location
December 2011 Geoprobe
Soil Boring Location Estimated Area of ERH Treatment

Extent of DRO in Soil > MTCA Method A

Extent of Naphthalene in Soil >
MTCA Method C Protection of
Groundwater Soil Cleanup Level

Mod: 09/17/2015, 08:46  |  Plotted: 09/17/2015, 08:48  |  JOHN_KNOBBS
J:\GIS\Projects\International Paper\Longview\2015\MFA RIFS\Fig 7-11 Alt S5C Solid with ERH.dwg
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Note:
Solidification will be completed 1 foot into
the Upper Silt layer.  Because the depth
of the Upper Silt layer varies across the
site, the solidification depth will vary
across the site.  On average, the
treatment depth will be 9 ft bgs.
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Figure
7-12

Alternative S5C - Conceptual Building ERH System Layout

Groundwater Monitoring Well
Vertical Bioventing Well
Soil Boring

2008 Geoprobe Soil Boring
December 2011 Geoprobe
Soil Boring Location

2008 Groundwater Temporary
Monitoring Well (TMW)

Electrode and MPE

Temperature Monitoring PointsT

Note:
Depth of electrodes north of wall will be
adjusted to match target treatment zone.
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Electrode Grid Layout
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Note:
Excavation will occur to the top of the Upper Silt
layer.  Because the depth of the Upper Silt layer
varies across the site, the excavation depth will
vary across the site.  On average, the excavation
depth will be to 8 ft bgs.
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Figure 9-1
Disproportionate Cost Analysis for Soil Alternatives
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Figure 9-2
Disproportionate Cost Analysis for Groundwater Alternatives
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APPENDIX A General Facility Information 
 

 

 
This appendix presents general facility information related to the Maintenance Facility 
Area Remedial Investigation / Feasibility Study as required by the Model Toxics Control 
Act Cleanup Regulation in WAC 173-340-350(7)(c)(i). 
 
Project Title: 
Port of Longview Maintenance Facility Area – Remedial Investigation / Feasibility Study 
 
Project Coordinator: 
Kaia Petersen 
Hydrogeologist 
Department of Ecology 
Southwest Regional Office 
Hazardous Waste and Toxics Reduction 
P.O. Box 47775 / 300 Desmond Drive 
Olympia, WA 98504-77775 
(360) 407-6359 Phone 
(360) 407-6305 Fax 
kpet461@ecy.wa.gov 
 
Facility Location Legal Description: 
Reserved 
 
Facility Dimensions: 
Reserved 
 
Present Owner: 
Port of Longview 
10 Port Way 
Longview, WA  98632-7739 
360-425-3305 
 
Present Operator: 
International Paper Company 
6400 Poplar Avenue  
Memphis, TN  38197  
(901) 419-9000 
 
Other Information: 
Reserved 

mailto:kpet461@ecy.wa.gov


 

 

Appendix B 
MFA Boring Logs and Monitoring Well Construction Diagrams 

Summary of Soil DRO, cPAH, and Naphthalene Results Figure (1997-2011) 
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B-1 Summary of Soil DRO, cPAH, and Naphthalene Results, 1997-2011 
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Figure B-1
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Legend
Horizontal Bioventing Well
Horizontal Biosparging Well
Horizontal Well Termination Vault

Groundwater Monitoring Well
Vertical Bioventing Well
Soil Boring

2008 Geoprobe Soil Boring
Not DetectedND

Notes:
1. Bold indicates analyte exceeds MTCA Method

A (DRO) or MTCA Method C protection of
groundwater soil cleanup levels.

2. DRO units in mg/kg; cPAHs and naphthalene
in µg/kg.

3. The value shown for cPAH is the total toxicity
equivalent concentration (TTEC)

2008 Groundwater Temporary
Monitoring Well (TMW)

Project No.
60395232

International Paper
Longview, WA

(See Note #1)

No Soil Analysis At This LocationAV-01























































































































Checked By

Drill Bit
Size/TypeGeoProbe

180/220

175/1090

300/1050

13/75

0/0

18.55  feet MSL

CDI

Continuous

Drill Rig
Type

Groundwater Level (feet bgs)

9/11/08

10 feet bgs

Ground Surface
Elevation

Logged By IPV

2/7

Asphalt

ML

SM

SP

Gray silty fine SAND (loose) (moist) (no odor, no sheen)

GP

Grades to gray fine SAND (loose) (moist) (slight odor, no sheen)

75

78

60

SM

S-10
14:30

S-8
14:20

Gray GRAVEL (dry) (base rock/fill) (no odor)
PID/FID

Boring was completed to 10' bgs.
Boring was backfilled with bentonite.

Dark gray SILT with fine sand(soft) (wet) (creosote odor, slight staining)

Black (stained) silty fine SAND, saturated with creosote (significant sheen)
Strong odor, staining at 7.5' bgs
Odor at 7' bgs (creosol)

Project: IP Longview Additional Investigation Log of Boring PB-59
Project Number:     33759250

E
N

V
2 

W
/O

 W
E

LL
  T

:\O
N

E
W

O
R

LD
\3

37
59

25
0 

IP
 L

O
N

G
V

IE
W

\3
37

59
25

0L
O

G
S

.G
P

J 
 U

R
S

S
E

A
3B

.G
LB

  U
R

S
S

E
A

3.
G

D
T 

 1
1/

5/
08

0

2

4

6

8

10

12

14

16

18

20

15

10

5

0

Project Location:   Longview, Washington
Sheet 1 of 1

Direct Push

D
ow

nh
ol

e
D

ep
th

, f
ee

t

N
um

be
r

B
lo

w
s/

 6
in

.

Total Depth
of Borehole

LocationBorehole
Backfill

Hammer
Data

Date(s)
Drilled

Drilling
Contractor

Drilling
Method

Sampling
Method

Ty
pe

SAMPLES

R
ec

ov
er

y 
(%

)

O
V

M
 (p

pm
)

E
le

va
tio

n,
fe

et

REMARKS AND
OTHER TESTS

MATERIAL  DESCRIPTION
G

ra
ph

ic
 L

og

U
S

C
S



0/0

9/11/08

11/80

9/320

8/380

3/18

5/4

PID/FID

0

Checked By

18.75  feet MSLGround Surface
Elevation

Logged By IPV

GeoProbe

Groundwater Level (feet bgs)

S-8
13:10

Drill Bit
Size/Type

11 feet bgs

ML

SM

SP

SM
ML

GP

SP
GP

100

83

67

67

Gray SILT with clay (slightly plastic) (medium stiff to soft) (slight odor, no
staining, no sheen)

Boring was completed to 11' bgs.
Boring was backfilled with bentonite.

Grades to gray silty fine SAND (slightly plastic) (wet) (slight hydrocarbon
odor)

Grades to GRAY silty fine SAND (loose) (moist to wet) (slight hydrocarbon
odor, no staining, no sheen)

Gray fine SAND (loose) (moist to wet) (slight odor, no sheen)

Brown/gray mottled fine silty SAND (moist) (no odor)

Dark brown SILT with fine sand, some organics (stiff) (dry) (some odor, no
sheen)

Black GRAVEL/fine GRAVEL (loose) (dry) (no odor)

Brown fine SAND (loose) (dry to moist) (no odor)
GRAVEL (base rock/fill)
Asphalt
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Drill Bit
Size/Type

15/2200

300/800

350/1200

190/8.5

PID/FID

Ground Surface
Elevation

Continuous

9/11/08

18.94  feet MSL

Logged By IPV

GeoProbe

10 feet bgs

Groundwater Level (feet bgs)

Checked By

GP

ML

SM

SP
SM

GRAVEL (base rock/fill)

SP Brown fine SAND with gravel (fill)

67

67

57
GP

S-8
12:35

S-6.5
12:25

Asphalt

Boring was completed to 10' bgs.
Boring was backfilled with bentonite.

Gray SILT with fine sand (slightly plastic) (wet to moist) (odor, slight sheen)

Grades to finer sand, more silt (odor, sheen)

Gray silty fine SAND (loose to medium dense) (wet) (fines downward) (strong
hydrocarbon odor, visible (diesel?) staining/sheen)

Brown/gray fine SAND (loose) (moist to wet) (hydrocarbon odor, slight sheen)
Black silty fine SAND with organics (slight odor)

Brown GRAVEL with fine sand (no odor, no sheen)
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Hanby kit indicates
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8 feet bgs

Groundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

0.0

Logged By

0.0

3.2

CDI

Continuous

GeoProbeDrill Rig
Type

IPV9/15/08

16.99  feet MSLGround Surface
Elevation

0.0
SP Brown fine to medium SAND (loose) (moist to dry) (no odor, no sheen)

Brown/gray mottled silty fine SAND (moist) (no odor, no sheen)

GRAVEL (base rock/fill)
Asphalt

SP

6.1
SM

Grades to brown/gray mottled SILT (moist) (no hydrocarbon odor, no sheen)

ML

GP

72

63

ML

PID/FID

Gray silty fine SAND (dense) (moist) (slight hydrocarbon odor)
Gray SILT (slightly plastic) (moist to dry) (slight hydrocarbon odor)

Boring was completed to 8' bgs.
Boring was backfilled with bentonite.

Brown fine to medium SAND (loose) (moist to dry) (no odor, no sheen)

S-5
13:00
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8 feet bgs

Groundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

0.0

Logged By

34

140

CDI

Continuous

GeoProbeDrill Rig
Type

IPV9/15/08

17.30  feet MSLGround Surface
Elevation

PID/FID

SM Brown silty fine SAND (medium dense) (moist) (no odor)

Gray SILT with fine sand (stiff) (moist) (no odor)

GRAVEL (base rock/fill)
Asphalt

ML

29
SP

Gray silty fine SAND (medium dense) (moist) (hydrocarbon odor, no sheen)

ML

GP

67

70

SM

S-8
14:25

Organics at 4' bgs

Brown fine SAND (loose) (moist) (slightly sour organic odor, no sheen)

Boring was completed to 8' bgs.
Boring was backfilled with bentonite.

Gray SILT (slightly plastic) (moist) (slight hydrocarbon odor, no sheen)
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Hanby hit at 6.5'
indicates possible
diesel contamination
(~10-50 ppm)



0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

PID/FID

0/0

GeoProbeDrill Rig
Type

9/8/08

Ground Surface
Elevation

IPV

11 feet bgs

Groundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

Logged By

GP

SP
SM
ML

SM

ML

SP

Gray fine SAND (loose) (dry) (no odor, no sheen)

78

67

50

SM

S-11
14:20

S-6
13:50

Asphalt/GRAVEL (base rock/fill)

Fine GRAVEL and fine to coarse SAND (loose) (dry) (fill material)

Boring was completed to 11' bgs.
Boring was backfilled with bentonite.

Dark brown fine SAND (very loose) (wet) (no odor, no sheen)
Fine SAND with silt
SILT

Brown/gray mottled silty SAND (loose) (moist) (no odor, no sheen)

Brown/gray mottled SILT with some clay (slightly plastic) (moist)
Brown/gray mottled silty fine SAND (loose) (moist) (no odor)
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0/0

GeoProbe

11 feet bgs

Groundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

Logged By

0/0

0/0

CDI

IPV

0/0

Drill Rig
Type

9/8/08

17.16  feet MSLGround Surface
Elevation

Continuous

0/0

Asphalt/GRAVEL (base rock/fill)

ML

SM

Brown fine SAND with silt (loose) (moist to dry) (no hydrocarbon odor)

GP

2" thick silt layer

78

67

57

SP

S-10.5
12:20

0/0

0/0

0/0

PID/FID

GRAVEL, brick fragmants (fill material)

S-11
12:30 Boring was completed to 11' bgs.

Boring was backfilled with bentonite.

Gray SILT with fine sand (slightly to non-plastic) (soft) (wet) (no sheen)

Brown/gray mottled silty fine SAND (loose) (moist to wet) (no odor, no stain,
no sheen)

Brown/gray mottled silty fine SAND (loose) (moist to dry) (no sheen)
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GeoProbe

7 feet bgs

Groundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

Logged By

25

0/0

CDI

IPV

0/0

Drill Rig
Type

9/8/08

17.63  feet MSLGround Surface
Elevation

Continuous

SM

Dark gray SILT with fine sand (medium dense) (moist) (no odor, no sheen)

Dark gray SILT with fine sand (moist)
GRAVEL/medium to coarse SAND (loose) (dry) (fill)

Asphhalt/GRAVEL

SM

0/0

ML/
SM

Gray silty fine SAND (medium dense) (moist) (no odor, no sheen)

SP

GP

75

80

SP

S-2
15:00

0/0

PID/FID

Wood debris at 5' bgs

S-7
15:05

Gray fine SAND (loose) (moist) (no odor, no sheen)

Boring was completed to 7' bgs.
Boring was backfilled with bentonite.

50
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GeoProbe

9 feet bgs

Groundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

Logged By

15/33

0/0

CDI

IPV

0/0

Drill Rig
Type

9/8/08

18.02  feet MSLGround Surface
Elevation

Continuous

Asphalt/GRAVEL

ML

SM
ML

90/20

GP

Brown/gray mottled silty fine SAND
Grades to gray SAND with silt (loose) (dry)

83

75

67
SP

0/0

PID/FID

Gray GRAVEL and coarse sand (fill)

S-7
16:20

Gray SILT with fine sand (medium stiff)

Boring was completed to 9' bgs.
Boring was backfilled with bentonite.

Gray SILT with clay (slightly to medium plastic) (slight hydrocarbon odor,
sheen)

Gray silty SAND/fine SAND (medium dense) (hydrocarbon odor, slight
sheen)

15

S-9
16:35
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Checked By

Drill Bit
Size/TypeGeoProbe

42.3

19.7

23.0

26.0

83.0

17.64  feet MSL

Continuous

Drill Rig
Type

Groundwater Level (feet bgs)

9/15/08

9 feet bgs

Ground Surface
Elevation

Logged By IPV

PID/FID

0.0

Asphalt

ML

SM

SP

Dark gray silty fine SAND (stiff) (moist to dry) (no odor)

GP

Gray fine SAND (loose) (moist to dry) (no odor, no sheen)

100

83

57
SM

CDI

S-8.5
13:45

GRAVEL (base rock/fill)

0.0

Boring was completed to 9' bgs.
Boring was backfilled with bentonite.

Gray SILT with fine sand (soft) (moist) (hydrocarbon odor, slight sheen)
Grading finer (slight odor, sheen)

Gray silty fine SAND (loose) (moist to wet) (slight hydrocarbon odor)
S-6

13:20
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Hanby kit indicates
possible low level
diesel contamination
(~10 ppm)



Checked ByDate(s)
Drilled

Ground Surface
Elevation

Logged By IPV

GeoProbe

Groundwater Level (feet bgs)

17.43  feet MSLDrill Bit
Size/Type

7 feet bgsDrilling
Contractor CDI

Continuous

Drill Rig
Type

9/8/08

ML

Gray fine SAND (loose) (dry) (no odor, no sheen)
Organics at 5' bgs

Dark gray SILT with fine sand (stiff) (dry to moist) (no odor, no sheen)

Gray GRAVEL with sand (dry) (no odor) (fill)

Asphalt

SP

SP

67

83

ML

<1

<1

2.0

2/150

PID/FID

Gray SILT with fine sand (medium dense) (dry)
Boring was completed to 7' bgs.
Boring was backfilled with bentonite.

S-6.5
17:00

S-3
16:45
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Project: IP Longview Additional Investigation Log of Boring PB-69
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Checked ByDate(s)
Drilled

Ground Surface
Elevation

Logged By IPV

GeoProbe

Groundwater Level (feet bgs)

17.00  feet MSLDrill Bit
Size/Type

8 feet bgsDrilling
Method CDI

Continuous

Drill Rig
Type

9/15/08

SP

Gray SILT (medium stiff) (moist to dry) (slight odor)
Grades to brown/gray mottled (slightly plastic) (moist) (no odor, no sheen)

Gray silty fine SAND (loose to medium dnese) ( moist) (slight odor)

Brown/gray mottled fine to medium SAND (loose) (moist) (no odor, no sheen)

GRAVEL (fill/base rock)
Asphalt

SM

GP

83

53

ML

Drilling
Contractor

0.0

4.4

9.2

0.8

0.0

0.0

Boring was comlpeted to 8' bgs.
Boring was backfilled with bentonite.
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12:20
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Project Number:     33759250

Project: IP Longview Additional Investigation Log of Boring PB-70
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not indicate
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Drill Bit
Size/Type

Logged By IPV

GeoProbe

8 feet bgs

Checked By

Groundwater Level (feet bgs)

Drilling
Method

Ground Surface
Elevation

1.6

Continuous

Drill Rig
Type

9/15/08

16.83  feet MSL

CDI

SP

Gray silty fine SAND (medium dense) (moist) (very slight odor)

Black organic layer at 4.5' bgs

As above (no odor)

Brown fine to medium SAND (loose) (moist) (no odor, no sheen)

GRAVEL (base rock)
Asphalt

SM

Boring was completed to 8' bgs.
Boring was backfilled with bentonite.

GP

78

73

ML

Drilling
Contractor

3.2

0.2

0.0

0.0

PID/FID

Grades to gray SILT (slightly plastic) (moist) (no odor)

Grades to brown/light gray mottled (moist) (no odor, no sheen)

S-6.5
12:50

Project Number:     33759250

Project: IP Longview Additional Investigation Log of Boring PB-71
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10 feet bgs

Groundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

IPVLogged By

1.2

0.0

0.0

Drill Rig
Type

CDI

Continuous

GeoProbe

0.0

9/15/08

16.56  feet MSLGround Surface
Elevation

GRAVEL (fill/base rock)
Asphalt

ML

SM
0.0

GP

Gray silty fine SAND (loose) (wet) (no odor, no  sheen)

83

61

50

SP

0.0

0.0

PID/FID

Brown fine to medium SAND (loose) (moist) (no odor, no sheen)

S-8.5
10:50

As above

Boring was completed to 10' bgs.
Boring was backfilled with bentonite.

Gray SILT (medium stiff) (wet) (no odor, no sheen)

As above with slightly larger silt content

0.0

Project: IP Longview Additional Investigation Log of Boring PB-72
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First 8'-10' run came
back with little
recovery but indication
of silt - will run again
Still no recovery -
move 6" and push
closed to 8' - open and
sample



Drill Bit
Size/Type

Logged By IPV

GeoProbe

8 feet bgs

Checked By

Groundwater Level (feet bgs)

Drilling
Method

Ground Surface
Elevation

12.1

Continuous

Drill Rig
Type

9/15/08

15.99  feet MSL

CDI

SP

Gray silty SAND (loose) (wet) (slight odor)

Same as above

Brown fine to medium SAND (loose) (moist) (slight hydrocarbon odor) (no
sheen)

GRAVEL (fill/base rock)
Concrete

SM

Boring was completed to 8' bgs.
Boring was backfilled with bentonite.

GP

67

60

ML

Drilling
Contractor

18.3

31.2

0.0

PID/FID

Grades gray SILT (medium stiff) (moist to dry) (slight odor, no sheen)

No odor at 8'

S-6.5
11:30

S-5
11:20

Project Number:     33759250

Project: IP Longview Additional Investigation Log of Boring PB-73
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Refusal @ 6' bgs, likely due to woody debris
Groundwater not encountered
Boring backfilled with bentonite, concrete surface seal

0.1/54

0.1/17

PID/FID

Dark gray silty fine SAND (moist) (no odor, no sheen)

Light brown to gray sandy GRAVEL (dry) (no odor, no sheen) (fill)
6" Concrete, hand clear to 2' bgs
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100%PB74-
S-6'

@ 0915
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MATERIAL  DESCRIPTION

Project Number:     33763291

Project: IP Longview Mechanics Shop Investigation
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IPV
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Backfill
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Data

2" OD

Drilling
Method

12/9/11Date(s)
Drilled

Geoprobe 420M

Continuous Macro Core

DRR

Sampling
Method

Total Depth
of BoreholeDirect Push

Parts Storage RoomLocation

Cascade Drilling, Inc.

0850 Finish

Hanby @ 6'
1 PPM PAHs

0830 Start
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Drill Bit
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Gray fine SAND (moist) (no odor, no sheen)
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0/NA

PID/FID

Refusal @ 6' bgs, likely due to woody debris
Groundwater not encountered
Boring backfilled with bentonite, concrete surface seal

Gray silty fine SAND (moist) (no odor, no sheen)

Dark gray sandy GRAVEL (dry) (no odor, no sheen) (fill)
8" Concrete, hand clear to 2' bgs

SP

50%

60%

0/600PB75-
S-6'

@ 0945
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GP/SP
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Project: IP Longview Mechanics Shop Investigation
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2" ODDrill Rig
Type Geoprobe 420M Ground Surface

Elevation
Hammer
Data

Date(s)
Drilled

Drilling
Contractor

Drilling
Method

12/9/11

6 feet bgs

Groundwater Level (feet bgs)

DRR

Borehole
Backfill

Cascade Drilling, Inc. Total Depth
of BoreholeDirect Push

Parts Storage RoomLocation

Continuous Macro CoreSampling
Method

0945 refusal

0920 Start

0940 Not enough
weight in rig
lifting off
ground
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PB76-
S-10.5'
@ 1330

Gray sandy GRAVEL (dry) (no odor, no sheen) (fill)

Boring completed to 11' bgs
Groundwater encountered at 7' bgs
Boring backfilled with bentonite, concrete surface seal

Gray SILT with fine sand (wet) (slight cresote odor, no sheen)

Dark gray silty fine SAND (wet) (moderate creosote odor, no sheen)

Pushed a cobble, little recovery4.5

6" Concrete, hand clear to 2' bgs

Gray to light brown fine to medium SAND (loose) (wet) (moderate creosote
odor, no sheen)

PB76-
S-8'

@ 1320

ML

SM
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GP/SPPID/FID
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Project: IP Longview Mechanics Shop Investigation
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11 feet bgs

Date(s)
Drilled

2" OD

Hammer
Data

12/7/11

Drilling
Contractor

7Groundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

Location

Sampling
Method

DRR

Total Depth
of Borehole

Drilling
Method

Borehole
Backfill Work Truck Garage

Cascade Drilling, Inc.

Continuous Macro Core

Drill Rig
Type

Direct Push

1340 Finish

1315 Start

Hanby @ 10.5'
~10 PPM PAHs

Hanby @ 8'
~5 PPM PAHs
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REMARKS AND
OTHER TESTS

MATERIAL  DESCRIPTION

Gray silty fine SAND (moist) (no odor, no sheen)

SM

Boring completed to 11' bgs
Groundwater not encountered
Boring backfilled with bentonite, concrete surface seal

Gray SILT (moist) (no odor, no sheen)
Dark gray silty fine SAND (slight creosote odor, no sheen)
Slight odor at 8' bgs, no sheen

grades gray fine SAND (moist) (no odor, no sheen)

Gray sandy GRAVEL (dry) (no odor, no sheen) (fill)
6" Concrete, hand clear to 2' bgs

Woody debris at 6' bgs

GP/SP

0.3/250

0.2/350

14/600

20/700

0.1/600

0.1/150

PID/FID

Project: IP Longview Mechanics Shop Investigation
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Log of Boring PB-77
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DRR12/9/11

Geoprobe 420M

Groundwater Level (feet bgs)

Checked By

Drill Bit
Size/Type

Drilling
Method

Continuous Macro Core

Total Depth
of Borehole

Parts Storage RoomLocation

Sampling
Method

11 feet bgs

2" OD

Cascade Drilling, Inc.Direct Push

Drill Rig
Type

Borehole
Backfill

Hammer
Data

Date(s)
Drilled

Drilling
Contractor

1030 Finish

0945 Start

Hanby @ 9'
1-5 PPM PAHs

Hanby @ 6'
1-5 PPM PAHs
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MATERIAL  DESCRIPTION
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6 ft

PB78-
S-10.5'
@ 1155

PB78-
S-8'

@ 1150
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GP/SP Dark gray sandy GRAVEL to gravelly sand (dry) (no odor, no sheen) (fill)

Boring completed to 11' bgs
Groundwater encountered at 6' bgs
Boring backfilled with bentonite, concrete surface seal

Dark gray SILT (wet) (moderate odor, no sheen, no staining)

Dark gray silty fine SAND (wet) (strong odor, slight sheen, no staining)
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Project: IP Longview Mechanics Shop Investigation Log of Boring PB-79
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Groundwater encountered at 8.5' bgs
Boring backfilled with bentonite, concrete surface seal

Dark gray SILT, trace fine sand (wet) (slight odor, no sheen)

Dark gray silty fine SAND (wet) (moderate odor, no sheen)
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Gray SILT, trace fine sand (wet) (strong odor, heavy sheen, moderate
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Project: IP Longview Mechanics Shop Investigation Log of Boring PB-83
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Project Location:   Longview, Washington
Project: IP Longview Mechanics Shop Investigation Log of Boring PB-84
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Groundwater encountered at 7' bgs
Boring backfilled with bentonite, concrete surface seal
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Grades increasing sand, no odor, no sheen

Asphalt surface

Dark gray silty fine SAND (moist) (no odor, no sheen)

GP/SP

SP

25/1000

87/1000

0.6/160

0/0

0/0

PID/FID

Ground Surface
Elevation
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Project Location:   Longview, Washington
Project: IP Longview Mechanics Shop Investigation Log of Boring PB-87
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Drill Bit
Size/Type 2" OD

Drilling
Method

IPV

11 feet bgs

7

Drilling
Contractor

Checked By

Groundwater Level (feet bgs)

Direct Push

Outside, North of Shop

Sampling
Method

Location

12/9/11

Total Depth
of BoreholeCascade Drilling, Inc.

Continuous Macro Core

Drill Rig
Type

Borehole
Backfill

Hammer
Data

Date(s)
Drilled DRR

Hanby @ 8.5'
~1000 PPM Diesel

Hanby @ 5'
no detections

1130 Finish

1115 Start





















100

Grades to brown/gray mottled SILT with trace clay (moist) (no odor,
no sheen)

Gray SILT with fine sand and trace clay (slightly plastic) (stiff) (moist
to wet) (no odor, no sheen)

Grades to gray SILT with sand for 3" then to SILT with trace clay (no
odor)

Grades back to fine SAND (loose) (wet to saturated) (slight odor)

Grades to gray silty SAND (wet) (slight hydrocarbon odor)

Gray fine SAND (loose to medium dense) (wet to moist) (no odor)
3" organic matter at 5' bgs

Gray silty fine SAND (medium dense) (dry to moist) (no odor)

GRAVEL (dry) (loose) (base rock/fill)
Asphalt

80

90

Brown/gray SILT with trace clay (slightly plastic) (wet)

100

100

80

83

Grades to brown fine SAND (loose) (wet) (no odor, no stain)

Gray SILT with fine sand, trace clay (no odor)

Grades to gray

SM/
ML

8 ft

S-13.5
10:25

S-7
10:05

GP

SP

ML

SM

SP

SM

SP

ML

Steel casing

0/0

Aircraft rated, very
high strength
"atomic" wellbox

250

150

150/600

0/0

0/0

0/0

0/0

10/400

0/0

0/0

0/0

0/0

Bentonite chips

Bentonite grout
inside steel casing

20/40 silica sand

0/0

Concrete, schedule
40 PVC riser

PID/FID

0/0

0/0

W
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io
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S
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em

at
ic

GeoProbe

Borehole
Backfill

30.5 feet bgsDrilling
Method

Sampling
Method

Drill Rig
Type

Continuous

Drill Bit
Size/Type

IPV Checked By

Location Top of Casing Elevation 18.34          Rim Elevation 18.68

18.70  feet MSL

9/10/08 Logged By

Drilling
Contractor

Log of Boring TMW-01Project: IP Longview Additional Investigation
Project Location:   Longview, Washington
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Direct Push

Groundwater Level ~8 ft bgs

Total Depth
of Borehole

Hammer
Data

R
ec

ov
er

y 
(%

)

Ty
pe

N
um

be
r

G
ra

ph
ic

 L
og

E
le

va
tio

n,
fe

et

SAMPLES



G
ra

ph
ic

 L
og

D
ow

nh
ol

e
D

ep
th

, f
ee

t

B
lo

w
s/

 6
in

.

O
V

M
 (p

pm
)

MATERIAL  DESCRIPTION
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SAMPLES

REMARKS AND
WELL DETAILS

SP

ECT prepack; 65
mesh stainless steel
screen over 20/40
silica sand over
0.010" slotted
schedule 40 PVC0/0

0/0

0/25

R
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(%

)

0

33

No recovery 20'-25'

Gray fine SAND (loose) (wet) (no odor)

Grades to medium SAND, fining upward sequence, clean sand (no
odor, no sheen)

Grades to fine SAND with some silt
Boring was completed to 30.5' bgs.
Boring was completed as monitoring well.

Project: IP Longview Additional Investigation
Project Location:   Longview, Washington
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Brown fine SAND with silt (moist) (no odor)

Gray fine SAND (loose) (wet) (no odor)
Gray silty fine SAND (soft/loose) (wet)

Grades to gray fine SAND (loose) (wet) (no odor)

16:00 stop for day
Begin 09:00 9/11/08

Brown fine SAND (loose) (wet) (no odor, no sheen)
Grades to gray silty SAND (moist) (no odor, no stain)

Grades to gray SILT with trace clay (slightly plastic, stiff) (slight
odor, no stain)

Grades to gray silty SAND (moist) (medium dense)

Grades to black silty fine SAND with trace organics (moist) (no odor)

GRAVEL (fill material/base rock)
Concrete

Top of concrete under pit, ~34" bgs. Ground surface measured at
level floor of shop.

70

87

50
Gray fine SAND (moist to wet)

10/15

SM

SP

SP

S-8
14:45

ML

SM
SP

SM
SP

GP

SM

85/42

0/0

0/0

0/0

0/0

44/1050

60/170

360/650

0/0

0/0

PID/FID

ECT prepack; 65
mesh stainless steel
screen over 20/40
silica sand over
0.010" slotted
schedule 40 PVC

20/40 silica sand

Bentonite grout
inside steel casing

Bentonite chips

Steel casing

Concrete, schedule
40 PVC riser

Aircraft rated, very
high strength
"atomic" wellbox

S-11
15:00

Log of Boring TMW-02
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GeoProbe

Borehole
Backfill

27 feet bgsDrilling
Method
Drill Rig
Type 16.25  feet MSL

Drilling
Contractor

Ground Surface
Elevation

Logged By IPV9/10-11/08

Sampling
Method

Project Location:   Longview, Washington
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Project: IP Longview Additional Investigation
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Total Depth
of Borehole

Hammer
DataGroundwater Level

Date(s)
Drilled

Drill Bit
Size/Type

Checked By

Location Top of Casing Elevation 15.96          Rim Elevation 16.36
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pe

Direct Push
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REMARKS AND
WELL DETAILSMATERIAL  DESCRIPTION
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Gray fine SAND, white pumice (loose to medium dense) (wet) (no
odor)

0/0

0/0

0/0

0/083

Gray fine to medium SAND with pumice fragments (very loose) (wet
to saturated) (no odor)

Gray fine SAND (loose) (wet) (no pumice)

As above (no odor)
Gray fine SAND (wet)

More pumice at bottom
Boring was completed to 27' bgs.
Boring was completed as monitoring well.
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Project Location:   Longview, Washington
Project: IP Longview Additional Investigation
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Fine to medium SAND (loose) (fill)

Gray fine to medium SAND, white pumice fragments (wet to
Gray silty fine SAND (loose) (saturated) (no odor)

As above

Gray fine to medium SAND, white pumice fragments (wet to
saturated)

Grades more stiff, light (less moisture)

Grades to dark gray/organics

Gray SILT with fine SAND (slightly to non-plastic) (soft to medium
stiff) (moist) (no odor)

Gray/brown fine to coarse SAND with fine gravel (loose) (wet) (no
odor)
Grades to gray

Gray silty fine SAND (loose) (moist) (no odor)

GRAVEL (base rock/fill)

Hand augered to 4.5' bgs, nearby utilities
Asphalt

87

80

83

78

67

Gray/brown mottled SILT layer (slightly plastic) (no odor)

ML

SP

14 ft
SP

Aircraft rated, very
high strength
"atomic" wellbox

SP
ML

SM

SP

GP

SM

21/6

1.2/5

3/8

21/506
11/35

200/35

350/40
8/4

S-9
10:45

PID/FID

ECT prepack; 65
mesh stainless steel
screen over 20/40
silica sand over
0.010" slotted
schedule 40 PVC

20/40 silica sand

Bentonite grout
inside steel casing

Bentonite chips

Steel casing

Concrete, schedule
40 PVC riser

15/12
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Backfill

27 feet bgsDrilling
Method

Sampling
Method
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18.86  feet MSL

Drilling
Contractor

Ground Surface
Elevation

Logged By IPV9/11/08

Drill Rig
Type

Project Location:   Longview, Washington

E
N

V
2 

W
IT

H
 W

E
LL

  T
:\O

N
E

W
O

R
LD

\3
37

59
25

0 
IP

 L
O

N
G

V
IE

W
\3

37
59

25
0L

O
G

S
.G

P
J 

 U
R

S
S

E
A

3B
.G

LB
  U

R
S

S
E

A
3.

G
D

T 
 1

1/
5/

08

Project Number:     33759250

0

2

4

6

8

10

12

14

16

18

20

Project: IP Longview Additional Investigation Log of Boring TMW-03
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Top of Casing Elevation 18.55          Rim Elevation 18.85
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REMARKS AND
WELL DETAILS

Hammer
Data14 ft bgs

Total Depth
of Borehole

Date(s)
Drilled

Drill Bit
Size/Type

Checked By

Location

Direct Push

Groundwater Level
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saturated)

0/0

0/3

4/8

9/6
75

Dark gray fine to medium SAND, white pumice fragments
(saturated) (no odor)

As above, fine to medium SAND (no odor)

Grades (loose) (saturated) (no odor, no sheen)

As above, more pumice fragments (no odor)

Boring was completed to 27' bgs.
Boring was completed as monitoring well.
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Project Location:   Longview, Washington
Project: IP Longview Additional Investigation
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77

Grades to fine to medium SAND, white pumice fragments (very
loose) (saturated) (no odor, no sheen)

Grades to fine to medium SAND (saturated)

Gray fine to medium SAND (very loose) (saturated) (no odor)

Brown/gray silty fine SAND (loose) (saturated) (no odor, no sheen)
Gray fine to medium SAND (very loose) (saturated)

Grades to gray/brown silty fine SAND (wet) (no odor)

Grades to brown/gray mottled (stiff) (dry to moist) (no odor, no stain)

Grades to gray SILT with trace clay (slightly plastic) (soft to medium
stiff) (moist) (no odor, no sheen)

Grades to gray silty fine SAND, trace medium gravel (stiff to
medium stiff) (moist) (no odor, no sheen)

Grades to gray

Dark gray fine SAND (loose) (moist) (no odor, no sheen)

GRAVEL (fill) [1st 5' run, hit rock, no recovery on 1st run]

77

92

67

67

Asphalt

2" gray silt lense at 18'
Same as above

SP

Aircraft rated, very
high strength
"atomic" wellbox

10.9 ft

S-7.5
09:00

SM

Bentonite chips

SM

ML

SM

SP

GP

SP

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

Concrete, schedule
40 PVC riser

0/0

Steel casing
0/0

PID/FID

ECT prepack; 65
mesh stainless steel
screen over 20/40
silica sand over
0.010" slotted
schedule 40 PVC

20/40 silica sand

Bentonite grout
inside steel casing

0/0

Continuous
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GeoProbe

Borehole
Backfill

23 feet bgsDrilling
Method

Sampling
Method

Drill Rig
Type

Top of Casing Elevation 16.09          Rim Elevation 16.29

Sheet 1 of 2

Drilling
Contractor

Ground Surface
Elevation

Logged By IPV9/12/08

Project Location:   Longview, Washington
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Project: IP Longview Additional Investigation Log of Boring TMW-04
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Data10.9 ft bgs

Total Depth
of Borehole

Date(s)
Drilled

Drill Bit
Size/Type
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Groundwater Level
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Gray fine to medium SAND (saturated) (no odor)
As above
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Boring was completed to 23' bgs.
Boring was completed as monitoring well.
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83

Gray fine to medium SAND, some white pumice fragments (very
loose) (saturated) (no odor, no sheen)

Brown/gray silty fine SAND (very loose) (saturated) (no odor, no
sheen)

Gray SILT with fine SAND (very soft) (saturated) (no odor)

As above, fining upward (saturated)

Brown fine SAND (loose) (moist) (no odor, no sheen)

Grades to brown/gray mottled silty fine SAND (moist) (no odor, no
sheen)

Grades to brown/gray mottled

Grades to gray SILT with trace clay (slightly plastic) (moist) (no
odor, no sheen)

Gray silty fine SAND (moist) (no odor, no sheen)

Black fine SAND (loose) (moist) (no odor)
Grades to brown (no odor)

GRAVEL (fill)
Asphalt

77 0/0

0/0

87

100

53

Grades to gray SILT (very soft) (saturated) (no odor)

Increasing fines
0/0

Gray fine to medium SAND (loose) (saturated) (no odor, no sheen)

Gray SILTY SAND, some white pumice fragments (very loose)
(saturated) (no odor, no sheen)

SM

SP
ML

0/0

SP

SM

GP

SP

SM

ML

SM

SP

ML

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

0/0

20/40 silica sand

S-6
09:15

Aircraft rated, very
high strength
"atomic" wellbox

Concrete, schedule
40 PVC riser

Steel casing

PID/FID

Bentonite grout
inside steel casing

ECT prepack; 65
mesh stainless steel
screen over 20/40
silica sand over
0.010" slotted
schedule 40 PVC

Bentonite chips
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GeoProbe

Borehole
Backfill

20 feet bgsDrilling
Method

Sampling
Method

Drill Rig
Type

Continuous

Drill Bit
Size/Type

IPV Checked By

Location Top of Casing Elevation 16.53          Rim Elevation 16.78

16.81  feet MSL

9/12/08 Logged By

Ground Surface
Elevation
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Asphalt

Gray silty fine SAND (loose) (saturated) (no odor)
Gray fine to medium SAND (saturated)
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Gray fine SAND (very loose) (saturated) (no odor, no stain)
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WELL DETAILS

Boring was completed to 23' bgs.
Boring was completed as monitoring well.
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Grades to gray fine to medium SAND, white pumice fragments
(loose to very loose) (no odor, no sheen)

Grades to gray silty SAND (loose to wet)
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Boring was completed to 25' bgs.
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Brown fine SAND (very loose) (no odor, no sheen) (saturated)
2" SILT with fine sand lense (saturated) (no odor)

Grades to gray, pumice fragments

Brown fine SAND (very loose) (no odor) (saturated)
Gray SILT with fine sand (soft) (wet) (no odor)

Brown fine SAND (loose) (moist to wet) (no odor, no sheen)

Small amount of organics and gravel at 10' bgs
Brown/gray silty SAND (moist) (no odor, no sheen)
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Brown silty fine SAND (soft to medium dense) (moist to dry) (no
odor, no sheen)
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Brown/gray mottled silty SAND (loose to medium dense) (dry to
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Gray/brown mottled SILT with fine sand (wet)

Grades to gray silty fine SAND (moist) (no odor, no sheen)

As above

Brown fine SAND (loose) (dry to moist) (no odor)

Brown fine SAND (saturated) (no odor)

Brown fine to medium SAND (very looose) (saturated) (no odor, no
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Brown fine SAND (loose) (wet to moist) (no odor)

Same as above (wet)

SILT with fine sand (slightly to non-plastic) (medium stiff) (moist)
(slight hydrocarbon odor, no sheen)

Brown fine SAND (loose) (moist)
Organic sandy layer at 5' bgs

Gray silty fine SAND (slightly to non-plastic) (medium stiff to stiff)
(moist) (no odor, no sheen)

Gray SILT with fine sand (slightly to non-plastic) (medium stiff to
stiff) (moist) (no odor, no sheen)

GRAVEL (base rock/fill)
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Gray silty fine SAND (very loose) (saturated) (no odor, no sheen)

Gray fine to medium SAND (very loose) (saturated) (no odor, no
sheen)
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20/40 silica sand

0/0

13 ft

Aircraft rated, very
high strength
"atomic" wellbox

Concrete, schedule
40 PVC riser

Steel casing

PID/FID

Bentonite grout
inside steel casing

S-7
16:30

ECT prepack; 65
mesh stainless steel
screen over 20/40
silica sand over
0.010" slotted
schedule 40 PVC

Bentonite chips
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Borehole
Backfill

24 feet bgsDrilling
Method

Sampling
Method

Drill Rig
Type

Continuous

Drill Bit
Size/Type

IPV Checked By

Location Top of Casing Elevation 18.21          Rim Elevation 18.47

18.44  feet MSL

9/9-12/08 Logged By
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Contractor

Log of Boring TMW-10Project: IP Longview Additional Investigation
Project Location:   Longview, Washington
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MATERIAL  DESCRIPTION

0/0

0/0
94

Gray fine to medium SAND (very loose) (saturated) (no odor, no
sheen)

Fining upwards

White pumice at 22.5' bgs
2" thick gray silt layer at 23' bgs

Boring was completed to 24' bgs.
Boring was completed as monitoring well.

0/0

Project Location:   Longview, Washington
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Brown fine to medium SAND with organics at 4' bgs (loose) (moist)
(no odor)

83

80

70

Asphalt
GRAVEL (fill/base rock)

Gray silty fine SAND (very loose) (saturated) (no odor)

Dark brown SILT with fine sand, some organics (dry to moist)
(organic odor)

GRAVEL or COBBLES

Dark brown fine to medium SAND with organics (loose) (moist) (no
odor, no sheen)

Grades to brown
Grades to gray silty fine SAND (dense) (moist) (no odor)
Gray SILT with clay (slightly to non-plastic) (stiff) (dry to moist) (no
odor, no sheen)

Brown fine to medium SAND (loose) (dry) (fill)

0/0

0/0

0/0

0/0

83

50

2" dark brown sand lense

Reddish brown fine SAND (very loose) (moist to dry) (no odor, no
stain)

Gray fine to medium SAND (very loose) (saturated) (no odor, no
sheen)

Grading finer at 14.5' bgs
As above with more fines
Light gray silt with fine sand (wet to saturated) (no odor)

Gray fine to medium SAND, white pumice fragments (very loose)
(saturated) (no odor, no sheen)
Gray fine to medium SAND, white pumice fragments (very loose)
(saturated) (no odor, no sheen)

0/0
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SM
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3/2

PID/FID

0/0
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14/1

0/0

0/0

3/9

0/0

Bentonite chips

0/0

S-7.5
11:10

10 ft

Aircraft rated, very
high strength
"atomic" wellbox

Steel casing

Bentonite grout
inside steel casing

20/40 silica sand

ECT prepack; 65
mesh stainless steel
screen over 20/40
silica sand over
0.010" slotted
schedule 40 PVC

Concrete, schedule
40 PVC riser

Drilling
Method

17.20  feet MSL

ContinuousSampling
Method

Drilling
Contractor 22 feet bgs

Borehole
Backfill

GeoProbe

10 ft bgs

Drill Rig
Type

Total Depth
of Borehole

Date(s)
Drilled

Drill Bit
Size/Type

Checked By

Location

9/12/08 IPV

Top of Casing Elevation 16.86          Rim Elevation 17.19

Project: IP Longview Additional Investigation
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Log of Boring TMW-11
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Project Location:   Longview, Washington
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Boring was completed to 23' bgs.
Boring was completed as monitoring well.
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Gray silty fine SAND (saturated) (no odor)
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Gray fine to medium SAND (loose) (saturated) (no odor, no sheen)
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Asphalt

0/0

Gray fine to medium SAND, white pumice fragments (very loose)
(saturated) (no odor, no sheen)

Gray SILT with fine sand (saturated)

Gray fine to medium SAND (very loose) (saturated) (no odor, no
sheen)

Grades to gray silty fine SAND (loose) (saturated)

Gray fine SAND (very loose) (wet to saturated) (no odor, no sheen)
2" thick silt lense

Brown fine SAND (loose) (moist) (no odor, no sheen)

Brown/gray mottled silty fine SAND (loose) (moist) (no odor, no
sheen)

Brown/gray mottled SILT with trace clay (slightly plastic) (moist) (no
odor)

Brown/gray mottled silty fine SAND

Same as above

Gray silty fine SAND (loose) (saturated)

GRAVEL

0/0

0/0

0/0

0/0

0/0

0/0

Gray fine to medium SAND (loose to very loose) (moist) (no odor, no
sheen)

As above
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ML

SM

SM

ML
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SP

GP

SP

2/5

6/6

3/9

0/0

0/0

0/0

0/0

0/0

PID/FID

ECT prepack; 65
mesh stainless steel
screen over 20/40
silica sand over
0.010" slotted
schedule 40 PVC

20/40 silica sand

Bentonite grout
inside steel casing

Bentonite chips

Steel casing

Concrete, schedule
40 PVC riser

Aircraft rated, very
high strength
"atomic" wellbox

9.5 ft

S-6.5
09:35
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15.98  feet MSL

Drilling
Contractor

Ground Surface
Elevation

Logged By IPV9/12/08
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Project Location:   Longview, Washington
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Boring was completed to 20' bgs.
Boring was completed as monitoring well.
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1310

1315

1320

1325

1335

1345

3,2,2

3,5,3

3,5,7

3,5,5

3,3,5

3,3,5

Drill down to 10'
Brown fine sand, trace of gravel

Grades to dark brown peat at 5'

Same as above - to approximately 10.5', grades to
a silt with a trace of fine sand, dark brown, plastic

Brown silt, plastic, wet

Grades to fine to medium sand, trace silt, brown,
wet

Same as above - wet, no odor

Medium to coarse sand, dark gray, wet

No recovery, wet

Boring terminated at 25 feet bgs on 7/21/98
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CME 75

Drilling
Method

Diameter of
Hole (inches)

Sampler
Type

Drill Rig
Type 2-inch-OD unlined split spoon

4
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n
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Stainless steel

Total Depth
Drilled (FT BGS)

Logged
By

Cascade Drilling, Inc.

Type and Depth
of Seal(s)

Surface
Elevation

11 7/21/1998

Date(s)
Drilled

Groundwater
Level (feet bgs)

Drill Bit
Size/Type

Hollow Stem Auger

15.93

10.25

7/21/1998

Stainless steel riser, screen and sump with flush mount completion

0.010"

Colorado 10/20

25.0

Top of PVC
Elevation

Diameter of
Well (inches)

Comments

Type of
Well Casing

Sump (24-25'); Screen (14-24'); Filter sand (12.5-24'); Bentonite (2-10')

Screen
Perforation

Checked
ByT. Middleton

Drilling
Contractor

Type of
Sand Pack

6.25-inch-ID CME auger

Project Location:   Longview, Washington
Log of Boring 97-5AProject:   International Paper - PCMP
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1015

1130

Drill straight to 23 feet bgs

Lithologic description based on log of boring 97-6B

Boring terminated at 23 feet bgs on 7/23/98
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Drilling
Method

Diameter of
Hole (inches)

Sampler
Type

Drill Rig
Type 2-inch-OD unlined split spoon

4
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Stainless steel

Total Depth
Drilled (FT BGS)

Logged
By

Cascade Drilling, Inc.

Type and Depth
of Seal(s)

Surface
Elevation

10.5 7/23/1998

Date(s)
Drilled

Groundwater
Level (feet bgs)

Drill Bit
Size/Type

Hollow Stem Auger

13.06

10.25

7/23/1998

Stainless steel riser, screen and sump with flush mount completion

0.010"

Colorado 10/20

23.0

Top of PVC
Elevation

Diameter of
Well (inches)

Comments

Type of
Well Casing

Sump (21'8"-22'8"); Screen (11'8"-21'8"); Filter sand (11'1"-11'8");
Bentonite (7'-11'8")

Screen
Perforation

Checked
ByT. Middleton

Drilling
Contractor

Type of
Sand Pack

6.25-inch-ID CME auger

Project Location:   Longview, Washington
Log of Boring 97-6AProject:   International Paper - PCMP
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GM

SM

ML

SM/
SP

ML
SP

21
17
15

3
5
6

3
5
2

12
21
38

10
15
22

Water level after
installation

1

2

3

4

5

10 ft

Flush mount
monument

Concrete surface
seal

Bentonite/grout

Bentonite seal

4" wire wrapped
stainless steel
0.010 slot screen

10/20 silica sand

Surface: topsoil with vegetation and gravel

Dark gray GRAVEL, crushed and coarse rock,  with black silt
(moist) (no apparent odor or sheen)

Dark gray, fine to medium SAND, some silt, trace gravel (moist)
(no apparent odor or sheen)

Dark gray, fine to medium SAND, some silt, trace gravel (wet)
(strong petroleum sheen and free product at 5.5')

As above with wood debris (strong petroleum odor and product)
Gray SILT, wood fibers to 2" in length, oxidized orange areas
(medium plasticity) (moist at contact, grading drier with depth) (no
apparent odor or sheen)

As above

Interbedded gray to dark gray SAND and SAND/SILT, granitic
fine to coarse sand, (slight petroleum odor, no sheen) (wet)

Olive brown SILT lense, wood debris (wet) (no apparent odor or
sheen)
Gray fine to medium SAND, trace wood debris (wet) (no apparent
odor or sheen)
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Split Spoon

Drill Rig
Type

Drilling
Contractor

Hammer
Data

5/11/04 ALZLogged By

Sampling
Method

Drilling
Method Hollow Stem Auger

Groundwater Level 10'

Total Depth
of Borehole

Borehole
Backfill

36.5 feet

Date(s)
Drilled

Drill Bit
Size/Type

Checked By

CME-75

140 lb.

10.25" OD

Cascade (Portland)

TG

Ground Surface
Elevation

Location

Sheet 1 of 2

Log of Boring MW04-6A
Project Location:   Port of Longview
Project: IP Longview

Project Number:     33756800

0

2

4

6

8

10

12

14

16

18

20

E
N

V
2 

W
IT

H
 W

E
LL

  T
:\O

N
E

W
O

R
LD

\3
37

56
80

0 
IP

 L
O

N
G

V
IE

W
\3

37
56

80
0.

G
P

J 
 U

R
S

S
E

A
3.

G
LB

  U
R

S
S

E
A

3.
G

D
T 

 5
/2

5/
04



17
50-6"

15
17
25

3
14
17

5
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25

10
23
36

23
50-6"

Driller notes heave
during soil sampling

11:30

6

7
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9

10

11

4" stainless steel
sump

Boring diameter =
10 1/4"

As above

As above, increased wood debris (trace free product)

Gray, fine to medium SAND with 30% wood debris (trace free
product blebs, petroleum odor apparent, no sheen)

As above

As above

As above

Auger advanced to 35' bgs.
Boring sampled to 36.5' bgs.
Groundwater was encountered at 10'
No analytical samples collected.
Boring was completed as well MW04-6A
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Log of Boring MW04-6A
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Previous Investigation Figures 
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Previous Investigation Figures 

(Western Area Report) 
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Previous Investigation Figures 

(Eastern Area Report) 









Appendix C 

Previous Investigation Figures 

(Additional Perimeter Boring Investigation) 











Appendix C 

Previous Investigation Figures 

(Offsite Investigation Report and Additional Action Feasibility Study) 

















Appendix C 

Previous Investigation Figures 

(ORC Injection Results) 







 

 

Appendix D 
Biosparging/Bioventing System Design 
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MFA Biosparging/Bioventing Performance Monitoring Data 
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Figure E-2A
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Figure E-2B
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Figure E-3

Note: Monitoring Well 97-6A was damaged, decommissioned and replaced by monitoring well 04-6A in 2004.
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Figure E-4A
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Figure E-4B
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Figure E-6

Note: Monitoring Well 97-6A was damaged, decommissioned, and replaced by monitoring well 04-6A in 2004.
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Table E-1

Biosparging Well Groundwater Monitoring Data Summary

RI\FS Port of Longview MFA - International Paper

Reduction Dissolved Reduction Dissolved

Oxidation Oxygen Oxidation Oxygen

Temperature Potential Concentration Temperature Potential Concentration

Date (°C) (mV) pH (mg/L) Date (°C) (mV) pH (mg/L)

5/3/2002 14.6 NM 6.13 NA 5/3/2002 13.8 1 6.11 NA

6/19/02a NM NM NM NM 6/19/02a NM NM NM NM

6/19/02p NM NM NM NM 6/19/02p NM NM NM NM

6/20/2002 NM NM NM NM 6/20/2002 NM NM NM NM

9/11/2002 16.21 NM 6.66 5.42 9/11/2002 18.28 NM 6.15 1.3

12/2/2002 NM NM NM NM 12/2/2002 20.22 -49 6.1 1.6

3/6/2003 16.24 132 5.84 4.28 3/6/2003 19.98 -45 6.07 0.77

6/12/2003 15.8 40 6.36 6-8 6/12/2003 19.3 -7 6.13 0.00

9/10/2003 16.25 201 5.11 9.36 9/10/2003 NM NM NM NM

12/11/2003 16.22 210 5.22 NM 12/11/2003 23.02 -62 6.36 6.70

3/10/2004 16.26 341 4.84 10.69 3/10/2004 20.55 -11 5.81 0.34

9/8/2004 16.80 137 5.77 8.28 9/8/2004 20.9 -47 6.11 3.50

3/15/2005 15.37 235 5.81 10.20 3/15/2005 18.03 -59 6.28 3.53

9/21/2005 16.51 172 5.02 11.65 9/21/2005 19.65 -13 6.14 9.08

3/22/2006 15.96 435 4.68 10.20 3/22/2006 18.17 14.4 5.96 4.70

9/27/2006 17.49 208 4.23 7.35 9/27/2006 19.91 -61 7.65 8.11

3/8/2007 15.22 352 4.69 10.81 3/8/2007 15.43 138 6.29 10.02

6/8/2007 15.8 403 4.24 2.22 6/7/2007 NM NM NM NM

9/19/2007 16.9 372 4.45 9.48 9/19/2007 20.4 44 5.99 5.36

12/19/2007 15.61 198 5.43 7.66 12/19/2007 17.59 -87 6.93 1.50

3/25/2008 15.47 378 4.24 6.91 3/25/2008 15.56 66 5.66 4.77

9/23/2008 17.23 315 4.63 0 9/25/2008 18.24 -125 6.63 0

3/18/2009 15.34 140 4.88 1.14 3/19/2009 14.44 -10 5.94 0.00

9/23/2009 18.17 179 4.50 0.02 9/23/2009 20.30 65 5.68 0.00

3/17/2010 14.8 216 5.22 0.00 3/17/2010 16.0 4 5.87 0.00

9/8/2010 16.1 200 4.46 4.75 9/9/2010 17.3 -28 4.83 3.56

3/9/2011 14.1 -15 6.30 2.14 3/8/2011 14.3 -108 7.14 1.78

9/21/2011 12.16 49 5.60 0.00 9/20/2011 13.95 -54 6.30 1.18

3/14/2012 11.99 167 5.53 1.70 3/14/2012 11.30 -22 5.63 0.07

9/20/2012 15.5 80 6.33 NA 9/20/2012 18.1 -38 6.78 17.75

3/13/2013 15.14 46 6.66 0.58 3/14/2013 13.48 -33 6.55 0.53

9/17/2013 17.61 76 5.37 4.14 9/17/2013 18.36 34 5.27 0.93

3/6/2014 14.32 14.7 6.13 0.72 3/7/2014 5.40 -87 6.16 0.00

9/29/2014 16.24 -36 6.25 0.00 9/30/2014 18.95 -35 6.08 0.00

AV-09 AV-10
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Table E-1

Biosparging Well Groundwater Monitoring Data Summary

RI\FS Port of Longview MFA - International Paper

Reduction Dissolved Reduction Dissolved

Oxidation Oxygen Oxidation Oxygen

Temperature Potential Concentration Temperature Potential Concentration

Date (°C) (mV) pH (mg/L) Date (°C) (mV) pH (mg/L)

5/3/2002 13.1 NM 6.27 NA 5/3/2002 13.1 -101.3 6.15 NA

6/19/02a NM NM NM NM 6/19/02a NM NM NM NM

6/19/02p NM NM NM NM 6/19/02p NM NM NM NM

6/20/2002 NM NM NM NM 6/20/2002 NM NM NM NM

9/11/2002 16.61 NM 6.36 2.08 9/11/2002 17.62 NM 6.17 3.01

12/2/2002 NA NA NA NA 12/2/2002 17.54 119 5.34 8.76

3/6/2003 14.84 -38 6.14 0.32 3/6/2003 15.52 188 4.97 0.28

6/12/2003 14.9 -34 5.95 0.00 6/12/2003 15.4 159 4.98 8.43

9/10/2003 16.74 39 6.38 6.11 9/10/2003 17.81 231 5.37 10.01

12/11/2003 16.1 -14 6.25 2.08 12/11/2003 17.31 181 5.53 10.05

3/10/2004 14.83 62 6.13 4.90 3/10/2004 15.44 149 4.79 8.43

9/8/2004 17.70 12 6.05 1.23 9/8/2004 18.3 147 5.94 6.87

3/15/2005 14.57 15 6.14 10.15 3/15/2005 15.33 239 5.3 9.72

9/21/2005 16.35 31 5.82 10.32 9/21/2005 17.22 163 5.28 9.30

3/22/2006 15.1 142 5.8 7.50 3/22/2006 15.2 201 5.08 10.80

9/27/2006 17.52 5 7.01 7.39 9/27/2006 18.53 113 6.28 8.65

3/8/2007 14.77 18 6.18 3.10 3/8/2007 13.99 139 6.61 10.71

6/7/2007 NM NM NM NM 6/8/2007 14.9 301 4.53 3.95

9/19/2007 17.5 36 5.89 1.66 9/19/2007 17.8 231 5.24 8.98

12/19/2007 16.57 125 6.23 1.50 12/18/2007 NM NM NM NM

3/25/2008 14.48 159 5.37 1.63 3/26/2008 13.09 258 5.35 10.24

9/23/2008 16.85 34 6.02 0 9/25/2008 17.19 183 5.44 0

3/19/2009 13.97 49 0.00 0.00 3/19/2009 13.65 86 5.35 0.00

9/23/2009 19.13 162 5.30 0.00 9/23/2009 19.99 162 4.93 0.14

3/17/2010 14.9 30 6.33 0.00 3/17/2010 13.2 190 5.64 0.00

9/9/2010 15.1 -13 4.92 3.76 9/9/2010 17.2 118 4.82 1.80

3/9/2011 12.6 -74 7.19 4.74 3/8/2011 13.2 8 5.49 2.25

9/20/2011 11.51 -86 6.87 0.00 9/20/2011 13.68 17 6.49 0.00

3/14/2012 10.08 11 6.13 1.16 3/14/2012 11.25 112 5.76 0.64

9/20/2012 16.8 -73 6.85 0.00 9/19/2012 17.4 10 6.71 0.00

3/14/2013 13.55 -75 6.58 0.47 3/14/2013 13.71 43 6.46 0.80

9/17/2013 17.50 NM 5.18 -0.21 9/18/2013 16.6 NM 4.88 1.11

3/7/2014 4.60 -1 6.19 0.00 3/6/2014 5.61 -154 5.86 0.00

9/30/2014 17.90 -68 6.53 0.00 9/30/2014 18.33 38 6.12 0.00

AV-11 AV-12
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Table E-1

Biosparging Well Groundwater Monitoring Data Summary

RI\FS Port of Longview MFA - International Paper

Reduction Dissolved Reduction Dissolved

Oxidation Oxygen Oxidation Oxygen

Temperature Potential Concentration Temperature Potential Concentration

Date (°C) (mV) pH (mg/L) Date (°C) (mV) pH (mg/L)

5/3/2002 13.4 -1 6.21 NA 5/3/2002 14.40 -100.9 6.11 7.57

6/19/02a NM NM NM NM 9/11/2003 17.07 -56 6.66 4.28

6/19/02p NM NM NM NM 3/10/2004 17.52 106 6.33 3.29

6/20/2002 NM NM NM NM 9/8/2004 18.7 -57 6.34 2.09

9/11/2002 18.36 NM 6.24 2.26 3/15/2005 17.07 -74 6.41 9.49

12/2/2002 15.71 -67 6.38 0.57 9/21/2005 17.08 -44 5.98 9.74

3/6/2003 15.6 -111 6.47 0.25 3/22/2006 17.05 -60.5 6.23 5.75

6/12/2003 15.6 -65 6.55 0.00 9/27/2006 18.38 -67 7.86 3.99

9/10/2003 16.53 -95 6.87 5.30 3/8/2007 16.16 80 6.32 5.82

12/11/2003 10.77 -91 8.8 3.14 6/8/2007 16.8 -64 6.12 0.00

3/10/2004 15.77 -77 6.32 2.80 9/18/2007 17.9 -112 6.36 0.11

9/8/2004 18.9 -64 5.77 1.84 12/19/2007 14.81 167 6.43 5.96

3/15/2005 15.79 -111 6.54 10.16 3/25/2008 16.38 -62 5.95 0.24

9/21/2005 16.81 -84 6.8 9.34 9/24/2008 17.12 -76 6.44 0

3/22/2006 15.2 -48 6.84 6.3 3/19/2009 14.31 107 6.59 NA

9/27/2006 18.71 -109 8.24 2.49 9/23/2009 20.75 -40 6.08 0.05

3/8/2007 15.11 -119 6.57 2.92 3/16/2010 15.3 -28 6.56 0.00

6/7/2007 NM NM NM NM 9/9/2010 16.3 -82 5.07 1.74

9/18/2007 18.5 -91 6.24 0.11 3/8/2011 15.6 -174 7.89 2.30

12/18/2007 NM NM NM NM 9/20/2011 13.50 -96 7.15 0.00

3/25/2008 14.11 -76 5.90 0.21 3/14/2012 8.69 101 6.38 12.77

9/24/2008 18.36 -72 6.25 0 9/19/2012 16.9 -131 7.11 0.00

3/19/2009 14.00 -113 6.54 NA 3/14/2013 14.27 -76 6.49 0.64

9/23/2009 20.31 -4 5.74 0.00 9/17/2013 19.8 60 5.65 0.39

3/16/2010 14.9 -88 6.37 0.00 3/7/2014 15.59 -38.4 5.92 0.60

9/9/2010 17.6 -89 5.06 2.96 9/30/2014 17.43 -8 6.19 0.00

3/8/2011 14.6 -194 8.21 1.86

9/20/2011 14.26 -158 7.28 0.00

3/14/2012 12.26 -121 6.31 0.58

9/20/2012 17.8 -134 6.86 4.71

3/14/2013 13.15 -140 6.49 0.42

9/17/2013 18.10 NM 5.64 0.10

3/6/2014 6.71 -90 6.42 0.00

9/30/2014 17.54 -87 6.10 0.00

AV-13 99-EA3A
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Table E-1

Biosparging Well Groundwater Monitoring Data Summary

RI\FS Port of Longview MFA - International Paper

Reduction Dissolved Reduction Dissolved

Oxidation Oxygen Oxidation Oxygen

Temperature Potential Concentration Temperature Potential Concentration

Date (°C) (mV) pH (mg/L) Date (°C) (mV) pH (mg/L)

9/11/2003 14.48 -61 7.10 7.46 9/8/2004 16.2 -60 6.24 0.75

9/8/2004 14.70 -62 6.31 1.37 9/21/2005 14.75 -95 6.74 0.00

9/20/2005 13.48 -110 6.9 0.00 9/26/2006 15.87 -142 8.67 0.00

9/26/2006 13.94 -154 8.75 0.00 3/7/2007 13.96 -147 6.92 6.25

3/7/2007 13.75 78 9.20 9.52 6/7/2007 15.0 -95 5.99 0.00

6/7/2007 14.4 -186 7.50 0.10 9/19/2007 15.7 -87 6.08 0.19

9/18/2007 15.1 -133 6.41 0.09 12/19/2007 14.54 -62 6.85 0.99

12/18/2007 13.18 -119 6.85 3.75 3/26/2008 NM NM NM NM

3/26/2008 NM NM NM NM 9/23/2008 14.51 -102 6.58 0

9/22/2008 14.47 -105 5.75 0 3/18/2009 13.44 -118 6.67 1.20

9/23/2009 15.32 9 7.33 0.03 9/23/2009 14.68 49 6.30 0.12

3/17/2010 12.5 229 7.51 2.70 3/17/2010 13.1 -54 6.32 0.00

9/8/2010 14.4 115 4.95 2.42 9/8/2010 15.3 -105 4.76 3.49

3/9/2011 12.6 -92 8.19 6.95 3/9/2011 11.2 -175 8.10 0.80

9/20/2011 11.88 -199 8.29 0.00 9/20/2011 11.52 -175 7.24 0.00

3/14/2012 8.21 -93 7.43 4.49 3/14/2012 9.77 -135 6.33 1.72

9/20/2012 13.9 -86 6.69 0.30 9/20/2012 14.1 -67 6.71 4.38

3/14/2013 12.09 -84 6.53 0.65 3/13/2013 13.47 -145 6.76 1.32

9/18/2013 19.23 -54 6.05 0.28 9/18/2013 15.1 7 5.56 0.53

3/7/2014 4.24 -58 7.04 0.00 3/6/2014 12.88 -99 6.01 0.50

9/30/2014 14.93 -130 7.06 0.00 9/29/2014 14.79 -89 6.29 0.00

Notes:

AV - air vent well

°C - degrees Celsius

MFA - Maintenance Facility Area

mg/L - milligrams per liter

mV - millivolts

NA - not available

NM - not measured

RI/FS - remedial investigation/feasibility study

97-6B 04-6A
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Table E-2

Bioventing Well Groundwater Monitoring Data Summary

RI/FS Port of Longview MFA - International Paper

Reduction Dissolved Reduction Dissolved

Oxidation Oxygen Oxidation Oxygen

Temperature Potential Concentration Temperature Potential Concentration

Date (°C) (mV) pH (mg/L) Date (°C) (mV) pH (mg/L)

6/19/2002 NM NM NM NM 6/19/2002 NM NM NM NM

6/20/2002 NM NM NM NM 6/20/2002 NM NM NM NM

9/11/2002 NM NM NM NM 9/11/2002 NM NM NM NM

12/2/2002 12.74 3.2 6.79 4.17 12/2/2002 14.61 -57.4 6.98 1.61

3/4/2003 NM NM NM NM 3/4/2003 NM NM NM NM

6/12/2003 15.7 99 6.29 1.22 6/12/2003 NM NM NM NM

9/10/2003 NM NM NM NM 9/10/2003 NM NM NM NM

12/11/2003 8.71 196 6.45 12.17 12/11/2003 NM NM NM NM

3/10/2004 NM NM NM NM 3/10/2004 NM NM NM NM

9/20/2005 18.09 162 5.99 4.57 9/20/2005 NM NM NM NM

9/26/2006 NM NM NM NM 9/26/2006 NM NM NM NM

3/8/2007 10.01 226 5.7 11.79 3/8/2007 NM NM NM NM

6/7/2007 NM NM NM NM 6/7/2007 NM NM NM NM

9/19/2007 18.7 2 6.25 7.83 9/20/2007 NM NM NM NM

12/19/2007 NM NM NM NM 12/19/2007 NM NM NM NM

3/26/2008 NM NM NM NM 3/26/2008 NM NM NM NM

9/25/2008 NM NM NM NM 9/25/2008 NM NM NM NM

3/18/2009 NM NM NM NM 3/18/2009 NM NM NM NM

9/23/2009 NM NM NM NM 9/23/2009 NM NM NM NM

3/16/2010 NM NM NM NM 3/16/2010 NM NM NM NM

9/8/2010 NM NM NM NM 9/8/2010 NM NM NM NM

3/8/2011 NM NM NM NM 3/8/2011 NM NM NM NM

9/20/2011 NM NM NM NM 9/20/2011 NM NM NM NM

9/19/2012 NM NM NM NM 9/19/2012 NM NM NM NM

9/17/2013 NM NM NM NM 9/17/2013 NM NM NM NM

9/30/2014 NM NM NM NM 9/30/2014 NM NM NM NM

BV-12 BV-13
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Table E-2

Bioventing Well Groundwater Monitoring Data Summary

RI/FS Port of Longview MFA - International Paper

Reduction Dissolved Reduction Dissolved

Oxidation Oxygen Oxidation Oxygen

Temperature Potential Concentration Temperature Potential Concentration

Date (°C) (mV) pH (mg/L) Date (°C) (mV) pH (mg/L)

6/19/2002 NM NM NM NM 6/19/2002 NM NM NM NM

6/20/2002 NM NM NM NM 6/20/2002 NM NM NM NM

9/11/2002 NM NM NM NM 9/11/2002 NM NM NM NM

12/2/2002 13.22 -16 7.75 2.51 12/2/2002 14.91 -36 6.67 0.88

3/4/2003 NM NM NM NM 3/4/2003 NM NM NM NM

6/12/2003 NM NM NM NM 6/12/2003 NA NA NA NA

9/10/2003 NM NM NM NM 9/10/2003 NM NM NM NM

12/11/2003 NM NM NM NM 12/11/2003 14.58 150 6.79 3.03

3/10/2004 NM NM NM NM 3/10/2004 NM NM NM NM

9/20/2005 18.04 -10 7.21 4.09 9/20/2005 19.45 -4 6.16 5.15

9/26/2006 NM NM NM NM 9/26/2006 NM NM NM NM

3/8/2007 9.4 159 6.25 12.57 3/8/2007 10.63 242 5.57 7.04

6/7/2007 NM NM NM NM 6/7/2007 NM NM NM NM

9/19/2007 18.5 27 7.90 4.00 9/19/2007 18.9 -132 6.32 3.73

12/19/2007 NM NM NM NM 12/19/2007 NM NM NM NM

3/26/2008 NM NM NM NM 3/26/2008 NM NM NM NM

9/25/2008 NM NM NM NM 9/25/2008 NM NM NM NM

3/18/2009 NM NM NM NM 3/18/2009 NM NM NM NM

9/23/2009 NM NM NM NM 9/23/2009 NM NM NM NM

3/16/2010 NM NM NM NM 3/16/2010 NM NM NM NM

9/8/2010 NM NM NM NM 9/8/2010 NM NM NM NM

3/8/2011 NM NM NM NM 3/8/2011 NM NM NM NM

9/20/2011 NM NM NM NM 9/20/2011 NM NM NM NM

9/19/2012 NM NM NM NM 9/19/2012 NM NM NM NM

9/17/2013 NM NM NM NM 9/17/2013 NM NM NM NM

9/30/2014 NM NM NM NM 9/30/2014 NM NM NM NM

Notes:

°C - degrees Celsius

MFA - Maintenance Facility Area

mg/L - milligrams per liter

mV - millivolts

NM - not measured

RI/FS - remedial investigation/feasibility study

BV-14 BV-15

Groundwater data for wells BV-1 through BV-11 not collected since 12/03/03 due to 

system shutdown status.  Wells are still inspected biannually for water.
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Table E-3

Biosparging Well Vapor Monitoring Data Summary

RI/FS Port of Longview MFA - International Paper

Flow
a

Pressure Carbon

Date (sfm) (in H2O)
b

Dioxide PID FID

9/11/2002 NA NM 0.0 0.1 19.1 5 10

12/2/2002 NA 5.5 NM NM NM NM NM

3/4/2003 NA 60.0 0.5 0.0 20.7 5.8 NM

6/12/2003 NA 73.0 0.0 0.0 20.1 NA NA

9/10/2003 NA 0.0 0.6 0.1 8.4 0 NM

12/11/2003 NA 70 0.2 0.0 21.2 0 NM

3/10/2004 NA 41 0.0 0.1 20.6 NA NM

9/8/2004 NA 42 0.0 0.0 19.8 0 NM

3/15/2005 NA 49 NM NM NM NM NM

9/20/2005 NA 52.0 0.2 0.0 20.2 NM NM

9/26/2006 NA 1.0 0.5 1.7 18.3 0 NM

9/19/2007 NA NM NM NM NM NM NM

9/25/2008 NA NM NM NM NM NM NM

9/23/2009 NA NM NM NM NM NM NM

9/8/2010 NA NM NM NM NM NM NM

9/20/2011 NA NM NM NM NM NM NM

9/19/2012 NA NM NM NM NM NM NM

9/17/2013 NA NM NM NM NM NM NM

9/29/2014 NA NM NM NM NM NM NM

9/11/2002 NA NM 3.5 0.1 12.1 140 460

12/2/2002 NA 22 NM NM NM NM NM

3/4/2003 NA 25 3.6 0.6 16.6 20 NM

6/12/2003 NA 46 0.8 0.1 18.6 16 NA

9/10/2003 NA 29 1.5 0.0 18.5 160 NM

12/11/2003 NA 35 1.4 1.1 18.1 70 NM

3/10/2004 NA 22 1.2 0.0 19.2 45 NM

9/8/2004 NA 26 1.4 0.0 18.3 110 NM

3/15/2005 NA 36 NM NM NM NM NM

9/20/2005 NA 8 6.9 0.0 16.1 NM NM

9/26/2006 NA 0 4.9 0.0 11.2 0 NM

9/19/2007 NA NM NM NM NM NM NM

9/25/2008 NA NM NM NM NM NM NM

9/23/2009 NA NM NM NM NM NM NM

9/8/2010 NA NM NM NM NM NM NM

9/20/2011 NA NM NM NM NM NM NM

9/19/2012 NA NM NM NM NM NM NM

9/17/2013 NA NM NM NM NM NM NM

9/30/2014 NA NM NM NM NM NM NM

AV-09

AV-10

Concentration

Methane Oxygen

Concentration

(%V)

(ppmv)
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Table E-3

Biosparging Well Vapor Monitoring Data Summary

RI/FS Port of Longview MFA - International Paper

Flow
a

Pressure Carbon

Date (sfm) (in H2O)
b

Dioxide PID FID

Concentration

Methane Oxygen

Concentration

(%V)

(ppmv)

9/11/2002 NA NM 0.1 0.1 18.8 0 27

12/2/2002 NA NM
c

NM NM NM NM NM

3/4/2003 NA 0.00 2.9 0.5 14.3 0.32 NM

6/12/2003 NA 0.00 0.1 0.1 19.4 0.6 NA

9/10/2003 NA 0.05 3.2 4.3 0.0 7.5 NM

12/11/2003 NA 17 3.4 3.3 14.2 0 NM

3/10/2004 NA 18 2.8 1.9 13.1 NA NM

9/8/2004 NA 3 5.9 8.8 1.0 0 NM

3/15/2005 NA -3 NM NM NM NM NM

9/20/2005 NA 1.20 3.0 0.6 11.5 NM NM

9/26/2006 NA 0.00 1.8 1.4 16.2 0.00 NM

9/19/2007 NA NM NM NM NM NM NM

9/25/2008 NA NM NM NM NM NM NM

9/23/2009 NA NM NM NM NM NM NM

9/8/2010 NA NM NM NM NM NM NM

9/20/2011 NA NM NM NM NM NM NM

9/19/2012 NA NM NM NM NM NM NM

9/17/2013 NA NM NM NM NM NM NM

9/30/2014 NA NM NM NM NM NM NM

9/11/2002 NA NM 0.0 0.1 8.8 0 11

12/2/2002 NA 16.00 NM NM NM NM NM

3/4/2003 NA 30 5.5 0.6 0.0 0.61 NM

6/12/2003 NA 40 0.0 0.0 19.4 0.09 NA

9/10/2003 NA 20 0.2 0.0 20.0 0 NM

12/11/2003 NA 4.6 0.6 0.2 20.4 0 NM

3/10/2004 NA 23 0.2 0.1 20.5 0.6 NM

9/8/2004 NA 25 0.1 0.0 19.7 0 NM

3/15/2005 NA 27 NM NM NM NM NM

9/20/2005 NA 28 0.0 0.0 20.8 NM NM

9/26/2006 NA 0 0.5 0.1 19.6 0.00 NM

9/19/2007 NA NM NM NM NM NM NM

9/25/2008 NA NM NM NM NM NM NM

9/23/2009 NA NM NM NM NM NM NM

9/8/2010 NA NM NM NM NM NM NM

9/20/2011 NA NM NM NM NM NM NM

9/19/2012 NA NM NM NM NM NM NM

9/17/2013 NA NM NM NM NM NM NM

9/30/2014 NA NM NM NM NM NM NM

AV-11

AV-12
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Table E-3

Biosparging Well Vapor Monitoring Data Summary

RI/FS Port of Longview MFA - International Paper

Flow
a

Pressure Carbon

Date (sfm) (in H2O)
b

Dioxide PID FID

Concentration

Methane Oxygen

Concentration

(%V)

(ppmv)

9/11/2002 NA NM 28.6 20.1 0.1 134 FO

12/2/2002 NA 0.00 NM NM NM NM NM

3/4/2003 NA 0.00 6.0 37.4 0.0 0.2 NM

6/12/2003 NA 1.50 9.2 18.6 3.4 0 NA

9/10/2003 NA 0.00 13.5 4.2 0.0 37 NM

12/11/2003 NA 2.20 13.5 11.0 0.0 3.8 NM

3/10/2004 NA -6.0 6.0 9.5 8.8 0.6 NM

9/8/2004 NA 0.0 15.1 10.6 0.0 0 NM

3/15/2005 NA 0.0 NM NM NM NM NM

9/20/2005 NA 0.04 16.4 13.7 3 NM NM

9/26/2006 NA 0.00 14.3 9.8 3.3 10.50 NM

9/19/2007 NA NM NM NM NM NM NM

9/25/2008 NA NM NM NM NM NM NM

9/23/2009 NA NM NM NM NM NM NM

9/8/2010 NA NM NM NM NM NM NM

9/20/2011 NA NM NM NM NM NM NM

9/19/2012 NA NM NM NM NM NM NM

9/17/2013 NA NM NM NM NM NM NM

9/30/2014 NA NM NM NM NM NM NM

Notes:
a 
Minimum detection limit is 5 standard feet per minute

b 
Inches of water column

c 
Forklift parked on well box lid.

%V - percent by volume 

FID - flame ionization detector

FO - flame ionization detector flamed out

in H2O - inches of water column

MFA - Maintenance Facility Area

NA - not available

NM - not measured

PID - photoionization detector

ppmv - parts per million by volume

RI/FS - remedial investigation/feasibility study

sfm - standard feet per minute

AV-13
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Table E-4

Bioventing Well Vapor Monitoring Data Summary

RI/FS Port of Longview MFA - International Paper

Flow
a

Pressure Carbon

Date (sfm) (in H2O)
b

Dioxide PID FID

9/11/2002 NA NM NM NM NM NM NM

12/2/2002 NA NM NM NM NM NM NM

3/4/2003 NA NA NM NM NM NM NM

6/12/2003 NA 0.1 0 0.0 20.3 NA NA

9/10/2003 NA 0 NM NM NM NM NM

12/11/2003 3 8.6 NM NM NM NM NM

9/8/2004 4 0.44 NM NM NM NM NM

9/26/2006 NA 0 0.4 0.0 19.7 0 NM

9/19/2007 3.4 3.5 NM NM NM NM NM

9/25/2008 NA NM NM NM NM NM NM

9/23/2009 NA NM NM NM NM NM NM

9/8/2010 NA NM NM NM NM NM NM

9/20/2011 NA NM NM NM NM NM NM

9/19/2012 NA NM NM NM NM NM NM

9/17/2013 NA NM NM NM NM NM NM

9/30/2014 NA NM NM NM NM NM NM

9/11/2002 NA NM NM NM NM NM NM

12/2/2002 NA NM NM NM NM NM NM

3/4/2003 NA 30 NM NM NM NM NM

6/12/2003 NA 17.5 0 0.0 20.1 NA NA

9/10/2003 NA 9 NM NM NM NM NM

12/11/2003 3.5 NM NM NM NM NM NM

9/8/2004 5 13 NM NM NM NM NM

9/26/2006 NA 0 0.4 0.0 20.6 0 NM

9/19/2007 3.1 0 NM NM NM NM NM

9/25/2008 NA NM NM NM NM NM NM

9/23/2009 NA NM NM NM NM NM NM

9/8/2010 NA NM NM NM NM NM NM

9/20/2011 NA NM NM NM NM NM NM

9/19/2012 NA NM NM NM NM NM NM

9/17/2013 NA NM NM NM NM NM NM

9/30/2014 NA NM NM NM NM NM NM

Methane Oxygen

(ppmv)

BV-12

BV-13

Concentration

(%V) Concentration
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Table E-4

Bioventing Well Vapor Monitoring Data Summary

RI/FS Port of Longview MFA - International Paper

Flow
a

Pressure Carbon

Date (sfm) (in H2O)
b

Dioxide PID FIDMethane Oxygen

(ppmv)

Concentration

(%V) Concentration

9/11/2002 NA NM NM NM NM NM NM

12/2/2002 NA NM NM NM NM NM NM

3/4/2003 NA 27 NM NM NM NM NM

6/12/2003 NA 18 0 0.0 20.1 NA NA

9/10/2003 NA 9 NM NM NM NM NM

12/11/2003 5 NM NM NM NM NM NM

9/8/2004 6 11 NM NM NM NM NM

9/26/2006 NA 0 1.5 0.1 17.7 0 NM

9/19/2007 3.2 6.8 NM NM NM NM NM

9/25/2008 NA NM NM NM NM NM NM

9/23/2009 NA NM NM NM NM NM NM

9/8/2010 NA NM NM NM NM NM NM

9/20/2011 NA NM NM NM NM NM NM

9/19/2012 NA NM NM NM NM NM NM

9/17/2013 NA NM NM NM NM NM NM

9/30/2014 NA NM NM NM NM NM NM

9/11/2002 NA NM NM NM NM NM NM

12/2/2002 NA NM NM NM NM NM NM

3/4/2003 NA 27 NM NM NM NM NM

6/12/2003 NA NM NM NM NM NM NM

9/10/2003 NA 20 NM NM NM NM NM

12/11/2003 3.5 2.2 NM NM NM NM NM

9/8/2004 4 NM NM NM NM NM NM

9/26/2006 NA 0 0.9 0.0 18.6 0 NM

9/19/2007 4.0 1 NM NM NM NM NM

9/25/2008 NA NM NM NM NM NM NM

9/23/2009 NA NM NM NM NM NM NM

9/8/2010 NA NM NM NM NM NM NM

9/20/2011 NA NM NM NM NM NM NM

9/19/2012 NA NM NM NM NM NM NM

9/17/2013 NA NM NM NM NM NM NM

9/30/2014 NA NM NM NM NM NM NM

Notes:
a 
Minimum detection limit is 5 standard feet per minute

b 
Inches of water column

%V - percent by volume NM - not measured

FID - flame ionization detector PID - photoionization detector

in H2O - inches of water column ppmv - parts per million by volume

MFA - Maintenance Facility Area sfm - standard feet per minute

NA - not available RI/FS - remedial investigation/feasibility study

BV-15

BV-14
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Table E-5

Summary of Groundwater Elevations

RI/FS Port of Longview MFA - International Paper

3/19/2009 9/22/2009 3/16/2010 9/8/2010 3/9/2011 9/21/2011 4/26/2012 9/19/2012 3/13/2013 9/18/2013 3/6/2014 9/29/2014 3/19/2009 9/22/2009 3/16/2010 9/8/2010 3/9/2011 9/21/2011 4/26/2012 9/19/2012 3/13/2013 9/18/2013 3/6/2014 9/29/2014

04-6.A 16.28 8.81 10.18 10.12 10.42 6.80 10.04 - - - - - - 7.47 6.10 6.16 5.86 9.48 6.24 - -

04-6.A 
5, 7

16.62 - - - - - - 5.17 9.43 8.79 9.49 5.81 9.73 - - - - - - 11.45 7.19 7.83 7.13 10.81 6.89

97-1.A 17.02 - 10.94 11.13 12.19 7.29 11.55 5.87 10.17 10.35 11.19 - - - 6.08 5.89 4.83 9.73 5.47 11.15 6.85 6.67 5.83 - -

97-1.A 
7

17.15 - - - - - - - - - - 6.41 10.33 - - - - - - - - - - 10.74 6.82

97-3.A 20.40 12.74 - - - - - - - - - - - 7.66 - - - - - - - - - - -

97-3.A ⁴ 22.68 16.34 16.28 16.47 12.55 16.07 10.68 15.26 14.60 15.30 6.34 6.40 6.21 10.13 6.61 12.00 7.42 8.08 7.38 22.68 22.68

97-3.A 
7

22.55 - - - - - - - - - - 12.21 15.56 - - - - - - - - - - 10.34 6.99

97-5.A 18.97 11.32 12.39 12.25 12.67 9.19 12.55 7.38 11.72 11.14 11.80 - - 7.65 6.58 6.72 6.30 9.78 6.42 11.59 7.25 7.83 7.17 - -

97-5.A 
7

19.09 - - - - - - - - - - 8.07 12.15 - - - - - - - - - - 11.02 6.94

97-6.B 16.01 8.51 9.47 9.80 NM 6.51 NM - - - - - - 7.50 6.54 6.21 NA 9.50 NA - - - - - -

97-6.B 
5

16.16 - - - - - - 4.78 8.73 8.30 8.81 - - - - - - - - 11.38 7.43 7.86 7.35 - -

97-6.B 
7

16.15 - - - - - - - - - - 5.46 9.42 - - - - - - - - - - 10.69 6.73

99EA-3A 
5

17.83 10.26 11.76 11.78 12.11 8.35 11.39 6.95 11.17 10.36 11.18 7.57 6.07 6.05 5.72 9.48 6.44 10.88 6.66 7.47 6.65 - -

99EA-3A 
7

17.93 - - - - - - - - - - 7.82 11.22 - - - - - - - - - - 10.11 6.71

AV-01 20.57 13.20 14.46 14.60 14.71 11.22 14.13 9.50 13.74 13.12 13.83 - - 7.37 6.11 5.97 5.86 9.35 6.44 11.07 6.83 7.45 6.74 - -

AV-01 
7

20.68 - - - - - - - - - - 10.25 13.84 - - - - - - - - - - 10.43 6.84

AV-02 25.51 18.12 19.38 19.54 NM 16.20 19.03 14.42 18.69 18.03 18.80 - - 7.39 6.13 5.97 NA 9.31 6.48 11.09 6.82 7.48 6.71 - -

AV-02 
7

25.58 - - - - - - - - - - 15.19 18.79 - - - - - - - - - - 10.39 6.79

AV-06 NA 18.07 19.30 19.57 NM 16.23 18.86 14.41 18.72 18.08 18.80 - - - - - - - - - - - - - -

AV-06 
7

25.47 - - - - - - - - - - 15.27 18.76 - - - - - - - - - - 10.20 6.71

AV-08 21.35 13.98 15.20 15.41 15.54 12.02 14.93 10.25 14.54 13.90 14.65 - - 7.37 6.15 5.94 5.81 9.33 6.42 11.10 6.81 7.45 6.70 - -

AV-08
 7

21.42 - - - - - - - - - - 11.03 14.67 - - - - - - - - - - 10.39 6.75

AV-09 
5

18.65 10.98 12.26 12.17 12.51 8.90 12.21 7.26 11.57 10.94 11.59 - - 7.67 6.39 6.48 6.14 9.75 6.44 11.39 7.08 7.71 7.06 - -

AV-09 
7

18.75 - - - - - - - - - - 8.94 11.86 - - - - - - - - - - 9.81 6.89

AV-10 
5

16.58 8.95 10.49 10.37 10.78 7.00 10.11 5.45 9.82 8.98 9.87 - - 7.63 6.09 6.21 5.80 9.58 6.47 11.13 6.76 7.60 6.71 - -

AV-10
 7

16.74 - - - - - - - - - - 6.28 9.87 - - - - - - - - - - 10.46 6.87

AV-11 
5

15.68 8.11 9.52 9.30 9.74 6.15 9.30 4.50 8.81 8.05 8.88 - - 7.57 6.16 6.38 5.94 9.53 6.38 11.18 6.87 7.63 6.80 - -

AV-11 
7

15.88 - - - - - - - - - - 5.31 9.02 - - - - - - - - - - 10.57 6.86

AV-12 
5

16.64 8.96 10.50 10.37 10.80 7.29 10.19 5.55 9.87 9.05 - - - 7.68 6.14 6.27 5.84 9.35 6.45 11.09 6.77 7.59 - - -

AV-12 
6

17.23 - - - - - - - - - 10.54 - - - - - - - - - - - 6.69 - -

AV-12 
7

17.45 - - - - - - - - - - 7.06 10.60 - - - - - - - - - - 10.39 6.85

AV-13 
5

17.32 10.18 NM 11.09 11.52 7.90 10.83 6.55 10.70 9.83 10.71 - - - NA 6.23 5.80 9.42 6.49 10.77 6.62 7.49 6.61 - -

AV-13 
7

17.42 - - - - - - - - - - 7.62 10.66 - - - - - - - - - - 9.80 6.76

LL 01.15 16.83 9.09 - - - - - - - - - - - 7.74 - - - - - - - - - - -

LL 01.15 
4

24.87 - 20.52 18.15 18.26 14.80 18.26 12.72 17.08 16.69 17.27 - - - 4.35 6.72 6.61 10.07 6.61 12.15 7.79 8.18 7.60 - -

LL 01.15 
7

24.88 - - - - - - - - - - 13.37 17.73 - - - - - - - - - - 11.51 7.15

Notes:
1  

Relative to State Planar Coordinate System
2
 MP and water table elevations in feet (NAVD 1988).

3
 Depth to water expressed in feet below MP.

4
 Well completions reconfigured during site grading and resurveyed (Hagedorn) approximately September 8, 2009.

5 
Resurveyed February 2012

6 
Resurveyed September 2013

7 
Resurveyed October 2014

ft- feet

ID - identification

MFA - Maintenance Facility Area

MP - measuring point

NA - not available

NAVD - North American Vertical Datum

NM - not measured

RI/FS - remedial investigation/feasibility study

Depth to Water (ft)³ Water Table Elevation (ft)²

MP Elev. (ft)²Well ID
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Appendix F 
Groundwater Sampling Logs – 2008/2009 











































































































Appendix G
Laboratory Analytical Reports



 

 

Appendix G 
September 2008 Laboratory Analytical Reports 
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          Memo 

        
          1501 4th Avenue, Suite 1400 

          Seattle, WA 98101-1616 

          206-438-2700  Telephone 

          406-438-2699  Fax 

 

To: Paul Kalina, Project Manager Info: FINAL 

From: 
Tressa Pearson-Franks, Chemist 

Jennifer Garner, Chemist 
Date: April 17, 2009 

RE: 

 

Quality Assurance Review  

IP Longview – GeoProbe – Soil Samples 

CAS SDGs K0808627, K0808731, K0808785, K0808869, and K0808948 

  

The summary data quality review of 44 soil samples collected between September 8 and September 15, 

2008 has been completed.  The samples were submitted to Columbia Analytical Services (CAS), a Washington 

State Department of Ecology (Ecology) accredited laboratory, located in Kelso, Washington.  Samples were 

analyzed for polynuclear aromatic hydrocarbons (PAHs) by Environmental Protection Agency (EPA) Method 

8270C modified by select ion monitoring (8270C-SIM), total petroleum hydrocarbons (TPH- diesel range and oil 

range) by Ecology Method NWTPH-Dx, volatile organic compounds (VOCs) by EPA Method 8260B, and metals 

by EPA Methods 6010B (arsenic, barium, cadmium, chromium, lead, selenium, and silver) 7417A (mercury) as 

identified by the cross reference below.  Select samples were also analyzed for pentachlorophenol (PCP) in 

conjunction with PAHs by EPA Method 8270C-SIM.  The analyses were performed in general accordance with 

methods specified in EPA’s Test Methods for Evaluating Solid Waste (SW-846) Update IIIB, June 2005 and 

Ecology’s  Analytical Methods for Petroleum Hydrocarbons, June 1997.   The following samples are associated 

with CAS sample delivery groups (SDGs) K0808627, K0808731, K0808785, K0808869, and K0808948: 

 

Sample ID CAS ID Parameters 

PB65-S-10.5-090808 K0808627-001 PAHs, TPH-Dx 

PB65-S-11-090808 K0808627-002 PAHs, TPH-Dx 

PB64-S-6-090808 K0808627-003 PAHs, TPH-Dx 

PB64-S-11-090808 K0808627-004 PAHs, TPH-Dx 

PB66-S-2-090808 K0808627-005 PAHs, TPH-Dx 

PB66-S-7-090808 K0808627-006 PAHs, TPH-Dx 

PB67-S-7-090808 K0808627-007 PAHs, TPH-Dx 

PB67-S-9-090808 K0808627-008 PAHs, TPH-Dx 

PB69-S-3-090808 K0808627-009 PAHs, TPH-Dx 

PB69-S-7-090808 K0808627-010 PAHs, TPH-Dx 

TMW07-S-11.5-090908 K0808731-001 PAHs, TPH-Dx 

TMW08-S-10-090908 K0808731-002 PAHs, TPH-Dx 

TMW09-S-9.5-090908 K0808731-003 PAHs, TPH-Dx 

TMW10-S-07-090908 K0808731-004 PAHs+PCP, TPH-Dx 

TMW10-S-10-090908 K0808731-005 Hold 

TMW01-S-7-091008 K0808731-006 PAHs, TPH-Dx 

TMW01-S-13.5-091008 K0808731-007 PAHs, TPH-Dx 

TMW02-S-8-091008 K0808731-008 VOCs, PAHs+PCP, TPH-Dx, Metals 

TMW02-S-11-091008 K0808731-009 VOCs, PAHs+PCP, TPH-Dx, Metals 
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Sample ID CAS ID Parameters 

TMW03-S-9-091108 K0808785-001 PAHs+PCP, TPH-Dx 

PB61-S-6.5-091108 K0808785-002 PAHs+PCP, TPH-Dx 

PB61-S-8-091108 K0808785-003 PAHs+PCP, TPH-Dx 

PB60-S-8-091108 K0808785-004 PAHs+PCP, TPH-Dx 

PB60-S-11-091108 K0808785-005 PAHs+PCP, TPH-Dx 

PB59-S-8-091108 K0808785-006 PAHs+PCP, TPH-Dx 

PB59-S-10-091108 K0808785-007 PAHs+PCP, TPH-Dx 

TMW04-S-7.5-091208 K0808869-001 PAHs+PCP, TPH-Dx 

TMW05-S-6-091208 K0808869-002 PAHs, TPH-Dx 

TMW12-S-6.5-091208 K0808869-003 PAHs+PCP, TPH-Dx 

TMW11-S-7.5-091208 K0808869-004 PAHs+PCP, TPH-Dx 

TMW06-S-7-091208 K0808869-005 PAHs, TPH-Dx 

S-DUP-1-091208 (Duplicate of TMW06-S-7-091208) K0808869-006 PAHs, TPH-Dx 

S-Dup-2-091508  (Duplicate of PB73-S-5-091508) K0808948-001 PAHs, TPH-Dx 

S-Dup-3-091508  (Duplicate of PB70-S-6-091508) K0808948-002 PAHs, TPH-Dx 

PB68-S-6-091508 K0808948-003 PAHs, TPH-Dx 

PB71-S-6.5-091508 K0808948-004 PAHs, TPH-Dx 

PB72-S-8.5-091508 K0808948-005 PAHs+PCP, TPH-Dx 

PB68-S-8.5-091508 K0808948-006 PAHs, TPH-Dx 

PB63-S-8-091508 K0808948-007 PAHs, TPH-Dx 

PB73-S-5-091508 K0808948-008 PAHs+PCP, TPH-Dx 

PB63-S-6.5-091508 K0808948-009 PAHs, TPH-Dx 

PB73-S-6.5-091508 K0808948-010 PAHs+PCP, TPH-Dx 

PB62-S-5.5-091508 K0808948-011 PAHs, TPH-Dx 

PB70-S-6-091508 K0808948-012 PAHs+ PCP, TPH-Dx 

 

Upon receipt by CAS, the sample jar information was compared to the chain-of-custody (COC).  No 

discrepancies relating to sample identification were noted by the laboratory.  The temperature blank and cooler 

temperatures were recorded as part of the check-in procedure.  Several cooler temperatures (1.9, 1.6°C) and a cooler 

blank temperature (1.2°C) were outside the EPA recommended limits of 4ºC±2ºC.  Data were not qualified based on 

the cooler and cooler blank temperatures.  The temperature of the cooler associated with SDG K0909948 was not 

recorded by the laboratory upon receipt.  The samples associated with this SDG were received by CAS within 4 

hours collection.  The samples were stored overnight in a secure 4ºC refrigerator by the laboratory prior to log in.  

Data were not qualified based on the unrecorded cooler temperature. 

 

Data validation is based on method performance criteria and QC criteria as documented in the Agency 

Draft Quality Assurance Project Plan (QAPP), Appendix A of the Performance and Compliance Monitoring Plan, 

Former Treated Wood Products Area, International Paper Facility / Longview, Washington (Woodward Clyde, 

1997).  The laboratory provided EPA Contract Laboratory Program-equivalent validatable data packages.  The data 

review conducted on this SDG included a review of summarized results and QA/QC data, per the requirements set 

forth in Section A.10 of the QAPP.  Hold times, initial and continuing calibrations, method blanks, surrogate 

recoveries, laboratory control sample (LCS) results, matrix duplicate results, matrix spike/matrix spike duplicate 

(MS/MSD) results, field duplicates, and reporting limits were reviewed to assess compliance with applicable 

methods.  Calculation checks and review of the raw data were not included in the data review.  If data qualification 

was required, data were qualified in accordance with USEPA Contract Laboratory Program National Functional 

Guidelines for Organic Data Review, October 1999 and USEPA Contract Laboratory Program (CLP) National 

Functional Guidelines for Inorganic Data Review, October 2004, as appropriate. 
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Organic Analyses 

 

Samples were analyzed for TPH, PAHs, PCP and/or VOCs by the methods identified in the introduction to this 

report.   

 

1. Holding Times – Acceptable except as noted below: 

 

PAHs+PCP by Method 8270C-SIM – Sample PB60-S-11-091101 was re-extracted 20 days outside the 

method holding time of 14 days due to the 2,4,6-tribromophenol surrogate failure.  All surrogates were 

acceptable in the re-extract of this sample.  The results for PAHs+PCP in the re-extraction of sample PB60-

S-11-091101 are qualified as Do Not Report and flagged ‘DNR’ based on holding time exceedance. 

 

TPH by NWTPH-Dx – Samples PB-60-S-11-091101 and PB-70-S-6-091508 were re-extracted outside the 

method holding time of 14 days due to surrogate failures.  In both samples, the TPH results in the re-

extractions were significantly higher than the TPH results in the initial extraction.  The results for diesel-

range and oil-range TPH in the initial analyses of samples PB-60-S-11-091101 and PB-70-S-6-091508 are 

flagged ‘DNR’ based on the surrogate recoveries and the results for diesel-range and oil-range TPH in the 

re-extractions of samples PB-60-S-11-091101 and PB-70-S-6-091508 are qualified as estimated and 

flagged with a ‘J’ based on holding time exceedances. 

 

2. Instrument Performance (Tunes – applicable to PAHs only) – Acceptable 

 

3. Initial Calibrations – Acceptable except as noted below: 

 

PAHs+PCP by Method 8270C-SIM – The relative standard differences (RSDs) for several analytes 

exceeded the method control limit of 15% in the initial calibration analyzed on October 1, 2008 as shown 

below: 

 

Analyte % RSD 

Pentachlorophenol 28.9 

Indeno(1,2,3-cd)pyrene 21.4 

Dibenzo(a,h)anthracene 16.8 

2,4,6-Tribromophenol (surrogate) 18.3 

 

In accordance with CAS standard operating procedures, the alternative evaluation specified in the EPA 

method was performed using the average percent recovery of all analytes in the verification standard 

allowing analysis to proceed.  The results for pentachlorophenol (PCP), indeno(1,2,3-cd)pyrene, and 

dibenzo(a,h)anthracene are qualified as estimated and flagged ‘J’ or ‘UJ’ in the associated samples based 

on the initial calibration results.  Results for the surrogate 2,4,6-tribromophenol are not qualified based on 

the initial calibration result. 

 

4. Continuing Calibrations – Acceptable 

 

5. Blanks – Acceptable except as noted below: 

 

VOCs by Method 8260B – Several analytes were detected in the method blank analyzed on September 19, 

2008 as shown below: 

Analyte Concentration (ug/kg) 

Chloromethane 0.16 

Acetone 7.3 

Methylene chloride 4.1 

Toluene 0.19 

Chlorobenzene 0.090 
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Analyte (continued) Concentration (ug/kg) 

Styrene 0.090 

1,3-Dichlorobenzene 0.13 

1,4- Dichlorobenzene 0.20 

1,2- Dichlorobenzene 0.13 

1,2,4- Trichlorobenzene 0.39 

1,2,3- Trichlorobenzene 0.40 

Naphthalene 0.62 

 

All of the above-noted analytes were detected in the method blank at concentrations between the method 

detection limits (MDLs) and the laboratory reporting limits and were flagged with a ‘J’ by the laboratory.  

Per CLP guidelines, analytes detected in samples that are also detected in blanks are qualified if the sample 

concentration is less than five times (5x) the blank concentration.  Results reported as not detected or at 

concentrations greater than 5x the concentration found in the blank do not require qualification.  Results 

reported as detected above the MDL but below the laboratory reporting limit are qualified as not detected 

and flagged ‘U’ at the reporting limit.  Associated sample results were qualified as specified above and 

qualified results are noted in Table 1. 

 

PAHs by Method 8270C-SIM – One or more analytes were detected at concentrations between the MDLs 

and laboratory reporting limits in several method blanks as shown below: 

 

Extraction Date Analyte 
Concentratio

n (ug/kg) 

9/22/08 Naphthalene 0.52 

9/23/08 Fluoranthene 0.91 

 Pyrene 0.66 

 Benzo(b)fluoranthene 0.33 

 Benzo(k)fluoranthene 0.16 

 Chrysene 0.33 

 Indeno(1,2,3-cd)pyrene 0.56 

 Dibenz(a,h)anthracene 0.42 

 Benzo(g,h,i)perylene 0.90 

9/24/08 Naphthalene 0.96 

 2-Methylnaphthlalene 0.44 

 Benz(a)anthracene 0.56 

 Chrysene 0.30 

 Indeno(1,2,3-cd)pyrene 0.36 

 Dibenz(a,h)anthracene 0.36 

9/29/08 Fluoranthene 0.70 

 Pyrene 0.70 

 Benz(a)anthracene 1.5 

 Chrysene 1.8 

 Benzo(b)fluoranthene 1.6 

 Benzo(k)fluoranthene 2.0 

 Benzo(a)pyrene 0.95 

 Indeno(1,2,3-cd)pyrene 2.4 

 Dibenz(a,h)anthracene 1.9 

 Benzo(g,h,i)perylene 2.0 

 

Associated sample results were qualified as specified above and qualified results are noted in Table 1. 
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TPH by NWTPH-Dx – Diesel-range hydrocarbons (1.9 mg/kg) and oil-range hydrocarbons (5.0 mg/kg) 

were detected at concentrations between the MDLs and the laboratory reporting limits in the method blank 

extracted on September 22, 2008.  Diesel-range hydrocarbons (1.4 mg/kg) and oil-range hydrocarbons (3.1 

mg/kg) were detected at concentrations between the MDLs and the laboratory reporting limits in the 

method blank extracted on September 23, 2008.  Associated sample results were qualified as specified 

above and qualified results are noted in Table 1. 

 

6. Surrogates – Acceptable except as noted below: 

 

PAHs by Method 8270C-SIM – The percent recoveries for one or more surrogates did not meet the control 

limits in several samples as shown below:  

 

Sample ID Fluorene-d10 
2,4,6-

Tribromophenol 

Fluromethane-

d14 

Terphenyl-

d14 

Control Limits 10-128% 12-152% 29-121% 24-141% 

PB60-S-11-091108 ok 7.0% ok ok 

PB59-S-8-091108 (DL) 263% 77% 149% 155% 

LCS (9/24/08) ok 8.0% ok ok 

 ok – Result acceptable DL – Dilution 

 

Sample PB60-S-8-091108 was re-extracted 20 days outside the method holding time of 14 days.  The 

surrogate recovery in the re-extract was acceptable and sample results were comparable.  Reanalyzed 

results were not reported by the laboratory; therefore all results are reported from the initial analysis.  The 

result for pentachlorophenol in sample PB60-S-8-091108 was previously qualified as an estimate and 

flagged ‘UJ’ based on the initial calibration results.  No additional qualification based on the surrogate 

recovery is required. 

 

Sample PB59-S-8-091108 was analyzed at dilutions between 50x and 1,000x.  As the surrogate recoveries 

in the full-strength analysis of this sample were acceptable, data were not qualified based on the surrogate 

recoveries in the dilutions. 

 

Data were not qualified based on surrogate recoveries in quality control samples. 

 

TPH by NWTPH-Dx – The percent recovery for one or more surrogates did not meet the laboratory control 

limits in several samples as shown below: 

 

Sample o-Terphenyl 
n-

Triacontane 

Control Limits 50-150% 50-150% 

PB60-S-11-091108 ok 48% 

PB59-S-8-091108 205% ok 

PB70-S-6-091508 49% 33% 

   ok – Result acceptable 

 

Samples PB60-S-8-091108 and PB70-S-68-091508 were re-extracted outside the 14-day method holding 

time as described in Section 1.  The surrogate recoveries in the reanalyses were acceptable.  The results for 

diesel-range and oil-range TPH in the initial extractions of samples PB60-S-8-091108 and PB70-S-68-

091508 are flagged ‘DNR’ based on the surrogate recoveries.  The results for diesel-range and oil-range 

TPH in the re-extractions of samples PB60-S-8-091108 and PB70-S-68-091508 are qualified as estimated 

and flagged with a ‘J’ based on the surrogate recoveries. 

 

As the percent recovery for n-triacontane in sample PB59-S-8-091108 was acceptable, data were not 

qualified in this sample based on the o-terphenyl surrogate recovery.   
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7. Internal Standards (applicable to GC/MS only) – Acceptable  

 

8. Laboratory Control/ Laboratory Control Duplicate Samples (LCS/LCSD) – Acceptable except as noted 

below: 

 

PAHs by Method 8270C-SIM – The relative percent differences (RPDs) for PCP for the LCS/LCSDs 

extracted on September 23, 2008 (61%) and September 24, 2008 (75%) exceeded the control limit of 40%.  

As the percent recoveries for PCP in the LCS/LCSDs were acceptable, data were not qualified based on the 

elevated RPDs. 

 

The percent recovery for pentachlorophenol (9%) in the LCS extracted on September 29, 2008 and the 

RPD for the LCS/LCSD pair (84%) were outside the laboratory control limits of 10-150% and 40%, 

respectively.  The results for pentachlorophenol were previously qualified as estimated and flagged ‘J’ or 

‘UJ’ based on the associated initial calibration results and no further qualification is necessary. 

 

9. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable except as noted below: 

 

VOCs by Method 8260B – A MS/MSD was not performed in association with this analysis.  Accuracy was 

assessed using the LCS.  

 

PAHs by Method 8270C-SIM – MS/MSDs were performed on samples PB64-S-6-090808 and S-DUP2-

081508.  Results were acceptable.  MS/MSDs were performed on samples PB61-S-6.5-091108, PB73-S-5-

091508, and a sample from an unrelated project.  Results were acceptable except as noted below: 

 

Sample ID Analyte MS MSD 
Control 

Limits 

Unrelated project PCP 57% 49% 70-130% 

Naphthalene 
435

% 
146% 10-129% 

2-Methylnaphthlalene 
532

% 
281% 10-133% 

Acenaphthene 
179

% 
193% 28-111% 

Dibenzofuran 
169

% 
186% 37-103% 

Fluorene 
124

% 
136% 24-122% 

PB61-S-6.5-

091108 

PCP 
175

% 
173% 70-130% 

PB73-S-5-091508 PCP 40% 37% 70-130% 

 

No data was qualified based on the MS/MSD percent recoveries in non-project samples.   

 

The sample concentrations for naphthalene and 2-methylnaphthalene in sample PB61-S-6.5-091108 were 

more than five times (5x) the spike concentration; therefore, data were not qualified for these analytes 

based on the elevated MS/MSD results.  The results for acenaphthene, dibenzofuran, and fluorene in 

sample PB61-S-6.5-091108 are qualified as estimated and flagged ‘J’ based on the MS/MSD results.  The 

result for PCP in sample PB61-S-6.5-091108 was previously qualified based on the initial calibration and 

no further qualification is required. 

 

The result for PCP in sample PB73-S-5-091508 was previously qualified based on the initial calibration 

and no further qualification is required.   
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TPH by NWTPH-Dx – A MS/MSD was not performed in association with the TPH analysis.  Accuracy 

was assessed using the LCS.  Precision was assessed using the laboratory duplicate and field duplicate 

results. 

        

10. Laboratory Duplicate – Acceptable except as noted below: 

 

VOCs by Method 8260B – A laboratory duplicate was not performed in association with this analysis.  

Precision was not assessed. 

PAHs by Method 8270C-SIM – A laboratory duplicate was not performed in association with this analysis.  

Precision was assessed using the LCS/LCSD, MS/MSD, and field duplicate results. 

 

TPH by NWTPH-Dx – Laboratory duplicates were performed on samples TMW07-S-11.5-090908, 

TMW06-S-7-091208, PB68-S-8.5-091508 and two soil samples from unrelated projects.  Results are 

acceptable. 

 

11. Field Duplicate (applicable to PAH and TPH analyses only) – Acceptable except as noted below: 

 

General – Field duplicates were submitted for samples TMW06-S-7-091208, PB73-S-5-091508, and 

PB70-S-6-091508 and identified as S-DUP1-091208, S-DUP2-091508, and S-DUP3-091508.  Results 

were comparable for all organic analyses except as noted below. 

 

PAHs by Method 8270C-SIM – The RPD for naphthalene (59%) in the parent sample / field duplicate pair 

TMW06-S-7-091208/ S-Dup-1-091208 was greater than 50%.  The results for naphthalene in these 

samples were qualified as estimated and flagged with a ‘J’ based on the field duplicate RPD. 

 

12. Reporting Limits – Acceptable except as noted below: 

 

VOCs by Method 8260B – The reporting limits for one or more VOCs were elevated in several samples 

due to the percent moisture content of the samples. The elevated reporting limits may affect the use of the 

data for project objectives. 

 

Samples TMW02-S-8-091008 and TMW02-S-11-091008 were analyzed for naphthalene by Method 

8260B and Method 8270C-SIM.  As the results for naphthalene in these samples were significantly higher 

when reported by Method 8270C-SIM, the results for naphthalene by Method 8260B are qualified ‘DNR’ 

and will not be reported. 

 

PAHs by Method 8270C-SIM – The reporting limits for one or more PAHs were elevated in several 

samples due to the percent moisture content of the samples. The elevated reporting limits may affect the 

use of the data for project objectives. 

 

The results for one or more PAHs in all samples were assigned a ‘J’ qualifier by the laboratory to indicate 

that the reported concentration is above the MDL, but below the MRL.  All J-flagged results are considered 

estimated. 

 

TPH by NWTPH-Dx – The reporting limits for one or more TPHs were elevated in several samples due to 

the percent moisture content of the samples. 

 

The results for one or more TPHs in several samples were assigned a ‘J’ qualifier by the laboratory to 

indicate that the reported concentration is above the MDL, but below the MRL.  All J-flagged results are 

considered estimated unless previously qualified based on quality control issues as described within this 

report. 
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The results for diesel-range and/or diesel-range hydrocarbons in several samples were assigned an ’H,’ ‘L,’ 

‘O,’ ‘Y,’ or ‘Z’ qualifier by the laboratory to indicate that the chromatographic fingerprint does not match 

the laboratory standard chromatographic fingerprint.  No additional qualifiers were necessary based on the 

qualifiers assigned by the laboratory. 

 

Metals Analysis 

 

Samples were analyzed for metals as identified in the introduction of this report. 

 

1. Holding Times – Acceptable  

 

2. Initial Calibrations – Acceptable 

 

3. Continuing Calibrations – Acceptable 

 

4. Method Blanks - Acceptable 

 

5. Laboratory Control Samples – Acceptable  

 

6. Matrix Spike Samples – Acceptable  

 

A matrix spike was performed on sample TMW02-S-8-091008.  Results were acceptable. 

 

7. Laboratory Duplicates – Acceptable except as noted below: 

 

A laboratory duplicate was performed on sample TMW02-S-091008.  The RPD for mercury (51.8%) 

exceeded the control limit of 30%.  The results for mercury in all associated samples are qualified as 

estimates and flagged ‘J’. 

 

6.  Reporting Limits – Acceptable 

 

Overall Assessment  

 

The data reported in these SDGs, as qualified, are considered to be usable for meeting project objectives. The 

completeness for SDGs K0808627, K0808731, K0808785, K0808869, and K0808948 is 100%.   

 

Data Qualifier Definitions: 

 

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

 

J The analyte was positively identified; the associated numerical value is the approximate concentration of 

the analyte in the sample. 

 

UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 

accurately and precisely measure the analyte in the sample. 

 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 

 

DNR Do Not Report.  Another result is available that is more reliable or appropriate.  
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Table 1. Summary of Qualified Data 

 

Sample ID Laboratory ID Analyte Units Lab Result Final Result 

PB65-S-10.5-090808 K0808627-001 Diesel Range Organics (DRO) mg/Kg 5.5 J 14 U 

  Residual Range Organics (RRO) mg/Kg 23 J 34 U 

  Acenaphthene ug/Kg 1.4 J 1.4 J 

  Benz(a)anthracene ug/Kg 0.52 J 0.52 J 

  Chrysemnbne ug/Kg 0.37 J 0.37 J 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Dibenzofuran ug/Kg 1.8 J 1.8 J 

  Fluorene ug/Kg 0.84 J 0.84 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 5.0 U 5.0 UJ 

  Phenanthrene ug/Kg 1.0 J 1.0 J 

  Pyrene ug/Kg 0.46 J 0.46 J 

PB65-S-11-090808 K0808627-002 Diesel Range Organics (DRO) mg/Kg 5.6 J 15 U 

  Acenaphthene ug/Kg 1.9 J 1.9 J 

  Benz(a)anthracene ug/Kg 0.71 J 0.71 J 

  Chrysene ug/Kg 0.31 J 0.31 J 

  Dibenz(a,h)anthracene ug/Kg 4.9 U 4.9 UJ 

  Dibenzofuran ug/Kg 1.5 J 1.5 J 

  Fluorene ug/Kg 0.94 J 0.94 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 4.9 U 4.9 UJ 

  Phenanthrene ug/Kg 1.7 J 1.7 J 

  Pyrene ug/Kg 0.48 J 0.48 J 

PB64-S-6-090808 K0808627-003 Dibenz(a,h)anthracene ug/Kg 31 31 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 200 200 J 

PB64-S-11-090808 K0808627-004 Diesel Range Organics (DRO) mg/Kg 4.1 J 13 U 

  Residual Range Organics (RRO) mg/Kg 13 J 32 U 

  2-Methylnaphthalene ug/Kg 4.4 J 4.4 J 

  Acenaphthene ug/Kg 3.1 J 3.1 J 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Dibenzofuran ug/Kg 2.9 J 2.9 J 

  Fluorene ug/Kg 1.8 J 1.8 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 5.0 U 5.0 UJ 

  Phenanthrene ug/Kg 2.5 J 2.5 J 

  Pyrene ug/Kg 0.44 J 0.44 J 

PB66-S-2-090808 K0808627-005 Acenaphthylene ug/Kg 0.93 J 0.93 J 

  Anthracene ug/Kg 2.0 J 2.0 J 

  Benz(a)anthracene ug/Kg 1.9 J 1.9 J 

  Benzo(a)pyrene ug/Kg 1.4 J 1.4 J 

  Benzo(b)fluoranthene ug/Kg 4.6 J 4.6 J 

  Benzo(g,h,i)perylene ug/Kg 3.6 J 3.6 J 

  Benzo(k)fluoranthene ug/Kg 1.3 J 1.3 J 

  Chrysene ug/Kg 3.8 J 3.8 J 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Fluorene ug/Kg 3.5 J 3.5 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 2.4 J 2.4 J 

PB66-S-7-090808 K0808627-006 Diesel Range Organics (DRO) mg/Kg 8.0 J 13 U 

  Acenaphthylene ug/Kg 0.96 J 0.96 J 

  Anthracene ug/Kg 2.1 J 2.1 J 

  Benz(a)anthracene ug/Kg 1.0 J 1.0 J 

  Benzo(a)pyrene ug/Kg 0.54 J 0.54 J 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID Laboratory ID Analyte Units Lab Result Final Result 

PB66-S-7-090808 K0808627-006 Benzo(b)fluoranthene ug/Kg 1.2 J 1.2 J 

  Benzo(g,h,i)perylene ug/Kg 0.93 J 0.93 J 

  Chrysene ug/Kg 1.5 J 1.5 J 

  Dibenz(a,h)anthracene ug/Kg 1.8 J 1.8 J 

  Fluoranthene ug/Kg 4.3 J 4.3 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 0.72 J 0.72 J 

  Phenanthrene ug/Kg 4.7 J 4.7 J 

PB67-S-7-090808 K0808627-007 Dibenz(a,h)anthracene ug/Kg 140 140 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 630 630 J 

PB67-S-9-090808 K0808627-008 Acenaphthylene ug/Kg 0.64 J 0.64 J 

  Anthracene ug/Kg 1.8 J 1.8 J 

  Benz(a)anthracene ug/Kg 2.3 J 2.3 J 

  Benzo(a)pyrene ug/Kg 1.3 J 1.3 J 

  Benzo(b)fluoranthene ug/Kg 2.2 J 2.2 J 

  Benzo(g,h,i)perylene ug/Kg 1.9 J 1.9 J 

  Benzo(k)fluoranthene ug/Kg 1.4 J 1.4 J 

  Chrysene ug/Kg 2.6 J 2.6 J 

  Dibenz(a,h)anthracene ug/Kg 0.92 J 0.92 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 1.6 J 1.6 J 

PB69-S-3-090808 K0808627-009 Diesel Range Organics (DRO) mg/Kg 12 J 12 J 

  Acenaphthylene ug/Kg 0.77 J 0.77 J 

  Anthracene ug/Kg 2.6 J 2.6 J 

  Benz(a)anthracene ug/Kg 3.1 J 3.1 J 

  Benzo(a)pyrene ug/Kg 2.6 J 2.6 J 

  Benzo(g,h,i)perylene ug/Kg 3.2 J 3.2 J 

  Benzo(k)fluoranthene ug/Kg 1.7 J 1.7 J 

  Dibenz(a,h)anthracene ug/Kg 0.66 J 0.66 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 2.5 J 2.5 J 

PB69-S-7-090808 K0808627-010 Acenaphthylene ug/Kg 0.46 J 0.46 J 

  Anthracene ug/Kg 0.86 J 0.86 J 

  Benz(a)anthracene ug/Kg 1.2 J 1.2 J 

  Benzo(a)pyrene ug/Kg 1.0 J 1.0 J 

  Benzo(b)fluoranthene ug/Kg 1.2 J 1.2 J 

  Benzo(g,h,i)perylene ug/Kg 1.1 J 1.1 J 

  Chrysene ug/Kg 1.3 J 1.3 J 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Dibenzofuran ug/Kg 3.1 J 3.1 J 

  Fluoranthene ug/Kg 3.3 J 3.3 J 

  Fluorene ug/Kg 2.4 J 2.4 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 0.98 J 0.98 J 

  Pyrene ug/Kg 4.0 J 4.0 J 

TMW07-S-11.5-090908 K0808731-001 Diesel Range Organics (DRO) mg/Kg 2.3 J 12 U 

  Residual Range Organics (RRO) mg/Kg 11 J 28 U 

  2-Methylnaphthalene ug/Kg 0.62 J 0.62 J 

  Acenaphthene ug/Kg 0.24 J 0.24 J 

  Benz(a)anthracene ug/Kg 0.95 J 0.95 J 

  Benzo(a)pyrene ug/Kg 0.71 J 0.71 J 

  Benzo(b)fluoranthene ug/Kg 0.76 J 5.0 U 

  Benzo(g,h,i)perylene ug/Kg 2.1 J 5.0 U 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID Laboratory ID Analyte Units Lab Result Final Result 

TMW07-S-11.5-090908 K0808731-001 Benzo(k)fluoranthene ug/Kg 0.49 J 5.0 U 

  Chrysene ug/Kg 0.94 J 5.0 U 

  Dibenz(a,h)anthracene ug/Kg 0.98 J 5.0 UJ 

  Fluoranthene ug/Kg 1.6 J 5.0 U 

  Indeno(1,2,3-cd)pyrene ug/Kg 1.2 J 5.0 UJ 

  Naphthalene ug/Kg 1.7 J 1.7 J 

  Phenanthrene ug/Kg 1.7 J 1.7 J 

  Pyrene ug/Kg 1.2 J 5.0 U 

TMW08-S-10-090908 K0808731-002 Diesel Range Organics (DRO) mg/Kg 9.3 J 12 U 

  2-Methylnaphthalene ug/Kg 5.0 J 5.0 J 

  Dibenz(a,h)anthracene ug/Kg 5.4 5.4 J 

  Dibenzofuran ug/Kg 3.7 J 3.7 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 22 22 J 

TMW09-S-9.5-090908 K0808731-003 Diesel Range Organics (DRO) mg/Kg 3.9 J 13 U 

  Residual Range Organics (RRO) mg/Kg 19 J 31 U 

  2-Methylnaphthalene ug/Kg 1.1 J 1.1 J 

  Anthracene ug/Kg 0.69 J 0.69 J 

  Benz(a)anthracene ug/Kg 1.7 J 1.7 J 

  Benzo(b)fluoranthene ug/Kg 2.0 J 2.0 J 

  Benzo(g,h,i)perylene ug/Kg 1.4 J 5.0 U 

  Benzo(k)fluoranthene ug/Kg 0.69 J 5.0 U 

  Chrysene ug/Kg 2.4 J 2.4 J 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Dibenzofuran ug/Kg 0.65 J 0.65 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 1.1 J 5.0 UJ 

  Naphthalene ug/Kg 4.9 J 4.9 J 

  Phenanthrene ug/Kg 4.9 J 4.9 J 

  Pyrene ug/Kg 4.0 J 4.0 J 

TMW10-S-07-090908 K0808731-004 Diesel Range Organics (DRO) mg/Kg 4.1 J 12 U 

  Residual Range Organics (RRO) mg/Kg 15 J 29 U 

  Acenaphthylene ug/Kg 0.45 J 0.45 J 

  Anthracene ug/Kg 0.90 J 0.90 J 

  Benz(a)anthracene ug/Kg 1.0 J 1.0 J 

  Benzo(b)fluoranthene ug/Kg 0.84 J 5.0 U 

  Chrysene ug/Kg 1.1 J 5.0 U 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Dibenzofuran ug/Kg 2.3 J 2.3 J 

  Fluoranthene ug/Kg 2.3 J 5.0 U 

  Fluorene ug/Kg 1.8 J 1.8 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 5.0 U 5.0 UJ 

  Pentachlorophenol ug/Kg 5.0 U 5.0 UJ 

  Phenanthrene ug/Kg 3.0 J 3.0 J 

  Pyrene ug/Kg 1.3 J 5.0 U 

TMW01-S-7-091008 K0808731-006 Diesel Range Organics (DRO) mg/Kg 2.6 J 13 U 

  Residual Range Organics (RRO) mg/Kg 8.5 J 31 U 

  2-Methylnaphthalene ug/Kg 1.7 J 1.7 J 

  Acenaphthylene ug/Kg 0.48 J 0.48 J 

  Anthracene ug/Kg 3.2 J 3.2 J 

  Benz(a)anthracene ug/Kg 1.2 J 1.2 J 



Data Quality Review 

IP-Longview 

GeoProbe – Soil Samples 

 

I:\Projects\WCIA\02\IP\Longview\analytical data\2008\IP Longview - Geo Probe\Data Review-GeoProbe -FINAL.doc URS 

Page 12 of 17 

Table 1. Summary of Qualified Data (continued) 

 

Sample ID Laboratory ID Analyte Units Lab Result Final Result 

TMW01-S-7-091008 K0808731-006 Benzo(b)fluoranthene ug/Kg 0.76 J 5.4 U 

  Chrysene ug/Kg 0.80 J 5.4 U 

  Dibenz(a,h)anthracene ug/Kg 5.4 U 5.4 UJ 

  Dibenzofuran ug/Kg 2.2 J 2.2 J 

  Fluoranthene ug/Kg 1.9 J 5.4 U 

  Indeno(1,2,3-cd)pyrene ug/Kg 0.35 J 5.4 UJ 

  Pyrene ug/Kg 1.5 J 5.4 U 

TMW01-S-13.5-091008 K0808731-007 Diesel Range Organics (DRO) mg/Kg 5.9 J 18 U 

  2-Methylnaphthalene ug/Kg 1.2 J 1.2 J 

  Acenaphthene ug/Kg 1.6 J 1.6 J 

  Acenaphthylene ug/Kg 0.54 J 0.54 J 

  Anthracene ug/Kg 1.3 J 1.3 J 

  Benz(a)anthracene ug/Kg 1.8 J 1.8 J 

  Benzo(a)pyrene ug/Kg 1.1 J 1.1 J 

  Benzo(b)fluoranthene ug/Kg 2.9 J 2.9 J 

  Benzo(g,h,i)perylene ug/Kg 2.9 J 4.9 U 

  Benzo(k)fluoranthene ug/Kg 0.73 J 4.9 U 

  Chrysene ug/Kg 2.1 J 2.1 J 

  Dibenz(a,h)anthracene ug/Kg 0.33 J 4.9 UJ 

  Dibenzofuran ug/Kg 0.87 J 0.87 J 

  Fluorene ug/Kg 1.4 J 1.4 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 2.6 J 4.9 UJ 

TMW02-S-8-091008 K0808731-008 Dibenz(a,h)anthracene ug/Kg 170 170 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 450 450 J 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

  1,2,4-Trimethylbenzene ug/Kg 1.4 J 1.4 J 

  1,4-Dichlorobenzene ug/Kg 0.35 J 8.4 U 

  4-Isopropyltoluene ug/Kg 0.78 J 0.78 J 

  Carbon Disulfide ug/Kg 0.42 J 0.42 J 

  Ethylbenzene ug/Kg 0.48 J 0.48 J 

  m,p-Xylenes ug/Kg 0.76 J 0.76 J 

  Methylene Chloride ug/Kg 1.3 J 17 U 

  Naphthalene ug/Kg 9.7 J DNR 

  o-Xylene ug/Kg 0.61 J 0.61 J 

  Toluene ug/Kg 1.9 J 1.9 J 

  Cadmium, Total mg/Kg 0.10 B 0.10 J 

  Mercury, Total mg/Kg 0.175 0.175 J 

TMW02-S-11-091008 K0808731-009 Diesel Range Organics (DRO) mg/Kg 7.2 J 7.2 J 

  Residual Range Organics (RRO) mg/Kg 31 J 31 J 

  Acenaphthylene ug/Kg 0.75 J 0.75 J 

  Anthracene ug/Kg 2.5 J 2.5 J 

  Benz(a)anthracene ug/Kg 2.2 J 2.2 J 

  Benzo(a)pyrene ug/Kg 1.5 J 1.5 J 

  Benzo(b)fluoranthene ug/Kg 2.6 J 2.6 J 

  Benzo(g,h,i)perylene ug/Kg 2.8 J 5.0 U 

  Benzo(k)fluoranthene ug/Kg 0.92 J 0.92 J 

  Chrysene ug/Kg 2.2 J 2.2 J 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Dibenzofuran ug/Kg 2.3 J 2.3 J 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID Laboratory ID Analyte Units Lab Result Final Result 

TMW02-S-11-091008 K0808731-009 Fluorene ug/Kg 2.0 J 2.0 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 1.9 J 5.0 UJ 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

  1,2,4-Trimethylbenzene ug/Kg 7.6 J 7.6 J 

  1,3,5-Trimethylbenzene ug/Kg 0.17 J 0.17 J 

  1,4-Dichlorobenzene ug/Kg 0.24 J 6.1 U 

  2-Butanone (MEK) ug/Kg 9.5 J 9.5 J 

  4-Isopropyltoluene ug/Kg 0.12 J 0.12 J 

  Carbon Disulfide ug/Kg 0.22 J 0.22 J 

  Ethylbenzene ug/Kg 0.86 J 0.86 J 

  Isopropylbenzene ug/Kg 0.77 J 0.77 J 

  m,p-Xylenes ug/Kg 0.92 J 0.92 J 

  Methylene Chloride ug/Kg 0.52 J 13 U 

  Naphthalene ug/Kg 3.1 J DNR 

  o-Xylene ug/Kg 2.9 J 2.9 J 

  Styrene ug/Kg 0.14 J 6.1 U 

  Toluene ug/Kg 1.1 J 1.1 J 

  Cadmium, Total mg/Kg 0.07 B 0.07 J 

  Mercury, Total mg/Kg 0.054 0.054 J 

TMW03-S-9-091108 K0808785-001 Diesel Range Organics (DRO) mg/Kg 6.4 J 13 U 

  Residual Range Organics (RRO) mg/Kg 19 J 19 J 

  Acenaphthylene ug/Kg 0.30 J 0.30 J 

  Anthracene ug/Kg 0.82 J 0.82 J 

  Benz(a)anthracene ug/Kg 1.0 J 5.0 U 

  Benzo(b)fluoranthene ug/Kg 0.82 J 0.82 J 

  Chrysene ug/Kg 0.83 J 5.0 U 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Fluoranthene ug/Kg 1.7 J 1.7 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 0.47 J 5.0 UJ 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

  Pyrene ug/Kg 1.9 J 1.9 J 

PB61-S-6.5-091108 K0808785-002 Acenaphthene ug/Kg 450 450 J 

  Dibenz(a,h)anthracene ug/Kg 21 21 J 

  Dibenzofuran ug/Kg 250 250 J 

  Fluorene ug/Kg 90 90 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 100 100 J 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

PB61-S-8-091108 K0808785-003 Dibenz(a,h)anthracene ug/Kg 270 270 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 1,000 1,000 J 

  Pentachlorophenol ug/Kg 290 J 290 J 

PB60-S-8-091108 K0808785-004 Dibenz(a,h)anthracene ug/Kg 220 220 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 760 760 J 

  Pentachlorophenol ug/Kg 290 J 290 J 

PB60-S-11-091108 K0808785-005 Diesel Range Organics (DRO) mg/Kg 9.4 J DNR 

  Residual Range Organics (RRO) mg/Kg 23 J DNR 

  Acenaphthylene ug/Kg 1.2 J 1.2 J 

  Anthracene ug/Kg 3.6 J 3.6 J 

  Benz(a)anthracene ug/Kg 3.0 J 3.0 J 

  Benzo(a)pyrene ug/Kg 2.4 J 2.4 J 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID Laboratory ID Analyte Units Lab Result Final Result 

PB60-S-11-091108 K0808785-005 Benzo(b)fluoranthene ug/Kg 4.5 J 4.5 J 

  Benzo(k)fluoranthene ug/Kg 1.3 J 1.3 J 

  Chrysene ug/Kg 4.0 J 4.0 J 

  Dibenz(a,h)anthracene ug/Kg 0.48 J 4.9 UJ 

  Indeno(1,2,3-cd)pyrene ug/Kg 3.6 J 3.6 J 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

PB60-S-11-091108 K0808785-005RE Diesel Range Organics (DRO) mg/Kg 18 18 J 

  Residual Range Organics (RRO) mg/Kg 80 80 J 

PB59-S-8-091108 K0808785-006 Dibenz(a,h)anthracene ug/Kg 1,200 1,200 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 4,700 4,700 J 

  Pentachlorophenol ug/Kg 10,000 U 10,000 UJ 

PB59-S-10-091108 K0808785-007 Residual Range Organics (RRO) mg/Kg 33 J 33 J 

  Dibenz(a,h)anthracene ug/Kg 7.3 7.3 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 26 26 J 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

TMW04-S-7.5-091208 K0808869-001 Diesel Range Organics (DRO) mg/Kg 6.6 J 6.6 J 

  Residual Range Organics (RRO) mg/Kg 19 J 19 J 

  Acenaphthylene ug/Kg 3.1 J 3.1 J 

  Dibenz(a,h)anthracene ug/Kg 3.5 J 3.5 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 16 16 J 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

TMW05-S-6-091208 K0808869-002 Diesel Range Organics (DRO) mg/Kg 10 J 10 J 

  Acenaphthylene ug/Kg 0.50 J 0.50 J 

  Anthracene ug/Kg 0.96 J 0.96 J 

  Benz(a)anthracene ug/Kg 1.6 J 5.0 U 

  Chrysene ug/Kg 0.92 J 5.0 U 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Fluoranthene ug/Kg 3.1 J 3.1 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 5.0 U 5.0 UJ 

  Pyrene ug/Kg 3.0 J 3.0 J 

TMW12-S-6.5-091208 K0808869-003 Diesel Range Organics (DRO) mg/Kg 5.5 J 5.5 J 

  Acenaphthylene ug/Kg 0.41 J 0.41 J 

  Anthracene ug/Kg 0.85 J 0.85 J 

  Benz(a)anthracene ug/Kg 2.7 J 5.0 U 

  Benzo(a)pyrene ug/Kg 1.2 J 1.2 J 

  Benzo(b)fluoranthene ug/Kg 3.1 J 3.1 J 

  Benzo(g,h,i)perylene ug/Kg 2.7 J 2.7 J 

  Benzo(k)fluoranthene ug/Kg 1.1 J 1.1 J 

  Chrysene ug/Kg 3.6 J 3.6 J 

  Dibenz(a,h)anthracene ug/Kg 0.78 J 5.0 UJ 

  Dibenzofuran ug/Kg 4.3 J 4.3 J 

  Fluoranthene ug/Kg 4.8 J 4.8 J 

  Fluorene ug/Kg 2.5 J 2.5 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 2.5 J 2.5 J 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

  Pyrene ug/Kg 4.8 J 4.8 J 

TMW11-S-7.5-091208 K0808869-004 Diesel Range Organics (DRO) mg/Kg 8.6 J 8.6 J 

  Acenaphthylene ug/Kg 0.99 J 0.99 J 

  Anthracene ug/Kg 3.6 J 3.6 J 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID Laboratory ID Analyte Units Lab Result Final Result 

TMW11-S-7.5-091208 K0808869-004 Benz(a)anthracene ug/Kg 2.3 J 5.0 U 

  Benzo(a)pyrene ug/Kg 0.71 J 0.71 J 

  Benzo(b)fluoranthene ug/Kg 2.9 J 2.9 J 

  Benzo(g,h,i)perylene ug/Kg 1.2 J 1.2 J 

  Benzo(k)fluoranthene ug/Kg 0.79 J 0.79 J 

  Chrysene ug/Kg 2.2 J 2.2 J 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Indeno(1,2,3-cd)pyrene ug/Kg 1.4 J 5.0 UJ 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

TMW06-S-7-091208 K0808869-005 Diesel Range Organics (DRO) mg/Kg 5.6 J 5.6 J 

  Acenaphthylene ug/Kg 0.59 J 0.59 J 

  Anthracene ug/Kg 0.81 J 0.81 J 

  Benz(a)anthracene ug/Kg 1.8 J 5.0 U 

  Benzo(b)fluoranthene ug/Kg 1.3 J 1.3 J 

  Benzo(g,h,i)perylene ug/Kg 0.86 J 0.86 J 

  Chrysene ug/Kg 1.4 J 5.0 U 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Fluoranthene ug/Kg 3.0 J 3.0 J 

  Fluorene ug/Kg 4.0 J 4.0 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 1.6 J 5.0 U 

  Naphthalene ug/Kg 55 55 J 

  Pyrene ug/Kg 3.5 J 3.5 J 

S-DUP-1-091208 K0808869-006 Diesel Range Organics (DRO) mg/Kg 4.9 J 4.9 J 

  Residual Range Organics (RRO) mg/Kg 29 J 29 J 

  Acenaphthylene ug/Kg 0.58 J 0.58 J 

  Anthracene ug/Kg 0.81 J 0.81 J 

  Benz(a)anthracene ug/Kg 1.8 J 4.9 U 

  Benzo(a)pyrene ug/Kg 0.76 J 0.76 J 

  Benzo(b)fluoranthene ug/Kg 2.6 J 2.6 J 

  Benzo(g,h,i)perylene ug/Kg 2.0 J 2.0 J 

  Benzo(k)fluoranthene ug/Kg 0.76 J 0.76 J 

  Chrysene ug/Kg 2.9 J 2.9 J 

  Dibenz(a,h)anthracene ug/Kg 4.9 U 4.9 UJ 

  Fluoranthene ug/Kg 3.4 J 3.4 J 

  Fluorene ug/Kg 2.6 J 2.6 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 2.0 J 2.0 J 

  Naphthalene ug/Kg 30 30 J 

  Pyrene ug/Kg 3.2 J 3.2 J 

S-Dup-2-091508 K0808948-001 Diesel Range Organics (DRO) mg/Kg 10 J 10 J 

  Residual Range Organics (RRO) mg/Kg 20 J 20 J 

  2-Methylnaphthalene ug/Kg 3.4 J 3.4 J 

  Acenaphthylene ug/Kg 0.97 J 0.97 J 

  Benz(a)anthracene ug/Kg 3.8 J 3.8 J 

  Benzo(k)fluoranthene ug/Kg 2.5 J 2.5 J 

  Chrysene ug/Kg 1.9 J 1.9 J 

  Dibenz(a,h)anthracene ug/Kg 1.9 J 1.9 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 8.2 8.2 J 

S-Dup-3-091508 K0808948-002 Acenaphthylene ug/Kg 3.9 J 3.9 J 

  Benz(a)anthracene ug/Kg 1.5 J 1.5 J 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID Laboratory ID Analyte Units Lab Result Final Result 

S-Dup-3-091508 K0808948-002 Benzo(a)pyrene ug/Kg 0.72 J 0.72 J 

  Benzo(b)fluoranthene ug/Kg 1.3 J 1.3 J 

  Benzo(g,h,i)perylene ug/Kg 1.2 J 1.2 J 

  Benzo(k)fluoranthene ug/Kg 0.37 J 0.37 J 

  Chrysene ug/Kg 2.3 J 2.3 J 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Indeno(1,2,3-cd)pyrene ug/Kg 1.0 J 1.0 J 

PB68-S-6-091508 K0808948-003 Dibenz(a,h)anthracene ug/Kg 79 79 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 310 310 J 

PB71-S-6.5-091508 K0808948-004 Diesel Range Organics (DRO) mg/Kg 11 J 11 J 

  Acenaphthylene ug/Kg 2.6 J 2.6 J 

  Anthracene ug/Kg 3.0 J 3.0 J 

  Benz(a)anthracene ug/Kg 1.5 J 1.5 J 

  Benzo(a)pyrene ug/Kg 0.67 J 0.67 J 

  Benzo(b)fluoranthene ug/Kg 1.2 J 1.2 J 

  Benzo(g,h,i)perylene ug/Kg 1.0 J 1.0 J 

  Chrysene ug/Kg 1.5 J 1.5 J 

  Dibenz(a,h)anthracene ug/Kg 5.0 U 5.0 UJ 

  Fluoranthene ug/Kg 4.9 J 4.9 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 0.93 J 0.93 J 

PB72-S-8.5-091508 K0808948-005 Acenaphthylene ug/Kg 0.49 J 0.49 J 

  Benz(a)anthracene ug/Kg 1.7 J 5.0 U 

  Benzo(a)pyrene ug/Kg 2.9 J 5.0 U 

  Benzo(b)fluoranthene ug/Kg 4.5 J 5.0 U 

  Benzo(g,h,i)perylene ug/Kg 8.1 8.1 U 

  Chrysene ug/Kg 5.9 5.9 U 

  Dibenz(a,h)anthracene ug/Kg 1.6 J 5.0 UJ 

  Dibenzofuran ug/Kg 2.5 J 2.5 J 

  Fluorene ug/Kg 4.9 J 4.9 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 2.4 J 5.0 UJ 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

PB68-S-8.5-091508 K0808948-006 Acenaphthylene ug/Kg 2.7 J 2.7 J 

  Anthracene ug/Kg 4.6 J 4.6 J 

  Benzo(a)pyrene ug/Kg 3.6 J 3.6 J 

  Benzo(k)fluoranthene ug/Kg 4.7 J 4.7 J 

  Dibenz(a,h)anthracene ug/Kg 5.6 5.6 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 5.9 5.9 J 

PB63-S-8-091508 K0808948-007 Acenaphthylene ug/Kg 0.57 J 0.57 J 

  Benz(a)anthracene ug/Kg 1.6 J 1.6 J 

  Benzo(a)pyrene ug/Kg 0.70 J 0.70 J 

  Benzo(b)fluoranthene ug/Kg 1.3 J 1.3 J 

  Benzo(g,h,i)perylene ug/Kg 1.1 J 1.1 J 

  Benzo(k)fluoranthene ug/Kg 0.73 J 0.73 J 

  Chrysene ug/Kg 1.9 J 1.9 J 

  Dibenz(a,h)anthracene ug/Kg 0.52 J 0.52 J 

  Dibenzofuran ug/Kg 2.1 J 2.1 J 

  Fluoranthene ug/Kg 3.4 J 3.4 J 

  Fluorene ug/Kg 2.7 J 2.7 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 0.93 J 0.93 J 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID Laboratory ID Analyte Units Lab Result Final Result 

PB63-S-8-091508 K0808948-007 Phenanthrene ug/Kg 4.6 J 4.6 J 

  Pyrene ug/Kg 3.3 J 3.3 J 

PB73-S-5-091508 K0808948-008 Diesel Range Organics (DRO) mg/Kg 3.9 J 3.9 J 

  Residual Range Organics (RRO) mg/Kg 9.4 J 9.4 J 

  2-Methylnaphthalene ug/Kg 4.2 J 4.2 J 

  Acenaphthylene ug/Kg 1.1 J 1.1 J 

  Benz(a)anthracene ug/Kg 4.4 J 5.0 U 

  Benzo(b)fluoranthene ug/Kg 7.5 7.5 U 

  Benzo(g,h,i)perylene ug/Kg 7.6 7.6 U 

  Benzo(k)fluoranthene ug/Kg 2.6 J 5.0 U 

  Chrysene ug/Kg 5.4 5.4 U 

  Dibenz(a,h)anthracene ug/Kg 2.0 J 5.0 UJ 

  Indeno(1,2,3-cd)pyrene ug/Kg 7.9 7.9 UJ 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

PB63-S-6.5-091508 K0808948-009 Dibenz(a,h)anthracene ug/Kg 6.3 6.3 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 27 27 J 

PB73-S-6.5-091508 K0808948-010 Diesel Range Organics (DRO) mg/Kg 6.3 J 6.3 J 

  Residual Range Organics (RRO) mg/Kg 28 J 28 J 

  Acenaphthylene ug/Kg 1.6 J 1.6 J 

  Anthracene ug/Kg 1.3 J 1.3 J 

  Benz(a)anthracene ug/Kg 1.6 J 4.9 U 

  Benzo(a)pyrene ug/Kg 0.87 J 4.9 U 

  Benzo(b)fluoranthene ug/Kg 1.9 J 4.9 U 

  Benzo(g,h,i)perylene ug/Kg 2.2 J 4.9 U 

  Benzo(k)fluoranthene ug/Kg 1.7 J 4.9 U 

  Chrysene ug/Kg 2.2 J 4.9 U 

  Dibenz(a,h)anthracene ug/Kg 1.8 J 4.9 UJ 

  Dibenzofuran ug/Kg 2.5 J 2.5 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 2.7 J 4.9 UJ 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

  Phenanthrene ug/Kg 3.3 J 3.3 J 

  Pyrene ug/Kg 1.9 J 4.9 U 

PB62-S-5.5-091508 K0808948-011 Dibenz(a,h)anthracene ug/Kg 8.3 8.3 J 

  Indeno(1,2,3-cd)pyrene ug/Kg 13 13 J 

PB70-S-6-091508 K0808948-012 Diesel Range Organics (DRO) mg/Kg 13 J DNR 

  Residual Range Organics (RRO) mg/Kg 26 J DNR 

  Benz(a)anthracene ug/Kg 1.7 J 5.0 U 

  Benzo(a)pyrene ug/Kg 1.3 J 5.0 U 

  Benzo(b)fluoranthene ug/Kg 2.0 J 5.0 U 

  Benzo(g,h,i)perylene ug/Kg 1.8 J 5.0 U 

  Chrysene ug/Kg 3.0 J 5.0 U 

  Dibenz(a,h)anthracene ug/Kg 0.44 J 5.0 UJ 

  Indeno(1,2,3-cd)pyrene ug/Kg 1.5 J 5.0 UJ 

  Pentachlorophenol ug/Kg 200 U 200 UJ 

PB70-S-6-091508 K0808948-012RE Diesel Range Organics (DRO) mg/Kg 36 36 J 

  Residual Range Organics (RRO) mg/Kg 79 79 J 
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          Memo 

        
          1501 4th Avenue, Suite 1400 
          Seattle, WA 98101-1616 
          206-438-2700  Telephone 
          406-438-2699  Fax 
 

To: Paul Kalina, Project Manager Info: FINAL 

From: Tressa K Pearson-Franks, Chemist 
Jennifer Garner, Chemist Date: February 17, 2010 

RE: 
 
Quality Assurance Review  
IP Longview – September 2008 Groundwater Monitoring 
CAS SDGs K0809222, K0809281, and K0809344  

 
The summary data quality review of 34 groundwater samples and one trip blank collected between 

September 22 and 25, 2008 has been completed.  The samples were submitted to Columbia Analytical Services 
(CAS), a Washington State Department of Ecology (Ecology) accredited laboratory, located in Kelso, Washington.  
Samples were analyzed for total petroleum hydrocarbons (TPH- diesel and residual range) by Ecology Method 
NWTPH-Dx, polynuclear aromatic hydrocarbons and pentachlorophenol (PAHs+PCP) by Environmental Protection 
Agency (EPA) Method 8270C modified by select ion monitoring (SIM), organochlorine pesticides by EPA Method 
8081A, polychlorinated biphenyls (PCBs) by EPA Method 8082, volatile organic compounds (VOCs) by EPA 
Method 8260B, semi-volatile organic compounds (SVOCs) by EPA Method 8270C, nitrate-nitrite (NO3+NO2) by 
EPA Method 353.2, total phosphorus by EPA Method 365.3, sulfate (SO4) by EPA Method 300.0, total organic 
carbon (TOC) by EPA Method 415.1, hydrocarbon degrading bacteria (HDB) by ApplEnvMic12-90-3895-3896, 
and/or heterotrophic plate count (HPC) by Standard Method (SM) 9215B as described in the cross reference below.  
The analyses were performed in general accordance with methods specified in EPA’s Test Methods for Evaluating 
Solid Waste (SW-846) Update IIIB, June 2005, Methods for Chemical Analysis of Water and Wastes, March 1983, 
Ecology’s  Analytical Methods for Petroleum Hydrocarbons, June 1997, Standard Methods for the Examination of 
Water and Wastewater, 20th edition, 1998, and Brown, EJ., Braddock, JF. Sheen Screen, a Miniaturized Most-
Probable-Number Method for Enumeration of Oil-Degrading Microorganisms, Appl. Environ. Microbiol. 1990 56: 
3895-3896.  The following samples are associated with CAS sample delivery groups (SDGs) K0809222, 
K0809281, and K0809344: 

 
Sample ID CAS ID Parameters 

97-1A K0809222-001 TPH, PAH 
97-3A K0809222-002 TPH, PAH 
97-5A K0809222-003 TPH, PAH 
97-6B K0809222-004 TPH, PAH 
LL-01.15 K0809222-005 TPH, PAH 
AV-11 K0809281-001 TPH, PAH, PCP, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 
AV-02 K0809281-002 TPH, PAH, PCP, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 
AV-08 K0809281-003 TPH, PAH, PCP, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 
04-6A K0809281-004 TPH, PAH 
97-6C  
(Duplicate of 04-6A) K0809281-005 TPH, PAH 

AV-09 K0809281-006 TPH, PAH, PCP, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 
TMW-02 K0809281-007 TPH, PAH, PCP 
TMW-05 K0809281-008 TPH, PAH 
TMW-04 K0809281-009 TPH, PAH, PCP 
99EA-3A K0809281-010 TPH, PAH, PCP, SVOCs, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 
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Sample ID CAS ID Parameters 

TMW-02  
(resample) K0809344-001 VOCs, Total Metals (Arsenic, Barium, Chromium, Cadmium, Lead, 

Mercury, Selenium, Silver) 

99EA-2A K0809344-002 TPH, PCBs, Pesticides, VOCs, SVOCs, Total and Dissolved Metals 
(Arsenic, Chromium)  

99EA-1A K0809344-003 TPH, PCBs, Pesticides, VOCs, SVOCs, Total and Dissolved Metals 
(Arsenic, Chromium)  

99EA-3A 
(resample) K0809344-004 Pesticides, PCBs, VOCs, SVOCs, Total and Dissolved Metals (Arsenic, 

Chromium) 
TMW-07 K0809344-005 TPH, PAH 
AV-13 K0809344-006 TPH, PAH, PCP, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 
AV-14  
(Duplicate of AV-13) K0809344-007 TPH, PAH, PCP, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 

TMW-08 K0809344-008 TPH, PAH 
TMW-09 K0809344-009 TPH, PAH 
TMW-10 K0809344-010 TPH, PAH, PCP 
TMW-11 K0809344-011 TPH, PAH, PCP 
Trip Blank K0809344-012 VOCs 
AV-01 K0809344-013 TPH, PAH, PCP, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 
AV-12 K0809344-014 TPH, PAH, PCP, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 
AV-10 K0809344-015 TPH, PAH, PCP, Sulfate, Nitrate, Phosphorus, TOC, HDB, HPC 
TMW-06 K0809344-016 TPH, PAH 
TMW-03 K0809344-017 TPH, PAH, PCP 
TMW-13  
(Duplicate of TMW-03) K0809344-018 TPH, PAH, PCP 

TMW-01 K0809344-019 TPH, PAH 
TMW-12 K0809344-020 TPH, PAH, PCP 
 

Upon receipt by CAS, the sample jar information was compared to the associated chain-of-custody (COC).  
Sample containers for TMW-06 were incorrectly labeled TMW-02; sample containers were relabeled by correlating 
the sample time to those listed on the COC.  No other discrepancies relating to sample identification were noted.  
The temperature blank and cooler temperatures were recorded as part of the check-in procedure.  Temperature 
blanks (0.2, 9.9, 13.2, 11.2°C) and cooler blank temperatures (-0.2, 0.1, 1.4, 1.2, 17.8, 9, 11.6, 1.2°C) were outside 
the EPA recommended limits of 4ºC±2ºC.  Data were not qualified based on the cooler and cooler blank 
temperatures.  

 
Samples TMW-02 and 99EA-3A were originally submitted in SDG K0809281.  Additional sample 

containers for both samples were submitted in SDG K0809344 with additional requested analytes.  Sample 99EA-
3A was analyzed for SVOCs in both SDGs K0809281 and K0809344.  For all results that did not meet the 
laboratory duplicate criteria, the higher result was reported in SDG K0809344.  Therefore, all results have been 
reported from the SVOC analysis of sample 99EA-3A in SDG K0809344 and all SVOC results for this sample in 
SDG K0809281 have been flagged ‘DNR’ for Do Not Report.   

 
Data validation is based on method performance criteria and QC criteria as documented in the Agency 

Draft Quality Assurance Project Plan (QAPP), Appendix A of the Performance and Compliance Monitoring Plan, 
Former Treated Wood Products Area, International Paper Facility / Longview, Washington (Woodward Clyde, 
1997).  The laboratory provided EPA Contract Laboratory Program-equivalent validatable data packages.  The data 
review conducted on this sample delivery group (SDG) included a review of summarized results and QA/QC data, 
per the requirements set forth in Section A.10 of the QAPP.  Hold times, initial and continuing calibrations, method 
blanks, surrogate recoveries, laboratory control sample (LCS) results, matrix duplicate results, matrix spike/matrix 
spike duplicate (MS/MSD) results, field duplicates, and reporting limits were reviewed to assess compliance with 
applicable methods.  Calculation checks and review of the raw data were not included in the data review.  If data 
qualification was required, data were qualified in accordance with USEPA Contract Laboratory Program National 
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Functional Guidelines for Organic Data Review, October 1999 and USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review, October 2004.   

 
Organic Analyses 
 
Samples were analyzed for TPH (diesel and residual range), PAHs, PCP, pesticides, PCBs, VOCs, and/or SVOCs 
by the methods identified in the introduction to this report.   

 
1. Holding Times – Acceptable except as noted below: 

 
SVOCs by Method 8270C – Sample 99EA-3A was requested for SVOCs past the EPA recommended 
holding time of seven days.  All associated SVOC results for this sample are qualified as estimated and 
flagged ‘UJ’ when reported as not detected and ‘J’ when reported as detected based on the holding time 
exceedance. 
 
PAHs by Method 8270C-SIM – Sample TMW-07 was extracted past the EPA recommended holding time 
of seven days.  All associated PAH results for this sample are qualified as estimated and flagged ‘UJ’ or ‘J’ 
based on the holding time exceedance. 
 
Organochlorine Pesticides by Method 8081A – Due to an LCS failure, samples 99EA-1A and 99EA-2A 
were re-extracted and reanalyzed outside of the EPA recommended holding time of seven days.  Reported 
results from the reanalyses are qualified as estimated and flagged ‘UJ’ based on the hold time exceedance.  
See Section 8 (Laboratory Control Samples) for further details. 
 

2. Instrument Performance (Tunes – applicable to PAHs, PCP, VOCs, and SVOCs only) – Acceptable 
 
3. Initial Calibrations – Acceptable except as noted below: 
 

PAHs by Method 8270C-SIM – Several analytes exceeded the relative standard deviation (RSD) method 
control limit of 15% for the initial calibration analyzed on October 1, 2008 as shown below: 
 

Analyte % RSD 
Pentachlorophenol 28.9 
Indeno(1,2,3-cd)pyrene 21.4 
Dibenzo(a,h)anthracene 16.8 
2,4,6-Tribromophenol (surrogate) 18.3 

 
In accordance with CAS standard operating procedures, the alternative evaluation specified in the EPA 
method was performed using the average percent recovery of all analytes in the verification standard 
allowing analysis to proceed.  The results for PCP, indeno(1,2,3-cd)pyrene, and dibenzo(a,h)anthracene are 
qualified as estimated and flagged ‘J’ or ‘UJ’ in the associated samples based on the initial calibration.  
Results for the surrogate 2,4,6-tribromophenol are not qualified. 
 
VOCs by Method 8260B – Several analytes exceeded the RSD method control limit of 15% for the initial 
calibration analyzed on September 19, 2008 for as shown below: 
 

Analyte % RSD 
Dichlorodifluoromethane 16.8 
Trichlorofluoromethane 16.9 
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In accordance with CAS standard operating procedures, the alternative evaluation specified in the EPA 
method was performed using the average percent recovery of all analytes in the verification standard 
allowing analysis to proceed.  Dichlorodifluoromethane and trichlorofluoromethane are qualified as 
estimated and flagged ‘J’ or ‘UJ’ in the associated samples based on the initial calibration.   
 

4. Continuing Calibrations – Acceptable except as noted below: 
 

Organochlorine Pesticides by Method 8081A – The percent differences (%Ds) for several analytes 
associated with SDG K0809344 did not meet the method control limit of ±15% for one or more continuing 
calibration verification (CCV) samples as shown below: 
 

Analysis Date Column ID Analyte RSD (%) 
10/17/08 DB-XLB Heptachlor -19 

Heptachlor -16 10/17/08 DB-XLB 4,4’-DDE -26 
10/17/08 DB-XLB Heptachlor -16 

 
In accordance with CAS standard operating procedures, the alternative evaluation specified in the EPA 
method was performed using the average percent recovery of all analytes in the verification standard 
allowing the analyses to proceed.  Heptachlor and 4,4’-DDE are qualified as estimated and flagged ‘J’ or 
‘UJ’ in samples 99EA-1A, 99EA-2A, and 99ES-3A based on the continuing calibration results.  
 
PCBs by EPA Method 8082 – The %D for decachlorobiphenyl for several continuing calibrations did not 
meet the method control limit of ±15% as shown below: 
 

Analysis Date Column ID Analyte %D 
10/17/08 DB-XLB Decachlorobiphenyl -19 
10/17/08 DB-XLB Decachlorobiphenyl -23 

 
In accordance with CAS standard operating procedures, the alternative evaluation specified in the EPA 
method was performed using the average percent recovery of all analytes in the verification standard 
allowing analysis to proceed.  Data were not qualified based on surrogates in the continuing calibrations. 

 
5. Blanks – Acceptable except as noted below: 

 
VOCs by Method 8260B – 1,2,4-Trimethylbenzene was detected in the method blank analyzed on October 
6, 2008 at a concentration less than the laboratory reporting limit, but above the method detection limit 
(MDL).  1,2,4-Trimethylbenzene was not detected in any associated samples.  No results have been 
qualified based on this method blank detection. 
 
Chloromethane (0.10 ug/L) was detected in the trip blank associated with SDG K0809344 at a 
concentration less than the laboratory reporting limit, but above the MDL.  Per CLP guidelines, results 
reported at concentrations less than five times (5x) the method blank concentration are qualified as not 
detected and flagged with a ‘U’.  When the associated sample results are reported between the MDL and 
the reporting limit, and are less than 5x the method blank concentration, the results are qualified as not 
detected at the reporting limit.  Chloromethane was detected in samples 99EA-2A and 99EA-3A at 
concentrations between the MDL and reporting limit and less than 5x the method blank concentration; 
therefore, the results for chloromethane in samples 99EA-2A and 99EA-3A are qualified as not detected 
and flagged with a ‘U’ at the reporting limit.   
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SVOCs by Method 8270C – Several analytes were detected in several method blanks extracted on 
September 30, 2008 at concentrations less than the laboratory reporting limits, but above the MDLs as 
shown below: 
 

Analysis Batch Number Analyte MB Concentration 
(ug/L) 

1,3-Dichlorobenzene 0.028 J 
1,4-Dichlorobenzene 0.037 J 
1,2-Dichlorobenzene 0.028 J 
2-Methylnaphthalene 0.028 J 
Acenaphthalene 0.026 J 
Dimethyl phthalate 0.032 J 
Dibenzofuran 0.029 J 
Fluorene 0.027 J 
Diethyl phthalate 0.045 J 
Phenanthrene 0.036 J 
Anthracene 0.027 J 
Di-n-butyl phthalate 0.062 J 
Fluoranthene 0.038 J 
Pyrene 0.033 J 
Butyl benzyl phthalate 0.045 J 
Benz(a)anthracene 0.037 J 
Benzo(b)fluoranthene 0.028 J 
Benzo(k)fluoranthene 0.027 J 
Indeno(1,2,30cd)pyrene 0.030 J 
Dibenz(a,h)antrhacene 0.022 J 

KWG0810224 

Benzo(g,h,i)perylene 0.026 J 
Diethyl phthalate 0.019 J 
Di-n-butyl phthalate 0.071 J 

KWG0810258 

Butyl benzyl phthalate 0.031 J 
MB = Method blank 
J = Result reported between the laboratory reporting limit and the MDL.   

 
Diethyl phthalate was detected at a concentration between the MDL and reporting limit in sample 99EA-
1A.  The result for diethyl phthalate in this sample is qualified as not detected and flagged ‘U’ at the 
reporting limit.  Di-n-butyl phthalate was detected at concentrations between the MDL and reporting limit 
in samples 99EA-1A and 99EA-2A.  The results for di-n-butyl phthalate in these samples are qualified as 
not detected and flagged ‘U’ at the reporting limit.   
 
No sample results were reported from the analysis of batch number KWG0810258.  See Section 12 for 
details.   
 
Diethyl phthalate (0.016 ug/L) and di-n-butyl phthalate (0.042 ug/L) were detected in the method blank 
extracted on October 8, 2008 at concentrations less than the laboratory reporting limits, but above the 
MDLs.  The result for diethyl phthalate in sample 99EA-3A was reported at not detected; therefore, no 
qualification based on this method blank is required.  The result for di-n-butyl phthalate in sample 99EA-
3A was between the reporting limit and the MDL; therefore, this result for di-n-butyl phthalate in this 
sample is qualified as not detected and flagged ‘U’ at the reporting limit. 
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PAHs+PCP by Method 8270C-SIM – Several analytes were detected at concentrations less than the 
laboratory reporting limits, but above the MDLs in method blanks associated with these samples as shown 
below: 
 

Preparation  
Date Analyte 

MB  
Concentration 

(ug/L) 
Naphthalene 0.0071 9/30/08 
Indeno(1,2,3-cd)pyrene 0.0042 

9/29/08 Indeno(1,2,3-cd)pyrene 0.0047 
10/1/08 Dibenzo(a,h)anthracene 0.0025 

Indeno(1,2,3-cd)pyrene 0.0044 
Dibenzo(a,h)anthracene 0.0036 10/1/08 
Benzo(g,h,i)perylene 0.0069 
Benzo(a)anthracene 0.0046 
Benzo(b)fluoranthene 0.0040 
Benzo(k)fluoranthene 0.0042 
Indeno(1,2,3-cd)pyrene 0.0046 
Dibenzo(a,h)anthracene 0.0036 

10/2/08 

Benzo(g,h,i)perylene 0.0053 
 
Naphthalene was detected at a concentration between the MDL and reporting limit in sample TMW-05.  
The result for naphthalene in this sample is qualified as not detected and flagged ‘U’ at the reporting limit.  
Indeno(1,2,3-cd)pyrene was detected at a concentration between the MDL and reporting limit in sample 
LL-01.15.  The result for indeno(1,2,3-cd)pyrene in this sample is qualified as not detected and flagged ‘U’ 
at the reporting limit.   
 
Benzo(a)anthracene, benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, and benzo(g,h,i)perylene were 
detected at concentrations between the MDLs and reporting limits in sample TMW-06.  The results for 
these analytes in sample TMW-06 are qualified as not detected and flagged ‘U’ at the reporting limits.   
 
Dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and  benzo(g,h,i)perylene were reported as not detected 
in all samples associated with the method blanks prepared on October 1, 2008; therefore, no qualification 
for these analytes is required based on the associated method blank. 
 
TPH by NWTPH-Dx – Residual-range hydrocarbons (32 ug/L) were detected in the method blank 
extracted on October 2, 2008 at a concentration between the MDL and the reporting limit.  The 
concentrations for residual-range hydrocarbons in samples AV-11, AV-09, AV-08, TMW-02, TMW-04, 
TMW-05, 99EA-3A, 97-1A, 97-3A, and 97-5A were less than 5x the method blank and were between the 
method detection limit and reporting limit; therefore, the results for residual-range hydrocarbons in these 
samples are qualified as not detected and flagged with a ‘U’ at the reporting limit.  Residual-range 
hydrocarbons were either not detected or detected at concentrations greater than 5x the blank concentration 
in the other associated samples. 

 
6. Surrogates – Acceptable except as noted below: 

 
PAHs+PCP by Method 8270C-SIM – The percent recovery for one or more surrogates did not meet the 
laboratory control limits for several samples as shown below: 
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Sample 2,4,6-Tribromophenol 
% Recovery 

Fluoranthene-d10 
% Recovery 

Terphenyl-d14 
% Recovery 

Control Limits 42-122 35-110 35-110 
TMW-11 27 ok ok 
AV-12 35 ok ok 
MB-(KWG0810359) ok ok 115 
LCS-(KWG0810286) ok 117 132 
LCS-(KWG0810359) 16 ok ok 

 MB – Method blank  LCS = Laboratory control sample 
 
No sample results are qualified based on surrogate recoveries in quality control samples (method blanks 
and LCS).  The surrogate 2,4,6-tribromophenol only applies to pentachlorophenol.  The pentachlorophenol 
results for samples TMW-11 and AV-12 are qualified as estimated and flagged ‘UJ’. 
 

7. Internal Standards (applicable to GC/MS only) – Acceptable  
 
8. Laboratory Control/ Laboratory Control Duplicate Samples (LCS/LCSD) – Acceptable except as noted 

below: 
 

VOCs by Method 8260B – The percent recovery for carbon disulfide (63%) in the LCS analyzed on 
October  6, 2008 did not meet the control limits of 64-129%.  The carbon disulfide results for all associated 
samples are qualified as estimated and flagged ‘J’ or ‘UJ’ based on the LCS recovery. 
 
Organochlorine Pesticides by Method 8081A – The percent recoveries for several analytes in the LCS 
prepared on September 29, 2008 were below the laboratory control limits as shown below: 
 

Analyte LCS Recovery 
(%) 

Control Limit 
(%) 

Endosulfan II 14 32-123 
Endrin aldehyde 1 30-114 
Endosulfan sulfate 0 46-120 
Endrin ketone 21 45-127 

 
Samples 99EA-1A and 99EA-2A were re-extracted and reanalyzed with acceptable LCS results.  These 
analytes have been reported from the reanalysis.  The results for these analytes in the original analyses 
have been flagged ‘DNR’ for Do Not Report.  Sample 99EA-3A was not reanalyzed due to limited sample 
volume.  Typically, endrin aldehyde and endosulfan sulfate would be rejected in the associated samples 
due to the low percent recoveries in the LCS; however, the percent recoveries for these compounds were 
acceptable in the associated MS/MSD.  The results for endosulfan II, endrin aldehyde, endosulfan sulfate, 
and endrin ketone are qualified as estimated and flagged ‘UJ’ based on the LCS failure. 
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SVOCs by Method 8270C – The percent recoveries for several analytes in the LCS/LCSDs prepared on 
September 30, 2008 and October 8, 2008 were outside the laboratory control limits as shown below: 
 

Preparation 
Date Analyte 

LCS 
Recovery 

(%) 

LCSD 
Recovery 

(%) 

Control 
Limit 
(%) 

RPD 
(%) 

RPD 
CL 
(%) 

2,4-Dimethylphenol ok 6 10-113 100 30 
Benzo(b)fluoranthene ok 121 45-115 ok 30 9/30/08 
Indeno(1,2,3-cd)pyrene ok 123 44-119 ok 30 
1,3-Dichlorobenzene 74 ok 18-71 ok 30 
1,4-Dichlorobenzene 76 ok 19-73 ok 30 
Hexachloroethane 74 65 11-62 ok 30 
Benzoic acid ok ok 10-102 37 30 
Hexachlorobutadiene 72 63 10-61 ok 30 

9/30/08 

2,4-Dinitrophenol ok ok 10-121 35 30 
Benzoic acid 0 0 10-102 ok 30 
Hexachlorocyclopentadien
e 

8 9 10-39 ok 30 

2,4-Dinitrophenol 0 ok 10-121 NC 30 
10/8/08 

2-Methyl-4,6-dinitrophenol ok ok 19-127 41 30 
  CL – Control Limit  NC – Not Calculable  
 
As the LCS percent recoveries and the LCS/LCSD relative percent differences (RPDs) were acceptable for 
both benzo(b)fluoranthene and indeno(1,2,3-cd)pyrene, no qualification is required.  All 2,4-
dimethylphenol results associated with this failing LCS/LCSD are qualified as estimated and flagged ‘J’ or 
‘UJ’ based on the LCSD recovery. 
 
As the LCSD percent recovery and the RPD for the LCS/LCSD pair were acceptable, no data are qualified 
based on the LCS exceedance for 1,3-dichlorobenzene and 1,4-dichlorobenzene.  As the LCS and LCSD 
percent recoveries were acceptable, no data are qualified based on the LCS/LCSD RPD exceedance for 
benzoic acid and 2,4-dinitrophenol.  As the LCS and LCSD percent recoveries were high for 
hexachloroethane and hexachlorobutadiene, and all associated sample results were reported as not detected 
for these analytes, no sample results are qualified based on the elevated LCS/LCSD recoveries. 
 
As the associated MS/MSDs were acceptable, results for benzoic acid, hexachlorocyclopentadiene, and 
2,4-dinitrophenol were not rejected based on the LCS/LCSD percent recoveries below 10%.  The results 
for benzoic acid, hexachlorocyclopentadiene, and 2,4-dinitrophenol in samples associated with the LCS 
prepared on October 8, 2008 are qualified as estimated and flagged with a ‘J’ or ‘UJ’ based on the low 
LCS percent recovery.  As the LCS and LCSD percent recoveries for 2-methyl-4,6-dinitrophenol were 
acceptable, no results are qualified based on the RPD exceedance.   
 
PAHs+PCP by Method 8270C-SIM – The percent recoveries for several analytes in the LCS/LCSD 
samples prepared September 30 and October 2, 2008 were below the laboratory control limits as shown 
below: 
 

Preparation 
Date Analyte 

LCS 
Recovery 

(%) 

LCSD 
Recovery 

(%) 

Control 
Limit 
(%) 

RPD 
(%) 

RPD 
CL 
(%) 

10/2/08 Pentachlorophenol 1 NA 10-130 NA NA 
 
As the associated MS/MSD for pentachlorophenol was acceptable, results were not rejected based on the 
LCS/LCSD percent recovery below 10%.  Based on the low LCS percent recovery for pentachlorophenol, 
all associated sample results have been qualified as estimated and flagged ‘J’ or ‘UJ’. 
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9. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable 
 

PAHs+PCP by Method 8270C-SIM – MS/MSDs were performed on four samples from unrelated projects.  
Results were acceptable. 
 
VOCs by Method 8260B – An MS/MSD was performed on a sample from an unrelated project.  Results 
were acceptable. 
 
SVOCs by Method 8270D – An MS/MSD was performed on a sample from an unrelated project.  Results 
were acceptable. 
 
PCBs by EPA Method 8082 – An MS/MSD was performed on a sample from an unrelated project.  Results 
were acceptable. 
 
Organochlorine Pesticides by Method 8081A – An MS/MSD was performed on a sample from an 
unrelated project.  Results were acceptable. 
 

10. Laboratory Duplicate – Acceptable except as noted below: 
 

TPH by NWTPH-Dx – Laboratory duplicates were performed on samples 99EA-2A, TMW-09, TMW-06, 
TMW-12, and a sample from an unrelated project.  Results were acceptable. 
 

11. Field Duplicate – Acceptable except as noted below: 
 

General – Field duplicates were submitted for samples AV-13, 04-6A, and TMW-03 and identified as AV-
14, 97-6C, and TMW-13, respectively.  Results were comparable for all organic analyses. 

 
12. Reporting Limits – Acceptable except as noted below: 
 

General – One or more analytes were analyzed by multiple methods.  As a conservative measure, the 
highest detected result or the lowest reporting limit for results reported as not detected by the laboratory are 
reported.  All other results are flagged ‘DNR’. 
 
PAHs+PCP by Method 8270C-SIM – The reporting limits for several PAHs and/or PCP were raised in 
several samples due to dilutions for target analytes or matrix interferences.  The elevated reporting limits 
do not adversely impact the use of the data for project objectives.   
 
The results for one or more PAHs in sample 97-5A were assigned a ‘D’ qualifier by the laboratory to 
indicate the result was reported from a dilution of the sample.  No additional qualifiers were necessary 
based on the ‘D’ qualifiers assigned by the laboratory. 
 
The results for one or more PAHs in all samples were assigned a ‘J’ qualifier by the laboratory to indicate 
that the reported concentration is above the MDL, but below the MRL.  All J-flagged results are considered 
estimated. 
 
TPH by NWTPH-Dx – The reporting limits for several TPHs were raised in several samples due to 
dilutions for target analytes or matrix interferences.  The elevated reporting limits do not adversely impact 
the use of the data for project objectives.   
 
The results for one or more TPHs in several samples were assigned a ‘J’ qualifier by the laboratory to 
indicate that the reported concentration is above the MDL, but below the MRL.  All J-flagged results are 
considered estimated unless previously qualified based on quality control issues as described within this 
report. 
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The results for diesel-range and/or residual-range hydrocarbons in several samples were assigned an ‘L’ or 
‘Y’ qualifier by the laboratory to indicate that the chromatographic fingerprint does not resemble a 
petroleum product.  Qualitative information is included in the summary data tables in the report as a 
footnote. No additional qualifiers were necessary based on the ‘L’ or ‘Y’ qualifiers assigned by the 
laboratory. 
 
SVOCs by Method 8270C – Sample 99EA-3A was analyzed for SVOCs in both SDGs K0809281 and 
K0809344.  Sample results were reported for the sample associated with SDG K0809344; all SVOC results 
for the sample associated with SDG K0809281 are flagged ‘DNR’. 
 

Conventional Analyses  
 
Samples were analyzed for NO3+NO2, total phosphorus, SO4, TOC, HDB, and HPC by the methods specified in the 
introduction to this report. 
 
1. Holding Times – Acceptable  
 
2. Initial Calibrations – Acceptable where applicable  
 
3. Continuing Calibrations – Acceptable where applicable  
 
4. Blanks – Acceptable except as noted below: 
 

NO3+NO2 by Method 353.2 – Nitrate+nitrite was detected in the method blank (0.028 mg/L) analyzed on 
September 25, 2008 at a concentration between the MDL and reporting limit.  Per CLP guidelines, results 
reported at concentrations less than ten times (10x) the method blank concentration are qualified as not 
detected and flagged with a ‘J+’ if reported above the reporting limit.  Results reported as not detected or at 
concentrations greater than 10x the concentration found in the method blank do not require qualification.  
Nitrate+nitrite was detected in sample AV-11 at a concentration greater than the MDL but below the 
reporting limit.  Nitrate+nitrite in sample AV-11 is qualified as not detected and flagged ‘U’ at the 
reporting limit.  Nitrate+nitrite was detected in sample 99EA-3A at a concentration greater than the 
reporting limit but less than 10x the method blank concentration.  Nitrate+nitrite in sample 99EA-3A is 
qualified as estimated high and flagged ‘J+’ at the reported result. 

 
5. Laboratory Control Samples (LCS) – Acceptable where applicable  
 
6. Matrix Spike (MS) – Acceptable where applicable 

 
NO3+NO2 by Method 353.2 – Matrix spikes were performed on sample AV-11 and a sample from an 
unrelated project.  Results were acceptable. 
 
Total Phosphorus by Method 365.3 – Matrix spikes were performed on two samples from unrelated 
projects.  Results were acceptable. 
 
Sulfate by Method 300.0 – Matrix spikes were performed on two samples from unrelated projects.  Results 
were acceptable. 
 
TOC by Method 415.1 – Matrix spikes were performed on samples AV-11 and AV-13.  Results were 
acceptable. 

 
7. Laboratory Duplicates – Acceptable except as noted below: 
 

NO3+NO2 by Method 353.2 – Laboratory duplicates were performed on sample AV-11 and a sample from 
an unrelated project.  Results were acceptable. 
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Total Phosphorus by Method 365.3 – Laboratory duplicates were performed on two samples from 
unrelated projects.  Results were acceptable. 
 
Sulfate by Method 300.0 – Laboratory duplicates were performed on two samples from unrelated projects.  
Results were acceptable. 
 
TOC by Method 415.1 – Laboratory duplicates were performed on samples AV-11 and AV-13.  Results 
were acceptable. 
 
HDB by SM9221C – Laboratory duplicates were performed on samples AV-09 and AV-10.  The RPD for 
the sample/duplicate pair for AV-09 (197%) and AV-10 (179%) did not meet the acceptance criterion of 
40%.  All associated sample results are qualified as estimated and flagged ‘J’. 
 
HPC by SM9215B – A laboratory duplicate was performed on sample AV-12.  Results were acceptable.  A 
laboratory duplicate was performed on sample AV-09.  The RPD for the sample/duplicate pair for AV-09 
(42%) did not meet the acceptance criterion of 40%.  All associated sample results are qualified as 
estimated and flagged ‘J’. 
 

8. Field Duplicate – Acceptable 
 

General – A field duplicate was submitted for sample AV-13 and identified as AV-14.  Results were 
comparable. 
 

9. Reporting Limits – Acceptable except as noted below: 
 
General – Detection limit goals were not specified in the QAPP.   With the exceptions noted below, the 
reporting limits provided by the laboratory are common levels reported by environmental laboratories and 
acceptable for project objectives.   
 
HDB by SM9221C – The reporting limits for HDB in sample AV-10 were reported as ≥ 8,000,000 
mpn/100 mL. The result for HDB in this sample is qualified as estimated and flagged with a ‘J’. 
 

Overall Assessment  
 
The data reported in these SDGs, as qualified, are considered to be usable for meeting project objectives. The 
completeness for SDGs K0809222, K0809281, and K0809344 is 100%.   
 
Data Qualifier Definitions: 
 
U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
J The analyte was positively identified; the associated numerical value is the approximate concentration of 

the analyte in the sample. 
 
UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample. 

 
R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 
 
DNR Do Not Report.  Another result is available that is more reliable.  
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

Diesel Range Organics (DRO) 17 J ug/L 17 J 
Indeno(1,2,3-cd)pyrene 0.019 U ug/L 0.019 UJ 97-1A K0809222-001 
Residual Range Organics (RRO) 33 J ug/L 500 U 
Diesel Range Organics (DRO) 75 J ug/L 75 J 
Indeno(1,2,3-cd)pyrene 0.019 U ug/L 0.019 UJ 
Naphthalene 0.0046 J ug/L 0.0046 J 97-3A K0809222-002 

Residual Range Organics (RRO) 55 J ug/L 500 U 
Dibenzofuran 0.0094 J ug/L 0.0094 J 
Diesel Range Organics (DRO) 77 J ug/L 77 J 
Indeno(1,2,3-cd)pyrene 0.048 ug/L 0.048 J 97-5A K0809222-003 

Residual Range Organics (RRO) 62 J ug/L 500 U 
2-Methylnaphthalene 0.0089 J ug/L 0.0089 J 
Dibenzofuran 0.0096 J ug/L 0.0096 J 
Indeno(1,2,3-cd)pyrene 0.53 ug/L 0.53 J 97-6B K0809222-004 

Residual Range Organics (RRO) 260 J ug/L 260 J 
2-Methylnaphthalene 0.0040 J ug/L 0.0040 J 
Benz(a)anthracene 0.0079 J ug/L 0.0079 J 
Benzo(b)fluoranthene 0.0055 J ug/L 0.0055 J 
Chrysene 0.0053 J ug/L 0.0053 J 

LL-01.15 K0809222-005 

Indeno(1,2,3-cd)pyrene 0.0028 J ug/L 0.020 UJ 
Benz(a)anthracene 0.0061 J ug/L 0.0061 J 
Benzo(a)pyrene 0.0044 J ug/L 0.0044 J 
Benzo(b)fluoranthene 0.0054 J ug/L 0.0054 J 
Benzo(g,h,i)perylene 0.0045 J ug/L 0.0045 J 
Chrysene 0.0040 J ug/L 0.0040 J 
Dibenz(a,h)anthracene 0.019 U ug/L 0.019 UJ 
Diesel Range Organics (DRO) 12 J ug/L 12 J 
Fluoranthene 0.0050 J ug/L 0.0050 J 
Heterotrophic Plate Count 14.0 CFU/mL 14.0 J 

Hydrocarbon Degrading Bacteria 450,000 MPN/100m
L 450,000 J 

Indeno(1,2,3-cd)pyrene 0.0043 J ug/L 0.0043 J 
Naphthalene 0.0033 J ug/L 0.0033 J 
Nitrate+Nitrite as Nitrogen 0.024 J mg/L 0.05 U 
Pentachlorophenol 0.95 U ug/L 0.95 UJ 
Pyrene 0.0057 J ug/L 0.0057 J 

AV-11 K0809281-001 

Residual Range Organics (RRO) 32 J ug/L 530 U 
Benzo(g,h,i)perylene 0.0044 J ug/L 0.0044 J 
Dibenz(a,h)anthracene 0.10 U ug/L 0.10 UJ 
Heterotrophic Plate Count 455 CFU/mL 455 J 

Hydrocarbon Degrading Bacteria 40,000 MPN/100m
L 40,000 J 

Indeno(1,2,3-cd)pyrene 0.059 J ug/L 0.059 J 

AV-02 K0809281-002 

Pentachlorophenol 50 U ug/L 50 UJ 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

Benz(a)anthracene 0.0077 J ug/L 0.0077 J 
Benzo(a)pyrene 0.0095 J ug/L 0.0095 J 
Benzo(b)fluoranthene 0.012 J ug/L 0.012 J 
Benzo(g,h,i)perylene 0.0077 J ug/L 0.0077 J 
Chrysene 0.0065 J ug/L 0.0065 J 
Dibenz(a,h)anthracene 0.020 U ug/L 0.020 UJ 
Heterotrophic Plate Count 330 CFU/mL 330 J 

Hydrocarbon Degrading Bacteria 5,810 MPN/100m
L 5,810 J 

Indeno(1,2,3-cd)pyrene 0.0090 J ug/L 0.0090 J 
Pentachlorophenol 1.0 U ug/L 1.0 UJ 

AV-08 K0809281-003 

Residual Range Organics (RRO) 130 J ug/L 530 U 
Indeno(1,2,3-cd)pyrene 0.044 ug/L 0.044 J 04-6A K0809281-004 Residual Range Organics (RRO) 220 J ug/L 220 J 
Indeno(1,2,3-cd)pyrene 0.060 ug/L 0.060 J 97-6C K0809281-005 Residual Range Organics (RRO) 210 J ug/L 210 J 
Anthracene 0.0075 J ug/L 0.0075 J 
Benzo(k)fluoranthene 0.010 J ug/L 0.010 J 
Dibenz(a,h)anthracene 0.0052 J ug/L 0.0052 J 
Diesel Range Organics (DRO) 32 J ug/L 32 J 
Heterotrophic Plate Count 9.5 CFU/mL 9.5 J 

Hydrocarbon Degrading Bacteria 800,000 MPN/100m
L 800,000 J 

Indeno(1,2,3-cd)pyrene 0.024 ug/L 0.024 J 
Naphthalene 0.011 J ug/L 0.011 J 
Pentachlorophenol 0.98 U ug/L 0.98 UJ 
Phenanthrene 0.011 J ug/L 0.011 J 

AV-09 K0809281-006 

Residual Range Organics (RRO) 67 J ug/L 520 U 
Benz(a)anthracene 0.020 J ug/L 0.020 J 
Benzo(a)pyrene 0.019 J ug/L 0.019 J 
Benzo(g,h,i)perylene 0.017 J ug/L 0.017 J 
Benzo(k)fluoranthene 0.0088 J ug/L 0.0088 J 
Chrysene 0.016 J ug/L 0.016 J 
Dibenz(a,h)anthracene 0.0043 J ug/L 0.0043 J 
Dibenzofuran 0.0089 J ug/L 0.0089 J 
Diesel Range Organics (DRO) 160 J ug/L 160 J 
Indeno(1,2,3-cd)pyrene 0.018 J ug/L 0.018 J 
Pentachlorophenol 1.1 U ug/L 1.1 UJ 
Phenanthrene 0.015 J ug/L 0.015 J 
Pyrene 0.020 J ug/L 0.020 J 

TMW-02 K0809281-007 

Residual Range Organics (RRO) 89 J ug/L 520 U 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

Dibenzofuran 0.0056 J ug/L 0.0056 J 
Diesel Range Organics (DRO) 19 J ug/L 19 J 
Indeno(1,2,3-cd)pyrene 0.020 U ug/L 0.020 UJ 
Naphthalene 0.0063 J ug/L 0.020 U 

TMW-05 K0809281-008 

Residual Range Organics (RRO) 49 J ug/L 520 U 
Benz(a)anthracene 0.0088 J ug/L 0.0088 J 
Benzo(a)pyrene 0.0054 J ug/L 0.0054 J 
Benzo(b)fluoranthene 0.0069 J ug/L 0.0069 J 
Benzo(g,h,i)perylene 0.0054 J ug/L 0.0054 J 
Chrysene 0.0063 J ug/L 0.0063 J 
Dibenz(a,h)anthracene 0.020 U ug/L 0.020 UJ 
Dibenzofuran 0.0083 J ug/L 0.0083 J 
Diesel Range Organics (DRO) 130 J ug/L 130 J 
Fluoranthene 0.0098 J ug/L 0.0098 J 
Indeno(1,2,3-cd)pyrene 0.0061 J ug/L 0.0061 J 
Pentachlorophenol 0.96 U ug/L 0.96 UJ 
Pyrene 0.0087 J ug/L 0.0087 J 

TMW-04 K0809281-009 

Residual Range Organics (RRO) 100 J ug/L 520 U 
1,2,4-Trichlorobenzene 0.20 U ug/L DNR 
1,2-Dichlorobenzene 0.20 U ug/L DNR 
1,3-Dichlorobenzene 0.20 U ug/L DNR 
1,4-Dichlorobenzene 0.20 U ug/L DNR 
2,4,5-Trichlorophenol 0.49 U ug/L DNR 
2,4,6-Trichlorophenol 0.49 U ug/L DNR 
2,4-Dichlorophenol 0.49 U ug/L DNR 
2,4-Dimethylphenol 3.9 U ug/L DNR 
2,4-Dinitrophenol 3.9 U ug/L DNR 
2,4-Dinitrotoluene 0.20 U ug/L DNR 
2,6-Dinitrotoluene 0.20 U ug/L DNR 
2-Chloronaphthalene 0.20 U ug/L DNR 
2-Chlorophenol 0.49 U ug/L DNR 
2-Methyl-4,6-dinitrophenol 2.0 U ug/L DNR 
2-Methylnaphthalene 0.029 J ug/L DNR 
2-Methylphenol 0.49 U ug/L DNR 
2-Nitroaniline 0.20 U ug/L DNR 
2-Nitrophenol 0.49 U ug/L DNR 
3,3'-Dichlorobenzidine 2.0 U ug/L DNR 
3-Nitroaniline 0.98 U ug/L DNR 
4-Bromophenyl Phenyl Ether 0.20 U ug/L DNR 
4-Chloro-3-methylphenol 0.49 U ug/L DNR 
4-Chloroaniline 0.20 U ug/L DNR 
4-Chlorophenyl Phenyl Ether 0.20 U ug/L DNR 
4-Methylphenol 0.49 U ug/L DNR 
4-Nitroaniline 0.98 U ug/L DNR 
4-Nitrophenol 2.0 U ug/L DNR 
Acenaphthene 1.9 ug/L DNR 
Acenaphthylene 0.21 J ug/L DNR 

99EA-3A K0809281-010 

Anthracene 0.096 J ug/L DNR 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

Benz(a)anthracene 0.40 ug/L DNR 
Benzo(a)pyrene 0.50 ug/L DNR 
Benzo(b)fluoranthene 0.71 ug/L DNR 
Benzo(g,h,i)perylene 0.44 ug/L DNR 
Benzo(k)fluoranthene 0.22 ug/L DNR 
Benzoic Acid 4.9 U ug/L DNR 
Benzyl Alcohol 0.49 U ug/L DNR 
Bis(2-chloroethoxy)methane 0.20 U ug/L DNR 
Bis(2-chloroethyl) Ether 0.20 U ug/L DNR 
Bis(2-chloroisopropyl) Ether 0.20 U ug/L DNR 
Bis(2-ethylhexyl) Phthalate 0.98 U ug/L DNR 
Butyl Benzyl Phthalate 0.20 U ug/L DNR 
Chrysene 0.47 ug/L DNR 
Dibenz(a,h)anthracene 0.093 J ug/L DNR 
Dibenzofuran 0.20 U ug/L DNR 
Diesel Range Organics (DRO) 120 J ug/L 120 J 
Diethyl Phthalate 0.029 J ug/L DNR 
Dimethyl Phthalate 0.20 U ug/L DNR 
Di-n-butyl Phthalate 0.066 J ug/L DNR 
Di-n-octyl Phthalate 0.20 U ug/L DNR 
Fluoranthene 0.63 ug/L DNR 
Fluorene 0.80 ug/L DNR 
Heterotrophic Plate Count 21.5 CFU/mL 21.5 J 
Hexachlorobenzene 0.20 U ug/L DNR 
Hexachlorobutadiene 0.20 U ug/L DNR 
Hexachlorocyclopentadiene 0.98 U ug/L DNR 
Hexachloroethane 0.20 U ug/L DNR 

Hydrocarbon Degrading Bacteria 13,000 MPN/100m
L 13,000 J 

Indeno(1,2,3-cd)pyrene 0.43 ug/L DNR 
Isophorone 0.20 U ug/L DNR 
Naphthalene 0.031 J ug/L DNR 
Nitrate+Nitrite as Nitrogen 0.13 mg/L 0.13 J+ 
Nitrobenzene 0.20 U ug/L DNR 
N-Nitrosodi-n-propylamine 0.20 U ug/L DNR 
N-Nitrosodiphenylamine 0.20 U ug/L DNR 
Pentachlorophenol 0.98 U ug/L DNR 
Phenanthrene 0.23 ug/L DNR 
Phenol 0.49 U ug/L DNR 
Pyrene 0.51 ug/L DNR 

99EA-3A K0809281-010 

Residual Range Organics (RRO) 85 J ug/L 520 U 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

Carbon Disulfide 0.19 J ug/L 0.19 J 
Dichlorodifluoromethane 0.50 U ug/L 0.50 UJ 
Isopropylbenzene 0.060 J ug/L 0.060 J 
Naphthalene 0.37 J ug/L 0.37 J 
Toluene 0.050 J ug/L 0.050 J 

TMW-02 K0809344-001 

Trichlorofluoromethane 0.50 U ug/L 0.50 UJ 
2,4-Dimethylphenol 3.9 U ug/L 3.9 UJ 
Benzoic Acid 2.0 J ug/L 2.0 J 
Carbon Disulfide 0.50 U ug/L 0.50 UJ 
Chloromethane 0.090 J ug/L 0.50 U 
Dichlorodifluoromethane 0.50 U ug/L 0.50 UJ 
Di-n-butyl Phthalate 0.042 J ug/L 0.20 U 
Endosulfan II 0.50 U ng/L DNR 
Endosulfan Sulfate 0.50 U ng/L DNR 
Endrin Aldehyde 0.50 U ng/L DNR 
Endrin Ketone 0.50 U ng/L DNR 
Naphthalene 2.0 U ug/L DNR 

K0809344-002 

Trichlorofluoromethane 0.50 U ug/L 0.50 UJ 
4,4'-DDD 0.77 U ng/L DNR 
4,4'-DDE 0.77 U ng/L DNR 
4,4'-DDT 0.77 U ng/L DNR 
Aldrin 0.77 U ng/L DNR 
alpha-BHC 0.77 U ng/L DNR 
alpha-Chlordane 0.77 U ng/L DNR 
beta-BHC 0.77 U ng/L DNR 
delta-BHC 0.77 U ng/L DNR 
Dieldrin 0.77 U ng/L DNR 
Endosulfan I 0.77 U ng/L DNR 
Endosulfan II 0.77 U ng/L 0.77 UJ 
Endosulfan Sulfate 0.77 U ng/L 0.77 UJ 
Endrin 0.77 U ng/L DNR 
Endrin Aldehyde 0.77 U ng/L 0.77 UJ 
Endrin Ketone 0.77 U ng/L 0.77 UJ 
gamma-BHC (Lindane) 0.77 U ng/L DNR 
gamma-Chlordane 0.77 U ng/L DNR 
Heptachlor 0.77 U ng/L DNR 
Heptachlor Epoxide 0.77 U ng/L DNR 
Methoxychlor 0.77 U ng/L DNR 

99EA-2A 

K0809344-002RE 

Toxaphene 39 U ng/L DNR 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

2,4-Dimethylphenol 3.9 U ug/L 3.9 UJ 
Benzoic Acid 1.7 J ug/L 1.7 J 
Carbon Disulfide 0.50 U ug/L 0.50 UJ 
Dichlorodifluoromethane 0.50 U ug/L 0.50 UJ 
Diethyl Phthalate 0.019 J ug/L 0.20 U 
Di-n-butyl Phthalate 0.042 J ug/L 0.20 U 
Endosulfan II 0.49 U ng/L DNR 
Endosulfan Sulfate 0.49 U ng/L DNR 
Endrin Aldehyde 0.49 U ng/L DNR 
Endrin Ketone 0.49 U ng/L DNR 

K0809344-003 

Trichlorofluoromethane 0.50 U ug/L 0.50 UJ 
4,4'-DDD 0.72 U ng/L DNR 
4,4'-DDE 0.72 U ng/L DNR 
4,4'-DDT 0.72 U ng/L DNR 
Aldrin 0.72 U ng/L DNR 
alpha-BHC 0.72 U ng/L DNR 
alpha-Chlordane 0.72 U ng/L DNR 
beta-BHC 0.72 U ng/L DNR 
delta-BHC 0.72 U ng/L DNR 
Dieldrin 0.72 U ng/L DNR 
Endosulfan I 0.72 U ng/L DNR 
Endosulfan II 0.72 U ng/L 0.72 UJ 
Endosulfan Sulfate 0.72 U ng/L 0.72 UJ 
Endrin 0.72 U ng/L DNR 
Endrin Aldehyde 0.72 U ng/L 0.72 UJ 
Endrin Ketone 0.72 U ng/L 0.72 UJ 
gamma-BHC (Lindane) 0.72 U ng/L DNR 
gamma-Chlordane 0.72 U ng/L DNR 
Heptachlor 0.72 U ng/L DNR 
Heptachlor Epoxide 0.72 U ng/L DNR 
Methoxychlor 0.72 U ng/L DNR 

99EA-1A 

K0809344-003RE 

Toxaphene 36 U ng/L DNR 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

1,2,4-Trichlorobenzene (8260B) 2.0 U ug/L DNR 
1,2,4-Trichlorobenzene (8270C) 0.19 U ug/L 0.19 UJ 
1,2-Dichlorobenzene (8260B) 0.50 U ug/L DNR 
1,2-Dichlorobenzene (8270C) 0.19 U ug/L 0.19 UJ 
1,3-Dichlorobenzene (8260B) 0.50 U ug/L DNR 
1,3-Dichlorobenzene (8270C) 0.19 U ug/L 0.19 UJ 
1,4-Dichlorobenzene (8260B) 0.50 U ug/L DNR 
1,4-Dichlorobenzene (8270C) 0.19 U ug/L 0.19 UJ 
2,4,5-Trichlorophenol 0.48 U ug/L 0.48 UJ 
2,4,6-Trichlorophenol 0.48 U ug/L 0.48 UJ 
2,4-Dichlorophenol 0.48 U ug/L 0.48 UJ 
2,4-Dimethylphenol 3.8 U ug/L 3.8 UJ 
2,4-Dinitrophenol 3.8 U ug/L 3.8 UJ 
2,4-Dinitrotoluene 0.19 U ug/L 0.19 UJ 
2,6-Dinitrotoluene 0.19 U ug/L 0.19 UJ 
2-Chloronaphthalene 0.19 U ug/L 0.19 UJ 
2-Chlorophenol 0.48 U ug/L 0.48 UJ 
2-Methyl-4,6-dinitrophenol 1.9 U ug/L 1.9 UJ 
2-Methylnaphthalene 0.078 J ug/L 0.078 J 
2-Methylphenol 0.48 U ug/L 0.48 UJ 
2-Nitroaniline 0.19 U ug/L 0.19 UJ 
2-Nitrophenol 0.48 U ug/L 0.48 UJ 
3,3'-Dichlorobenzidine 1.9 U ug/L 1.9 UJ 
3-Nitroaniline 0.95 U ug/L 0.95 UJ 
4-Bromophenyl Phenyl Ether 0.19 U ug/L 0.19 UJ 
4-Chloro-3-methylphenol 0.48 U ug/L 0.48 UJ 
4-Chloroaniline 0.19 U ug/L 0.19 UJ 
4-Chlorophenyl Phenyl Ether 0.19 U ug/L 0.19 UJ 
4-Methylphenol 0.48 U ug/L 0.48 UJ 
4-Nitroaniline 0.95 U ug/L 0.95 UJ 
4-Nitrophenol 1.9 U ug/L 1.9 UJ 
Acenaphthene 3.6 ug/L 3.6 J 
Acenaphthylene 0.19 U ug/L 0.19 UJ 
Anthracene 0.24 ug/L 0.24 J 
Benz(a)anthracene 1.5 ug/L 1.5 J 
Benzene 0.012 J ug/L 0.012 J 
Benzo(a)pyrene 1.9 ug/L 1.9 J 
Benzo(b)fluoranthene 2.8 ug/L 2.8 J 
Benzo(g,h,i)perylene 1.6 ug/L 1.6 J 
Benzo(k)fluoranthene 0.84 ug/L 0.84 J 
Benzoic Acid 1.8 J ug/L 1.8 J 
Benzyl Alcohol 0.48 U ug/L 0.48 UJ 
Bis(2-chloroethoxy)methane 0.19 U ug/L 0.19 UJ 
Bis(2-chloroethyl) Ether 0.19 U ug/L 0.19 UJ 
Bis(2-chloroisopropyl) Ether 0.19 U ug/L 0.19 UJ 
Bis(2-ethylhexyl) Phthalate 0.14 J ug/L 0.14 J 

99EA-3A K0809344-004 

Butyl Benzyl Phthalate 0.19 U ug/L 0.19 UJ 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

Carbon Disulfide 0.50 U ug/L 0.50 UJ 
Chloromethane 0.10 J ug/L 0.50 U 
Chrysene 1.7 ug/L 1.7 J 
Dibenz(a,h)anthracene 0.38 ug/L 0.38 J 
Dibenzofuran 0.034 J ug/L 0.034 J 
Dichlorodifluoromethane 0.50 U ug/L 0.50 UJ 
Diethyl Phthalate 0.19 U ug/L 0.19 UJ 
Dimethyl Phthalate 0.19 U ug/L 0.19 UJ 
Di-n-butyl Phthalate 0.046 J ug/L 0.19 U 
Di-n-octyl Phthalate 0.19 U ug/L 0.19 UJ 
Endosulfan II 0.49 U ng/L 0.49 UJ 
Endosulfan Sulfate 0.49 U ng/L 0.49 UJ 
Endrin Aldehyde 0.49 U ng/L 0.49 UJ 
Endrin Ketone 0.49 U ng/L 0.49 UJ 
Fluoranthene 2.0 ug/L 2.0 J 
Fluorene 1.6 ug/L 1.6 J 
Hexachlorobenzene 0.19 U ug/L 0.19 UJ 
Hexachlorobutadiene (8260B) 2.0 U ug/L DNR 
Hexachlorobutadiene (8270C) 0.19 U ug/L 0.19 UJ 
Hexachlorocyclopentadiene 0.95 U ug/L 0.95 UJ 
Hexachloroethane 0.19 U ug/L 0.19 UJ 
Indeno(1,2,3-cd)pyrene 1.6 ug/L 1.6 J 
Isophorone 0.19 U ug/L 0.19 UJ 
Naphthalene (8260B) 2.0 U ug/L DNR 
Naphthalene (8270C) 0.051 J ug/L 0.051 J 
Nitrobenzene 0.19 U ug/L 0.19 UJ 
N-Nitrosodi-n-propylamine 0.19 U ug/L 0.19 UJ 
N-Nitrosodiphenylamine 0.19 U ug/L 0.19 UJ 
Pentachlorophenol 0.95 U ug/L 0.95 UJ 
Phenanthrene 0.78 ug/L 0.78 J 
Phenol 0.48 U ug/L 0.48 UJ 
Pyrene 1.8 ug/L 1.8 J 
Toluene 0.050 J ug/L 0.050 J 

99EA-3A K0809344-004 

Trichlorofluoromethane 0.50 U ug/L 0.50 UJ 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

2-Methylnaphthalene 0.027 ug/L 0.027 J 
Acenaphthene 0.066 ug/L 0.066 J 
Acenaphthylene 0.020 U ug/L 0.020 UJ 
Anthracene 0.017 J ug/L 0.017 J 
Benz(a)anthracene 0.0050 J ug/L 0.0050 J 
Benzo(a)pyrene 0.020 U ug/L 0.020 UJ 
Benzo(b)fluoranthene 0.020 U ug/L 0.020 UJ 
Benzo(g,h,i)perylene 0.020 U ug/L 0.020 UJ 
Benzo(k)fluoranthene 0.020 U ug/L 0.020 UJ 
Chrysene 0.0049 J ug/L 0.0049 J 
Dibenz(a,h)anthracene 0.020 U ug/L 0.020 UJ 
Dibenzofuran 0.033 ug/L 0.033 J 
Fluoranthene 0.025 ug/L 0.025 J 
Fluorene 0.031 ug/L 0.031 J 
Indeno(1,2,3-cd)pyrene 0.020 U ug/L 0.020 UJ 
Naphthalene 0.057 ug/L 0.057 J 
Phenanthrene 0.072 ug/L 0.072 J 

TMW-07 K0809344-005 

Pyrene 0.012 J ug/L 0.012 J 
2-Methylnaphthalene 0.0056 J ug/L 0.0056 J 
Acenaphthylene 0.021 J ug/L 0.021 J 
Fluorene 0.011 J ug/L 0.011 J 

Hydrocarbon Degrading Bacteria 45,000 MPN/100m
L 45,000 J 

Naphthalene 0.015 J ug/L 0.015 J 
Phenanthrene 0.0077 J ug/L 0.0077 J 

AV-13 K0809344-006 

Pyrene 0.019 J ug/L 0.019 J 
2-Methylnaphthalene 0.0051 J ug/L 0.0051 J 
Acenaphthylene 0.019 J ug/L 0.019 J 
Fluoranthene 0.017 J ug/L 0.017 J 
Fluorene 0.0093 J ug/L 0.0093 J 

Hydrocarbon Degrading Bacteria 25,000 MPN/100m
L 25,000 J 

Naphthalene 0.016 J ug/L 0.016 J 
Phenanthrene 0.0081 J ug/L 0.0081 J 

AV-14 K0809344-007 

Pyrene 0.010 J ug/L 0.010 J 
2-Methylnaphthalene 0.0046 J ug/L 0.0046 J 
Acenaphthylene 0.015 J ug/L 0.015 J 
Anthracene 0.015 J ug/L 0.015 J 
Benz(a)anthracene 0.0053 J ug/L 0.0053 J 
Benzo(b)fluoranthene 0.0036 J ug/L 0.0036 J 
Chrysene 0.0046 J ug/L 0.0046 J 
Fluoranthene 0.012 J ug/L 0.012 J 
Fluorene 0.0041 J ug/L 0.0041 J 
Naphthalene 0.011 J ug/L 0.011 J 
Phenanthrene 0.0064 J ug/L 0.0064 J 

TMW-08 K0809344-008 

Pyrene 0.0087 J ug/L 0.0087 J 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

2-Methylnaphthalene 0.0094 J ug/L 0.0094 J 
Benz(a)anthracene 0.0045 J ug/L 0.0045 J 
Chrysene 0.0051 J ug/L 0.0051 J 
Fluoranthene 0.0057 J ug/L 0.0057 J 
Naphthalene 0.015 J ug/L 0.015 J 
Phenanthrene 0.0067 J ug/L 0.0067 J 

TMW-09 K0809344-009 

Pyrene 0.0042 J ug/L 0.0042 J 
2-Methylnaphthalene 0.0095 J ug/L 0.0095 J 
Acenaphthylene 0.0037 J ug/L 0.0037 J 
Anthracene 0.010 J ug/L 0.010 J 
Fluoranthene 0.013 J ug/L 0.013 J 
Naphthalene 0.018 J ug/L 0.018 J 
Phenanthrene 0.0088 J ug/L 0.0088 J 

TMW-10 K0809344-010 

Pyrene 0.010 J ug/L 0.010 J 
TMW-11 K0809344-011 Pentachlorophenol 0.99 U ug/L 0.99 UJ 

Carbon Disulfide 0.50 U ug/L 0.50 UJ 
Chloromethane 0.10 J ug/L 0.10 J 
Dichlorodifluoromethane 0.50 U ug/L 0.50 UJ Trip Blank K0809344-012 

Trichlorofluoromethane 0.50 U ug/L 0.50 UJ 
2-Methylnaphthalene 0.0065 J ug/L 0.0065 J 
Benz(a)anthracene 0.015 J ug/L 0.015 J 
Benzo(a)pyrene 0.017 J ug/L 0.017 J 
Benzo(b)fluoranthene 0.018 J ug/L 0.018 J 
Benzo(g,h,i)perylene 0.012 J ug/L 0.012 J 
Benzo(k)fluoranthene 0.0075 J ug/L 0.0075 J 
Chrysene 0.010 J ug/L 0.010 J 

Hydrocarbon Degrading Bacteria 5,500 MPN/100m
L 5,500 J 

Indeno(1,2,3-cd)pyrene 0.012 J ug/L 0.012 J 
Naphthalene 0.019 J ug/L 0.019 J 
Pentachlorophenol 0.23 J ug/L 0.23 J 

AV-01 K0809344-013 

Phenanthrene 0.011 J ug/L 0.011 J 
Benz(a)anthracene 0.0077 J ug/L 0.0077 J 
Benzo(a)pyrene 0.0081 J ug/L 0.0081 J 
Benzo(b)fluoranthene 0.0095 J ug/L 0.0095 J 
Benzo(g,h,i)perylene 0.0070 J ug/L 0.0070 J 
Chrysene 0.0068 J ug/L 0.0068 J 
Fluoranthene 0.0096 J ug/L 0.0096 J 

Hydrocarbon Degrading Bacteria 9,740 J MPN/100m
L 9,740 J 

Indeno(1,2,3-cd)pyrene 0.0079 J ug/L 0.0079 J 
Naphthalene 0.0067 J ug/L 0.0067 J 
Pentachlorophenol 0.95 U ug/L 0.95 UJ 
Phenanthrene 0.0091 J ug/L 0.0091 J 

AV-12 K0809344-014 

Pyrene 0.013 J ug/L 0.013 J 
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Table 1. Summary of Qualified Data. 
 

Sample ID Laboratory ID Analyte 
Laborator

y 
Result 

Units Final 
Result 

Dibenz(a,h)anthracene 0.020 J ug/L 0.020 J 

Hydrocarbon Degrading Bacteria ≥800000 MPN/100m
L ≥800000 J AV-10 K0809344-015 

Pentachlorophenol 0.80 J ug/L 0.80 J 
2-Methylnaphthalene 0.0037 J ug/L 0.0037 J 
Anthracene 0.0039 J ug/L 0.0039 J 
Benz(a)anthracene 0.0063 J ug/L 0.021 U 
Benzo(b)fluoranthene 0.0055 J ug/L 0.021 U 
Benzo(g,h,i)perylene 0.0039 J ug/L 0.021 U 
Chrysene 0.0062 J ug/L 0.0062 J 
Fluoranthene 0.013 J ug/L 0.013 J 
Fluorene 0.0092 J ug/L 0.0092 J 
Indeno(1,2,3-cd)pyrene 0.0045 J ug/L 0.021 U 
Naphthalene 0.018 J ug/L 0.018 J 
Phenanthrene 0.015 J ug/L 0.015 J 

TMW-06 K0809344-016 

Pyrene 0.011 J ug/L 0.011 J 
2-Methylnaphthalene 0.022 J ug/L 0.022 J 
Dibenzofuran 0.0073 J ug/L 0.0073 J 
Pentachlorophenol 0.053 J ug/L 0.053 J TMW-03 K0809344-017 

Phenanthrene 0.017 J ug/L 0.017 J 
2-Methylnaphthalene 0.021 J ug/L 0.021 J 
Dibenzofuran 0.0061 J ug/L 0.0061 J 
Pentachlorophenol 0.056 J ug/L 0.056 J 
Phenanthrene 0.015 J ug/L 0.015 J 

TMW-13 K0809344-018 

Pyrene 0.0037 J ug/L 0.0037 J 
2-Methylnaphthalene 0.013 J ug/L 0.013 J 
Acenaphthylene 0.020 J ug/L 0.020 J 
Dibenzofuran 0.012 J ug/L 0.012 J TMW-01 K0809344-019 

Pyrene 0.0070 J ug/L 0.0070 J 
2-Methylnaphthalene 0.011 J ug/L 0.011 J 
Benz(a)anthracene 0.0054 J ug/L 0.0054 J 
Dibenzofuran 0.0099 J ug/L 0.0099 J 
Fluorene 0.013 J ug/L 0.013 J 
Pentachlorophenol 0.046 J ug/L 0.046 J 

TMW-12 K0809344-020 

Pyrene 0.021 J ug/L 0.021 J 
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          Memo 

        
          1501 4th Avenue, Suite 1400 

          Seattle, WA 98101-1616 

          206-438-2700  Telephone 

          406-438-2699  Fax 

 

To: Paul Kalina, Project Manager Info: FINAL 

From: 
Alison M. Rohde, Chemist 

Jennifer Garner, Chemist 
Date: May 1, 2009 

RE: 

 

Quality Assurance Review  

IP Longview – March 2009 Groundwater Monitoring 

CAS SDGs K0902314, K0902357, K0902359, K0902371, K0902372, K0902398, K0902399  

  

The summary data quality review of 22 groundwater samples collected between March 17 and March 19, 

2009 has been completed.  The samples were submitted to Columbia Analytical Services (CAS), a Washington 

State Department of Ecology (Ecology) accredited laboratory, located in Kelso, Washington.  Samples were 

analyzed for total petroleum hydrocarbons (TPH- diesel and residual range) by Ecology Method NWTPH-Dx, 

polynuclear aromatic hydrocarbons (PAHs) by Environmental Protection Agency (EPA) Method 8270C ultra low-

level modified by select ion monitoring (SIM), pentachlorophenol (PCP) by EPA Method 8151M, nitrate-nitrite 

(NO3+NO2) by EPA Method 353.2, total phosphorus by EPA Method 365.3, sulfate by EPA Method 300.0, total 

organic carbon (TOC) by EPA Method 415.1, hydrocarbon degrading bacteria (HDB) by Standard Method (SM) 

9221C, and/or heterotrophic plate count (HPC) by SM 9215B as described in the cross reference below.  The 

analyses were performed in general accordance with methods specified in EPA’s Test Methods for Evaluating Solid 

Waste (SW-846) Update IIIB, June 2005, Methods for Chemical Analysis of Water and Wastes, March 1983, 

Ecology’s  Analytical Methods for Petroleum Hydrocarbons, June 1997, and Standard Methods for the Examination 

of Water and Wastewater, 20th edition, 1998. The following samples are associated with CAS sample delivery 

groups (SDGs) K0902314, K0902357, K0902359, K0902371, K0902372, K0902398, and K0902399: 

 

Sample ID CAS ID Parameters 

TMW-07 K0902314-001 PAH 

TMW-08 K0902314-002 PAH 

TMW-09 K0902314-003 PAH 

TMW-10 K0902314-004 PAH, PCP 

TMW-12 K0902314-005 PAH, PCP 

TMW-03 K0902357-001 PAH, PCP 

TMW-02 K0902357-002 PAH, PCP 

TMW-02-F (filtered) K0902357-003 PAH 

TMW-04 K0902357-004 PAH, PCP 

TMW-01 K0902357-005 PAH 

TMW-05 K0902357-006 PAH 

TMW-06 K0902357-007 PAH 

97-5A K0902357-008 PAH 

97-5A-F (filtered) K0902357-009 PAH 

04-6A K0902357-010 PAH 

97-6C  (duplicate of 04-6A) K0902357-011 PAH 

AV-09 K0902357-012 TPH, PAH, PCP, Sulfate, Nitrate+Nitrite, Phosphorus, TOC, HPC 

AV-09 K0902359-001 HDB 
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Sample ID (continued) CAS ID Parameters 

AV-13 K0902371-001 TPH, PAH, PCP, Sulfate, Nitrate+Nitrite, Phosphorus, TOC, HPC 

AV-14 (duplicate of AV-13) K0902371-002 TPH, PAH, PCP, Sulfate, Nitrate+Nitrite, Phosphorus, TOC, HPC 

AV-13 K0902372-001 HDB 

AV-14 (duplicate of AV-13) K0902372-002 HDB 

99EA-3A K0902398-001 TPH, PAH, PCP, Sulfate, Nitrate+Nitrite, Phosphorus, TOC, HPC 

99EA-3A-F (filtered) K0902398-002 PAH 

TMW-11 K0902398-003 PAH, PCP 

TMW-11-F (filtered) K0902398-004 PAH 

AV-12 K0902398-005 TPH, PAH, PCP, Sulfate, Nitrate+Nitrite, Phosphorus, TOC, HPC 

AV-11 K0902398-006 TPH, PAH, PCP, Sulfate, Nitrate+Nitrite, Phosphorus, TOC, HPC 

AV-10 K0902398-007 TPH, PAH, PCP, Sulfate, Nitrate+Nitrite, Phosphorus, TOC, HPC 

99EA-3A K0902399-001 HDB 

AV-12 K0902399-002 HDB 

AV-11 K0902399-003 HDB 

AV-10 K0902399-004 HDB 

 

Upon receipt by CAS, the sample jar information was compared to the associated chain-of-custody (COC).  

The cooler and cooler blank temperatures were recorded as part of the check-in procedure.  Several cooler (0.3°C 

and 1.4°C) and/or cooler blanks (0.3°C and 1.3°C) temperatures were outside the EPA-recommended limits of 

4ºC±2ºC.  Data were not qualified based on the cooler and cooler blank temperatures.  

 

Sample aliquots for locations TMW-02, 97-5A, 99EA-3A, and TMW-11 were filtered by field personnel 

and submitted to the laboratory for PAH analysis.  The field personnel did not assign new sample identifications 

(IDs) to the field-filtered samples, but indicated the requested analyses on the COC.  Due to laboratory information 

management system (LIMS) limitations, the laboratory designated the field-filtered aliquots of samples TMW-02, 

97-5A, 99EA-3A, and TMW-11 as TMW-02-F, 97-5A-F, 99EA-3A-F, and TMW-11-F, respectively.  The results 

for these aliquots are presented in the data tables.  

 

Due to time constraints, the laboratory chose to place the HDB analyses for samples 99EA-3A, AV-09, 

AV-10, AV-11, AV-12, AV-13, and AV-14 into separate SDGs. 

 

Data validation is based on method performance criteria and QC criteria as documented in the Draft 

Quality Assurance Project Plan (QAPP), Maintenance Faciliy Area, Former  International Paper Facility,  

Longview, Washington, June 2008 (URS Corporation, 2008) and current CAS control limits.  The laboratory 

provided EPA Contract Laboratory Program-equivalent validatable data packages.  The data review conducted on 

this sample delivery group (SDG) included a review of summarized results and QA/QC data, per the requirements 

set forth in Section A.10 of the QAPP.  Hold times, initial and continuing calibrations, method blanks, surrogate 

recoveries, laboratory control sample (LCS) results, matrix duplicate results, matrix spike/matrix spike duplicate 

(MS/MSD) results, field duplicates, and reporting limits were reviewed to assess compliance with applicable 

methods.  Calculation checks and review of the raw data were not included in the data review.  If data qualification 

was required, data were qualified in accordance with USEPA Contract Laboratory Program National Functional 

Guidelines for Organic Data Review, October 1999 and USEPA Contract Laboratory Program National Functional 

Guidelines for Inorganic Data Review, October 2004.   

 

Organic Analyses 

 

Samples were analyzed for TPH (diesel and residual range), PAHs, and/or PCP by the methods identified in the 

introduction to this report.   

 

1. Holding Times – Acceptable  
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2. Instrument Performance (Tunes – applicable to PAHs only) – Acceptable 

 

3. Initial Calibrations – Acceptable except as noted below: 

 

PAHs by Method 8270C-SIM – Chrysene (15.6%) and benzo(k)fluoranthene (15.6%) exceeded the 

relative standard deviation (RSD) method control limit of 15% for the initial calibration analyzed on 

December 29, 2008.  In accordance with CAS standard operating procedures, the alternative evaluation 

specified in the EPA method was performed using the average percent recovery of all analytes in the 

verification standard allowing analysis to proceed.  The results for chrysene and benzo(k)fluoranthene are 

qualified as estimated and flagged ‘J’ or ‘UJ’ in the associated samples based on the initial calibration.   

 

4. Continuing Calibrations – Acceptable  

 

5. Blanks – Acceptable except as noted below: 

 

PAHs by Method 8270C-SIM – Several analytes were detected in method blanks associated with these 

samples as shown below: 

 

Preparation Date Analyte 
MB Concentration 

(ug/L) 

Naphthalene 35 

2-Methylnaphthalene 5.7 

Dibenzofuran 0.69 J 

Benz(a)anthracene 0.54 J 

3/20/2009 

Dibenz(a,h)anthracene 0.30 J 

Naphthalene 1.4  

Fluoranthene 0.67 J 

3/24/2009 

Pyrene 0. 71 J 

Naphthalene 5.0 

2-Methylnaphthalene 1.0 J 

Acenaphthene 0.30 J 

Fluorene 0.23 J 

Phenanthrene 1.8 J 

Fluoranthene 0.85 J 

Pyrene 1.1 J 

Benz(a)anthracene 0.63 J 

3/25/2009 

Chrysene 0.33 J 

Naphthalene 14 

2-Methylnaphthalene 1.7 J 

Acenaphthene 0.50 J 

Phenanthrene 2.1 J 

3/26/2009 

Anthracene 0.24 J 

 Fluoranthene 2.0 J 

 Pyrene 1.3 J 

 Benz(a)anthracene 0.77 J 

 Chrysene 0.61 J 

 Benzo(b)fluoranthene 0.56 J 

 Benzo(a)pyrene 0.32 J 

 Benzo(g,h,i)perylene 0.37 J 
J – Indicates result was between the laboratory reporting limit and the method detection limit. 
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Per CLP guidelines, results reported at concentrations less than five times (5x) the method blank 

concentration are qualified as not detected and flagged with a ‘U’ at the reported result.  When the 

associated sample results are reported between the MDL and the reporting limit, and are less than 5x the 

method blank concentration, the results are qualified as not detected at the reporting limit.  Results reported 

at concentrations greater than 5x the concentration found in the method blank do not require qualification.  

Qualifiers assigned to samples associated with these method blanks are shown in Table 1 at the end of this 

report.  

 

Diesel-range and residual-range by NWTPH-Dx – Diesel-range (18 ug/L) and residual-range (80 ug/L) 

hydrocarbons were detected in the method blank extracted on March 23, 2009 at concentrations between 

the MDLs and the reporting limits.  Diesel-range (19 ug/L) and residual-range (200 ug/L) hydrocarbons 

were detected in the method blank extracted on March 24, 2009 at concentrations between the MDLs and 

the reporting limits.  Qualifiers assigned to samples associated with these method blanks are shown in 

Table 1 at the end of this report. 

 

6. Surrogates – Acceptable except as noted below: 

 

PAHs by Method 8270C-SIM – Fluorene-d10 and fluoranthene-d10 were not recovered from the initial 

analysis of sample AV-10.  The surrogate recoveries in the dilution of sample AV-10 were acceptable; 

therefore, the results for all PAHs in the initial analysis of sample AV-10 are qualified as Do Not Report 

and flagged ‘DNR’. 

 

7. Internal Standards (applicable to PAHs only) – Acceptable except as noted below: 

 

PAHs by Method 8270C-SIM – The area counts for the internal standards acenaphthene-d10 and 

phenanthrene-d10 were outside the control limits of -50%±100% in the initial analysis of sample AV-10.  

The acenaphthene-d10 and phenanthrene-d10 internal standard area counts were acceptable in the dilution 

of sample AV-10.  The results for PAHs in the initial analysis of sample AV-10 were previously qualified 

based on surrogates and further qualification is not necessary.  

 

8. Laboratory Control/ Laboratory Control Duplicate Samples (LCS/LCSD) – Acceptable where applicable 

 

9. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable where applicable 

 

PAHs by Method 8270C-SIM – An MS/MSD was not performed in association with this analysis.  

Precision and accuracy were assessed using the LCS/LCSD results.  

 

PCP by Method 8151M – An MS/MSD was performed on sample TMW-12. Results were acceptable. 

 

Diesel-range and residual-range TPH by NWTPH-Dx – An MS/MSD was not performed in association 

with this analysis.  Precision and accuracy were assessed using the LCS and laboratory duplicate results.  

 

10. Laboratory Duplicate – Acceptable where applicable except as noted below: 

 

Diesel-range and residual-range TPH by NWTPH-Dx – A laboratory duplicate was performed on sample 

AV-13.  Results were acceptable. 

 

An additional laboratory duplicate was performed on sample AV-11.  The relative percent difference 

(RPD) for residual-range hydrocarbons (116%) exceeded the control limit of 30%; therefore, the result for 

residual-range hydrocarbons in sample AV-11 is qualified as estimated and flagged with a ‘J’ based on the 

laboratory duplicate RPD. 
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11. Field Duplicate – Acceptable except as noted below: 

 

General – Field duplicates were submitted for samples AV-13 (PAH, PCP, and TPH) and 04-6A (PAH) 

and identified as AV-14 and 97-6C, respectively.  Results were comparable for all organic analyses except 

as noted below. 

 

PAHs by Method 8270C-SIM – The RPD for indeno(1,2,3-cd)pyrene (128%) in the parent sample / field 

duplicate pair AV-13 / AV-14 was more than 50%.  The results for indeno(1,2,3-cd)pyrene in samples AV-

13 and AV-14  are qualified as estimated and flagged ‘J’ based on the field duplicate RPD. 

 

The RPD for indeno(1,2,3-cd)pyrene (57%) in the parent sample / field duplicate pair 04-6A / 97-6C was 

more than 50%.  The results for indeno(1,2,3-cd)pyrene in samples 04-6A and 97-6C are qualified as 

estimated and flagged ‘J’ based on the field duplicate RPD. 

 

12. Reporting Limits – Acceptable except as noted below: 

 

PAHs by Method 8270C-SIM – The results for one or more PAHs in several samples were assigned a ‘D’ 

qualifier by the laboratory to indicate the result was reported from a dilution of the sample.  No additional 

qualifiers were necessary based on the ‘D’ qualifiers assigned by the laboratory. 

 

The results for one or more PAHs in all samples were assigned a ‘J’ qualifier by the laboratory to indicate 

that the reported concentration is above the MDL, but below the MRL.  All J-flagged results are considered 

estimated unless previously qualified based on quality control issues as described within this report. 

 

Samples AV-13, TMW-08, and the dilution of sample AV-10 required dilution to quantitate acenaphthene 

within the linear range of the instrument.  The sample results for acenaphthene which exceeded the 

calibration range of the instrument were flagged ‘E’ by the laboratory and have been qualified with the flag 

‘DNR.’  As the reporting limits were lower for the undiluted analyses, results for compounds other than 

acenaphthene that were not flagged ‘E’ by the laboratory in the undiluted analyses of samples AV-13 and 

TMW-08 and the dilution of sample AV-10 are qualified with the flag ‘DNR’ for the diluted analyses.   

 

Diesel-range and residual-range TPH by NWTPH-Dx – The results for one or more TPHs in several 

samples were assigned a ‘J’ qualifier by the laboratory to indicate that the reported concentration is above 

the MDL, but below the MRL.  All J-flagged results are considered estimated unless previously qualified 

based on quality control issues as described within this report. 

 

The results for diesel-range and/or residual-range hydrocarbons in several samples were assigned an ‘Y’ or 

‘Z’ qualifier by the laboratory to indicate that the chromatographic fingerprint does not resemble a 

petroleum product. No additional qualifiers were necessary based on the ‘Y’ or ‘Z’ qualifiers assigned by 

the laboratory. 

 

Conventional Analyses  

 

Samples were analyzed for NO3+NO2, total phosphorus, sulfate, TOC, HDB, and HPC by the methods specified in 

the introduction to this report. 

 

1. Holding Times – Acceptable  

 

2. Initial Calibrations – Acceptable where applicable  

 

3. Continuing Calibrations – Acceptable where applicable  
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4. Blanks – Acceptable except as noted below: 

 

Total Phosphorous by Method 365.3 – Total phosphorous was detected at 0.005 mg/L and 0.006 mg/L in 

the second continuing calibration blanks prepared on March 20 and March 21, 2009, respectively.  Per 

CLP guidelines, results reported at concentrations above the reporting limit and less than five times (5x) 

the blank concentration are qualified as estimated (high bias) and flagged with a ‘J+.’ Results reported as 

not detected or at concentrations greater than 5x the concentration found in the blank do not require 

qualification.  Results reported at concentrations less than 5x the blank concentration and reported between 

the MDL and the reporting limits are qualified as not detected at the reporting limit.  The result for total 

phosphorus in sample AV-09 was less than 5x the blank concentration; therefore, the result for total 

phosphorus in this sample is qualified as estimated and flagged ‘J+.’  The concentrations for total 

phosphorous in all other samples were reported as not detected or reported at concentrations greater than 

5x the method blank and no qualification is necessary. 

 

5. Laboratory Control Samples (LCS) – Acceptable where applicable  

 

6. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable where applicable 

 

NO3+NO2 by Method 353.2 – Matrix spikes were performed on samples 99EA-3A and AV-13.  Results 

were acceptable. 

 

Total Phosphorus by Method 365.3 – Matrix spikes were performed on samples AV-13 and AV-09.   An 

MS/MSD was performed on sample 99EA-3A. Results were acceptable. 

 

Sulfate by Method 300.0 – A matrix spike was performed on a sample from an unrelated project.  Results 

were acceptable. 

 

TOC by Method 415.1 – A matrix spike was performed on sample AV-09.  Results were acceptable. 

 

7. Laboratory Duplicates – Acceptable except as noted below: 

 

NO3+NO2 by Method 353.2 – Laboratory duplicates were performed on samples 99EA-3A and AV-13.  

Results were acceptable. 

 

Total Phosphorus by Method 365.3 – Laboratory duplicates were performed on samples 99EA-3A, AV-13, 

and AV-09.  Results were acceptable. 

 

Sulfate by Method 300.0 – A laboratory duplicate was performed on a sample from an unrelated project.  

Results were acceptable. 

 

TOC by Method 415.1 – A laboratory duplicate was performed on sample AV-09.  Results were 

acceptable. 

 

HDB by SM9221C – Laboratory duplicates were performed on samples AV-09 and 99EA-3A.  The RPD 

for the sample/duplicate pair for 99EA-3A (51%) did not meet the acceptance criterion of 40%.  All 

associated sample results are qualified as estimated and flagged ‘J’.  

 

HPC by SM9215B – Laboratory duplicates were performed on samples AV-09 and AV-12.  Results were 

acceptable.   

 

8. Field Duplicate – Acceptable 

 

General – A field duplicate was submitted for sample AV-13 and identified as AV-14.  Results were 

comparable except as noted below. 
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HPC by SM9215B – The RPD for HPC (133%) was more than 50%.  The results for HPC in samples AV-

13 and AV-14 are qualified as estimated and flagged ‘J’ based on the field duplicate RPD. 

 

9. Reporting Limits – Acceptable  

 

General – Detection limit goals were not specified in the QAPP.   The reporting limits provided by the 

laboratory are common levels reported by environmental laboratories and acceptable for project objectives.   

 

Overall Assessment  

 

The data reported in these SDGs, as qualified, are considered to be usable for meeting project objectives. The 

completeness for SDGs K0902314, K0902357, K0902359, K0902371, K0902372, K0902398, and K0902399 is 

100%.   

 

Data Qualifier Definitions: 

 

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

 

J The analyte was positively identified; the associated numerical value is the approximate concentration of 

the analyte in the sample. 

 

UJ The analyte was not detected above the reported sample quantitation limit.  However, the reported 

quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 

accurately and precisely measure the analyte in the sample. 

 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the analyte cannot be verified. 

 

DNR Do Not Report.  Another result is available that is more reliable. 
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Table 1. Summary of Qualified Data. 

 

Sample ID Laboratory ID Analyte 
Laboratory 

Result 
Units 

Final 

Result 

TMW-07 K0902314-001 Naphthalene 0.0028 J ug/L 0.0034 U 

  2-Methylnaphthalene 0.0011 J ug/L 0.0011 J 

  Acenaphthene 0.0033 J ug/L 0.0033 J 

  Fluorene 0.00067 J ug/L 0.00067 J 

  Fluoranthene 0.0013 J ug/L 0.0034 U 

  Pyrene 0.0011 J ug/L 0.0034 U 

  Benz(a)anthracene 0.0011 J ug/L 0.0011 J 

  Chrysene 0.00045 J ug/L 0.00045 J 

  Benzo(b)fluoranthene 0.00099 J ug/L 0.00099 J 

  Benzo(k)fluoranthene 0.00036 J ug/L 0.00036 J 

  Benzo(a)pyrene 0.00067 J ug/L 0.00067 J 

  Indeno(1,2,3-cd)pyrene 0.00049 J ug/L 0.00049 J 

  Dibenz(a,h)anthracene 0.0003 J ug/L 0.0003 J 

  Benzo(g,h,i)perylene 0.00074 J ug/L 0.00074 J 

TMW-08 K0902314-002 2-Methylnaphthalene 0.0026 J ug/L 0.0026 J 

  Acenaphthene 3.3 E ug/L 3.3 E DNR 

  Phenanthrene 0.0025 J ug/L 0.0025 J 

  Pyrene 0.0013 J ug/L 0.0036 U 

  Chrysene 0.0036 U ug/L 0.0036 UJ 

  Benzo(k)fluoranthene 0.0036 U ug/L 0.0036 UJ 

 K0902314-002DL All PAHs except acenaphthene   Varies ug/L DNR 

TMW-09 K0902314-003 2-Methylnaphthalene 0.0022 J ug/L 0.0022 J 

  Dibenzofuran 0.00088 J ug/L 0.00088 J 

  Fluorene 0.0009 J ug/L 0.0009 J 

  Phenanthrene 0.003 J ug/L 0.003 J 

  Pyrene 0.0033 J ug/L 0.0036 U 

  Benz(a)anthracene 0.0017 J ug/L 0.0017 J 

  Chrysene 0.0022 J ug/L 0.0022 J 

  Benzo(b)fluoranthene 0.0016 J ug/L 0.0016 J 

  Benzo(k)fluoranthene 0.00054 J ug/L 0.00054 J 

  Benzo(a)pyrene 0.00059 J ug/L 0.00059 J 

  Indeno(1,2,3-cd)pyrene 0.00056 J ug/L 0.00056 J 

  Benzo(g,h,i)perylene 0.00056 J ug/L 0.00056 J 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID 
(continued) 

Laboratory ID Analyte 
Laboratory 

Result 
Units 

Final 

Result 

TMW-10 K0902314-004 Naphthalene 0.0031 J ug/L 0.0033 U 

  2-Methylnaphthalene 0.0014 J ug/L 0.0014 J 

  Acenaphthylene 0.00092 J ug/L 0.00092 J 

  Fluorene 0.0011 J ug/L 0.0011 J 

  Phenanthrene 0.0021 J ug/L 0.0021 J 

  Pyrene 0.0029 J ug/L 0.0033 U 

  Benz(a)anthracene 0.0014 J ug/L 0.0014 J 

  Chrysene 0.001 J ug/L 0.001 J 

  Benzo(b)fluoranthene 0.0011 J ug/L 0.0011 J 

  Benzo(k)fluoranthene 0.0033 U ug/L 0.0033 UJ 

  Benzo(a)pyrene 0.00061 J ug/L 0.00061 J 

  Indeno(1,2,3-cd)pyrene 0.00031 J ug/L 0.00031 J 

  Benzo(g,h,i)perylene 0.00047 J ug/L 0.00047 J 

TMW-12 K0902314-005 Naphthalene 0.0033 J ug/L 0.0036 U 

  2-Methylnaphthalene 0.0014 J ug/L 0.0014 J 

  Acenaphthylene 0.00084 J ug/L 0.00084 J 

  Fluorene 0.0008 J ug/L 0.0008 J 

  Phenanthrene 0.0035 J ug/L 0.0035 J 

  Benz(a)anthracene 0.0017 J ug/L 0.0017 J 

  Chrysene 0.0015 J ug/L 0.0015 J 

  Benzo(b)fluoranthene 0.0014 J ug/L 0.0014 J 

  Benzo(k)fluoranthene 0.00046 J ug/L 0.00046 J 

  Benzo(a)pyrene 0.00083 J ug/L 0.00083 J 

  Indeno(1,2,3-cd)pyrene 0.00063 J ug/L 0.00063 J 

  Benzo(g,h,i)perylene 0.0006 J ug/L 0.0006 J 

TMW-03 K0902357-001 Naphthalene 0.0086 ug/L 0.0086 U 

  2-Methylnaphthalene 0.0027 J ug/L 0.0034 U 

  Phenanthrene 0.0049 ug/L 0.0049 U 

  Fluoranthene 0.0016 J ug/L 0.0034 U 

  Pyrene 0.0011 J ug/L 0.0034 U 

  Chrysene 0.0034 U ug/L 0.0034 UJ 

  Benzo(k)fluoranthene 0.0034 U ug/L 0.0034 UJ 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID 
(continued) 

Laboratory ID Analyte 
Laboratory 

Result 
Units 

Final 

Result 

TMW-02 K0902357-002 Naphthalene 0.01 ug/L 0.01 U 

  2-Methylnaphthalene 0.0044 ug/L 0.0044 U 

  Dibenzofuran 0.0019 J ug/L 0.0019 J 

  Phenanthrene 0.0071 ug/L 0.0071 U 

  Chrysene 0.0067 ug/L 0.0067 UJ 

  Benzo(k)fluoranthene 0.003 J ug/L 0.003 J 

  Dibenz(a,h)anthracene 0.0011 J ug/L 0.0011 J 

TMW-02-F K0902357-003 Naphthalene 0.011 ug/L 0.011 U 

(filtered)  2-Methylnaphthalene 0.0023 J ug/L 0.0034 U 

  Dibenzofuran 0.0012 J ug/L 0.0012 J 

  Phenanthrene 0.0027 J ug/L 0.0034 U 

  Pyrene 0.0013 J ug/L 0.0034 U 

  Chrysene 0.0034 U ug/L 0.0034 UJ 

  Benzo(k)fluoranthene 0.0034 U ug/L 0.0034 UJ 

  Indeno(1,2,3-cd)pyrene 0.0003 J ug/L 0.0003 J 

  Benzo(g,h,i)perylene 0.00033 J ug/L 0.00033 J 

TMW-04 K0902357-004 Naphthalene 0.017 ug/L 0.017 U 

  2-Methylnaphthalene 0.0037 ug/L 0.0037 U 

  Dibenzofuran 0.0022 J ug/L 0.0022 J 

  Phenanthrene 0.0059 ug/L 0.0059 U 

  Pyrene 0.0031 J ug/L 0.0034 U 

  Benz(a)anthracene 0.0028 J ug/L 0.0034 U 

  Chrysene 0.0027 J ug/L 0.0027 J 

  Benzo(b)fluoranthene 0.0033 J ug/L 0.0033 J 

  Benzo(k)fluoranthene 0.0011 J ug/L 0.0011 J 

  Benzo(a)pyrene 0.0022 J ug/L 0.0022 J 

  Indeno(1,2,3-cd)pyrene 0.0014 J ug/L 0.0014 J 

  Dibenz(a,h)anthracene 0.00048 J ug/L 0.00048 J 

  Benzo(g,h,i)perylene 0.0015 J ug/L 0.0015 J 

TMW-01 K0902357-005 Naphthalene 0.013 ug/L 0.013 U 

  2-Methylnaphthalene 0.0036 ug/L 0.0036 U 

  Benz(a)anthracene 0.0016 J ug/L 0.0034 U 

  Chrysene 0.0011 J ug/L 0.0034 UJ 

  Benzo(b)fluoranthene 0.0018 J ug/L 0.0018 J 

  Benzo(k)fluoranthene 0.00062 J ug/L 0.00062 J 

  Benzo(a)pyrene 0.001 J ug/L 0.001 J 

  Indeno(1,2,3-cd)pyrene 0.00093 J ug/L 0.00093 J 

  Benzo(g,h,i)perylene 0.00094 J ug/L 0.00094 J 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID 
(continued) 

Laboratory ID Analyte 
Laboratory 

Result 
Units 

Final 

Result 

TMW-05 K0902357-006 Naphthalene 0.005 ug/L 0.005 U 

  2-Methylnaphthalene 0.0019 J ug/L 0.0034 U 

  Acenaphthene 0.0022 J ug/L 0.0022 J 

  Dibenzofuran 0.00072 J ug/L 0.00072 J 

  Fluorene 0.00075 J ug/L 0.0034 U 

  Fluoranthene 0.00082 J ug/L 0.0034 U 

  Pyrene 0.0014 J ug/L 0.0034 U 

  Benz(a)anthracene 0.00085 J ug/L 0.0034 U 

  Chrysene 0.00062 J ug/L 0.0034 UJ 

  Benzo(b)fluoranthene 0.00064 J ug/L 0.00064 J 

  Benzo(k)fluoranthene 0.0003 J ug/L 0.0003 J 

  Benzo(g,h,i)perylene 0.0004 J ug/L 0.0004 J 

TMW-06 K0902357-007 Naphthalene 0.0042 ug/L 0.0042 U 

  2-Methylnaphthalene 0.002 J ug/L 0.0034 U 

  Acenaphthene 0.0017 J ug/L 0.0017 J 

  Fluorene 0.0008 J ug/L 0.0034 U 

  Fluoranthene 0.00069 J ug/L 0.0034 U 

  Pyrene 0.00082 J ug/L 0.0034 U 

  Chrysene 0.0034 U ug/L 0.0034 UJ 

  Benzo(k)fluoranthene 0.0034 U ug/L 0.0034 UJ 

97-5A K0902357-008 Naphthalene 0.0066 ug/L 0.0066 U 

  Chrysene 0.0046 ug/L 0.0046 J 

  Benzo(k)fluoranthene 0.0023 J ug/L 0.0023 J 

  Dibenz(a,h)anthracene 0.00075 J ug/L 0.00075 J 

97-5A-F K0902357-009 Naphthalene 0.01 ug/L 0.01 U 

(filtered)  Benz(a)anthracene 0.00086 J ug/L 0.0038 U 

  Chrysene 0.00037 J ug/L 0.0038 UJ 

  Benzo(b)fluoranthene 0.00065 J ug/L 0.00065 J 

  Benzo(k)fluoranthene 0.00032 J ug/L 0.00032 J 

  Indeno(1,2,3-cd)pyrene 0.00034 J ug/L 0.00034 J 

04-6A K0902357-010 Chrysene 0.13 ug/L 0.13 J 

  Benzo(k)fluoranthene 0.014 ug/L 0.014 J 

  Indeno(1,2,3-cd)pyrene 0.0067 ug/L 0.0067 J 

  Dibenz(a,h)anthracene 0.0019 J ug/L 0.0019 J 

97-6C K0902357-011 Chrysene 0.14 ug/L 0.14 J 

(Duplicate   Benzo(k)fluoranthene 0.016 ug/L 0.016 J 

of 04-6A)  Indeno(1,2,3-cd)pyrene 0.012 ug/L 0.012 J 

  Dibenz(a,h)anthracene 0.0025 J ug/L 0.0025 J 

AV-09 K0902357-012 Phosphorus, Total 0.03 mg/L 0.03 J+ 

  Diesel Range Organics (DRO) 58 J ug/L 270 U 

  Residual Range Organics (RRO) 130 J ug/L 530 U 

  Naphthalene 0.016 ug/L 0.016 U 

  2-Methylnaphthalene 0.0025 J ug/L 0.0037 U 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID 
(continued) 

Laboratory ID Analyte 
Laboratory 

Result 
Units 

Final 

Result 

AV-09 K0902357-012 Acenaphthylene 0.0011 J ug/L 0.0011 J 

(continued)  Acenaphthene 0.0023 J ug/L 0.0023 J 

  Dibenzofuran 0.0017 J ug/L 0.0017 J 

  Fluorene 0.0018 J ug/L 0.0018 J 

  Chrysene 0.018 ug/L 0.018 J 

  Benzo(k)fluoranthene 0.01 ug/L 0.01 J 

  Dibenz(a,h)anthracene 0.0037 J ug/L 0.0037 J 

AV-13 K0902371-001 Heterotrophic Plate Count 1 CFU/mL 1 J 

  Residual Range Organics (RRO) 320 J ug/L 560 U 

  Acenaphthene 1.9 E ug/L 1.9 E DNR 

  Chrysene 0.0066 ug/L 0.0066 J 

  Benzo(k)fluoranthene 0.0017 J ug/L 0.0017 J 

  Benzo(a)pyrene 0.003 J ug/L 0.003 J 

  Indeno(1,2,3-cd)pyrene 0.0027 J ug/L 0.0027 J 

  Dibenz(a,h)anthracene 0.0007 J ug/L 0.0007 J 

  Benzo(g,h,i)perylene 0.0026 J ug/L 0.0026 J 

 K0902371-001DL All PAHs except acenaphthene Varies ug/L DNR 

AV-14 K0902371-002 Heterotrophic Plate Count 5 CFU/mL 5 J 

(Duplicate  Residual Range Organics (RRO) 350 J ug/L 560 U 

of AV-13)  Fluoranthene 0.01 ug/L 0.01 U 

  Benz(a)anthracene 0.0018 J ug/L 0.0034 U 

  Chrysene 0.0028 J ug/L 0.0034 UJ 

  Benzo(b)fluoranthene 0.0018 J ug/L 0.0034 U 

  Benzo(k)fluoranthene 0.0034 U ug/L 0.0034 UJ 

  Benzo(a)pyrene 0.0008 J ug/L 0.0034 U 

  Indeno(1,2,3-cd)pyrene 0.00059 J ug/L 0.00059 J 

  Benzo(g,h,i)perylene 0.0007 J ug/L 0.0034 U 

99EA 3A K0902398-001 Residual Range Organics (RRO) 310 J ug/L 530 U 

  Naphthalene 0.022 ug/L 0.022 U 

  2-Methylnaphthalene 0.004 ug/L 0.004 U 

  Chrysene 0.7 ug/L 0.7 J 

  Benzo(k)fluoranthene 0.29 ug/L 0.29 J 

99EA 3A-F K0902398-002 Naphthalene 0.04 ug/L 0.04 U 

(filtered)  Chrysene 0.0038 ug/L 0.0038 J 

  Benzo(k)fluoranthene 0.0014 J ug/L 0.0014 J 

  Benzo(a)pyrene 0.0021 J ug/L 0.0021 J 

  Indeno(1,2,3-cd)pyrene 0.0016 J ug/L 0.0016 J 

  Dibenz(a,h)anthracene 0.0005 J ug/L 0.0005 J 

  Benzo(g,h,i)perylene 0.0017 J ug/L 0.0036 U 
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Table 1. Summary of Qualified Data (continued) 

 

Sample ID 
(continued) 

Laboratory ID Analyte 
Laboratory 

Result 
Units 

Final 

Result 

TMW-11 K0902398-003 Naphthalene 0.07 ug/L 0.07 U 

  Acenaphthylene 0.00096 J ug/L 0.00096 J 

  Phenanthrene 0.011 ug/L 0.011 U 

  Anthracene 0.0025 J ug/L 0.0025 J 

  Benz(a)anthracene 0.0029 J ug/L 0.0035 U 

  Chrysene 0.0056 ug/L 0.0056 J 

  Benzo(k)fluoranthene 0.0016 J ug/L 0.0016 J 

  Benzo(a)pyrene 0.0017 J ug/L 0.0017 J 

  Indeno(1,2,3-cd)pyrene 0.0016 J ug/L 0.0016 J 

  Benzo(g,h,i)perylene 0.0014 J ug/L 0.0035 U 

TMW-11-F K0902398-004 Naphthalene 0.043 ug/L 0.043 U 

(filtered)  Fluorene 0.0027 J ug/L 0.0027 J 

  Phenanthrene 0.0035 J ug/L 0.0036 U 

  Anthracene 0.0022 J ug/L 0.0022 J 

  Fluoranthene 0.00082 J ug/L 0.0036 U 

  Chrysene 0.0036 U ug/L 0.0036 UJ 

  Benzo(k)fluoranthene 0.0036 U ug/L 0.0036 UJ 

AV-12 K0902398-005 Diesel Range Organics (DRO) 69 J ug/L 270 U 

  Residual Range Organics (RRO) 200 J ug/L 530 U 

  Acenaphthylene 0.0026 J ug/L 0.0026 J 

  Fluoranthene 0.0068 ug/L 0.0068 U 

  Benz(a)anthracene 0.0021 J ug/L 0.0036 U 

  Chrysene 0.0016 J ug/L 0.0036 UJ 

  Benzo(b)fluoranthene 0.0029 J ug/L 0.0029 J 

  Benzo(k)fluoranthene 0.00094 J ug/L 0.00094 J 

  Benzo(a)pyrene 0.0017 J ug/L 0.0017 J 

  Indeno(1,2,3-cd)pyrene 0.0017 J ug/L 0.0017 J 

  Dibenz(a,h)anthracene 0.00046 J ug/L 0.00046 J 

  Benzo(g,h,i)perylene 0.0016 J ug/L 0.0036 U 

AV-11 K0902398-006 Diesel Range Organics (DRO) 59 J ug/L 270 U 

  Residual Range Organics (RRO) 560 ug/L 560 UJ 

  Acenaphthylene 0.0019 J ug/L 0.0019 J 

  Chrysene 0.031 ug/L 0.031 J 

  Benzo(k)fluoranthene 0.013 ug/L 0.013 J 

AV-10 K0902398-007 All PAHs Varies ug/L DNR 

 K0902398-007DL Acenaphthene 37 E ug/L 37 E DNR 

  Chrysene 0.074 ug/L 0.074 J 

  Benzo(k)fluoranthene 0.035 ug/L 0.035 J 

  Indeno(1,2,3-cd)pyrene 0.033 J ug/L 0.033 J 

  Dibenz(a,h)anthracene 0.01 J ug/L 0.01 J 

 K0902398-007DL2 All PAHs except acenaphthene Varies ug/L DNR 

99EA 3A K0902399-001 HDB 65000 MPN/100mL 65,000 J 

AV-12 K0902399-002 HDB 1000 MPN/100mL 1,000  J 

AV-11 K0902399-003 HDB 7000 MPN/100mL 7,000 J 

AV-10 K0902399-004 HDB 1000 MPN/100mL 1,000 J 











































































































































































































































































































































































































































































 

 

Appendix H 

Environmental Visualization System Model Outputs - 2009 
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Appendix I 
Feasibility Study Cleanup Action Alternative Calculations 
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IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S1 - Comprehensive Excavation

Parameter Quantity Units Basis

(a) Total Treatment Area 34,700 sqft Polygon area calculated in CAD

(b) SE Treatment Area 24,900 sqft Polygon area calculated in CAD

(c) NW Treatment Area 7,700 sqft Calculated as a-b-d

(d) Treatment Area Beneath Building 2,100            sqft Polygon area calculated in CAD

(e) Total DNAPL Area 13,700          sqft Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 ft Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 ft Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 ft Generalized mean fill thickness based on observations in boring logs

Treatment Volume (Excavation)

(i) DNAPL 170 cyds Calculated volume based on polygon area and DNAPL thickness (e*f)

(j) Soil > Method C 6,300            cyds Calculated as (a*g)-i

(k) Overburden 3,900            cyds Calculated as a*h

Total Excavation Volume 10,370         CY Calculated as i + j + k

Total Treatment Volume 6,470            CY Calculated as i + j

Soil Characteristics

(l) Soil density 1.5 tons/cyd Engineer's estimate

(m) Porosity 30% Percent Engineer's estimate

(n) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in SE Treatment Area

(o) Mean cPAH 4,297            ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(p) Mean DRO 9,519,000     ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(q) Mean Napthalene 1,741,887     ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in NW Treatment Area

(r) Mean cPAH 13,887          ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(s) Mean DRO 3,200,000     ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(t) Mean Napthalene 204,690        ug/kg 95% UCL Mean of soil samples in NW Treatment Area

Concentrations in Treatment Area Beneath Building

(u) Mean cPAH 6,317            ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(v) Mean DRO 7,807,000     ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(w) Mean Napthalene 4,466            ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

COC Removal Quantities

DNAPL 1,550            gal Calculated as i*m*n

cPAH 124               lbs Calculated as (j*l*o*b/a)+(j*l*r*c/a)+(j*l*u*d/a)

DRO 151,451        lbs Calculated as (j*l*p*b/a)+(j*l*s*c/a)+(j*l*v*d/a)

Napthalene 24,488          lbs Calculated as (j*l*q*b/a)+(j*l*t*c/a)+(j*l*w*d/a)

Total Mass of COCs 176,000        lbs



IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S2 - Comprehensive Excavation Outside Building Footprint

Parameter Quantity Units Basis

(a) Total Treatment Area 32,600 sqft Polygon area calculated in CAD

(b) SE Treatment Area 24,900          sqft Polygon area calculated in CAD

(c) NW Treatment Area 7,700 sqft Calculated as a-b-d

(d) Treatment Area Beneath Building -                sqft No treatment occurring beneath building

(e) DNAPL Area Outside Building 12,800 sqft Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 ft Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 ft Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 ft Generalized mean fill thickness based on observations in boring logs

Treatment Volume (Excavation)

(i) DNAPL 160               cyds Calculated volume based on polygon area and DNAPL thickness (e*f)

(j) Soil > Method C 5,900            cyds Calculated as (a*g)-i

(k) Overburden 3,600            cyds Calculated as a*h

Total Excavation Volume 9,660            CY Calculated as i + j + k

Total Treatment Volume 6,060            CY Calculated as i + j

Soil Characteristics

(l) Soil density 1.5 tons/cyd Engineer's estimate

(m) Porosity 30% Percent Engineer's estimate

(n) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in SE Treatment Area

(o) Mean cPAH 4,297            ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(p) Mean DRO 9,519,000     ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(q) Mean Napthalene 1,741,887     ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in NW Treatment Area

(r) Mean cPAH 13,887          ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(s) Mean DRO 3,200,000     ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(t) Mean Napthalene 204,690        ug/kg 95% UCL Mean of soil samples in NW Treatment Area

COC Removal Quantities

DNAPL 1,450            gal Calculated as i*m*n

cPAH 116               lbs Calculated as (j*l*o*b/a)+(j*l*r*c/a)+(j*l*u*d/a)

DRO 142,070        lbs Calculated as (j*l*p*b/a)+(j*l*s*c/a)+(j*l*v*d/a)

Napthalene 24,405          lbs Calculated as (j*l*q*b/a)+(j*l*t*c/a)+(j*l*w*d/a)

Total Mass of COCs 167,000        lbs



IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S3 - DNAPL Excavation Outside Building Footprint

Parameter Quantity Units Basis

(a) Total Treatment Area 24,900          sqft Polygon area calculated in CAD

(b) SE Treatment Area 24,900          sqft Polygon area calculated in CAD

(c) NW Treatment Area -                sqft No treatment occurring in the NW Treatment Area

(d) Treatment Area Beneath Building -                sqft No treatment occurring beneath building

(e) DNAPL Area Outside Building 12,800          sqft Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 ft Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 ft Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 ft Generalized mean fill thickness based on observations in boring logs

Treatment Volume (Excavation)

(i) DNAPL 160               cyds Calculated volume based on polygon area and DNAPL thickness (e*f)

(j) Soil > Method C 4,500            cyds Calculated as (a*g)-i

(k) Overburden 2,800            cyds Calculated as a*h

Total Excavation Volume 7,460            CY Calculated as i + j + k

Total Treatment Volume 4,660            CY Calculated as i + j

Soil Characteristics

(l) Soil density 1.5 tons/cyd Engineer's estimate

(m) Porosity 30% Percent Engineer's estimate

(n) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in SE Treatment Area

(o) Mean cPAH 4,297            ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(p) Mean DRO 9,519,000     ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(q) Mean Napthalene 1,741,887     ug/kg 95% UCL Mean of soil samples in SE Treatment Area

COC Removal Quantities

DNAPL 1,450            gal Calculated as i*m*n

cPAH 58                 lbs Calculated as (j*l*o*b/a)+(j*l*r*c/a)+(j*l*u*d/a)

DRO 128,508        lbs Calculated as (j*l*p*b/a)+(j*l*s*c/a)+(j*l*v*d/a)

Napthalene 23,516          lbs Calculated as (j*l*q*b/a)+(j*l*t*c/a)+(j*l*w*d/a)

Total Mass of COCs 152,000        lbs



IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S4 - DNAPL Excavation Outside Building Footprint, Limited Excavation Inside

Parameter Quantity Units Basis

(a) Total Treatment Area 26,400         sqft Calculated as b+c+d

(b) SE Treatment Area 24,900         sqft Polygon area calculated in CAD

(c) NW Treatment Area -              sqft No treatment occurring in the NW Treatment Area

(d) Treatment Area Beneath Building 1,500           sqft

Assumes 70% of soil beneath building can be excavated with limited impact to 

building

(e) Total DNAPL Area 13,700         sqft Polygon area calculated in CAD

(e1) DNAPL Area Inside Building 900              sqft Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 ft Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 ft Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 ft Generalized mean fill thickness based on observations in boring logs

Treatment Volume (Excavation)

(i) DNAPL 170              cyds

Calculated volume based on polygon area and DNAPL thickness outside 

building, 70% of volume under building ((e-e1)*f+e1*f*0.7

(j) Soil > Method C 4,700           cyds Calculated as (a*g)-i

(k) Overburden 2,900           cyds Calculated as a*h

Total Excavation Volume 7,770          CY Calculated as i + j + k

Total Treatment Volume 4,870           CY Calculated as i + j

Soil Characteristics

(l) Soil density 1.5 tons/cyd Engineer's estimate

(m) Porosity 30% Percent Engineer's estimate

(n) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in SE Treatment Area

(o) Mean cPAH 4,297           ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(p) Mean DRO 9,519,000    ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(q) Mean Napthalene 1,741,887    ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in Treatment Area Beneath Building

(u) Mean cPAH 6,317           ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(v) Mean DRO 7,807,000    ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(w) Mean Napthalene 4,466           ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

COC Removal Quantities

DNAPL 1,550           gal Calculated as i*m*n

cPAH 62                lbs Calculated as (j*l*o*b/a)+(j*l*r*c/a)+(j*l*u*d/a)

DRO 132,848       lbs Calculated as (j*l*p*b/a)+(j*l*s*c/a)+(j*l*v*d/a)

Napthalene 23,169         lbs Calculated as (j*l*q*b/a)+(j*l*t*c/a)+(j*l*w*d/a)

Total Mass of COCs 156,000       lbs



IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S5 - Solidification Outside Building Footprint

Parameter Quantity Units Basis

(a) Total Treatment Area 32,600 sqft Polygon area calculated in CAD

(b) SE Treatment Area 24,900 sqft Polygon area calculated in CAD

(c) NW Treatment Area 7,700 sqft Calculated as a-b-d

(d) Treatment Area Beneath Building -                 sqft No treatment occurring beneath building

(e) DNAPL Area Outside Building 12,800 sqft Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 ft Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 ft Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 ft Generalized mean fill thickness based on observations in boring logs

(h1) Silt treated under target zone 1 ft Assumed thickness of soil solidified under the target treatment zone

Treatment Volume (Solidification)

(i) DNAPL 160                cyds Calculated volume based on polygon area and DNAPL thickness (e*f)

(j) Soil > Method C 5,900             cyds Calculated as (a*g)-i

(k) Overburden 3,600             cyds Calculated as a*h

(k1) Solidified Silt Underburden 1,200             cyds Calculated as a*h1

Total Disturbed Volume 10,860          CY Calculated as i+j+k+k1

Total Solidified Volume 7,260             CY Calculated as i+j+k1

Soil Characteristics

(l) Soil density 1.5 tons/cyd Engineer's estimate

(m) Porosity 30% Percent Engineer's estimate

(n) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in SE Treatment Area

(o) Mean cPAH 4,297             ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(p) Mean DRO 9,519,000      ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(q) Mean Napthalene 1,741,887      ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in NW Treatment Area

(r) Mean cPAH 13,887           ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(s) Mean DRO 3,200,000      ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(t) Mean Napthalene 204,690         ug/kg 95% UCL Mean of soil samples in NW Treatment Area

COC Removal Quantities

DNAPL 1,450             gal Calculated as i*m*n

cPAH 116                lbs Calculated as (j*l*o*b/a)+(j*l*r*c/a)+(j*l*u*d/a)

DRO 142,070         lbs Calculated as (j*l*p*b/a)+(j*l*s*c/a)+(j*l*v*d/a)

Napthalene 24,405           lbs Calculated as (j*l*q*b/a)+(j*l*t*c/a)+(j*l*w*d/a)

Total Mass of COCs 167,000         lbs



IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S5A - Solidification Outside Building Footprint, DNAPL Recovery under Mechanics Shop

Parameter Quantity Units Basis

(a) Total Treatment Area 32,600        sqft Polygon area calculated in CAD

(b) SE Treatment Area 24,900        sqft Polygon area calculated in CAD

(c) NW Treatment Area 7,700 sqft Calculated as a-b-d

(d) Treatment Area Beneath Building -              sqft No soil treatment occurring beneath building, only free product recovery

(e) Total DNAPL Area 13,700        sqft Polygon area calculated in CAD

(e1) DNAPL Area Inside Building 900             sqft Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 ft Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 ft Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 ft Generalized mean fill thickness based on observations in boring logs

(h1) Silt treated under target zone 1 ft Assumed thickness of soil solidified under the target treatment zone

Treatment Volume Outside Building Footprint

(i) DNAPL 160 cyds Calculated volume based on polygon area and DNAPL thickness outside building ((e-e1)*f)

(j) Soil > Method C 5,900 cyds Calculated as (a*g)-i

(k) Overburden 3,600 cyds Calculated as a*h

(k1) Solidified Silt Underburden 1,200          cyds Calculated as a*h1

Total Disturbed Volume 10,860       CY Calculated as i+j+k+k1

Total Solidified Volume 7,260          CY Calculated as i+j+k1

Treatment Volume Inside Building Footprint

(l) DNAPL 10 cyds Calculated volume based on polygon area and DNAPL thickness inside building (e1*f)

Soil Characteristics

(m) Soil density 1.5 tons/cyd Engineer's estimate

(n) Porosity 30% Percent Engineer's estimate

(o) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in SE Treatment Area

(p) Mean cPAH 4,297          ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(q) Mean DRO 9,519,000   ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(r) Mean Napthalene 1,741,887   ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in NW Treatment Area

(s) Mean cPAH 13,887        ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(t) Mean DRO 3,200,000   ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(u) Mean Napthalene 204,690      ug/kg 95% UCL Mean of soil samples in NW Treatment Area

Treatment Efficacy (DNAPL Recovery Under Building Only)

(y) Estimated % Reduction DNAPL 50% Percent Engineer's estimate

COC Removal Quantities

DNAPL 1,500          gal Calculated as i*n*o+l*n*o*y

cPAH 116             lbs Calculated as (j*m*p*b/a)+(j*m*s*c/a)+(j*m*v*d/a)

DRO 142,070      lbs Calculated as (j*m*q*b/a)+(j*m*t*c/a)+(j*m*w*d/a)

Napthalene 24,405        lbs Calculated as (j*m*r*b/a)+(j*m*u*c/a)+(j*m*x*d/a)

Total Mass of COCs 167,000      lbs



IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S5B - Solidification Outside and Inside Building Footprint with Relocation of Soil Near Railroad Tracks

Parameter Quantity Units Basis

(a) Total Treatment Area 34,700           SF Calculated b+c+c1+d

(b) Solidification Area Outside Building (SE) 23,700           SF Polygon area calculated in CAD

(c) Excavation and Relocate Area (NW) 7,700             SF Polygon area calculated in CAD

(c1) Excavation and Relocate Area (NW) 80' RR tracks 1,200             SF Polygon area calculated in CAD

(d) Treatment Area Beneath Building 2,100             SF Polygon area calculated in CAD

(e) Total DNAPL Area 13,700           SF Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 FT Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 FT Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 FT Generalized mean fill thickness based on observations in boring logs

(h1) Silt treated under target zone 1 FT Assumed thickness of soil solidified under the target treatment zone

Treatment Volume (Solidification)

(i) DNAPL 170                CY Calculated volume based on polygon area and DNAPL thickness (e*f)

(j) Soil > Method C 6,300             CY Calculated as (a*g)-i

(k) Overburden 3,900             CY Calculated as a*h

(k1) Solidified Silt Underburden 1,000             CY Calculated as (b+d)*h1

Total Disturbed Volume 11,370          CY Calculated as i+j+k+k1

Total Solidified Volume 7,470             CY Calculated as i+j+k1

Total Relocated Volume 1,650             CY Calculated as (c+c1)*g

Soil Characteristics

(l) Soil density 1.5 tons/CY Engineer's estimate

(m) Porosity 30% Percent Engineer's estimate

(n) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in Solidification Area Outside the Building (SE Treatment Area)

(o) Mean cPAH 4,297             ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(p) Mean DRO 9,519,000      ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(q) Mean Napthalene 1,741,887      ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in Excavation Area (NW Treatment Area)

(r) Mean cPAH 13,887           ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(s) Mean DRO 3,200,000      ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(t) Mean Napthalene 204,690         ug/kg 95% UCL Mean of soil samples in NW Treatment Area

Concentrations in Treatment Area Beneath Building

(u) Mean cPAH 6,317             ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(v) Mean DRO 7,807,000      ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(w) Mean Napthalene 4,466             ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

COC Removal Quantities

DNAPL 1,550             gal Calculated as i*m*n

cPAH 124                lbs Calculated as (j*l*o*b/a)+(j*l*r*c/a)+(j*l*o*c1/a)+(j*l*u*d/a)

DRO 151,451         lbs Calculated as (j*l*p*b/a)+(j*l*s*c/a)+(j*l*p*c1/a)+(j*l*v*d/a)

Napthalene 24,488           lbs Calculated as (j*l*q*b/a)+(j*l*t*c/a)+(j*l*q*c1/a)+(j*l*w*d/a)

Total Mass of COCs 176,000         lbs



IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S5C - Solidification Outside Building Footprint, Electrical Resistance Heating Treatment under Mechanics Shop

Parameter Quantity Units Basis

(a) Total Treatment Area 34,700           sqft Calculated b+c+d

(b) SE Treatment Area 24,900           sqft Polygon area calculated in CAD

(b1) ERH Area within SE Treatment Area 5,200             sqft Polygon area calculated in CAD

(c) NW Treatment Area 7,700 sqft Calculated in Alt S5

(d) ERH Treatment Area Beneath Building 2,100             sqft Polygon area calculated in CAD

(e) Total DNAPL Area 13,700           sqft Polygon area calculated in CAD

(e1) DNAPL Area in ERH Treatment Area 4,200             sqft Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 ft Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 ft Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 ft Generalized mean fill thickness based on observations in boring logs

(h1) Silt treated under target zone 1 ft Assumed thickness of soil solidified under the target treatment zone

Treatment Volume (Solidification)

(i) DNAPL 120                cyds Calculated volume based on polygon area and DNAPL thickness (e-e1*f)

(j) Soil > Method C 5,000             cyds Calculated as (a-b1-d)*g-i

(k) Overburden 3,000             cyds Calculated as (a-b1-d)*h

(k1) Solidified Silt Underburden 1,000             cyds Calculated as (a-b1-d)*h1

Total Disturbed Volume 9,120            CY Calculated as i+j+k+k1

Total Solidified Volume 6,120             CY Calculated as i+j+k1

Treatment Volume (ERH)

(l) DNAPL 50                  cyds Calculated volume based on polygon area and DNAPL thickness (e1*f)

(m) Soil > Method C 1,300             cyds Calculated as (b1+d)*g-l

(n) Overburden 810                cyds Calculated as (b1+d)*h

(n1) Heated Silt Underburden 270                cyds Calculated as (b1+d)*h1

Total ERH Volume 2,430             CY Calculated as l+m+n1

Soil Characteristics

(o) Soil density 1.5 tons/cyd Engineer's estimate

(p) Porosity 30% Percent Engineer's estimate

(q) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in SE Treatment Area

(r) Mean cPAH 4,297             ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(s) Mean DRO 9,519,000      ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(t) Mean Napthalene 1,741,887      ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in NW Treatment Area

(u) Mean cPAH 13,887           ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(v) Mean DRO 3,200,000      ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(w) Mean Napthalene 204,690         ug/kg 95% UCL Mean of soil samples in NW Treatment Area

Concentrations in Treatment Area Beneath Building

(x) Mean cPAH 6,317             ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(y) Mean DRO 7,807,000      ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(z) Mean Napthalene 4,466             ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

Treatment Efficacy (ERH Only)

(aa) Estimated % Reduction Naph. 50% Percent Estimated reduction based on treatability study

(bb) Estimated % Reduction DRO 75% Percent Estimated reduction based on treatability study

(cc) Estimated % Reduction DNAPL 75% Percent Estimated reduction based on treatability study and engineer's estimate

COC Removal Quantities

DNAPL 1,430 gal Calculated as (i*p*q)+(l*p*q*cc)

cPAH 114                lbs Calculated as j*o*r*(b-b1)/(a-b1-d)+j*o*u*c/(a-b1-d)+m*o*r*aa*b1/(b1+d)+m*o*x*aa*d/(b1+d)

DRO 142,552         lbs Calculated as j*o*s*(b-b1)/(a-b1-d)+j*o*v*c/(a-b1-d)+m*o*s*bb*b1/(b1+d)+m*o*y*bb*d/(b1+d)

Napthalene 22,071           lbs Calculated as j*o*t*(b-b1)/(a-b1-d)+j*o*w*c/(a-b1-d)+m*o*t*aa*b1/(b1+d)+m*o*z*aa*d/(b1+d)

Total Mass of COCs 165,000         lbs



IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S6 - DNAPL Treatment by Electrical Resistance Heating

Parameter Quantity Units Basis

(a) Total Treatment Area 27,000         sqft Calculated as b+c+d

(b) SE Treatment Area 24,900         sqft Polygon area calculated in CAD

(c) NW Treatment Area -              sqft No treatment occurring in the NW Treatment Area

(d) Treatment Area Beneath Building 2,100           sqft Polygon area calculated in CAD

(e) Total DNAPL Area 13,700         sqft Polygon area calculated in CAD

(e1) DNAPL Area Inside Building 900              sqft Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 ft Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 ft Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 ft Generalized mean fill thickness based on observations in boring logs

(h1) Silt treated under target zone 1 ft Assumed thickness of soil partially heated under the target treatment zone

Treatment Volume (ERH)

(i) DNAPL 170              cyds Calculated volume based on polygon area and DNAPL thickness (e*f)

(j) Soil > Method C 4,800           cyds Calculated as (a*g)-i

(k) Overburden 3,000           cyds Calculated as a*h

(k1) Heated Silt Underburden 1,000           cyds Calculated as a*h1

Total ERH Volume 5,970           CY Calculated as i+j+k1

Soil Characteristics

(l) Soil density 1.5 tons/cyd Engineer's estimate

(m) Porosity 30% Percent Engineer's estimate

(n) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in SE Treatment Area

(o) Mean cPAH 4,297           ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(p) Mean DRO 9,519,000    ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(q) Mean Napthalene 1,741,887    ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in Treatment Area Beneath Building

(u) Mean cPAH 6,317           ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(v) Mean DRO 7,807,000    ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(w) Mean Napthalene 4,466           ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

Treatment Efficacy

(x) Estimated % Reduction Naph. 50% Percent Estimated reduction based on treatability study

(y) Estimated % Reduction DRO 75% Percent Estimated reduction based on treatability study

(z) Estimated % Reduction DNAPL 75% Percent Estimated reduction based on treatability study and engineer's estimate

COC Removal Quantities

DNAPL 1,160           gal Calculated as i*m*n*z

cPAH 32                lbs Calculated as (j*l*o*x*b/a)+(j*l*r*x*c/a)+(j*l*u*x*d/a)

DRO 101,368       lbs Calculated as (j*l*p*y*b/a)+(j*l*s*y*c/a)+(j*l*v*y*d/a)

Napthalene 11,569         lbs Calculated as (j*l*q*x*b/a)+(j*l*t*x*c/a)+(j*l*w*x*d/a)

Total Mass of COCs 113,000       lbs



IP Longview

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  S7 - DNAPL Excavation and Electrical Resistance Heating

Parameter Quantity Units Basis

(a) Total Treatment Area 27,000 sqft Calculated as b+c+d

(b) SE Treatment Area 24,900          sqft Polygon area calculated in CAD

(c) NW Treatment Area -                sqft No treatment occurring in the NW Treatment Area

(d) Treatment Area Beneath Building 2,100            sqft Polygon area calculated in CAD

(e) Total DNAPL Area 13,700          sqft Polygon area calculated in CAD

(e1) DNAPL Area Inside Building 900               sqft Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 ft Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 ft Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 ft Generalized mean fill thickness based on observations in boring logs

(h1) Silt treated under target zone 1 ft Assumed thickness of soil partially heated under the target treatment zone

Treatment Volume (Excavation)

(i) DNAPL 160               cyds Calculated volume based on polygon area and DNAPL thickness (e-e1*f)

(j) Soil > Method C 4,450            cyds Calculated as (b*g)-i

(k) Overburden 2,800            cyds Calculated as b*h

Total Excavation Volume 7,410            CY Calculated as i+j+k

Total Treatment Volume 4,610            CY Calculated as i + j

Treatment Volume (ERH)

(l) DNAPL 10                 cyds Calculated volume based on polygon area and DNAPL thickness (e1*f)

(m) Soil > Method C 380               cyds Calculated as (d*g)-l

(n) Overburden 230               cyds Calculated as d*h

(n1) Heated Silt Underburden 100               cyds Calculated as a*h1

Total ERH Volume 490               CY Calculated as l+m+n1

Soil Characteristics

(o) Soil density 1.5 tons/cyd Engineer's estimate

(p) Porosity 30% Percent Engineer's estimate

(q) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in SE Treatment Area

(r) Mean cPAH 4,297            ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(s) Mean DRO 9,519,000     ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(t) Mean Napthalene 1,741,887     ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in Treatment Area Beneath Building

(x) Mean cPAH 6,317            ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(y) Mean DRO 7,807,000     ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(z) Mean Napthalene 4,466            ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

Treatment Efficacy (ERH Only)

(aa) Estimated % Reduction Naph. 50% Percent Estimated reduction based on treatability study

(bb) Estimated % Reduction DRO 75% Percent Estimated reduction based on treatability study

(cc) Estimated % Reduction DNAPL 75% Percent Estimated reduction based on treatability study and engineer's estimate

COC Removal Quantities

DNAPL 1,520 gal Calculated as (i*p*q)+(l*p*q*cc)

cPAH 61                 lbs Calculated as (j*o*r*b/(b+c))+(j*o*u*c/(b+c))+(m*o*x*aa)

DRO 133,755        lbs Calculated as (j*o*s*b/(b+c))+(j*o*v*c/(b+c))+(m*o*y*bb)

Napthalene 23,257          lbs Calculated as (j*o*t*b/(b+c))+(j*o*w*c/(b+c))+(m*o*z*aa)

Total Mass of COCs 157,000        lbs
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Appendix J 

Cost Estimate Worksheets 

kpet461
Sticky Note
The cost estimates for several alternatives use the same amounts for work plans, mobilization, and design even though the work needed to complete these tasks would be different. For example, the costs for completing work plans for S1 (Comprehensive Excavation) and S2 (Comprehensive Excavation Outside Building Footprint) are the same, even though S1 would require additional planning, design work, and equipment selection for the demolition of a portion of the Mechanics Shop. 

kpet461
Sticky Note
Under Engineering Costs for all the soil and groundwater remediation alternatives, a 1% direct capital cost (DCC) factor is added to estimate Regulatory Review, Coordination, and Meetings. Then, under Alternative Cost Summary, 3% of Capital Costs is added for Agency Oversight. The difference between these budget line items should be explained. If Agency Oversight tasks are associated with operations and maintenance, should the cost for Agency Oversight be based on a percentage of the O&M costs?

kpet461
Sticky Note
The contingency factors applied to Contractor Costs for soil remediation alternatives range from 20 to 30 percent. This seems low with respect to the higher levels of uncertainty associated with more complex remediation systems. The contingency factors should be revisited and a rationale for each factor should be provided. 

kpet461
Sticky Note
The annual costs of long-term O&M and long-term monitoring (LTM) are provided for all soil remediation alternatives. A time frame of 30 years is assumed for long-term O&M and LTM; therefore, these annual costs should be projected out over 30 years. This results in a substantially higher present worth and higher total present worth alternative cost. 
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ALTERNATIVE S1 COMPREHENSIVE EXCAVATION

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Remediation Last Updated 12/2/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal YES Groundwater Treatment No
Soil Treatment Area 34,700 SF GW Treatment Area NA
Treatment Perimeter 1,120 LF GW Treatment Method NA
Soil Disposal Volume 6,500 CY Treatment Depth 8 FT bgs

Alternative 1 10,400 CY of soil will be excavated over 34,700 SF area  
Specific 2 A portion of the Port's maintenance building will be removed to access contaminated soil
Assumptions 3 Some of the Port's maintenance operations will be temporarily moved

4 Average depth of excavation will be 8 FT bgs
5 3,900 CY of soil excavated will be clean overburden materials
6 6,500 CY of soil excavated will be above Method C cleanup levels
7 510 CY of soil containing DNAPL will be treated by RCRA stabilization with CAMU approval 
8 All soil with DNAPL will be transported to Arlington, OR for RCRA stabilization
9 Non DNAPL contaminated soil above Method C will be landfilled as CAMU-eligible waste in Arlington, OR
10 Existing utilities will need to be removed and replaced following excavation activities
11 5 months will be needed to perform the work
12 Site will be restored to existing conditions following remediation

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction
$2,107,758 1 Mobilization / Demobilization 1 LS $67,000 $67,000

2 Contractor Work Plans 240 HR $90 $21,600
3 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
4 Demo Port's Maintenance Building (east corner) 3,000 SF $25 $75,000

  5 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
6 Decommission Groundwater Monitoring & Biovent Wells 35 EA $920 $32,200
7 Specialty Subcontractors (surveyor, utility locate) 1 LS $8,000 $8,000
8 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
9 Demo Retaining Wall 160 LF $75 $12,000

10 Install Freeze Wall Shoring for Building (200 LF) 4,200 SF $34 $142,800
11 Install Freeze Wall Shoring for Excavation Perimeter (720 LF) 15,120 SF $31 $468,720
12 Install Sheet Pile Wall Shoring along Slurry Wall (100 LF) 2,500 SF $45 $112,500
13 Remove Surface Asphalt in Storage Yard and Road 32,600 SF $0.88 $28,688
14 Remove 42-IN HDPE Culvert and Replace after Excavation 125 LF $150 $18,750
15 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,900 CY $27 $105,300
16 Excavation and Stockpiling of Contaminated Soil 6,500 CY $28 $182,000
17 Loading of Contaminated Soil 9,750 TN $6 $58,500
18 Import of Clean Fill to the Site 6,500 CY $20 $130,000
19 Contaminated Water Handling and Environmental Protection 1 LS $32,500 $32,500
20 Backfill and Compaction of Excavation 10,400 CY $9 $93,600
21 Asphalt Paving of Site 32,600 SF $4 $130,400
22 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
23 Rebuild Retaining Wall 160 LF $150 $24,000
24 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
25 Reconstruct Maintenance Building (east corner) 3,000 SF $50 $150,000
26 Monitoring Well Installation 10 EA $5,400 $54,000
27 Contractor Reporting and Closeout Submittals 290 HR $90 $26,100

Contaminated Waste Disposal and Transportation
$1,870,318 1 NAPL Soil (CAMU RCRA Stabilization) Costs 765 TN $255 $195,075

2 Transportation Costs to RCRA Stabilization Facility 765 TN $55 $42,075
3 Liquid NAPL Material Disposal Costs (Incinerator) 3,100 GAL $10 $31,000
4 Liquid NAPL Transportation Costs to Incinerator 62 DRUM $250 $15,500
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 9,000 TN $115 $1,035,000
6 Transportation Costs to Subtitle C Landfill 9,000 TN $55 $495,000
7 Non-Hazardous Material Disposal Costs (Subtitle D) 60 TN $30 $1,800
8 Transportation Costs to Subtitle D Landfill 60 TN $25 $1,500
9 Contaminated Water Treatment and Disposal 195,000 GAL $0.20 $39,000

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 845 TN $8 $6,761
11 Transportation Costs to Asphalt Recycler 845 TN $9 $7,607

Subtotal Contractor Costs $3,978,076

Contractor Contingency (%) 20 % $3,978,076 $795,615

Total Contractor Costs $4,770,000
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ALTERNATIVE S1 COMPREHENSIVE EXCAVATION (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $4,770,000 $95,400
2 Regulatory Review, Coordination, and Meetings (% DCC) 1 % $4,770,000 $47,700
3 Engineering Design (% DCC) 3 % $4,770,000 $143,100
4 Planning for temporary relocation of Port Maintenance Ops 100 HR $135 $13,500
5 Bid & RFI Support 60 HR $135 $8,100
6 Construction Oversight and QA (% DCC) 5 % $4,770,000 $238,500
7 Confirmational Sample Collection and Reporting 1 LS $30,000 $30,000
8 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $629,300

Engineering Contingency (%) 10 % $629,300 $62,930

Total Engineering Costs $692,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25 % $15,036 $3,759
Total Annual O&M Cost $18,800
Annual LTM Cost (Monitoring and Sampling) 2 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mobilization/Demobilization for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330
LTM Contingency 25 % $26,330 $6,583
Total Annual LTM Cost $32,900
Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years Until Project Completion 30 $629,800

Present-Worth O&M Cost Presumed Interest Rate 3 % $431,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $5,462,000 $5,462,000

TOTAL O&M COSTS (PRESENT WORTH) $431,000 $5,893,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $382,000 $6,275,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $164,000 $6,439,000

TOTAL PRESENT-WORTH COST $6,400,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CY:  cubic yard LTM: long-term monitoring
DCC: direct capital costs MFA: maintenance facility area
DNAPL: dense, non-aqueous phase liquid NA:  not applicable
DRO: diesel range organics NAPL: non-aqueous phase liquid
DY:  Day O&M: operating and maintenance
EA:  each QA: quality assurance
FT: feet RCRA: Resource Conservation and Recovery Act
GAL:  gallon RFI: request for information
HDPE: high density polyethylene RI/FS: remedial investigation and feasibility study
HR: hour TN:  ton
IC: institutional control SVOCs: semi volatile organics compounds
IN: inch WK:  week
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ALTERNATIVE S2 COMPREHENSIVE EXCAVATION OUTSIDE BUILDING FOOTPRINT

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Remediation Last Updated 12/2/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal YES Groundwater Treatment No
Soil Treatment Area 32,600 SF GW Treatment Area NA
Treatment Perimeter 1,120 LF GW Treatment Method NA
Soil Disposal Volume 6,100 CY Treatment Depth 8 FT bgs

Alternative 1 9,700 CY of soil will be excavated over 32,600 SF area
Specific 2 Some of the Port's maintenance operations will be temporarily moved
Assumptions 3 Average depth of excavation will be 8 FT bgs

4 3,600 CY of soil excavated will be clean overburden materials
5 6,100 CY of soil excavated will be above Method C cleanup levels
6 480 CY of the contaminated soil excavated will contain NAPL
7 All soil with DNAPL will be transported to Arlington, OR for RCRA stabilization
8 Non DNAPL contaminated soil above Method C will be landfilled as CAMU-eligible waste in Arlington, OR
9 Existing utilities will need to be removed and replaced following excavation activities

10 3 months will be needed to perform the work
11 Site will be restored to existing conditions following remediation

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$1,831,208 1 Mobilization / Demobilization 1 LS $67,000 $67,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
4 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
5 Decommission Groundwater Monitoring & Biovent Wells 35 EA $920 $32,200
6 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
7 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
8 Demo Retaining Wall 160 LF $75 $12,000
9 Install Freeze Wall Shoring for Building (200 LF) 4,200 SF $34.00 $142,800
10 Install Freeze Wall Shoring for Excavation Perimeter (720 LF) 15,120 SF $31.00 $468,720
11 Install Sheet Pile Wall Shoring along Slurry Wall (100 LF) 2,500 SF $45.00 $112,500
12 Remove Surface Asphalt in Storage Yard and Road 32,600 SF $0.88 $28,688
13 Remove 42-IN HDPE Culvert and Replace after Excavation 125 LF $150 $18,750
14 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,600 CY $27 $97,200
15 Excavation and Stockpiling of Contaminated Soil 6,100 CY $28 $170,800
16 Contaminated Water Handling and Environmental Protection 1 LS $30,000 $30,000
17 Loading of Contaminated Soil 9,150 TN $6 $54,900
18 Import of Clean Fill to the Site 6,100 CY $20 $122,000
19 Backfill and Compaction of Excavation 9,700 CY $9 $87,300
20 Asphalt Paving of Site Excavation Area 32,600 SF $4 $130,400
21 Rebuild Access Road (150 LF) 3,750 SF $5 $18,750
22 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
23 Rebuild Retaining Wall 160 LF $150 $24,000
24 Monitoring Well Installation 10 EA $5,400 $54,000
25 Contractor Reporting and Closeout Submittals 200 HR $90 $18,000

Contaminated Waste Disposal and Transportation

$1,680,968 1 NAPL Soil (CAMU RCRA Stabilization) Costs 720 TN $255 $183,600
2 Transportation Costs to RCRA Stabilization Facility 720 TN $55 $39,600
3 Liquid NAPL Material Disposal Costs (Incinerator) 2,900 GAL $10 $29,000
4 Liquid NAPL Transportation Costs to Incinerator 58 DRUM $250 $14,500
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 8,000 TN $115 $920,000
6 Transportation Costs to Subtitle C Landfill 8,000 TN $55 $440,000
7 Non-Hazardous Material Disposal Costs (Subtitle D) 60 TN $30 $1,800
8 Transportation Costs to Subtitle D Landfill 60 TN $25 $1,500
9 Contaminated Water Treatment and Disposal 183,000 GAL $0.20 $36,600
10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 845 TN $8 $6,761
11 Transportation Costs to Asphalt Recycler 845 TN $9 $7,607

Subtotal Contractor Costs $3,512,176

Contractor Contingency (%) 20 % $3,512,176 $702,435

Total Contractor Costs $4,210,000
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ALTERNATIVE S2 COMPREHENSIVE EXCAVATION OUTSIDE BUILDING FOOTPRINT (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $4,210,000 $84,200
2 Regulatory Review, Coordination, and Meetings (% DCC) 1 % $4,210,000 $42,100
3 Engineering Design (% DCC) 3 % $4,210,000 $126,300
4 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
5 Bid & RFI Support 60 HR $135 $8,100
6 Construction Oversight and QA (% DCC) 5 % $4,210,000 $210,500
7 Confirmational Sample Collection and Reporting 1 LS $30,000 $30,000
8 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $567,700

Engineering Contingency (%) 10 % $567,700 $56,770

Total Engineering Costs $624,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update IC Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25 % $15,036 $3,759
Total Annual O&M Cost $18,800
Annual LTM Cost (Monitoring and Sampling) 2 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mobilization/Demobilization for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330

LTM Contingency 25 % $26,330 $6,583

Total Annual LTM Cost $32,900
Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years Until Project Completion 30 $629,800

Present-Worth O&M Cost Presumed Interest Rate 3 % $431,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $4,830,000 $4,830,000

TOTAL O&M COSTS (PRESENT WORTH) $431,000 $5,260,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $337,000 $5,597,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $145,000 $5,742,000

TOTAL PRESENT-WORTH COST $5,700,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CF: cubic feet LTM: long-term monitoring
CY:  cubic yard MFA: maintenance facility area
DCC: direct capital costs NA:  not applicable
DNAPL: dense, non-aqueous phase liquid NAPL: non-aqueous phase liquid
DRO: diesel range organics O&M: operating and maintenance
DY:  Day QA: quality assurance
EA:  each RCRA: Resource Conservation and Recovery Act
FT: feet RFI: request for information
GAL:  gallon RI/FS: remedial investigation and feasibility study
HDPE: high density polyethylene TN:  ton
HR: hour SVOCs: semi volatile organics compounds
IC: institutional control WK:  week
IN: inch
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ALTERNATIVE S3 DNAPL EXCAVATION OUTSIDE BUILDING FOOTPRINT

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Area Remediation Last Updated 12/2/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal YES Groundwater Treatment No
Soil Treatment Area 24,900 SF GW Treatment Area NA
Treatment Perimeter 850 LF GW Treatment Method NA
Soil Disposal Volume 4,700 CY Treatment Depth 8 FT bgs

Alternative 1 7,500 CY of soil will be excavated over 24,900 SF area
Specific 2 Some of the Port's maintenance operations will be temporarily moved
Assumptions 3 Average depth of excavation will be 8 FT bgs

4 2,800 CY of soil excavated will be clean overburden materials
5 4,700 CY of soil excavated will be above Method C cleanup levels
6 480 CY of soil containing DNAPL will be treated by RCRA stabilization with CAMU approval 
7 All soil with DNAPL will be transported to Arlington, OR, for RCRA stabilization
8 Non DNAPL contaminated soil above Method C will be landfilled as CAMU-eligible waste in Arlington, OR
9 Existing utilities will need to be removed and replaced following excavation activities
10 2-3 months will be needed to perform the work
11 Site will be restored to existing conditions following remediation

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$1,531,512 1 Mobilization / Demobilization 1 LS $67,000 $67,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
4 Demo Horizontal Bioventing Wells 800 LF $37 $29,600
5 Decommission Groundwater Monitoring & Biovent Wells 25 EA $920 $23,000
6 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
7 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
8 Demo Retaining Wall 160 LF $75 $12,000
9 Install Freeze Wall Shoring for Building (200 LF) 4,200 SF $34 $142,800
10 Install Freeze Wall Shoring for Excavation Perimeter (550 LF) 11,550 SF $31 $358,050
11 Install Sheet Pile Wall Shoring along Slurry Wall (100 LF) 2,500 SF $45 $112,500
12 Remove Surface Asphalt in Storage Yard and Road 24,900 SF $0.88 $21,912
13 Remove 42-IN HDPE Culvert and Replace after Excavation 125 LF $150 $18,750
14 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 2,800 CY $27 $75,600
15 Excavation and Stockpiling of Contaminated Soil 4,700 CY $28 $131,600
16 Loading of Contaminated Soil 7,050 TN $6 $42,300
17 Contaminated Water Handling and Environmental Protection 1 LS $25,000 $25,000
18 Import of Clean Fill to the Site 4,700 CY $20 $94,000
19 Backfill and Compaction of Excavation 7,500 CY $9 $67,500
20 Asphalt Paving of Site Excavation Area 24,900 SF $4 $99,600
21 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
22 Rebuild Retaining Wall 160 LF $150 $24,000
23 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
24 Monitoring Well Installation 7 EA $5,400 $37,800
25 Contractor Reporting and Closeout Submittals 160 HR $90 $14,400

Contaminated Waste Disposal and Transportation

$1,506,725 1 NAPL Soil (CAMU RCRA Stabilization) Costs 720 TN $255 $183,600
2 Transportation Costs to RCRA Stabilization Facility 720 TN $55 $39,600
3 Liquid NAPL Material Disposal Costs (Incinerator) 2,900 GAL $10 $29,000
4 Liquid NAPL Transportation Costs to Incinerator 58 DRUM $250 $14,500
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 7,050 TN $115 $810,750
6 Transportation Costs to Subtitle C Landfill 7,050 TN $55 $387,750
7 Non-Hazardous Material Disposal Costs (Subtitle D) 45 TN $30 $1,350
8 Transportation Costs to Subtitle D Landfill 45 TN $25 $1,125
9 Contaminated Water Treatment and Disposal 140,000 GAL $0.20 $28,000
10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 650 TN $8 $5,200
11 Transportation Costs to Asphalt Recycler 650 TN $9 $5,850

Subtotal Contractor Costs $3,038,237

Contractor Contingency (%) 20 % $3,038,237 $607,647

Total Contractor Costs $3,650,000
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ALTERNATIVE S3 DNAPL EXCAVATION OUTSIDE BUILDING FOOTPRINT (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $3,650,000 $73,000
2 Regulatory Review, Coordination, and Meetings (% DCC) 1 % $3,650,000 $36,500
3 Engineering Design (% DCC) 4 % $3,650,000 $146,000
4 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
5 Bid & RFI Support 60 HR $135 $8,100
6 Construction Oversight and QA (% DCC) 5 % $3,650,000 $182,500
7 Confirmational Sample Collection and Reporting 1 LS $20,000 $20,000
8 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $532,600

Engineering Contingency (%) 10 % $532,600 $53,260

Total Engineering Costs $586,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25 % $15,036 $3,759
Total Annual O&M Cost $18,800

Annual LTM Cost (Monitoring and Sampling) 2 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mobilization/Demobilization for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330

LTM Contingency 25 % $26,330 $6,582.50

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years Until Project Completion 30 $629,800

Present-Worth O&M Cost Presumed Interest Rate 3 % $431,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $4,240,000 $4,240,000

TOTAL O&M COSTS (PRESENT WORTH) $431,000 $4,670,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $292,000 $4,962,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $127,000 $5,089,000

TOTAL PRESENT-WORTH COST $5,100,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CY:  cubic yard LTM: long-term monitoring
DCC: direct costs MFA: maintenance facility area
DNAPL: dense, non-aqueous phase liquid NA:  not applicable
DRO: diesel range organics NAPL: non-aqueous phase liquid
DY:  Day O&M: operating and maintenance
EA:  each QA: quality assurance
FT: feet RCRA: Resource Conservation and Recovery Act
GAL:  gallon RFI: request for information
HDPE: high density polyethylene RI/FS: remedial investigation and feasibility study
HR: hour TN:  ton
IC: institutional control SVOCs: semi volatile organics compounds
IN: inch WK:  week
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ALTERNATIVE S4 DNAPL EXCAVATION OUTSIDE BUILDING FOOTPRINT, LIMITED EXCAVATION INSIDE

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Remediation Last Updated 12/2/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal YES Groundwater Treatment No
Soil Treatment Area 26,400 SF GW Treatment Area NA
Treatment Perimeter 850 LF GW Treatment Method NA
Soil Disposal Volume 4,900 CY Treatment Depth 8 FT bgs

Alternative 1 8,000 CY of soil will be excavated over 26,400 SF area
Specific 2 A portion of the Port's maintenance building will be removed to access contaminated soil
Assumptions 3 Some of the Port's maintenance operations will be temporarily moved

4 Average depth of excavation will be 8 FT bgs
5 2,900 CY of soil excavated will be clean overburden materials
6 4,900 CY of soil excavated will be above Method C cleanup levels
7 170 CY will be excavated from inside the building over a 1,500 SF area
8 510 CY of soil containing DNAPL will be treated by RCRA stabilization with CAMU approval 
9 All soil with DNAPL will be transported to Arlington, OR, for RCRA stabilization

10 Non DNAPL contaminated soil above Method C will be landfilled as CAMU-eligible waste in Arlington, OR
11 Existing utilities will need to be removed and replaced following excavation activities
12 5 months will be needed to perform the work
13 Site will be restored to existing conditions following remediation

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction
$1,616,522 1 Mobilization / Demobilization 1 LS $67,000 $67,000

2 Contractor Work Plans 240 HR $90 $21,600
3 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
4 Demo Port's Maintenance Building Interior Floor Slab 1,500 SF $13 $19,500
5 Demo Horizontal Bioventing Wells 800 LF $37 $29,600
6 Decommission Groundwater Monitoring & Biovent Wells 25 EA $920 $23,000
7 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
8 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
9 Demo Retaining Wall 160 LF $75 $12,000
10 Install Freeze Wall Shoring for Building (200 LF) 4,200 SF $34 $142,800
11 Install Freeze Wall Shoring for Excavation Perimeter (550 LF) 11,550 SF $31 $358,050
12 Install Sheet Pile Wall Shoring along Slurry Wall (100 LF) 2,500 SF $45 $112,500
13 Remove Surface Asphalt in Storage Yard and Road 24,900 SF $0.88 $21,912
14 Remove 42-IN HDPE Culvert and Replace after Excavation 125 LF $150 $18,750
15 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 2,900 CY $27 $78,300
16 Specialty excavation of Contaminated Soil inside building 170 CY $75 $12,750
17 Excavation and Stockpiling of Contaminated Soil 4,900 CY $28 $137,200
18 Loading Contaminated Soil for Off-Site Disposal 7,605 TN $6 $45,630
19 Contaminated Water Handling and Environmental Protection 1 LS $27,500 $27,500
20 Import of Clean Fill to the Site 5,070 CY $20 $101,400
21 Backfill and Compaction of Excavation 7,970 CY $9 $71,730
22 Asphalt Paving of Site Excavation Area 24,900 SF $4.00 $99,600
23 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
24 Rebuild Retaining Wall 160 LF $150 $24,000
25 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
26 Reconstruct Maintenance Building Interior Floor Slab 1,500 SF $18 $27,000
27 Monitoring Well Installation 7 EA $5,400 $37,800
28 Contractor Reporting and Closeout Submittals 160 HR $90 $14,400

Contaminated Waste Disposal and Transportation
$1,576,275 1 NAPL Soil (CAMU RCRA Stabilization) Costs 765 TN $255 $195,075

2 Transportation Costs to RCRA Stabilization Facility 765 TN $55 $42,075
3 Liquid NAPL Material Disposal Costs (Incinerator) 3,100 GAL $10 $31,000
4 Liquid NAPL Transportation Costs to Incinerator 62 DRUM $250 $15,500
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 7,350 TN $115 $845,250
6 Transportation Costs to Subtitle C Landfill 7,350 TN $55 $404,250
7 Non-Hazardous Material Disposal Costs (Subtitle D) 45 TN $30 $1,350
8 Transportation Costs to Subtitle D Landfill 45 TN $25 $1,125
9 Contaminated Water Treatment and Disposal 148,000 GAL $0.20 $29,600
10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 650 TN $8 $5,200
11 Transportation Costs to Asphalt Recycler 650 TN $9 $5,850

Subtotal Contractor Costs $3,192,797

Contractor Contingency (%) 20 % $3,192,797 $638,559

Total Contractor Costs $3,830,000
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ALTERNATIVE S4 DNAPL EXCAVATION OUTSIDE BUILDING FOOTPRINT, LIMITED EXCAVATION INSIDE (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $3,830,000 $76,600
2 Regulatory Review, Coordination, and Meetings (% DCC) 1 % $3,830,000 $38,300
3 Engineering Design (% DCC) 4 % $3,830,000 $153,200
4 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
5 Bid & RFI Support 60 HR $135 $8,100
6 Construction Oversight and QA (% DCC) 5 % $3,830,000 $191,500
7 Confirmational Sample Collection and Reporting 1 LS $20,000 $20,000
8 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $554,200

Engineering Contingency (%) 10 % $554,200 $55,420

Total Engineering Costs $610,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25 % $15,036 $3,759
Total Annual O&M Cost $18,800

Annual LTM Cost (Monitoring and Sampling) 2 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mobilization/Demobilization for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330

LTM Contingency 25 % $26,330 $6,583

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years Until Project Completion 30 $629,800

Present-Worth O&M Cost Presumed Interest Rate 3 % $431,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $4,440,000 $4,440,000

TOTAL O&M COSTS (PRESENT WORTH) $431,000 $4,870,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $306,000 $5,176,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $133,000 $5,309,000

TOTAL PRESENT-WORTH COST $5,300,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CY:  cubic yard LTM: long-term monitoring
DCC: direct costs MFA: maintenance facility area
DNAPL: dense, non-aqueous phase liquid NA:  not applicable
DRO: diesel range organics NAPL: non-aqueous phase liquid
DY:  Day O&M: operating and maintenance
EA:  each QA: quality assurance
FT: feet RCRA: Resource Conservation and Recovery Act
GAL:  gallon RFI: request for information
HDPE: high density polyethylene RI/FS: remedial investigation and feasibility study
HR: hour TN:  ton
IC: institutional control SVOCs: semi volatile organics compounds
IN: inch WK:  week
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ALTERNATIVE S5 SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Remediation Last Updated 12/2/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal NO Groundwater Treatment No
Soil Treatment Area 32,600 SF GW Treatment Area NA
Treatment Perimeter 1,110 LF GW Treatment Method NA
Soil Disposal Volume 0 CY Treatment Depth 9 FT bgs

Alternative 1 7,300 CY of soil will be solidified over 32,600 SF area
Specific 2 Some of the Port's maintenance operations will be temporarily moved
Assumptions 3 Zone of solidification will be 3 to 9 FT bgs

4 3,600 CY of clean overburden materials will be excavated prior to treatment  
5 Existing utilities will need to be removed and replaced following treatment activities
6 Approximately 5 months will be needed to perform the work
7 Site will be restored to existing conditions following remediation, although grades may be modified

 8 No solidification spoils or overburden soil will be disposed of off-site.  All material is planned for re-use
9 Water is readily available on site

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$1,681,044 1 Mobilization / Demobilization 1 LS $225,000 $225,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 400 CY $300 $120,000
4 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
5 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
6 Decommission Groundwater Monitoring & Biovent Wells 40 EA $920 $36,800
7 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
8 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
9 Demo Retaining Wall 160 LF $75 $12,000
10 Remove Surface Asphalt in Storage Yard and Road 32,600 SF $0.88 $28,688
11 Remove 42-IN HDPE Culvert and Replace after Excavation 125 LF $150 $18,750
12 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,600 CY $27 $97,200
13 Storm Water Handling and Environmental Protection 1 LS $11,000 $11,000
14 Solidification Materials (8% NewCem Slag Cement) 876 TN $130 $113,880
15 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 219 TN $230 $50,370
16 Solidification Materials (0.5% Caustic Soda) 55 TN $1,275 $69,806
17 Solidification Labor and Equipment 7,300 CY $60 $438,000
18 Geotextile Fabric Marker Layer over Solidified Soil 3,800 SY $1.75 $6,650
19 Import of Clean Backfill for Transition Grades 1,700 CY $20 $34,000
19 Backfill and Compaction of Excavation 3,600 CY $9 $32,400
20 Asphalt Paving of Excavation, Solidification, and Transition Areas 32,600 SF $4 $130,400
21 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
22 Rebuild Retaining Wall 160 LF $150 $24,000
23 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
24 Monitoring Well Installation 10 EA $5,400 $54,000
25 Contractor Reporting and Closeout Submittals 160 HR $90 $14,400

Contaminated Waste Disposal and Transportation

$14,368 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $255 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $55 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 0 GAL $10 $0
4 Liquid NAPL Transportation Costs to Incinerator 0 DRUM $250 $0
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 0 TN $115 $0
6 Transportation Costs to Subtitle C Landfill 0 TN $55 $0
7 Non-Hazardous Material Disposal Costs (Subtitle D) 0 TN $30 $0
8 Transportation Costs to Subtitle D Landfill 0 TN $25 $0
9 Contaminated Water Treatment and Disposal 0 GAL $0.20 $0

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 845 TN $8 $6,761
11 Transportation Costs to Asphalt Recycler 845 TN $9 $7,607

Subtotal Contractor Costs $1,695,412

Contractor Contingency (%) 20 % $1,695,412 $339,082

Total Contractor Costs $2,030,000
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ALTERNATIVE S5 SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $2,030,000 $40,600
2 Regulatory Review, Coordination, and Meetings (% DCC) 2 % $2,030,000 $40,600
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
4 Engineering Design (% DCC) 7 % $2,030,000 $142,100
5 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
6 Bid & RFI Support 60 HR $135 $8,100
7 Construction Oversight and QA (% DCC) 5 % $2,030,000 $101,500
8 Confirmational Sample Collection and Reporting 1 LS $33,000 $33,000
9 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $507,400

Engineering Contingency (%) 10 % $507,400 $50,740

Total Engineering Costs $558,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25 % $15,036 $3,759
Total Annual O&M Cost $18,800
Annual LTM Cost (Monitoring and Sampling of Leachate and Physical Performance of Solidified Soil) 10 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mobilization/Demobilization for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330

LTM Contingency 25 % $26,330 $6,583

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years Until Project Completion 30 $893,000

Present-Worth O&M Cost Presumed Interest Rate 3% $649,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $2,590,000 $2,590,000

TOTAL O&M COSTS (PRESENT WORTH) $649,000 $3,240,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $162,000 $3,402,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $78,000 $3,480,000

TOTAL PRESENT-WORTH COST $3,500,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface IN: inch
CAMU: Corrective Action Management Unit LF:  linear feet
CY:  cubic yard LS:  lump sum
DCC: direct capital costs LTM: long-term monitoring
DNAPL: dense, non-aqueous phase liquid MFA: maintenance facility area
DRO: diesel range organics NA:  not applicable
DY:  Day NAPL: non-aqueous phase liquid
EA:  each O&M: operating and maintenance
FT: feet RCRA: Resource Conservation and Recovery Act
GAL:  gallon RI/FS: remedial investigation and feasibility study
HDPE: high density polyethylene TN:  ton
HR: hour SVOCs: semi volatile organics compounds
IC: institutional control WK:  week
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ALTERNATIVE S5A SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT, DNAPL RECOVERY UNDER MECHANICS SHOP

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Area Remediation Last Updated 12/2/2015
Document RI/FS Cost Estimate Source of Costs Engineers Estimate
Soil Removal NO Groundwater Treatment No
Soil Treatment Area 33,500 SF GW Treatment Area NA
Treatment Perimeter 1,110 LF GW Treatment Method NA
Soil Disposal Volume 0 CY Treatment Depth 9 FT bgs

Alternative 1 7,300 CY of soil will be solidified over 32,600 SF area
Specific 2 Some of the Port's maintenance operations will be temporarily moved
Assumptions 3 Zone of solidification will be 3 to 9 feet bgs

4 3,600 CY of clean overburden materials will be excavated prior to treatment
5 Existing utilities will need to be removed and replaced following treatment activities
6 Approximately 6 months will be needed to perform construction work
7 Site will be restored to existing conditions following remediation, although grades may be modified
8 No solidification spoils or overburden soil will be disposed of off-site.  All material is planned for re-use
9 Water is readily available on site

10 An additional 900 SF under the Mechanics Shop will implement active DNAPL Recovery
11 DNAPL recovery will require installing five 4-inch wells and pneumatic DNAPL recovery pumps in the Mechancs Shop NE corner.
12 Heaters will be used in each recovery well to enhance DNAPL recovery

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$1,760,219 1 Mobilization / demobilization 1 LS $225,000 $225,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 400 CY $300 $120,000
4 Temporary relocation of Port Maintenance Operations 1 LS $30,000 $30,000
5 Demo Horizontal bioventing wells & connection piping 800 LF $37 $29,600
6 Decommission groundwater monitoring & biovent wells 40 EA $920 $36,800
7 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
8 Demo underground utilities and fencing 1 LS $28,000 $28,000
9 Demo retaining wall 160 LF $75 $12,000
10 Remove surface asphalt in storage yard and road 32,600 SF $0.88 $28,688
11 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,600 CY $27 $97,200
12 Remove 42-inch HDPE culvert and replace after excavation 125 LF $150 $18,750
13 Storm water handling and Environmental Protection 1 LS $11,000 $11,000
14 Solidification Materials (8% NewCem Slag Cement) 876 TN $130 $113,880
15 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 219 TN $230 $50,370
16 Solidification Materials (0.5% Caustic Soda) 55 TN $1,275 $69,806
17 Solidification Labor and Equipment 7,300 CY $60 $438,000
18 Geotextile fabric marker layer over solidified soil 3,800 SY $1.75 $6,650
19 Import of clean backfill for transition grades 1,700 CY $20 $34,000
20 Backfill and Compaction of Excavation 3,600 CY $9 $32,400
21 Asphalt Paving of Excavation, Solidification, and Transition Areas 32,600 SF $4 $130,400
22 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
23 Rebuild retaining wall 160 LF $150 $24,000
24 Replace connection piping for bioventing system 600 LF $40 $24,000
25 Monitoring Well Installation 10 EA $5,400 $54,000
26 Product Recovery Well Installation 5 EA $6,000 $30,000
27 DNAPL Recovery Equipment and Supplies 1 LS $23,600 $23,600
28 Heaters for Recovery Wells 5 EA $175 $875
29 Product Recovery System Installation and Startup 1 LS $17,500 $17,500
30 Contractor Reporting and Closeout Submittals 240 HR $90 $21,600

Contaminated Waste Disposal and Transportation

$15,515 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $255 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $55 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 50 GAL $10 $500
4 Liquid NAPL Transportation Costs to Incinerator 1 DRUM $250 $250
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 0 TN $115 $0
6 Transportation Costs to Subtitle C Landfill 0 TN $55 $0
7 Non-Hazardous Material Disposal Costs (Subtitle D) 0 TN $30 $0
8 Transportation Costs to Subtitle D Landfill 0 TN $25 $0
9 Contaminated water treatment and disposal 0 GAL $0.20 $0
10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 869 TN $8 $6,948
11 Transportation Costs to Asphalt Recycler 869 TN $9 $7,817

Subtotal Contractor Costs $1,775,734

Contractor Contingency (%) 20 % $1,775,734 $355,147

Total Contractor Costs $2,130,000
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ALTERNATIVE S5A SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT, DNAPL RECOVERY UNDER MECHANICS SHOP

(CONTINUED)
Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $2,130,000 $42,600
2 Regulatory Review, Coordination, and Meetings (% DCC) 2 % $2,130,000 $42,600
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
4 Engineering Design (% DCC) 7 % $2,130,000 $149,100
5 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
6 Bid & RFI Support 60 HR $135 $8,100
7 Construction Oversight and QA (% DCC) 5 % $2,130,000 $106,500
8 System Startup (if applicable) 1 LS $5,000 $5,000
9 Confirmational Sample Collection and Reporting 1 LS $33,000 $33,000

10 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $528,400

Engineering Contingency (%) 10 % $528,400 $52,840

Total Engineering Costs $581,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LONG-TERM MONITORING COSTS

Annual O&M Cost (DNAPL Recovery) 3 Years of Annual O&M

$57,080 1 Project Management & Coordination 48 HR $135 $6,480
2 Mob/Demob for O&M (monthly) 12 EA $1,800 $21,600
3 Monthly O&M Labor 12 EA $1,500 $18,000
4 Equipment Repair and Supplies 1 LS $7,500 $7,500
5 Annual Product Recovery Reporting 1 EA $3,500 $3,500

Subtotal Annual O&M Cost (DNAPL Recovery) $57,080
O&M Contingency (DNAPL Recovery) 25 % $57,080 $14,270
Total Annual O&M Cost (DNAPL Recovery) $71,400

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) $15,036
O&M Contingency (ICs Maintenance and Asphalt Inspection/Repair as Needed) 25 % $15,036 $3,759
Total Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) $18,800
Total Annual O&M Cost $90,200

Annual LTM Cost (Monitoring and Sampling of Leachate and Physical performance of solidified soil) 13 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mob/Demob for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330
LTM Contingency 25 % $26,330 $6,583
Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $123,100

Total Non-Routine O&M Cost Estimated to be 2% of Construction Costs $2,500

Total O&M and LTM Cost Years till project completion 30 $1,208,000

Present-Worth O&M Cost Presumed Interest Rate 3% $920,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $2,710,000 $2,710,000

TOTAL O&M COSTS (PRESENT WORTH) $920,000 $3,630,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $170,000 $3,800,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $81,000 $3,881,000

TOTAL PRESENT-WORTH COST $3,900,000

kpet461
Sticky Note
For Alternative S5A only, an allowance of $2,500 is provided for "Non-Routine Operations and Maintenance" - which is 2% of construction cost. Should this allowance be applied to all 10 soil remediation alternatives or should it be eliminated and included as a contingency applied to estimates of annual O&M and long-term monitoring (LTM) costs?



J:\Projects\I\IP\Longview\MFA RIFS Report\11  Reports & Deliverables\H - Final Revised RI-FS Report\To Ecology 12-18-15\Appendices\Appendix J\Alternative S5 - Cost Estimate - DEC 2015.xls
Page 5 of 9
12/17/2015

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface
CAMU: Corrective Action Management Unit LF:  linear feet
CY:  cubic yard LS:  lump sum
DCC: direct capital costs LTM: long-term monitoring
DNAPL: dense, non-aqueous phase liquid MFA: maintenance facility area
DRO: diesel range organics NA:  not applicable
DY:  Day NAPL: non-aqueous phase liquid
EA:  each O&M: operating and maintenance
FT: feet RCRA: Resource Conservation and Recovery Act
GAL:  gallon RI/FS: remedial investigation and feasibility study
HDPE: high density polyethylene TN:  ton
HR: hour SVOCs: semi volatile organics compounds
IC: institutional control WK:  week
IN: inch
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ALTERNATIVE S5B SOLIDIFICATION OUTSIDE AND INSIDE BUILDING FOOTPRINT WITH
RELOCATION OF SOIL NEAR RAILROAD TRACKS

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Area Remediation Last Updated 12/2/2015
Document RI/FS Cost Estimate Source of Costs Engineers Estimate
Soil Removal NO Groundwater Treatment No
Soil Treatment Area 34,700 SF (32,600 outside and 2,100 inside building) GW Treatment Area NA
Treatment Perimeter 1,110 LF GW Treatment Method NA
Soil Disposal Volume 0 CY Treatment Depth 9 FT bgs

Alternative 1 5,300 CY of soil will be solidified over 23,700 SF area outside building footprint
Specific 1,650 CY of soil will be relocated from 8,900 SF area 80 ft from the edge of rail and combined with other soils to be solidified 
Assumptions 2 500 CY of soil will be solidified from a 2,100 SF area under the Mechanics Shop

3 Some of the Port's maintenance operations will be temporarily moved 
4 The portion of the building with lower ceiling height will be removed and reconstructed following solidification
5 3,900 CY of clean overburden materials will be excavated prior to treatment
6 Zone of solidification will be 6 feet thick (3 to 9 feet bgs) and the zone of excavation will be 5 feet thick (3 to 8 feet bgs)
7 Volumetric Expansion of the 7,450 CY of solidified soil will be 35% and will result in an additional 2,600 CY of material on site
8 The total volume of solidified soil on site to remain on site is estimated to be 10,050 CY
9 Existing utilities will need to be removed and replaced following treatment activities
10 Approximately 3 to 4 months will be needed to perform the work
11 2 weeks will be needed for mob / demob
12 6 to 8 weeks will be needed for the solidification / stabilization tasks
13 Site will be restored to existing conditions following remediation, but with new higher grades and no retaining wall
14 No solidification spoils or overburden soil will be disposed of off-site.  All material is planned for re-use.  
15 Water is readily available on site

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$1,968,070 1 Mobilization / Demobilization 1 LS $225,000 $225,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 350 CY $300 $105,000
4 Temporary relocation of Port Maintenance Operations 1 LS $30,000 $30,000
5 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
6 Decommission Groundwater Monitoring & Bioventing Wells 40 EA $920 $36,800
7 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
8 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
9 Demo Retaining Wall 220 LF $75 $16,500
10 Demo Portion of Building with Lower Roof Height 2,500 SF $25 $62,500
11 Remove Surface Asphalt in Storage Yard and Road 32,600 SF $0.88 $28,688
12 Remove 42-inch HDPE Culvert and Replace after Solidification 125 LF $150 $18,750
13 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,900 CY $27 $105,300
14 Stormwater Handling and Environmental Protection 1 LS $11,000 $11,000
15 Excavate Soil from 3 to 8 feet bgs within 80 feet of Railroad Tracks 1,650 CY $14 $23,100
16 Relocate and Backfill Soil from Near the Railroad Tracks 1,650 CY $9 $14,850
17 Solidification Materials (8% NewCem Slag Cement) 894 TN $130 $116,220
18 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 224 TN $230 $51,405
19 Solidification Materials (0.5% Caustic Soda) 56 TN $1,275 $71,241
20 Solidification Labor and Equipment Outside Building Footrprint 6,950 CY $60 $417,000
21 Solidification Labor and Equipment Under Mechanics Shop 500 CY $60 $30,000
22 Geotextile Fabric Marker Layer Over Solidified Soil 2,867 SF $1.75 $5,017
23 Import of Clean Backfill for Transition Grades 1,700 CY $20 $34,000
24 Additional Import of Backfill Material to Replace Relocated Soil 1,600 CY $20 $32,000
25 Backfill and Compaction of Overburden Soil Stockpiles on Site 3,900 CY $11 $42,900
26 Backfill and Compaction of Transitional Backfill Material 3,300 CY $9 $29,700
27 Asphalt Paving of Excavation, Solidification, and Transition Areas 32,600 SF $4 $130,400
28 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
29 Reconstruct Lower Roof Height Portion of Maintenance Building 2,500 SF $50 $125,000
30 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
31 Monitoring Well Installation 10 EA $5,400 $54,000
32 Contractor Reporting and Closeout Submittals 200 HR $90 $18,000

Contaminated Waste Disposal and Transportation

$14,368 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $255 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $55 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 0 GAL $10 $0
4 Liquid NAPL Transportation Costs to Incinerator 0 DRUM $250 $0
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 0 TN $115 $0
6 Transportation Costs to Subtitle C Landfill 0 TN $55 $0
7 Non-Hazardous Material Disposal Costs (Subtitle D) 0 TN $30 $0
8 Transportation Costs to Subtitle D Landfill 0 TN $25 $0
9 Contaminated water treatment and disposal 0 GAL $0.20 $0
10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 845 TN $8 $6,761
11 Transportation Costs to Asphalt Recycler 845 TN $9 $7,607

Subtotal Contractor Costs $1,982,438

Contractor Contingency (%) 20 % $1,982,438 $396,488

Total Contractor Costs $2,379,000

kpet461
Sticky Note
The purpose and need for additional backfill is unclear and indicates that there will be a net decrease in volume. A table should be provided summarizing the material balance within each to substantiate the quantities and costs associated with excavation, material swell, and backfilling.
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ALTERNATIVE S5B SOLIDIFICATION OUTSIDE AND INSIDE BUILDING FOOTPRINT WITH
RELOCATION OF SOIL NEAR RAILROAD TRACKS (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $2,379,000 $47,580
2 Regulatory Review, Coordination, and Meetings (% DCC) 2 % $2,379,000 $47,580
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
4 Engineering Design (% DCC) 7 % $2,379,000 $166,530
5 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
6 Bid & RFI Support 60 HR $135 $8,100
7 Construction Oversight and QA (% DCC) 5 % $2,379,000 $118,950
8 Conformational Sample Collection and Reporting 1 LS $33,000 $33,000
9 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $563,240

Engineering Contingency (%) 10 % $563,240 $56,324

Total Engineering Costs $620,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LONG-TERM MONITORING COSTS

Annual O&M Cost (Institutional Controls Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25 % $15,036 $3,759
Total Annual O&M Cost $18,800

Annual LTM Cost (Monitoring and Sampling of Leachate and Physical performance of solidified soil) 10 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mob/Demob for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330
LTM Contingency 25 % $26,330 $6,583

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years till project completion 30 $893,000

Present-Worth O&M Cost Presumed Interest Rate 3% $649,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $2,999,000 $2,999,000

TOTAL O&M COSTS (PRESENT WORTH) $649,000 $3,648,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $190,000 $3,838,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $90,000 $3,928,000

TOTAL PRESENT-WORTH COST $3,900,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface IN: inch
CAMU: Corrective Action Management Unit LF:  linear feet
CY:  cubic yard LS:  lump sum
DCC: direct capital costs LTM: long-term monitoring
DNAPL: dense, non-aqueous phase liquid MFA: maintenance facility area
DRO: diesel range organics NA:  not applicable
DY:  Day NAPL: non-aqueous phase liquid
EA:  each O&M: operating and maintenance
FT: feet RCRA: Resource Conservation and Recovery Act
GAL:  gallon RI/FS: remedial investigation and feasibility study
HDPE: high density polyethylene TN:  ton
HR: hour SVOCs: semi volatile organics compounds
IC: institutional control WK:  week
IN: inch
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ALTERNATIVE S5C SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT, ERH TREATMENT UNDER MECHANICS SHOP
     

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Area Remediation Last Updated 12/3/2015
Document RI/FS Cost Estimate Source of Costs Engineers Estimate
Soil Removal NO Groundwater Treatment No
Soil Treatment Area 34,700 SF GW Treatment Area NA
Treatment Perimeter 1,200 LF GW Treatment Method NA
Soil Disposal Volume 0 CY Treatment Depth 9 FT bgs

Alternative 1 6,100 CY of soil will be solidified over 27,400 SF area
Specific 2 A 7,300 SF area SW of the retaining wall, including 2,100 SF inside the NE building corner will also be thermally treated
Assumptions 3 Some of the Port's maintenance operations will be temporarily moved

4 Zone of solidification will be 3 to 9 feet bgs
5 Zone of treatment inside building will be 3 to 9 feet bgs
6 3,000 CY of clean overburden materials will be excavated prior to treatment
7 Existing utilities will need to be removed and replaced following treatment activities
8 6 months will be needed to perform the ERH work after design is complete
9 2 months be needed for mob / demob
10 4 to 5 weeks will be needed for the solidification / stabilization tasks
11 Site will be restored to existing conditions following remediation, although grades may be modified
12 No solidification spoils or overburden soil will be disposed of off site.  All material is planned for re-use
13 Water is readily available on site

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$2,323,643 1 Mobilization / demobilization 1 LS $240,000 $240,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 400 CY $300 $120,000
4 Temporary relocation of Port Maintenance Operations 1 LS $30,000 $30,000
5 Demo Horizontal bioventing wells & connection piping 800 LF $37 $29,600
6 Decommission groundwater monitoring & biovent wells 40 EA $920 $36,800
7 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
8 Demo underground utilities and fencing 1 LS $28,000 $28,000
9 Demo retaining wall 160 LF $75 $12,000
10 Remove surface asphalt in storage yard and road 27,400 SF $0.88 $24,112
11 Remove 42-inch HDPE culvert and replace after excavation 125 LF $150 $18,750
12 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,000 CY $27 $81,000
13 Storm water handling and Environmental Protection 1 LS $11,000 $11,000
14 Subsurface Installations by ERH Contractor 1 LS $42,000 $42,000
15 Drilling & Analytical Services for subsurface ERH installations 1 LS $70,500 $70,500
16 ERH Surface installations and startup 1 LS $180,750 $180,750
17 ERH Operations 1 LS $348,000 $348,000
18 Electrical Connection and Usage charges 1 LS $102,750 $102,750
19 Activated Carbon Usage 1 LS $7,000 $7,000
20 Other Misc. ERH operational costs 1 LS $14,250 $14,250
21 Solidification Materials (8% NewCem Slag Cement) 732 TN $130 $95,160
22 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 183 TN $230 $42,090
23 Solidification Materials (0.5% Caustic Soda) 46 TN $1,275 $58,331
24 Solidification Labor and Equipment 6,100 CY $60 $366,000
25 Geotextile fabric marker layer over solidified soil 3,800 SY $1.75 $6,650
26 Import of clean backfill for transition grades 1,700 CY $20 $34,000
27 Backfill and Compaction of Excavation 3,000 CY $9 $27,000
28 Asphalt Paving of Excavation, Solidification, and Transition Areas 27,400 SF $4.00 $109,600
29 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
30 Rebuild retaining wall 160 LF $150 $24,000
31 Replace connection piping for bioventing system 600 LF $40 $24,000
32 Monitoring Well Installation 10 EA $5,400 $54,000
33 Contractor Reporting and Closeout Submittals 380 HR $90 $34,200

Contaminated Waste Disposal and Transportation

$30,294 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $255 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $55 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 1,000 GAL $10 $10,000
4 Liquid NAPL Transportation Costs to Incinerator 20 DRUM $250 $5,000
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 0 TN $115 $0
6 Transportation Costs to Subtitle C Landfill 0 TN $55 $0
7 Non-Hazardous Material Disposal Costs (Subtitle D) 0 TN $30 $0
8 Transportation Costs to Subtitle D Landfill 0 TN $25 $0
9 Contaminated water treatment and disposal 0 GAL $0.20 $0

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 900 TN $8 $7,197
11 Transportation Costs to Asphalt Recycler 900 TN $9 $8,097

Subtotal Contractor Costs $2,353,937

Contractor Contingency (%) 20 % $2,353,937 $470,787

Total Contractor Costs $2,820,000

kpet461
Sticky Note
The cost estimates for ERH installation, startup, and operation are based on a subsurface ERH system. Because of safety concerns, the cost estimate should be based on an above-ground ERH system. 

kpet461
Sticky Note
The costs for DNAPL treatment and ERH are reasonable if only soil is being treated. However, combining Alternative GW1 with this soil alternative would reduce redundant tasks and associated costs.

kpet461
Sticky Note
In addition to combing ERH soil treatment with ERH groundwater treatment, conductive heating should be considered in lieu of ERH, especially as a thermal treatment technology to remove heavier polyaromatic hydrocarbons (PAHs).
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ALTERNATIVE S5C SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT, ERH TREATMENT UNDER MECHANICS SHOP

(CONTINUED)
Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $2,820,000 $56,400
2 Regulatory Review, Coordination, and Meetings (% DCC) 2 % $2,820,000 $56,400
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
4 Engineering Design (% DCC) 7 % $2,820,000 $197,400
5 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
6 Bid & RFI Support 60 HR $135 $8,100
7 Construction Oversight and QA (% DCC) 5 % $2,820,000 $141,000
8 System Startup (if applicable) 0 LS $0 $0
9 Confirmational Sample Collection and Reporting 1 LS $33,000 $33,000

10 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $633,800

Engineering Contingency (%) 10 % $633,800 $63,380

Total Engineering Costs $697,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LONG-TERM MONITORING COSTS

Annual O&M Cost (Institutional Controls Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25% % $15,036 $3,759
Total Annual O&M Cost $18,800

Annual LTM Cost (Monitoring and Sampling of Leachate and Physical performance of solidified soil) 10 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mob/Demob for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330

LTM Contingency 25% % $26,330 $6,583

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years till project completion 30 $893,000

Present-Worth O&M Cost Presumed Interest Rate 3% $649,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $3,520,000 $3,520,000

TOTAL O&M COSTS (PRESENT WORTH) $649,000 $4,170,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $226,000 $4,396,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $106,000 $4,502,000

TOTAL PRESENT-WORTH COST $4,500,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface IN: inch
CAMU: Corrective Action Management Unit LF:  linear feet
CY:  cubic yard LS:  lump sum
DCC: direct capital costs LTM: long-term monitoring
DNAPL: dense, non-aqueous phase liquid MFA: maintenance facility area
DRO: diesel range organics NA:  not applicable
DY:  Day NAPL: non-aqueous phase liquid
EA:  each O&M: operating and maintenance
ERH: electrical resistance heating RCRA: Resource Conservation and Recovery Act
FT: feet RI/FS: remedial investigation and feasibility study
GAL:  gallon TN:  ton
HDPE: high density polyethylene SVOCs: semi volatile organics compounds
HR: hour WK:  week
IC: institutional control
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ALTERNATIVE S6 DNAPL TREATMENT BY ERH

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Remediation Last Updated 12/3/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal NO Groundwater Treatment No
Soil Treatment Area 27,000 SF GW Treatment Area NA
Treatment Perimeter 830 LF GW Treatment Method NA
Soil Disposal Volume 0 CY Treatment Depth 9 FT bgs

Alternative 1 6,000 CY of soil will be thermally treated in a 27,000 SF area
Specific 2 A 2,100 SF area inside the NE building corner will also be thermally treated
Assumptions 3 Some of the Port's maintenance operations will be temporarily moved

4 The building will remain in place
5 Zone of treatment will be 3 to 9 FT bgs
6 No excavation work will be necessary
7 Drill cuttings and other miscellanous materials will be disposed off site
8 Existing utilities will need to be removed and replaced following treatment activities
9 9 months will be needed to perform the work
10 Site will be restored to existing conditions following remediation
11 Retaining wall can remain in place
12 No shoring for the building or slurry wall will be necessary

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$2,918,800 1 Mobilization/Demobilization 1 LS $489,000 $489,000
3 Contractor Design and Work Plans 1 LS $86,000 $86,000
4 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
5 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
6 Decommission Groundwater Monitoring & Biovent Wells 35 EA $920 $32,200
7 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
8 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
9 Storm Water Handling and Environmental Protection 1 LS $17,500 $17,500

10 Subsurface Installations by ERH Contractor 1 LS $133,000 $133,000
11 General Trenching and Site Restoration Work 1 LS $50,000 $50,000
12 Drilling & Analytical Services for Subsurface ERH Installations 1 LS $234,000 $234,000
13 Upgrade Electrical Service to Treatment Pad 1 LS $40,000 $40,000
14 ERH Surface Installations and Startup 1 LS $461,000 $461,000
15 ERH Operations 1 LS $726,000 $726,000
16 Electrical Connection and Usage Charges 1 LS $289,000 $289,000
17 Activated Carbon Usage 1 LS $7,000 $7,000
18 Contaminated Water Handling 1 LS $50,000 $50,000
19 Other Misc. ERH Operational Costs 1 LS $15,000 $15,000
20 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
21 Replace Utilities to Builidng 1 LS $75,000 $75,000
22 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
23 Monitoring Well Installation 10 EA $5,400 $54,000
24 Contractor Reporting and Closeout Submittals 200 HR $90 $18,000

Contaminated Waste Disposal and Transportation
$50,085 1 NAPL Soil (CAMU RCRA Stabilization) Costs 5 TN $255 $1,275

2 Transportation Costs to RCRA Stabilization Facility (30-ton min) 30 TN $55 $1,650
3 Liquid NAPL Material Disposal Costs (Incinerator) 2,300 GAL $10 $23,000
4 Liquid NAPL Transportation Costs to Incinerator 46 DRUM $250 $11,500
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 30 TN $115 $3,450
6 Transportation Costs to Subtitle C Landfill 30 TN $55 $1,650
7 Non-Hazardous Material Disposal Costs (Subtitle D) 10 TN $30 $300
8 Transportation Costs to Subtitle D Landfill (30-ton min) 30 TN $25 $750
9 Contaminated Water Treatment and Disposal 30,000 GAL $0.20 $6,000

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 30 TN $8 $240
11 Transportation Costs to Asphalt Recycler 30 TN $9 $270

Subtotal Contractor Costs $2,968,885

Contractor Contingency (%) 30 % $2,968,885 $890,665.50

Total Contractor Costs $3,860,000

kpet461
Sticky Note
The cost estimates for soil alternatives with ERH seem high. For Alternative S6, the cost of Contractor Design and Work Plans (Task 3 under Contractor Costs) is $86,00 and the cost of Engineering Design (Task 3 under Engineering Costs) is $193,000. Justification should be provided for the higher design cost since most of the design work for an ERH system would be completed by the ERH contractor. 

kpet461
Sticky Note

kpet461
Sticky Note
The costs for DNAPL treatment and ERH are reasonable if only soil is being treated. However, combining Alternative GW1 with this soil alternative would reduce redundant tasks and associated costs.

kpet461
Sticky Note
In addition to combing ERH soil treatment with ERH groundwater treatment, conductive heating should be considered in lieu of ERH, especially as a thermal treatment technology to remove heavier PAHs.
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ALTERNATIVE S6 DNAPL TREATMENT BY ERH (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $3,860,000 $77,200
2 Regulatory Review, Coordination, and Meetings (% DCC) 1 % $3,860,000 $38,600
3 Engineering Design (% DCC) 5 % $3,860,000 $193,000
4 Planning for Temporary Relocation of Port Maintenance Ops 100 HR $135 $13,500
5 Bid & RFI Support 80 HR $135 $10,800
6 Construction Oversight and QA (% DCC) 5 % $3,860,000 $193,000
7 Confirmational Sample Collection & Reporting Including Drilling 1 LS $33,000 $33,000
8 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $612,100

Engineering Contingency (%) 10 % $612,100 $61,210

Total Engineering Costs $673,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (Weekly Temp Monitoring for 6 months) 1 Years of Annual O&M

$36,440 1 Project Management and Communication 104 HR $135 $14,040
2 Weekly Temperature Readings 104 HR $100 $10,400
3 Monthly Reports 6 EA $2,000 $12,000

Subtotal Annual O&M Cost (WeeklyTemp Monitoring) $36,440
O&M Contingency (Weekly Temp Monitoring) 25% % $36,440 $9,110
Total Annual O&M Cost (Weekly Temp Monitoring) $45,600

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) $15,036
O&M Contingency (ICs Maintenance and Asphalt Inspection/Repair as Needed) 25% % $15,036 $3,759
Total Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) $18,800
Total Annual O&M Cost $64,400

Annual LTM Cost (Monitoring and Sampling) 2 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mob/Demob for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330
LTM Contingency 25% % $26,330 $6,583
Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $97,300

Total O&M and LTM Cost Years Until Project Completion 30 $675,000

Present-Worth O&M Cost Presumed Interest Rate 3% $476,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $4,530,000 $4,530,000

TOTAL O&M COSTS (PRESENT WORTH) $476,000 $5,010,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $309,000 $5,319,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $136,000 $5,455,000

TOTAL PRESENT-WORTH COST $5,500,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CY:  cubic yard LTM: long-term monitoring
DCC: direct costs MFA: maintenance facility area
DNAPL: dense, non-aqueous phase liquid NA:  not applicable
DRO: diesel range organics NAPL: non-aqueous phase liquid
DY:  Day O&M: operating and maintenance
EA:  each QA: quality assurance
FT: feet RCRA: Resource Conservation and Recovery Act
GAL:  gallon RFI: request for information
HDPE: high density polyethylene RI/FS: remedial investigation and feasibility study
HR: hour TN:  ton
IC: institutional control SVOCs: semi volatile organics compounds
IN: inch WK:  week
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ALTERNATIVE S7 DNAPL EXCAVATION AND ERH

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Remediation Last Updated 12/2/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal Yes Groundwater Treatment No
Soil Treatment Area 27,000 SF GW Treatment Area NA
Treatment Perimeter 850 LF GW Treatment Method NA
Soil Disposal Volume 4,600 CY Treatment Depth 8 outside FT bgs

9 inside FT bgs
Alternative 1 7,400 CY of soil will be excavated over 24,900 SF area
Specific 2 A 2,100 SF area inside the NE building corner will also be thermally treated
Assumptions 3 Some of the Port's maintenance operations will be temporarily moved

4 The building will remain in place
5 Zone of treatment inside building will be 3 to 9 FT bgs
6 Average depth of excavation will be 8 feet bgs outside the building
7 Excavation work will only be done outside the building
8 2,800 CY of soil excavated will be clean overburden materials
9 4,600 CY of soil excavated will be above Method C cleanup levels
10 480 CY of soil containing DNAPL will be treated by RCRA stabilization with CAMU approval 
11 All soil with DNAPL will be transported to Arlington, OR, for RCRA stabilization
12 Non DNAPL contaminated soil above Method C will be landfilled as CAMU-eligible waste in Arlington, OR
13 Drill cuttings and other misc. materials will be disposed of off-site
14 Existing utilities will need to be removed and replaced following treatment activities
15 1.5 to 2 years will be needed to perform the work
16 Site will be restored to existing conditions following remediation

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$2,451,322 1 Mobilization/Demobilization (Excavation & ERH) 1 LS $150,000 $150,000
2 Contractor Design and Work Plans 1 LS $70,000 $70,000
3 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
4 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
5 Decommission Groundwater Monitoring & Biovent Wells 25 EA $920 $23,000
6 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
7 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
8 Demo Retaining Wall 160 LF $75 $12,000
9 Install Sheet Pile Wall Shoring for Building (200 LF) 5,000 SF $45 $225,000

10 Install Freeze Wall Shoring for Excavation Perimeter (550 LF) 11,550 SF $31 $358,050
11 Install Sheet Pile Wall Shoring along Slurry Wall (100 LF) 2,500 SF $45 $112,500
12 Storm Water Handling and Environmental Protection 1 LS $15,000 $15,000
13 Subsurface Installations by ERH Contractor 1 LS $18,000 $18,000
14 Drilling & Analytical Services for Subsurface ERH Installations 1 LS $41,310 $41,310
15 ERH Surface Installations and Startup 1 LS $181,000 $181,000
16 ERH Operations 1 LS $314,000 $314,000
17 Electrical Connection and Usage Charges 1 LS $79,000 $79,000
18 Activated Carbon Usage 1 LS $10,000 $10,000
19 Other Misc. ERH Operational Costs 1 LS $16,000 $16,000
20 Remove Surface Asphalt in Storage Yard and Road 24,900 SF $0.88 $21,912
21 Remove 42-IN HDPE Culvert and Replace after Excavation 125 LF $150 $18,750
22 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 2,800 CY $27 $75,600
23 Excavation and Stockpiling of Contaminated Soil 4,600 CY $28 $128,800
24 Loading of Contaminated Soil 6,900 TN $6 $41,400
25 Contaminated Water Handling and Environmental Protection 1 LS $27,500 $27,500
26 Import of Clean Fill to the Site 4,600 CY $20 $92,000
27 Backfill and Compaction of Excavation 7,400 CY $9 $66,600
28 Asphalt Paving of Site Excavation Area 24,900 SF $4 $99,600
29 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
30 Rebuild Retaining Wall 160 LF $150 $24,000
31 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
32 Monitoring Well Installation 10 EA $5,400 $54,000
33 Contractor Reporting and Closeout Submittals 380 HR $90 $34,200

Contaminated Waste Disposal and Transportation
$1,479,385 1 NAPL Soil (CAMU RCRA Stabilization) Costs 720 TN $255 $183,600

2 Transportation Costs to RCRA Stabilization Facility 720 TN $55 $39,600
3 Liquid NAPL Material Disposal Costs (Incinerator) 3,100 GAL $10 $31,000
4 Liquid NAPL Transportation Costs to Incinerator 62 DRUM $250 $15,500
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 6,900 TN $115 $793,500
6 Transportation Costs to Subtitle C Landfill 6,900 TN $55 $379,500
7 Non-Hazardous Material Disposal Costs (Subtitle D) 45 TN $30 $1,350
8 Transportation Costs to Subtitle D Landfill 45 TN $25 $1,125
9 Contaminated Water Treatment and Disposal 143,000 GAL $0.20 $28,600

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 330 TN $8 $2,640
11 Transportation Costs to Asphalt Recycler 330 TN $9 $2,970

Subtotal Contractor Costs $3,930,707

Contractor Contingency (%) 25 % $3,930,707 $982,677

Total Contractor Costs $4,910,000

kpet461
Sticky Note
The costs for DNAPL treatment and ERH are reasonable if only soil is being treated. However, combining Alternative GW1 with this soil alternative would reduce redundant tasks and associated costs.

kpet461
Sticky Note
In addition to combing ERH soil treatment with ERH groundwater treatment, conductive heating should be considered in lieu of ERH, especially as a thermal treatment technology to remove heavier PAHs.
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ALTERNATIVE S7 DNAPL EXCAVATION AND ERH (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 1.5 % $4,910,000 $73,650
2 Regulatory Review, Coordination, and Meetings (% DCC) 1 % $4,910,000 $49,100
3 Engineering Design (% DCC) 3 % $4,910,000 $147,300
4 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
5 Bid & RFI Support 100 HR $135 $13,500
6 Construction Oversight and QA (% DCC) 5 % $4,910,000 $245,500
7 Confirmational Sample Collection & Reporting Including Drilling 1 LS $33,000 $33,000
8 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $628,550

Engineering Contingency (%) 10 % $628,550 $62,855

Total Engineering Costs $691,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (Weekly Temp Monitoring for 6 months) 1 Years of Annual O&M

$18,220 1 Project Management and Communication 52 HR $135 $7,020
2 Weekly Temperature Readings 52 HR $100 $5,200
3 Monthly Reports 6 EA $1,000 $6,000

Subtotal Annual O&M Cost (WeeklyTemp Monitoring) $18,220
O&M Contingency (Weekly Temp Monitoring) 25 % $18,220 $4,555
Total Annual O&M Cost (Weekly Temp Monitoring) $22,800

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) $15,036
O&M Contingency (ICs Maintenance and Asphalt Inspection/Repair as Needed) 25 % $15,036 $3,759
Total Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) $18,800
Total Annual O&M Cost $41,600

Annual LTM Cost (Monitoring and Sampling) 2 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mobilization/Demobilization for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330
LTM Contingency 25 % $26,330 $6,583
Total Annual LTM Cost $32,900
Total Annual O&M and LTM Cost $74,500
Total O&M and LTM Cost Years Until Project Completion 30 $653,000
Present-Worth O&M Cost Presumed Interest Rate 3% $454,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $5,600,000 $5,600,000
TOTAL O&M COSTS (PRESENT WORTH) $454,000 $6,050,000
SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $393,000 $6,443,000
AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $168,000 $6,611,000
TOTAL PRESENT-WORTH COST $6,600,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CY:  cubic yard LTM: long-term monitoring
DCC: direct capital costs MFA: maintenance facility area
DNAPL: dense, non-aqueous phase liquid NA:  not applicable
DRO: diesel range organics NAPL: non-aqueous phase liquid
DY:  Day O&M: operating and maintenance
EA:  each QA: quality assurance
ERH: electrical resistance heating RCRA: Resource Conservation and Recovery Act
FT: feet RFI: request for information
GAL:  gallon RI/FS: remedial investigation and feasibility study
HDPE: high density polyethylene TN:  ton
HR: hour SVOCs: semi volatile organics compounds
IC: institutional control WK:  week
IN: inch



ALT GW1 ERH AND ENHANCED BIODEGRADATION

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 9/21/2015
Project MFA Remediation Last Updated 9/4/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal No GW Treatment No
Soil Treatment Area 0 SF GW Treatment Area 55,000 SF
Treatment Perimeter 1,200 LF GW Treatment Method NA
Soil Disposal Volume 40 CY Treatment Depth 50 FT bgs

Alternative 1 71,000 CY of soil will be thermally treated in a 55,000 SF area
Specific 2 A 1,000 SF area inside the northeast building corner will also be thermally treated
Assumptions 3 Some of the Port's maintenance operations will be temporarily moved

4 The building will remain in place
5 Zone of treatment will be 15 to 50 FT bgs
6 Except for the access road (Paper Way) well completions and equipment will be surface mounted
7 No excavation of contaminated soil will be necessary
8 Drill cuttings and other miscellaneous materials will be disposed of off site
9 Existing utilities will need to be removed and replaced following treatment activities
10 Two years will be needed to perform active portion of the GW treatment work
11 Site will be restored to existing conditions following remediation

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction
$7,081,650 1 Mobilization 1 LS $1,377,000 $1,377,000

2 Contractor Design and Work Plans 1 LS $146,300 $146,300
3 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
4 Demo Horizontal Bioventing Wells 200 LF $37 $7,400
5 Decommission Groundwater Monitoring & Biovent Wells 45 EA $920 $41,400
6 Specialty Subcontractors (surveyor, utility locates) 1 LS $20,000 $20,000
7 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
8 Storm Water Handling and Environmental Protection 1 LS $10,000 $10,000
9 Subsurface Installations by ERH Contactor(214 electrodes, 23 TMPs) 1 LS $251,200 $251,200
10 General Trenching and Site Restoration Work 1 LS $13,000 $13,000
11 Drilling & Analytical Services for subsurface ERH installations 1 LS $857,400 $857,400
12 Upgrade Electrical Service to Treatment Pad (4,500 kW) 1 LS $55,000 $55,000
13 ERH Surface installations and startup 1 LS $798,600 $798,600
14 ERH Operations 1 LS $1,641,300 $1,641,300
15 Electrical Connection and Usage charges 1 LS $1,359,800 $1,359,800
16 Activated Carbon Usage 1 LS $7,000 $7,000
17 Other Misc. ERH Operational Costs 1 LS $26,700 $26,700
18 Chemical Injection of ORC using Push Probe (4 events) 4 EA $34,000 $136,000
19 ORC Advanced Chemical or Equal 8,000 LBS $11 $88,000
20 Rebuild Access Road (150 LF) 3,750 SF $5 $18,750
21 Monitoring Well Installation (12 wells to 50 feet) 12 EA $7,200 $86,400
22 Demobilization 1 LS $50,000 $50,000
23 Contractor Reporting and Closeout Submittals 360 HR $90 $32,400

Contaminated Waste Disposal and Transportation
$186,510 1 NAPL Soil (CAMU RCRA Stabilization) Costs 10 TN $255 $2,550

2 Transportation Costs to RCRA Stabilization Facility 10 TN $55 $550
3 Liquid NAPL Material Disposal Costs (Incinerator) 5,000 GAL $10 $50,000
4 Liquid NAPL Transportation Costs to Incinerator 100 DRUM $250 $25,000
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 40 TN $115 $4,600
6 Transportation Costs to Subtitle C Landfill 40 TN $55 $2,200
7 Non-Hazardous Material Disposal Costs (Subtitle D) 20 TN $30 $600
8 Transportation Costs to Subtitle D Landfill 20 TN $25 $500
9 Contaminated Water Treatment and Disposal 500,000 GAL $0.20 $100,000
10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 30 TN $8 $240
11 Transportation Costs to Asphalt Recycler 30 TN $9 $270

Subtotal Contractor Costs $7,268,160

Contractor Contingency (%) 25 % $7,268,160 $1,817,040

Total Contractor Costs $9,090,000
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kpet461
Sticky Note
Regarding Tasks 18 and 19, why is the use of oxygen release compound (ORC) included only for Alternative GW1, and not for alternatives GW2, GW3, and GW4?

kpet461
Sticky Note
A breakdown of the cost estimate for Task 11 (Drilling & Analytical Services for subsurface ERH installations" should be provided to verify the total amount and clarify the scope of this task. Does this include just drilling or does it also include trenching?



ALT GW1 ERH AND ENHANCED BIODEGRADATION (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 1 % $9,090,000 $90,900
2 Regulatory Review, Coordination, and Meetings (% DCC) 1 % $9,090,000 $90,900
3 Engineering Design (% DCC) 4 % $9,090,000 $363,600
4 Planning for Temporary Relocation of Port Maintenance Ops 100 HR $135 $13,500
5 Bid & RFI Support 80 HR $135 $10,800
6 Construction Oversight and QA (% DCC) 2 % $9,090,000 $181,800
7 Institutional Controls 1 LS $5,000 $5,000
8 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $809,500

Engineering Contingency (%) 10 % $809,500 $80,950

Total Engineering Costs $890,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (Weekly Temp Monitoring for 1 year) 1 Years of Annual O&M
$50,760 1 Project Management and Communication 104 HR $135 $14,040

2 Weekly Temperature Readings 208 HR $90 $18,720
3 Monthly Reports 12 EA $1,500 $18,000

Subtotal Annual O&M Cost $50,760
O&M Contingency 25 % $50,760 $12,690
Total Annual O&M Cost $63,450
Annual LTM Cost (Annual MNA monitoring and IC) 4 Years of Annual LTM

$32,080 1 Project Management & Coordination 60 HR $135 $8,100
2 Institutional Controls Monitoring 1 LS $1,000 $1,000
3 Mobilization/Demobilization for Sampling (two person crew) 1 EA $1,800 $1,800
4 Pickup Truck Rental 4 DY $65 $260
5 Lodging and Meals (2 people 3 days each) 6 DY $130 $780
6 Sampling Labor and Supplies 12 EA $400 $4,800
7 Analytical Testing (DRO) 13 EA $70 $910
8 Analytical Testing (SVOCs) 13 EA $310 $4,030
9 Analytical Testing (PAHs) 13 EA $200 $2,600
10 IDW Disposal 1 EA $300 $300
11 Annual Reporting 1 LS $7,500 $7,500

Subtotal Annual LTM Cost $32,080
LTM Contingency 25 % $32,080 $8,020
Total Annual LTM Cost $40,100

Total O&M and LTM Cost Years Until Project Completion 4 $223,850

Present-Worth O&M Cost Presumed Interest Rate 3 % $210,658

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $9,980,000 $9,980,000

TOTAL O&M COSTS (PRESENT WORTH) $211,000 $10,200,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $727,000 $10,927,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $299,000 $11,226,000

TOTAL PRESENT-WORTH COST $11,200,000
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ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CUL: cleanup level LTM: long-term monitoring
CY:  cubic yard MFA: maintenance facility area
DCC: direct capital costs MNA: monitored natural attenuation
DRO: diesel range organics NA:  not applicable
DY:  Day NAPL: non-aqueous phase liquid
EA:  each O&M: operating and maintenance
ERH: electrical resistive heating ORC: oxygen releasing compound
FT: feet PAH: polycyclic aromatic hydrocarbons
GAL:  gallon QA: quality assurance
GW: groundwater RCRA: Resource Conservation and Recovery Act
HDPE: high density polyethylene RFI: request for information
HR: hour RI/FS: remedial investigation and feasibility study
IC: institutional control SF: square feet
IDW: investigation-derived waste SVOC: semi volatile organics compound
IN: inch TMP: temperature monitoirng point
kW: kilowatts TN:  ton
LBS: pounds
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ALT GW2 CHEMICAL OXIDATION AND MONITORED NATURAL ATTENUATION

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 9/21/2015
Project MFA Remediation Last Updated 9/4/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal No GW Treatment Yes
Soil Treatment Area 0 SF GW Treatment Area 55,000 SF
Treatment Perimeter 1,200 LF GW Treatment Method NA
Soil Disposal Volume 14 CY Treatment Depth 50 FT bgs

Alternative 1 77,000 CY of soil/GW will be treated in a 55,000 SF area via chemical injection and monitored natural attenuation
Specific 2 Modified Fenton's Reagent will be injected by direct injection methods 4 times over a 2 year period
Assumptions 3 A 1,000 SF area inside the northeast building corner will also be treated

4 Some of the Port's maintenance operations will be temporarily moved during injection events
5 The building will remain in place and no excavation work will be necessary
6 All well completions will be flush mounted
7 Zone of injection will be 14 to 48 FT bgs (treatment from 12 to 50 FT bgs) by approximately 137 injection points
8 Drill cuttings and other misc materials will be disposed of off site
9 Existing utilities will need be preciesely located to avoid during treatment activities

10 4 injection events will be perform over a 2 year period
11 Each injection event will take between 20 and 40 days to complete
12 GW and soil samples will be taken from 8 locations before and after each injection event
13 6 years of monitoring will be performed following the two years of injection
14 The site groundwater will meet CUL after 8 years
15 Site will be restored to existing conditions following remediation

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$2,711,550 1 Mobilization 1 LS $60,000 $60,000
2 Contractor Design and Work Plans 160 HR $90 $14,400
3 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
4 Demo Horizontal Bioventing Wells 200 LF $37 $7,400
5 Decommission Groundwater Monitoring & Biovent Wells 45 EA $920 $41,400
6 Specialty Subcontractors (surveyor, utility locates) 1 LS $20,000 $20,000
7 Demo Fencing 1 LS $5,000 $5,000
8 Environmental Protection 1 LS $5,000 $5,000
9 Pre and Post Injection Groundwater Monitoring (8 locations) 4 LS $26,000 $104,000

10 1st Injection of Modified Fenton's Reagent (100%) 1 LS $720,000 $720,000
11 2nd Injection of Modified Fenton's Reagent (100%) 1 LS $720,000 $720,000
12 3rd Injection of Modified Fenton's Reagent (50%) Hot Spot 1 LS $360,000 $360,000
13 4th Injection of Modified Fenton's Reagent (50%) Hot Spot 1 LS $360,000 $360,000
14 Chemical Injection Reporting (4 events) 4 EA $7,500 $30,000
15 General Site Restoration Work 1 LS $10,000 $10,000
16 Rebuild Access Road (150 LF) 3,750 SF $5 $18,750
17 Monitoring Well Installation for Oxidation and MNA 21 EA $7,200 $151,200
18 Demobilization 1 LS $40,000 $40,000
19 Contractor Reporting and Closeout Submittals 160 HR $90 $14,400

Contaminated Waste Disposal and Transportation

$15,865 1 NAPL Soil (CAMU RCRA Stabilization) Costs 2 TN $255 $510
2 Transportation Costs to RCRA Stabilization Facility 2 TN $55 $110
3 Liquid NAPL Material Diposal Costs (Incinerator) 200 GAL $10 $2,000
4 Liquid NAPL Transportation Costs to Incinerator 4 DRUM $250 $1,000
5 Transportation Charge for Small Loads to Aragonite, UT 1 LS $4,000 $4,000
6 CAMU-Eligible Material Diposal Costs (Subtitle C Landfill) 6 TN $115 $690
7 Transportation Costs to Subtitle C Landfill 6 TN $55 $330
8 Transportation Charge for Small Loads to Arlington, OR 1 LS $1,000 $1,000
9 Non-Hazardous Material Diposal Costs (Subtitle D) 13 TN $30 $390

10 Transportation Costs to Subtitle D Landfill 13 TN $25 $325
11 Contaminated Water Treatment and Disposal 10,000 GAL $0.50 $5,000
12 Non-Hazardous Material Diposal Costs (Asphalt Recycling) 30 TN $8 $240
13 Transportation Costs to Asphalt Recycler 30 TN $9 $270

Subtotal Contractor Costs $2,727,415

Contractor Contingency (%) 20 % $2,727,415 $545,483

Total Contractor Costs $3,270,000
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kpet461
Sticky Note
Based on the risk and high probability that MNA will not provide an adequate remedy and groundwater treatment might be necessary, the contingency factor and contingency allowances seem low.

kpet461
Sticky Note
Can the same wells be used for chemical oxidation and long-term monitoring?



ALT GW2 CHEMICAL OXIDATION AND MONITORED NATURAL ATTENUATION (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $3,270,000 $65,400
2 Regulatory Review, Coordination, and Meetings (% DCC) 2 % $3,270,000 $65,400
3 Pre-Design Investigation Testing (% DCC) 3 % $3,270,000 $98,100
4 Engineering Design (% DCC) 5 % $3,270,000 $163,500
5 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
6 Bid & RFI Support 80 HR $135 $10,800
7 Construction Oversight and QA (% DCC) 3 % $3,270,000 $98,100
8 ICs 1 LS $5,000 $5,000
9 Closure Documentation & Reporting 1 LS $35,000 $35,000

Subtotal Engineering Costs $554,800

Engineering Contingency (%) 10 % $554,800 $55,480

Total Engineering Costs $610,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (ICs) 8 Years of Annual O&M

$1,000 ICs Monitoring 1 LS $1,000 $1,000
Subtotal Annual O&M Cost $1,000
O&M Contingency 25 % $1,000 $250
Total Annual O&M Cost $1,250

Annual LTM Cost (Annual GW monitoring, 2 years during treatment & 6 years after) 8 Years of Annual LTM

$33,344 1 Project Management & Coordination 60 HR $135 $8,100
2 Mobilization/Demobilization for Sampling (two person crew) 1 EA $1,800 $1,800
3 Pickup Truck Rental 4 DY $85 $340
4 Lodging and Meals (2 people 3 days each) 6 DY $169 $1,014
5 Sampling Labor and Supplies 12 EA $400 $4,800
6 Analytical Testing (DRO) 13 EA $70 $910
7 Analytical Testing (SVOCs) 13 EA $310 $4,030
8 Analytical Testing (PAHs) 13 EA $200 $2,600
9 Analytical Testing (MNA Specific) 13 EA $150 $1,950

10 IDW Disposal 1 EA $300 $300
11 Annual Reporting 1 LS $7,500 $7,500

Subtotal Annual LTM Cost $33,344

LTM Contingency 25 % $32,080 $8,336.00

Total Annual LTM Cost $41,680

Total O&M and LTM Cost Years Until Project Completion 8 $343,440

Present-Worth O&M Cost Presumed Interest Rate 3 % $301,355

ALTERNATIVE COST SUMMARY Rounded
Total

Cummulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $3,880,000 $3,880,000

TOTAL O&M COSTS (PRESENT WORTH) $301,000 $4,180,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $262,000 $4,442,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $116,000 $4,558,000

TOTAL PRESENT-WORTH COST $4,560,000

J:\Projects\I\IP\Longview\MFA RIFS Report\11  Reports & Deliverables\F - Draft Final Revised RI-FS\Working Document\Appendix J\Alternative GW2 - Cost Estimate - SEPT 2015
9/18/2015

Page 2 of 3

kpet461
Sticky Note
Cost allowance for annual monitoring of institutional controls seems low at $1,000 per year.



ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CUL: cleanup level LTM: long-term monitoring
CY:  cubic yard MFA: maintenance facility area
DCC: direct capital costs NA:  not applicable
DRO: diesel range organics NAPL: non-aqueous phase liquid
DY:  Day O&M: operating and maintenance
EA:  each PAH: polycyclic aromatic hydrocarbons
FT: feet QA: quality assurance
GAL:  gallon RCRA: Resource Conservation and Recovery Act
GW: groundwater RFI: request for information
HDPE: high density polyethylene RI/FS: remedial investigation and feasibility study
HR: hour SF: square feet
IC: institutional control SVOC: semi volatile organics compound
IDW: investigation-derived waste TN:  ton
IN: inch
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ALT GW3 ACTIVE BIOSPARGING

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 9/21/2015
Project MFA Remediation Last Updated 9/4/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal No GW Treatment Yes
Soil Treatment Area 0 SF GW Treatment Area 55,000 SF
Treatment Perimeter 1,200 LF GW Treatment Method NA
Soil Disposal Volume 10 CY Treatment Depth 50 FT bgs

Alternative 1 71,000 CY of soil/GW will be treated in a 55,000 SF area via active biosparging
Specific 2 No work will be done inside the northeast building corner in support of GW treatment
Assumptions 3 The Port's maintenance operations will be not be significantly impacted

4 The building will remain in place
5 Six additional biosparge wells and 12 new monitoring wells will be needed
6 All well completions and piping will be installed underground

 7 Zone of treatment will be 15 to 50 FT bgs
8 Horizontal piping installations will be completed by excavator
9 Drill cuttings and other miscellaneous materials will be disposed of off site
10 Existing utilities will not be impacted by treatment activities
11 An active biosparge system will be operated for 16 years before CUL are achieved. 
12 Biosparge system operation will include monthly site visits for 16 years.
13 4 years of monitoring will be performed following biosparge system shut down
14 Site will be restored to existing conditions following remediation

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$278,950 1 Mobilization 1 LS $15,000 $15,000
2 Contractor Design and Work Plans 80 HR $100 $8,000
3 Inconvenience Fee for Disruption of Port's maintenance ops 1 LS $10,000 $10,000
4 Specialty Subcontractors (surveyor, utility locates) 1 LS $6,000 $6,000
5 Monitoring Well Installation 7 EA $7,200 $50,400
6 BioVenting Well Installation 6 EA $10,000 $60,000
7 BioVenting Connection Piping Installation 350 LF $60 $21,000
8 BioVenting System Upgrade and Connections 1 LS $30,000 $30,000
9 BioVenting System Startup Testing and Monitoring 100 HR $90 $9,000

10 BioVenting Well and System Upgrade Reporting 1 LS $10,000 $10,000
11 General SiteRestoration Work 1 LS $20,000 $20,000
12 Resurface Access Road (150 LF) 3,750 SF $5 $18,750
13 Demobilization 1 LS $10,000 $10,000
14 Contractor Reporting and Closeout Submittals 120 HR $90 $10,800

Contaminated Waste Disposal and Transportation

$8,244 1 NAPL Soil (CAMU RCRA Stabilization) Costs 1 TN $255 $255
2 Transportation Costs to RCRA Stabilization Facility 1 TN $55 $55
3 Liquid NAPL Material Disposal Costs (Incinerator) 50 GAL $10 $500
4 Liquid NAPL Transportation Costs to Incinerator 1 DRUM $250 $250
5 Transportation Charge for Small Loads to Aragonite, UT 1 LS $4,000 $4,000
6 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 2 TN $130 $260
7 Transportation Costs to Subtitle C Landfill 2 TN $55 $110
8 Transportation Charge for Small Loads to Arlington, OR 1 LS $1,000 $1,000
9 Non-Hazardous Material Disposal Costs (Subtitle D) 12 TN $51 $612

10 Transportation Costs to Subtitle D Landfill 12 TN $41 $492
11 Contaminated Development Water Treatment and Disposal 200 GAL $1 $200
12 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 30 TN $8 $240
13 Transportation Costs to Asphalt Recycler 30 TN $9 $270

Subtotal Contractor Costs $287,194

Contractor Contingency (%) 20 % $287,194 $57,439

Total Contractor Costs $345,000
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ALT GW3 ACTIVE BIOSPARGING (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 10 % $345,000 $34,500
2 Regulatory Review, Coordination, and Meetings (% DCC) 6 % $345,000 $20,700
3 Engineering Design (% DCC) 22 % $345,000 $75,900
4 Coordination with Port Maintenance Ops 20 HR $135 $2,700
5 Bid & RFI Support 60 HR $135 $8,100
6 Construction Oversight and QA (% DCC) 8 % $345,000 $27,600
7 ICs 1 LS $5,000 $5,000
8 Closure Documentation & Reporting 1 LS $20,000 $20,000

Subtotal Engineering Costs $194,500

Engineering Contingency (%) 10 % $194,500 $19,450

Total Engineering Costs $214,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (Bioventing system O&M, IC Monitoring) 16 Years of Annual O&M

$40,800 1 ICs Monitoring 1 LS $2,000 $2,000
2 Monthly O&M Visits 12 EA $1,400 $16,800
3 Annual Electricity Consumption (Combined 20 hp motors) 12 MO $1,250 $15,000
4 Miscellaneous Supplies & Replacement Parts 1 LS $1,000 $1,000
5 Bioventing System O&M Reporting 1 LS $6,000 $6,000

Subtotal Annual O&M Cost $40,800
O&M Contingency 25 % $40,800 $10,200
Total Annual O&M Cost $51,000

Annual LTM Cost (Annual GW monitoring) 20 Years of Annual LTM

$41,055 1 Project Management & Coordination 60 HR $135 $8,100
2 Mobilization/Demobilization for Sampling (two person crew) 1 EA $1,800 $1,800
3 Pickup Truck Rental 5 DY $65 $325
4 Lodging and Meals (2 people, 3 days each) 10 DY $169 $1,690
5 Sampling Labor and Supplies 18 EA $400 $7,200
6 Analytical Testing (DRO) 23 EA $70 $1,610
7 Analytical Testing (SVOCs) 23 EA $310 $7,130
8 Analytical Testing (PAHs) 23 EA $200 $4,600
9 IDW Disposal 2 EA $300 $600

10 Annual Reporting 1 LS $8,000 $8,000
Subtotal Annual LTM Cost $41,055
LTM Contingency 25 % $41,055 $10,264
Total Annual LTM Cost $51,319

Total O&M and LTM Cost Years Until Project Completion 20 $1,840,000

Present-Worth O&M Cost Presumed Interest Rate 3 % $1,404,110

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $559,000 $559,000

TOTAL O&M COSTS (PRESENT WORTH) $1,404,000 $1,960,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $27,600 $1,987,600

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $16,800 $2,004,400

TOTAL PRESENT-WORTH COST $2,000,000
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ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CUL: cleanup level LTM: long-term monitoring
CY:  cubic yard MFA: maintenance facility area
DCC: direct capital costs MO: months
DRO: diesel range organics NA:  not applicable
DY:  Day NAPL: non-aqueous phase liquid
EA:  each O&M: operating and maintenance
FT: feet PAH: polycyclic aromatic hydrocarbons
GAL:  gallon QA: quality assurance
GW: groundwater RCRA: Resource Conservation and Recovery Act
HDPE: high density polyethylene RFI: request for information
hp: horsepower RI/FS: remedial investigation and feasibility study
HR: hour SF: square feet
IC: institutional control SVOC: semi volatile organics compound
IDW: investigation-derived waste TN:  ton
IN: inch
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ALT GW4 MONITORED NATURAL ATTENUATION

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 9/21/2015
Project MFA Remediation Last Updated 9/8/2015
Document RI/FS Cost Estimate Source of Costs Engineer's Estimate
Soil Removal No GW Treatment Yes
Soil Treatment Area 0 SF GW Treatment Area 55,000 SF
Treatment Perimeter 1,200 LF GW Treatment Method NA
Soil Disposal Volume 2 CY Treatment Depth 50 FT bgs

Alternative 1 MNA will be used for to reduce groundwater concentrations in the aquifer
Specific 2 The Port's maintenance operations will be not be impacted by MNA
Assumptions 3 The building will remain in place and no access will be needed

4 All new monitoring well completions will have flush mount completions
5 Drill cuttings and other miscellaneous materials will be disposed of off site
6 Existing utilities will not be impacted by MNA activities
7 MNA will take 30 years before CUL are achieved
8 MNA will include one annual site visit for 30 years
9 One IC monitoring inspection will be performed each year
10 Site will be restored to existing conditions following completion of MNA

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$104,700 1 Mobilization 1 LS $6,000 $6,000
2 Contractor Design and Work Plans 30 HR $90 $2,700
3 Contractor Coordination with Port's maintenance ops 10 HR $90 $900
4 Specialty Subcontractors (surveyor, utility locates) 1 LS $2,000 $2,000
5 Monitoring Well Installation 12 EA $7,200 $86,400
6 Demobilization 1 LS $4,000 $4,000
7 Contractor Reporting and Closeout Submittals 30 HR $90 $2,700

Contaminated Waste Disposal and Transportation

$6,597 1 NAPL Soil (CAMU RCRA Stabilization) Costs 1 TN $255 $255
2 Transportation Costs to RCRA Stabilization Facility 1 TN $55 $55
3 Liquid NAPL Material Disposal Costs (Incinerator) 50 GAL $10 $500
4 Liquid NAPL Transportation Costs to Incinerator 1 DRUM $250 $250
5 Transportation Charge for Small Loads to Aragonite, UT 1 LS $4,000 $4,000
6 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 1 TN $130 $130
7 Transportation Costs to Subtitle C Landfill 1 TN $55 $55
8 Non-Hazardous Material Disposal Costs (Subtitle D) 1 TN $30 $30
9 Transportation Costs to Subtitle D Landfill 1 TN $22 $22

10 Transportation Charge for Small Loads to Oregon 1 LS $1,000 $1,000
11 Contaminated Development Water Treatment and Disposal 100 GAL $3.00 $300
12 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 0 TN $8 $0
13 Transportation Costs to Asphalt Recycler 0 TN $9 $0

Subtotal Contractor Costs $111,297

Contractor Contingency (%) 20 % $111,297 $22,259

Total Contractor Costs $134,000
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Based on the risk and high probability that MNA will not provide an adequate remedy and groundwater treatment might be necessary, the contingency factor and contingency allowances seem low. 
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Sticky Note
The $4,000 allowance for demobilization seems low.
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Sticky Note
The estimate for Task 4 (Specialty Subcontractors) seems low. The basis for this cost estimate should be provided and the estimate should be revised if needed. 
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Sticky Note
Allowances for "Contractor Coordination with Port's maintenance operations" should be added to alternatives GW1, GW2, and GW3. The bases for this cost estimate in Alternative GW4 should be provided and revised, if necessary.
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Sticky Note
The same contingency factor was applied to each groundwater remediation alternative, but this RI/FS report recognizes that MNA carries a greater risk of not being successful. The RI/FS Report states that chemical oxidation would be assessed for Alternative GW4 if MNA is not successful. Since MNA carries a great risk, the contingency factor should be greater than the 25% applied in the cost estimate. If a higher contingency factor is not applied to Alternative GW4, the hazard rankings should be revised on MNA without the application and benefit of chemical oxidation. 



ALT GW4 MONITORED NATURAL ATTENUATION (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 20 % $134,000 $26,800
2 Regulatory Review, Coordination, and Meetings (% DCC) 25 % $134,000 $33,500
3 Engineering Design (% DCC) 25 % $134,000 $33,500
4 Coordination with Port Maintenance Ops 16 HR $135 $2,160
5 Bid & RFI Support 10 HR $135 $1,350
6 Construction Oversight and QA (% DCC) 10 % $134,000 $13,400
7 ICs 1 LS $5,000 $5,000
8 Closure Documentation & Reporting 1 LS $12,000 $12,000

Subtotal Engineering Costs $127,710

Engineering Contingency (%) 10 % $127,710 $12,771

Total Engineering Costs $140,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (ICs) 30 Years of Annual O&M

$2,000 1 ICs Monitoring 1 LS $2,000 $2,000
Subtotal Annual O&M Cost $2,000
O&M Contingency 25 % $2,000 $500
Total Annual O&M Cost $2,500

Annual LTM Cost (Annual groundwater monitoring) 30 Years of Annual LTM

$43,710 1 Project Management & Coordination 50 HR $135 $6,750
2 Mobilization/Demobilization for Sampling (two person crew) 1 EA $1,800 $1,800
3 Pickup Truck Rental 6 DY $85 $510
4 Lodging and Meals (2 people 5 days each) 10 DY $169 $1,690
5 Sampling Labor and Supplies 20 EA $400 $8,000
6 Analytical Testing (DRO) 22 EA $70 $1,540
7 Analytical Testing (SVOCs) 22 EA $310 $6,820
8 Analytical Testing (PAHs) 22 EA $200 $4,400
9 Analytical Testing (MNA Specific) 22 EA $150 $3,300

10 IDW Disposal 3 EA $300 $900
11 Annual Reporting 1 LS $8,000 $8,000

Subtotal Annual LTM Cost $43,710

LTM Contingency 25 % $43,710 $10,927.50

Total Annual LTM Cost $54,638

Total O&M and LTM Cost Years Until Project Completion 30 $1,710,000

Present-Worth O&M Cost Presumed Interest Rate 3 % $1,119,920

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $274,000 $274,000

TOTAL O&M COSTS (PRESENT WORTH) $1,120,000 $1,390,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $10,700 $1,400,700

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $8,220 $1,408,920

TOTAL PRESENT-WORTH COST $1,410,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface LF:  linear feet
CAMU: Corrective Action Management Unit LS:  lump sum
CUL: cleanup level LTM: long-term monitoring
CY:  cubic yard MFA: maintenance facility area
DCC: direct capital costs MNA: monitored natural attenuation
DRO: diesel range organics MO: months
DY:  Day NA:  not applicable
EA:  each NAPL: non-aqueous phase liquid
FT: feet O&M: operating and maintenance
GAL:  gallon PAH: polycyclic aromatic hydrocarbons
GW: groundwater QA: quality assurance
HDPE: high density polyethylene RCRA: Resource Conservation and Recovery Act
hp: horsepower RFI: request for information
HR: hour RI/FS: remedial investigation and feasibility study
IC: institutional control SF: square feet
IDW: investigation-derived waste SVOC: semi volatile organics compound
IN: inch TN:  ton
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Cost allowance for annual monitoring of institutional controls seems low at $2,000 per year.



Appendix J 

Disproportionate Cost  Analysis Graphs 
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Revised Alternative S5B Cleanup Action Alternative Technical Memorandum 
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TECHNICAL MEMORANDUM 

To: Kaia Peterson, Washington State Department of Ecology 

From: Paul Kalina, AECOM  
Cary Brown, AECOM 

cc: Philip Slowiak, International Paper Company 
Lisa Hendriksen, Port of Longview 

Date: May 4, 2015 

Subject: Cleanup Action Alternative Technical Memorandum 
Revised Alternative S5B 
Port of Longview Maintenance Facility Area, Longview, Washington 

 
Attachments: Figure 1 – Alternative S5B, Solidification Outside and Inside Building 

Footprint with Relocation of Soil near Railroad Tracks (Revised 
RI/FS Figure 7-8) 

Figure 2 – Alternative S5B, Proposed Treatment Area Zones and Post-
Remediation Site Grades 

Figure 3 – Alternative S5B, Conceptual Building Solidification and 
Demolition Limits (Revised RI/FS Figure 7-9) 

Table 1 – Summary of Alternative S5B Issue Resolution 
Table 2 – Comparison of Soil Alternative Components (Revised RI/FS 

Table 7-1) 
Table 3 – Comparison of Soil Alternative S5B Costs (Revised RI/FS Table 

9-1) 
Table 4 –Soil Disproportionate Cost Analysis Summary (Revised RI/FS 

Table 9-3) 
Attachment 1 – Figures from the Draft Revised Feasibility Study (FS) 
Attachment 2 – Revised Alternative S5B Volume and Mass Calculations 

(Revised for Appendix I) 
Attachment 3 – Revised Cost Estimate for Alternative S5B (Revised for 

Appendix J) 

1.0  INTRODUCTION 

AECOM (formerly URS Corporation) submitted draft revised FS sections to the Washington 
State Department of Ecology (Ecology) in February 2014 on behalf of International Paper 
Company (International Paper) (URS 2014), and comments were received from Ecology in 
September 2014 (Ecology 2014).  Based on the comments received from Ecology and 
subsequent meetings with Port of Longview (Port), the preferred soil cleanup action alternative 
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(Alternative S5B) is being revised to address Ecology comments, as well as issues and concerns 
raised by the Port.  The purpose of this cleanup action alternative technical memorandum 
(Memorandum) is to: 

 Provide a description of the original Alternative S5B presented in the draft revised FS 
sections (URS 2014) 

 Document the resolution of Ecology’s comments and Port issues and concerns 
regarding Alternative S5B (see Table 1) 

 Provide a description of revised Alternative S5B 

 Solicit input from the stakeholders on the revised cleanup action alternative prior to 
producing the draft final revised remedial investigation/FS report (RI/FS Report) 

Because the Port’s environmental/facilities team plans to present this revised cleanup action 
alternative at the Port of Longview Commission meeting on Tuesday, May 12, 2015, 
International Paper and the Port are requesting that comments on this Memorandum be provided 
prior to Monday, May 11, 2015. 

2.0  SUMMARY OF ORIGINAL ALTERNATIVE S5B 

This section describes the preferred soil cleanup action alternative, Alternative S5B-
Solidification Outside and Inside Building Footprint, presented in the revised FS submitted in 
February 2014 (URS 2014).  Alternative S5B consists of in-place mechanical mixing of 
solidifying agents with soil at the Maintenance Facility Area (MFA) located outside and inside 
the footprint of the Port’s Mechanics Shop building that contains dense non-aqueous phase liquid 
(DNAPL) or chemicals of concern (COCs) at concentrations exceeding cleanup levels.  The area 
planned for solidification is shown on RI/FS Figure 7-8 (URS 2014), which is included in 
Attachment 1.  The mixing agent would be selected, based on the bench-scale treatability testing 
already performed and future pilot testing, to bind the COCs within a modified matrix exhibiting 
permeability orders of magnitude lower than the surrounding soil.  This treatment reduces the 
likelihood of COC migration by diverting groundwater around the treated matrix, and binding 
the impacted media within the matrix.  The mixing agents used inside the building footprint 
would be identical to the mix design selected for outside the building footprint; however, the 
mechanical mixing method used may differ.  Solidification outside the building would be 
performed using mechanical mixing techniques such as mixing with large-diameter augers, 
excavator buckets, or specialized in situ blenders manufactured by Lang Tool Company.  Large-
diameter augers could not be used inside the building because of head space limitations.  
Therefore, solidification inside the building footprint would be performed using medium-
diameter telescoping augers, excavator buckets, or specialized in situ blenders. 

Alternative S5B includes performing a pilot test on a 1,600-square foot section (approximately 5 
percent of the total treatment area) of the site prior to full-scale implementation.  The pilot-test 
would be performed to further refine the mix design and determine the preferred mixing tools 
and techniques for full-scale remediation.  The pilot test would include permeability, 
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leachability, strength, cure time, and volumetric expansion testing similar to what was performed 
during bench-scale testing.  During the pilot test, additional soil sampling would also be 
performed to determine whether soil 3-feet below ground surface (bgs) exceeds preliminary 
cleanup levels and, if not, whether segregating additional soils below this level would benefit the 
project by reducing the volume of soil requiring solidification. 

Full-scale solidification is conservatively assumed to include soil exceeding preliminary cleanup 
levels from 3 to 10 feet bgs within the designated treatment boundary.  Outside the building 
footprint, the existing clean fill materials (0- to 3-feet bgs) would be removed and temporarily 
stockpiled for reuse after solidification.  Solidification would extend horizontally to immediately 
adjacent to the building and the treated wood products area (TWP Area) slurry wall and be 
completed in an alternating pattern to protect them from damage.  Impediments such as two 
existing retaining walls located near the Mechanics Shop building and along the east side of the 
road, as well as a large storm water culvert pipe would be removed and reconstructed following 
solidification activities.  The solidified soil would be covered with new geotextile fabric overlaid 
by reused clean fill (previously excavated from the site and stockpiled prior to solidification) and 
new asphalt.  The new asphalt surface would not be impermeable, but it is anticipated that the 
majority of storm water would drain along the surface and/or within the clean fill above the 
solidified soil.  It would not be necessary to prevent infiltration through the new asphalt because 
the hydraulic conductivity of the solidified soil would be orders of magnitude lower than other 
subsurface materials. 

Because the solidification process results in volumetric expansion of the treated soils, an average 
height increase of approximately 2.5 feet would be conservatively estimated.  The increased 
volume of material in the treatment area would result in higher elevations in the area south of the 
new railroad spur.  The site grade can be increased in a manner that maintains current drainage 
patterns and provides the Port a smooth level working surface, because portions of the road and 
the storage yard surface are low compared to surrounding areas.  Clean structural fill, similar to 
the crushed rock below the existing paved area, would be imported to transition between the new 
higher grades where solidification would be completed and the surrounding existing grade.  
Solidified soil would only be moved within the treatment limits under Ecology’s Area of 
Contamination (AOC) policy and would be covered with approximately 3 feet of clean structural 
fill to permit the Port to perform shallow excavation work in the future without encountering 
COC-containing materials. 

Inside the building footprint, the existing concrete floor within the treatment area would be 
removed.  In addition, it may be necessary to remove some non-structural components of the 
exterior walls in order to provide equipment access to the treatment areas.  The concrete floor 
would be removed and clean fill would be excavated and stockpiled for reuse or off-site disposal.  
Performing solidification under the building would include solidification of accessible materials 
directly beneath the exterior building walls.  Small alternating areas below the exterior building 
walls would be sequentially solidified and allowed to harden.  Once the initial treated areas cure, 
the untreated materials between treated areas would be solidified without compromising the 
building structure.  Because of volumetric expansion of solidified soil under the building, the top 
surface of solidified soil would be immediately below the foundation.  Therefore to provide a 
layer of clean material under the floor, solidified materials which extend to within 18 inches of 
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the floor would be removed and taken off-site for disposal.  A geotextile barrier fabric would be 
placed above the solidified soil and would be covered with clean structural fill, from the 
stockpiled clean fill, prior to installing a new concrete floor.  A conceptual layout showing 
solidification under the building is shown on RI/FS Figure 7-9 (URS 2014), which is included in 
Attachment 1. 

Implementation of this soil alternative includes evaluation and mitigation of impacts to Port 
operations.  Port operations would be impacted by temporarily limiting access to the work truck 
storage bays along the east side of the building for 1 to 2 months.  A portion of the MFA storage 
yard south of the rail spur would not be accessible to the Port for the majority of the construction 
period, which is estimated to be 4 to 6 months.  There would likely be temporary short-term 
interruptions in utilities to the Mechanics Shop building when excavation or solidification work 
is performed near utilities.  In addition, the Port would need to temporarily move all equipment 
and supplies out of the designated areas within the building where the solidification would be 
completed.  Approximately 2 months would be needed to complete solidification inside the 
storage bays and the parts storage areas, which could be performed concurrently with the 
solidification outside the building.  The building would be restored to previous conditions 
following solidification. 

Original Alternative S5B for soil would include the following significant elements: 

1. Identifying  applicable or relevant and appropriate requirements (ARARs) and 
substantive requirements 

2. Designing the cleanup action, including pilot-scale testing of the mixing agent and 
various mechanical mixing equipment and methods based on the results reported in the 
final in situ treatability study report (URS 2013) 

3. Planning for temporary revisions to Port building and maintenance yard operations 

4. Implementing a pilot-scale test in a 40- by 40-foot area of the site where DNAPL is 
present and documenting findings and recommendations in a report 

5. Performing additional soil sampling to determine whether soil below 3-feet bgs exceeds 
cleanup levels and, if not, whether segregating additional soils below this level would 
benefit the project by reducing the volume of soil requiring solidification 

6. Decommissioning horizontal and vertical bioventing wells within the solidification area 

7. Demolishing and reconstructing utilities and yard features, including yard pavement, 
roadways, storm water culverts, fencing, and retaining walls 

8. Decommissioning and replacing groundwater monitoring wells located within the 
solidification area 

9. Removing non-structural exterior building wall components to allow equipment access to 
the building 
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10. Removing the concrete floor inside the building 

11. Protecting or removing and replacing existing utilities under the building 

12. Excavating, stockpiling, and analytical testing of clean overburden materials to confirm 
reuse as backfill 

13. Temporarily storing and reusing all clean overburden material to maintain approximately 
3 feet of clean fill above all solidified soils 

14. Sequentially stabilizing and solidifying soil under the building foundation to protect the 
building during solidification  

15. Mechanically solidifying soil under the building and outside the building footprint 

16. Grading surface of solidified soil and installing a geotextile fabric or other physical 
marker above the solidified soil to demarcate the top of the solidified soil 

17. Reusing clean fill materials stockpiled on site and importing clean structural fill as 
needed to meet new site grades 

18. Replacing building wall components and the concrete floor of the building 

19. Implementing environmental protection measures during construction (e.g., storm water 
pollution protection plan), including handling and treatment of construction storm water 

20. Closure reporting 

21. Long-term monitoring of leachate and physical performance of solidified soil 

Original Alternative S5B components and the estimated quantities of contaminated media and 
contaminants that would be remediated are summarized in Table 2, and detailed calculations are 
provided in RI/FS Appendix I (URS 2014).  All soil with COCs exceeding the cleanup levels and 
exhibiting DNAPL would be solidified above the Upper Silt at the MFA including under the 
Mechanics Shop building under this alternative. 

3.0  RESOLUTION OF ISSUES REGARDING ALTERNATIVE S5B 

As previously discussed, comments on the revised FS were received from Ecology in September 
2014 (Ecology 2014).  In those comments and in subsequent discussions, Ecology recommended 
that International Paper and the Port meet to discuss Port issues and concerns related to potential 
future site uses, particularly in regard to the management of volumetric expansion of soils during 
in situ soil solidification under the preferred cleanup action alternative (Alternative S5B).  
International Paper subsequently met with the Port on December 10, 2014.  A follow-up 
conference call between International Paper and the Port occurred on March 20, 2015, and an 
additional meeting was held between International Paper and the Port at the Seattle AECOM 
office on March 27, 2015.  Comments, issues, and concerns identified by Ecology and the Port 
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regarding Alternative S5B during these communications are summarized in Table 1.  This table 
also provides a summary of the analysis performed related to the issues and the resolutions 
reached by International Paper and the Port. 

4.0  SUMMARY OF REVISED ALTERNATIVE S5B 

Based on meetings and discussions between International Paper and the Port, the preferred soil 
cleanup action alternative (Alternative S5B) has been revised as shown in Figures 1, 2, and 3.  
The area proposed for excavation and solidification outside and inside the building is shown on 
Figure 1.  Figure 2 presents the three proposed treatment zones (see further description below in 
bullet 1) and the depth to solidified soil.  Figure 3 shows the proposed limits of building 
demolition and solidification inside the building.  The revisions to Alternative S5B, as compared 
to the original Alternative S5B, are discussed below and summarized in Table 2: 

1. Three distinct treatment area zones are proposed as follows: 

a. Zone 1:  Zone 1 includes the area in the vicinity of and extending 80 feet to the 
south of the railroad tracks (see Figures 1 and 2).  Soil that contains COCs at 
concentrations exceeding the preliminary cleanup levels in this zone would be 
excavated to the top of the Upper Silt instead of being solidified in place.  
Excavated material would be relocated within the AOC from Zone 1 to Zones 2 
and 3, and all impacted soil would be treated by in situ solidification in Zones 2 
and 3.  The excavated area (Zone 1) would be backfilled to site grade using clean 
imported materials.  This would provide the Port with unrestricted site use in this 
area during potential future development (e.g., future rail dump pit). 

b. Zone 2:  Zone 2 includes a 20-foot wide utility corridor and a 23-foot wide area 
that includes the nearby access road referred to as “North Tie Road” (see Figure 
2).  Within this zone, soil that contains DNAPL or COCs at concentrations 
exceeding the preliminary cleanup levels would be treated using in situ 
solidification, along with soil relocated from Zone 1.  Solidified material would 
only be present below 3 feet bgs.  Three feet of clean material (0.5 feet of asphalt 
and 2.5 feet of clean fill) would be placed above the solidified material and a layer 
of geotextile fabric.  This would provide the Port with ability to perform utility 
and other general site work without restrictions within this 3 foot depth. 

c. Zone 3:  Zone 3 includes the remainder of the treatment area at the site (see 
Figure 2).  Within this zone, soil that contains DNAPL or COCs at concentrations 
exceeding cleanup levels would be treated using in situ solidification to within 
one foot of the ground surface.  One foot of clean material (0.5 feet of asphalt or 
concrete and 0.5 feet of clean fill) would be placed above the solidified material 
and a layer of geotextile fabric. 

2. The site would be graded to manage volumetric expansion of the solidified materials and 
provide a more uniform site topography, enhance drainage, and maintain control of storm 
water in the vicinity of the Mechanics Shop building.  A strip drain would be installed 
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along the north and east perimeter of the building (see Figure 3) to route storm water to 
the Port’s existing storm water treatment system. 

3. The portion of the Mechanics Shop building above the solidification treatment area 
would be completely removed to allow solidification using the same methods utilized for 
outside the building footprint (see Figure 3).  The concrete floor, exterior wall footings, 
and utilities would be removed in the part of the building with lower ceiling heights.  
This would increase solidification efficiency and reduce mobilization costs associated 
with specialized labor and equipment needed for working inside a building.  It would also 
eliminate the need for more complicated specialized solidification work below the 
exterior walls and around building footings, and is thus expected to speed up 
solidification work and reduce risks associated with working inside a structure.  
Following solidification, the portion of the building removed would be reconstructed on 
new footings and a new concrete floor would be poured. 

4. Based upon additional analysis, in situ solidification in Zones 2 and 3 would be 
completed to approximately 9-feet bgs on average, or approximately 1 foot into the 
Upper Silt rather than 2 feet as previously proposed in the original alternative. 

5. Volumetric expansion is assumed to be 35 percent which is conservative based upon the 
26 to 36 percent range identified during bench-scale treatability testing of preferred Mix 
28 (8 percent NewCem slag cement, 2 percent bentonite, and 0.5 percent caustic soda), 
because reduced solidification material is expected to be used in the final mix design. 

6. Based on solidification of soils from 3-to 9-feet bgs under the building, calculations 
indicate that the top surface of solidified soil could be near the concrete floor slab.  
Solidified materials within 1 foot of the concrete floor slab would be relocated to outside 
the building footprint within Zone 3. 

7. During pilot testing, further characterization of shallow soil in Zone 1 would be 
conducted to assess whether any shallow soil could be removed from in situ solidification 
treatment.  Any shallow soil identified as containing concentrations of COCs below 
cleanup levels could be placed above solidified soil within Zones 2 and 3 to provide 
additional depth in which the Port could work during potential future development.  
Other options include using the material as backfill in Zone 1, and the site grades in 
Zones 2 and 3 could be reduced slightly with the reduced volume of material requiring 
solidification. 

8. Additional evaluation of the upper and lower surfaces of the Upper Sand has been 
performed to refine the estimated volume of solidified soil included in the FS.  Additional 
design-level analysis indicates that, on average over the treatment area, the thickness of 
the COC-impacted soil would be less than the current FS estimate of 5 feet.  Therefore, 
the  information currently included in FS calculations, figures, and cost estimates is 
considered to be appropriate for inclusion in the FS.  Further analysis of solidification 
volumes could be performed during the design phase, as appropriate. 
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Based on these modifications to the alternative, revised Alternative S5B includes the following 
significant elements: 

1. Identifying ARARs and substantive requirements 

2. Designing the cleanup action, including pilot-scale testing of the mixing agent and 
various mechanical mixing equipment and methods based on the results reported in 
the final in situ treatability study report (URS 2013) 

3. Planning for temporary revisions to Port building and maintenance yard operations 

4. Implementing a pilot-scale test in a 40- by 40-foot area of the site where DNAPL is 
present and documenting findings and recommendations in a report 

5. Performing additional soil sampling to determine whether soil below 3-feet bgs 
exceeds preliminary cleanup levels and, if not, whether segregating additional soils 
below this level would benefit the project by reducing the volume of soil requiring 
solidification 

6. Decommissioning horizontal and vertical bioventing wells within the solidification 
area 

7. Demolishing and reconstructing utilities and yard features, including yard pavement, 
roadways, storm water culverts, fencing, and retaining walls (where necessary) 

8. Decommissioning and replacing groundwater monitoring wells located within the 
solidification area 

9. Demolishing the portion of the Mechanics Shop building with lower ceiling heights 
including removing the concrete floor inside the building and the exterior wall 
footings 

10. Protecting or removing and replacing existing utilities under the building 

11. Excavating, stockpiling, and analytical testing of clean overburden material to 
confirm reuse as backfill 

12. Temporarily storing and reusing all clean overburden material 

13. Excavating and relocating contaminated soil within 80 feet of the railroad tracks 

14. Mechanically solidifying soil in Zones 2 and 3 and relocated soil from Zone 1 

15. Grading surface of solidified soil and installing a geotextile fabric or other physical 
marker above the solidified soil to demarcate the top of the solidified soil 
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16. Reusing clean fill materials stockpiled on site above solidified soil in Zones 2 and 3, 
and as backfill in Zone 1 

17. Importing and placing clean fill as necessary to backfill Zone 1 and transition 
between existing grades and the new higher elevations in Zones 2 and 3 

18. Reconstructing the portion of the building removed for solidification including the 
concrete floor inside the building and the exterior wall footings 

19. Implementing environmental protection measures during construction (e.g., storm 
water pollution protection plan), including handling and treatment of construction 
storm water 

20. Closure reporting 

21. Long-term monitoring of leachate and physical performance of solidified soil 

Revised Alternative S5B components and the estimated quantities of contaminated media and 
contaminants that would be remediated are summarized in Table 2.  Detailed calculations for 
revised Alternative S5B are provided in Attachment 2.  All soil with COCs exceeding the 
cleanup levels and exhibiting DNAPL would be solidified above the Upper Silt at the MFA 
including under the Mechanics Shop building under this alternative. 

The cost estimate for revised Alternative S5B is included in Attachment 3, and summarized and 
compared to the cost of the original Alternative S5B in Table 3.  The revised Soil 
Disproportionate Cost Analysis summary is included in Table 4.  Because there is no significant 
difference in the cost of revised Alternative S5B compared to the original cost of Alternative 
S5B and there is no difference in the benefits between the revised and original alternatives, the 
disproportionate cost analysis shown on RI/FS Figure 9-1 (URS 2014), which is included in 
Attachment 1, has not changed.  Therefore, the rankings of the alternatives have not changed, the 
revised Alternative S5B is still the preferred alternative for remediation at the site, and the 
revised Alternative S5B will replace the original Alternative S5Bin the Draft Final RI/FS Report. 
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Table 1 - Alternative S5B Comments and Resolutions - 050415 1 May 4, 2015 
 

Table 1 
Summary of Alternative S5B Issue Resolution 

Date Comment/Issue Analysis Resolution 

12/9/13 Port of Longview - in a meeting at the Port of Longview to 
discuss the Cleanup Action Alternative Conceptual 
Technical Memorandum, the Port of Longview expressed 
concerns related to volumetric expansion associated with 
proposed solidification methods and the proposed concept 
of raising site grade across the treatment area to account 
for that expansion. 

International Paper and the Port of Longview 
discussed potential modifications to site 
grade and various options related to locations 
of solidified material and clean fill. 

The Port of Longview indicated that site grade 
changes that fit the rest of the site could be 
considered.  International Paper indicated that 
various methods for maintaining a clean working 
layer at grade would be evaluated, including 
incorporation of off-site disposal.  The description 
of revised Alternative S5B (Section 4 of this 
technical memorandum) describes volumetric 
expansion considerations related to site grade 
modifications. 

9/8/14 Ecology – FS Section 5.2.1, page 5-2, second paragraph – 
Revise the first sentence to “Because subsurface 
contamination remains beneath the existing asphalt paved 
area, potential future construction projects have to follow 
existing institutional controls at the site.” In addition, 
International Paper and the Port of Longview should meet 
to discuss institutional controls in place or needed to 
prevent current construction workers from being exposed 
to subsurface contamination.  

International Paper and the Port of Longview 
have met to discuss potential future 
construction projects and institutional 
controls associated with cleanup action 
alternatives, and preferred Alternative S5B 
has been modified accordingly. 

FS text will be revised as stated in Ecology 
comment, and analysis has been performed 
regarding cleanup action alternative logistics with 
respect to potential future construction projects. 

Ecology – FS Section 6.4.2.3, Area of Contamination 
(AOC) Policy, etc., page 6-13 – In the fourth sentence 
revise to state “Consolidation or in-situ treatment...”  In the 
fifth sentence, delete “as long as managed in land-based 
units.” 

Preferred Alternative S5B has been modified 
to incorporate Port of Longview requests for 
removal of impacted soil from the rail 
corridor. 
 

FS text will be revised as stated in Ecology 
comment, and analysis has been performed 
regarding cleanup action alternative logistics with 
respect to movement of impacted soil within the 
Area of Contamination. 

Ecology – FS Section 7.4.7 Alternative S5B – 
Solidification Outside and Inside Building Footprint, 
page 7-20, paragraph 2 – International Paper and the Port 
of Longview should meet and discuss what depth of 
subgrade material would be adequate for a workable layer 
under the maintenance building. 

International Paper and the Port of Longview 
have met to discuss clean fill subgrade depth 
requirements, and preferred Alternative S5B 
has been modified accordingly. 

FS text will be revised to discuss modifications 
made to the preferred Alternative S5B to clarify 
subgrade depths. 
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Ecology FS Section 9.1.6 – References to issues associated 
with volumetric expansion – described in Section 7.4.5 
(page 7-16 and page 7-17) and Section 7.4.7 (pages 7-20 
and 7-21) – should be included in the discussion of 
Alternative S5 (and other stabilization alternatives) in 
Section 9.1.6. 

International Paper and the Port of Longview 
have met to discuss volumetric expansion 
issues and preferred Alternative S5B has 
been modified accordingly to incorporate 
treatment area re-grading. 

FS text will be revised regarding cleanup action 
alternative logistics with respect to treatment area 
re-grading and incorporation of zones with 
varying depths of clean fill. 

12/10/14 Port of Longview – in meeting at Port of Longview’s 
office, the Port of Longview expressed interest in 
evaluating site re-grading as method for maintaining 
adequate depth of clean fill in which unrestricted work 
could be performed. 

Initial solidification volume estimates were 
produced and incorporated into proposed 
post-construction site grade contours. 

Alternative S5B was modified to incorporate site 
grade contours to discuss with the Port of 
Longview. 

Port of Longview – in meeting at Port of Longview’s 
office, the Port of Longview expressed interest in 
evaluating movement of impacted soil within Area of 
Contamination to accommodate potential future dump pit 
construction near the rail loop.  Proposed pit dimensions 
were 250- to 300-feet long, 40-feet deep, and 50-feet wide. 

Three distinct zones were created within the 
treatment area to provide an area near the rail 
loop (Zone 1) where only clean fill would be 
remain after construction. 

Alternative S5B was modified to incorporate a 
zone near the rail loop in which soil would be 
excavated and relocated further south within the 
Area of Contaminations to address Port potential 
future use requirements. 

 Port of Longview - in meeting at the Port of Longview’s 
office, the Port of Longview expressed concerns regarding 
the incorporation of future costs to the Port of Longview 
and potential restrictions on future development into the 
disproportionate cost analysis (DCA) in which alternatives 
are evaluated in the FS.   

International Paper and the Port of Longview 
have discussed potential future development 
in the MFA and have discussed various 
cleanup action alternative options related to 
potential development costs and other issues. 

Alternative S5B was modified to incorporate 
considerations related to future Port of Longview 
development costs. 

 Port of Longview - in meeting at Port of Longview’s 
office, the Port of Longview expressed concerns regarding 
proposed restrictive covenants associated with cleanup 
action alternatives considered in the FS.  

International Paper and the Port of Longview 
discussed issues associated with proposed 
restrictive covenants.  

Alternative S5B was modified to minimize 
impacts associated with proposed restrictive 
covenants.  
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2/10/15 Port of Longview –in an e-mail to International Paper, the 
Port proposed a new hybrid alternative that combined 
elements of solidification from Alternative S5 with 
excavation and off-site disposal elements from Alternative 
S1.  

International Paper and the Port of Longview 
discussed new alternative concepts related to 
combining solidification with excavation and 
offsite disposal. 

International Paper has evaluated combining 
excavation and offsite disposal with 
solidification, and has revised Alternative S5B 
solidification areas in order to address potential 
future impacts related to Port of Longview 
operations and development. 

3/20/15 Port of Longview – during conference call between the 
Port of Longview and International Paper, the Port of 
Longview expressed interest in site grade contours and 
treatment zones incorporated into revised Alternative S5B. 

A figure illustrating proposed post-
construction grade contours and multiple 
treatment zones was discussed with the Port 
of Longview. 

A meeting occurred March 27, 2014 at the 
AECOM Seattle office. 

3/27/15 
 

Port of Longview – in meeting at AECOM’s Seattle office, 
the Port of Longview expressed a desire to increase the 
area of clean fill near the rail loop (Zone 1) to a distance of 
80 feet from the existing rail loop. 

An analysis was made regarding the 
increased volume of material that would need 
to be incorporated within post-construction 
grade contours. 

Alternative S5B was modified to incorporate a 
larger zone near the rail loop (Zone 1) in which 
soil would be excavated and relocated further 
south within the Area of Contaminations to 
address Port potential future use requirements. 

Port of Longview – in meeting at AECOM’s Seattle office, 
the Port of Longview expressed a desire to further evaluate 
solidification volumes to further refine grading contours.  
A need for directing storm water in the vicinity of the 
Mechanics Shop toward an existing storm water treatment 
system south of the Mechanics Shop was also expressed. 

Modeling of contouring of upper and lower 
surfaces of the Upper Sand was performed to 
refine treatment volume estimates, and 
resulting volumes were incorporated into 
proposed post-construction site grade 
contours. 

Alternative S5B was modified to incorporate site 
grade contours that meet both Port logistical 
requirements and storm water control 
requirements. 

Port of Longview – in meeting at AECOM’s Seattle office, 
the Port of Longview expressed a desire to create an 
additional treatment zone for potential future utility 
corridor usage. 

International Paper and the Port of Longview 
discussed proposed corridor dimensions. 

An additional treatment zone was created using 
the proposed utility corridor dimensions of 3-feet 
deep and 20-feet wide and the resulting estimated 
volume was incorporated into proposed post-
construction site grade contours. 
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3/27/15 
(continued) 

Port of Longview – in meeting at AECOM’s Seattle office, 
the Port of Longview expressed a willingness to evaluate 
trading shallower working depths in some portions of the 
treatment area to gain deeper working depths in other 
portions of the treatment area.  A shallow working depth in 
which solidified material was located directly below the 
asphalt was proposed for all areas other than near the rail 
loop (Zone 1) and the utility corridor and road (Zone 2). 

Three treatment zones were created with 
working depth of 1 foot bgs (Zone 3), a 
working depth of 3 feet bgs (the utility 
corridor and road, comprising Zone 2), and a 
working depth to the top of the Upper Silt (at 
approximately 8 feet bgs, in Zone 1).  The 
resulting estimated volumes were 
incorporated into proposed post-construction 
site grade contours. 

Alternative S5B was modified to incorporate 
these three treatment zones and site grade 
contours that meet both Port logistical 
requirements and storm water control 
requirements. 

 Port of Longview – in meeting at AECOM’s Seattle office, 
the Port of Longview expressed a willingness to evaluate 
trading additional building demolition and general site 
solidification methods at a lower overall cost than 
originally proposed more specialized interior solidification 
methods. 

A cost-benefit evaluation was performed 
regarding solidification methods and 
associated demolition requirements. 

Alternative S5B was modified to incorporate the 
use of general site solidification methods 
throughout the treatment area, with additional 
building demolition included. 

 Port of Longview – in meeting at AECOM’s Seattle office, 
the Port of Longview expressed a desire to further evaluate 
shallow soil data with regard to determining whether any 
shallow soil within the treatment area could be identified 
as less impacted and eliminated from treatment in order to 
minimize solidification volumes and resulting changes to 
site grade. The Port of Longview and International Paper 
discussed existing shallow soil data in the MFA and the 
potential for completing additional pre-design 
characterization of shallow soil to further determine the 
quantity of soil that could potentially be reused on site as 
backfill or disposed of off-site as CAMU-eligible waste. 

An evaluation of existing shallow soil data 
was performed. 

A portion of Zone 1 near the rail loop is the only 
portion of the treatment area identified from 
existing data in which shallow soil could be 
potentially segregated from treatment, but this 
would likely result in less than a 70-cy (~3%) 
difference in total treatment volume.  Other 
logistical efficiencies are anticipated to provide 
greater gains.  Pre-design sampling will be used 
to supplement the existing shallow soil data to 
allow additional characterization of shallow soil 
that can be potentially reused on site as backfill.   

 Port of Longview – in meeting at AECOM’s Seattle office, 
the Port of Longview expressed a desire to further evaluate 
placement of impacted soil from within the treatment area 
within the TWP Area to further reduce costs. 

An evaluation of logistics and associated 
costs was performed regarding placement of 
impacted MFA soil within the TWP Area 
under the Area of Contamination policy. 

A previous evaluation was revisited with the 
conclusion that placement of MFA soil within the 
TWP Area would result in higher costs than off-
site disposal, making this option likely not 
warranted. 
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 Port of Longview – in meeting at AECOM’s Seattle office, 
the Port of Longview expressed a desire to further consider 
costs and logistics associated with limited off-site disposal. 

International Paper evaluated incorporation 
of disposal options into revised Alternative 
S5B including an analysis of costs and 
benefits currently associated with the DCA in 
the FS. 

The Port of Longview and International Paper 
agreed that excavation and disposal was a more 
costly cleanup action alternative component than 
in situ solidification, and that the higher costs 
need to be offset by greater benefit in order to be 
evaluated favorably in the DCA included in the 
FS. In the spirit of cooperation the Port of 
Longview and International Paper agree that the 
Port of Longview’s proposed hybrid alternative 
would not score the highest under DCA 
methodology, and therefore have determined that 
revised Alternative S5B is a solution that the Port 
of Longview could accommodate if approved by 
the Port Commission.  However, during the 
cleanup action pre-design, there will be additional 
soil characterization performed to determine 
whether there are any additional opportunities to 
reduce the volume of soil to be solidified. 

  

 Port of Longview – in meeting at AECOM’s Seattle office, 
the Port of Longview expressed a desire to evaluate costs 
associated with incorporating requested modifications to 
preferred Alternative S5B. 

An evaluation of the cost estimate for 
preferred Alternative S5B was performed 
after modifications were incorporated. 

Both additional costs and some cost savings were 
realized during the incorporation of modifications 
to preferred Alternative S5B, resulting in a total 
cost within approximately $10,000 of the original 
alternative cost ($3.4M). 

 



 

Soil Alternative Component S5B (2/28/14) S5B REV
Conceptual Details

Disruption of Port's Use of Building and Yard   --
Remove Asphalt Paving and Engineered Cap   --
Remove Retaining Wall   --
Rebuild Retaining Wall   
Partial Building Demolition   
Building Walls Remains Intact   
Install Shoring to Protect Building   --
Install Shoring to Protect Slurry Wall   --
Prevent Water from Entering Treatment Area   --
Treat or Remove Soil under the Building   --
In Situ Soil Treatment   --
Excavation of Clean Soil Necessary   --
Excavation of Contaminated Soil Necessary   
Off-Site Disposal of Contaminated Materials   --
Contaminated Soil Would Remain On Site   --

Alternative Details
Length of Retaining Wall Removed (FT) 220 220 --
Depth of Clean Overburden (FT) 3 3 --
Depth of Treatment (FT) 10 9a 1a

DNAPL Area Treated
DNAPL Area outside Building (SF) 12,800 12,800 --
DNAPL Area under Building (SF) 900 900 --
Total DNAPL Area Treated (SF) 13,700 13,700 --

Treatment Area
Treatment Area outside Building (SF) 32,600 32,600 --
Treatment Area under Building (SF) 2,100 2,100 --
Total Treatment Area (SF) 34,700 34,700 --

Area with COCs or DNAPL Not Treated by Alternative (SF) 0 0 --
Estimated Implementation Time

Construction/Mob/Demob (Months) 7 7 --
System Operations (Months) 0 0 --
LTM after Treatment (Years) 10 10 --
Total Time (Years) 10.6 10.6 --

Table 2
Comparison of Soil Alternative Components

International Paper, Longview WA

Soil Alternatives
 S5B
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Soil Alternative Component S5B (2/28/14) S5B REV
Treatment Details

Target Treatment Volumes
Targeted Non-DNAPL Soil Volume (CY) 6,300 6,300 --
Targeted DNAPL Soil Volume (CY) 170 170 --
Total Targeted Treatment Volume (CY) 6,470 6,470 --

Excavation Volumes
Total Excavation Volume (CY) 3,900 5,550b 1,650b

Overburden Excavation Volume (CY) 3,900 3,900 --
Treatment Volume Excavated (CY) 0 1,650b 1,650b

Mass of COCs Targeted (LBS) 176,000 176,000 --
Untreated Mass of COCs Remaining On Site (LBS) 0 0 --
DNAPL Volume Treated (Gallons) 1,550 1,550 --
Untreated DNAPL Volume Remaining On Site (Gallons) 0 0 --
In Situ Soil Treatment (CY) 9,070 7,470c -1,600c

Untreated DNAPL Soil Remaining on Site (CY) 0 0 --
Total Untreated Soil Remaining on Site (CY) 0 0 --

Off-Site Disposal Volumes
Non-DNAPL Soil Disposal (CY) 0 0 --
DNAPL Soil Disposal needing Stabilization (CY) 0 0 --
CAMU-Eligible Disposal (TN) 0 0 --
DNAPL Soil Disposal (TN) 0 0 --
DNAPL Contaminated Liquid Disposal (Gallons) 0 0 --

Notes:

- included 
 - not included
 - difference 
Highlighting indicates difference (between original and revised Alternative S5B

CAMU - corrective action management unit
CY - cubic yards
DNAPL - dense nonaqueous phase liquid
FT - feet
LBS - pounds
LTM - long-term monitoring
SF - square feet
TN - tons

a - Depth of treatment refined after further consideration of site-specific information.  
b - Excavation volume is greater under S5B REV due to excavation and relocation of soil from within 80 feet of the railroad tracks to the in 
situ solidification area.
c - In situ solidification volume is decreased as a result of the solidification zone from 3 to 9 feet bgs, rather than 3 to 10 feet bgs.  

International Paper, Longview WA

Table 2 (Continued)
Comparison of Soil Alternative Components

Soil Alternatives

 S5B
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S5B (2/28/14) S5B REV

Capital Direct Costs (Select Tasks)
Mobilization/Demobilization $265,000 $200,000 -$65,000
Demo and Rebuild Portion of Building -- $188,000 $188,000
Solidification Labor Outside Building Footprint $423,000 $348,000 -$75,000
Solidification Labor Under Building $110,000 $25,000 -$85,000
Solidification Materials (Cement/Grout/Soda) $199,000 $164,000 -$35,000
Excavate and Relocate Soil Within 80 ft of RR Tracks -- $59,000 $59,000
Geotextile Fabric Marker Layer over Solidified Soil $7,000 $5,000 -$2,000
Additional Backfill Import Due to Relocated Soil -- $32,000 $32,000
Backfill and Compaction of Transitional Material $32,000 $30,000 -$2,000
Rebuild Retaining Wall $24,000 -- -$24,000
Net Cost Impact of Select Tasks -$9,000
Subtotals
Capital Direct Costs $2,320,000 $2,311,000 -$9,000
Capital Indirect Costs $609,000 $608,000 -$1,000
Total Capital Costs $2,929,000 $2,919,000 -$10,000
O&M Totals
Total O&M Costs (X years) $263,000 $263,000 $0
Total Capital and O&M Costs $3,192,000 $3,182,000 -$10,000
Years of O&M 10 10 0
Annualized O&M Costs $26,000 $26,000 $0
PW O&M Costs a $224,000 $224,000 $0

Other Costs
Sales Tax $186,000 $185,000 -$1,000
Agency Oversight $88,000 $88,000 $0

Project Totals

Total Capital and PW O&M Costs $3,153,000 $3,143,000 -$10,000

Total Project PW a $3,427,000 $3,416,000 -$11,000

Total Project Cost $3.4M $3.4M $0.0M
  

Notes:

 - difference 

M - million
O&M - operation and maintenance
PW - present worth
REV - revised
S5B - solidification inside and outside building footprint
All line item costs in this table have been rounded to nearest $1,000

a Present worth costs were calculated using a 3% discount rate.  
Discount Rate (3%) = Interest Rate (6%) - Inflation (3%).  

Table 3
Comparison of Soil Alternative S5B Costs

International Paper, Longview, WA

Task

Soil Alternatives

 S5B
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DNAPL
Removed
(gallons)

Relative
Benefit

COC Mass
Removed

(lbs)

Relative
Benefit

Total Estimated 
Project Cost

Relative
Cost

S1 Comprehensive Excavation (Baseline) 1,550 1.00 176,000 1.00 $5,830,000 0.94

S2 Comprehensive Excavation Outside 
Building Footprint 

1,450 0.00 167,000 0.80 $5,200,000 0.73

S3 DNAPL Excavation Outside 
Building Footprint

1,450 0.00 152,000 0.47 $4,530,000 0.50

S4 DNAPL Excavation Outside 
Building Footprint, Limited Excavation 
Inside

1,550 1.00 156,000 0.56 $4,720,000 0.57

S5 Solidification Outside 
Building Footprint

1,450 0.00 167,000 0.80 $3,030,000 0.00

S5A Solidification Outside Building Footprint, 
DNAPL Recovery under Mechanics Shop

1,500 0.50 167,000 0.80 $3,380,000 0.12

S5B
(2/28/14)

Solidification Outside and Inside Building 
Footprint

1,550 1.00 176,000 1.00 $3,420,000 0.13

S5B REV Solidification Outside and Inside Building 
Footprint with Relocation of Soil near 
Railroad Tracks

1,550 1.00 176,000 1.00 $3,410,000 0.13

S5C Solidification Outside Building Footprint, 
ERH Treatment under Mechanics Shop

1,520 0.70 169,000 0.84 $4,160,000 0.38

S6 DNAPL Treatment by ERH 1,470 0.20 131,000 0.00 $4,650,000 0.54
S7 DNAPL Excavation and ERH 1,540 0.90 159,000 0.62 $6,010,000 1.00

1,450 NA 131,000 NA $3,030,000 NA
1,550 NA 176,000 NA $6,010,000 NA

Notes:
COC - chemical of concern
DNAPL - dense nonaqueous phase liquid
ERH - electrical resistance heating

Mass Removed
or Stabilized Cost ($)

Minimum:
Maximum:

Table 4
Soil Disproportionate Cost Analysis Summary

International Paper, Longview, WA

Alternative
No. Description

Volume Treated
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Revised Alternative S5B Volume and Mass Calculations 



Attachment 2

Revised Alternative S5B Volume and Mass Calculations

IP Longview Last Updated: April 16, 2015 by Melanie Young

Manufacturing Facility Area

Feasibility Study

Quantity and Mass Removal Calculations by Alternative

Alternative:  Revised S5B - Solidification Outside and Inside Building Footprint and Relocation of Soil Near the Railroad Tracks

Parameter Quantity Units Basis

(a) Total Treatment Area 34,700           SF Calculated b+c+c1+d

(b) Solidification Area Outside Building (SE) 23,700           SF Polygon area calculated in CAD

(c) Excavation and Relocate Area (NW) 7,700             SF Polygon area calculated in CAD

(c1) Excavation and Relocate Area (NW) 80' RR tracks 1,200             SF Polygon area calculated in CAD

(d) Treatment Area Beneath Building 2,100             SF Polygon area calculated in CAD

(e) Total DNAPL Area 13,700           SF Polygon area calculated in CAD

Treatment Thickness

(f) DNAPL 0.33 FT Generalized mean DNAPL thickness based on observations in boring logs

(g) Soil > Method C 5 FT Generalized mean soil thickness, base of fill to top of upper silt

(h) Clean Overburden 3 FT Generalized mean fill thickness based on observations in boring logs

(h1) Silt treated under target zone 1 FT Assumed thickness of soil solidified under the target treatment zone

Treatment Volume (Solidification)

(i) DNAPL 170                CY Calculated volume based on polygon area and DNAPL thickness (e*f)

(j) Soil > Method C 6,300             CY Calculated as (a*g)-i

(k) Overburden 3,900             CY Calculated as a*h

(k1) Solidified Silt Underburden 1,000             CY Calculated as (b+d)*h1

Total Disturbed Volume 11,370          CY Calculated as i+j+k+k1

Total Solidified Volume 7,470             CY Calculated as i+j+k1

Total Relocated Volume 7,920             CY Calculated as c*g

Soil Characteristics

(l) Soil density 1.5 tons/CY Engineer's estimate

(m) Porosity 30% Percent Engineer's estimate

(n) NAPL Saturation 15% Percent Engineer's estimate

Concentrations in Solidification Area Outside the Building (SE Treatment Area)

(o) Mean cPAH 4,297             ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(p) Mean DRO 9,519,000      ug/kg 95% UCL Mean of soil samples in SE Treatment Area

(q) Mean Napthalene 1,741,887      ug/kg 95% UCL Mean of soil samples in SE Treatment Area

Concentrations in Excavation Area (NW Treatment Area)

(r) Mean cPAH 13,887           ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(s) Mean DRO 3,200,000      ug/kg 95% UCL Mean of soil samples in NW Treatment Area

(t) Mean Napthalene 204,690         ug/kg 95% UCL Mean of soil samples in NW Treatment Area

Concentrations in Treatment Area Beneath Building

(u) Mean cPAH 6,317             ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(v) Mean DRO 7,807,000      ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

(w) Mean Napthalene 4,466             ug/kg 95% UCL Mean of soil samples in Treatment Area Beneath Building

COC Removal Quantities

DNAPL 1,550             gal Calculated as i*m*n

cPAH 124                lbs Calculated as (j*l*o*b/a)+(j*l*r*c/a)+(j*l*o*c1/a)+(j*l*u*d/a)

DRO 151,451         lbs Calculated as (j*l*p*b/a)+(j*l*s*c/a)+(j*l*p*c1/a)+(j*l*v*d/a)

Napthalene 24,488           lbs Calculated as (j*l*q*b/a)+(j*l*t*c/a)+(j*l*q*c1/a)+(j*l*w*d/a)

Total Mass of COCs 176,000         lbs
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ALTERNATIVE S5B SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT, SOLIDIFICATION UNDER MECHANICS SHOP
AND RELOCATION OF SOIL NEAR THE RAILROAD TRACKS

Client International Paper Estimator Cary Brown, AECOM
Location Longview, Washington Report Date NA
Project MFA Area Remediation Last Updated 4/15/2015
Document RI/FS Cost Estimate Source of Costs Engineers Estimate
Soil Removal NO Groundwater Treatment No
Soil Treatment Area 34,700 SF (32,600 outside and 2,100 inside building) GW Treatment Area NA
Treatment Perimeter 1,110 LF GW Treatment Method NA
Soil Disposal Volume 0 CY Treatment Depth 9 FT bgs

Alternative 1 5,300 CY of soil will be solidified over 23,700 SF area outside building footprint
Specific 1,650 CY of soil will be relocated from 8,900 SF area 80 ft from the edge of rail and combined with other soils to be solidified 
Assumptions 2 500 CY of soil will be solidified from a 2,100 SF area under the Mechanics Shop

3 Some of the Port's maintenance operations will be temporarily moved 
The portion of the building with lower ceiling height will be removed and reconstructed following solidification

4 3,900 CY of clean overburden materials will be excavated prior to treatment
5 Zone of solidification will be 6 feet thick (3 to 9 feet bgs) and the zone of excavation will be 5 feet thick (3 to 8 feet bgs)

Volumetric Expansion of the 7,450 CY of solidified soil will be 35% and will result in an additional 2,600 CY of material on site
The total volume of solidified soil on site to remain on site is estimated to be 10,050 CY

6 Existing utilities will need to be removed and replaced following treatment activities
7 Approximately 3 to 4 months will be needed to perform the work
8 2 weeks will be needed for mob / demob
9 6 to 8 weeks will be needed for the solidification / stabilization tasks
10 Site will be restored to existing conditions following remediation, but with new higher grades and no retaining wall
11 No solidification spoils or overburden soil will be disposed of off-site.  All material is planned for re-use.  
12 Water is readily available on site

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$1,911,572 1 Mobilization / Demobilization 1 LS $200,000 $200,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 400 CY $300 $120,000
4 Temporary relocation of Port Maintenance Operations 1 LS $30,000 $30,000
5 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
6 Decommission Groundwater Monitoring & Bioventing Wells 40 EA $920 $36,800
7 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
8 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
9 Demo Retaining Wall 160 LF $75 $12,000

10 Demo Portion of Building with Lower Roof Height 2,500 SF $25 $62,500
11 Remove Surface Asphalt in Storage Yard and Road 32,600 SF $0.88 $28,688
12 Remove 42-inch HDPE Culvert and Replace after Solidification 125 LF $150 $18,750
13 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,900 CY $29 $113,100
14 Stormwater Handling and Environmental Protection 1 LS $11,000 $11,000
15 Excavate Soil from 3 to 8 feet bgs within 80 feet of Railroad Tracks 1,650 CY $27 $44,550
16 Relocate and Backfill Soil from Near the Railroad Tracks 1,650 CY $9 $14,850
17 Solidification Materials (8% NewCem Slag Cement) 894 TN $80 $71,520
18 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 224 TN $115 $25,747
19 Solidification Materials (0.5% Caustic Soda) 56 TN $1,200 $67,050
20 Solidification Labor and Equipment Outside Building Footrprint 6,950 CY $50 $347,500
21 Solidification Labor and Equipment Under Mechanics Shop 500 CY $50 $25,000
22 Geotextile Fabric Marker Layer Over Solidified Soil 2,867 SY $1.75 $5,017
23 Import of Clean Backfill for Transition Grades 1,700 CY $20 $34,000
24 Additional Import of Backfill Material to Replace Relocated Soil 1,600 CY $20 $32,000
25 Backfill and Compaction of Overburden Soil Stockpiles on Site 3,900 CY $9 $35,100
26 Backfill and Compaction of Transitional Backfill Material 3,300 CY $9 $29,700
27 Asphalt Paving of Excavation, Solidification, and Transition Areas 54,000 SF $4 $216,000
28 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
- Rebuild Retaining Wall 0 LF $150 $0

29 Reconstruct Lower Roof Height Portion of Maintenance Building 2,500 SF $50 $125,000
30 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
31 Monitoring Well Installation 10 EA $5,400 $54,000
32 Contractor Reporting and Closeout Submittals 200 HR $90 $18,000

Contaminated Waste Disposal and Transportation

$14,368 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $245 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $50 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 0 GAL $10 $0
4 Liquid NAPL Transportation Costs to Incinerator 0 DRUM $250 $0
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 0 TN $110 $0
6 Transportation Costs to Subtitle C Landfill 0 TN $50 $0
7 Non-Hazardous Material Disposal Costs (Subtitle D) 0 TN $30 $0
8 Transportation Costs to Subtitle D Landfill 0 TN $22 $0
9 Contaminated water treatment and disposal 0 GAL $0.20 $0

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 845 TN $8 $6,761
11 Transportation Costs to Asphalt Recycler 845 TN $9 $7,607

Subtotal Contractor Costs $1,925,940

Contractor Contingency (%) 20 % $1,925,940 $385,188

Total Contractor Costs $2,311,000

Red font  
indicates updates
made to the
original 
Alternative S5B 
cost estimate 
submitted to 
Ecology
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ALTERNATIVE S5B SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT, SOLIDIFICATION UNDER MECHANICS SHOP (CONTINUED)
AND RELOCATION OF SOIL NEAR THE RAILROAD TRACKS

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $2,311,000 $46,220
2 Regulatory Review, Coordination, and Meetings (% DCC) 2 % $2,311,000 $46,220
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
4 Engineering Design (% DCC) 7 % $2,311,000 $161,770
5 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
6 Bid & RFI Support 60 HR $135 $8,100
7 Construction Oversight and QA (% DCC) 5 % $2,311,000 $115,550
8 System Startup (if applicable) 0 LS $0 $0
9 Conformational Sample Collection and Reporting 1 LS $33,000 $33,000

10 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $552,360

Engineering Contingency (%) 10 % $552,360 $55,236

Total Engineering Costs $608,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LONG-TERM MONITORING COSTS

Annual O&M Cost (None) 0 Years of Annual O&M

$0 1 Not Used 0 EA $0 $0
2 Not Used 0 EA $0 $0
3 Not Used 0 EA $0 $0

Annual LTM Cost (Monitoring and Sampling of Leachate and Physical performance of solidified soil) 10 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mob/Demob for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Total Annual O&M and LTM Cost $26,300

Total Non-Routine O&M Cost Estimated to be 2% of Construction Costs $0

Total O&M and LTM Cost Years till project completion 10 $263,000

Present-Worth O&M Cost Presumed Interest Rate 0.03 $224,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $2,919,000 $2,919,000

TOTAL O&M COSTS (PRESENT WORTH) $224,000 $3,143,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $185,000 $3,328,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $87,600 $3,416,000

TOTAL PRESENT-WORTH COST $3,420,000
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DRAFT INTERIM FEASIBILITY STUDY CLARIFICATION DELIVERABLES 
International Paper Company Responses to Ecology’s September 8, 2014 Comments on the 

February 2014 Feasibility Study Sections of the Draft Final Revised RI/FS Report 
prepared by AECOM for International Paper Company 

Port of Longview Maintenance Facility Area, Longview, Washington 
Date of 
Response: June 22, 2015 Prepared for International Paper Company by:  

AECOM 
Project Number:  
60395232 / 33765217 Page 1 of  22 

Document Title:  
Feasibility Study Sections – Draft Final Revised RI/FS Report, February 2014 
Port of Longview Maintenance Facility Area, Longview, Washington 

 
Reviewer: Washington State Department of Ecology 

 

Ecology 
Comment 
Number 

Document 
Reference Ecology Comment International Paper Company Response 

 

Ecology 
Comment 
No. 1 

Section 5.2.1 
Human 
Exposure 
Pathways, 
page 5-2, first 
complete 
paragraph 

Revise the first bullet to state:  “The existing asphalted paved 
area limits ingestion, dermal contact, and particulate 
exposure routes to impacted surface soils.”  In addition: 

Response:  Text will be revised as requested in Ecology 
comment. 

   To avoid confusion, throughout the revised RI/FS Report 
(including all tables), the existing asphalt paved area 
should not be referred to as an engineered cap.  

Response:  Noted, and “engineered cap” references will be 
revised as requested in Ecology comment. 

   In comments on the previous version of the RI/FS 
Report, Ecology asked International Paper to clearly 
describe or show in figures details about construction of 
the existing asphalt paving.  In a revised Section 1.3 
Current Land Use, International Paper should include 
more details about the paving in the storage area and 
provide a cross‐section figure showing the construction 
of the paving.   

Response:  An Alternative S5B cross section figure (Figure 4 - 
attached) has been produced to identify surface completion 
details and surface completion descriptions will be added to 
text. 

   Ecology previously asked International Paper to 
determine whether existing asphalt paving would be 
adequate for contaminated soils left in place (see soil 

Response:  An Alternative S5B cross section figure (Figure 4 - 
attached) has been produced to identify surface completion 
details and text will be clarified regarding the adequacy of 
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Date of 
Response: June 22, 2015 Prepared for International Paper Company by:  

AECOM 
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60395232 / 33765217 Page 2 of  22 

Document Title:  
Feasibility Study Sections – Draft Final Revised RI/FS Report, February 2014 
Port of Longview Maintenance Facility Area, Longview, Washington 

 
Reviewer: Washington State Department of Ecology 

 

Ecology 
Comment 
Number 

Document 
Reference Ecology Comment International Paper Company Response 

 

alternatives S3, S4, S6, and S7).  These discussions should 
be included in the next version of the RI/FS Report.   

standard paving to address contaminated soils left in place. 

   For the remedial alternatives that include engineered 
caps over excavated or treated areas of 
solidified/stabilized soils (see soil alternative S5, S5A, 
S5B, and S5C), the RI/FS Report should provide specific 
construction details for the new engineered cap.  

Response:  An Alternative S5B cross section figure (Figure 4 - 
attached) has been produced to identify paving cross section 
detail, and text will be clarified regarding proposed paving 
configuration. 

   If existing or replacement asphalt is part of the cleanup 
action for the MFA, the revised RI/FS Report should 
include costs for long‐term monitoring and maintenance 
of the integrity of the asphalt paved area.    

Response:  Long-term pavement monitoring and maintenance 
costs will be included in cost estimates. 

Ecology 
Comment 
No. 2 

Section 5.2.1, 
page 5‐2, 
second 
paragraph 

Revise the first sentence to “Because subsurface 
contamination remains beneath the existing asphalt paved 
area, potential future construction projects have to follow 
existing institutional controls at the site.” In addition, 
International Paper and the Port of Longview should meet to 
discuss institutional controls in place or needed to prevent 
current construction workers from being exposed to 

Response:  Text will be revised as requested in Ecology 
comment.  International Paper has discussed with the Port of 
Longview the institutional controls that are currently in place 
and that will need to remain in place related to subsurface 
construction workers.  The text will include additional 
discussion in this regard.  
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Ecology 
Comment 
Number 

Document 
Reference Ecology Comment International Paper Company Response 

 

subsurface contamination. 

Ecology 
Comment 
No. 3 

Figure 5‐1 
Potential 
Exposure 
Pathways, 
Maintenance 
Facility Area 

Add Footnote no. 2 (“Additional pathways complete if soil 
beneath the cap is disturbed and/or a groundwater supply 
well is installed.”) to the heading of Current Potential 
Receptors.  This will acknowledge potential pathways of 
exposure for current workers that may be exposed during 
construction.   

Response:  Figure 5-1 (attached) has been revised as requested 
in Ecology comment. 

Ecology 
Comment 
No. 4 

Section 6.1, 
Preliminary 
Cleanup 
Levels and 
remainder of 
FS 

In previous comments on the RI/FS Report, Ecology asked 
International Paper to revise discussions to reflect soil to 
groundwater cleanup levels as the preliminary cleanup 
levels.  The entire RI/FS Report should be revised to reflect 
this, including tables and figures. Cleanup levels for the MFA 
must not be merely based on what was used for the TWP 
Area, but must be based on current MTCA regulations and 
guidance regarding cleanup levels. 

Response:  Clarifications will be made as necessary to text, tables, 
and figures to identify soil to groundwater cleanup levels as 
preliminary cleanup levels, and those cleanup levels will be based 
upon current CLARC database values. 
 

Ecology 
Comment 
No. 5 

Section 6.2 
Preliminary 
Remediation 

Revise the beginning of the third sentence to state:  
“Treatment or removal of DNAPL as a source at the MFA is a 

Response:  Text will be revised as requested in Ecology 
comment. 
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Ecology 
Comment 
Number 

Document 
Reference Ecology Comment International Paper Company Response 

 

Levels, first 
paragraph, 
page 6‐3 

primary consideration,”

Ecology 
Comment 
No. 6 

Section 6.3 
Preliminary 
Points of 
Compliance, 
page 6‐4, 
second 
paragraph, 
second 
sentence 
starting with 
“Empirical 
data from the 
site…” 

This and the following sentences are inconsistent with WAC 
173‐340‐720(8)(c), which states that where “a conditional 
point of compliance is proposed, the person responsible … 
shall demonstrate all practical methods of treatment are to 
be used in site cleanup.”  The paragraph should refer to 
discussions of treatment methods for groundwater in 
Section 7 Development of Cleanup Alternatives and 
discussions of restoration time frame for groundwater in 
Section 8 Analysis of Cleanup Alternatives.  

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 7 

Section 
6.4.2.3 
Hazardous 
Waste and 
Environmenta
l Media 
Management

Delete the phrase “and for which Ecology does not provide a 
“contained‐in” determination.”  The contained‐in policy does 
not apply to groundwater treatment residuals.   

Response:  Text will be revised as requested in Ecology 
comment. 
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Comment 
Number 

Document 
Reference Ecology Comment International Paper Company Response 

 

, LDRs, 40 CFR 
268, WAC 
173‐303‐140, 
page 6‐12, 
first 
paragraph, 
last sentence 

Ecology 
Comment 
No. 8 

Section 
6.4.2.3, Area 
of 
Contaminatio
n (AOC) 
Policy, etc., 
page 6‐13 

In the fourth sentence revise to state “Consolidation or in‐
situ treatment...”  In the fifth sentence, delete “as long as 
managed in land‐based units.” 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 9 

Section 
6.4.2.3, 
CAMUs, 40 
CFR 264.555, 
WAC 173‐
303‐646910, 
page 6‐14 

Because there are no permitted hazardous waste landfills in 
Washington state, the reference in the heading to this 
section should be to WAC 173‐303‐646920, instead of ‐
646910.  Since WAC 173‐303‐64660(3)(d)(vi) does not apply 
to CAMU‐eligible wastes disposed into a permitted offsite 
hazardous waste landfill, in the first incomplete paragraph 
on page 6‐14, delete the sentence starting with “Treatment 
required by these treatment standards must . . .”  Delete 
“minimum” in the following sentence.  In the last paragraph, 
instead of referring to the CAMU permitted facility, refer to 

Response:  Text will be revised as requested in Ecology 
comment. 
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Number 
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Reference Ecology Comment International Paper Company Response 

 

the permitted hazardous waste landfill. 

Ecology 
Comment 
No. 10 

Section 
6.4.2.3, 
CAMUs, etc., 
Applicability 
to Soil and 
Groundwater 
Alternatives, 
page 6‐14 

In the first sentence, instead of referring to a CAMU 
permitted facility, refer to a permitted hazardous waste 
landfill.  

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 11 

Section 
6.4.2.4 
Dewatering 
Water 
Management
, Clean Water 
Act 
Pretreatment 
Regulations, 
40 CFR 503.5, 
Applicability 
to Soil and 

This paragraph refers to Chapter 173‐350 WAC, which are 
the solid waste handling standards. This reference should be 
corrected.  

Response:  Text will be revised as requested in Ecology 
comment. 
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Comment 
Number 

Document 
Reference Ecology Comment International Paper Company Response 

 

Groundwater 
Alternatives, 
page 6‐15 

Ecology 
Comment 
No. 12 

Section 
6.4.2.5 Air 
Quality, 
second 
paragraph, 
page 6‐16 

Is the reference to exempt sources in Chapter 173‐340 WAC 
in the third paragraph correct? Should it be to Chapter 173‐
400 WAC or Chapter 173‐460 WAC?  

Response:  Text in the second sentence of the second 
paragraph of Section 6.4.2.5 regarding exemptions will be 
revised to reference Chapter 173-460 rather than Chapter 173-
340 WAC per SWCAA 400-101 as follows:  “For instance, 
sources are exempt if they emit less than the following:  1.0 
tons per year combined criteria and VOCs, 0.005 tons per year 
lead, 1.0 tons per year ozone depleting substances, and 1.0 
tons per year toxic air pollutants or less than the applicable 
small quantity emission rate under Chapter 173-460, 
whichever is less.” 

Ecology 
Comment 
No. 13 

Section 7.4.7 
Alternative 
S5B – 
Solidification 
Outside and 
Inside 
Building 
Footprint, 
page 7‐20, 
paragraph 2 

International Paper and the Port of Longview should meet 
and discuss what depth of subgrade material would be 
adequate for a workable layer under the maintenance 
building. 

Response:  International Paper has discussed with the Port of 
Longview the Mechanics Shop subgrade depth that is 
currently in place and that will be necessary in the future.  An 
Alternative S5B cross section figure (Figure 4 – attached) has 
been produced to identify subgrade details, and text will be 
clarified as necessary. 
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Ecology 
Comment 
No. 14 

Section 7.4.1 
Baseline 
Alternative 
(Alternative 
S1) – 
Comprehensi
ve 
Excavation, 
page 7‐11, 
last paragraph 

The FS Report states “No concentrations of COCs exceeding 
the cleanup level would remain in soil above the Upper Silt in 
the MFA under the baseline alternative.”  Section 7.1.1 on 
page 7‐2 states that in at least some areas, COCs have 
migrated through the Upper Silt and presumably 
contaminated the Upper Silt. A cleanup action based on 
comprehensive excavation would need to carefully consider 
whether to remove the Upper Silt in these areas since 
untreated DNAPL could possible migrate into Aquifer A as a 
result of excavation. This comment applies to all soil 
alternatives relying on excavation. If a soil alternative 
includes removal of contaminated portions of the Upper Silt, 
how does International Paper plan to prevent DNAPL from 
migrating into the lower aquifer? If the contaminated Upper 
Silt remains in place, how will costs associated with the 
contamination (financial assurance, compliance monitoring) 
be addressed? 

Response:  Text will be revised to clarify that the excavation 
alternatives do not include excavation into the Upper Silt 
because of the risk of breaching this aquitard and 
contaminating Aquifer A. Text will also be added to clarify 
that COCs in the Upper Silt will not be addressed under the 
excavation alternatives, but that COCs in the Upper Silt will 
be treated under the solidification alternatives.  Alternatives 
where COCs remain in the Upper Silt will include long-term 
monitoring costs. 

Ecology 
Comment 
No. 15 

Section 7.4.3 
Alternative 
S3 – DNAPL 
Excavation 
Outside 
Building 

In the second half of the first sentence, revise to state:  “with 
the asphalt paved area and the building structure acting as 
containment to limit direct contact with soils exceeding 
cleanup levels.” 

Response:  Text will be revised as requested in Ecology 
comment. 
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Footprint, 
page 7‐13, 
first 
paragraph 

Ecology 
Comment 
No. 16 

Section 7.4.4 
Alternative 
S4 – DNAPL 
Excavation 
Outside 
Building 
Footprint, 
Limited 
Excavation 
Inside, page 
7‐14, second 
paragraph 

In the second half of the first sentence, revise to state:  “with 
the asphalt paved area and the building structure acting as 
containment to limit direct contact with soils exceeding 
cleanup levels.” 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 17 

Section 7.4.5 
Alternative 
S5 – 
Solidification 
Outside 
Building 
Footprint, 

The pilot test should also include tests to determine how 
long it would take mixed soils to cure or set.   

Response:  Text will be revised as requested in Ecology 
comment. 
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page 7‐16, 
third 
paragraph 

Ecology 
Comment 
No. 18 

Section 7.4.9 
Alternative 
S6 – DNAPL 
Treatment by 
Electrical 
Resistance 
Heating, page 
7‐24, second 
paragraph 

In the second half of the first sentence, revise to state:  “with 
the asphalt paved area acting as containment to limit direct 
contact with soils exceeding cleanup levels.” 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 19 

Section 7.4.10 
Alternative 
S7 – DNAPL 
Excavation 
and Electrical 
Resistance 
Heating, page 
7‐25, second 
paragraph 

In the second half of the first sentence, revise to state:  “with 
the asphalt paved area acting as containment to limit direct 
contact with soils exceeding cleanup levels.” 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 

Table 7‐1  For Soil Alternative S1, it says that no contaminated soil 
would remain on site and that no long‐term monitoring 

Response:  Text will be revised to clarify that long-term 
monitoring would be required following the implementation 
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No. 20 Comparison 
of Soil 
Alternative 
Components 

would be required after treatment.  How does this 
statement address contamination in the Upper Silt and 
contamination that has traveled through the Upper Silt into 
the lower aquifer (Section 7.1.1 Lateral and Vertical Extent 
of Soil Requiring Cleanup) that may remain on site because 
of the possibility of DNAPL migrating into the lower aquifer 
during excavation?  

of excavation alternatives, since COCs will remain in the 
Upper Silt (as also stated in response to Comment No. 14).  
We will also reference the associated values shown in the 
attached Long-Term Effectiveness Percentage Calculations 
spreadsheet in this revised text. 

Ecology 
Comment 
No. 21 

Section 8 
Analysis of 
Cleanup 
Alternatives, 
page 8‐1, end 
of paragraph 
4 

Add “limits future costs associated with contaminated media 
left on site” to the last sentence.   

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 22 

Section  8.1.1 
Baseline 
Alternative 
(Alternative 
S1) – 
Comprehensi
ve 

Revise the third sentence to state:  “This soil alternative 
meets the requirements under MTCA that removal of 
sources would be conducted for liquid wastes or media with 
high concentrations of hazardous substances (WAC 173‐340‐
360(2)(c)(ii)(A)) for groundwater cleanup actions.” 

Response:  Text will be revised as requested in Ecology 
comment. 
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Excavation, 
page 8‐1, first 
paragraph 

Ecology 
Comment 
No. 23 

Sections 
8.1.1, 8.1.2, 
8.1.3, and 
8.1.4, pages 
8‐1 through 8‐
4 

For the soil alternatives with excavation and offsite disposal, 
WAC 173‐340‐370(1) states that Ecology expects that 
treatment technologies will be emphasized at sites 
containing liquid wastes and areas of contaminated with 
high concentrations of hazardous substances.  How do these 
excavation alternatives address this expectation for 
treatment?   

Response:  Text will be revised as requested in Ecology 
comment to clarify the manner in which specific alternatives 
address Ecology’s expectation for treatment. 

Ecology 
Comment 
No. 24 

Section 8.1.2 
Alternative 
S2 – 
Comprehensi
ve Excavation 
Outside 
Building 
Footprint, 
page 8‐2, 
second 
paragraph 

Revise the first sentence to state:  “This soil alternative 
meets the requirements under MTCA that a reasonable 
effort would be made to remove as sources liquid wastes or 
media with high concentrations of hazardous substances 
(WAC 173‐340‐360(2)(c)(ii)(A)) for groundwater cleanup 
actions.” 

Response:  Text will be revised as requested in Ecology 
comment. 
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Ecology 
Comment 
No. 25 

Section 8.1.3 
Alternative 
S3 – DNAPL 
Excavation 
Outside 
Building 
Footprint, 
page 8‐3, 
second 
paragraph 

Revise the first sentence to state:  “This soil alternative 
meets the requirements under MTCA that a reasonable 
effort would be made to remove as sources liquid wastes or 
media with high concentrations of hazardous substances 
(WAC 173‐340‐360(2)(c)(ii)(A)) for groundwater cleanup 
actions.” 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 26 

Section 8.1.4 
Alternative 
S4 – DNAPL 
Excavation 
Outside 
Building 
Footprint, 
Limited 
Excavation 
Inside, page 
8‐4, second 
paragraph 

Revise the first sentence to state:  “This soil alternative 
meets the requirements under MTCA that a reasonable 
effort would be made to remove as sources liquid wastes or 
media with high concentrations of hazardous substances 
(WAC 173‐340‐360(2)(c)(ii)(A)) for groundwater cleanup 
actions.” 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology Section 8.1.5  Revise the first sentence to state:  “This soil alternative  Response:  Text will be revised as requested in Ecology 
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Comment 
No. 27 

Alternative 
S5 – 
Solidification 
Outside 
Building 
Footprint, 
page 8‐5, first 
complete 
paragraph 

meets the requirements under MTCA that a reasonable 
effort would be made to treat as sources liquid wastes or 
media with high concentrations of hazardous substances 
(WAC 173‐340‐360(2)(c)(ii)(A)) for groundwater cleanup 
actions.”  Revise the last sentence to state:  “Treatment of 
the residual COC source in soil by implementation of this soil 
alternative is expected to prevent the future dissolution of 
COCs into groundwater.” 

comment. 

Ecology 
Comment 
No. 28 

Section 8.1.6 
Alternative 
S5A – 
Solidification 
Outside 
Building 
Footprint, 
DNAPL 
Recovery 
under 
Mechanics 
Shop, page 8‐
6, first 

Revise the first sentence to state:  “This soil alternative 
meets the requirements under MTCA that a reasonable 
effort would be made to treat as sources liquid wastes or 
media with high concentrations of hazardous substances 
(WAC 173‐340‐360(2)(c)(ii)(A)) for groundwater cleanup 
actions.”  Revise the last sentence to state:  “Treatment of 
the residual COC source in soil by implementation of this soil 
alternative is expected to prevent the future dissolution of 
COCs into groundwater.” 

Response:  Text will be revised as requested in Ecology 
comment. 
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paragraph 
 Section 8.1.7 

Alternative 
S5B – 
Solidification 
Outside and 
Inside 
Building 
Footprint, 
page 8‐6, first 
paragraph 

Revise the last sentence to state:  “This soil alternative 
meets the requirements under MTCA that a reasonable 
effort would be made to treat as sources liquid wastes or 
media with high concentrations of hazardous substances 
(WAC 173‐340‐360(2)(c)(ii)(A)) for groundwater cleanup 
actions.”  Revise the last sentence to state:  “Treatment of 
the residual COC source in soil by implementation of this soil 
alternative is expected to prevent the future dissolution of 
COCs into groundwater.” 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 29 

Section 8.1.8 
Alternative 
S5C – 
Solidification 
Outside 
Building 
Footprint, 
Electrical 
Resistance 
Heating, page 
8‐7, first 
paragraph 

Revise the last sentence to state:  “This soil alternative 
meets the requirements under MTCA that a reasonable 
effort would be made to treat as sources liquid wastes or 
media with high concentrations of hazardous substances 
(WAC 173‐340‐360(2)(c)(ii)(A)) for groundwater cleanup 
actions.”   

Response:  Text will be revised as requested in Ecology 
comment. 
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Ecology 
Comment 
No. 30 

Section 8.1.9 
Alternative 
S6 – DNAPL 
Treatment by 
Electrical 
Resistance 
Heating, first 
paragraph 

Revise the last sentence to state:  “This soil alternative 
meets the requirements under MTCA that a reasonable 
effort would be made to remove and treat as sources liquid 
wastes or media with high concentrations of hazardous 
substances (WAC 173‐340‐360(2)(c)(ii)(A)) for groundwater 
cleanup actions.”   

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 31 

Section 8.1.10 
Alternative 
S7 – DNAPL 
Excavation 
and Electrical 
Resistance 
Heating, page 
8‐8, first 
paragraph 

Revise the last sentence to state:  “This soil alternative 
meets the requirements under MTCA that a reasonable 
effort would be made to remove and treat as sources liquid 
wastes or media with high concentrations of hazardous 
substances (WAC 173‐340‐360(2)(c)(ii)(A)) for groundwater 
cleanup actions.”  

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 32 

Section 8.2 
Evaluation of 
Groundwater 
Alternatives, 
page 8‐8, first 
paragraph 

Revise the first sentence to state:  “This analysis assumes 
that the companion soil alternative selected meets the 
requirements under MTCA that treatment or removal of the 
source of the release will be conducted for liquid wastes and 
areas contaminated with high concentrations of hazardous 

Response:  Text will be revised as requested in Ecology 
comment. 
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substances (WAC 173‐340‐360(2)(c)(ii)(A).” 

Ecology 
Comment 
No. 33 

Section 8.2, 
pages 8‐8 and 
8‐9, first 
paragraph 

The third sentence states that all groundwater alternatives 
are considered permanent.  This conflicts with the discussion 
in Section 6.2 Preliminary Remediation Levels and all 
previous discussions in Section 8.1 Evaluation of Soil 
Alternatives that reference nonpermanent groundwater 
cleanup actions in WAC 173‐304‐360(2)(c)(ii).   

Response:  We have not identified references to nonpermanent 
groundwater cleanup actions in the identified text other than 
in the general discussion related to Preliminary Remediation 
Levels.  Groundwater cleanup actions evaluated in the FS are 
all considered to be permanent groundwater cleanup actions. 

Ecology 
Comment 
No. 34 

Section 8.2, 
page 8‐9, first 
complete 
paragraph 

Correct the reference in the first sentence to WAC 173‐340‐
360(2)(c)(ii)(B).  This paragraph should also state how the soil 
alternatives implement groundwater containment, including 
barriers, to the maximum extent practicable to avoid lateral 
and vertical expansion of the groundwater volume affected. 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 35 

Section 8.2.1 
Baseline 
Alternative 
(Alternative 
GW1) – 
Electrical 

There are references in this paragraph to the “alternate” 
POC that should be corrected to reference the “conditional” 
POC.  

Response:  Text will be revised as requested in Ecology 
comment. 
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Resistance 
Heating and 
Biodegradati
on, page 8‐9, 
first 
paragraph 

Ecology 
Comment 
No. 36 

Section 9 
Selection of 
Preferred 
Cleanup 
Alternatives 

This section of the RI/FS Report should include discussion 
from WAC 173‐340‐370(1) regarding expectations for 
cleanup action alternatives where treatment technologies 
will be emphasized at sites containing liquid wastes and 
areas contaminated with high concentrations of hazardous 
substances.   

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 37 

Section 9.1.2 
Permanence, 
pages 9‐6 
through 9‐9 

The discussion of soil alternatives that include solidification 
need to clearly address the characteristics and volume of the 
treatment residuals generated.  Because Alternative S6 
(DNAPL Treatment by Electrical Resistance Heating) 
permanently reduces or destroys a large volume of 
hazardous substances it should be ranked higher in 
permanence.   

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology Section 9.1.4  The discussion in this section confuses treatment to destruct  Response:  Text will be revised as requested in Ecology 
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Comment 
No. 38 

Effectiveness 
over the Long 
Term, pages 
9‐10 and 9‐1 

or detoxify (WAC 173‐340‐360(3)(f)(iv)) for effectiveness 
over the long term at the site, with treatment required for 
off‐site disposal of media contaminated with listed waste.  
The description of the soil alternatives should be revised as 
given below: 

comment. 

   Alternative S1 (Comprehensive Excavation) – Off‐site disposal 
of 100 percent of target soil volume. 

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 

   Alternative S2 (Comprehensive Excavation Outside Building 
Footprint) – Off‐site disposal of approximately 94 percent of 
target soil volume and on‐site containment of 6 percent.  

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 

   Alternative S3 (DNAPL Excavation Outside Building Footprint) 
– Off‐site disposal of 72 percent of target soil volume and on‐
site containment of 28 percent. 

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 

   Alternative S4 (DNAPL Excavation Outside Building Footprint, 
Limited Excavation Inside) – Off‐site disposal of 
approximately 75 percent of target soil volume and on‐site 

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 
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containment of 25 percent

   Alternative S5 (Solidification Outside Building Footprint) –
Solidification of approximately 94 percent of target soil 
volume and on‐site containment of 6 percent 

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 

   Alternative S5A (Solidification Outside Building Footprint, 
DNAPL Recovery under Mechanics Shop) – Solidification of 
approximately 94 percent of target soil volume, off‐site 
disposal of 3 percent of target soil volume, and on‐site 
containment of 3 percent of target soil volume under the 
Mechanics Shop. 

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 

   Alternative S5B (Solidification Outside and Inside Building 
Footprint) – Solidification of 100 percent of target soil volume. 

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 

   Alternative S5C (Solidification Outside Building Footprint, 
ERH Treatment under Mechanics Shop) – Solidification of 
approximately 94 percent of target soil volume and 

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 
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destruction of approximately 6 percent of target soil volume.

   Alternative S6 (DNAPL Treatment by Electrical Resistance 
Heating) – Off‐site disposal or destruction of 78 percent of 
target soil volume with on‐site containment of 22 percent 

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 

   Alternative S7 (DNAPL Excavation and Electrical Resistance 
Heating) – Off‐site disposal of 70 percent of target soil 
volume, on‐site containment of 24 percent of target soils 
outside building , and destruction of 6 percent of target soil 
volume under the building footprint 

Response:  Text will be revised as requested in Ecology 
comment to reflect values identified in the attached Long-
Term Effectiveness Percentage Calculations spreadsheet. 

Ecology 
Comment 
No. 39 

Section 9.1.6 
Technical and 
Administrativ
e 
Implementabi
lity 

A reference to the pilot testing described in Section 7.4.5 
(Alternative S5 – Solidification Outside Building Footprint 
Alternative) on page 7‐16 should be included in the 
discussion of Alternative S5 (and other stabilization 
alternatives) in Section 9.1.6. 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 40 

Section 9.1.6 References to issues associated with volumetric expansion –
described in Section 7.4.5 (page 7‐16 and page 7‐17) and 
Section 7.4.7 (pages 7‐20 and 7‐21) – should be included in 

Response:  Text will be revised as requested in Ecology 
comment. 
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the discussion of Alternative S5 (and other stabilization 
alternatives) in Section 9.1.6. 

Ecology 
Comment 
No. 41 

Section 
9.2.1.1 
Quantitative 
Protectivenes
s Evaluation 
Component, 
page 9‐16, 
last paragraph 

The first sentence should refer to Figure 9‐2 
(Disproportionate Cost Analysis for Groundwater 
Alternatives).  

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 42 

Section 
9.2.1.2 
Qualitative 
Protectivenes
s Evaluation 
Component, 
pages 9‐16 
and 9‐17 

This section should include discussion of all the elements of 
protectiveness in WAC 173‐340‐360(3)(f)(i), such as the time 
required to reduce risk and attain cleanup standards and the 
improvement in overall environmental quality.  The 
discussion in this section is limited to on‐site and off‐site 
risks. 

Response:  Text will be revised as requested in Ecology 
comment. 

Ecology 
Comment 
No. 43 

Section 9.3.2 
Preferred 
Groundwater 

Provide a table like Table 9-5 (MTCA Criteria Rankings 
Summary for Soil Alternatives) for the groundwater 
alternatives. Use this table to outline the discussion in this 

Response:  Text will be revised as requested in Ecology 
comment. 
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Alternative, 
page 9-22 

section. 

Ecology 
Comment 
No. 44 

Section 9.3.2 
Preferred 
Groundwater 
Alternative, 
page 9-22 

Provide a table like Table 9-5 (MTCA Criteria Rankings 
Summary for Soil Alternatives) for the groundwater 
alternatives. Use this table to outline the discussion in this 
section. 

Response:  A new Table 9-6 (attached) has been produced as 
requested to identify the rankings summary for groundwater 
alternatives. 

End of Comments 
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Volume % Volume % Volume % Volume % Volume %

S1 34,700 5 6,400 6,400 100% 0 0% 0 0% 0 0% 6,400 100%

S2 34,700 5 6,400 6,000 94% 400 6% 0 0% 0 0% 6,400 100%

S3 34,700 5 6,400 4,600 72% 1,800 28% 0 0% 0 0% 6,400 100%

S4 34,700 5 6,400 4,900 77% 1,500 23% 0 0% 0 0% 6,400 100%

S5 34,700 5 6,400 0 0% 400 6% 6,000 94% 0 0% 6,400 100%

S5A1
34,700 5 6,400 0 0% 400 6% 6,000 94% 0 0% 6,400 100%

S5B 34,700 5 6,400 0 0% 0 0% 6,400 100% 0 0% 6,400 100%

S5C2 34,700 5 6,400 0 0% 0 0% 5,070 79% 1,350 21% 6,400 100%

S6 34,700 5 6,400 0 0% 1,400 22% 0 0% 5,000 78% 6,400 100%

S7 34,700 5 6,400 4,600 72% 1,400 22% 0 0% 400 6% 6,400 100%

Note: The volumes shown on this table are calculated from the area and thickness assumed for remediation.  

Totals

1Free‐product recovery will occur beneath the building.  However, soil will not be treated or removed beneath the building.  Thus, this alternative relies on containment of soil beneath 
the building.

MFA FS Long‐Term Effectiveness Percentage Calculations

2ERH treatment area extends beyond the building footprint to the north and east.

Off‐Site Disposal On‐Site Containment On‐Site Solidification On‐Site ERH Treatment

Alternative

Total Area 
Remediated 

(sqft)

Thickness 
Remediated

 (ft)

Volume 
Remediated

 (CY)



Alternative
Protectiveness

Rank
Permanence

Rank
Cost (PW)

Rank

Long-Term
Effectiveness

Rank
Short-Term
Risk Rank

Implementability
Rank

Public
Concerns

Rank

Sum of 
Individual 

Ranks
Combined

Rank

GW1 1 2 4 2 4 4 2 19 4
GW2 2 2 3 2 3 3 2 17 2
GW3 3 3 2 3 2 2 4 19 3
GW4 4 3 1 3 1 1 3 16 1

Notes:  
GW1 - Electrical Resistance Heating and Enhanced Biodegradation
GW2 - Chemical Oxidation and Monitored Natural Attenuation
GW3 - Active Biosparging
GW4 - Monitored Natural Attenuation
PW - Present Worth Cost

Table 9-6
MTCA Criteria Rankings Summary for Groundwater Alternatives
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Alternative S5B Site Grade Cross Sections 

 







Addendum to Public Review Draft Remedial 
Investigationa/Feasibility Study Report, Port 

of Longview Maintenance Facility Area, 
Longview, Washington 



Date Document Subject Ecology 
comments 
embedded 

August 10, 2017 Email from Charles 
Hoffman (Ecology) to Kaia 
Petersen (Ecology) 

Review of technical 
memorandum submitted by 
AECOM on July 21, 2017 

No 

July 21, 2017 Technical memorandum 
from Paul Kalina 
(AECOM) to Kaia 
Petersen (Ecology) 

International Paper Comments 
on Additional Port 
Communication, Port of 
Longview Maintenance Facility 
Area, Longview, Washington 

Yes 

July 13, 2017 Letter from Norm 
Krehbiel (Port of 
Longview) to Maia Bellon 
(Ecology) 

Port of Longview Maintenance 
Facility Area 

No 

May 26, 2017 Email from Lisa 
Hendriksen (Port of 
Longview) to Eva 
Edmonson (Ecology) 

Transmittal of draft comment 
matrix with Port of Longview’s 
responses to Ecology’s comment 
letter dated May 5, 2017 

No 

Attachment to May 26, 
2017 email 

Table 1 – Responses to Ecology 
Comments on Port of Longview 
Alternative Cost Estimate dated 
April 14, 2017 

Yes 

May 25, 2017 Memo from Charles 
Hoffman (Ecology) to Kaia 
Petersen (Ecology) 

Shoring Cost Estimate for 
Excavation/Solidification of 
Contaminated Soils, Port of 
Longview’s Proposal 

No 

May 2, 2017 Letter from Kaia Petersen 
(Ecology) to Lisa 
Hendriksen (Port of 
Longview) 

Cost estimates included in Port 
of Longview’s submittal of April 
14, 2017 

No 

April 14, 2017 Letter from Lisa 
Hendriksen (Port of 
Longview) to Kaia 
Petersen (Ecology) 

Port of Longview’s Proposed 
Alternative for Remediation of 
the MFA Site and Responses to 
Comments included in January 
31, 2017 letter from K. Petersen 

Yes 

March 7, 2017 Letter from John Level 
(Assistant Attorney 
General) to Brien 
Flanagan (Schwabe, 
Williamson & Wyatt, PC) 

Response to letter dated 
February 28, 2017  

No 

February 28, 2017 Letter from Brien 
Flanagan (Schwabe, 
Williamson & Wyatt, PC) 
to John Level (Assistant 
Attorney General) and 
Sally Toteff (Ecology) 

Response to January 31, 2017 
Department of Ecology Letter to 
Lisa Hendriksen, Port of 
Longview 

No 



Date Document Subject Ecology 
comments 
embedded 

January 31, 2017 Letter from Kaia Petersen 
(Ecology) to Lisa 
Hendriksen (Port of 
Longview) 

Review of Port of Longview’s 
submittal of September 27, 
2016 on Combined Port 
Alternative 

No 

September 27, 
2016  

Memo from Lisa 
Hendriksen (Port of 
Longview) to Kaia 
Petersen and Ava 
Edmonson (Ecology) 

Port of Longview Alternative  Yes 

 Attachment 1 to 
September 27, 2016 
submittal; memo from 
Chris Bailey 
(GeoEngineers) to Lisa 
Hendriksen; dated March 
10, 2016 

Development of additional 
alternative for MFA cleanup 
action  

Yes 

 Attachment 2 to 
September 27, 2016 
submittal 

Table with comparison of 
alternatives (Existing S1, Existing 
S5B, POL Proposed) 

Yes 

 Attachment 3 to 
September 27, 2016 
submittal; dated 
9/9/2016 

Cost estimate, Combined Port 
Alternative – All Disposal as 
CAMU 

Yes 

 Attachment 4 to 
September 27, 2016 
submittal; dated 
9/9/2016 

Cost estimate, Combined Port 
Alternative – 2/3 Disposal as 
CAMU 

Yes 

 Attachment 5 to 
September 27, 2016 
submittal  

Port of Longview Issue Timeline No 

March 23, 2016 Memorandum from 
Chuck Hoffman (Ecology) 
to Kaia Petersen 
(Ecology) 

International Paper/Port of 
Longview – Post-Remediation 
Site Grades in Maintenance 
Facility Area (MFA) along North 
Tie Road 

No 

 



From: Hoffman, Charles (ECY)
To: Petersen, Kaia (ECY)
Subject: Port of Longview, Review of AECOM Technical Memorandum
Date: Thursday, August 10, 2017 3:19:31 PM

Hi Kaia,
 
I reviewed the July 21, 2017, technical memorandum from Paul Kalina, AECOM, to you that has the
subject lines:  “International Paper Comments on Additional Port Communications,  Port of Longview
Maintenance Facility Area, Longview Washington”.  I also reviewed parts of the most recent draft
RI/FS by AECOM and some past correspondence and documents by the Port of Longview and
AECOM that were submitted in email messages.
 
The preferred alternative in the draft RI/FS, Alternative S5B, in-situ soil solidification (ISS), would
solidify and immobilize contamination by mechanically mixing contaminated soils with bentonite
clay, cement, and caustic soda.  This process results in an approximate 35 percent increase in
volume of the solidified soils.  AECOM has addressed the increase in soil volume with a site grading
plan that would accommodate Port equipment.  The cost estimate by AECOM for this alternative is
$4,400,000.
 
The Port is presently objecting to leaving some of solidified contaminated soils at the site and  to the
change in grade that would result from implementation of Alternative S5B.  The Port has proposed a
variation of Alternative S5B, called the Combined Port Alternative, that includes ISS but also
proposes excavation and off-site disposal of approximately half of the contaminated soils.  The
Combined Port Alternative would result in a site topography similar to the present condition and
would have a greater depth of clean fill over the solidified contaminated soils.
 
The Port’s engineering consultant, GeoEngineers, provided a cost estimate for the Combined Port
Alternative of $4,600,000.  However, this cost estimate does not include shoring of some areas
where the excavation would be deeper than 4 feet, and has some different work areas (e.g. size of
area for building demolition) and unit costs compared to the estimate by AECOM.  The lack of
shoring costs and different work areas and unit costs makes a cost comparison of the two
alternatives difficult to evaluate.
 
AECOM modified the GeoEngineers cost estimate by adding costs for shoring where potentially
required, increasing the depth (and cost) of a sheet pile wall along the existing slurry wall, adding a
cost for contaminated water treatment and disposal, and adjusting some areas and unit costs for
consistency with areas and unit costs in the Alternative S5B estimate.  The modifications are
consistent with AECOM’s cost estimate.  The estimate by GeoEngineers proposes disposal of
contaminated soils at both Subtitle C and Subtitle D landfills.  AECOM changed that to soil disposal at
only a Subtitle C landfill.  This results in an approximate $90,000 increase to soil disposal costs in the
AECOM modification.  AECOM acknowledges this modification states that costs would have to be
included in the estimate to characterize which soils could be disposed of at a Subtitle D landfill.  With
these and some other minor changes, the AECOM modification to the cost estimate for the
Combined Port Alternative is $5,900,000.
 

mailto:chof461@ECY.WA.GOV
mailto:kpet461@ECY.WA.GOV


The modifications AECOM made to GeoEngineers’ cost estimate for the Combined Port Alternative
are appropriate to provide a cost estimate comparison of Alternative S5B and the Combined Port
Alternative.  I concur with AECOM’s analysis and modifications.
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TECHNICAL MEMORANDUM 

To: Kaia Peterson, Washington State Department of Ecology 

From: Paul Kalina, AECOM 

cc: Philip Slowiak, International Paper Company 

Date: July 21, 2017 

Subject: International Paper Comments on Additional Port Communications 
Port of Longview Maintenance Facility Area, Longview, Washington 

 
EXECUTIVE SUMMARY 

 
For over ten years International Paper Company (International Paper) has been preparing a draft 
remedial investigation/feasibility study (RI/FS) report for the Maintenance Facility Area at the 
Port of Longview (Port) located in Longview, Washington.  Throughout the RI/FS development 
process, International Paper has sought to accommodate the Port’s evolving development 
objectives for the site which have referenced plans for various potential storage uses as well as a 
future dump pit.  In May 2015, the Port stated that it was prepared to support the preferred 
cleanup action alternative identified in the draft RI/FS report (Alternative S5B).  This culminated 
in the subsequent approval by the Washington Department of Ecology (Ecology) in late 2015 of 
the public review draft RI/FS report that was submitted to Ecology on December 21, 2015.  The 
Port proposed additional modifications regarding site grades that were also incorporated by 
International Paper into the public review draft RI/FS report that was submitted to Ecology on 
July 12, 2016. 
 
Notwithstanding the foregoing, the Port raised further objections to Alternative S5B, culminating 
in a series of additional communications dated September 2016 through May 2017.  Moreover, 
the Port proposed an alternative remedy, referred to by Ecology and herein as the Combined Port 
Alternative.  Ecology has requested that International Paper address these additional Port 
communications regarding Alternative S5B as well as the Combined Port Alternative. 
 
As discussed in detail below, Alternative S5B is the preferred remedial alternative because it 
provides the highest degree of protection of human health and the environmental in relation to 
associated costs.  By contrast, the Combined Port Alternative is driven by developmental 
objectives and has an associated additional cost of $1.5 million with no significant additional 
benefit related to protection of human health and the environment. 
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1.0  INTRODUCTION AND GENERAL COMMENTS 

AECOM Technical Services, Inc. (AECOM) has revised and submitted a public review draft of a 
remedial investigation/feasibility study (RI/FS) report to the Washington Department of Ecology 
(Ecology) on behalf of International Paper Company (International Paper).  The RI sections of 
that report summarize the environmental data acquired through investigations conducted in the 
Maintenance Facility Area (MFA) at the Port of Longview (Port) located in Longview, 
Washington.  The FS sections of that report develop cleanup action alternatives for impacted 
media in the MFA and provide the rationale for selecting a preferred cleanup action alternative.  
The preferred cleanup action alternative for MFA site soils is identified as Alternative S5B - 
Solidification Outside and Inside Building Footprint with Relocation of Soil near Railroad 
Tracks.  The preferred cleanup action alternative for MFA site groundwater is identified as 
Alternative GW4 – Monitored Natural Attenuation. 

Following the submittal of the public review draft RI/FS report to Ecology on July 12, 2016, the 
Port submitted additional communications to Ecology regarding Alternative S5B and an 
additional alternative that combines in situ soil solidification with soil excavation, referred to by 
Ecology and herein as the Combined Port Alternative.  Ecology has forwarded the following 
additional Port communications to International Paper and has requested comments on those 
communications: 

• September 27, 2016 email from Lisa Hendriksen to Ava Edmonson and Kaia Petersen, 
transmitting the Port’s preferred alternative for the MFA site (Port 2016) 

• January 31, 2017 email from Lorna Gadwa to Lisa Hendriksen, transmitting Ecology’s 
comments on the Port’s September 27, 2016 submittal (Ecology 2017a) 

• February 28, 2017 email from Kay Syravong to Sally Toteff and John Level, transmitting 
letter from Brien Flanagan regarding Ecology’s January 31 comments (Schwabe Williamson 
& Wyatt 2017) 

• March 7, 2017 email from John Level to Brien Flanagan in response to Brien’s February 28 
letter to Sally Toteff and John Level (Washington State Attorney General 2017a) 

• April 14, 2017 email from Lisa Hendriksen to Kaia Petersen, transmitting the Port’s 
proposed alternative for remediation of the MFA site and response to comments in Ecology’s 
January 31 letter (Port 2017a) 

• May 2, 2017 email from Lorna Gadwa to Lisa Hendriksen, transmitting Ecology’s comments 
on cost estimates for shoring in the Port’s proposed alternative for the MFA site (Ecology 
2017b) 

• May 25, 2017 memo and figures from Charles Hoffman to Kaia Petersen with cost estimates 
for shoring (Ecology 2017c) 

• May 30, 2017 email from Ava Edmonson to Kaia Petersen, forwarding May 26 email from 
Lisa Hendriksen to Ava Edmonson with draft comment matrix with responses to Ecology’s 
comment letter dated May 5 (Ecology 2017d) 

International Paper reviewed the above Port communications, and focused specifically on the 
communications dated January 31, April 14, May 2, and May 30 of 2017, as requested by 
Ecology.  The Port communications generally fall into the following categories: 
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• Institutional Control Requirements 
• Volumetric Expansion of Soil During Solidification and Impact on Site Grades 
• Disproportionate Cost Analysis (DCA) and Selection of Remedies 

International Paper’s general comments on these issues are summarized here: 

Institutional Control Requirements 
In the September 27, 2016 communication referenced above, the Port identifies a concern that 
“the presence of solidified soil triggers the need for deed restrictions at the site,” and refers to an 
expanded “footprint of the area of required deed restrictions.”  Ecology requires institutional 
controls when MTCA Method C cleanup levels are used and when a conditional point of 
compliance is established and, therefore, an environmental covenant with similar footprints will 
be required for both Alternative S5B and would be required for the Combined Port Alternative.  
The need for similar institutional controls under both alternatives was stated clearly by Ecology 
in the January 31, 2017 communication referenced above. 
 
Volumetric Expansion of Soil During Solidification and Impact on Site Grades 
International Paper has addressed Port comments regarding volumetric expansion and site grades 
previously by incorporating post-remediation site grades that the Port identified as acceptable 
into Alternative S5B.  In the September 27, 2016 communication referenced above, the Port 
referred to an “increased effect on topography of what is currently a flat storage area.”  In fact, 
post-remediation site grades were developed not to exceed existing site grades and are therefore 
very similar.  Grading during remediation is proposed to fill in existing low areas and address 
significant existing differences in elevation between the Mechanics Shop and the portion of the 
site to the north that is currently separated by a retaining wall.  During remediation, the site 
would be graded to both manage volumetric expansion of the solidified materials and to create 
more uniform site topography, enhance drainage, and maintain control of storm water in the 
vicinity of the Mechanics Shop building. 
 
Based on additional previous Port comments, the grades in Alternative S5B were further 
modified from 3% to 2% grades (transverse direction) to accommodate Port equipment.  The 
modified text on page 7-25 of the July 12, 2016 public review draft RI/FS report now states that 
post-remediation site grades shall not exceed a 2% slope in the transverse direction or a 5% slope 
in the longitudinal direction (access road) along equipment transport routes and in equipment 
operational areas in order to allow the Port to transport and operate existing equipment. 
 
DCA for Groundwater and Selection of Groundwater Remedy 
In the April 14, 2017 communication referenced above, the Port recommends selecting an 
aggressive cleanup action alternative, Alternative GW2 – Chemical Oxidation with Monitored 
Natural Attenuation, as the preferred cleanup action alternative, with Alternative GW4 –
Monitored Natural Attenuation as a contingent remedy.  A contingent remedy is by definition a 
remedy that is kept in reserve, to be implemented only if a less aggressive remedy is not 
successful.  Because solidification of soil that acts as a source to groundwater is expected to 
significantly improve groundwater quality and because Alternative GW4 achieved the highest 
combined rank in applying MTCA’s seven criteria and Alternative GW4 is the preferred remedy 

kpet461
Sticky Note
Ecology has decided to conditionally approve the draft RI/FS Report (with addendum) without the disproportionate cost analysis (DCE) A revised DCA for groundwater will be included in the draft cleanup action plan (CAP) for the Maintenance Facility Area. 
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for groundwater.  The need to implement the more aggressive Alternative GW2 as a contingent 
remedy would be further evaluated as a component of MTCA’s standard periodic review 
process.  The Cleanup Action Plan will clearly set the criteria to be used for evaluating the 
performance of Alternative GW4 if and when implementation of the contingent remedy 
(Alternative GW2) is warranted. This approach provides assurance that groundwater at the Port 
property would be adequately treated, if conditions are unchanged after the soil remedy is 
implemented, or chemical concentrations do not appear to be able to reach cleanup levels within 
a reasonable time frame. 
 
DCA for Soil, Consideration of Public Concerns,  and Selection of Soil Remedy 
The Port continues to incorrectly contend that future development costs should be incorporated 
into the DCA elements of long-term effectiveness, protectiveness, and consideration of public 
concern in order to differentiate between the benefits of Alternative S5B and the Combined Port 
Alternative.  MTCA intends for those elements of the DCA to be evaluated in relation to 
protection of human health and the environment.  Future development costs are outside the scope 
of the DCA under MTCA. 
 
The long-term effectiveness of solidification does not depend on whether or not it is disturbed in 
the future.  The solidification process permanently reduces the mobility of contamination.  It is 
not a reversible process.  Landfills can and do fail.  Therefore, it is appropriate to rank disposal 
in an engineered, lined and monitored facility lower than solidification for long-term 
effectiveness.  In accordance with WAC 173-340-360(3)(f)(iv), Ecology generally ranks 
solidification’s long-term effectiveness higher than off-site disposal in an engineered, lined, and 
monitored facility.  The Port’s evaluation of long-term effectiveness in the April 14, 2017 
communication referenced above does not consider the effectiveness of the off-site portion of the 
remedy, the risks associated with disposal of contaminated soil in a landfill, and the need for 
long-term monitoring of the landfill. 
 
The Port’s evaluations of protectiveness and management of short-term risks in the April 14, 
2017 communication referenced above do not consider off-site impacts and risks and equates 
protectiveness to the on-site protectiveness, which is not consistent with MTCA guidance.  Off-
site impacts and risks should also be considered in these evaluations. 
 
Thus the Port confuses the evaluation of permanence with the evaluation of protectiveness.  
Whether the soil is solidified on site or is transported and disposed of at a landfill, the toxicity of 
that soil remains the same, because chemicals of concern have not been destroyed.  However, 
solidification permanently reduces the mobility of contaminants by changing the characteristics 
of the contaminated soil.  With off-site disposal, mobility is only reduced because of the 
engineering controls at the landfill, and if the engineering controls fail, then contamination can 
be released to the environment.  Therefore, landfill disposal is considered more reversible than 
solidification. 
 
In the April 14, 2017 communication referenced above, the Port states that International Paper 
“proposes a preferred alternative that lacks permanence due to the increase volume,” and 
incorrectly identifies excavation and off-site disposal as having a greater degree of permanence 
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than solidification.  Off-site disposal is not a treatment technology, and does not result in 
changes to the soil characteristics.  There is no reduction in toxicity or volume of hazardous 
substances.  Mobility is only reduced because of the engineering controls at the landfill, and if 
the engineering controls fail, then contamination can be released to the environment.  Therefore, 
the reduction in mobility is not as permanent as the reduction in mobility achieved through the 
solidification process, where the soil characteristics are modified.  Therefore, the Combined Port 
Alternative, which combines solidification with excavation and off-site disposal (from RI/FS 
report Alternative S1 – Comprehensive Excavation), does not provide greater permanence than 
Alternative S5B, where all soil is solidified. 
 
The Port also states that the Combined Port Alternative “combines the cost saving elements of 
IP’s solidifacting alternative (S5B) and the permanence of the disposal alternative (S1)” and that 
the costs of the Combined Port Alternative “will depend, in part, on the volume of solidified soils 
to be disposed of as CAMU-eligible waste.”  The Port also “understands that alternative S1 
appears disproportionately costly” in the September 27, 2016 communication referenced above.   
 
Costs for both Alternative S5B and the Combined Port Alternative have been updated as part of 
this International Paper response to include identical assumptions and ensure fair direct 
comparison between Alternative S5B and the Combined Port Alternative, as discussed in the 
January 31, 2017 communication.  The additional excavation and disposal associated with the 
Combined Port Alternative results in an additional $1.5 million cost and no significant additional 
benefits related to protection of human health and the environment when compared to 
Alternative S5B.   The Combined Port Alternative, therefore, is also disproportionately costly for 
the same reason that the Port identifies Alternative S1 as disproportionately costly, and 
Alternative S5B is the preferred cleanup action alternative for the MFA under MTCA. 

2.0  BACKGROUND 

The former International Paper site is located in Longview, Washington (Figure 1).  The site is 
located on the north side of the Columbia River, approximately 66 miles upstream (east) from 
the Pacific Ocean and less than 2 miles downstream (west) of the confluence of the Columbia 
and Cowlitz Rivers.  International Paper once owned approximately 900 acres in the vicinity of 
the site, prior to selling the property to the Port, Pacific Fibre, and Longview Fibre.  The Port 
purchased the property that included the former Treated Wood Products (TWP) Area in 1999 
(Figure 2).  Additional Port property borders the TWP Area on all sides.  Port vehicle 
maintenance currently takes place in the Mechanics Shop located northwest of the former TWP 
Area in the Maintenance Facility Area (MFA) (Figure 3). 

The TWP Area became inactive in 1982 and corrective action and closure activities included 
construction of a subsurface barrier wall.  During the construction of the subsurface barrier wall 
in 1997, potentially impacted soils were observed outside the wall alignment.  Subsequent 
investigations were conducted to evaluate impacted media outside the barrier wall.  Those 
investigations and the associated evaluation of possible cleanup action alternatives for the MFA 
were initially presented in the 2011 draft revised RI/FS report (URS 2011a). 
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Comments on the 2011 draft revised RI/FS report were received from Ecology on July 18, 2011 
(Ecology 2011), and International Paper provided responses to Ecology comments on August 8, 
2011 (URS 2011b).  Results from a subsequent Mechanics Shop investigation (URS 2012), and 
in situ soil treatability study (URS 2013a) were incorporated into revised cleanup action 
alternatives in a cleanup action alternative conceptual technical memorandum (URS 2013b). 

Based on comments received from Ecology and the Port and the subsequent discussions with 
them, International Paper modified Alternative S5B for incorporation into the 2014 draft final 
RI/FS report (FS sections only, URS 2014).  The modified Alternative S5B included partial 
demolition of the Mechanics Shop building including removal of the concrete floor over soils to 
be remediated and removal of the non-structural building wall components adjacent to the area to 
be remediated within the building footprint.  The modified alternative included mechanical 
mixing of the solidification materials within the building footprint using lower profile, smaller 
equipment that would fit inside the building. 

Comments on the 2014 draft final revised RI/FS report (FS sections only), were received from 
Ecology in September 2014 (Ecology 2014).  In those comments and in subsequent discussions, 
Ecology recommended that International Paper and the Port meet to discuss Port issues and 
concerns related to potential future site uses, particularly in regard to the management of 
volumetric expansion of soils during in situ soil solidification under the preferred cleanup action 
alternative (Alternative S5B).  International Paper subsequently met with the Port on December 
10, 2014.  A follow-up conference call between International Paper and the Port occurred on 
March 20, 2015, and an additional meeting was held between International Paper and the Port at 
the Seattle AECOM office on March 27, 2015.  In those meetings and discussions, the Port 
proposed revisions to preferred soil cleanup action alternative (Alternative S5B) that were 
incorporated by International Paper.  The revised Alternative S5B was then presented to Ecology 
by International Paper in the cleanup action alternative technical memorandum (AECOM 
2015a).   The revisions to Alternative S5B proposed by the Port and incorporated by 
International Paper are summarized both below and in Table 1 (attached): 

1. Three distinct treatment area zones were proposed as follows: 

a. Zone 1:  Zone 1 includes the area in the vicinity of and extending 80 feet to the 
south of the MFA railroad tracks (see Figures 4 and 5).  Soil that contains COCs 
at concentrations exceeding the preliminary cleanup levels in this zone would be 
excavated to the top of the Upper Silt instead of being solidified in place.  
Excavated material would be relocated within the AOC from Zone 1 to Zones 2 
and 3, and all impacted soil would be treated by in situ solidification in Zones 2 
and 3.  The excavated area (Zone 1) would be backfilled to site grade using clean 
imported materials.  This would provide the Port with unrestricted site use in this 
area during potential future development (e.g., future rail dump pit). 

b. Zone 2:  Zone 2 includes a 20-foot wide utility corridor and a 23-foot wide area 
that includes the nearby access road referred to as “North Tie Road” (see Figure 
5).  Within this zone, soil that contains DNAPL or COCs at concentrations 
exceeding the preliminary cleanup levels would be treated using in situ 
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solidification, along with soil relocated from Zone 1.  Solidified material would 
only be present below 3 feet bgs.  Three feet of clean material (0.5 feet of asphalt 
and 2.5 feet of clean fill) would be placed above the solidified material and a layer 
of geotextile fabric.  This would provide the Port with ability to perform utility 
and other general site work without restrictions within this 3 foot depth. 

c. Zone 3:  Zone 3 includes the remainder of the treatment area at the site (see 
Figure 5).  Within this zone, soil that contains DNAPL or COCs at concentrations 
exceeding cleanup levels would be treated using in situ solidification to within 
one foot of the ground surface.  One foot of clean material (0.5 feet of asphalt or 
concrete and 0.5 feet of clean fill) would be placed above the solidified material 
and a layer of geotextile fabric. 

2. The site would be graded to manage volumetric expansion of the solidified materials and 
provide a more uniform site topography, enhance drainage, and maintain control of storm 
water in the vicinity of the Mechanics Shop building.  A strip drain would be installed 
along the north and east perimeter of the building (see Figure 6) to route storm water to 
the Port’s existing storm water treatment system. 

3. The portion of the Mechanics Shop building above the solidification treatment area 
would be completely removed to allow solidification using the same methods utilized for 
outside the building footprint (see Figure 6).  The concrete floor, exterior wall footings, 
and utilities would be removed in the part of the building with lower ceiling heights.  
This would increase solidification efficiency and reduce mobilization costs associated 
with specialized labor and equipment needed for working inside a building.  It would also 
eliminate the need for more complicated specialized solidification work below the 
exterior walls and around building footings, and is thus expected to speed up 
solidification work and reduce risks associated with working inside a structure.  
Following solidification, the portion of the building removed would be reconstructed on 
new footings and a new concrete floor would be poured. 

4. Based upon additional analysis, in situ solidification in Zones 2 and 3 would be 
completed to approximately 9-feet bgs on average, or approximately 1 foot into the 
Upper Silt rather than 2 feet as previously proposed in the original alternative. 

5. Volumetric expansion is assumed to be 35 percent which is conservative based upon the 
26 to 36 percent range identified during bench-scale treatability testing of preferred Mix 
28 (8 percent NewCem slag cement, 2 percent bentonite, and 0.5 percent caustic soda). 

6. Based on solidification of soils from 3-to 9-feet bgs under the building, calculations 
indicate that the top surface of solidified soil could be near the concrete floor slab.  
Solidified materials within 1 foot of the concrete floor slab would be relocated to outside 
the building footprint within Zone 3. 

7. During pilot testing, further characterization of shallow soil in Zone 1 would be 
conducted to assess whether any shallow soil could be removed from in situ solidification 
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treatment.  Any shallow soil identified as containing concentrations of COCs below 
cleanup levels could be placed above solidified soil within Zones 2 and 3 to provide 
additional depth in which the Port could work during potential future development.  
Other options include using the material as backfill in Zone 1, and the site grades in 
Zones 2 and 3 could be reduced slightly because of the reduced volume of material 
requiring solidification.   

Comments on the cleanup action alternative technical memorandum and revised Alternative S5B 
were received from Ecology on May 12, 2015 (Ecology 2015a) and comments on the FS 
clarification deliverables were received from Ecology on July 2, 2015 (Ecology 2015b).  Based 
on the comments and approval received from Ecology on the cleanup action alternative technical 
memorandum and revised Alternative S5B, International Paper submitted the 2015 draft final 
revised RI/FS report to Ecology on October 8, 2015 (AECOM 2015c).  This culminated in the 
subsequent approval by Ecology in late 2015 of the public review draft RI/FS report that was 
submitted to Ecology on December 21, 2015 (AECOM 2015d).  The Port proposed additional 
modifications regarding site grades that were also incorporated by International Paper into the 
public review draft RI/FS report that was submitted to Ecology on July 12, 2016 (AECOM 
2016). 

3.0  SPECIFIC COMMENTS ON ADDITIONAL PORT COMMUNICATIONS 

This section provides International Paper’s specific comments on the additional communications 
provided by the Port regarding: 

• Alternative S5B 
• Combined Port Alternative 
• Cleanup Action Alternative Costs 

3.1.1 Specific Comments On Port Communications Regarding Alternative S5B 

The issues and concerns that the Port has identified regarding Alternative S5B in their comments 
include the following general categories: 

• General Issues and Concerns 
• Contaminated Material Volumes 
• Excavation Worker Risks  
• Institutional Control Requirements 
• Site Grades 
• Future Maintenance and Development Costs 
• Contaminant Leaching 
• Disproportionate Cost Analysis (DCA) for Soil and Selection of Soil Remedy 
• DCA for Groundwater and Selection of Groundwater Remedy 
• Public Concerns 
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General comments related to primary issues identified by the Port in additional communications 
regarding Alternative S5B are provided in the first section of this memorandum.  Detailed 
responses to the Port’s issues are provided in Table 2, which has been organized by the above 
categories. 

3.1.2 Specific Comments Regarding the Combined Port Alternative  

International Paper’s detailed comments on the Combined Port Alternative, which was 
transmitted by the Port in the September 27, 2016 communication and subsequent 
communications referenced above, are provided in Table 3, and are also summarized below: 

• The horizontal footprint of deed restrictions will be identical for the Combined Port 
Alternative and Alternative S5B. 

• Construction logistics and costs related to the proposed future rail dump pit would be 
identical for the Combined Port Alternative and Alternative S5B, because in both alternatives 
soil would be excavated from within 80 feet of the rail spur (Zone 1).  Following 
construction, both alternatives would provide an equivalent depth (8 feet) of clean fill in 
Zone 1, with equivalent risks to future workers. 

• Approximately 50% of the contaminated soil is targeted for off-site disposal with the 
Combined Port Alternative, which is a significant volume, not a moderate volume that will 
result in off-site impacts and significant additional costs. 

• The Port Alternative would still have a net increase in the volume of contaminated soil, 
although less than Alternative S5B, because approximately 50% of the targeted soil would be 
solidified with the Combined Port Alternative. 

• The depth of clean fill over the solidified soil in the Combined Port Alternative would be 3.4 
feet including the base course, not 5 to 6 feet. 

• Using an “apples-to-apples” comparison of costs for Alternative S5B and the Combined Port 
Alternative, the Combined Port Alternative would cost $1.5 million more than Alternative 
S5B (see Exhibits A and B). 

• Site field screening and analytical data indicate that shallow soil contamination (beneath the 
3 feet of base course) may be quite extensive, even in the northwestern, downgradient portion 
of the site.  Therefore, for purposes of cost estimation, all of this soil was assumed to be 
contaminated for Alternative S5B, and the revised cost estimate International Paper prepared 
for the Combined Port Alternative (Exhibit B) also assumes all of the soil would be disposed 
of as CAMU-eligible waste in a Subtitle C landfill.   

Separate from the September 27, 2016 communication, the Port transmitted an April 14, 2017 
communication which included tables which addressed Ecology’s comments to the September 
27, 2016 communications from the Port.  International Paper revised the Port’s tables to address 
the Port’s responses to Ecology’s comments and those are included in Exhibit C. 

3.1.3 Specific Comments Regarding Cleanup Action Alternative Costs  

On April 14, 2017, the Port first proposed a detailed alternative remedy (the Combined Port 
Alternative) with a detailed cost estimate.  Thus International Paper evaluated and updated cost 
estimates for both Alternative S5B and the Combined Port Alternative, .  In this evaluation, it has 
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been determined that when Alternative S5B was previously revised to include relocation of soil 
near the MFA railroad tracks based on input received from the Port, costs for the following items 
were inadvertently left out of the revised cost estimate : 

• Freeze wall shoring around Zone 1 
• Zone 1 soil characterization to attempt to reduce soil volume moved to Zone 3 for 

solidification 
• Water management costs for Zone 1 

An updated cost estimate in which the above three line items have been added is provided in 
Exhibit A.  All changes made to the cost are highlighted in yellow for ease in identifying 
changes.  In addition, a cover sheet providing a summary of Alternative S5B, specific cost 
assumptions, and a list of the changes made to the cost estimate is provided in Exhibit A. 

In order to perform an “apples-to-apples” comparison between Alternative S5B and the 
Combined Port Alternative, the cost estimate for the Combined Port Alternative was also 
updated (Exhibit B).  The costs included for Alternative S5B above were also added to the costs 
for the Combined Port Alternative, and the following assumptions were used to further modify 
the costs of the Combined Port Alternative to keep it consistent with Alternative S5B: 

• Solidification would be performed using large-diameter augers (note that this method of 
solidification has the added benefit of reducing the risk of breaching the Upper Silt when 
compared to bucket mixing)  

• Freeze wall shoring would be used for both the northwestern, downgradient excavation area 
and the southeastern, upgradient excavation area, and not sheet pile shoring, except as noted 
in the following bullet (this has the added benefit of reducing the volume of contaminated 
groundwater that must be managed) 

• Sheet pile shoring would only be used adjacent to the TWP slurry wall 
• 35% soil expansion for solidification 
• All soil (below 3 feet bgs) would be disposed of at a Subtitle C landfill 

Additional revisions including adjusting areas, lengths, depths, and unit costs were made to the 
Combined Port Alternative cost estimate to keep it consistent with Alternative S5B.  All changes 
made to the cost estimate are highlighted in yellow for ease in identifying changes.  All of the 
changes are also detailed in a cover sheet for the updated Combined Port Alternative cost 
estimate, and a cost estimate for the original Combined Port Alternative is also presented in a 
format consistent with Alternative S5B for ease of comparison (Exhibit B). 

On May 2, 2017, Ecology provided comments on the Port’s April 14, 2017 communication.  The 
Port addressed those comments in a table transmitted to Ecology in May 2017, which is 
referenced as the May 30, 2017 communication.  International Paper’s additional responses to 
the comments in the above-referenced table are set forth in Exhibit D. 
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4.0  CONCLUSION 

International Paper has diligently worked with Ecology and the Port to produce and revise the 
RI/FS report for the MFA.  This has included a process extending over ten years during which 
International Paper has sought to accommodate the Port’s evolving development objectives for 
the MFA.  Those accommodations are described in Tables 1 and 2 attached to this 
Memorandum.  The public review draft RI/FS report submitted to Ecology on July 12, 2016, has 
been prepared consistent with the Model Toxics Control Act (MCTA) requirements and supports 
Alternative S5B - Solidification Outside and Inside Building Footprint with Relocation of Soil 
near Railroad Tracks as the preferred soil remedy and Alternative GW4 – Monitored Natural 
Attenuation as the preferred groundwater remedy. 

International Paper has evaluated cleanup action alternatives for the MFA in accordance with 
MTCA methodology, including developing a comparison of benefits to costs with a DCA.  In 
situ solidification of MFA soils was identified through the DCA as providing the highest degree 
of protection of human health and the environment in relation to associated costs. 

Moreover, International Paper has met with the Port on multiple occasions since the submittal of 
the draft revised RI/FS report in 2011, and International Paper has incorporated multiple 
modifications to accommodate requests by the Port related to potential future development.  The 
revised cleanup action alternative identified as Alternative S5B in the July 12, 2016 Public 
Review Draft RI/FS Report incorporates modifications to accommodate current Port equipment 
and uses as well as potential future Port equipment and uses. 

The Port has proposed adding excavation and offsite disposal to Alternative S5B to create an 
additional cleanup action alternative referred to by Ecology and herein as the Combined Port 
Alternative.  A DCA comparison of the Combined Port Alternative to Alternative S5B indicates 
that the Combined Port Alternative has an associated additional cost of $1.5 million with no 
significant additional benefits related to protection of human health and the environment. 

The request to incorporate additional excavation and offsite disposal at an additional cost of 
$1.5M is not justified by the DCA, and the revised cleanup action alternative identified as 
Alternative S5B in the July 12, 2016 Public Review Draft RI/FS Report is the appropriate 
cleanup action alternative for the MFA. 
  



Additional Port Communications Technical Memorandum  Page 12 
Former International Paper Facility – Longview, WA  July 21, 2017 
J:\DCS\Projects\Legacy_URS\I\IP\Longview\MFA RIFS Report\11  Reports & Deliverables\H - Final Revised RI-FS Report\International Paper Response - June 2017\Draft Revised 
Memorandum - IP Response to Port Alternative - 072017.docx 

5.0  REFERENCES 

AECOM Technical Services, Inc. (AECOM). 2015a.  Cleanup Action Alternative Technical 
Memorandum, Revised Alternative S5B, Port of Longview Maintenance Facility Area, 
Longview, Washington.  Submitted to Kaia Petersen, Washington State Department of 
Ecology.  May 4. 

———.  2015b.  Draft Interim Feasibility Study Clarification Deliverables, International Paper 
Company Responses to Ecology’s September 8, 014 Comments on the February 2014 
Feasibility Study Sections of the Draft Final Revised RI/FS Report prepared by AECOM 
for International Paper Company, Port of Longview Maintenance Facility Area, 
Longview, Washington.  June 22. 

———.  2015c.  Draft Final Revised Remedial Investigation/Feasibility Study Report, Port of 
Longview, Maintenance Facility Area, Longview, Washington.  October 8. 

———.  2015d.  Public Review Draft Remedial Investigation/Feasibility Study Report, Port of 
Longview, Maintenance Facility Area, Longview, Washington.  December 18. 

———.  2016.  Public Review Draft Remedial Investigation/Feasibility Study Report, Port of 
Longview, Maintenance Facility Area, Longview, Washington. July 12. 

Port of Longview (Port).  2015.  Port of Longview – RI/FS Alternative.  Email from Lisa 
Hendriksen to Philip J Slowiak (IP) and Paul Kalina (URS).  February 10. 

———.  2016.   MFA Alternative Proposal.  Email from Lisa Hendriksen to Ava Edmonson 
(Ecology) and Kaia Petersen (Ecology). September 27. 

———.  2017a.  POL: Response to Ecology Letter.  Email from Lisa Hendriksen to Kaia 
Petersen (Ecology).  April 14. 

Schwabe Williamson & Wyatt. 2017.  Port of Longview/TPH & TWP Sites [IWOV-
PDX.FID3928929].  Email from Kay Syravong to Sally Toteff (Ecology) and John Level 
(State of Washington, Office of Attorney).  February 28.   

URS Corporation (URS).  2011a.  Draft Revised Remedial Investigation/Feasibility Study, Port 
of Longview, Maintenance Facility Area, International Paper, Longview, Washington.  
May 2011. 

———.  2011b.  International Paper Responses to Ecology Comments on 5/13/11 Draft Revised 
RI/FS Report.  August 8. 

———.  2012.  Mechanics Shop Investigation Report, Port of Longview’s Maintenance Facility 
Area, Longview, Washington.  April 10. 

———.  2013a.  Final In Situ Soil Remediation Treatability Study Report, Port of Longview’s 
Maintenance Facility Area, Longview, Washington.  June 28. 



Additional Port Communications Technical Memorandum  Page 13 
Former International Paper Facility – Longview, WA  July 21, 2017 
J:\DCS\Projects\Legacy_URS\I\IP\Longview\MFA RIFS Report\11  Reports & Deliverables\H - Final Revised RI-FS Report\International Paper Response - June 2017\Draft Revised 
Memorandum - IP Response to Port Alternative - 072017.docx 

———.  2013b.  Cleanup Action Alternative Conceptual Technical Memorandum, Port of 
Longview Maintenance Facility Area, Longview, Washington.  Submitted to Kaia 
Peterson, Washington State Department of Ecology.  September 20. 

———.  2013c.  International Paper Responses to Ecology’s October 24, 2013 Comments on the 
September 20, 2013 Cleanup Action Alternative Conceptual Technical Memorandum 
prepared by URS Corporation for International Paper Company, Port of Longview 
Maintenance Facility Area, Longview, Washington.  November 12. 

———.  2014.  Draft Final Revised Remedial Investigation/Feasibility Study Report, FS 
Sections Only, Port of Longview Maintenance Facility Area, Longview, Washington.  
February. 

Washington State Attorney General.  2017.  International Paper Longview Site.  Email from 
John Level to Brien J. Flanagan (Schwabe Williamson & Wyatt).  March 7. 

Washington State Department of Ecology (WDOE).  2011.  Department of Ecology’s comments 
on Remedial Investigation/Feasibility Study, Port of Longview Maintenance Facility 
Area, prepared for International Paper by URS Corporation, dated May 2011.  July 18. 

———.  2013.  Department of Ecology’s comments on Draft Final Revised RI/FS Report – 
Cleanup Action Alternative Conceptual Technical Memorandum, IP Longview.  Email 
from Kaia Petersen to Philip J Slowiak (IP) and Paul Kalina (URS).  October 24. 

———.  2015a.  RE: IPCO/Port of Longview Update – Revised Alternative S5B.  Email from 
Kaia Petersen to Lisa Hendriksen (Port) and Philip J Slowiak (International Paper).  May 
12. 

———.  2015b.  RE: IPCO/Port of Longview Update – Revised Alternative S5B.  Email from 
Kaia Petersen to Paul Kalina (URS).  July 2. 

———.  2017a.  Port of Longview Combined Port Alternative Clean-Up 20160927 Review.  
Email from Lorna Gadwa to Lisa Hendriksen (Port).  January 31. 

———.  2017b.  Port of Longview Cost Estimate Review 20170502.  Email from Lorna Gadwa 
to Lisa Hendriksen (Port).  May 2. 

———.  2017c.  Shoring Cost Estimate for Excavation/Solidification of Contaminated Soils, 
Port of Longview’s Proposal.  Memorandum for Charles Hoffman, PE to Kaia Peterson, 
International Paper Site Manager.  May 25. 

———.  2017d.  FW:  POL_IPCo.  Email from Ava Edmonson to Kaia Petersen (Ecology) 
forwarding email from Lisa Hendriksen (Port) dated May 26.  May 30. 

 



Figures 

  



Western
Area

Eastern
Area

Scale in Miles

0.5 10

Source: USGS 7.5-minute topographic quadrangle, Rainier, Washington, 2011

Washington

Longview

Former International Paper Longview Facility
Site Location Map

Figure
1

Project No.International Paper
Longview, WA

Western
Area

Eastern
AreaMaintenance

Facility (MFA) Area

Former Treated
Wood Products

(TWP) Area

Maintenance
Facility Area (MFA)

Former Treated
Wood Products

(TWP) Area

\\S
ea

ttl
e.

na
.a

ec
om

ne
t.c

om
\S

ea
ttl

e\
D

C
S\

Pr
oj

ec
ts

\L
eg

ac
y_

U
R

S\
I\I

P\
Lo

ng
vi

ew
\G

R
FX

\6
05

44
91

6 
G

R
FX

\6
05

44
91

6_
01

.a
i

60544916



P
o
rt o

f L
o
n
g
vie

w

Panel Way

Maintenance

Facility  Area

(MFA)

C
o
lu

m
b
ia

 R
iv

e
r

Western Area

Eastern Area

Barrier Wall

T

e

r

m

i

n

a

l

 

W

a

y

Mechanics

Shop

Former

Treated

Wood

Products

(TWP)

Area

Lights

Railroad

Ditch

Road

Mod: 07/03/2017, 12:55  |  Plotted: 07/05/2017, 09:10  |  genevieve.fujimoto
\\seattle.na.aecomnet.com\seattle\DCS\Projects\GIS\International Paper\Longview\2017\Fig 2 (Facility Site Plan).dwg

200 4000

SCALE IN FEET

Former International Paper

Facility Site Plan

International Paper

Longview, WA

Project No.

60544916
Figure

2

Legend

Fence

AutoCAD SHX Text
Pipe

AutoCAD SHX Text
U/C

AutoCAD SHX Text
Pile

AutoCAD SHX Text
Pile

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Tank

AutoCAD SHX Text
PM

AutoCAD SHX Text
Conc

AutoCAD SHX Text
Tank

AutoCAD SHX Text
7.8

AutoCAD SHX Text
W.L.

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Tank

AutoCAD SHX Text
Tank

AutoCAD SHX Text
25

AutoCAD SHX Text
25

AutoCAD SHX Text
25

AutoCAD SHX Text
X

AutoCAD SHX Text
X



Term
inal W

ay

Barrier Wall
Alignment

TWP Area

Railroad Spur

Eastern Area

Approximate
Boundary of MFA

Mechanics Shop

No
rth

 T
ie

 R
oa

d
50 1000

SCALE IN FEET

Mod: 07/03/2017, 10:55  |  Plotted: 07/03/2017, 10:57  |  genevieve.fujimoto
\\seattle.na.aecomnet.com\seattle\DCS\Projects\GIS\International Paper\Longview\2017\Fig 3 (Aerial Site Plan).dwg

Former International Paper Facility

Current MFA Site Plan

International Paper

Longview, WA

Project No.

60544916
Figure

3

Aerial Source: 2010 Bing (Microsoft Corp)



x

x

x

x

x

x

x

x

x

x

x

F

F

F

F

F

F

F

F

F

F

F

F

F

F

x

x

x

x

x

x

x

x

x

x

x

F

F

F

F

F

F

F

F

F

F

F

E

E

E

E

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

~

AS-10

BV-16

AS-11

AS-09

R

a

i

l

r

o

a

d

 

T

r

a

c

k

s

U

t

i

l

i

t

y

 

C

o

r

r

i

d

o

r

T

e

r

m

i

n

a

l

 

W

a

y

TWP Area

Eastern Area

PB-64

PB-65

PB-66

PB-67

PB-68

PB-69

PB-70

PB-71

PB-72

PB-73

TMW-01

TMW-02

TMW-03

TMW-04

TMW-05

TMW-06

TMW-08

TMW-09

TMW-10

TMW-11

TMW-12

97-1.A

99EA-3A

AV-01

AV-09

AV-10

AV-11

AV-12

AV-13

BV-12

BV-13

BV-15

PB-01

PB-02

PB-04

PB-11

PB-13

PB-15

PB-16

PB-18

PB-19

PB-20

PB-21

PB-22

PB-23

PB-24

PB-25

PB-26

PB-28

PB-30

PB-31

PB-32

PB-33

PB-34

PB-35

PB-38

PB-39

PB-40

PB-41

PB-42

PB-43

PB-44

PB-46

PB-49

PB-50

PB-51

PB-52

PB-53

PB-54

PB-55

PB-56

PB-57

PB-58

ESAB7

Mechanics Shop

97-6.B

PB-36

PB-59

PB-12

04-6.A

PB-03

PB-45

PB-48

BV-14

PB-63

PB-37

PB-47

PB-17

PB-60

PB-61

TP-02

TP-01

Retaining Wall

and Fence

Barrier Wall Alignment

MFA

Equipment

Enclosure

Retaining Wall

and Fence

Approximate

Boundary of MFA

PB-05

PB-06

PB-07

PB-14

97-5A

AV-02

AV-08

Approximate

Boundary of MFA

ESAB6

TMW-07

Retaining Wall

and Fence

N

e

w

 

R

a

i

l

 

L

o

o

p

 

(

2

0

1

3

)

42-IN Perimeter Ditch Culvert

Weir

PB-62

PB-27

PB-29

Former Lineament

34,700 SF

7,420 CY

Combined

PB-85

PB-74

PB-75

PB-76

PB-77

PB-78

PB-79

PB-80

PB-81

PB-82

PB-83

PB-84

PB-86

PB-87

30 600

SCALE IN FEET

Legend

Horizontal Bioventing Well

Horizontal Biosparging Well

Horizontal Well Termination Vault

Groundwater Monitoring Well

Vertical Bioventing Well

Pre-2008 Geoprobe Soil Boring Location

Estimated Limits of Solidification

2008 Groundwater Monitoring Well

2008 Geoprobe Soil Boring Location

Extent of DNAPL

August 2011 Test Pit Location

December 2011 Geoprobe

Soil Boring Location

Extent of DRO in Soil > MTCA Method A

Extent of Naphthalene in Soil >

MTCA Method C Protection of

Groundwater Soil Cleanup Level

Figure

4

Mod: 07/06/2017, 10:06  |  Plotted: 07/06/2017, 10:07  |  genevieve.fujimoto
\\seattle.na.aecomnet.com\seattle\DCS\Projects\GIS\International Paper\Longview\2017\Fig 4 (Alt S5B Site Plan).dwg

Project No.

60544916

International Paper

Longview, WA

Alternative S5B

Solidification Outside and Inside Building Footprint

with Relocation of Soil Near Railroad Tracks

Estimated Limits of Excavation

Note:

Solidification will be completed 1 foot into

the Upper Silt layer.  Because the depth of

the Upper Silt layer varies across the site,

the solidification depth will vary across the

site.  On average, the solidification depth

will be 9 ft bgs.



x

x

x

x

x

x

x

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

F

x

x

x

x

F

F

F

F

F

F

F

F

F

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

S

D

1

7

.

5

1
7
.
5

1

7

.

5

1

7

.

5

1

7

.

5

2

0

.
0

20.0

2

0

.

0

1

5

.

5

1

6

.

0

1

6

.

0

1

6

.

0

1

6

.

5

1

6

.

5

1

6

.

5

1

6

.

5

1

7

.

0

1

7

.

0

1

7

.
0

1
7
.0

1

8

.

0

1

8

.

0

1

8

.

0

1

8

.

0

1
8
.0

1

8

.

5

1

8

.

5

1

8

.

5

1

8

.

5

1

9

.

0

1

9

.

0

1

9

.

0

1

9

.

5

1

9

.

5

2

0

.
5

2

0

.

5

2
1
.0

2

1

.
5

2

2

.

0

1

5

.
0

1

5

.

5

-

2

.

7

%

-

2

.

8

%

-

3

.

0

%

3

.

0

%

2

.
0

%

5

.
1

%

3

.

0

%

3

.

0

%

2

.
0

%

1

.
5

%

Treatment Boundary

1

:

3

.

0

Zone 3

Zone 2

Zo
ne

 2

Zone 1

Ut
ili

ty
 C

or
rid

or

1

7

.

5

2
0
.
0

1

6

.

5

1

7

.

0

1

8

.

0

1

8

.
5

1

9

.
0

1
9
.
5

1

7

.

5

1

7

.

5

1

7

.

5

2

0

.

0

2

0

.

0

2

0

.

0

2

0

.

0

2

0

.

0

1

8

.

0

1

8

.

5

1

9

.

0

1

9

.

0

1

9

.

5

1

9

.

5

2

0

.

5

2

0

.

5

2

0

.

5

2

1

.

0

2

1

.

0

2

1

.

0

2

1

.
5

2

1

.

5

2

2

.

0

99EA-3A

AV-01

AV-09

AV-10

AV-11

AV-12

04-6.A

97-6.B

TMW-01

TMW-02

TMW-03

TMW-04

TMW-05

TMW-06

TMW-08

TMW-09

TMW-10

TMW-11

TP-01

TP-02

BV-12

BV-13

BV-14

BV-15

PB-01

PB-02

PB-03

PB-04

PB-11

PB-12

PB-13

PB-15

PB-16

PB-17

PB-18

PB-19

PB-20

PB-21

PB-22

PB-23

PB-24

PB-25

PB-26

PB-27

PB-28

PB-29

PB-30

PB-31

PB-32

PB-33

PB-34

PB-35

PB-36

PB-37

PB-38

PB-39

PB-40

PB-41

PB-42

PB-43

PB-44

PB-45

PB-46

PB-47

PB-48

PB-49

PB-50

PB-51

PB-52

PB-53

PB-54

PB-55

PB-56

PB-57

PB-58

PB-59

PB-60

PB-61

PB-62

PB-63

PB-64

PB-65

PB-66

PB-67

PB-68

PB-69

PB-70

PB-71

PB-72

PB-73

PB-74

PB-75

PB-76

PB-77

PB-78

PB-79

PB-80

PB-81

PB-82

PB-83

PB-84

PB-85

PB-86

PB-87

Former Lineament

Grading Boundary

Zone 3

5

.

8

%

1

.

0

%

R

a

i

l

r

o

a

d

 

S

p

u

r

N

e

w

 

R

a

i

l

 

L

o

o

p

 

(

2

0

1

3

)

1

:

3

.

0

T

e

r

m

i

n

a

l

 

W

a

y

N

o

r

t

h

 

T

i

e

 

R

o

a

d

20 400

SCALE IN FEET

Alternative S5B

Proposed Treatment Area Zones and Post

Remediation Site Grades

Mod: 07/03/2017, 12:56  |  Plotted: 07/03/2017, 12:57  |  genevieve.fujimoto
\\Seattle.na.aecomnet.com\Seattle\DCS\Projects\GIS\International Paper\Longview\2017\Fig 5 (Alt S5B Site Solidification Plan).dwg

Figure

5

Project No.

60544916

International Paper

Longview, WA

Zone 1 - Excavate & Relocate
Excavate to Upper Silt and Relocate Soil

to Zone 2 and 3 for In Situ Solidification

Zone 2 -  In Situ Solidification Below 3 FT BGS

Zone 3 -  In Situ Solidification Below 1 FT BGS



x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x
x

x
x

x
x

x
x

x
x

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Mechanics Shop

Main Work Room

Tire Room

Lubrication

 Room

Parts Storage Room

Welding Room

Compressor

Room

Fuel and Work Truck

Storage

Room

Wash Bay

Filtration

Equipment Room

Elect.

Room

Office #1 Office #2

Service Pit

S
e
r
v
i
c
e
 
P

i
t

Roll-Up Bay/Garage Door

(Typical)

BV-15

PB-59

PB-60

PB-61

TMW-01

TMW-02

TMW-03

PB-11

PB-12

PB-13

PB-34

PB-49

PB-52

PB-53

PB-54

PB-55

PB-56

PB-57

PB-74

PB-75

PB-76

PB-77

PB-78

PB-79

PB-80

PB-81

PB-82

PB-84

PB-85

PB-86

PB-87

PB-83

Former Lineament

Water Meter

Lunch Room

Rest Rooms

Battery Room

1

Remove Retaining
Wall and Fence

Limits of Building
Demolition

Drain Stormwater
Toward Building

Strip Drain Connected to
Existing Stormwater

Collection System

Estimated Extent of DNAPL

Strip Drain Around
Building to Collect
Stormwater

Shop Air

0

SCALE IN FEET

7.5 15

Legend

Former Lineament

Underground Utilities

Groundwater Monitoring Well

Vertical Bioventing Well

Soil Boring

2008 Geoprobe Soil Boring

December 2011 Geoprobe

Soil Boring Location

2008 Groundwater Temporary

Monitoring Well (TMW)

Solidification Area under Building beneath 1 FT BGS

Stormwater Flow Direction

Mod: 07/03/2017, 11:15  |  Plotted: 07/03/2017, 11:15  |  genevieve.fujimoto
\\seattle.na.aecomnet.com\seattle\DCS\Projects\GIS\International Paper\Longview\2017\Fig 6 (Alt S5B Bldg Solidification Plan).dwg

Figure

6

Alternative S5B

Conceptual Building Solidification Layout

Project No.

60544916

International Paper

Longview, WA

Solidification Area under Building beneath 3 FT BGS



Tables 

  



J:\Projects\I\IP\IP Longview\10  Memorandum & Meetings\B - Memoranda\Revised Alt S5B Tech Memo 
Table 1 - Alt S5B Comments and Resolutions - 041715.docx 1 April 16, 2015 
 

Table 1 
Summary of Alternative S5B Issue Resolution (Originally Presented In Cleanup Action Alternative Technical Memorandum, May 4, 2015) 

Date Comment/Issue Analysis Resolution 

9/8/14 Ecology – FS Section 5.2.1, page 5-2, second paragraph – 
Revise the first sentence to “Because subsurface 
contamination remains beneath the existing asphalt paved 
area, potential future construction projects have to follow 
existing institutional controls at the site.” In addition, 
International Paper and the Port of Longview should meet 
to discuss institutional controls in place or needed to 
prevent current construction workers from being exposed 
to subsurface contamination.  

International Paper and the Port of Longview 
have met to discuss potential future 
construction projects and institutional 
controls associated with cleanup action 
alternatives, and preferred Alternative S5B 
has been modified accordingly. 

Text will be revised as stated in Ecology 
comment, and analysis has been performed 
regarding cleanup action alternative logistics with 
respect to potential future construction projects. 

Ecology – FS Section 6.4.2.3, Area of Contamination 
(AOC) Policy, etc., page 6-13 – In the fourth sentence 
revise to state “Consolidation or in-situ treatment...”  In the 
fifth sentence, delete “as long as managed in land-based 
units.” 

Preferred Alternative S5B has been modified 
to incorporate Port of Longview requests for 
removal of impacted soil from the rail 
corridor. 
 

Text will be revised as stated in Ecology 
comment, and analysis has been performed 
regarding cleanup action alternative logistics with 
respect to movement of impacted soil within the 
Area of Contamination. 

Ecology – FS Section 7.4.7 Alternative S5B – 
Solidification Outside and Inside Building Footprint, 
page 7-20, paragraph 2 – International Paper and the Port 
of Longview should meet and discuss what depth of 
subgrade material would be adequate for a workable layer 
under the maintenance building. 

International Paper and the Port of Longview 
have met to discuss clean fill subgrade depth 
requirements, and preferred Alternative S5B 
has been modified accordingly. 

Text will be revised to discuss modifications 
made to the preferred Alternative S5B to clarify 
subgrade depths. 

Ecology FS Section 9.1.6 – References to issues associated 
with volumetric expansion – described in Section 7.4.5 
(page 7-16 and page 7-17) and Section 7.4.7 (pages 7-20 
and 7-21) – should be included in the discussion of 
Alternative S5 (and other stabilization alternatives) in 
Section 9.1.6. 

International Paper and the Port of Longview 
have met to discuss volumetric expansion 
issues and preferred Alternative S5B has 
been modified accordingly to incorporate 
treatment area regrading. 

Text will be revised regarding cleanup action 
alternative logistics with respect to treatment area 
regrading and incorporation of zones with varying 
depths of clean fill. 



 Table 1 (continued) 
Summary of Alternative S5B Issue Resolution (Originally Presented In Cleanup Action Alternative Technical Memorandum, May 4, 2015) 
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Date Comment/Issue Analysis Resolution 

12/10/14 Port of Longview – in meeting at Port of Longview’s 
office, the Port of Longview expressed interest in 
evaluating site regrading as method for maintaining 
adequate depth of clean fill in which unrestricted work 
could be performed. 

Initial solidification volume estimates were 
produced and incorporated into proposed 
post-construction site grade contours. 

Alternative S5B was modified to incorporate site 
grade contours to discuss with the Port of 
Longview. 

Port of Longview – in meeting at Port of Longview’s 
office, the Port of Longview expressed interest in 
evaluating movement of impacted soil within Area of 
Contamination to accommodate potential future dump pit 
construction near the rail loop.  Proposed pit dimensions 
were 250- to 300-feet long, 40-feet deep, and 50-feet wide. 

Three distinct zones were created within the 
treatment area to provide an area near the rail 
loop (Zone 1) where only clean fill would be 
remain after construction. 

Alternative S5B was modified to incorporate a 
zone near the rail loop in which soil would be 
excavated and relocated further south within the 
Area of Contaminations to address Port potential 
future use requirements. 

3/20/15 Port of Longview – during conference call between the 
Port of Longview and International Paper, the Port of 
Longview expressed interest in site grade contours and 
treatment zones incorporated into revised Alternative S5B. 

A figure illustrating proposed post-
construction grade contours and multiple 
treatment zones was discussed with the Port 
of Longview. 

A meeting occurred March 27, 2014 at the 
AECOM Seattle office. 

3/27/15 
 

Port of Longview – in meeting at AECOM Seattle office, 
the Port of Longview expressed a desire to increase the 
area of clean fill near the rail loop (Zone 1) to a distance of 
80 feet from the existing rail loop. 

An analysis was made regarding the 
increased volume of material that would need 
to be incorporated within post-construction 
grade contours. 

Alternative S5B was modified to incorporate a 
larger zone near the rail loop (Zone 1) in which 
soil would be excavated and relocated further 
south within the Area of Contaminations to 
address Port potential future use requirements. 

Port of Longview – in meeting at AECOM Seattle office, 
the Port of Longview expressed a desire to further evaluate 
solidification volumes to further refine grading contours.  
A need for directing stormwater in the vicinity of the 
Mechanics Shop toward an existing stormwater treatment 
system south of the Mechanics Shop was also expressed. 

Modeling and contouring of upper and lower 
surfaces of the Upper Sand was performed to 
evaluate treatment volume estimates, and 
proposed post-construction site grade 
contours. 

Alternative S5B was modified to incorporate site 
grade contours that meet both Port logistical 
requirements and stormwater control 
requirements. 

Port of Longview – in meeting at AECOM Seattle office, 
the Port of Longview expressed a desire to create an 
additional treatment zone for potential future utility 
corridor usage.  Proposed corridor dimensions were 3-feet 
deep and 20-feet wide. 

An additional treatment zone was created 
using the proposed utility corridor 
dimensions and the resulting estimated 
volume was incorporated into proposed post-
construction site grade contours. 

Alternative S5B was modified to incorporate site 
grade contours that meet both Port logistical 
requirements and stormwater control 
requirements. 
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Date Comment/Issue Analysis Resolution 

3/27/15 
(continued) 

Port of Longview – in meeting at AECOM Seattle office, 
the Port of Longview expressed a willingness to evaluate 
trading shallower working depths in some portions of the 
treatment area to gain deeper working depths in other 
portions of the treatment area.  A shallow working depth in 
which solidified material was located directly below the 
asphalt was proposed for all areas other than near the rail 
loop (Zone 1) and the utility corridor and road (Zone 2). 

Three treatment zones were created with 
working depth of 1 foot bgs (Zone 3), a 
working depth of 3 feet bgs (the utility 
corridor and road, comprising Zone 2), and a 
working depth to the top of the Upper Silt (at 
approximately 8 feet bgs, in Zone 1).  The 
resulting estimated volumes were 
incorporated into proposed post-construction 
site grade contours. 

Alternative S5B was modified to incorporate 
these three treatment zones and site grade 
contours that meet both Port logistical 
requirements and stormwater control 
requirements. 

 Port of Longview – in meeting at AECOM Seattle office, 
the Port of Longview expressed a willingness to evaluate 
trading additional building demolition and general site 
solidification methods at a lower overall cost than the 
originally proposed more specialized interior solidification 
methods. 

A cost-benefit evaluation was performed 
regarding solidification methods and 
associated demolition requirements. 

Alternative S5B was modified to incorporate the 
use of general site solidification methods 
throughout the treatment area, with additional 
building demolition included. 

 Port of Longview – in meeting at AECOM Seattle office, 
the Port of Longview expressed a desire to further evaluate 
shallow soil data with regard to determining whether any 
shallow soil within the treatment area could be identified 
as less impacted and eliminated from treatment in order to 
minimize solidification volumes. 

An evaluation of existing shallow soil data 
was performed. 

A portion of Zone 1 near the rail loop is the only 
portion of the treatment area in which shallow 
soil data could be segregated from treatment, but 
this would likely result in less than a 70-cy (~3%) 
difference in total treatment volume.  However, 
this will be further evaluated during pilot testing 
and design. 

 Port of Longview – in meeting at AECOM Seattle office, 
the Port of Longview expressed a desire to further evaluate 
placement of impacted soil from within the treatment area 
within the TWP Area to further reduce costs. 

An evaluation of logistics and associated 
costs was performed regarding placement of 
impacted MFA soil within the TWP Area 
under the Area of Contamination policy. 

A previous evaluation was revisited with the 
conclusion that placement of MFA soil within the 
TWP Area would result in higher costs than off-
site disposal, making this option likely not 
warranted. 

 Port of Longview – in meeting at AECOM Seattle office, 
the Port of Longview expressed a desire to evaluate costs 
associated with incorporating requested modifications to 
preferred Alternative S5B. 

An evaluation of the cost estimate for 
preferred Alternative S5B was performed 
after modifications were incorporated. 

Both additional costs and some cost savings were 
realized during the incorporation of modifications 
to preferred Alternative S5B, resulting in a total 
cost within approximately $10,000 of the original 
alternative cost ($3.4M). 

 



Table 2 
International Paper Company's Responses to the Port of Longview's Issues and Concerns Regarding the Maintenance Facility Area (MFA) 

Feasibility Study (FS) and International Paper Company's Preferred Alternative 
 

J:\DCS\Projects\Legacy_URS\I\IP\Longview\MFA RIFS Report\11  Reports & Deliverables\H - Final Revised RI-FS Report\International Paper Response - June 2017\Tables\Table 2 - IP Comments on Sept 2016 Port 
Communications - S5B.docx 

AECOM 
Page 1 of 7 

 

General Issue/Concern Specific Comment/Statement Email 
Reference International Paper Company Response 

General For several years, the Port of Longview (Port) has provided numerous comments on the Feasibility Study 
(FS) documents.  While some of its comments have been incorporated in subsequent versions of the FS, 
many of these comments have yet to be addressed. 

5 International Paper Company (International Paper) has made a considerable effort to incorporate the Port of 
Longview’s concerns into the FS, specifically into Alternative S5B.  International Paper met with the Port multiple 
times since 2013 to obtain input from the Port and revise Alternative S5B in a manner that minimizes impacts on 
Port operations.  The Washington State Department of Ecology (Ecology) and International Paper have responded 
to the Port's comments and have incorporated revisions in the FS, where appropriate, in accordance with Model 
Toxics Control Act (MTCA) requirements.  For further details, please see the responses to specific 
comments/statements below. 

As we’ve discussed with Ecology..., the Port cannot accept IP’s proposal (and Ecology should not accept 
IP’s proposal) for numerous reasons that have been listed out and described in multiple letters to Ecology 
and IP, including: (a) the amount of contaminated material at the Maintenance Facility Area (MFA) site will 
increase as part of the solidification process; that is, remarkably, the remedy will actually cause more 
contamination of the environment, (b) the alternative will leave a large mound of solidified material at the 
site that will negatively impact the current and future use of the MFA site, and (c) the costs for disposal of 
the contaminated material during future development are being placed on the Port. 

3 The remedy will not cause more contamination of the environment, because no additional contamination will be 
released to the environment.  Alternative S5B incorporates modifications to address current and future uses. See 
International Paper response above, as well responses to the following general issues/concerns: site grades and 
future maintenance and development costs.   

Contaminated Material 
Volumes 

Impacts of the expansion of soil treated by solidification and the resultant increased volume of 
contaminated materials, the decreased distance between the ground surface and contaminated materials, 
the increased risk to workers, and the increased disposal costs for the Port.   

1 International Paper has clearly indicated that volumetric expansion will occur as part of the treatment process and 
the mixing of solidification additives (see Page 7-24 and 9-7 of the FS).  However, the goal of remediation is to 
protect human health and the environment from harmful exposure to chemicals released to the environment.  The 
preferred remedy achieves this protection by reducing the mobility of contamination through solidification, and 
preventing direct contact exposure through the remedy design (depth to solidified soils) and institutional controls. 
The increase in the volume of contaminated materials after treatment is only one consideration of many in the 
evaluation and selection of the preferred remedy.  Please see responses to specific comments/statements listed 
under the following general issues/concerns:  excavation worker risks and future maintenance and development 
costs.  These responses discuss impacts to Port operations.   

Treatment residuals are discussed in MTCA Section 173-340-360 (3)(f)(ii) where permanence is defined as 
follows:  “The degree to which the alternative permanently reduces the toxicity, mobility or volume of hazardous 
substances, including the adequacy of the alternative in destroying the hazardous substances, the reduction or 
elimination of hazardous substance releases and sources of releases, the degree of irreversibility of waste 
treatment process, and the characteristics and quantity of treatment residuals generated.”   This citation does not 
specifically define residuals as a small fraction of waste generated by the treatment process.  Therefore, the use of 
“treatment residuals” is appropriate. 

The 2016 version of the FS was edited to refer to the solidified contaminated soil as “treatment residuals” 
that will be left on site. The “residuals” terminology implies a situation where a small fraction of waste is 
generated by a treatment process (e.g., ash resulting from combustion) and undermines the Port’s 
concern that the result of the solidification process is an increased mass and volume of contaminated 
media that requires the same considerations as the current contaminated soil from the standpoint of 
direct-contact exposure and waste handling and disposal. 

1 

IP has developed a feasibility study and a preferred alternative that involves solidifying all soils (whether 
contaminated or clean soil) at the MFA site by mixing it with a concrete-like mixture. It is undisputed that 
this alternative will increase the amount of contaminated material at the MFA site (including bringing 
contaminated material to places where the soils are currently clean), impact the current and future uses of 
the property, and put the cost and responsibility for future handling and disposal of the solidified material 
on the Port. 

3 International Paper carefully reviewed site characterization data to delineate the horizontal and vertical extent of 
contamination.  Based on the soil analytical data and field observations made during drilling, contamination is 
generally present at the site from 3 to 9 feet below ground surface (bgs).  Therefore, this is the targeted zone for 
solidification.  Clean soil has not been targeted for remediation.  While it is possible that clean soil may be present 
in limited areas within the delineated horizontal and vertical extent of contamination, particularly in the shallow 
areas of the northwestern, downgradient portion of the site (Zone 1), the entire volume is targeted for solidification 
in the FS to be conservative.  As discussed on Page 7-23 of the FS, further characterization of shallow soil in Zone 
1 will be performed during the pilot test to identify soil with concentrations less the MTCA Method C cleanup levels.  
If shallow soil containing concentrations of chemicals of concern (COCs) below cleanup levels is identified, then 
this soil would be segregated for reuse at the site.  This soil would not be solidified, and there would be a reduction 
in the mass/volume of solidified soil remaining at the site compared to the estimated quantities currently in the FS.   

Please also see the responses to the following general issues/concerns:  excavation worker risks, site grades, and 
future maintenance and development costs. 

The Port had requested additional soil sampling be incorporated as a way to characterize soil that doesn’t 
require solidification, including the extent of soil that can be cost-effectively disposed of off-site as a way 
to mitigate the expansion of soil selected for treatment due to high disposal costs (NAPL-impacted soil). 
In the revised FS, this sampling is only being used to characterize soil that can be used as backfill, rather 
than as a way to segregate soil for disposal to reduce the overall volume of contaminated soil on site. 
This is a small step, but is still not a commitment to include off-site disposal as an option during 
construction.  

This is how it is worded in Section 7.4.7 of the 2015/2016 FS: During the pilot test, further 
characterization of shallow soil in Zone 1 would be conducted to assess whether any soil below 3 feet bgs 

1 As discussed above, International Paper included additional soil characterization to delineate soil that may not 
require solidification (soil containing chemicals at concentrations less than the MTCA Method C cleanup levels) in 
order to potentially reduce the volumetric expansion of soils at the site.  This soil could potentially be cost 
effectively disposed of off-site.  However, this soil can also be reused at the site, because MTCA Method C 
cleanup levels are the cleanup levels at this industrial site.  Note that risks to excavation workers are acceptable, if 
concentrations are less than the MTCA Method C cleanup levels.  Reusing soil at the site reduces the volume of fill 
materials that will need to be imported, thus there is no benefit to disposing this soil off site.  Soils that do not 
contain NAPL, but do contain chemicals at concentrations greater than MTCA Method C cleanup levels must be 
disposed of as corrective action management unit (CAMU)-eligible waste at a Subtitle C landfill.  While this cost is 
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could be removed from in situ solidification treatment. Any soil identified as containing concentrations of 
COCs below cleanup levels could be placed above solidified soil within Zones 2 and 3 to provide 
additional depth in which the Port could work during potential future development or could be used as 
backfill in Zone 1. 

less than the cost of disposal of soil containing NAPL, it is not cost-effective compared to in situ solidification as 
demonstrated by the disproportionate cost analysis (DCA).   

Please also see the responses to the following general issues/concerns:   disproportionate costs analysis for soil 
and selection of soil remedy. 

The treatment of soil immediately below the paving base course down to the upper silt discounts the 
lower concentrations, or unknown concentrations, of contaminants in this shallow soil, which may be 
capable of off‐site disposal at reasonable cost.   

1 

In the 2011 MFA FS, the alternative description, and cost estimate, for Alternative 55 – Solidification 
Outside Building Footprint indicated that overburden material would be transported off-site for disposal "to 
allow for bulking during solidification." In FS versions following the treatability testing, however, the 
disposal allowance to accommodate bulking or expansion resulting from the solidification treatment was 
eliminated. In the later versions of the MFA FS, alternatives that utilize solidification addressed the 
expected expansion associated with in situ solidification by proposing to alter the topography of the 
property.  The alteration of the topography creates permanent sloped surfaces in a currently flat storage 
facility that may impact Port operations. Additionally, leaving the increased volume of contaminated 
material at shallow depths is expected to result in increased future costs to the Port during redevelopment 
projects that require excavation of shallow soil for utility corridors, future building foundations or material 
handling facilities within the footprint of the solidified contamination material left on site.   

In March 2015, the Port and IP met to discuss the potential for altering the proposed preferred Alternative 
S5B to reduce the future impact on Port operations and redevelopment costs. The result of this process is 
a revised preferred Alternative S5B presented in the Public Review Draft FS. This revised alternative 
incorporates excavation of less contaminated soil in the downgradient portion of the treatment area near 
the railroad tracks, which is the area most likely to be developed. This change addresses some of the 
Port's concerns about leaving contaminated soil in areas likely to be developed. However, in its revised 
preferred Alternative S5B1 IP merely moved the excavated soil subject to treatment from the 
downgradient portion of the treatment area to other, upgradient, portions of the treatment area. In some 
areas of the Port property, this process would result in the expanded volume of treated, but still 
contaminated soil being present immediately below the asphalt pavement surface. This process of 
removing soil from one area and adding it to another provides some relief in one area, but exacerbates 
these issues of topography and proximity of contaminated material to the ground surface in a large area 
near the location of the Maintenance Facility, including across an existing roadway. 

5 The transportation and off-site disposal of overburden materials "to allow for bulking during solidification" was 
removed from the solidification alternatives in response to input from the Port requesting that 2 to 3 feet of clean fill 
material be retained at the site to allow for future shallow construction activities and utility work. Please also see 
the responses to the following general issues/concerns:  excavation worker risks, site grades, and future 
maintenance and development costs. 

Excavation Worker Risks  The treatment of this entire profile of soil (soil immediately below the paving base course down to the 
upper silt) creates a large volume of ISS‐related expansion and mixes highly contaminated deeper soil 
with the marginally contaminated shallow soil immediately below the asphalt base material. 

1 Please also see the responses to the increased volume of contaminated soil general issue/concern. 

As discussed above, all soil targeted for solidification exceeds MTCA Method C cleanup levels, and would not be 
considered “marginally contaminated” or not contaminated.  Thorough mixing of solidification agents is required to 
meet the performance goals of this technology.  Because concentrations of contaminants in solidified soil will 
exceed MTCA Method C cleanup levels, solidified soil must be handled similarly (same personal protective 
equipment, excavation procedures, and engineering controls) regardless of concentration. 

International Paper has made a considerable effort to incorporate the Port of Longview’s concerns into Alternative 
S5B.  International Paper met with the Port of Longview multiple times since 2013 to obtain input from the Port and 
revise Alternative S5B in a manner that minimizes impacts on Port operations.  Initially, International Paper 
included 3 feet of clean fill over the solidified soil to address Port’s concerns (see previous response).  Following a 
meeting with the Port on March 27, 2015, Alternative S5B included the following revisions:   

 Excavating/relocating soil down to the top of the Upper Silt within 80 feet of the rail spur (Zone 1) to 
accommodate the potential future dump pit, and backfilling with soil that meets the MTCA Method C cleanup 
levels at a minimum  

 Maintaining a minimum of 3 feet of clean fill (base course)/asphalt above solidified soils in the building utility 
corridor and the North Tie Road (Zone 2) to accommodate utility work in those areas 

 Maintaining a minimum of 1 foot of clean fill (base course)/asphalt above the solidified soils in all other areas 
(Zone 3), where excavation work is currently not anticipated 

During the March 27, 2015 meeting, the Port expressed a willingness to evaluate trading shallower working depths 
in some portions of the treatment areas (Zone 3) to gain deeper working depths in other portions of the treatment 

IP's preferred Alternative S5B proposes to treat the entire soil profile with ISS, thereby creating an 
unnecessarily large volume of ISS-related expansion, and mix highly contaminated deeper soil with the 
less (or no) contaminated shallow soil immediately below the asphalt base material. Moreover, IP's 
preferred Alternative S5B results in contaminated media (ISS-treated soil) closer to surface level relative 
to current conditions resulting in increased likelihood of encountering contaminated media during future 
shallow construction activities (i.e., trenching, post -hole digging). 

5 

The changes that were made to Alternative S5B, based on the Port's concerns, led to exacerbated 
conditions with contaminated solidified soil immediately under pavement in some areas.... 

1 

The ISS treatment results in contaminated media (ISS‐treated soil) closer to surface level relative to 
current conditions resulting in increased likelihood of encountering contaminated media during shallow 
construction activities (i.e., trenching, post‐hole digging). 

1 

As a result of reliance on ISS, the preferred soil cleanup alternative described in the MFA FS, "S5B - 
Solidification Outside and Inside Building", is expected to result in continued, and potentially increased, 
risks to Port personnel and construction/excavation workers and create significant impacts to current Port 
operations and the future redevelopment of Port property. 

5 
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area (Zones 1 and 2).  This input was incorporated into the Alternative S5B, and the current Alternative S5B 
provides fill that meets the MTCA Method C cleanup levels in areas where the Port is most likely to excavate, thus 
minimizing potential direct contact exposure by excavation workers with the solidified soil.  If excavation into 
solidified soils becomes necessary at some time in the future, personal protective equipment, excavation 
procedures, and engineering controls can be used to address health and safety concerns. 

The “combined Port alternative” does allow for some permanent impact, but not in areas where 
development around the Port’s rail infrastructure is planned and not in the near-surface soils where 
utilities are located and maintenance work is common. 

3 Alternative S5B minimizes impacts to the Port in the area where utilities are located and where the Port has 
indicated redevelopment is likely to occur (adjacent to the rail infrastructure).  See previous response. 

Institutional Control 
Requirements 

No changes were made (between the 2015 and 2016 FS documents) to address the Port's future 
redevelopment plans or the long-term impacts on the Port's business from the necessary deed 
restrictions due to leaving contamination in place.   

1 As discussed in the previous two comments, International Paper believes that revised Alternative S5B presented in 
both the 2015 and 2016 FS documents, addressed the Port’s future redevelopment plans and the impacts on the 
Port’s operations.  International Paper cannot predict what other future redevelopment activities may occur at the 
site, and it is unreasonable to expect International Paper to incorporate potential future development actions that 
may never occur into the remedial design.  

Soil with contaminant concentrations below Method C cleanup levels but above Method B cleanup levels 
would still be considered contaminated, requiring coverage by restrictive covenants, and replacing actual 
clean soil/base material with soil requiring coverage by a restrictive covenant would be considered 
unacceptable to the Port. 

1 Ecology has indicated that the MFA will require institutional controls not only because of the presence of solidified 
soils, but because the cleanup will use MTCA Method C soil cleanup levels for protection of groundwater and 
establish a conditional point of compliance for groundwater. WAC 173-340- 440(4) outlines circumstances when 
institutional controls are required to continue protection of human health and the environment and the integrity of a 
remedial action. 

As discussed above, the Port provided input indicating their willingness to evaluate trading shallower working 
depths in some portions of the treatment areas (Zone 3) to gain deeper working depths in other portions of the 
treatment area (Zones 1 and 2).  Therefore, solidified soil in Zone 3, where excavation activities are not 
anticipated, will be located at 1 foot bgs.   In Zones 1 and 2, working depths of 8 feet and 3 feet, respectively, were 
included in the design.  Based on these working depths, there should be limited impacts to the Port resulting from 
any deed restrictions associated with solidified soil in Zone 3.   

The horizontal footprint of the deed restrictions is identical in the Port Combined Alternative and Alternative S5B, 
because soil containing concentrations exceeding MTCA Method C values would remain at the site in the same 
area. 

Please also see the responses to the following general issues/concerns:  contaminated material volumes and 
future maintenance and development costs. 

ISS is proposed within the entire footprint of MTCA Method C exceedances. This expands the footprint of 
the area of required deed restrictions, as Ecology has indicated that any ISS‐treated soil requires 
coverage by deed restrictions. 

1  

IP's preferred Alternative S5B that mixes deeper highly contaminated soil with shallow soil that is 
expected to be less contaminated results in broad distribution of moderately contaminated solidified soil 
that requires coverage by deed restrictions. This essentially results in a larger volume of solidified soil 
after completion of the cleanup action relative to the original volume of soil exceeding cleanup levels, and 
because the requirement for deed restrictions follows the expanded volume of soil, the volume of soil 
constrained by deed restrictions would be larger than the volume requiring coverage prior to cleanup 
action. Off-site disposal of a moderate level of low concentration contaminated soil, prior to completing 
solidification, would reduce the volume of soil constrained by some deed restrictions. This action would 
preserve a buffer between the ground surface and the top of the deed restriction soil. This would allow 
shallow construction and maintenance work by Port personnel in this area without intercepting soil 
constrained by deed restrictions, reducing the restrictions and costs to the Port. 

5 

Site Grades The changes that were made to Alternative S5B, based on the Port's concerns, led to exacerbated 
conditions with …. an increased effect on topography of what is currently a flat storage area. 

1 It is unclear how the changes to the site grades made to Alternative S5B will exacerbate conditions and interfere 
with Port operations.  Furthermore, it is unclear why the Port is concerned about grade changes that extend 
beyond the contaminated footprint, as long as their equipment can still be operated at the site.  Based on Port 
comments, the grades in Alternative S5B were modified from 3% to 2% grades (transverse direction) to 
accommodate Port equipment.  On Page 7-25, the public review draft RI/FS report states that post-remediation 
site grades shall not exceed a 2% slope in the transverse direction or a 5% slope in the longitudinal direction 
(access road) along equipment transport routes and in equipment operational areas in order to allow the Port of 
Longview to transport and operate existing equipment. 

Please also see the responses to the contaminated material volumes general issue/concern. 

The treatment of this entire profile of soil creates a large volume of ISS‐related expansion ... (that) results 
in the need to adjust grades within and beyond the solidification footprint due to the vertical expansion 
resulting in a broad sloped surface that is expected to interfere with Port operations. 

1 

IP's preferred Alternative S5B results in grade changes at the site that extend beyond the contaminated 
footprint. The vertical expansion of ISS-treated soil within the limits of contamination, and without 
consideration for disposal of lower concentration soil, results in the need to raise the surface elevation 
within the area of contamination by several feet. This requires adjusting the grade of the surrounding 
surface to match the grade within the ISS footprint, resulting in a broad, sloped surface, including impacts 
to the grade of the adjacent access road. Such grade changes will impact the Port's ability to operate in 
this area, including development of this parcel or the movement of heavy equipment across the site. 

5 

Future Maintenance and 
Development Costs 

Port costs associated with soil handling during future construction and maintenance projects is expected 
to increase relative to current conditions as a result of the larger volume created by the ISS process, and 
resulting higher elevation of contaminated soil relative to current conditions. Future projects in the vicinity 
of the MFA that involve earthwork, such as utility trenching and constructing material loading pits, would 
have higher construction costs due to the anticipated waste classification of the ISS‐treated soil. 

1 MTCA regulations pertain to the protection of human health and the environment and not the economics of 
potential future development projects.  Despite this, International Paper has expended considerable effort in 
addressing future maintenance and development costs by revising Alternative S5B in a manner that minimizes the 
need for excavating solidified soil.   Please see the response to excavation worker risks general issue/concern. 
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As a Washington public entity with a statutory mandate to provide economic development within its 
community, the Port needs this remediation to move forward, and it requires a remedy that will not 
prevent the Port's reasonable economic development opportunities as mandated by the legislature. 

3  

Increased Development Costs - The state of Washington has mandated through legislation that Ports, as 
a public entity, shall provide for economic development. The larger volume of contaminated media 
created by the ISS process proposed in IP's preferred Alternative S5B will incur higher construction costs 
due to the anticipated waste disposal classification of the ISS-treated soil. Further, it will complicate, and 
prolong development timelines, which adds an undue burden and additional cost to the Port, and thus the 
public, to fulfill their legislative mandate. These delays and costs are not exclusively for major 
redevelopment of underutilized Port property within the MFA area, but for normal minor construction 
activities such rail infrastructure improvements or near surface utility installation, as well as for general 
maintenance and repair of existing and future infrastructure. To further complicate these scenarios, it is 
anticipated that the Port will be required to include, and gain approval from, Ecology on any work that 
may impact the institutional controls that cover the ISS foot print. 

5 

Contaminant Leaching While the solidification process is considered an acceptable treatment method, which MTCA generally 
prefers relative to off-site disposal, the treatment is not a destructive process (the contaminants are still 
present and still pose risks to receptors following completion of treatment) and is not a process that has 
been demonstrated to completely achieve its primary goal (benefit) of preventing the leaching of 
contaminants to groundwater. Treatability testing indicated that solidification at the MFA site provides 
significant treatment toward the goal of reducing the leachability of contaminants from soil, but this 
reduction is not complete (less than 100%), and this process should be expected to result in low 
concentrations of contaminants in groundwater in contact with the solidified soil.  

5 The goal of remediation is to protect human health and the environment from harmful exposure to chemicals 
released to the environment.  This goal can be achieved using many different combinations of technologies 
including reuse or recycling; destruction or detoxification; immobilization or solidification; on-site or offsite disposal 
in an engineered, lined and monitored facility; on-site isolation or containment with attendant engineering controls; 
and institutional controls and monitoring.  No treatment process is 100% effective in reducing the mobility, volume, 
or toxicity of a contaminant, regardless of whether the process destroys or immobilizes contamination.  The 
treatment goal at this site is to reduce the leaching of contaminants to groundwater sufficiently to meet the MTCA 
Method B groundwater cleanup levels at the conditional point of compliance and the MTCA Standard Method C 
groundwater cleanup levels throughout the site.  There is no expectation that a 100% reduction in leaching would 
occur.  The protection of excavation workers from direct contact is achieved through the remedy design (providing 
sufficient working depths in areas where excavation is expected) and deed restrictions.  Deed restrictions will be 
used to ensure that the proper personal protective equipment, excavation procedures, and engineering controls 
are used, if excavation into solidified soils becomes necessary at some time in the future. 

Disproportionate Cost 
Analysis for Soil and 
Selection of Soil Remedy 

The Port disagrees with the method used for the DCA which equated the quantity addressed through 
either solidification or off-site treatment/disposal to cost to determine the greatest benefit per unit cost.  
The Port believes that on-site solidification should not have the same benefit as off-site 
treatment/disposal because of the increased volume of contaminated media, the need for restrictive 
covenants on an increased volume of media, increased future construction and maintenance costs for the 
Port, and increased risks to construction and maintenance workers. 

1 International Paper utilized standard methods to perform the DCA consistent with MTCA Section 173-340-360 and 
methods used in feasibility studies for other sites (e.g., BNSF Skykomish, Ecology site manager David South) that 
have been approved by Ecology.  International Paper performed both a quantitative and qualitative protectiveness 
evaluation (Section 9.1.1 of the FS) and a qualitative evaluation of permanence, cost, effectiveness over the long 
term, management of short-term risks, technical and administrative implementability, and consideration of public 
concerns (Sections 9.1.2 and 9.1.7 of the FS) consistent with the requirements outlined in MTCA Section 173-340-
360(3)(e)(ii) and (3)(f).  As part of the DCA, International Paper does not just consider potential impacts and risks 
to the Port and Port personnel, but also considers potential impacts and risks to the environment and other parties 
affected by the implementation of any given alternative.  Protectiveness is defined as follows:  “Overall 
protectiveness of human health and the environment, including the degree to which existing risks are reduced, 
time required to reduce risk at the facility and attain cleanup standards, on-site and offsite risks resulting from 
implementing the alternative, and improvement of the overall environmental quality.“  Therefore, International 
Paper must consider both on-site and off-site impacts and risks.   

The benefits of solidification include: 

 The mobility of contaminants is permanently reduced in the solidified soil (leachability is reduced) 

 Short-term risks to remediation workers are lower for solidification than for excavation because less potential 
for exposure to contamination 

 No off-site short-term risks to the public and environment because off-site transportation and disposal of soil 
is not required 

The disadvantages of excavation include: 

 Off-site disposal relies on the engineering controls at the landfill to contain contaminants, and if the 
engineering controls fail, then contamination can be released to the environment (leachability only reduced 
for soils that are treated prior to disposal in an off-site landfill, which is not applicable to the Port Combined 
Alternative, because only soil with free product would require treatment prior to disposal and all soil 

Selection of Soil Cleanup Action Alternative Used Faulty Disproportionate Cost Analysis - Assigning equal 
weight for a soil technology (in-situ solidification) that results in contaminated soil requiring institutional 
controls remaining on site with a technology (excavation and off-site disposal) that results in 
contaminated soil being disposed of in permitted disposal facilities and replaced by clean backfill is 
inappropriate.  Using this DCA method for two different technologies prohibits the consideration of the 
significant impacts associated with the solidification technology, relative to excavation and off-site 
disposal. The quantitation method used in the MFA FS DCA does not allow consideration of the 
increased volume of contaminated media and the increased potential for exposure to the contaminated 
media as a result of the expansion of the treated soil. This method significantly discounts the permanence 
criterion described in the MTCA guidance for performing a DCA, which evaluates the degree to which the 
alternative reduces the toxicity, mobility, and volume of hazardous substances. 

5 
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containing free product will remain on site) 

 Contaminated soil is moved from one location to another location, where deed restrictions are required to 
protect human health and the environment 

 Short-term risks to remediation workers are higher for excavation than solidification because of higher 
potential for exposure to contamination 

 Short-term risks to the public and the environment because of off-site transportation and disposal of 
contaminated soil 

The quantitative evaluation in Section 9.1.1.1 of the FS is specifically for the protectiveness criterion.  The 
permanence criterion is evaluated qualitatively in Section 9.1.2.  Note that the permanence criterion evaluates the 
degree to which the alternative reduces the toxicity, mobility, or volume of hazardous substances.  Please see 
specific responses to comments regarding the permanence criterion below.   

See also previous response for a discussion of the reduction of leachability. 

The In-Situ Soil Solidification (ISS) process significantly increases the volume of contaminated media that 
will remain at the site, requires raising the elevation of site surfaces within and beyond the limits of 
contamination to a degree that is expected to interfere with Port operations, and makes negotiating 
institutional controls more complicated and difficult. These factors are not considered in the 
Disproportionate Cost Analysis (DCA) used in the FS to select a preferred alternative.  

5 Port concerns with the ISS process were evaluated in Section 9.1.7 of the FS, and were therefore considered in 
qualitative portion of the DCA.  The comment that ISS makes negotiating institutional controls more complicated 
and difficult was not provided until after the public review draft RI/FS report was published, and was therefore not 
addressed in the FS.  Please also see the responses to the following general issues/concerns:  contaminated 
material volumes and site grades.   

IP’s FS and DCA do not meet MTCA requirements. The DCA and FS do not account for factors required 
by rule and fail to appropriately account for permanence in the DCA. Based on the current FS, Ecology 
cannot make the required “preliminary determination by [Ecology] that the proposed cleanup action will 
comply with WAC 173-340-360.” 

3 Permanence is defined in MTCA Section 173-340-360 (3)(f)(ii) as follows:  “The degree to which the alternative 
permanently reduces the toxicity, mobility or volume of hazardous substances, including the adequacy of the 
alternative in destroying the hazardous substances, the reduction or elimination of hazardous substance releases 
and sources of releases, the degree of irreversibility of waste treatment process, and the characteristics and 
quantity of treatment residuals generated.”  Permanence was evaluated in Section 9.1.2 of the FS in accordance 
with this definition of the criterion.  The FS establishes the baseline alternative as Alternative S1 (see Section 
7.4.1, 1st paragraph and Section 9.1.1.1, 1st full paragraph on Page 9-5).  See the previous two responses to 
comments. 

International Paper has clearly indicated that volumetric expansion will occur as part of the treatment process (see 
Page 7-24 and 9-7 of the FS), and that while the volume (or mass) of contaminants is unchanged, the volume of 
treated soil will increase because of the addition of solidifying agents.  (Note that the volume of treated soil in the 
Port Combined Alternative, which combines solidification and excavation, will also result in an increase in the 
volume of the soil treated by solidification, although to a lesser degree.)  International Paper disagrees that the 
primary concern in a FS should be the volume of media (soil and groundwater) containing contaminants at 
concentrations above risk-based levels.  In accordance with WAC 173-340-360(3)(f)(iv) Ecology generally ranks 
solidification’s long-term effectiveness higher than off-site disposal.  Off-site disposal is not a treatment technology, 
and does not result in any changes to soil characteristics.  There is no reduction in toxicity or volume of hazardous 
substances.  Mobility is only reduced due to the engineering controls at the landfill, and if the engineering controls 
fail, then contamination can be released to the environment.  Therefore, the reduction in mobility is not as 
permanent as the reduction in mobility achieved through the solidification process, where the soil characteristics 
are modified.  Therefore, it is not clear how the Port’s Alternative, which combines solidification with excavation 
and off-site disposal greatly increases the permanence of the remedy compared to Alternative S5B, where all soil 
is solidified. 

The goal of remediation is to protect human health and the environment from harmful exposure to chemicals 
released to the environment.  The solidification alternatives achieve this protection by reducing the mobility of 
contamination through solidification, and preventing direct contact exposure through the remedy design (depth to 
solidified soils) and deed restrictions/institutional controls. Deed restrictions are an effective, widely-used method 
to protect workers from direct contact exposure.  Furthermore, the remedy (Alternative S5B) has been designed 
based on input from the Port to minimize the potential need for excavation of solidified soil in the future. 

Please also see the responses to the following general issues/concerns:  Public concerns and excavation worker 
risks, and future maintenance and development costs. 

In selecting a remedial alternative, Ecology “…shall use permanent solutions to the maximum extent 
practicable.” WAC 173-340-360(2)(b)(i). See also RCW 70.105D.030(1)(b). A DCA must analyze the 
permanence of alternative solutions by establishing a baseline solution that maximizes permanence and 
determining a preferred alternative based on the costs and benefits of alternatives compared to that 
baseline solution. But, The DCA performed by IP does not establish the required ‘baseline,’ and then 
magnifies this failure by minimizing the weight given to permanence in the cost-benefit analysis. This is 
contrary to the requirements and intent of WAC 173-340-360(3). 

3 

In multiple instances in Section 9, the 2016 version of the FS was edited to emphasize that the “volume of 
contaminants is unchanged by the solidification process”. This statement de-emphasizes the primary 
issue for the Port, which is that the mass, volume, and vertical extent of contaminated media increases as 
a result of the solidification process. The volume of media (soil and groundwater) containing contaminants 
at concentrations above risk-based levels should be the primary concern in the RI/FS, particularly if the 
technology doesn’t affect the mass of contaminants and the resulting media is considered contaminated 
media that requires coverage under restrictive covenants or requires disposal as contaminated or 
hazardous material. 

1 

The change of volume of contaminated media should be evaluated (in the DCA for reduction of toxicity, 
mobility, or volume). 

1 

The Port has suggested an alternative (the “combined Port alternative”) that greatly increases the 
permanence of the remedy, provides a mechanism to create less contaminated-but-solidified materials, 
and takes into account the concerns of the public, while not significantly increasing costs. The “combined 
Port alternative” does allow for some permanent impact, but not in areas where development around the 
Port’s rail infrastructure is planned and not in the near-surface soils where utilities are located and 
maintenance work is common. 

3 

The MFA Feasibility Study, July 2016, submitted by International Paper (IP) proposes a preferred 
alternative that lacks permanence due to the increased volume of contaminated media to be left behind 
for the Port to manage during future development and includes a disproportionate cost analysis (DCA) 
that does not address these anticipated future costs nor important public concerns.  

5 
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Section 9.1.2 of the 2016 FS describing the Permanence criterion states that “the volume of the treated 
soil will increase” when referring to the solidification alternative but the statement “There is no change to 
the volume of contaminants and impacted soil with this technology” is used when referring to off-site 
disposal. Different terminology is being used for essentially the same issue to prevent a direct comparison 
of the effect of each alternative. 

1 These statements are correct. In order to evaluate the permanence of an alternative, the total volume/mass of 
hazardous materials and impacted material must be evaluated, not the volume/mass that remains at the site.  
During off-site disposal, the overall volume of contaminants and the volume of impacted soil do not change when 
the soil is moved from the site to an engineered, lined, and monitored facility.  The on-site volume changes, but not 
the overall volume. 

The "Effectiveness over the Long Term" section is deficient because it ignores the Port's future 
development of the site. It simply uses the WAC designations to rank solidification over off-site disposal. It 
is clearly stated in the WAC that that list should only serve as a guide. Solidification is only effective long 
term if the material remains undisturbed. That is not the expectation here, so some adjustment to the list 
should be accounted for given the Port's stated plans regarding redevelopment of the site. 

1 Future development plans are not ignored in the FS, although a more detailed discussion is provided in Section 
9.1.6, not in Section 9.1.4.  Section 9.1.6 states the following:  “Solidified soil generated during hypothetical future 
excavations would require characterization and disposal at a facility approved to receive CAMU-eligible waste, 
because the solidified soil would contain a listed waste. Procedures for characterizing and disposing of any 
solidified soil excavated in the future would be written in to the institutional controls plan for the site. Similarly, 
worker notifications and health and safety precautions for performing excavation in the solidified soil would be 
provided in the institutional controls plan for the site.” 

International Paper disagrees that an adjustment needs to be made to Ecology’s list of the relative degree of long-
term effectiveness.  Solidification is effective long-term, regardless of whether it is or is not disturbed in the future.  
The solidification process permanently reduces the mobility of contamination.  It is not a reversible process.  
Landfills can and do fail.  Therefore, it is appropriate to rank disposal in an engineered, lined and monitored facility 
lower than solidification.  Furthermore, whether unsolidified soil is excavated during remediation or solidified soil is 
excavated during potential future redevelopment, risks to workers would be similar and controlled through personal 
protective equipment, excavation procedures, and engineering controls.  In fact, short-term risks for excavating 
immediately should be weighed against the much lower probability of excavation of solidified soil in the future. 

Disproportionate Cost 
Analysis for Groundwater 
and  Selection of 
Groundwater Remedy 

 

The Port's comments continue to express concerns with IP's preferred alternative for groundwater that 
rejects the active groundwater treatment component that scored highest in the DCA. While the Port 
acknowledges that natural attenuation may be effective in reducing contaminant concentrations in 
groundwater to acceptable levels once source material is remediated, the appropriate action is to approve 
the active treatment component identified in the DCA and defer implementation. 

5 Groundwater contamination is closely linked to contaminated soil, which acts as a source of the groundwater 
contamination.  Because soil acts as a source, remediation of groundwater must be performed in conjunction with 
remediation of soil.  Furthermore, when considering a mass balance for a site as a whole, the mass of chemicals 
dissolved in groundwater is usually very very low compared to that contained in the soil, because of the low 
solubility of the chemicals.  Therefore, addressing soil contamination is often a more effective means of achieving 
site cleanup, including the remediation of groundwater. 

Although more aggressive groundwater cleanup actions are not disproportionately costly compared to Alternative 
GW4, they are not warranted given that COC concentrations in groundwater are currently near or below the 
anticipated cleanup levels beneath much of the MFA, the expected improvements in groundwater quality following 
soil solidification, and the low potential for migration of existing COCs in groundwater.  Furthermore, a contingent 
remedy is by definition a remedy that is kept in reserve, to be implemented only if a less aggressive remedy is not 
successful.  Therefore, MNA (Alternative GW4) would not be a contingent remedy.  The Cleanup Action Plan will 
clearly set the criteria to be used for determining if and when implementation of the contingent remedy (Alternative 
GW2) is warranted. This strategy would provide assurance that groundwater at the Port property would be 
adequately treated, if conditions are unchanged after the soil remedy is implemented or chemical concentrations 
do not appear to be able to reach cleanup levels within a reasonable time frame. 

The most recent version (July 2016) of the MFA FS restructured the selection of the groundwater 
alternative to a small degree by including the treatment element of Alternative GW2 as a contingent 
element due to the uncertainties of the restoration timeframe of Alternative GW4. While this change 
provides some consideration for concerns that the Port has with choosing an alternative that relies solely 
on natural attenuation to achieve cleanup goals, the Port remains concerned about how and when that 
contingent element of the GW cleanup would be implemented. The Port feels that the groundwater 
alternative, Alternative GW2, involving active treatment, which was demonstrated to be the most 
practicable and effective alternative in the MFA FS should be selected as the preferred groundwater 
alternative and carried to the Cleanup Action Plan. The Port is willing to accept that the monitored natural 
attenuation groundwater alternative GW4 be carried as a contingency if conditions after completion of the 
soil cleanup action confirm that groundwater will meet cleanup goals through natural attenuation.  An 
implementation plan can be developed in the Cleanup Action Plan that delays implementation of the 
active treatment alternative based on compliance monitoring conducted over a designated period 
following completion of the soil cleanup action. If post-construction compliance monitoring indicates that 
groundwater conditions are appropriate for the use of natural attenuation as the primary treatment 
method under MTCA, as described in WAC 173-340-370(7), the active treatment element of Alternative 
GW2 could be postponed or eliminated. A procedure for the postponement or elimination of the active 
treatment component of the chosen groundwater alternative could be developed in the Cleanup Action 
Plan and promulgated in the Consent Decree. This would provide an off-ramp for active treatment if it is 
determined to not be necessary following completion of the soil cleanup action. Selection of Alternative 
GW4, with this contingent implementation strategy, however, would provide greater assurance that 
groundwater at the Port property would be adequately treated if conditions are unchanged or do not 
appear to be able to reach cleanup levels within a reasonable time frame. 

5 

Review of the most recent annual monitoring report for the combined TWP/MFA areas provides an 
indication of likely trends for groundwater following completion of the MFA soil cleanup action. In recent 
years, concentrations of petroleum hydrocarbons, PAHs, and pentachlorophenol in Aquifer A 
groundwater have been increasing in wells within the footprint of the TWP cleanup action.  Samples of 
Aquifer A groundwater collected from within the footprint of the TWP containment wall (well AV-02) 

5 Post-remediation groundwater concentration trends in the MFA area are expected to be significantly different than 
pre-remediation groundwater trends, because leaching of contaminants will be significantly reduced through 
implementation of in situ solidification.   Therefore, the most recent monitoring data is not expected to be an 
indication of concentration trends after the remedy has been implemented.  Furthermore, the concentration trends 
within the TWP, including those at AV-02, are not relevant to the MFA area.  The slurry wall was installed to 



Table 2 (continued) 
International Paper Company's Responses to the Port of Longview's Issues and Concerns Regarding the Maintenance Facility Area (MFA) 

Feasibility Study (FS) and International Paper Company's Preferred Alternative 
 

J:\DCS\Projects\Legacy_URS\I\IP\Longview\MFA RIFS Report\11  Reports & Deliverables\H - Final Revised RI-FS Report\International Paper Response - June 2017\Tables\Table 2 - IP Comments on Sept 2016 Port 
Communications - S5B.docx 

AECOM 
Page 7 of 7 

 

General Issue/Concern Specific Comment/Statement Email 
Reference International Paper Company Response 

showed an increase of concentrations relative to previous annual sampling results and exceedances of 
MTCA Method B cleanup levels for diesel range hydrocarbons, naphthalene, and pentachlorophenol. This 
suggests that concentrations in Aquifer A are unstable and natural attenuation may not be adequate to 
permanently reduce concentrations to below cleanup levels. 

contain the groundwater contamination within the TWP, and concentrations within the TWP are not currently 
expected to decrease. 

The general statement that Aquifer A groundwater in the vicinity of the MFA has shown unstable and increasing 
concentrations of contaminants of concern in recent years is not accurate.  It is true that COC (diesel-range 
organics, oil-range organics, and TTEC) exceedances have been observed in samples collected from well AV-13 
in recent years.  However, similar concentrations have also been observed at AV-13 in prior years (2002 to 2007).  
In addition, AV-12, which is upgradient of AV-13, and AV-10 and 97-6.B, also located upgradient and within the 
area where DNAPL has been detected, also have not shown increasing trends of these chemicals. 

The remedy does not rely solely on natural attenuation to achieve groundwater cleanup goals, as this comment 
suggests.  The primary goal of in situ solidification is to reduce the leaching of contaminants from contaminated 
soil to groundwater.  As discussed in the previous response to comments, groundwater contamination is closely 
linked to contaminated soil, which acts as a source of the groundwater contamination.  Because soil acts as a 
source, remediation of groundwater must be performed in conjunction with remediation of soil.  Furthermore, when 
considering a mass balance for a site as a whole, the mass of chemicals dissolved in groundwater is usually very 
low compared to that contained in the soil, because of the low solubility of the chemicals.  Therefore, addressing 
soil contamination is often a more effective means of achieving site cleanup, including the remediation of 
groundwater. 

Aquifer A groundwater in the vicinity of the MFA has shown unstable and increasing concentrations of 
contaminants of concern in recent years. During the September 2016 annual sampling event, the results 
for well AV-13, located downgradient from the MFA and screened within Aquifer A, indicate increased 
concentrations of MFA contaminants of concern over prior samples. The results of the September 2016 
analyses for diesel and oil-range petroleum hydrocarbons were higher than previously observed at this 
well, dating back to 2002. In addition, the concentrations of carcinogenic PAHs were significantly higher 
during September 2016 relative to previous detected concentrations, resulting in several exceedances of 
cleanup levels, including exceedance of the cleanup level for the TTEC (total toxicity equivalent 
concentration) for cPAHs. These results indicate that conditions in Aquifer A are at a minimum unstable, if 
not potentially trending higher, and conflict with the analysis contained in the MFA FS, which concludes 
that current groundwater conditions at the site are stable and near or below cleanup levels and conducive 
to relying solely on natural attenuation to achieve cleanup goals. 

5 

Public Concerns The evaluation of "Consideration of Public Concern" continues to be deficient because the Port's long-
term impact arguments are not mentioned (aside from the slope issue). The Port is a public agency that is 
authorized to represent the public in the economic development of its facilities for the benefit of the public. 
Therefore, all of the Port's concerns should be addressed in this section of the FS. 

1 Consideration of public concerns is discussed in Section 9.1.7 of the FS based on the comments received from the 
Port.  This section clearly describes the Port’s preferences with regard to the alternatives included in the FS.  Port 
concerns evaluated in Section 9.1.7 include impacts on the topography due to the increased volume of 
contaminated media and the potential removal of the clean gravel layer beneath the asphalt parking area.  This 
criterion will be reevaluated after the public comment period. 

 
Regarding addressing Port concerns, the only substantive changes between the 2015 and 2016 
document involved addressing the anticipated slope issues and crane movement.  

1 

In addition, IP discards the public concern factor required in the DCA by acting as though a public 
outreach plan and opportunity for comment is all that is required. But, the MTCA regulations require that 
public concern be a factor analyzed as part of the cost benefit analysis. 

3 

Here, the responsible party has refused to engage with the Port and wants to ignore the Port's concerns 
about the long-term impact on the Port's operations caused by IP's preferred alternative. 

3 International Paper has made a considerable effort to incorporate the Port’s concerns into Alternative S5B.  
International Paper met with the Port of Longview multiple times since 2013 to obtain input from the Port and 
revise Alternative S5B in a manner that minimizes impacts on Port operations.  Please also see the responses to 
the following general issues/concerns:  excavation worker risks, site grades, and future maintenance and 
development costs 

 

Email References: 

1 - September 27, 2016 email from Lisa Hendriksen to Ava Edmonson and Kaia Petersen, transmitting the Port of Longview’s preferred alternative for the MFA site 
2 - January 31, 2017 email from Lorna Gadwa to Lisa Hendriksen, transmitting the Department of Ecology’s comments on the Port of Longview’s September 27, 2016 submittal 
3 - February 28, 2017 email from Kay Syravong to Sally Toteff and John Level, transmitting letter from Brien Flanagan regarding Ecology’s January 31 comments 
4 - March 7, 2017 email from John Level to Brien Flanagan in response to Brien’s February 28 letter to Sally Toteff and John Level 
5 - April 14, 2017 email from Lisa Hendriksen to  Kaia Petersen, transmitting the Port of Longview’s proposed alternative for remediation of the MFA site and response to comments in Ecology’s January 31 letter 
6 - May 2, 2017 email from Lorna Gadwa to Lisa Hendriksen, transmitting Department of Ecology’s comments on cost estimates for shoring in the Port of Longview’s proposed alternative for the MFA site 
7 - May 25, 2017 memo and figures from Charles Hoffman to  Kaia Petersen with cost estimates for shoring 
8 - May 30, 2017 email from Ava Edmonson to Kaia Petersen, forwarding May 26 email from Lisa Hendriksen to Ava Edmonson with draft comment matrix with responses to Ecology’s comment letter dated May 5 
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GeoEngineers’ March 10, 2016 Memorandum (Attached to September 27, 2016 Email from Lisa Hendriksen to Ava Edmonson and Kaia Petersen)

1 This revised alternative combines the In Situ Soil Solidification (ISS) treatment
process with a moderate level of off-site disposal of lower-concentration soil to the
degree needed to balance the expansion of ISS-treated soil and allow areas of the
Site to remain as close as possible to current elevations.

Approximately 50% of the soil is targeted for off-site disposal in the Port of Longview
(Port) Combined Port Alternative, which is a significant volume.  This increases the
off-site impacts and the cost of the Combined Port Alternative compared to
Alternative S5B.

2 Eliminate exposure by Port workers to solidified soil during projects requiring
shallow earthwork (i.e., trenching, post-hole digging, etc.).

Although Alternative S5B does not eliminate exposure during shallow earthwork, it
does provide 3 feet of clean fill above the solidified soil in areas where excavation is
most likely to occur (Zone 2 – Utility Corridor and North Tie Road) according to input
received from the Port during a meeting on March 27, 2015.

3 Reduce the footprint (vertical and lateral) of necessary deed restrictions that will
affect future Port use of the Site.

The horizontal footprint of the deed restrictions is identical in the Combined Port
Alternative and Alternative S5B, because soil containing concentrations exceeding
Model Toxics Control Act (MTCA) Method C values would remain at the site in the
same area.

4 It prevents a net increase in the volume of contaminated soil Because approximately 50% of the targeted soil would be solidified, the Combined
Port Alternative would still have a net increase in the volume of contaminated soil,
although less than Alternative S5B, where 100% of the targeted soil would be
solidified.  In the Combined Port Alternative, the volume of solidified soil remaining
at the site would be significantly less than Alternative S5B, because approximately
50% of the targeted soil would be disposed of off site.

5 It results in clean fill across the site to a depth of 5-6 feet, allowing most utilities to
be trenched without potential exposure to contaminated soil and allowing this
shallow soil to be excluded from deed restrictions.

Given that the Port has indicated there would be no significant changes to the site
elevations with the Combined Port Alternative, it is unclear how clean fill of depths of
5 to 6 feet can be achieved at the site.  The Combined Port Alternative assumes a
40% expansion during the ISS process.  Therefore, the 4 feet of soil to be solidified
would expand to 5.6 feet after ISS.  Therefore, the solidified soil would be present
from 3.4 feet to 9 feet below ground surface (bgs).  In order to maintain site grades,
the depth of clean fill would only be 3.4 feet above the solidified soil, not 5 or 6 feet.

6 The attached table presents a comparison of the proposed revised alternative to the
current Alternatives S1 and S5B in the IP feasibility study (FS). This table also
includes an evaluation of potential future costs associated with hypothetical Port
projects and the respective disposal costs for the three alternatives. This analysis
indicates that under Alternative S5B that relies solely on ISS, the potential future
cost of disposing of solidified soil excavated to construct a potential dump pit project
is approximately double the cost of incorporating a moderate level of excavation
during cleanup, as included in the proposed alternative described in this
memorandum ($1,250,000 versus $620,000).

Alternative S5B includes excavating/relocating soil down to the top of the Upper Silt
within 80 feet of the rail spur (Zone 1) to accommodate the potential future dump pit,
and backfilling with soil that meets the MTCA Method C cleanup levels at a
minimum.  Therefore, the costs for construction of the potential future dump pit
would be identical for the Combined Port Alternative and Alternative S5B.
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Brien J. Flanagan's February 28, 2017 Letter (Attached to February 28, 2017 Email from Kay Syravong to Sally Toteff and John Level)

7 The Port’s idea is simple—solidification of only contaminated soil, containing
contaminated-but-solidified soils to specified areas, sampling and reuse of “clean”
overburden, and disposal of additional contaminated-but-solidified soils as
corrective action management unit (CAMU) waste.

Alternative S5B only solidifies contaminated soil, and solidified soils would be
present over the same horizontal footprint as the Combined Port Alternative,
because soil from the vicinity of the MFA railroad tracks is excavated and
consolidated with other soil at the site.  Alternative S5B also reuses the clean
overburden (asphalt base course), and includes sampling and analysis of shallow
soil beneath the base course in the northwest part of the site during the pilot test to
identify soils that contain concentrations of chemicals less than the cleanup levels
and that could also be reused at the site.

Lisa Hendrickson's April 14, 2017 Letter (Attached to April 14, 2017 Email from Lisa Hendriksen to Kaia Petersen)

8 The Port Alternative increases the permanence of the cleanup, allows for the
continued and future use, maintenance and redevelopment of the site, and reduces
potential future exposure by excavation workers. Additionally, the Port Alternative
has the benefit of reducing public concerns and simplifying the ability to obtain
approval of institutional controls from the landowner.

Permanence is defined in MTCA Section 173-340-360 (3)(f)(ii) as follows:  “The
degree to which the alternative permanently reduces the toxicity, mobility or volume
of hazardous substances, including the adequacy of the alternative in destroying the
hazardous substances, the reduction or elimination of hazardous substance
releases and sources of releases, the degree of irreversibility of waste treatment
process, and the characteristics and quantity of treatment residuals generated.”  Off-
site disposal is used for approximately 50% of the targeted soil in the Combined
Port Alternative.  Off-site disposal is not a treatment technology, and does not result
in any changes to the soil characteristics.  There is no reduction in toxicity or volume
of hazardous substances.  Mobility is only reduced because of the engineering
controls at the landfill, and if the engineering controls fail, then contamination can be
released to the environment.  Therefore, the reduction in mobility is not as
permanent as the reduction in mobility achieved through the ISS process, where the
soil characteristics are modified.  Therefore, it is not clear how the Port’s Combined
Alternative, which combines ISS with excavation and off-site disposal greatly
increases the permanence of the remedy compared to Alternative S5B, where all
soil is solidified.

International Paper has made significant changes to Alternative S5B based on
comments received from the Port to minimize impacts on future use, maintenance,
and redevelopment (see International Paper Comments on Statement Nos. 2 and
6), and no significant differences between Alternative S5B and the Combined Port
Alternative have been identified regarding institutional controls.

9 The Port Alternative substantially improves on IP's proposed S5B alternative
because it is more permanent and allows for future use and redevelopment of the
Port's property with reduced likelihood of worker exposure and less impact to the
proposed remedial action during future development.

See International Paper Comments on Statement Nos. 2, 6, and 8.

kpet461
Sticky Note
Soils disposed of as CAMU-eligible waste in a Subtitle C hazardous waste landfill will have to be treated to levels approved by the Department of Ecology. These CAMU treatment levels can be less stringent than treatment standards allowed under federal land disposal restrictions for soils contaminated with hazardous waste.  

kpet461
Sticky Note
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10 The Port Alternative, as proposed, would increase, not limit, the Port's flexibility for
economic development within the Maintenance Facility Area (MFA) cleanup area,
reduce the Port's future development costs by reducing the volume of contaminated
media left in place as indicated by the ISS method, provide for a higher degree of
protectiveness, meet the requirements of MTCA, and accommodate the concerns
posed of Washington State Department of Ecology (Ecology) regarding off-site
disposal of dense non-aqueous-phase liquid (DNAPL). The Port Alternative is
similar to the original Alternative S5B presented by IP in the 2011 MFA FS, which
relied primarily on ISS, but also incorporated a moderate level of off-site disposal to
account for the expansion associated with the solidification.

MTCA regulations pertain to the protection of human health and the environment
and not the economics of potential future development projects.  Despite this,
International Paper has expended considerable effort in addressing future
maintenance and development costs by revising Alternative S5B in a manner that
minimizes the need for excavating solidified soil.

Protectiveness is defined as follows:  “Overall protectiveness of human health and
the environment, including the degree to which existing risks are reduced, time
required to reduce risk at the facility and attain cleanup standards, on-site and off-
site risks resulting from implementing the alternative, and improvement of the overall
environmental quality.“  Because the evaluation of protectiveness must consider the
overall environmental quality including off-site risks and impacts, it is unclear how
the Port’s Alternative provides a higher degree of protectiveness.

See International Paper Comments on Statement Nos. 2 and 6.

11 The Port Alternative combines the ISS treatment process with a moderate level of
off-site disposal of lower concentration or "clean" soil to the degree needed to
balance the expansion of ISS-treated soil, allow areas of the MFA site to remain as
close as possible to current elevations, and preserve a buffer of clean material
under the asphalt paving that will reduce the restrictive measures during future
construction activities.

See International Paper Comments on Statement Nos. 1, 2, and 6.

The soil to be disposed of off site is not “clean”.  It would contain concentrations of
chemicals above MTCA Method C cleanup levels, and would have to be disposed of
as CAMU-eligible waste at a Subtitle C landfill.

International Paper has agreed to ensure that Alternative S5B post-remediation site
grades would not impact Port operations, based on comments received on the FS.
The grades in Alternative S5B will not exceed 2% (transverse direction) or 5%
(longitudinal direction) along equipment transport routes and in equipment
operational areas in order to allow the Port of Longview to transport and operate
existing equipment, as identified on page 7-25 in the public review draft RI/FS
report.

12 Eliminate future exposure by Port personnel or construction workers to solidified soil
during projects requiring shallow earthwork (i.e., trenching, post-hole digging, etc.).

See International Paper Comments on Statement No. 2.

13 Reduce the footprint (vertical and lateral) of necessary institutional controls that will
affect future Port use of the Site by preserving a buffer of clean material under the
ground surface and reducing the footprint of contaminated soil on the Site.

See International Paper Comments on Statement Nos. 2 and 3.

14 Reduce cleanup costs by utilizing ISS only for soil with highest contaminant levels
and highest disposal costs.

Based on the updated costs for both Alternative S5B (Exhibit A) and the Combined
Port Alternative (Exhibit B), the Combined Port Alternative would cost $1.5 million
more than Alternative S5B.
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15 Reduce Port costs associated with soil handling during future construction projects
and reduced potential for final conditions that may prohibit or significantly hinder the
future redevelopment of Port property.

See International Paper Comments on Statement Nos. 2, 6, and 10.

16 The area of soil exceedances outside the footprint of Alternative S4, which would be
excavated and disposed of off-site, is a small area to the northwest of the footprint
of excavation under Alternative S4.

This area is 8,900 square feet, which is approximately 25% of the total area targeted
for remediation.

17 Within the footprint of the solidification, soil below the asphalt paving structural base
material would be excavated down to the expected upper surface of the soil to be
solidified. On average, this is approximately 4 feet, considering an average 10-foot
total depth to the top of the upper silt, but would be less in some areas.

Based on International Paper’s understanding of the Combined Port Alternative, soil
from 3 to 5 feet bgs within the footprint of the ISS would be excavated.  Therefore, a
2 foot depth interval would be excavated.  Furthermore, the average depth to the
Upper Silt is 8 feet, not 10 feet, and ISS is planned from 5 to 9 feet bgs in the
Combined Port Alternative.

18 It is assumed that some (15 percent) shallow soil within the cleanup area would be
considered clean, containing contaminants of concern below MTCA Method B
levels, particularly in downgradient areas of the MFA site. Pre-design
characterization of lateral and vertical limits of contaminants to supplement the data
collected in the RI would allow more accurate evaluation of potential disposal
options and associated costs.

The site field screening and analytical data indicate that shallow contamination may
be quite extensive, even in the northwestern, downgradient portion of the site.
Therefore, for purposes of cost estimation, all of this soil was assumed to be
contaminated for Alternative S5B, and the revised cost estimate International Paper
prepared for the Combined Port Alternative also assumes all of the soil would be
disposed of as CAMU-eligible waste in a Subtitle C landfill.  Alternative S5B includes
sampling and analysis of shallow soil beneath the base course in the northwestern
part of the site during the pilot test to identify soils that contain concentrations of
chemicals less than the cleanup levels and that could be reused at the site.

19 Protectiveness - The Port Alternative is expected to have a higher level of
protectiveness than the preferred Alternative S5B in the MFA FS as the existing,
and future, risks to the primary receptors at the MFA site, Port personnel and
construction workers would be reduced. The reduced risk would be the result of the
inclusion of off-site disposal of a moderate quantity of soil for the purpose of
reducing the final volume of solidified soil and preserving a substantial clean buffer
between the ground surface and the solidified soil. Excavation under the Port
Alternative would be limited to soil with lower concentrations of contaminants,
alleviating the risks associated with excavation, transport, and off-site disposal of
nonaqueous-phase liquid (NAPL)-impacted soil.

This evaluation does not consider off-site impacts and risks and equates
protectiveness to the on-site protectiveness.  A complete evaluation of
protectiveness must consider the overall protectiveness of the remedy including off-
site impacts and risks.  When evaluating the protectiveness of ISS and excavation,
all of the benefits/advantages and the disadvantages of these remedies must be
considered.

The benefits of ISS include:

· The mobility of contaminants is permanently reduced in the solidified soil
(leachability is reduced)

· Short-term risks to remediation workers are lower for ISS than for excavation
because less potential for exposure to contamination

· No off-site short-term risks to the public and environment because off-site
transportation and disposal of soil is not required
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The disadvantages of excavation include:

· Off-site disposal relies on the engineering controls at the landfill to contain
contaminants, and if the engineering controls fail, then contamination can be
released to the environment (leachability only reduced for soils that are treated
prior to disposal in an off-site landfill, which is not applicable to the Combined
Port Alternative, because only soil with free product would require treatment
prior to disposal and all soil containing free product will remain on site)

· Contaminated soil is moved from one location to another location, where deed
restrictions are required to protect human health and the environment

· Short-term risks to remediation workers are higher for excavation than ISS
because of higher potential for exposure to contamination

· Short-term risks to the public and the environment because of off-site
transportation and disposal of contaminated soil

Based on this evaluation, the Combined Port Alternative is not expected to have a
higher level of protectiveness than Alternative S5B.

See International Paper Comments on Statement Nos. 1, 2, 4, 6, and 10.

20 Permanence - Permanence is described in Washington Administrative Code (WAC)
173-340-360(3)(f)(ii) as the degree to which the alternative permanently reduces the
toxicity, mobility, or volume of  hazardous substances.  The Port Alternative
achieves a higher level of permanence relative to the selected Alternative S5B as a
result of the focused use of ISS on the most highly contaminated soil and using off-
site disposal at a permitted landfill for lower level contaminated soil.  Reducing the
level of ISS mitigates the significant level of additional hazardous material generated
in IP's preferred Alternative S5B by solidifying all soil in the cleanup area. This
essentially results in a reduced net volume of hazardous material. In addition, the
Port Alternative eliminates the mixing of shallow, low concentration soil with deeper,
highly contaminated soil. The proposed ISS process in the IP's preferred Alternative
S5B would be expected to result in higher contaminant concentrations in shallow
soil relative to current conditions, which essentially increases the toxicity of the
shallow soil. The MFA site is a heavy use area and is slated for redevelopment.  By
removing the shallow, lower concentration and lower toxicity soil prior to
implementing ISS on the deeper soil, disposing of the shallow soil at a permitted off-
site landfill in its low toxicity state, and using clean backfill within several feet of the
ground surface reduces the overall toxicity of the remaining soils at the MFA site.
Most importantly, however, it significantly reduces the toxicity of the shallow soil that
Port personnel will most likely be exposed to during future maintenance or

See International Paper Comments on Statement Nos. 2, 4, 6, and 8.

Concentrations of contaminants in solidified soil will exceed MTCA Method C
cleanup levels.  Therefore, solidified soil must be handled similarly (same personal
protective equipment, excavation procedures, and engineering controls) regardless
of concentration.

This discussion is confusing the evaluation of permanence with the evaluation of
protectiveness, which evaluates risks (both on-site and off-site risks) to human
health and the environment.  The evaluation of permanence includes the adequacy
of the alternative in destroying the hazardous substances (which does not apply to
either the Combined Port Alternative or Alternative S5B), the reduction or
elimination of hazardous substance releases and sources of releases (which is
related to mobility, which both alternatives address), the degree of irreversibility of
waste treatment process, and the characteristics and quantity of treatment residuals
generated.  Whether the soil is solidified on site or is transported and disposed of at
a landfill, the toxicity of that soil remains the same, because chemicals of concern
have not been destroyed.  However, as discussed in the International Paper
Comment on Statement No. 8, ISS permanently reduces the mobility of
contaminants by changing the characteristics of the contaminated soil.  With off-site
disposal, mobility is only reduced because of the engineering controls at the landfill,
and if the engineering controls fail, then contamination can be released to the

kpet461
Sticky Note
Soils disposed of as CAMU-eligible waste in a Subtitle C hazardous waste landfill will have to be treated to levels approved by the Department of Ecology. These CAMU treatment levels can be less stringent than treatment standards allowed under federal land disposal restrictions for soils contaminated with hazardous waste. 
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redevelopment activities. environment.  Therefore, landfill disposal is considered more reversible than ISS.

21 Long-Term Effectiveness - The Port Alternative will provide a more effective long-
term certainty that the primary receptors, Port personnel and construction workers,
will be protected from exposure to contaminated media remaining on site after the
cleanup action. On its face, WAC 173-340-360(3)(f)(iv) lists ISS above off-site
disposal in the description of long-term effectiveness. However, this narrow reading
of the WAC does not consider that in this application ISS does not completely
reduce on-site risks. IP's preferred Alternative S5B relies heavily on institutional
controls, including land use restrictions designed to prevent exposure to shallow
solidified soil that remains a direct-contact risk to Port personnel and construction
workers. The Port Alternative alleviates this by combining ISS with the off-site
disposal to allow a buffer between the ground surface and the deeper contaminated,
solidified soil.

This evaluation does not consider the effectiveness of the off-site portion of the
remedy, the risks associated with disposal of the contaminated soil in a landfill, and
the need for long-term monitoring of the landfill.  International Paper disagrees that
an adjustment needs to be made to Ecology’s list of the relative degree of long-term
effectiveness.  ISS is effective long-term, regardless of whether it is or is not
disturbed in the future.  The ISS process permanently reduces the mobility of
contamination.  It is not a reversible process.  The engineering controls at landfills
can fail, which can result in releases to the environment.  Therefore, it is appropriate
to rank disposal in an engineered, lined and monitored facility lower than ISS.
Furthermore, whether unsolidified soil is excavated during remediation or solidified
soil is excavated during potential future redevelopment, risks to workers would be
similar and controlled through personal protective equipment, excavation
procedures, and engineering controls.
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22 Management of Short -Term Risks - The Port Alternative is expected to have similar
short-term risks as IP's preferred Alternative S5B, and manages those risks
similarly. The excavation of soil under the Port Alternative is mostly limited to
shallow soil overlying NAPL-impacted deeper soil, except in downgradient portions
of the site beyond the extent of NAPL impacts, where excavation would extend
deeper. The limited scope of excavation in the Port Alternative addresses issues
raised by Ecology about potential short-term impacts associated with attempting to
excavate NAPL-impacted soil immediately above the upper silt unit.

This evaluation does not consider off-site impacts and risks and therefore ranks the
Combined Port Alternative the same as Alternative S5B.  ISS is ranked higher in the
FS because:

· Short-term risks to remediation workers are lower for ISS than for excavation
because less potential for exposure to contamination

· No off-site short-term risks to the public and environment because off-site
transportation and disposal of soil is not required

23 Technical and Administrative Implementation - The Port Alternative has a similar
level of technical and administrative implementation as IP's preferred Alternative
S5B except that it avoids the complexities and uncertainties of the institutional
controls. Excavation and off -site disposal of soil would utilize common remediation
methods. The inclusion of a moderate level of off-site disposal allows the current
grades across the site to be preserved, eliminating the need to expand the
earthwork beyond the limits of the cleanup action to match the increased elevation
within the cleanup area resulting from the ISS in IP's preferred Alternative S5B. The
Port Alternative also avoids other issues associated with the significant grade
changes included in IP's preferred Alternative 558, such as altering the existing
storm water system.

International Paper agrees that the technical and administrative implementability of
the Combined Port Alternative and Alternative S5B are similar.  However,
institutional controls are neither complex nor uncertain.  Institutional controls are an
effective, widely-used method to protect workers from direct contact exposure.  It is
unclear why expanding the earthwork beyond the limits of the cleanup action or the
alteration of the existing storm water system are implementability issues.

24 Consideration of Public Concerns - IP's preferred Alternative S5B does not address
public concerns in a satisfactory manner. Whereas, the Port Alternative addresses
public concerns by reducing long-term impacts on property owned and operated by
a public agency (the Port). The Port Alternative considers the future redevelopment
of the Port property by limiting contaminated media left on site, reducing direct
exposure to contaminated materials for routine construction activities, providing the
Port flexibility for future economic development, and reduces the cost of future
development.

Consideration of public concerns is discussed in Section 9.1.7 of the FS based on
the comments received from the Port.  This section clearly describes the Port’s
preferences with regard to the alternatives included in the FS.  Port concerns
evaluated in Section 9.1.7 include impacts on the topography due to the increased
volume of contaminated media and the potential removal of the clean gravel layer
beneath the asphalt parking area.  This criterion will be reevaluated after the public
comment period.

International Paper has made a considerable effort to incorporate the Port’s
concerns into Alternative S5B to address impacts to Port operations and potential
redevelopment plans, including future maintenance and development costs (see
International Paper Comments on Statement Nos. 2 and 6).

25 When using the established disproportionate cost analysis (DCA) criteria in MTCA
for selecting a cleanup action, as described in WAC 173-340- 360, the overall
benefit of  the Port Alternative is higher than IP's preferred Alternative S5B.  By
combining technologies and using ISS and off-site disposal where they make the
most sense, the Port Alternative scores higher at a reasonable cost increase,
relative to alternatives that are built around the primary use of a single technology.

International Paper disagrees with this statement.  In the analysis provided for the
Combined Port Alternative, off-site impacts and risks were not considered and the
evaluation of permanence was not consistent with the definition of the criterion or
the methodology outlined by Ecology.
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26 The Port Alternative, unlike IP's preferred Alternative S5B adequately considers the
future risks to Port personnel by reducing the volume of contaminated media left on
site, the effects of the selected alternative on current or future Port operations within
the MFA site, and reduces the future costs to be incurred by the Port during
redevelopment of the MFA site.

See International Paper Comment on Statement Nos. 2, 6, and 19.

# Statement International Paper Company Comments

GeoEngineers’ March 10, 2016 Memorandum (Attached to September 27, 2016 Email from Lisa Hendriksen to Ava Edmonson and Kaia Petersen)

1 This revised alternative combines the In Situ Soil Solidification (ISS) treatment
process with a moderate level of off-site disposal of lower-concentration soil to the
degree needed to balance the expansion of ISS-treated soil and allow areas of the
Site to remain as close as possible to current elevations.

Approximately 50% of the soil is targeted for off-site disposal in the Port of Longview
(Port) Combined Alternative, which is a significant volume.  This increases the off-
site impacts and the cost of the Combined Port Alternative compared to Alternative
S5B.

2 Eliminate exposure by Port workers to solidified soil during projects requiring
shallow earthwork (i.e., trenching, post-hole digging, etc.).

Although Alternative S5B does not eliminate exposure during shallow earthwork, it
does provide 3 feet of clean fill above the solidified soil in areas where excavation is
most likely to occur (Zone 2 – Utility Corridor and North Tie Road) according to input
received from the Port during a meeting on March 27, 2015.

3 Reduce the footprint (vertical and lateral) of necessary deed restrictions that will
affect future Port use of the Site.

The horizontal footprint of the deed restrictions is identical in the Combined Port
Alternative and Alternative S5B, because soil containing concentrations exceeding
Model Toxics Control Act (MTCA) Method C values would remain at the site in the
same area.

4 It prevents a net increase in the volume of contaminated soil Because approximately 50% of the targeted soil would be solidified, the Combined
Port Alternative would still have a net increase in the volume of contaminated soil,
although less than Alternative S5B, where 100% of the targeted soil would be
solidified.  In the Combined Port Alternative, the volume of solidified soil remaining
at the site would be significantly less than Alternative S5B, because approximately
50% of the targeted soil would be disposed of off site.

5 It results in clean fill across the site to a depth of 5-6 feet, allowing most utilities to
be trenched without potential exposure to contaminated soil and allowing this
shallow soil to be excluded from deed restrictions.

Given that the Port has indicated there would be no significant changes to the site
elevations with the Combined Port Alternative, it is unclear how clean fill of depths of
5 to 6 feet can be achieved at the site.  The Combined Port Alternative assumes a
40% expansion during the ISS process.  Therefore, the 4 feet of soil to be solidified
would expand to 5.6 feet after ISS.  Therefore, the solidified soil would be present
from 3.4 feet to 9 feet below ground surface (bgs).  In order to maintain site grades,
the depth of clean fill would only be 3.4 feet above the solidified soil, not 5 or 6 feet.
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6 The attached table presents a comparison of the proposed revised alternative to the
current Alternatives S1 and S5B in the IP feasibility study (FS). This table also
includes an evaluation of potential future costs associated with hypothetical Port
projects and the respective disposal costs for the three alternatives. This analysis
indicates that under Alternative S5B that relies solely on ISS, the potential future
cost of disposing of solidified soil excavated to construct a potential dump pit project
is approximately double the cost of incorporating a moderate level of excavation
during cleanup, as included in the proposed alternative described in this
memorandum ($1,250,000 versus $620,000).

Alternative S5B includes excavating/relocating soil down to the top of the Upper Silt
within 80 feet of the rail spur (Zone 1) to accommodate the potential future dump pit,
and backfilling with soil that meets the MTCA Method C cleanup levels at a
minimum.  Therefore, the costs for construction of the potential future dump pit
would be identical for the Combined Port Alternative and Alternative S5B.

Brien J. Flanagan's February 28, 2017 Letter (Attached to February 28, 2017 Email from Kay Syravong to Sally Toteff and John Level)

7 The Port’s idea is simple—solidification of only contaminated soil, containing
contaminated-but-solidified soils to specified areas, sampling and reuse of “clean”
overburden, and disposal of additional contaminated-but-solidified soils as
corrective action management unit (CAMU) waste.

Alternative S5B only solidifies contaminated soil, and solidified soils would be
present over the same horizontal footprint as the Combined Port Alternative,
because soil from the vicinity of the MFA railroad tracks is excavated and
consolidated with other soil at the site.  Alternative S5B also reuses the clean
overburden (asphalt base course), and includes sampling and analysis of shallow
soil beneath the base course in the northwest part of the site during the pilot test to
identify soils that contain concentrations of chemicals less than the cleanup levels
and that could also be reused at the site.

Lisa Hendrickson's April 14, 2017 Letter (Attached to April 14, 2017 Email from Lisa Hendriksen to Kaia Petersen)

8 The Port Alternative increases the permanence of the cleanup, allows for the
continued and future use, maintenance and redevelopment of the site, and reduces
potential future exposure by excavation workers. Additionally, the Port Alternative
has the benefit of reducing public concerns and simplifying the ability to obtain
approval of institutional controls from the landowner.

Permanence is defined in MTCA Section 173-340-360 (3)(f)(ii) as follows:  “The
degree to which the alternative permanently reduces the toxicity, mobility or volume
of hazardous substances, including the adequacy of the alternative in destroying the
hazardous substances, the reduction or elimination of hazardous substance
releases and sources of releases, the degree of irreversibility of waste treatment
process, and the characteristics and quantity of treatment residuals generated.”  Off-
site disposal is used for approximately 50% of the targeted soil in the Combined
Port Alternative.  Off-site disposal is not a treatment technology, and does not result
in any changes to the soil characteristics.  There is no reduction in toxicity or volume
of hazardous substances.  Mobility is only reduced because of the engineering
controls at the landfill, and if the engineering controls fail, then contamination can be
released to the environment.  Therefore, the reduction in mobility is not as
permanent as the reduction in mobility achieved through the ISS process, where the
soil characteristics are modified.  Therefore, it is not clear how the Port’s Combined
Alternative, which combines ISS with excavation and off-site disposal greatly
increases the permanence of the remedy compared to Alternative S5B, where all
soil is solidified.

kpet461
Sticky Note
Soils disposed of as CAMU-eligible waste in a Subtitle C hazardous waste landfill will have to be treated to levels approved by the Department of Ecology. These CAMU treatment levels can be less stringent than treatment standards allowed under federal land disposal restrictions for soils contaminated with hazardous waste. 
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International Paper has made significant changes to Alternative S5B based on
comments received from the Port to minimize impacts on future use, maintenance,
and redevelopment (see International Paper Comments on Statement Nos. 2 and
6), and no significant differences between Alternative S5B and the Combined Port
Alternative have been identified regarding institutional controls.

9 The Port Alternative substantially improves on IP's proposed S5B alternative
because it is more permanent and allows for future use and redevelopment of the
Port's property with reduced likelihood of worker exposure and less impact to the
proposed remedial action during future development.

See International Paper Comments on Statement Nos. 2, 6, and 8.

10 The Port Alternative, as proposed, would increase, not limit, the Port's flexibility for
economic development within the Maintenance Facility Area (MFA) cleanup area,
reduce the Port's future development costs by reducing the volume of contaminated
media left in place as indicated by the ISS method, provide for a higher degree of
protectiveness, meet the requirements of MTCA, and accommodate the concerns
posed of Washington State Department of Ecology (Ecology) regarding off-site
disposal of dense non-aqueous-phase liquid (DNAPL). The Port Alternative is
similar to the original Alternative S5B presented by IP in the 2011 MFA FS, which
relied primarily on ISS, but also incorporated a moderate level of off-site disposal to
account for the expansion associated with the solidification.

MTCA regulations pertain to the protection of human health and the environment
and not the economics of potential future development projects.  Despite this,
International Paper has expended considerable effort in addressing future
maintenance and development costs by revising Alternative S5B in a manner that
minimizes the need for excavating solidified soil.

Protectiveness is defined as follows:  “Overall protectiveness of human health and
the environment, including the degree to which existing risks are reduced, time
required to reduce risk at the facility and attain cleanup standards, on-site and off-
site risks resulting from implementing the alternative, and improvement of the overall
environmental quality.“  Because the evaluation of protectiveness must consider the
overall environmental quality including off-site risks and impacts, it is unclear how
the Port’s Alternative provides a higher degree of protectiveness.

See International Paper Comments on Statement Nos. 2 and 6.

11 The Port Alternative combines the ISS treatment process with a moderate level of
off-site disposal of lower concentration or "clean" soil to the degree needed to
balance the expansion of ISS-treated soil, allow areas of the MFA site to remain as
close as possible to current elevations, and preserve a buffer of clean material
under the asphalt paving that will reduce the restrictive measures during future
construction activities.

See International Paper Comments on Statement Nos. 1, 2, and 6.

The soil to be disposed of off site is not “clean”.  It would contain concentrations of
chemicals above MTCA Method C cleanup levels, and would have to be disposed of
as CAMU-eligible waste at a Subtitle C landfill.

International Paper has agreed to ensure that Alternative S5B post-remediation site
grades would not impact Port operations, based on comments received on the FS.
The grades in Alternative S5B will not exceed 2% (transverse direction) or 5%
(longitudinal direction) along equipment transport routes and in equipment
operational areas in order to allow the Port of Longview to transport and operate
existing equipment, as identified on page 7-25 in the public review draft RI/FS
report.

12 Eliminate future exposure by Port personnel or construction workers to solidified soil
during projects requiring shallow earthwork (i.e., trenching, post-hole digging, etc.).

See International Paper Comments on Statement No. 2.
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13 Reduce the footprint (vertical and lateral) of necessary institutional controls that will
affect future Port use of the Site by preserving a buffer of clean material under the
ground surface and reducing the footprint of contaminated soil on the Site.

See International Paper Comments on Statement Nos. 2 and 3.

14 Reduce cleanup costs by utilizing ISS only for soil with highest contaminant levels
and highest disposal costs.

Based on the updated costs for both Alternative S5B (Exhibit A) and the Combined
Port Alternative (Exhibit B), the Combined Port Alternative would cost $1.5 million
more than Alternative S5B.

15 Reduce Port costs associated with soil handling during future construction projects
and reduced potential for final conditions that may prohibit or significantly hinder the
future redevelopment of Port property.

See International Paper Comments on Statement Nos. 2, 6, and 10.

16 The area of soil exceedances outside the footprint of Alternative S4, which would be
excavated and disposed of off-site, is a small area to the northwest of the footprint
of excavation under Alternative S4.

This area is 8,900 square feet, which is approximately 25% of the total area targeted
for remediation.

17 Within the footprint of the solidification, soil below the asphalt paving structural base
material would be excavated down to the expected upper surface of the soil to be
solidified. On average, this is approximately 4 feet, considering an average 10-foot
total depth to the top of the upper silt, but would be less in some areas.

Based on International Paper’s understanding of the Combined Port Alternative, soil
from 3 to 5 feet bgs within the footprint of the ISS would be excavated.  Therefore, a
2 foot depth interval would be excavated.  Furthermore, the average depth to the
Upper Silt is 8 feet, not 10 feet, and ISS is planned from 5 to 9 feet bgs in the
Combined Port Alternative.

18 It is assumed that some (15 percent) shallow soil within the cleanup area would be
considered clean, containing contaminants of concern below MTCA Method B
levels, particularly in downgradient areas of the MFA site. Pre-design
characterization of lateral and vertical limits of contaminants to supplement the data
collected in the RI would allow more accurate evaluation of potential disposal
options and associated costs.

The site field screening and analytical data indicate that shallow contamination may
be quite extensive, even in the northwestern, downgradient portion of the site.
Therefore, for purposes of cost estimation, all of this soil was assumed to be
contaminated for Alternative S5B, and the revised cost estimate International Paper
prepared for the Combined Port Alternative also assumes all of the soil would be
disposed of as CAMU-eligible waste in a Subtitle C landfill.  Alternative S5B includes
sampling and analysis of shallow soil beneath the base course in the northwestern
part of the site during the pilot test to identify soils that contain concentrations of
chemicals less than the cleanup levels and that could be reused at the site.
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19 Protectiveness - The Port Alternative is expected to have a higher level of
protectiveness than the preferred Alternative S5B in the MFA FS as the existing,
and future, risks to the primary receptors at the MFA site, Port personnel and
construction workers would be reduced. The reduced risk would be the result of the
inclusion of off-site disposal of a moderate quantity of soil for the purpose of
reducing the final volume of solidified soil and preserving a substantial clean buffer
between the ground surface and the solidified soil. Excavation under the Port
Alternative would be limited to soil with lower concentrations of contaminants,
alleviating the risks associated with excavation, transport, and off-site disposal of
nonaqueous-phase liquid (NAPL)-impacted soil.

This evaluation does not consider off-site impacts and risks and equates
protectiveness to the on-site protectiveness.  A complete evaluation of
protectiveness must consider the overall protectiveness of the remedy including off-
site impacts and risks.  When evaluating the protectiveness of ISS and excavation,
all of the benefits/advantages and the disadvantages of these remedies must be
considered.

The benefits of ISS include:

· The mobility of contaminants is permanently reduced in the solidified soil
(leachability is reduced)

· Short-term risks to remediation workers are lower for ISS than for excavation
because less potential for exposure to contamination

· No off-site short-term risks to the public and environment because off-site
transportation and disposal of soil is not required

The disadvantages of excavation include:

· Off-site disposal relies on the engineering controls at the landfill to contain
contaminants, and if the engineering controls fail, then contamination can be
released to the environment (leachability only reduced for soils that are treated
prior to disposal in an off-site landfill, which is not applicable to the Combined
Port Alternative, because only soil with free product would require treatment
prior to disposal and all soil containing free product will remain on site)

· Contaminated soil is moved from one location to another location, where deed
restrictions are required to protect human health and the environment

· Short-term risks to remediation workers are higher for excavation than ISS
because of higher potential for exposure to contamination

· Short-term risks to the public and the environment because of off-site
transportation and disposal of contaminated soil

Based on this evaluation, the Combined Port Alternative is not expected to have a
higher level of protectiveness than Alternative S5B.

See International Paper Comments on Statement Nos. 1, 2, 4, 6, and 10.

kpet461
Sticky Note
Soils disposed of as CAMU-eligible waste in a Subtitle C hazardous waste landfill will have to be treated to levels approved by the Department of Ecology. These CAMU treatment levels can be less stringent than treatment standards allowed under RCRA land disposal restrictions.
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20 Permanence - Permanence is described in Washington Administrative Code (WAC)
173-340-360(3)(f)(ii) as the degree to which the alternative permanently reduces the
toxicity, mobility, or volume of  hazardous substances.  The Port Alternative
achieves a higher level of permanence relative to the selected Alternative S5B as a
result of the focused use of ISS on the most highly contaminated soil and using off-
site disposal at a permitted landfill for lower level contaminated soil.  Reducing the
level of ISS mitigates the significant level of additional hazardous material generated
in IP's preferred Alternative S5B by solidifying all soil in the cleanup area. This
essentially results in a reduced net volume of hazardous material. In addition, the
Port Alternative eliminates the mixing of shallow, low concentration soil with deeper,
highly contaminated soil. The proposed ISS process in the IP's preferred Alternative
S5B would be expected to result in higher contaminant concentrations in shallow
soil relative to current conditions, which essentially increases the toxicity of the
shallow soil. The MFA site is a heavy use area and is slated for redevelopment.  By
removing the shallow, lower concentration and lower toxicity soil prior to
implementing ISS on the deeper soil, disposing of the shallow soil at a permitted off-
site landfill in its low toxicity state, and using clean backfill within several feet of the
ground surface reduces the overall toxicity of the remaining soils at the MFA site.
Most importantly, however, it significantly reduces the toxicity of the shallow soil that
Port personnel will most likely be exposed to during future maintenance or
redevelopment activities.

See International Paper Comments on Statement Nos. 2, 4, 6, and 8.

Concentrations of contaminants in solidified soil will exceed MTCA Method C
cleanup levels.  Therefore, solidified soil must be handled similarly (same personal
protective equipment, excavation procedures, and engineering controls) regardless
of concentration.

This discussion is confusing the evaluation of permanence with the evaluation of
protectiveness, which evaluates risks (both on-site and off-site risks) to human
health and the environment.  The evaluation of permanence includes the adequacy
of the alternative in destroying the hazardous substances (which does not apply to
either the Combined Port Alternative or Alternative S5B), the reduction or
elimination of hazardous substance releases and sources of releases (which is
related to mobility, which both alternatives address), the degree of irreversibility of
waste treatment process, and the characteristics and quantity of treatment residuals
generated.  Whether the soil is solidified on site or is transported and disposed of at
a landfill, the toxicity of that soil remains the same, because chemicals of concern
have not been destroyed.  However, as discussed in the International Paper
Comment on Statement No. 8, ISS permanently reduces the mobility of
contaminants by changing the characteristics of the contaminated soil.  With off-site
disposal, mobility is only reduced because of the engineering controls at the landfill,
and if the engineering controls fail, then contamination can be released to the
environment.  Therefore, landfill disposal is considered more reversible than ISS.

21 Long-Term Effectiveness - The Port Alternative will provide a more effective long-
term certainty that the primary receptors, Port personnel and construction workers,
will be protected from exposure to contaminated media remaining on site after the
cleanup action. On its face, WAC 173-340-360(3)(f)(iv) lists ISS above off-site
disposal in the description of long-term effectiveness. However, this narrow reading
of the WAC does not consider that in this application ISS does not completely
reduce on-site risks. IP's preferred Alternative S5B relies heavily on institutional
controls, including land use restrictions designed to prevent exposure to shallow
solidified soil that remains a direct-contact risk to Port personnel and construction
workers. The Port Alternative alleviates this by combining ISS with the off-site
disposal to allow a buffer between the ground surface and the deeper contaminated,
solidified soil.

This evaluation does not consider the effectiveness of the off-site portion of the
remedy, the risks associated with disposal of the contaminated soil in a landfill, and
the need for long-term monitoring of the landfill.  International Paper disagrees that
an adjustment needs to be made to Ecology’s list of the relative degree of long-term
effectiveness.  ISS is effective long-term, regardless of whether it is or is not
disturbed in the future.  The ISS process permanently reduces the mobility of
contamination.  It is not a reversible process.  The engineering controls at landfills
can fail, which can result in releases to the environment.  Therefore, it is appropriate
to rank disposal in an engineered, lined and monitored facility lower than ISS.
Furthermore, whether unsolidified soil is excavated during remediation or solidified
soil is excavated during potential future redevelopment, risks to workers would be
similar and controlled through personal protective equipment, excavation
procedures, and engineering controls.
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22 Management of Short -Term Risks - The Port Alternative is expected to have similar
short-term risks as IP's preferred Alternative S5B, and manages those risks
similarly. The excavation of soil under the Port Alternative is mostly limited to
shallow soil overlying NAPL-impacted deeper soil, except in downgradient portions
of the site beyond the extent of NAPL impacts, where excavation would extend
deeper. The limited scope of excavation in the Port Alternative addresses issues
raised by Ecology about potential short-term impacts associated with attempting to
excavate NAPL-impacted soil immediately above the upper silt unit.

This evaluation does not consider off-site impacts and risks and therefore ranks the
Combined Port Alternative the same as Alternative S5B.  ISS is ranked higher in the
FS because:

· Short-term risks to remediation workers are lower for ISS than for excavation
because less potential for exposure to contamination

· No off-site short-term risks to the public and environment because off-site
transportation and disposal of soil is not required

23 Technical and Administrative Implementation - The Port Alternative has a similar
level of technical and administrative implementation as IP's preferred Alternative
S5B except that it avoids the complexities and uncertainties of the institutional
controls. Excavation and off -site disposal of soil would utilize common remediation
methods. The inclusion of a moderate level of off-site disposal allows the current
grades across the site to be preserved, eliminating the need to expand the
earthwork beyond the limits of the cleanup action to match the increased elevation
within the cleanup area resulting from the ISS in IP's preferred Alternative S5B. The
Port Alternative also avoids other issues associated with the significant grade
changes included in IP's preferred Alternative 558, such as altering the existing
storm water system.

International Paper agrees that the technical and administrative implementability of
the Combined Port Alternative and Alternative S5B are similar.  However,
institutional controls are neither complex nor uncertain.  Institutional controls are an
effective, widely-used method to protect workers from direct contact exposure.  It is
unclear why expanding the earthwork beyond the limits of the cleanup action or the
alteration of the existing storm water system are implementability issues.

24 Consideration of Public Concerns - IP's preferred Alternative S5B does not address
public concerns in a satisfactory manner. Whereas, the Port Alternative addresses
public concerns by reducing long-term impacts on property owned and operated by
a public agency (the Port). The Port Alternative considers the future redevelopment
of the Port property by limiting contaminated media left on site, reducing direct
exposure to contaminated materials for routine construction activities, providing the
Port flexibility for future economic development, and reduces the cost of future
development.

Consideration of public concerns is discussed in Section 9.1.7 of the FS based on
the comments received from the Port.  This section clearly describes the Port’s
preferences with regard to the alternatives included in the FS.  Port concerns
evaluated in Section 9.1.7 include impacts on the topography due to the increased
volume of contaminated media and the potential removal of the clean gravel layer
beneath the asphalt parking area.  This criterion will be reevaluated after the public
comment period.

International Paper has made a considerable effort to incorporate the Port’s
concerns into Alternative S5B to address impacts to Port operations and potential
redevelopment plans, including future maintenance and development costs (see
International Paper Comments on Statement Nos. 2 and 6).

25 When using the established disproportionate cost analysis (DCA) criteria in MTCA
for selecting a cleanup action, as described in WAC 173-340- 360, the overall
benefit of  the Port Alternative is higher than IP's preferred Alternative S5B.  By
combining technologies and using ISS and off-site disposal where they make the
most sense, the Port Alternative scores higher at a reasonable cost increase,
relative to alternatives that are built around the primary use of a single technology.

International Paper disagrees with this statement.  In the analysis provided for the
Combined Port Alternative, off-site impacts and risks were not considered and the
evaluation of permanence was not consistent with the definition of the criterion or
the methodology outlined by Ecology.
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26 The Port Alternative, unlike IP's preferred Alternative S5B adequately considers the
future risks to Port personnel by reducing the volume of contaminated media left on
site, the effects of the selected alternative on current or future Port operations within
the MFA site, and reduces the future costs to be incurred by the Port during
redevelopment of the MFA site.

See International Paper Comment on Statement Nos. 2, 6, and 19.
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UPDATED ALTERNATIVE S5B DETAILED COST ESTIMATE 

SOLIDIFICATION OUTSIDE AND INSIDE BUILDING FOOTPRINGT WITH RELOCATION 
OF SOIL NEAR RAILROAD TRACKS 

SUMMARY:  This alternative consists of in-place mechanical mixing of solidifying agents into soil 
using large diameter augers and relocation of soil near railroad tracks using standard construction 
equipment.  The alternative includes: 

• Treatment area of 34,700 SF 
• Average depth for solidification area is 9 ft bgs 
• Average depth for excavation area is 8 ft bgs 
• Treatment volume of 7,420 CY of soil (including soil from Zone 1) would be treated using 

solidifying agents 
• Excavated volume of 1,650 CY of soil will be relocated from Zone 1 and combined with the other 

soils to be solidified 
• Demolition of 2,500 SF of  existing building  
• No off-site disposal of excess stabilized soil required for this alternative 

SPECIFIC COST ASSUMPTIONS 

The cost estimate assumes the following phases and activities: 

Pre-Design Activities/Design 

1. Pre-construction site survey and utility locate within the work area 
2. Zone 1 soil characterization 
3. Contractor procurement and preparation of remedy design, work plans, and permits 
4. Pilot test to assess strength, leachability, and cure time of target soils 

Implementation 

1. Construction crew and equipment mobilization/demobilization 
2. General site preparation work, including establishing a laydown area for contractor equipment 

and supplies and relocation of the Port’s maintenance operations. 
3. Installation of temporary erosion and sediment controls 
4. Performance of excavation and shoring activities (freeze wall)  
5. Stockpile sampling activities 
6. Performance of soil mixing and construction quality assurance activities 
7. Analysis of quality assurance samples from solidified soil to ensure design specifications are met 
8. Backfilling, compaction, and grading solidified soil 
9. Load-out and transport of non-hazardous material (asphalt recycling) 
10. General site restoration work 
11. Construction oversight for duration of construction  

kpet461
Sticky Note
A revised cost estimate for Alternative S5B is found in Attachment B of a letter dated April 13, 2018, to Ecology from Ridolfi Environmental. This letter is included in the Responsiveness Summary for the public comment period on the draft RI/FS Report for the MFA. 
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Monitoring and Operation & Maintenance 

1. Annual institutional controls inspections and reporting 
2. Annual monitoring and sampling of leachate (groundwater sampling) 
3. Periodic asphalt repairs 
4. Periodic institutional controls plan update 

Closeout 

1. Confirmation soil sampling  
2. Preparation of completion report and closeout submittals (e.g., as-built drawings) after 

completion of construction 

CHANGES FROM ORIGINAL COST ESTIMATE 

The following updates were incorporated in to the updated Alternative S5B cost estimate that were not 
included in the original estimate 

1. 450 ft of freeze wall shoring around Zone 1 was incorporated into the estimate to account for 
excavation in Zone 1.  The purpose of the freeze wall is to stabilize excavation sidewalls.  All 
excavations greater than 4 ft bgs need to incorporate shoring into their design. 

2. Zone 1 soil characterization costs included.  The purpose of the soil characterization is to evaluate 
whether the soil volume moved to Zone 3 for ISS can be reduced.  

3. Water management costs were incorporated to account for excavation in Zone 1. 



UPDATED ALTERNATIVE S5B
SOLIDIFICATION OUTSIDE AND INSIDE BUILDING FOOTPRINT WITH
RELOCATION OF SOIL NEAR RAILROAD TRACKS

Client International Paper Estimator Melanie Young, AECOM
Location Longview, Washington Report Date 12/18/2015
Project MFA Area Remediation Last Updated 12/2/2015
Document RI/FS Cost Estimate Source of Costs Engineers Estimate
Soil Removal NO Groundwater Treatment No
Soil Treatment Area 34,700 SF (32,600 outside and 2,100 inside building) GW Treatment Area NA
Treatment Perimeter 1,110 LF GW Treatment Method NA
Soil Disposal Volume 0 CY Treatment Depth 8 and 9 FT bgs

Alternative 1 5,300 CY of soil will be solidified over 23,700 SF area outside building footprin
Specific 1,650 CY of soil will be relocated from 8,900 SF area 80 ft from the edge of rail and combined with other soils to be solidifie
Assumptions 2 470 CY of soil will be solidified from a 2,100 SF area under the Mechanics Sho

3 Some of the Port's maintenance operations will be temporarily moved
4 The portion of the building with lower ceiling height will be removed and reconstructed following solidificati
5 3,900 CY of clean overburden materials will be excavated prior to treatmen
6 Zone of solidification will be 6 feet thick (3 to 9 feet bgs) and the zone of excavation will be 5 feet thick (3 to 8 feet bg
7 Volumetric Expansion of the 7,420 CY of solidified soil will be 35% and will result in an additional 2,600 CY of material on s
8 The total volume of solidified soil on site to remain on site is estimated to be 10,020 C
9 Existing utilities will need to be removed and replaced following treatment activiti

10 Approximately 3 to 4 months will be needed to perform the wor
11 2 weeks will be needed for mob / demob
12 6 to 8 weeks will be needed for the solidification / stabilization task
13 Site will be restored to existing conditions following remediation, but with new higher grades and no retaining w
14 No solidification spoils or overburden soil will be disposed of off-site.  All material is planned for re-use
15 Shoring is not necessary adjacent to the slurry wall or maintenance shop if auger mixing ISS equipment is used for IS
16 Water is readily available on site

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$2,258,258 1 Mobilization / Demobilization 1 LS $225,000 $225,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 350 CY $300 $105,000
4 Temporary relocation of Port Maintenance Operations 1 LS $30,000 $30,000
5 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
6 Decommission Groundwater Monitoring & Bioventing Wells 40 EA $920 $36,800
7 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
8 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
9 Demo Retaining Wall 220 LF $75 $16,500
10 Demo Portion of Building with Lower Roof Height 2,500 SF $25 $62,500
11 Remove Surface Asphalt in Storage Yard and Road 32,600 SF $0.88 $28,688
12 Remove 42-inch HDPE Culvert and Replace after Solidification 125 LF $150 $18,750
13 Freeze Wall Shoring for Excavation Perimeter - 450 LF, 21 ft deep 9,450 SF $31 $292,950
14 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,900 CY $27 $105,300
15 Stormwater Handling and Environmental Protection 1 LS $11,000 $11,000
16 Excavate Soil from 3 to 8 feet bgs within 80 feet of Railroad Tracks 1,650 CY $14 $23,100
17 Relocate and Backfill Soil from Near the Railroad Tracks 1,650 CY $9 $14,850
18 Solidification Materials (8% NewCem Slag Cement) 890 TN $130 $115,752
19 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 223 TN $230 $51,198
20 Solidification Materials (0.5% Caustic Soda) 56 TN $1,275 $70,954
21 Solidification Labor and Equipment Outside Building Footrprint 6,950 CY $60 $417,000
22 Solidification Labor and Equipment Under Mechanics Shop 470 CY $60 $28,200
23 Geotextile Fabric Marker Layer Over Solidified Soil 2,867 SY $1.75 $5,017
24 Import of Clean Backfill for Transition Grades 1,700 CY $20 $34,000
25 Additional Import of Backfill Material to Replace Relocated Soil 1,600 CY $20 $32,000
26 Backfill and Compaction of Overburden Soil Stockpiles on Site 3,900 CY $11 $42,900
27 Backfill and Compaction of area near railroad tracks and transitional material 3,300 CY $9 $29,700
28 Asphalt Paving of Excavation, Solidification, and Transition Areas 32,600 SF $4 $130,400
29 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
30 Reconstruct Lower Roof Height Portion of Maintenance Building 2,500 SF $50 $125,000
31 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
32 Monitoring Well Installation 10 EA $5,400 $54,000
33 Contractor Reporting and Closeout Submittals 200 HR $90 $18,000

Contaminated Waste Disposal and Transportation

$24,368 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $255 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $55 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 0 GAL $10 $0
4 Liquid NAPL Transportation Costs to Incinerator 0 DRUM $250 $0
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 0 TN $115 $0
6 Transportation Costs to Subtitle C Landfill 0 TN $55 $0
7 Non-Hazardous Material Disposal Costs (Subtitle D) 0 TN $30 $0
8 Transportation Costs to Subtitle D Landfill 0 TN $25 $0
9 Contaminated Water Treatment and Disposal 50,000 GAL $0.20 $10,000

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 845 TN $8 $6,761
11 Transportation Costs to Asphalt Recycler 845 TN $9 $7,607

Subtotal Contractor Costs $2,282,627

Contractor Contingency (%) 20 % $2,282,627 $456,525

Total Contractor Costs $2,739,000
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UPDATED ALTERNATSOLIDIFICATION OUTSIDE AND INSIDE BUILDING FOOTPRINT WITH
RELOCATION OF SOIL NEAR RAILROAD TRACKS (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC 2 % $2,739,000 $54,780
2 Regulatory Review, Coordination, and Meetings (% DCC 2 % $2,739,000 $54,780
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
4 Engineering Design (% DCC) 7 % $2,739,000 $191,730
5 Planning for temporary relocation of Port maintenance op 100 HR $135 $13,500
6 Bid & RFI Support 60 HR $135 $8,100
7 Construction Oversight and QA (% DCC) 5 % $2,739,000 $136,950
8 Confirmational Sample Collection and Reportin 1 LS $33,000 $33,000
9 Zone 1 Soil Characterization 1 LS $25,000 $25,000

10 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $645,840

Engineering Contingency (%) 10 % $645,840 $64,584

Total Engineering Costs $710,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LONG-TERM MONITORING COSTS

Annual O&M Cost (Institutional Controls Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25 % $15,036 $3,759
Total Annual O&M Cost $18,800

Annual LTM Cost (Monitoring and Sampling of Leachate) 10 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mob/Demob for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330
LTM Contingency 25 % $26,330 $6,583

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years till project completion 30 $893,000

Present-Worth O&M Cost Presumed Interest Rate 3% $649,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $3,449,000 $3,449,000

TOTAL O&M COSTS (PRESENT WORTH) $649,000 $4,098,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $219,000 $4,317,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $103,500 $4,421,000

TOTAL PRESENT-WORTH COST $4,400,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface IN: inch
CAMU: Corrective Action Management Unit LF:  linear feet
CBR: California bearing ratio LS:  lump sum
CY:  cubic yard LTM: long-term monitoring
DCC: direct capital costs MFA: maintenance facility area
DNAPL: dense, non-aqueous phase liquid NA:  not applicable
DRO: diesel range organics NAPL: non-aqueous phase liquid
DY:  Day O&M: operating and maintenance
EA:  each RCRA: Resource Conservation and Recovery Act
FT: feet RI/FS: remedial investigation and feasibility study
GAL:  gallon TN:  ton
HDPE: high density polyethylene SVOCs: semi volatile organics compounds
HR: hour WK:  week
IC: institutional control
IN: inch
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PORT COMBINED ALTERNATIVE DETAILED COST ESTIMATE 

EXCAVATION AND SOLIDIFICATION OUTSIDE AND INSIDE BUILDING FOOTPRINGT  

SUMMARY:  This alternative consists of excavating soils for off-site disposal, in-place mechanical 
mixing of solidifying agents into soil using standard construction equipment, and relocation of soil near 
railroad tracks using standard construction equipment.  The alternative includes: 

• Treatment area of 34,700 SF (Note that the Port Combined Alternative uses various areas in their 
cost spreadsheet) 

• Average depth for solidification area is 9 ft bgs 
• Average depth for excavation area is 8 ft bgs 
• Treatment volume of 3,921 CY of soil would be treated using solidifying agents 
• Excavated volume of 3,604 CY of soil will be disposed of off-site at a Subtitle C landfill 
• Demolition of 3,000 SF of existing building  
• Assumed 40% expansion rate of solidified soils 

SPECIFIC COST ASSUMPTIONS 

The cost estimate assumes the following phases and activities: 

Pre-Design Activities/Design 

1. Pre-construction site survey and utility locate within the work area 
2. Contractor procurement and preparation of remedy design, work plans, and permits 
3. Pilot test to assess strength, leachability, and cure time of target soils 

Implementation 

1. Construction crew and equipment mobilization/demobilization 
2. General site preparation work, including establishing a laydown area for contractor equipment 

and supplies and relocation of the Port’s maintenance operations. 
3. Installation of temporary erosion and sediment controls 
4. Performance of excavation activities  
5. Stockpile sampling activities 
6. Performance of soil mixing and construction quality assurance activities 
7. Analysis of quality assurance samples from solidified soil to ensure design specifications are met 
8. Backfilling, compaction and grading solidified soil 
9. Load-out and transport of  CAMU-eligible material to a Subtitle C landfill (85% off all soil) 
10. Load-out and transport of  non-hazardous material to a Subtitle D landfill (15% off all soil) 
11. Load-out and transport of non-hazardous material (asphalt recycling) 
12. General site restoration work 
13. Construction oversight for duration of construction  

  

kpet461
Sticky Note
A revised cost estimate for the Port of Longview's preferred alternative is found in Attachment B of a letter dated April 13, 2018, to Ecology from Ridolfi Environmental. This letter is included in the Responsiveness Summary for the public comment period on the draft RI/FS Report for the MFA. 
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Monitoring and Operation & Maintenance 

1. Annual institutional controls inspections and reporting 
2. Annual monitoring and sampling of leachate (groundwater sampling) 
3. Periodic asphalt repairs 
4. Periodic institutional controls plan update 

Closeout 

1. Confirmation soil sampling  
2. Preparation of completion report and closeout submittals (e.g., as-built drawings) after 

completion of construction 



PORT COMBINED ALTERNATIVE 
EXCAVATION AND SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT

Client International Paper Estimator Port of Longview
Location Longview, Washington Report Date 4/4/2017
Project MFA Remediation Last Updated 4/4/2017
Document RI/FS Cost Estimate Source of Costs Port of Longview and Alternatives S1/S5
Soil Removal YES Groundwater Treatment No
Soil Treatment Area 34,700 SF GW Treatment Area NA
Treatment Perimeter 1,110 LF GW Treatment Method NA
Soil Disposal Volume 3,604 CY Treatment Depth 8 and 9 FT bgs

Alternative 1 3,689 CY of soil will be solidified over 24,900 SF area outside builiding footpring
Specific 2 222 CY of soil will be solidified over 1,500 SF area under mechanics shop
Assumptions 3 Some of the Port's maintenance operations will be temporarily moved

4 In the the solidification area, zone of solidification will be 5 to 9 FT bgs and zone of excavation will be 3 to 5 FT bgs
5 In the excavation area, zone of excavation will be 3 to 8 FT bgs
6 3,900 CY of clean overburden materials will be excavated prior to treatment  
7 Existing utilities will need to be removed and replaced following treatment activities
8 Site will be restored to existing conditions following remediation, although grades may be modified

 9 No solidification spoils or overburden soil will be disposed of off-site.  All material is planned for re-use
10 Water is readily available on site

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$1,622,632 1 Mobilization / Demobilization 1 LS $67,000 $67,000

2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 350 CY $300 $105,000
4 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
5 Demo Port's Maintenance Building (east corner) 3,000 SF $25 $75,000
6 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
7 Decommission Groundwater Monitoring & Biovent Wells 40 EA $920 $36,800
8 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
9 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000

10 Demo Retaining Wall 220 LF $75 $16,500
11 Install Freeze Wall Shoring for Building (200 LF) 0 SF $34 $0
12 Install Freeze Wall Shoring for Excavation Perimeter (720 LF) 0 SF $31 $0
13 Install Sheet Pile Wall Shoring along Slurry Wall (100 LF) 1,200 SF $45 $54,000
14 Remove Surface Asphalt in Storage Yard and Road 32,600 SF $0.88 $28,688
15 Remove 42-IN HDPE Culvert and Replace after Excavation 125 LF $150 $18,750
16 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,900 CY $27 $105,300

17 Excavation and Stockpiling of Contaminated Soil 3,604 CY $14 $50,452

18 Loading of Contaminated Soil 5,406 TN $6 $32,433

19 Import of Clean Fill to the Site 2,039 CY $20 $40,786

20 Storm Water Handling and Environmental Protection 1 LS $11,000 $11,000
21 Backfill and Compaction of Excavation 7,504 CY $9 $67,533
22 Solidification Materials (8% NewCem Slag Cement) 469 TN $130 $61,012
23 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 117 TN $230 $26,986
24 Solidification Materials (0.5% Caustic Soda) 29 TN $1,275 $37,399
25 Solidification Labor and Equipment Outside Building Footprint 3,689 CY $60 $221,340
26 Solidification Labor and Equipment Under Mechanics Shop 222 CY $60 $13,320
27 Geotextile Fabric Marker Layer over Solidified Soil 2,933 SY $1.75 $5,133
28 Asphalt Paving of Excavation, Solidification, and Transition Areas 32,600 SF $4 $130,400
29 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
30 Rebuild Retaining Wall 160 LF $150 $24,000
31 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
32 Reconstruct Maintenance Building (east corner) 3,000 SF $50 $150,000
33 Monitoring Well Installation 10 EA $5,400 $54,000
34 Contractor Reporting and Closeout Submittals 290 HR $90 $26,100

Contaminated Waste Disposal and Transportation

$840,067 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $255 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $55 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 0 GAL $10 $0
4 Liquid NAPL Transportation Costs to Incinerator 0 DRUM $250 $0

5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 4,595 TN $115 $528,393

6 Transportation Costs to Subtitle C Landfill 4,595 TN $55 $252,710

7 Non-Hazardous Material Disposal Costs (Subtitle D) 811 TN $30 $24,325
8 Transportation Costs to Subtitle D Landfill 811 TN $25 $20,271
9 Contaminated Water Treatment and Disposal 0 GAL $0.20 $0

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 845 TN $8 $6,761
11 Transportation Costs to Asphalt Recycler 845 TN $9 $7,607

Subtotal Contractor Costs $2,462,699

Contractor Contingency (%) 20 % $2,462,699 $492,540

Total Contractor Costs $2,960,000
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PORT COMBINED ALEXCAVATION AND SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)
1 General Coordination, Meetings, and Planning (% DCC) 2 % $2,960,000 $59,200
2 Regulatory Review, Coordination, and Meetings (% DCC) 2 % $2,960,000 $59,200
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
4 Engineering Design (% DCC) 5 % $2,960,000 $148,000
5 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
6 Bid & RFI Support 60 HR $135 $8,100
7 Construction Oversight and QA (% DCC) 5 % $2,960,000 $148,000
8 Confirmational Sample Collection and Reporting 1 LS $33,000 $33,000
9 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $597,000

Engineering Contingency (%) 10 % $597,000 $59,700

Total Engineering Costs $657,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25 % $15,036 $3,759
Total Annual O&M Cost $18,800
Annual LTM Cost (Monitoring and Sampling of Leachate and Physical Performance of Solidified Soil) 10 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mobilization/Demobilization for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330

LTM Contingency 25 % $26,330 $6,583

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years Until Project Completion 30 $893,000

Present-Worth O&M Cost Presumed Interest Rate 3% $649,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $3,620,000 $3,620,000

TOTAL O&M COSTS (PRESENT WORTH) $649,000 $4,270,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $237,000 $4,507,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $109,000 $4,616,000

TOTAL PRESENT-WORTH COST $4,600,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface IN: inch
CAMU: Corrective Action Management Unit LF:  linear feet
CY:  cubic yard LS:  lump sum
DCC: direct capital costs LTM: long-term monitoring
DNAPL: dense, non-aqueous phase liquid MFA: maintenance facility area
DRO: diesel range organics NA:  not applicable
DY:  Day NAPL: non-aqueous phase liquid
EA:  each O&M: operating and maintenance
FT: feet RCRA: Resource Conservation and Recovery Act
GAL:  gallon RI/FS: remedial investigation and feasibility study
HDPE: high density polyethylene TN:  ton
HR: hour SVOCs: semi volatile organics compounds
IC: institutional control WK:  week
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UPDATED PORT COMBINED ALTERNATIVE DETAILED COST ESTIMATE 

EXCAVATION AND SOLIDIFICATION OUTSIDE AND INSIDE BUILDING FOOTPRINGT  

SUMMARY:  This alternative consists of excavating soils for off-site disposal, in-place mechanical 
mixing of solidifying agents into soil using large diameter augers, and relocation of soil near railroad 
tracks using standard construction equipment.  The alternative includes: 

• Treatment area of 34,700 SF 
• Average depth for solidification area is 9 ft bgs 
• Average depth for excavation area is 8 ft bgs 
• Treatment volume of 3,822 CY of soil would be treated using solidifying agents 
• Excavated volume of 3,560 CY of soil will be disposed of off-site at a Subtitle C landfill 
• Demolition of 2,500 SF of existing building  
• Assumed 35% expansion rate of solidified soils 

SPECIFIC COST ASSUMPTIONS 

The cost estimate assumes the following phases and activities: 

Pre-Design Activities/Design 

1. Pre-construction site survey and utility locate within the work area 
2. Zone 1 soil characterization 
3. Contractor procurement and preparation of remedy design, work plans, and permits 
4. Pilot test to assess strength, leachability, and cure time of target soils 

Implementation 

1. Construction crew and equipment mobilization/demobilization 
2. General site preparation work, including establishing a laydown area for contractor equipment 

and supplies and relocation of the Ports maintenance operations. 
3. Installation of temporary erosion and sediment controls 
4. Performance of excavation and shoring activities (freeze wall installed around all excavation and 

ISS areas except for a sheet pile wall that would be installed along the TWP slurry wall) 
5. Stockpile sampling activities 
6. Performance of soil mixing and construction quality assurance activities 
7. Analysis of quality assurance samples from solidified soil to ensure design specifications are met 
8. Backfilling, compaction and grading solidified soil 
9. Load-out and transport of  CAMU-eligible material to a Subtitle C landfill  
10. Load-out and transport of non-hazardous material (asphalt recycling) 
11. General site restoration work 
12. Construction oversight for duration of construction  

kpet461
Sticky Note
A revised cost estimate for the Port of Longview's preferred alternative is found in Attachment B of a letter dated April 13, 2018, to Ecology from Ridolfi Environmental. This letter is included in the Responsiveness Summary for the public comment period on the draft RI/FS Report for the MFA. 
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Monitoring and Operation & Maintenance 

1. Annual institutional controls inspections and reporting 
2. Annual monitoring and sampling of leachate (groundwater sampling) 
3. Periodic asphalt repairs 
4. Periodic institutional controls plan update 

Closeout 

1. Confirmation soil sampling  
2. Preparation of completion report and closeout submittals (e.g., as-built drawings) after 

completion of construction 

CHANGES FROM ORIGINAL COST ESTIMATE 

The following updates were incorporated in to the updated Port Combined Alternative cost estimate that 
were not included in the original estimate 

1. Increased mobilization/demobilization costs from $67,000 to $225,000 to match Alternative S5B.  
It was assumed that the same solidification equipment (large-diameter augers) would be used for 
the Port Combined Alternative as Alternative S5B in order to perform an apples-to-apples 
comparison. 

2. Freeze wall shoring was incorporated into the estimate at a total length of 970 LF.  The purpose 
of the freeze wall is to stabilize excavation sidewalls. All excavations greater than 4 ft bgs need to 
incorporate shoring into their design.  Freeze wall depth is assumed to be 2.6 times the depth of 
the excavation (5 and 8 feet, respectively).  Therefore, 600 LF would be constructed at a depth of 
13 feet where ISS is completed and 370 LF would be constructed to a depth of 21 feet in 
excavation only areas. 

3. The sheet pile wall depth was increased along the TWP slurry wall from 12 ft to 16 ft bgs.  Sheet 
pile depth is assumed to be 3 times the depth of the excavation (5 feet), plus one foot for the 
distance the sheet pile wall extends above the ground surface. 

4. Decreased demolition area of maintenance building from 3,000 SF to 2,500 SF to match other 
alternatives including Alternative S5B. 

5. Area excavated and treated outside the building footprint lowered from 24,900 SF to 23,700 SF.  
Area excavated and treated under building footprint increased from 1,500 SF to 2,100 SF.  These 
changes were made to match other alternatives including Alternative S5B.  This impacts multiple 
task numbers in the cost estimate. 

6. Geotextile fabric layer decreased from 2,933 SY to 2,867 SY to match Alternative S5B. 
7. Assumed 35% soil expansion instead of the 40% assumed by the Port.  Previous testing at the site 

indicates 35% soil expansion, and this value matches what was used for other alternatives 
including Alternative S5B. 

8. Zone 1 soil characterization costs included.  The purpose of the soil characterization is to attempt 
to reduce soil volume disposed of off-site in a Subtitle C landfill.  
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9. Assumed all contaminated soil that is excavated will be disposed of at a Subtitle C landfill.  If the 
Port is planning to segregate and stockpile the soil, then costs for this would need to be included 
in the estimate prior to assuming some soil can be disposed of off-site at a Subtitle D landfill (or 
reused on site as backfill). 

10. Changed unit cost from $14/CY to $28/CY for excavation and stockpiling of contaminated soil to 
match Alternative S1 (Line Item # 16).  This higher cost incorporates moving soil and stockpiling 
the excavated soil. 

11. Changed unit costs from $9/CY to $11/CY for backfill and compaction of overburden soil to 
match Alternative S5B estimate (Line Item # 26, updated S5B cost estimate). 

12. Rebuilding retaining wall was raised from 160 LF to 220 LF to match the length removed. 
13. Water management costs included. 
14. Engineering Design percentage increased from 5% to 7% to match Alternative S5B. 

 



UPDATED PORT COMBINED ALTERNATIVE
EXCAVATION AND SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT

Client International Paper Estimator Port of Longview
Location Longview, Washington Report Date 4/4/2017
Project MFA Remediation Last Updated 4/4/2017
Document RI/FS Cost Estimate Source of Costs Port of Longview and Alternatives S1
Soil Removal YES Groundwater Treatment No
Soil Treatment Area 34,700 SF GW Treatment Area NA
Treatment Perimeter 1,110 LF GW Treatment Method NA
Soil Disposal Volume 3,560 CY Treatment Depth 8 and 9 FT bgs

Alternative 1 3,511 CY of soil will be solidified over 23,700 SF area outside builiding footpring
Specific 2 311 CY of soil will be solidified over 2,100 SF area under mechanics shop
Assumptions 3 Some of the Port's maintenance operations will be temporarily moved

4 In the the solidification area, zone of solidification will be 5 to 9 FT bgs and zone of excavation will be 3 to 5 FT bgs
5 In the excavation area, zone of excavation will be 3 to 8 FT bgs
6 3,900 CY of clean overburden materials will be excavated prior to treatment  
7 Existing utilities will need to be removed and replaced following treatment activities
8 Site will be restored to existing conditions following remediation, although grades may be modified

 9 No solidification spoils or overburden soil will be disposed of off site.  All material is planned for re-use.

10

11 Water is readily available on site
12 970 LF of freeze wall  and 100 LF of sheet pile shoring will be required

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$2,296,258 1 Mobilization / Demobilization 1 LS $225,000 $225,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 350 CY $300 $105,000
4 Temporary Relocation of Port Maintenance Operations 1 LS $30,000 $30,000
5 Demo Port's Maintenance Building (east corner) 2,500 SF $25 $62,500
6 Demo Horizontal Bioventing Wells & Connection Piping 800 LF $37 $29,600
7 Decommission Groundwater Monitoring & Biovent Wells 40 EA $920 $36,800
8 Specialty Subcontractors (surveyor, utility locates) 1 LS $8,000 $8,000
9 Demo Underground Utilities and Fencing 1 LS $28,000 $28,000
10 Demo Retaining Wall 220 LF $75 $16,500
11 Freeze Wall shoring for solidification area (SE) - 600 LF, 13 ft deep 7,800 SF $31 $241,800
12 Freeze Wall shoring for excavation area (NW) - 370 LF, 21 ft deep 7,770 SF $31 $240,870
13 Sheet Pile Wall Shoring along Slurry Wall - 100 LF, 16 ft deep 1,600 SF $45 $72,000
14 Remove Surface Asphalt in Storage Yard and Road 32,600 SF $0.88 $28,688
15 Remove 42-IN HDPE Culvert and Replace after Excavation 125 LF $150 $18,750
16 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,900 CY $27 $105,300
17 Excavation and Stockpiling of Contaminated Soil 3,560 CY $28 $99,680
18 Loading of Contaminated Soil 5,340 TN $6 $32,040
19 Import of Clean Fill to the Site 2,220 CY $20 $44,400
20 Storm Water Handling and Environmental Protection 1 LS $11,000 $11,000
21 Backfill and Compaction of Overburden Soil Stockpiles on Site 3,900 CY $11 $42,900
22 Backfill and Compaction of Excavation 3,560 CY $9 $32,040
23 Solidification Materials (8% NewCem Slag Cement) 459 TN $130 $59,625
24 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 115 TN $230 $26,373
25 Solidification Materials (0.5% Caustic Soda) 29 TN $1,275 $36,549
26 Solidification Labor and Equipment Outside Building Footprint 3,511 CY $60 $210,667
27 Solidification Labor and Equipment Under Mechanics Shop 311 CY $60 $18,660
28 Geotextile Fabric Marker Layer over Solidified Soil 2,867 SY $1.75 $5,017
29 Asphalt Paving of Excavation, Solidification, and Transition Areas 32,600 SF $4 $130,400
30 Rebuild Access Road (150 LF) 3,750 SF $6 $22,500
31 Rebuild Retaining Wall 220 LF $150 $33,000
32 Replace Connection Piping for Bioventing System 600 LF $40 $24,000
33 Reconstruct Maintenance Building (east corner) 2,500 SF $50 $125,000
34 Monitoring Well Installation 10 EA $5,400 $54,000
35 Contractor Reporting and Closeout Submittals 200 HR $90 $18,000

Contaminated Waste Disposal and Transportation

$932,168 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $255 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $55 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 0 GAL $10 $0
4 Liquid NAPL Transportation Costs to Incinerator 0 DRUM $250 $0
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 5,340 TN $115 $614,100
6 Transportation Costs to Subtitle C Landfill 5,340 TN $55 $293,700
7 Non-Hazardous Material Disposal Costs (Subtitle D) 0 TN $30 $0
8 Transportation Costs to Subtitle D Landfill 0 TN $25 $0
9 Contaminated Water Treatment and Disposal 50,000 GAL $0.20 $10,000
10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 845 TN $8 $6,761
11 Transportation Costs to Asphalt Recycler 845 TN $9 $7,607

Subtotal Contractor Costs $3,228,427

Contractor Contingency (%) 20 % $3,228,427 $645,685

Total Contractor Costs $3,870,000

Volumetric expansion of the 3,822 CY in a 25,800 SF area will be 35% and will result in an 
additional 1,300 CY of solidified material on site
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UPDATED PORT COEXCAVATION AND SOLIDIFICATION OUTSIDE BUILDING FOOTPRINT (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $3,870,000 $77,400
2 Regulatory Review, Coordination, and Meetings (% DCC) 2 % $3,870,000 $77,400
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
4 Engineering Design (% DCC) 7 % $3,870,000 $270,900
5 Planning for temporary relocation of Port maintenance ops 100 HR $135 $13,500
6 Bid & RFI Support 60 HR $135 $8,100
7 Construction Oversight and QA (% DCC) 5 % $3,870,000 $193,500
8 Confirmational Sample Collection and Reporting 1 LS $33,000 $33,000
9 Zone 1 Soil Characterization 1 LS $25,000 $25,000

10 Closure Documentation & Reporting 1 LS $53,000 $53,000
Subtotal Engineering Costs $826,800

Engineering Contingency (%) 10 % $826,800 $82,680

Total Engineering Costs $909,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LTM COSTS

Annual O&M Cost (ICs Maintenance and Asphalt Inspection/Repair as Needed) 30 Years of Annual O&M

$15,036 1 Project Management & Coordination 16 HR $135 $2,160
2 Annual Inspection and Reporting 32 HR $110 $3,520
3 Update ICs Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,036
O&M Contingency 25 % $15,036 $3,759
Total Annual O&M Cost $18,800
Annual LTM Cost (Monitoring and Sampling of Leachate) 10 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mobilization/Demobilization for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Subtotal Annual LTM Cost $26,330

LTM Contingency 25 % $26,330 $6,583

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total O&M and LTM Cost Years Until Project Completion 30 $893,000

Present-Worth O&M Cost Presumed Interest Rate 3% $649,000

ALTERNATIVE COST SUMMARY Rounded
Total

Cumulative 
Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $4,780,000 $4,780,000

TOTAL O&M COSTS (PRESENT WORTH) $649,000 $5,430,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $310,000 $5,740,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $143,000 $5,883,000

TOTAL PRESENT-WORTH COST $5,900,000

ACRONYMS AND ABBREVIATIONS:
bgs: below ground surface IN: inch
CAMU: Corrective Action Management Unit LF:  linear feet
CY:  cubic yard LS:  lump sum
DCC: direct capital costs LTM: long-term monitoring
DNAPL: dense, non-aqueous phase liquid MFA: maintenance facility area
DRO: diesel range organics NA:  not applicable
DY:  Day NAPL: non-aqueous phase liquid
EA:  each O&M: operating and maintenance
FT: feet RCRA: Resource Conservation and Recovery Act
GAL:  gallon RI/FS: remedial investigation and feasibility study
HDPE: high density polyethylene TN:  ton
HR: hour SVOCs: semi volatile organics compounds
IC: institutional control WK:  week
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Exhibit C 

  



Table 1 
Responses to Ecology Comments on Port of Longview Alternative Submittal dated September 27, 2016, Attachment 1 
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# January 31, 2017 Washington State Department 
of Ecology (Ecology) Comment April 14, 2017 Port of Longview (Port) Response Current International Paper Company (International 

Paper) Response 

1 Page 1, third paragraph, first bullet - "The factors 
associated with Alternative S5B that are expected 
to impact the Port Include: in situ solidification 
(ISS) is proposed within the entire foot print of 
Model Toxics Control Act (MTCA) Method C 
exceedances. This expands the foot print of the 
area of required deed restrictions, as Ecology has 
indicated that any ISS-treated  soil requires 
coverage by deed restrictions" 

The Maintenance Facility Area (MFA) will require 
institutional controls not only because of the 
presence of in-situ solidification and stabilization-
treated soils, but because the cleanup will use 
Model Toxics Control Act (MTCA) Method C soil 
cleanup levels for protection of groundwater and 
establish a conditional point of compliance for 
groundwater. Washington Administrative Code 
(WAC) 173-340-440(4) outlines circumstances 
when institutional controls are required to 
continue protection of human health and the 
environment and the integrity of a remedial 
action. Ecology will work with the Port to 
complete the restrictive covenant(s) necessary for 
the Site. 

The Port understands that the overall site will 
require the establishment of restrictive 
covenant(s) governing activities that may impact 
the overall cleanup action. Relying upon 
solidification in areas of lower contaminant 
concentrations where excavation and off-site 
disposal can be implemented cost effectively, 
however, results in a wider footprint, and 
shallower depth, of contaminated soil (including 
solidified soil) that poses a direct-contact 
exposure risk to Port and construction workers 
and will require coverage by institutional controls 
such as health and safety considerations during 
construction, following completion of the cleanup 
action. 

International Paper has made a considerable effort to 
incorporate the Port’s concerns into Alternative S5B.  
International Paper met with the Port multiple times since 
2013 to obtain input from the Port and revise Alternative 
S5B in a manner that minimizes impacts on Port operations.  
Revisions included:   

 Excavating/relocating soil down to the top of the Upper 
Silt within 80 feet of the rail spur (Zone 1) to 
accommodate the potential future dump pit, and 
backfilling with soil that meets the MTCA Method C 
cleanup levels at a minimum  

 Maintaining a minimum of 3 feet of clean fill (base 
course)/asphalt above solidified soils in the building 
utility corridor and the North Tie Road (Zone 2) to 
accommodate utility work in those areas 

 Maintaining a minimum of 1 foot of clean fill (base 
course)/asphalt above the solidified soils in all other 
areas (Zone 3), where excavation work is currently not 
anticipated 

During the March 27, 2015 meeting with the Port, the Port 
proposed trading shallower working depths in some portions 
of the treatment areas (Zone 3) to gain deeper working 
depths in other portions of the treatment area (Zones 1 and 
2).  International Paper incorporated this modification into 
Alternative S5B, and the current Alternative S5B provides fill 
that meets the MTCA Method C cleanup levels in areas 
where the Port is most likely to excavate, thus minimizing 
potential direct contact exposure by excavation workers with 
the solidified soil.  If excavation into solidified soils becomes 
necessary at some time in the future, personal protective 
equipment, excavation procedures, and engineering 
controls can be used to address health and safety concerns. 

2 Page 2, Port Concerns with Preferred 
Alternative S5B, first paragraph, first bullet - 
"The issues stated above regarding IP's 
proposed preferred alternative, S5B - 
Solidification Outside and Inside Building, are 

The Port understands that multiple levels of 
institutional controls and restrictive covenants are 
expected to be required as a result of the 
proposed preferred cleanup action alternative. As 
a result of the vertical expansion of the 

As discussed in Comment #1, the Port indicated their 
willingness to evaluate trading shallower working depths in 
some portions of the treatment areas (Zone 3) to gain 
deeper working depths in other portions of the treatment 
area (Zones 1 and 2).  Therefore, a minimum of 1 foot of 



Table 1 (continued) 
Responses to Ecology Comments on Port of Longview Alternative Submittal dated September 27, 2016, Attachment 1 
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# January 31, 2017 Washington State Department 
of Ecology (Ecology) Comment April 14, 2017 Port of Longview (Port) Response Current International Paper Company (International 

Paper) Response 

expected to create several short-term and long- 
term concerns for Port operations, Including the 
following: The presence of solidified soil 
triggers the need for deed restrictions on the 
site. The Port is willing to accommodate this to a 
degree, but the solidification progress increases 
the volume of soil requiring coverage by the 
restrictions. " 

Ecology agrees that solidification increases the 
volume of treated soils, but the need for an 
environmental covenant Is not triggered only by 
the presence of treated soils. As noted in 
Comment 1, institutional controls are required 
when MTCA Method C cleanup levels are used 
and when a conditional point of compliance is 
established. 

solidification-treated soil, including the 
displacement of currently clean soil and 
pavement base material with contaminated, 
solidified soil, however, the vertical footprint of 
contaminated material in scenarios is increased. 
This increased volume of contaminated material 
and requisite elevation changes, results in areas 
where health and safety, material handling, and 
disposal restrictions will be in place for soil 
immediately below the ground surface that would 
otherwise not be required if the current clean 
buffer between the ground surface and the top of 
soil exceeding cleanup levels were to be 
preserved. Utilizing solidification for the deeper, 
highly contaminated soil and dense non-aqueous 
phase liquid (DNAPL), combined with limited off-
site disposal of shallow clean and lower 
concentration soils would reduce the need for 
restrictions to be placed on the exposure, 
handling, and disposal of soil encountered during 
future shallow maintenance and/or construction 
activities in this area. 

clean fill/asphalt is included in Zone 3, and a minimum of 3 
feet of clean fill/asphalt is included in Zone 2.  Furthermore, 
approximately 50% of the soil is targeted for off-site disposal 
in the Port’s Combined Alternative, which is a significant 
volume rather than a “limited” volume as described.  See 
International Paper Response to Comment #1.   

 

3 Page 2, Port Concerns with Preferred Alternative 
S5B, first paragraph, second bullet - "The ISS 
process significantly increases the volume of 
contaminated media remaining at the site, and 
requires raising the elevation of site surfaces within 
and beyond the limits of contamination to a degree 
that is expected to interfere with Port operations." 

On June 30, 2016, Ecology sent the Port an email 
and a review about the use of heavy equipment 
at the Port. The Port had submitted information 
on January 6, March 11, and April 4. In the 
summary included in the email, Ecology 
concluded: 

 The Port will be able to move its crane along 
the proposed grade of 5 percent for the North 
Tie Road. 

These considerations achieve some mitigation for 
the impact of the proposed preferred cleanup 
action alternative on current activities and use of 
current equipment at the Port. This, however, 
does not alleviate the Port's concerns that the 
increased volume of contaminated  material  and 
the creation of a mound of solidified 
contamination  material  places undue restrictions 
on the Port's ability to redevelop the property 
and/or to use different equipment at the property 
going forward. 

Based on Port comments, the grades in Alternative S5B 
were modified to accommodate Port equipment.  On Page 
7-25, the Public Review Draft Remedial Investigation 
(RI)/Feasibility Study (FS) Report states that post-
remediation site grades shall not exceed a 2% slope in the 
transverse direction or a 5% slope in the longitudinal 
direction along equipment transport routes and in equipment 
operational areas in order to allow the Port to transport and 
operate existing equipment.  International Paper cannot 
predict future redevelopment activities at the site and what 
equipment may be required, and it is unreasonable to 
expect that information be incorporated into the remedial 
design.  See International Paper Response to Comment #1. 
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 Based upon the information provided by the 
Port, the proposed cross-slope of 3 percent 
north of the Mechanics Shop is too steep for 
the use of certain heavy equipment and will 
have to be adjusted to 2 percent for the Port to 
drive its crane across that area of the MFA. 

 The slope of 33 percent mentioned by the Port 
in its January 6 email is 10 to 30 feet from 
North Tie Road and is located in the TWP 
Area, where heavy vehicles should not be 
operated because of the potential to damage 
existing remedial underground containment 
structures (the underground slurry wall and the 
liner covering the Treated Wood Products 
[TWP] Area). 

 Slopes of 6 and 10 percent on the north and 
east sides of the Mechanics Shop would direct 
stormwater towards the shop. However, 
International Paper is proposing to install a 
strip drain that will collect and convey 
stormwater to the Port's existing stormwater 
collection system. If the Port has a need to 
operate the crane next to the Mechanics Shop, 
then these slopes will require adjustment. 

See June 30, 2016 email. In response to this 
analysis, Ecology added language to Section 
7.4.7 of the draft feasibility study stating that final 
post-remediation site grades in the MFA shall 
allow the Longview to transport and operate 
existing equipment. 

4 Page 3, Port-Proposed Alternative to Preferred 
Alternative S5B, first paragraph, seventh bullet - 
"The general approach of this Port-proposed 
revised alternative S5B is as follows: Reduce the 
foot print (vertical and lateral) of necessary deed 
restrictions that will affect future Port Use of the 
Site." 

See previous responses to comments regarding 
institutional controls. The Port believes, based on 
previous conversations with Ecology, that soils 
(both lateral and vertical) with lower 
concentrations of site contaminants would not be 
subject to some of the same restrictions 
associated with institutional controls if 
excavation, off-site disposal, and backfill with 

It is unclear how the Port Combined Alternative will reduce 
the lateral footprint required for institutional controls 
compared to Alternative S5B, because contaminated soils in 
the Port Combined Alternative will remain within the same 
footprint as Alternative S5B.  See International Paper 
Responses to Comments #1 and 2 regarding the vertical 
extent of contaminated materials and International Paper’s 
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See previous comments on circumstances where 
institutional controls are required. 

clean material would be utilized.  This is 
particularly true in areas where several feet of 
clean fill currently exists under the ground 
surface and will be displaced by contaminated, 
solidified soil if Ecology accepts IP's preferred 
alternative. 

strategy for addressing the Port’s concern. 

5 Page 4, Cost Analysis of Port-Proposed 
Alternative to IP Preferred Alternative S5B, first 
paragraph, first bullet - "Based on the scope of the 
alternative described above, the primary cost 
assumptions are as follows: Solidification of 
approximately 3 to 4 feet of soil directly above the 
upper silt. This layer allows a factor of safety that 
all NAPL impacted soil is treated." 

Alternative S5B includes the top foot of the Upper 
Silt in the treatment volume, addressing 
contaminated soil found in the Upper Silt and 
limiting potential breaches of the Upper Silt. The 
Combined Port Alternative should include the 
same level of treatment. 

The costs for the Port Alternative will be revised 
to reflect this assumption. 

International Paper agrees with Ecology’s comment and the 
Port response. 

6 Page 4, Cost Analysis of Port-Proposed 
Alternative to IP Preferred Alternative S5B, first 
paragraph, fourth and fifth bullets - 

 "All excavated soil exceeds MTCA Method B 
levels, but is eligible for a contained-in 
determination and disposal as non-hazardous 
material at a Subtitle C facility or as 
corrective action management unit (CAMU)-
eligible waste. 

 All excavated soil is assumed to exceed 
Method C limits, requiring CAMU-eligible 
disposal at $160/ton (IP FS cost). This is a 
conservative assumption, as it is expected that 
some soil immediately below the base 
material likely does not exceed Method C 
limits and can be disposed of at a Subtitle D 
facility for $52/ton (IP FS cost) after a 

The February 23, 2010 letter, and supporting 
tables, clearly presents that soil with 
concentrations between Method B and Method C 
levels would be considered "Contained-In Subtitle 
C" soil, to be disposed of as non-hazardous 
waste in a Subtitle C facility, which conflicts with 
this comment. See "Contained-In Subtitle C" tab 
of Excel spreadsheet. Section 1 of the letter is 
titled "Offsite disposal using contained-in 
determinations", and includes the following 
language: "For soils with contamination above 
MTCA Method B cleanup levels and below 
Method C cleanup levels or 10 times the 
Universal Treatment Standard (UTS) value for the 
F034-regulated hazardous constituents 
(whichever is higher), the soil can be disposed of 
as non-hazardous waste in a hazardous waste 
facility permitted under Resource Conservation 

International Paper agrees with Ecology’s comment 
regarding disposition of excavated soils. 
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contained-in determination. You can see below 
how the percentage that does not exceed 
Method C impacts the cost." 

Ecology's "contained-in" policy allows disposal of 
soils with contamination less than Method B 
levels in a Subtitle D facility. This policy was 
outlined in an email from Ecology sent to 
International Paper on February 23, 2010 and 
forwarded to the Port of Longview on July 29, 
2010. See also Ecology's website concerning 
contained-in determinations. Ecology's 2010 
email states that soils with contamination greater 
than MTCA Method B levels and less than MTCA 
Method C levels may be disposed of as non-
hazardous waste at a Subtitle C facility. 

and Recovery Act (RCRA) Subtitle C." 

Regardless of whether the contained-in language 
provided by Ecology is accurate, the disposition 
is the same; soil exceeding Method B levels, but 
below Method C levels, are assumed to be 
disposed of as non-hazardous waste at a 
Subtitle C facility, as indicated in the comment. 

The description of soil that can be disposed of at 
a Subtitle D facility in this text makes the 
statement "does not exceed Method C limits" in 
error; this statement was intended to refer to soil 
that does not exceed Method B, which can be 
disposed of at a Subtitle D facility after a 
contained-in determination. 

7 Page 5, first paragraph - "Additional cost savings 
may be realized based on the actual disposal 
and/or reuse options for excavated soil. Some 
excavated soil likely meets MTCA Method C, 
allowing reuse as fill rather than disposal as 
CAMU-eligible waste ($160/ton).  lf not used as fill 
and disposed at Subtitle D facility with a contained-
in determination, significant savings can also be 
achieved; approximately $215,000 for each 25% 
excavated soil that can be disposed of as Subtitle D 
waste, versus CAMU-eligible waste." 

As stated previously, Ecology's "contained-in" 
policy allows disposal of soils with contamination 
less than Method B levels in a Subtitle D facility. 
As outlined in Ecology's February 23, 2010 email, 
soils with contamination more than MTCA Method 
B levels and less than MTCA Method C levels 
may be disposed of as nonhazardous waste at a 
Subtitle C facility. Soils with contamination greater 
than MTCA Method C levels may be disposed of 
as CAMU-eligible at a Subtitle C facility. 

If excavated soil with contamination greater than 
MTCA Method B levels and less than MTCA 

This is correct and will be revised in the 
alternative description. This was intended to say 
that some excavated soil meets MTCA Method B, 
allowing reuse or inexpensive disposal at a 
Subtitle D facility with a contained-in 
determination. The soil referred to in this 
statement represents shallow soil with lower 
contaminant concentrations that could be 
disposed of inexpensively to mitigate the effect of 
expansion of the solidification process, and 
provide clean fill to a reasonable depth below the 
current ground surface. 

Although disposal cost savings can be realized if 
concentrations are below MTCA Method C or MTCA Method 
B, additional associated costs for soil segregation, 
stockpiling, and analytical testing would be incurred and 
therefore should also be included in the cost estimate.  
However, this assumption is different than the conservative 
assumption used in International Paper’s FS for all 
alternatives, which assumed that all soil in the treatment 
interval would be either treated or excavated and disposed 
of off site.  See International Paper Response to Comment 
#2 on Attachment 4 (Table 4 below). 
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Method C levels is reused as fill, institutional 
controls will be required (see WAC I 73-340-
440(4)(b). 
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General 
Comment 

The cost for the Port Combined Alternative should 
be revised to reflect Ecology's comments on the 
costs included Attachment 3 (Combined Port 
Alternative-All Disposal as CAMU) and Attachment 
4 (Combined Port Alternative-2/3 Disposal as 
CAMU). 

The recommended revisions to the costs for the 
Port Alternative will be incorporated into a revised 
comparison of the costs of the proposed preferred 
cleanup action alternative in the current Feasibility 
Study and a single Port Alternative. 

International Paper agrees with Ecology’s comment 
and the Port response. 
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General 
Comment 

Review of cost estimates for the "Combined Port 
Alternative - All Disposal as CAMU" shows that 
costs for many tasks are the same or proportionally 
the same (because of less excavation and 
treatment) as costs proposed by International 
Paper for Alternative SI and Alternative S5B. 

However, some of the cost estimates (especially 
quantities) are significantly different from those 
proposed by International Paper.  Explanations for 
some of the differences (shoring, management of 
contaminated groundwater) are provided, but other 
differences are not acknowledged or explained 
(stormwater management, asphalt recycling, 
confirmational testing). The lower amount of direct 
costs has impacts on some indirect costs that are 
calculated as percentages of direct costs. 

Additional description will be provided for the 
differences between cost assumptions for the 
original FS alternative costs and the Port 
Alternative. The intent of this analysis is not to 
provide revised cost analyses, but to assemble a 
combined alternative that utilizes the elements of 
multiple alternatives in the FS and present costs for 
that alternative that are based on the assumptions 
used in the FS alternatives to allow the alternatives 
to be effectively compared. 

International Paper agrees with Ecology’s 
comment.   

The Port’s cost estimate for the combined 
alternative does not replicate many of the 
assumptions in the FS.  In order to perform an 
“apples-to-apples” comparison, International Paper 
has revised the most recent version of the Port’s 
cost estimate for the Port Combined Alternative 
using all of the assumptions in the FS (see Exhibit 
B). 

1 Remedial Action Construction Tasks # 11 [Install 
Freeze  Wall Shoring for building (200 LF)] and # 12 
[Install Freeze Wall/Shoring for excavation  
perimeter  (720 LF)] - A comment box states that 
the freeze wall could be eliminated  because of the 
shallower depth of excavation. According to the 
description of the Combined Port Alternative in 
Attachment 1, excavation would be less deep only 
in areas over DNAPL-contaminated soils. Areas 
without DNAPL levels of contamination would be 
excavated down to the Upper Silt. The amount of 
shoring and the type of shoring may be changed 
from the task in Alternative S1 (Comprehensive 
Excavation), but the need for shoring to protect 
workers during construction and ensure effective 
remedy construction is not eliminated. Cost 
estimates should be provided for Tasks # 11 and # 
12. 

In Section 7.4.1 of the July 2016 FS text, the 
assumptions for Alternative S1 indicate that shoring 
would consist of "Installing a shoring system 
adjacent to and inside the Mechanics Shop building 
and adjacent to the TWP barrier wall to support the 
building foundation and barrier wall during 
excavation " and that shoring is assumed to be a 
freeze wall. The location of this shoring is shown on 
Figure 7-1 of the FS. It isn't clear to the Port why 
the 720 linear feet (LF) of additional freeze wall 
shoring is required and assume this is included in 
error as it differs from what is presented in the text 
and figures. Freeze wall shoring for the excavation 
perimeter would be excessively expensive for 
moderate-depth (10 to 15 feet bgs [below ground 
surface]) excavation without adjacent structures to 
protect. 

For the Port's alternative, the sheet-pile shoring to 
protect the TWP slurry wall is retained from the FS 
Alternative S1 as a conservative measure 
assuming shallow excavation would be performed 
prior to solidification. This shoring is actually not 

The language in Section 7.4.1 and the length of 
shoring shown on Figure 7-1 are errors that have 
been corrected in this memorandum submittal.  
Shoring assumed for Alternative S1 includes a 
combination of freeze wall and sheet pile which 
surrounds the entire perimeter of the excavation area 
(1,020 LF) as included in the costs for Alternative S1 
(see Tasks #10, 11, and 12 of the Alternative S1 cost 
estimate).  For purposes of producing the excavation 
cost estimates, the primary shoring system (920 LF of 
1,020 LF) was conservatively assumed to be a freeze 
wall that would be keyed into the Upper Silt.  The 
freeze wall is believed to provide the following 
advantages over other shoring systems: 

 Eliminating perched water infiltration into the 
excavation from the sidewalls, thus minimizing the 
collection, treatment, and disposal of an 
undetermined volume of construction dewatering 
effluent containing a listed waste 

 Providing structural support of the Mechanics 
Shop building foundation during excavation, with 
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included in FS Alternative S5B, and may not be 
required if excavation depths remain relatively 
shallow. In the down gradient portion of the 
cleanup area, FS Alternative S5B proposes to 
excavate soil down to the upper silt and relocated it 
to another portion of the Site. This excavation is 
assumed to not require shoring, based on the cost 
estimate, and the Port Alternative made the same 
assumption. 

minimal vibration during shoring installation 

As discussed in the public review draft RI/FS report, 
the shoring system utilized at the site would be 
selected by the contractor implementing the cleanup 
action based on a cost/benefit analysis.  Installation of 
a sheet pile wall is assumed to cost more than a 
freeze wall and would also have additional costs 
related to contaminated water management.  
Furthermore, installation of a sheet pile wall will 
penetrate the Upper Silt, which could lead to migration 
of contaminants into Aquifer A.  There is no ability to 
seal around the sheet piling during installation or its 
removal once construction has been completed.  
Installation of a freeze wall uses traditional drilling 
techniques to install coolant pipes which can be 
sealed during installation and upon removal with 
bentonite chips or grout, similar to procedures used 
during advancement and decommissioning of soil 
borings.   

Shoring was not included in S5B for the perimeter of 
the solidification area, because only the top 3 feet 
(overburden) will be excavated and because 
solidification would be completed in an alternating 
pattern using large-diameter augers to protect the 
Mechanics Shop building and the TWP area slurry 
wall from damage.  In the Port Combined Alternative, 
soils will be excavated to 5 feet bgs for reuse/off-site 
disposal (this depth of excavation would require 
shoring), and solidification would be performed from 5 
to 9 feet bgs using more readily available earthwork 
equipment (vs specialty augers) as indicated in Line 
#1 of the Port Combined Alternative Cost Estimate.  
This method of solidification is assumed to not provide 
the structural support required for the Mechanics Shop 
building and the TWP slurry wall.  Because of these 
factors, shoring will be required for the entire 
perimeter of the excavation/solidification area in the 
Port Combined Alternative.  A generally accepted 
conservative rule of thumb to estimate depth of a 
cantilevered sheet pile wall is 3 times the retained 



Table 3 (continued) 
Responses to Ecology Comments on Port of Longview Alternative Submittal dated September 27, 2016, Attachment 3 

 

J:\DCS\Projects\Legacy_URS\I\IP\Longview\MFA RIFS Report\11  Reports & Deliverables\H - Final Revised RI-FS Report\International Paper 
Response - June 2017\Exhibit C\IP RTCs for Sept 2016 Submittal_062817.docx 

AECOM 
Page 10 of 14 

 

# Ecology Comment/Issue Port of Longview Response International Paper Company (International Paper) 
Response 

height (i.e. 1/3 above and 2/3 below).  Therefore, if 
sheet pile is used, the total depth of shoring is 
estimated to be 28 feet (3 times the solidification 
depth of 9 feet plus one additional foot to account for 
the top of the wall being 1 foot above the ground 
surface) in the solidification area in the southeastern 
part of the site, and 25 feet in the excavation area in 
the northwestern part of the site.   

However, in order to perform an “apples-to-apples” 
comparison of costs, International Paper revised the 
cost estimate for the Port Combined Alternative 
assuming that freeze wall shoring would be used for 
the excavation perimeter, except adjacent to the TWP 
slurry wall where sheet pile wall shoring is assumed 
(see Exhibit B).  In addition, International Paper 
assumed that large-diameter augers would be used 
for solidification in the Port Combined Alternative, 
again to perform and “apples-to-apples” comparison.  
Using these two assumptions to update the costs for 
the Port Combined Alternative, the total depth of 
shoring is estimated to be 13 feet in the solidification 
area in the southeastern part of the site, 21 feet in the 
excavation area in the northwestern part of the site 
(Zone 1), and 16 feet adjacent to the TWP slurry wall.  
Depth for freeze wall shoring is assumed to be 2.6 
times the retained height based on discussions with a 
vendor.   

When Alternative S5B was revised based on input 
received from the Port during the March 27, 2015 
meeting, shoring in the northwestern, downgradient 
portion of the site (Zone 1) was inadvertently left out of 
the cost estimate.  Additional costs for further 
characterization of shallow soil in Zone 1 to assess 
whether any soil below 3 feet bgs could be removed 
from in situ solidification treatment was also 
inadvertently left out of the cost estimate for 
Alternative S5B.  Therefore, the cost estimate for 
Alternative S5B has been revised to include additional 
costs for shoring and site characterization, and the 
updated cost estimate is included in Exhibit A.  As 
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discussed above, International Paper also revised the 
cost estimate for the Port Combined Alternative to 
include the costs for shoring in the northwestern, 
downgradient area of the site, where soil will be 
excavated to the Upper Silt (see Exhibit B and 
Response to General Comment #1). 

2 Remedial Action Construction Tasks # 19 [Import of 
clean fill to site] - The calculation of 2,393 CY of 
clean fill assumes 40% expansion of solidified soil. 
Alternative Specific Assumption number 7 for 
Alternative S5B assumes the volumetric expansion 
of solidified soil will be 35%. An explanation should 
be provided for the difference assumed In 
volumetric expansion for the Combined Port 
Alternative. 

The increased expansion value is based on the 
2012 Treatability Study Report. Volumetric 
expansion ranged from 26 to 48 percent for the 
optimization test samples (Section 3.4.3). The lab 
report for the treatability testing (Appendix G) 
indicated that the expansion would be dependent 
on reagent addition rates. The solidification process 
in the Port Alternative would be focused on the 
deeper, more heavily impacted soil and would not 
rely on dilution of this soil by shallow, less 
contaminated soil. Therefore, the treatment process 
may require additional additives to account for the 
higher contaminant concentration. 

Volumetric expansion would increase if additional 
additives are required, and therefore is assumed to 
be on the higher end of the range observed during 
treatability testing. The samples used for treatability 
testing were consolidated samples representative 
of the entire soil column, rather than being 
representative of the deeper, highly contaminated 
soil. 

No bench-scale testing has been performed 
specifically for deeper soils that contain non-aqueous 
phase liquid (NAPL).  Therefore, it is not known 
whether additional additives would be required if only 
the deeper, more-impacted, soils are solidified.  If 
increased volumetric expansion is assumed because 
additional reagents are required, then costs for the 
added reagent mass should be included for the Port 
Combined Alternative.  Conversely, additional 
expansion of solidified soils would decrease the 
volume of import material needed for backfill, and 
corresponding adjustments to cost estimates should 
also reflect this. 

3 Remedial Action  Construction Task #20 
[Contaminated water handling and Environmental  
Protection] - The shallower depth of excavation  for 
the Combined Port Alternative would decrease the 
amount of contaminated water to be managed 
compared to Alternative S1, but would  not totally 
eliminate the generation of contaminated  
groundwater.  An estimate should be provided in the 
Combined Port Alternative for this task. 

The areas proposed for excavation down to the 
upper silt in the Port Alternative are expected to be 
excavated using similar methods as that in the FS 
Alternative S5B for excavating soil near railroad 
tracks (Appendix J, Alternative S5B, Line 15). 
Despite the excavation, handling, and relocating of 
soil included in FS Alternative S5B, the cost 
estimate does not include contaminated water 
handling. Therefore, to be consistent, the Port 
Alternative has not included this potential cost as 

When Alternative S5B was revised based on input 
received from the Port during the March 27, 2015 
meeting to incorporate relocation of soil from Zone 1, 
contaminated water treatment and disposal in the 
northwestern, downgradient portion of the site was 
inadvertently left out of the cost estimate.  Therefore, 
the cost estimate for Alternative S5B has been revised 
to include this, and the updated cost estimate is 
included in Exhibit A.  International Paper also revised 
the cost estimate for the Port Combined Alternative to 
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well. include these costs (see Exhibit B). 

4 The Combined Port Alternative does not include 
costs for stormwater handling and environmental 
protection. These activities were included in 
Alternative S5B as Remedial Action Construction as 
Task # 14 for a cost of $11,000. This task should be 
added to the Combined Port Alternative and an 
estimate should be provided. 

This was an oversight in the combination of S1 and 
S5B and will be added to the Port Alternative to be 
consistent. 

International Paper agrees with Ecology’s comment 
and the Port response. 

5 Remedial Action Construction Task #29 [Rebuild 
Access Road (150 LF)] - The Port's estimated cost 
for this task is $ 18,750. However, the unit cost in 
the December 2015 Feasibility Study to rebuild the 
access road is $6 per square foot, for a total cost 
of $22,500. An explanation should be provided for 
the difference in cost for the Combined Port 
Alternative. 

The unit cost will be revised in the Port Alternative. 
This unit cost in the FS increased for this item 
since the Port Alternative cost estimate was 
originally developed  

International Paper agrees with Ecology’s comment 
and the Port response. 

6 Contaminated Waste Disposal and Transportation 
Task #9 [Contaminated water treatment and 
disposal] - The shallow depth of excavation for the 
Combined Port Alternative would decrease the 
amount of contaminated water to be managed, but 
would not totally eliminate the generation of 
contaminated groundwater and its need for 
transport and disposal. A cost estimate should be 
provided in the Combined Port Alternative for this 
task. 

Similar to the response to comment 3, the down 
gradient excavation, handling, and relocation 
proposed in FS Alternative S5B is similar to the 
excavation, handling, and disposal included in the 
Port Alternative and both are assumed to not 
generate contaminated water for disposal. 

See Response to Comment #3 regarding addition of 
contaminated water treatment and disposal. 

7 Contaminated Waste Disposal and Transportation 
Tasks # 10 [Non- Hazardous Material Disposal 
Costs (Asphalt Recycling)] and #11 [Transportation 
Costs to Asphalt Recycler] -The quantity of asphalt 
(320 tons) managed under the Combined Port 
Alternative is significantly less than the quantity 
managed under Alternative S1 and Alternative S5B 
(845 tons) in the December 2015 Feasibility Study. 
Especially since, under Task # 14 [Remove surface 
asphalt in storage yard and road] of Remedial 

For consistency, the Port Alternative will be revised 
to match the FS Alternative SI. 

International Paper agrees with Ecology’s comment 
and the Port response. 
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Action Construction, the Combined Port Alternative 
shows a similar quantity of surface asphalt 
removed (32,200 square feet) to the quantities 
given for Alternative SI and Alternative SSB 
(32,600 square feet). An explanation should be 
provided for the difference in quantities used to 
calculate disposal and transportation costs for 
asphalt recycling in the Combined Port Alternative. 

8 Engineering Costs (Capital Indirect) Task #8 
[Confirmational Sample Collection and Reporting] -
The cost for this task in Combined Port Alternative 
is $15,000. This is half the cost of this task in 
Alternative S1 ($30,000) and Alternative S5B 
($33,000). An explanation should be provided for 
the difference in cost for the Combined Port 
Alternative. 

The $15,000 used for the Port Alternative was 
based on the cost listed for a previous version of 
Alternative S1. This cost will be revised to reflect 
the updated FS. 

International Paper agrees with Ecology’s comment 
and the Port response. 
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(Ecology) Comment/Issue Port of Longview (Port) Response International Paper Company (International Paper) 

Response 

1 See Ecology's comments on Attachment  3 
(Combined  Port Alternative - All Disposal  as 
CAMU) including, but not limited to, shoring, 
handling and disposal  of contaminated water, 
stormwater, transportation  and recycling/disposal 
of asphalt, and confirmational sampling. 

See Port's response to comments on Attachment 
3. These comments will be incorporated into a 
single Port Alternative. 

See International Paper’s Responses on Attachment 3 
(Table 3). 

2 Contaminated Waste Disposal and Transportation 
Tasks #7 [Non-Hazardous Material Disposal 
Costs (Subtitle D)] and #8 [Transportation Costs 
to Subtitle D Landfill] - Because of incorrect 
assumptions outlined in Attachment 1 on the use 
of contained-in determinations, the amounts and 
disposal options for materials managed at 
Subtitle D Landfill should be reviewed and 
revised to reflect Ecology's comments. 

The description of likely waste disposal methods 
will be revised to clarify waste disposal 
assumptions. However, the assumption is that a 
small portion of shallow soil within the lateral 
limits of the cleanup action may meet MTCA 
Method B cleanup levels and be eligible for 
Subtitle D disposal using contained-in 
determinations. 

Segregating soil located at depths greater than 3 feet bgs 
into three categories (soil meeting MTCA Method B cleanup 
levels, soil meeting MTCA Method C cleanup levels, and 
soil not meeting MTCA Method C cleanup levels) will result 
in higher material handling, stockpiling, and analytical 
testing costs. Soil that meets the MTCA Method B and 
MTCA Method C cleanup levels is already assumed to be 
reused at the site.  Therefore, it is unclear why costs are 
included for disposal at a Subtitle D landfill.  In order to 
provide an “apples-to-apples” comparison of the Port 
Combined Alternative to Alternative S5B (and S1), the Port 
Combined Alternative cost estimate was revised assuming 
all excavated soil would be disposed of as CAMU-eligible 
waste at a Subtitle C landfill.  
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Notes on Remedial Action Construction Capital Costs – Tasks 11, 12, and 13 

1 No quantities are estimated for Task 11 [Install Freeze 
Wall Shoring for building (200 linear feet {LF})]. The 
notes and assumptions for Task 11 state that the 
freeze wall is eliminated due to the shallow depth of 
the excavation and ability to demolish part of the 
building. 

This is correct and intentional; no freeze wall shoring 
is assumed for the excavation at the building. This 
line will be deleted to avoid confusion. 

The use of freeze wall shoring in Alternative S1 
through S4 in the Public Review Draft Maintenance 
Facility Area (MFA) remedial investigation 
(RI)/feasibility study (FS) is described in Section 
7.4.1 as having the advantage of eliminating perched 
water infiltration and providing structural support. 

Because of the shallow nature of the excavation 
(approximately 5 feet below ground surface) in the 
vicinity of the Mechanics Shop in the Port’s proposed 
alternative, freeze wall shoring would not be 
considered necessary or cost effective. For such a 
shallow excavation, a low-cost shoring method such 
as slide rail shoring, H-beam and lagging, or even 
shallow sheet pile can be used at a cost that would 
be incidental to the overall excavation and disposal 
cost (roughly $40,000 for 200 linear feet at $20 per 
square foot for a 5-foot excavation). In addition, 
excavation to such a shallow depth is frequently 
conducted without shoring, by excavating sidewalls at 
a safe slope. 

The scope of excavation, and lack of shoring, in the 
cost estimate for Alternative S5B in the Public 
Review Draft MFA RI/FS indicates that IP expects to 
be able to excavate to a depth of 3 feet within the 
demolished footprint of the Mechanics Shop without 
the use of expensive shoring methods such as freeze 
walls, presumably using methods similar to those 
described above that would be incidental to the 
excavation cost. 

As a conservative measure, a separate line for 
shallow sheet-pile shoring will be added to account 
for the 2-feet of additional excavation adjacent to the 
intact portion of the Mechanics Shop below the 

Shoring was not included in Alternative S5B for the 
perimeter of the solidification area, because only the 
top 3 feet (overburden) will be excavated and 
because solidification would be completed in an 
alternating pattern using large-diameter augers to 
protect the Mechanics Shop building and the TWP 
area slurry wall from damage.  In the Combined Port 
Alternative, soils will be excavated to 5 feet below 
ground surface (bgs) for reuse/off-site disposal (this 
depth of excavation would require shoring in 
accordance with Washington Administrative Code 
(WAC) 296-155-657), and solidification would be 
performed from 5 to 9 feet bgs using more readily 
available earthwork equipment (vs specialty augers) 
as indicated in Line #1 of the Combined Port 
Alternative Cost Estimate.  This method of 
solidification is assumed to not provide the structural 
support required for the Mechanics Shop building and 
the Treated Wood Products (TWP) area slurry wall.  
Because of these factors, shoring will be required for 
the entire perimeter of the excavation/solidification 
area in the Combined Port Alternative.  If the Port 
proposes to use a sheet pile wall and bucket mixing of 
solidification materials, the total depth of shoring is 
estimated to be 28 feet in the solidification area in the 
southeastern part of the site, and 25 feet in the 
excavation area in the northwestern part of the site. 

To perform an “apples-to-apples” comparison of 
costs, International Paper revised the cost estimate 
for the Combined Port Alternative assuming that 
freeze wall shoring would be used for the excavation 
perimeter in the southeastern, upgradient area of the 
site, except adjacent to the TWP slurry wall where 
sheet pile wall shoring is assumed (see Exhibit B).  In 
addition, solidification using large-diameter augers 
was also assumed.  Using these assumptions, the 
total depth of shoring is estimated to be 13 feet in the 
solidification area in the southeastern part of the site, 
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# May 2, 2017 Washington State Department of 
Ecology (Ecology) Comment May 26, 2017 Port of Longview (Port) Response Current International Paper Company Response 

assumed scope of excavation. and 21 feet in the excavation area in the northwestern 
part of the site (Zone 1).  Depth for freeze wall shoring 
is assumed to be 2.6 times the retained height based 
on discussions with a vendor.  The depth of 
cantilevered sheet pile wall shoring along the TWP 
slurry is assumed to be 3 times the retained height 
(i.e. 1/3 above and 2/3 below), which is a generally 
accepted conservative rule of thumb.  One additional 
foot has been added to the total depth to account for 
the top of the wall being 1 foot above the ground 
surface.     

2 No quantities are estimated for Task 12 [Install Freeze 
Wall Shoring for excavation perimeter (720 LF)]. The 
notes and assumptions for Task 12 state that the 
freeze wall is eliminated consistent with MFA FS 
Alternative S5B.1 

Footnote 1 – Excavation in MFA FS Alternative S5B is 
mostly limited to removing the structural base under 
asphalt paving. 

This is correct and intentional; no freeze wall shoring 
is assumed for the excavation perimeter. This line will 
be deleted to avoid confusion. 

Similar to the response above, the elimination of 
freeze wall shoring for the excavation perimeter is 
based on the proposed depth of the excavation, 
which would not require such a complex and 
expensive shoring method, and the space available 
to complete the shallow excavation using limited 
shoring or by excavating sidewalls to stable slopes to 
significantly reduce the cost of safely excavating the 
soil. In downgradient areas beyond the limits of non-
aqueous phase liquid (NAPL) where solidification is 
eliminated and soil is proposed to be excavated 
down to the upper silt and disposed of off-site, the 
depth of excavation remains relatively shallow. This 
deeper excavation is capable of being completed 
safely with low-cost shoring methods or by 
excavating sidewalls at a safe slope, and the Port’s 
alternative assumes that this can be achieved at a 
cost that is incidental to the excavation cost, and 
does not require a separate line in the cost estimate. 
This assumption is consistent with the cost estimate 
for Alternative S5B in the Public Review Draft MFA 
RI/FS. 

The assertion in Footnote 1 for this comment, which 
seems to be the basis for most of Ecology’s 
comments, is incorrect. Section 7.4.7 of the Public 

When Alternative S5B was revised based on input 
received from the Port during the March 27, 2015 
meeting, shoring in the northwestern, downgradient 
portion of the site was inadvertently left out.  
Therefore, the cost estimate for Alternative S5B has 
been revised to include these costs, and the updated 
costs are included in Exhibit A.  The shoring for the 
Zone 1 excavation area is assumed to be completed 
using a freeze wall which is 21 feet deep (i.e. 2.6 
times the excavation depth of 8 feet).   

For comparison purposes, International Paper revised 
the cost estimate for the Combined Port Alternative to 
include the costs for shoring in the northwestern, 
downgradient area of the site, where soil will be 
excavated to the Upper Silt (see Exhibit B). 

Please also see International Paper Response to 
Comment #1. 
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Review Draft MFA RI/FS describes the revised 
version of Alternative S5B – Solidification Outside 
and Inside Building Footprint with Relocation of Soil 
near Railroad Tracks. In Section 7.4.7 of the Public 
Review Draft MFA RI/FS, the description of the three 
zones delineated for Alternative S5B clearly indicates 
that for Zone 1 “Soil that contains COCs at 
concentrations exceeding the preliminary cleanup 
levels in this zone would be excavated to the top of 
the Upper Silt instead of being solidified in place.” 
The area proposed for excavation down to the upper 
silt is also clearly shown on Figure 7-9 of the Public 
Review Draft MFA RI/FS. The scope and methods 
assumed for the excavation component of Alternative 
S5B would be generally the same as the scope of 
excavation in the Port’s proposed alternative, and the 
assumptions made for this excavation scope in the 
cost estimate for Alternative S5B are the same as 
those in the Port’s cost estimate. Accordingly, the 
Port is concerned that Ecology is seeking additional 
information from the Port while not asking the same 
from International Paper (IP). 

3 The estimated quantity of Task 13 [Install Sheet Pile 
Wall Shoring along slurry wall (100 LF)] has been 
reduced from 2,500 square feet (SF) to 1,200 SF with 
the note that square footage is reduced to account for 
shallow excavation. "This is likely conservative as 
excavation in this area would be expected to be 
shallow and not requiring significant shoring." 

This is correct. The depth of excavation in this 
location is assumed to be roughly half or less relative 
to the excavation proposed for Alternative S1 in the 
Public Review Draft MFA RI/FS, thus the assumption 
of 1,200 square feet versus the 2,500 square feet in 
Alternative S1. 

However, the unit cost for this sheet pile was 
preserved, when a lighter weight and lower cost 
sheet pile, or alternative shoring method, could be 
used. The costs assumed are considered 
conservative, due to the unit cost assumed, and the 
assumption that excavation in this area may be 
shallower than other areas due to more extensive 
contamination and more extensive solidification, 
which is assumed to not require shoring. 

For consistency with shoring assumptions for other 
alternatives, International Paper revised the cost 
estimate for the Combined Port Alternative to include 
100 linear feet of shoring 16 feet deep along the TWP 
slurry wall.  This depth assumes 3 times the 
excavation depth of 5 feet, and includes an additional 
foot above the ground surface.   

Please also see International Paper Response to 
Comment #1. 

4 Under Task 17 [Excavation and Stockpiling of 
Contaminated Soil], it states "Assume excavation from 

This is correct. However, the upper 3 feet is 
excavated as well, but for comparison purposes this 

International Paper agrees with Ecology’s comment 
and the Port response.  However, International Paper 
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3 feet to 8 feet below ground surface in northern area 
without solidification" and "from 3 feet to 5 feet below 
ground surface in areas where solidification is used." 

interval was separated out in a similar manner, using 
the same unit cost, as the cost estimate for 
Alternative S5B in the Public Review Draft MFA 
RI/FS.  Thus, within the footprint of solidification, the 
pre-solidification excavation is assumed to extend to 
5 feet below ground surface. In excavation areas 
outside the solidification footprint, the excavation is 
assumed to extend to 8 feet below ground surface. 

has adjusted the unit cost for excavation in the 
Combined Port Alternative from $14/CY to $28/CY to 
be consistent with Alternative S1.  This higher cost 
incorporates moving and stockpiling the excavated 
soil. 

5 On page 3 of the Memo from Chris Bailey entitled 
"Revised Port Cleanup Action Alternative for 
consideration in Public Review Draft Feasibility Study 
for the MFA Cleanup Action," it states soil below the 
asphalt paving structural base would be excavated 
down to the expected upper surface of soil to be 
solidified, on average approximately 4 feet. 

The values represented in this statement were 
changed to match the updated depths used in the 
cost estimate for Alternative S5B in the Public 
Review Draft MFA RI/FS. This note will be corrected 
to match the updated assumptions in the cost 
estimate and state “On average, this is approximately 
2 feet, considering an average 9-foot total depth to 
the top of the upper silt”. 

There appears to be some inconsistencies in the 
depth intervals cited both in the Port response and 
the GeoEngineers memo.  The average depth to the 
Upper Silt is 8 feet, not 9 feet (see Port Response) or 
10 feet (see 2nd bullet under “Cost Analysis of 
Combined Port Alternative to International Paper’s 
Preferred Alternative S5B”).  The Combined Port 
Alternative indicates that soil from 5 feet bgs to 9 feet 
bgs would be solidified assuming that the depth 
interval of solidification would be 4 feet, including the 
upper 1 foot of the Upper Silt and 3 feet of fill directly 
above the Upper Silt (Page 3 of the cited 
GeoEngineers Memo).  Because the asphalt surface 
and the base course below the asphalt is 
approximately 3 feet thick, the remaining 2 feet of soil 
from 3 to 5 feet bgs would be excavated and 
disposed of off site as indicated in the Port’s 
response. 

Furthermore, the following statements are made on 
the top of Page 3 in the GeoEngineers memo 
regarding the Combined Port Alternative: 

 “It prevents the need to alter final elevations and 
slopes across the site due to vertical expansion 
of a large solidification volume; and, 

 It results in clean fill across the site to a depth of 
5 to 6 feet...” 

It is unclear how these two statements can be 
achieved simultaneously.  The Combined Port 
Alternative assumes a 40% expansion during the 
solidification process.  Therefore, the 4 feet of soil to 
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be solidified would expand to 5.6 feet after 
solidification.  Therefore, the solidified soil would be 
present from 3.4 feet to 9 feet bgs.  In order to 
maintain site grades, the depth of clean fill would only 
be 3.4 feet above the solidified soil, not 5 or 6 feet. 

6 Also on page 3 of the Memo from Chris Bailey, it 
states that solidification will occur in approximately 4 
feet of soil. 

This is correct. This represents an updated 
solidification thickness relative to the previous 
version of the Port alternative that includes the upper 
1-foot of the upper silt. Previous versions of the FS, 
upon which the earlier Port alternative was based, 
did not include solidification of the upper 1-foot of the 
upper silt. 

International Paper has no additional comments on 
the Port’s response beyond those previously 
presented above. 

7 Page 3 of the Chris Bailey memo has the following 
statement, "Outside the footprint of the solidification 
(limited area in the northwest portion of the MFA site 
outside the lateral limits of NAPL), soil will be 
excavated down to the upper silt." According to a 
cross-section the depth of this excavation would be 6 
to 7 feet below ground surface. The Port's cost 
estimate for this area, like the other areas proposed 
for excavation, does not include shoring. 

As described above in the response to the second 
comment, the scope of excavation in the 
downgradient portion of the cleanup area, beyond 
the footprint of solidification, is similar to the 
excavation proposed in Alternative S5B of the Public 
Review Draft MFA RI/FS, as presented in section 
7.4.7 and on Figure 7-9 of that document. For 
comparison, the Port assumed similar methods and 
unit costs for the downgradient excavation as 
assumed by IP for equivalent excavation in the cost 
estimate for Alternative S5B. The majority of the 
excavation included in the Port’s alternative is 
relatively shallow and is assumed to be capable of 
being safely completed using minimal shoring or 
sloped sidewalls with minimal additional cost beyond 
the excavation unit cost, as appears to be the 
assumption for excavation of similar scale included in 
Alternative S5B of the Public Review Draft MFA 
RI/FS. Accordingly, the Port is concerned that 
Ecology is seeking additional information from the 
Port while not asking the same from International 
Paper (IP). Having different information requirements 
regarding costs would make it hard to have an 
apples to apples comparison for purposes of 
decision making. 

See International Paper Response to Comments #1 
and 2. 
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Review of Remedial Action Construction Capital Costs – Tasks 11, 12, and 13 

1, 2 WAC 296-155-657 (Requirements for protective 
systems) outlines requirements for protection of 
employees in excavations. Unless excavations are 
less than four feet in depth and examination by a 
competent person provides no indication of a potential 
cave-in, each employee in an excavation must be 
protected according to the requirements in -657(2) or 
(3). 

WAC 296-155-657(1)(c) states that protective systems 
"must have the capacity to resist without failure all 
loads that are intended or could reasonably be 
expected to be applied or transmitted to the system." 

The assumption made for the Port alternative is that 
specific excavation methods, including shoring, 
would be determined during the design and 
contracting phases of the cleanup action. These 
requirements should be action-specific applicable, 
relevant, and appropriate requirements (ARARs) and 
should be listed in Table 6-3 of the Public Review 
Draft MFA RI/FS. We assume the same assumption 
was made in the Public Review Draft MFA RI/FS and 
therefore, that is why Ecology did not include these 
same comments regarding IP’s preferred alternative. 

Cleanup action design is expected to specify 
applicable specifications and regulatory requirements 
for construction methods when the construction 
methods are not specified. Construction methods 
would be required to meet State requirements for 
excavation methods, as well as other construction 
methods used to complete the cleanup action. This 
appears to be the assumption of IP as well for 
preparation of the Public Review Draft MFA RI/FS. 
As stated in Section 7.4.1 of the Public Review Draft 
MFA RI/FS, “Any shoring system utilized at the site 
would be selected by the contractor implementing 
the cleanup action”. 

See International Paper Response to Comments #1 
and 2 under “Notes on Remedial Action Construction 
Capital Costs – Tasks 11, 12, and 13”. 

For purposes of producing the excavation cost 
estimates for Alternative S1, the shoring system was 
conservatively assumed to be a freeze wall that 
would be keyed into the Upper Silt.  The freeze wall 
is believed to provide the following advantages over 
other shoring systems: 

 Eliminating perched water infiltration into the 
excavation from the sidewalls, thus minimizing 
the collection, treatment, and disposal of an 
undetermined volume of construction dewatering 
effluent containing a listed waste 

 Providing structural support of the Mechanics 
Shop building foundation during excavation, with 
minimal vibration during shoring installation 

As discussed in the public review draft RI/FS report, 
the shoring system utilized at the site would be 
selected by the contractor implementing the cleanup 
action based on a cost/benefit analysis.  Installation of 
a sheet pile wall is assumed to cost more than a 
freeze wall and would also have additional costs 
related to contaminated water management.  
Furthermore, installation of a sheet pile wall will 
penetrate the Upper Silt, which could lead to 
migration of contaminants into Aquifer A.  There is no 
ability to seal around the sheet piling during 
installation or its removal once construction has been 
completed.  Installation of a freeze wall uses 
traditional drilling techniques to install coolant pipes 
which can be sealed during installation and upon 
removal with bentonite chips or grout, similar to 
procedures used during advancement and 
decommissioning of soil borings. 

Note that health and safety requirements, such as 
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those in WAC 296-155-657 are not required to be 
identified as ARARs in an FS, but must be met during 
implementation of the remedy. 

3 Under the Port's Proposed Alternative, the depth of 
excavation under Tasks 11, 12, and 13 has the 
potential to exceed four feet. The Port's proposal 
needs to be evaluated by a licensed geotechnical 
engineer to propose and, if the proposal is 
implemented, design shoring in compliance with WAC 
296-155-657. Cost estimates for shoring or other 
protective systems need to be included in the Port's 
Proposed Alternative. 

Once again, Ecology is asking the Port to undertake 
additional analysis that was not asked of IP. The 
expected scope of work associated with this 
comment goes well beyond that expected for 
alternatives presented by IP in the Public Review 
Draft MFA RI/FS. The MFA RI/FS does not include 
an engineered design for excavation or shoring, 
specifying that “Any shoring system utilized at the 
site would be selected by the contractor 
implementing the cleanup action”, as described 
above. This is common practice for feasibility-level 
analysis of cleanup action alternatives, particularly for 
incidental elements to the cleanup action 
construction such as shoring. 

As described above in the response to bullets 1 and 
2 of Ecology’s Comments, the specific excavation 
and shoring methods expected to be used during 
construction would be either specified during cleanup 
action design or the technical and regulatory 
requirements of the methods would be specified in 
the cleanup action design. The analysis requested in 
this comment would eventually happen, but not until 
the design phase of cleanup action planning. 

See International Paper Response to Comments #1 
and 2 under “Notes on Remedial Action Construction 
Capital Costs – Tasks 11, 12, and 13” and 
International Paper Response to Comments #1 and 2 
under “Review of Remedial Action Construction 
Capital Costs – Tasks 11, 12, and 13”.  Although it is 
common practice not to specify the exact methods of 
implementing the selected remedy, all costs should 
be accounted for in cost estimate, especially costs as 
significant as shoring.  Conservative assumptions for 
shoring have been included in all of the cleanup 
action alternatives where appropriate and the cost 
estimate for Alternative S5B has been revised to 
correct an oversight (see Exhibit A).  To fairly 
compare the Combined Port Alternative, it should also 
include a comparable level of shoring in its cost 
estimate.  

4 In areas of solidification, even if the depth of 
excavation is less than four feet, the integrity of the 
soils at the bottom of the excavation is compromised 
by the use of earthwork equipment to solidify these 
soil to a depth of additional four feet. 

It isn’t clear exactly what the focus is of this 
comment. The conditions described (pre- excavating 
surface soil prior to solidification) are commonly 
present during solidification projects where clean 
surface soil is present above the contaminated soil 
targeted for solidification. In addition, the shallow 
thickness of solidification included in the Port’s 
alternative allows the use of smaller mixing 
equipment, reducing the disturbance generated by 
the rig operating the mixing equipment, if operated 
on the exposed soil surface. 

The condition described in the comment is similar to 

See International Paper Response to Comments #1 
and 2 under “Notes on Remedial Action Construction 
Capital Costs – Tasks 11, 12, and 13”. 

The third paragraph of Section 7.4.7 is discussing 
excavation in Zone 1 (the northwestern, downgradient 
area of the site).  The soil from Zone 1 will be 
relocated to Zones 2 and 3 for solidification.  Soils 
below 3 feet bgs may be tested to determine whether 
a portion of this soil is below cleanup levels and can 
be reused at the site.  Regardless of contaminant 
concentrations, soil will be excavated to 
approximately 8 feet bgs.   As described in previous 
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the condition expected to be present during the 
solidification process proposed in Alternative S5B in 
the Public Review Draft MFA RI/FS. In Alternative 
S5B, and other alternatives in the RI/FS that 
incorporate soil solidification, approximately 3 feet of 
clean overburden (asphalt base material) are 
proposed to be excavated, exposing native soil to be 
solidified. In addition, in the third paragraph of 
Section 7.4.7 of the Public Review Draft MFA RI/FS, 
IP indicates that excavation of additional soil below 
the initial 3 feet is a possibility and does not indicate 
that this would be create implementability issues with 
the subsequent solidification; “During the pilot test, 
further characterization of shallow soil in Zone 1 
would be conducted to assess whether any soil 
below 3 feet bgs could be removed from in situ 
solidification treatment.” 

The Port is again concerned that Ecology’s review of 
and comments concerning its alternative are 
inconsistent with Ecology’s review of IP’s preferred 
alternative. In order to have a fair comparison of 
alternatives, the same level of analysis should be 
accorded to each alternative. Regardless, this issue 
is one that is expected to be addressed during the 
design and contracting phases of the cleanup action, 
with the expectation that contractors will propose 
multiple methods to achieve the cleanup action goals 
while minimizing short-term risks. 

International Paper responses, shoring in Zone 1 of 
the site was inadvertently left out of costs for 
Alternative S5B.  Therefore, the cost estimate for 
Alternative S5B has been revised to include shoring 
costs, and the updated cost estimate is included in 
Exhibit A.   

International Paper also revised the cost estimate for 
the Combined Port Alternative to include the costs for 
shoring in the northwestern, downgradient area of the 
site, where soil will be excavated to the Upper Silt, 
and in the area to be excavated/solidified (see Exhibit 
B). 

5 The use of less shoring next to the slurry wall is of 
special concern. Materials in the slurry wall are less 
stable and the lack of protective systems could impact 
the remedial action used in the Treated Wood 
Products Area. 

This comment is addressed in the response to bullet 
3 under the “Notes on Remedial Action Construction 
Capital Costs – Tasks 11, 12, and 13”. Further 
analysis of the need for shoring along the slurry wall 
will be conducted during design, after additional 
sampling is completed to determine the depth of 
excavation and the top of soil requiring solidification, 
as the shoring method is tied directly to the depth of 
excavation. The soil alternatives in the Public Review 
Draft MFA RI/FS assume a 25-foot deep sheet-pile 
wall along the slurry wall for alternatives involving 
excavation down to the upper silt (S1 through S4), 

Note that shoring for Alternatives S1 through S4 
assumes use of a freeze wall around the majority of 
the excavation areas and a sheet pile wall adjacent to 
the TWP slurry wall.  At a minimum, the Port’s 
proposed alternative should include a 16 feet deep 
sheet pile wall (3 times the excavation depth of 5 feet 
plus 1 foot above the ground surface) in the 
southeastern, upgradient part of the site.  If 
solidification mixing is completed with traditional 
buckets (as described in the Port’s proposed 
alternative) additional shoring depth would be 
necessary.  Alternative S5B does not include shoring 
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but include no shoring for alternatives involving 
solidification in this area that include excavation of 
overburden to a depth of 3 feet prior to solidification 
(S5 and variations). The Port alternative assumes 
excavation of only an additional 2-feet of soil relative 
to the solidification alternatives in the Public Review 
Draft MFA RI/FS, but for cost estimate purposes the 
Port alternative includes a 12-foot deep sheet-pile 
wall. As stated above, this element would be further 
evaluated during design, but the assumed cost is 
conservative, particularly when compared to the 
scope of the solidification alternatives in the Public 
Review Draft MFA RI/FS. 

along the TWP slurry wall or the Mechanics Shop 
because specialty augers are assumed to be used to 
complete solidification.  See International Paper 
Response to Comment #1 under “Notes on Remedial 
Action Construction Capital Costs – Tasks 11, 12, 
and 13”. 

6 Ecology requests the Port revise the cost estimates to 
Tasks 11, 12, and 13 to reflect Ecology's concerns 
about protecting employees during excavation and 
solidification activities in the MFA and maintaining the 
integrity of the slurry wall. 

As indicated in the responses above, the current 
scope of exaction protection in the Port’s alternative 
closely matches the assumptions presented in 
Alternative S5B in the Public Review Draft MFA 
RI/FS. In particular, the Port’s alternative currently 
matches the assumptions used in Alternative S5B for 
excavation down to the upper silt in the 
downgradient portion of the site beyond the limits of 
solidification in the Port’s alternative (generally 
equivalent to the area of excavation and relocation of 
soil in the vicinity of the rail line in Alternative S5B). 
Because of this, adding shoring costs (Task/Item 12 
of the Port alternative cost estimate) for this area of 
excavation, or other areas of similar excavation 
scope in the Port alternative, is not warranted. 

The costs included in the Port alternative for shoring 
along the slurry wall of the TWP site (Task/Line 13 of 
the Port alternative cost estimate) are already 
considered relatively conservative. This shoring, or 
the lack of shoring, will be further evaluated during 
design after additional data is collected to evaluate 
the depth of excavation. A significant shoring cost 
($54,000 for 100 linear feet of shoring) is included in 
the Port’s alternative to address this location. This is 
a conservative assumption considering the assumed 
excavation depth is only 2- feet deeper than the 
excavation depth proposed to be completed without 

See International Paper Response to Comments #1 
and 2 under “Notes on Remedial Action Construction 
Capital Costs – Tasks 11, 12, and 13” and 
International Paper Response to Comments #5 under 
“Review of Remedial Action Construction Capital 
Costs – Tasks 11, 12, and 13”.   
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any shoring under Alternative S5B in the Public 
Review Draft MFA RI/FS. 

The excavation of soil in the demolished footprint of 
the Mechanics Shop is proposed to be only 2 feet 
deeper under the Port alternative than as proposed 
in Alternative S5B in the Public Review Draft MFA 
RI/FS, which assumes this excavation can be 
completed without substantial shoring. The additional 
shoring required for the Port alternative is expected 
to be minimal, but an additional line will be added to 
the cost estimate representing the use of shallow 
sheet pile to achieve a 5-foot excavation cut along 
the portion of the excavation adjacent to the intact 
portion of the Mechanics Shop. 

These explanations for, and changes to, the costs for 
Lines 11, 12, and 13 should alleviate Ecology’s 
concerns that the methods proposed in the Port’s 
alternative consider construction worker safety at the 
same level that is considered in IP’s alternatives as 
presented in the Public Review Draft MFA RI/FS. 
Further analysis and design of protection methods 
would be expected during the design and contracting 
phases of the cleanup action. 
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Responses to Ecology Comments on Port of Longview Alternative Cost Estimate dated April 14, 2017 
 

Response to Ecology comments on April 2017 POL Alternative revisions_clean   

 

# Comment/Issue Response 

Notes on Remedial Action Construction Capital Costs – Tasks 11, 12, and 13 

1 No quantities are estimated for Task 11 [Install Freeze 

Wall Shoring for building (200 LF)]. The notes and 

assumptions for Task 11 state that the freeze wall is 

eliminated due to the shallow depth of the excavation 

and ability to demolish part of the building. 

This is correct and intentional; no freeze wall shoring is assumed for the excavation at the 

building. This line will be deleted to avoid confusion. 

The use of freeze wall shoring in Alternative S1 through S4 in the Public Review Draft MFA 

RI/FS is described in Section 7.4.1 as having the advantage of eliminating perched water 

infiltration and providing structural support.  

Because of the shallow nature of the excavation (approximately 5 feet below ground surface) 

in the vicinity of the Mechanics Shop in the Port’s proposed alternative, freeze wall shoring 

would not be considered necessary or cost effective. For such a shallow excavation, a low-cost 

shoring method such as slide rail shoring, H-beam and lagging, or even shallow sheet pile can 

be used at a cost that would be incidental to the overall excavation and disposal cost (roughly 

$40,000 for 200 linear feet at $20 per square foot for a 5-foot excavation). In addition, 

excavation to such a shallow depth is frequently conducted without shoring, by excavating 

sidewalls at a safe slope.  

The scope of excavation, and lack of shoring, in the cost estimate for Alternative S5B in the 

Public Review Draft MFA RI/FS indicates that IP expects to be able to excavate to a depth of 3 

feet within the demolished footprint of the Mechanics Shop without the use of expensive 

shoring methods such as freeze walls, presumably using methods similar to those described 

above that would be incidental to the excavation cost.  

As a conservative measure, a separate line for shallow sheet-pile shoring will be added to 

account for the 2-feet of additional excavation adjacent to the intact portion of the Mechanics 

Shop below the assumed scope of excavation.    

kpet461
Sticky Note
Revised quantities and costs for Tasks 11, 12, and 13 are included in Attachment B in a letter dated April 13, 2018 to Ecology from Ridolfi Environmental. The letter is included in the Responsiveness Summary on the draft RI/FS Report for the Maintenance Facility Area. 
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2 No quantities are estimated for Task 12 [Install Freeze 

Wall Shoring for excavation perimeter (720 LF)]. The 

notes and assumptions for Task 12 state that the freeze 

wall is eliminated consistent with MFA FS Alternative 

SSB.1  

Footnote 1 – Excavation in MFA FS Alternative S5B is 

mostly limited to removing the structural base under 

asphalt paving. 

This is correct and intentional; no freeze wall shoring is assumed for the excavation perimeter. 

This line will be deleted to avoid confusion.  

Similar to the response above, the elimination of freeze wall shoring for the excavation 

perimeter is based on the proposed depth of the excavation, which would not require such a 

complex and expensive shoring method, and the space available to complete the shallow 

excavation using limited shoring or by excavating sidewalls to stable slopes to significantly 

reduce the cost of safely excavating the soil. In downgradient areas beyond the limits of NAPL 

where solidification is eliminated and soil is proposed to be excavated down to the upper silt 

and disposed of off-site, the depth of excavation remains relatively shallow. This deeper 

excavation is capable of being completed safely with low-cost shoring methods or by 

excavating sidewalls at a safe slope, and the Port’s alternative assumes that this can be achieved 

at a cost that is incidental to the excavation cost, and does not require a separate line in the cost 

estimate. This assumption is consistent with the cost estimate for Alternative S5B in the Public 

Review Draft MFA RI/FS. 

The assertion in Footnote 1 for this comment, which seems to be the basis for most of 

Ecology’s comments, is incorrect. Section 7.4.7 of the Public Review Draft MFA RI/FS 

describes the revised version of Alternative S5B – Solidification Outside and Inside Building 

Footprint with Relocation of Soil near Railroad Tracks.  In Section 7.4.7 of the Public Review 

Draft MFA RI/FS, the description of the three zones delineated for Alternative S5B clearly 

indicates that for Zone 1 “Soil that contains COCs at concentrations exceeding the preliminary 

cleanup levels in this zone would be excavated to the top of the Upper Silt instead of being 

solidified in place.”  The area proposed for excavation down to the upper silt is also clearly 

shown on Figure 7-9 of the Public Review Draft MFA RI/FS. The scope and methods assumed 

for the excavation component of Alternative S5B would be generally the same as the scope of 

excavation in the Port’s proposed alternative, and the assumptions made for this excavation 

scope in the cost estimate for Alternative S5B are the same as those in the Port’s cost estimate.  

Accordingly, the Port is concerned that Ecology is seeking additional information from the Port 

while not asking the same from International Paper (IP). 
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3 The estimated quantity of Task 13 [Install Sheet Pile 

Wall Shoring along slurry wall (100 LF)] has been 

reduced from 2,500 SF to 1,200 SF with the note that 

square footage is reduced to account for shallow 

excavation. "This is likely conservative as excavation 

in this area would be expected to be shallow and not 

requiring significant shoring." 

This is correct. The depth of excavation in this location is assumed to be roughly half or less 

relative to the excavation proposed for Alternative S1 in the Public Review Draft MFA RI/FS, 

thus the assumption of 1,200 square feet versus the 2,500 square feet in Alternative S1. 

However, the unit cost for this sheet pile was preserved, when a lighter weight and lower cost 

sheet pile, or alternative shoring method, could be used. The costs assumed are considered 

conservative, due to the unit cost assumed, and the assumption that excavation in this area may 

be shallower than other areas due to more extensive contamination and more extensive 

solidification, which is assumed to not require shoring. 

4 Under Task 17 [Excavation and Stockpiling of 

Contaminated Soil], it states "Assume excavation from 

3 feet to 8 feet below ground surface in northern area 

without solidification" and "from 3 feet to 5 feet below 

ground surface in areas where solidification is used." 

This is correct. However, the upper 3 feet is excavated as well, but for comparison purposes this 

interval was separated out in a similar manner, using the same unit cost, as the cost estimate for 

Alternative S5B in the Public Review Draft MFA RI/FS. Thus, within the footprint of 

solidification, the pre-solidification excavation is assumed to extend to 5 feet below ground 

surface. In excavation areas outside the solidification footprint, the excavation is assumed to 

extend to 8 feet below ground surface.   

5 On page 3 of the Memo from Chris Bailey entitled 

"Revised Port Cleanup Action Alternative for 

consideration in Public Review Draft Feasibility Study 

for the MFA Cleanup Action," it states soil below the 

asphalt paving structural base would be excavated 

down to the expected upper surface of soil to be 

solidified, on average approximately 4 feet. 

The values represented in this statement were changed to match the updated depths used in the 

cost estimate for Alternative S5B in the Public Review Draft MFA RI/FS. This note will be 

corrected to match the updated assumptions in the cost estimate and state “On average, this is 

approximately 2 feet, considering an average 9-foot total depth to the top of the upper silt”. 

6 Also on page 3 of the Memo from Chris Bailey, it 

states that solidification will occur in approximately 4 

feet of soil. 

This is correct. This represents an updated solidification thickness relative to the previous 

version of the Port alternative, that includes the upper 1-foot of the upper silt. Previous versions 

of the FS, upon which the earlier Port alternative was based, did not include solidification of the 

upper 1-foot of the upper silt. 
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7 Page 3 of the Chris Bailey memo has the following 

statement, "Outside the footprint of the solidification 

(limited area in the northwest portion of the MFA site 

outside the lateral limits of NAPL), soil will be 

excavated down to the upper silt." According to a 

cross-section the depth of this excavation would be 6 to 

7 feet below ground surface. The Port's cost estimate 

for this area, like the other areas proposed for 

excavation, does not include shoring. 

As described above in the response to the second comment, the scope of excavation in the 

downgradient portion of the cleanup area, beyond the footprint of solidification, is similar to the 

excavation proposed in Alternative S5B of the Public Review Draft MFA RI/FS, as presented in 

section 7.4.7 and on Figure 7-9 of that document. For comparison, the Port assumed similar 

methods and unit costs for the downgradient excavation as assumed by IP for equivalent 

excavation in the cost estimate for Alternative S5B. The majority of the excavation included in 

the Port’s alternative is relatively shallow and is assumed to be capable of being safely 

completed using minimal shoring or sloped sidewalls with minimal additional cost beyond the 

excavation unit cost, as appears to be the assumption for excavation of similar scale included in 

Alternative S5B of the Public Review Draft MFA RI/FS. Accordingly, the Port is concerned that 

Ecology is seeking additional information from the Port while not asking the same from 

International Paper (IP).  Having different information requirements regarding costs would 

make it hard to have an apples to apples comparison for purposes of decision making. 

Review of Remedial Action Construction Capital Costs – Tasks 11, 12, and 13 

1, 2 WAC 296-155-657 (Requirements for protective 

systems) outlines requirements for protection of 

employees in excavations. Unless excavations are less 

than four feet in depth and examination by a competent 

person provides no indication of a potential cave-in, 

each employee in an excavation must be protected 

according to the requirements in -657(2) or (3). 

WAC 296-155-657(1)(c) states that protective systems 

"must have the capacity to resist without failure all 

loads that are intended or could reasonably be expected 

to be applied or transmitted to the system." 

The assumption made for the Port alternative is that specific excavation methods, including 

shoring, would be determined during the design and contracting phases of the cleanup action. 

These requirements should be action-specific ARARs and should be listed in Table 6-3 of the 

Public Review Draft MFA RI/FS. We assume the same assumption was made in the Public 

Review Draft MFA RI/FS and therefore, that is why Ecology did not include these same 

comments regarding IP’s preferred alternative.  

Cleanup action design is expected to specify applicable specifications and regulatory 

requirements for construction methods when the construction methods are not specified. 

Construction methods would be required to meet State requirements for excavation methods, as 

well as other construction methods used to complete the cleanup action. This appears to be the 

assumption of IP as well for preparation of the Public Review Draft MFA RI/FS. As stated in 

Section 7.4.1 of the Public Review Draft MFA RI/FS, “Any shoring system utilized at the site 

would be selected by the contractor implementing the cleanup action”.  

kpet461
Sticky Note
Cut slopes for shoring are planned for Tasks 11, 12, and 13; this is included in Attachment B in a letter dated April 13, 2018 to Ecology from Ridolfi Environmental. The letter is included in the Responsiveness Summary on the draft RI/FS Report for the Maintenance Facility Area. 
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3 Under the Port's Proposed Alternative, the depth of 

excavation under Tasks 11, 12, and 13 has the potential 

to exceed four feet. The Port's proposal needs to be 

evaluated by a licensed geotechnical engineer to 

propose and, if the proposal is implemented, design 

shoring in compliance with WAC 296-155-657. Cost 

estimates for shoring or other protective systems need 

to be included in the Port's Proposed Alternative. 

Once again, Ecology is asking the Port to undertake additional analysis that was not asked of 

IP.  The expected scope of work associated with this comment goes well beyond that expected 

for alternatives presented by IP in the Public Review Draft MFA RI/FS. The MFA RI/FS does 

not include an engineered design for excavation or shoring, specifying that “Any shoring 

system utilized at the site would be selected by the contractor implementing the cleanup 

action”, as described above. This is common practice for feasibility-level analysis of cleanup 

action alternatives, particularly for incidental elements to the cleanup action construction such 

as shoring.  

As described above in the response to bullets 1 and 2 of Ecology’s Comments, the specific 

excavation and shoring methods expected to be used during construction would be either 

specified during cleanup action design or the technical and regulatory requirements of the 

methods would be specified in the cleanup action design. The analysis requested in this 

comment would eventually happen, but not until the design phase of cleanup action planning.  

4 In areas of solidification, even if the depth of 

excavation is less than four feet, the integrity of the 

soils at the bottom of the excavation is compromised 

by the use of earthwork equipment to solidify these 

soil to a depth of additional four feet. 

It isn’t clear exactly what the focus is of this comment. The conditions described (pre-

excavating surface soil prior to solidification) are commonly present during solidification 

projects where clean surface soil is present above the contaminated soil targeted for 

solidification. In addition, the shallow thickness of solidification included in the Port’s 

alternative allows the use of smaller mixing equipment, reducing the disturbance generated by 

the rig operating the mixing equipment, if operated on the exposed soil surface.  

The condition described in the comment is similar to the condition expected to be present 

during the solidification process proposed in Alternative S5B in the Public Review Draft MFA 

RI/FS. In Alternative S5B, and other alternatives in the RI/FS that incorporate soil 

solidification, approximately 3 feet of clean overburden (asphalt base material) are proposed to 

be excavated, exposing native soil to be solidified. In addition, in the third paragraph of Section 

7.4.7 of the Public Review Draft MFA RI/FS, IP indicates that excavation of additional soil 

below the initial 3 feet is a possibility and does not indicate that this would be create 

implementability issues with the subsequent solidification; “During the pilot test, further 

characterization of shallow soil in Zone 1 would be conducted to assess whether any soil below 

3 feet bgs could be removed from in situ solidification treatment.”   

The Port is again concerned that Ecology’s review of and comments concerning its alternative 

are inconsistent with Ecology’s review of IP’s preferred alternative.  In order to have a fair 

comparison of alternatives, the same level of analysis should be accorded to each alternative.  

Regardless, this issue is one that is expected to be addressed during the design and contracting 

phases of the cleanup action, with the expectation that contractors will propose multiple 

methods to achieve the cleanup action goals while minimizing short-term risks.  
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5 The use of less shoring next to the slurry wall is of 

special concern. Materials in the slurry wall are less 

stable and the lack of protective systems could impact 

the remedial action used in the Treated Wood Products 

(TWP) Area. 

This comment is addressed in the response to bullet 3 under the “Notes on Remedial Action 

Construction Capital Costs – Tasks 11, 12, and 13”. Further analysis of the need for shoring 

along the slurry wall will be conducted during design, after additional sampling is completed to 

determine the depth of excavation and the top of soil requiring solidification, as the shoring 

method is tied directly to the depth of excavation. The soil alternatives in the Public Review 

Draft MFA RI/FS assume a 25-foot deep sheet-pile wall along the slurry wall for alternatives 

involving excavation down to the upper silt (S1 through S4), but include no shoring for 

alternatives involving solidification in this area that include excavation of overburden to a depth 

of 3 feet prior to solidification (S5 and variations). The Port alternative assumes excavation of 

only an additional 2-feet of soil relative to the solidification alternatives in the Public Review 

Draft MFA RI/FS, but for cost estimate purposes the Port alternative includes a 12-foot deep 

sheet-pile wall. As stated above, this element would be further evaluated during design, but the 

assumed cost is conservative, particularly when compared to the scope of the solidification 

alternatives in the Public Review Draft MFA RI/FS. 
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6 Ecology requests the Port revise the cost estimates to 

Tasks 11, 12, and 13 to reflect Ecology's concerns 

about protecting employees during excavation and 

solidification activities in the MFA and maintaining 

the integrity of the slurry wall. 

As indicated in the responses above, the current scope of exaction protection in the Port’s 

alternative closely matches the assumptions presented in Alternative S5B in the Public Review 

Draft MFA RI/FS.  In particular, the Port’s alternative currently matches the assumptions used 

in Alternative S5B for excavation down to the upper silt in the downgradient portion of the site 

beyond the limits of solidification in the Port’s alternative (generally equivalent to the area of 

excavation and relocation of soil in the vicinity of the rail line in Alternative S5B). Because of 

this, adding shoring costs (Task/Item 12 of the Port alternative cost estimate) for this area of 

excavation, or other areas of similar excavation scope in the Port alternative, is not warranted. 

The costs included in the Port alternative for shoring along the slurry wall of the TWP site 

(Task/Line 13 of the Port alternative cost estimate) are already considered relatively 

conservative. This shoring, or the lack of shoring, will be further evaluated during design after 

additional data is collected to evaluate the depth of excavation. A significant shoring cost 

($54,000 for 100 linear feet of shoring) is included in the Port’s alternative to address this 

location. This is a conservative assumption considering the assumed excavation depth is only 2-

feet deeper than the excavation depth proposed to be completed without any shoring under 

Alternative S5B in the Public Review Draft MFA RI/FS.  

The excavation of soil in the demolished footprint of the Mechanics Shop is proposed to be 

only 2 feet deeper under the Port alternative than as proposed in Alternative S5B in the Public 

Review Draft MFA RI/FS, which assumes this excavation can be completed without substantial 

shoring. The additional shoring required for the Port alternative is expected to be minimal, but 

an additional line will be added to the cost estimate representing the use of shallow sheet pile to 

achieve a 5-foot excavation cut along the portion of the excavation adjacent to the intact portion 

of the Mechanics Shop.  

These explanations for, and changes to, the costs for Lines 11, 12, and 13 should alleviate 

Ecology’s concerns that the methods proposed in the Port’s alternative consider construction 

worker safety at the same level that is considered in IP’s alternatives as presented in the Public 

Review Draft MFA RI/FS. Further analysis and design of protection methods would be expected 

during the design and contracting phases of the cleanup action.    
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From: Edmonson, Ava (ECY) 
Sent: Tuesday, May 30, 2017 11:03 AM
To: Graber, Kerry (ECY) <KGRA461@ECY.WA.GOV>; Petersen, Kaia (ECY) <kpet461@ECY.WA.GOV>; Hoffman,
Charles (ECY) <chof461@ECY.WA.GOV>
Subject: FW: POL_IPCo
 
 
 

From: Lisa Hendriksen [mailto:Lhendriksen@portoflongview.com] 
Sent: Friday, May 26, 2017 1:14 PM
To: Edmonson, Ava (ECY) <AEDM461@ECY.WA.GOV>
Subject: POL_IPCo
 
Greetings Ava
 
Please find attached a draft comment matrix that outlines the Port's responses to Ecology's comment letter
dated May 5, 2017.  The Port team developed responses based on what we believe Ecology was seeking
clarity on, however, there were a few comments that we felt were unclear as to what the underlying
questions was.
 
Additionally, there were comments posed by Ecology regarding construction techniques for the Port
alternative that were not detailed as such in the IPCo Final RI/FS. In the RI/FS, these issues were deferred by
stating they would be developed during the construction phase or by the contractor, which we believe is
appropriate. The Port is interested in discussing the reasoning behind why Ecology would like the Port to
provide this information, especially where similar information was not required of IPCo in its evaluation of
alternatives.
 
Please let us know when you have reviewed our comments and provide some dates/times that we can either
have a conference call or in-person meeting to further discuss the Port's comments and our concerns about
ensuring a fair comparison with the IPCo FS.
 
Have a wonderful holiday weekend.
 
 

 

LISA HENDRIKSEN, DIRECTOR OF PLANNING & ENVIRONMENTAL SERVICES
10 PORT WAY, LONGVIEW, WA  98632
P. 360-425-3305   D.  360-703-0207   
WWW.PORTOFLONGVIEW.COM |  WASHINGTON’S WORKING PORT V IDEO

mailto:kpet461@ECY.WA.GOV
mailto:brva461@ECY.WA.GOV
mailto:Lhendriksen@portoflongview.com
mailto:AEDM461@ECY.WA.GOV
http://www.portoflongview.com/
https://www.youtube.com/watch?v=cbzN0NZIB9E




Table 1 


Responses to Ecology Comments on Port of Longview Alternative Cost Estimate dated April 14, 2017 
 


Response to Ecology comments on April 2017 POL Alternative revisions_clean   


 


# Comment/Issue Response 


Notes on Remedial Action Construction Capital Costs – Tasks 11, 12, and 13 


1 No quantities are estimated for Task 11 [Install Freeze 


Wall Shoring for building (200 LF)]. The notes and 


assumptions for Task 11 state that the freeze wall is 


eliminated due to the shallow depth of the excavation 


and ability to demolish part of the building. 


This is correct and intentional; no freeze wall shoring is assumed for the excavation at the 


building. This line will be deleted to avoid confusion. 


The use of freeze wall shoring in Alternative S1 through S4 in the Public Review Draft MFA 


RI/FS is described in Section 7.4.1 as having the advantage of eliminating perched water 


infiltration and providing structural support.  


Because of the shallow nature of the excavation (approximately 5 feet below ground surface) 


in the vicinity of the Mechanics Shop in the Port’s proposed alternative, freeze wall shoring 


would not be considered necessary or cost effective. For such a shallow excavation, a low-cost 


shoring method such as slide rail shoring, H-beam and lagging, or even shallow sheet pile can 


be used at a cost that would be incidental to the overall excavation and disposal cost (roughly 


$40,000 for 200 linear feet at $20 per square foot for a 5-foot excavation). In addition, 


excavation to such a shallow depth is frequently conducted without shoring, by excavating 


sidewalls at a safe slope.  


The scope of excavation, and lack of shoring, in the cost estimate for Alternative S5B in the 


Public Review Draft MFA RI/FS indicates that IP expects to be able to excavate to a depth of 3 


feet within the demolished footprint of the Mechanics Shop without the use of expensive 


shoring methods such as freeze walls, presumably using methods similar to those described 


above that would be incidental to the excavation cost.  


As a conservative measure, a separate line for shallow sheet-pile shoring will be added to 


account for the 2-feet of additional excavation adjacent to the intact portion of the Mechanics 


Shop below the assumed scope of excavation.    







Table 1 (continued) 


Responses to Ecology Comments on Port of Longview Alternative Cost Estimate dated April 14, 2017 
 


Response to Ecology comments on April 2017 POL Alternative revisions_clean 2 May 26, 2017 


# Comment/Issue Response 


2 No quantities are estimated for Task 12 [Install Freeze 


Wall Shoring for excavation perimeter (720 LF)]. The 


notes and assumptions for Task 12 state that the freeze 


wall is eliminated consistent with MFA FS Alternative 


SSB.1  


Footnote 1 – Excavation in MFA FS Alternative S5B is 


mostly limited to removing the structural base under 


asphalt paving. 


This is correct and intentional; no freeze wall shoring is assumed for the excavation perimeter. 


This line will be deleted to avoid confusion.  


Similar to the response above, the elimination of freeze wall shoring for the excavation 


perimeter is based on the proposed depth of the excavation, which would not require such a 


complex and expensive shoring method, and the space available to complete the shallow 


excavation using limited shoring or by excavating sidewalls to stable slopes to significantly 


reduce the cost of safely excavating the soil. In downgradient areas beyond the limits of NAPL 


where solidification is eliminated and soil is proposed to be excavated down to the upper silt 


and disposed of off-site, the depth of excavation remains relatively shallow. This deeper 


excavation is capable of being completed safely with low-cost shoring methods or by 


excavating sidewalls at a safe slope, and the Port’s alternative assumes that this can be achieved 


at a cost that is incidental to the excavation cost, and does not require a separate line in the cost 


estimate. This assumption is consistent with the cost estimate for Alternative S5B in the Public 


Review Draft MFA RI/FS. 


The assertion in Footnote 1 for this comment, which seems to be the basis for most of 


Ecology’s comments, is incorrect. Section 7.4.7 of the Public Review Draft MFA RI/FS 


describes the revised version of Alternative S5B – Solidification Outside and Inside Building 


Footprint with Relocation of Soil near Railroad Tracks.  In Section 7.4.7 of the Public Review 


Draft MFA RI/FS, the description of the three zones delineated for Alternative S5B clearly 


indicates that for Zone 1 “Soil that contains COCs at concentrations exceeding the preliminary 


cleanup levels in this zone would be excavated to the top of the Upper Silt instead of being 


solidified in place.”  The area proposed for excavation down to the upper silt is also clearly 


shown on Figure 7-9 of the Public Review Draft MFA RI/FS. The scope and methods assumed 


for the excavation component of Alternative S5B would be generally the same as the scope of 


excavation in the Port’s proposed alternative, and the assumptions made for this excavation 


scope in the cost estimate for Alternative S5B are the same as those in the Port’s cost estimate.  


Accordingly, the Port is concerned that Ecology is seeking additional information from the Port 


while not asking the same from International Paper (IP). 
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Responses to Ecology Comments on Port of Longview Alternative Cost Estimate dated April 14, 2017 
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# Comment/Issue Response 


3 The estimated quantity of Task 13 [Install Sheet Pile 


Wall Shoring along slurry wall (100 LF)] has been 


reduced from 2,500 SF to 1,200 SF with the note that 


square footage is reduced to account for shallow 


excavation. "This is likely conservative as excavation 


in this area would be expected to be shallow and not 


requiring significant shoring." 


This is correct. The depth of excavation in this location is assumed to be roughly half or less 


relative to the excavation proposed for Alternative S1 in the Public Review Draft MFA RI/FS, 


thus the assumption of 1,200 square feet versus the 2,500 square feet in Alternative S1. 


However, the unit cost for this sheet pile was preserved, when a lighter weight and lower cost 


sheet pile, or alternative shoring method, could be used. The costs assumed are considered 


conservative, due to the unit cost assumed, and the assumption that excavation in this area may 


be shallower than other areas due to more extensive contamination and more extensive 


solidification, which is assumed to not require shoring. 


4 Under Task 17 [Excavation and Stockpiling of 


Contaminated Soil], it states "Assume excavation from 


3 feet to 8 feet below ground surface in northern area 


without solidification" and "from 3 feet to 5 feet below 


ground surface in areas where solidification is used." 


This is correct. However, the upper 3 feet is excavated as well, but for comparison purposes this 


interval was separated out in a similar manner, using the same unit cost, as the cost estimate for 


Alternative S5B in the Public Review Draft MFA RI/FS. Thus, within the footprint of 


solidification, the pre-solidification excavation is assumed to extend to 5 feet below ground 


surface. In excavation areas outside the solidification footprint, the excavation is assumed to 


extend to 8 feet below ground surface.   


5 On page 3 of the Memo from Chris Bailey entitled 


"Revised Port Cleanup Action Alternative for 


consideration in Public Review Draft Feasibility Study 


for the MFA Cleanup Action," it states soil below the 


asphalt paving structural base would be excavated 


down to the expected upper surface of soil to be 


solidified, on average approximately 4 feet. 


The values represented in this statement were changed to match the updated depths used in the 


cost estimate for Alternative S5B in the Public Review Draft MFA RI/FS. This note will be 


corrected to match the updated assumptions in the cost estimate and state “On average, this is 


approximately 2 feet, considering an average 9-foot total depth to the top of the upper silt”. 


6 Also on page 3 of the Memo from Chris Bailey, it 


states that solidification will occur in approximately 4 


feet of soil. 


This is correct. This represents an updated solidification thickness relative to the previous 


version of the Port alternative, that includes the upper 1-foot of the upper silt. Previous versions 


of the FS, upon which the earlier Port alternative was based, did not include solidification of the 


upper 1-foot of the upper silt. 
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Responses to Ecology Comments on Port of Longview Alternative Cost Estimate dated April 14, 2017 
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# Comment/Issue Response 


7 Page 3 of the Chris Bailey memo has the following 


statement, "Outside the footprint of the solidification 


(limited area in the northwest portion of the MFA site 


outside the lateral limits of NAPL), soil will be 


excavated down to the upper silt." According to a 


cross-section the depth of this excavation would be 6 to 


7 feet below ground surface. The Port's cost estimate 


for this area, like the other areas proposed for 


excavation, does not include shoring. 


As described above in the response to the second comment, the scope of excavation in the 


downgradient portion of the cleanup area, beyond the footprint of solidification, is similar to the 


excavation proposed in Alternative S5B of the Public Review Draft MFA RI/FS, as presented in 


section 7.4.7 and on Figure 7-9 of that document. For comparison, the Port assumed similar 


methods and unit costs for the downgradient excavation as assumed by IP for equivalent 


excavation in the cost estimate for Alternative S5B. The majority of the excavation included in 


the Port’s alternative is relatively shallow and is assumed to be capable of being safely 


completed using minimal shoring or sloped sidewalls with minimal additional cost beyond the 


excavation unit cost, as appears to be the assumption for excavation of similar scale included in 


Alternative S5B of the Public Review Draft MFA RI/FS. Accordingly, the Port is concerned that 


Ecology is seeking additional information from the Port while not asking the same from 


International Paper (IP).  Having different information requirements regarding costs would 


make it hard to have an apples to apples comparison for purposes of decision making. 


Review of Remedial Action Construction Capital Costs – Tasks 11, 12, and 13 


1, 2 WAC 296-155-657 (Requirements for protective 


systems) outlines requirements for protection of 


employees in excavations. Unless excavations are less 


than four feet in depth and examination by a competent 


person provides no indication of a potential cave-in, 


each employee in an excavation must be protected 


according to the requirements in -657(2) or (3). 


WAC 296-155-657(1)(c) states that protective systems 


"must have the capacity to resist without failure all 


loads that are intended or could reasonably be expected 


to be applied or transmitted to the system." 


The assumption made for the Port alternative is that specific excavation methods, including 


shoring, would be determined during the design and contracting phases of the cleanup action. 


These requirements should be action-specific ARARs and should be listed in Table 6-3 of the 


Public Review Draft MFA RI/FS. We assume the same assumption was made in the Public 


Review Draft MFA RI/FS and therefore, that is why Ecology did not include these same 


comments regarding IP’s preferred alternative.  


Cleanup action design is expected to specify applicable specifications and regulatory 


requirements for construction methods when the construction methods are not specified. 


Construction methods would be required to meet State requirements for excavation methods, as 


well as other construction methods used to complete the cleanup action. This appears to be the 


assumption of IP as well for preparation of the Public Review Draft MFA RI/FS. As stated in 


Section 7.4.1 of the Public Review Draft MFA RI/FS, “Any shoring system utilized at the site 


would be selected by the contractor implementing the cleanup action”.  
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# Comment/Issue Response 


3 Under the Port's Proposed Alternative, the depth of 


excavation under Tasks 11, 12, and 13 has the potential 


to exceed four feet. The Port's proposal needs to be 


evaluated by a licensed geotechnical engineer to 


propose and, if the proposal is implemented, design 


shoring in compliance with WAC 296-155-657. Cost 


estimates for shoring or other protective systems need 


to be included in the Port's Proposed Alternative. 


Once again, Ecology is asking the Port to undertake additional analysis that was not asked of 


IP.  The expected scope of work associated with this comment goes well beyond that expected 


for alternatives presented by IP in the Public Review Draft MFA RI/FS. The MFA RI/FS does 


not include an engineered design for excavation or shoring, specifying that “Any shoring 


system utilized at the site would be selected by the contractor implementing the cleanup 


action”, as described above. This is common practice for feasibility-level analysis of cleanup 


action alternatives, particularly for incidental elements to the cleanup action construction such 


as shoring.  


As described above in the response to bullets 1 and 2 of Ecology’s Comments, the specific 


excavation and shoring methods expected to be used during construction would be either 


specified during cleanup action design or the technical and regulatory requirements of the 


methods would be specified in the cleanup action design. The analysis requested in this 


comment would eventually happen, but not until the design phase of cleanup action planning.  


4 In areas of solidification, even if the depth of 


excavation is less than four feet, the integrity of the 


soils at the bottom of the excavation is compromised 


by the use of earthwork equipment to solidify these 


soil to a depth of additional four feet. 


It isn’t clear exactly what the focus is of this comment. The conditions described (pre-


excavating surface soil prior to solidification) are commonly present during solidification 


projects where clean surface soil is present above the contaminated soil targeted for 


solidification. In addition, the shallow thickness of solidification included in the Port’s 


alternative allows the use of smaller mixing equipment, reducing the disturbance generated by 


the rig operating the mixing equipment, if operated on the exposed soil surface.  


The condition described in the comment is similar to the condition expected to be present 


during the solidification process proposed in Alternative S5B in the Public Review Draft MFA 


RI/FS. In Alternative S5B, and other alternatives in the RI/FS that incorporate soil 


solidification, approximately 3 feet of clean overburden (asphalt base material) are proposed to 


be excavated, exposing native soil to be solidified. In addition, in the third paragraph of Section 


7.4.7 of the Public Review Draft MFA RI/FS, IP indicates that excavation of additional soil 


below the initial 3 feet is a possibility and does not indicate that this would be create 


implementability issues with the subsequent solidification; “During the pilot test, further 


characterization of shallow soil in Zone 1 would be conducted to assess whether any soil below 


3 feet bgs could be removed from in situ solidification treatment.”   


The Port is again concerned that Ecology’s review of and comments concerning its alternative 


are inconsistent with Ecology’s review of IP’s preferred alternative.  In order to have a fair 


comparison of alternatives, the same level of analysis should be accorded to each alternative.  


Regardless, this issue is one that is expected to be addressed during the design and contracting 


phases of the cleanup action, with the expectation that contractors will propose multiple 


methods to achieve the cleanup action goals while minimizing short-term risks.  
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# Comment/Issue Response 


5 The use of less shoring next to the slurry wall is of 


special concern. Materials in the slurry wall are less 


stable and the lack of protective systems could impact 


the remedial action used in the Treated Wood Products 


(TWP) Area. 


This comment is addressed in the response to bullet 3 under the “Notes on Remedial Action 


Construction Capital Costs – Tasks 11, 12, and 13”. Further analysis of the need for shoring 


along the slurry wall will be conducted during design, after additional sampling is completed to 


determine the depth of excavation and the top of soil requiring solidification, as the shoring 


method is tied directly to the depth of excavation. The soil alternatives in the Public Review 


Draft MFA RI/FS assume a 25-foot deep sheet-pile wall along the slurry wall for alternatives 


involving excavation down to the upper silt (S1 through S4), but include no shoring for 


alternatives involving solidification in this area that include excavation of overburden to a depth 


of 3 feet prior to solidification (S5 and variations). The Port alternative assumes excavation of 


only an additional 2-feet of soil relative to the solidification alternatives in the Public Review 


Draft MFA RI/FS, but for cost estimate purposes the Port alternative includes a 12-foot deep 


sheet-pile wall. As stated above, this element would be further evaluated during design, but the 


assumed cost is conservative, particularly when compared to the scope of the solidification 


alternatives in the Public Review Draft MFA RI/FS. 
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# Comment/Issue Response 


6 Ecology requests the Port revise the cost estimates to 


Tasks 11, 12, and 13 to reflect Ecology's concerns 


about protecting employees during excavation and 


solidification activities in the MFA and maintaining 


the integrity of the slurry wall. 


As indicated in the responses above, the current scope of exaction protection in the Port’s 


alternative closely matches the assumptions presented in Alternative S5B in the Public Review 


Draft MFA RI/FS.  In particular, the Port’s alternative currently matches the assumptions used 


in Alternative S5B for excavation down to the upper silt in the downgradient portion of the site 


beyond the limits of solidification in the Port’s alternative (generally equivalent to the area of 


excavation and relocation of soil in the vicinity of the rail line in Alternative S5B). Because of 


this, adding shoring costs (Task/Item 12 of the Port alternative cost estimate) for this area of 


excavation, or other areas of similar excavation scope in the Port alternative, is not warranted. 


The costs included in the Port alternative for shoring along the slurry wall of the TWP site 


(Task/Line 13 of the Port alternative cost estimate) are already considered relatively 


conservative. This shoring, or the lack of shoring, will be further evaluated during design after 


additional data is collected to evaluate the depth of excavation. A significant shoring cost 


($54,000 for 100 linear feet of shoring) is included in the Port’s alternative to address this 


location. This is a conservative assumption considering the assumed excavation depth is only 2-


feet deeper than the excavation depth proposed to be completed without any shoring under 


Alternative S5B in the Public Review Draft MFA RI/FS.  


The excavation of soil in the demolished footprint of the Mechanics Shop is proposed to be 


only 2 feet deeper under the Port alternative than as proposed in Alternative S5B in the Public 


Review Draft MFA RI/FS, which assumes this excavation can be completed without substantial 


shoring. The additional shoring required for the Port alternative is expected to be minimal, but 


an additional line will be added to the cost estimate representing the use of shallow sheet pile to 


achieve a 5-foot excavation cut along the portion of the excavation adjacent to the intact portion 


of the Mechanics Shop.  


These explanations for, and changes to, the costs for Lines 11, 12, and 13 should alleviate 


Ecology’s concerns that the methods proposed in the Port’s alternative consider construction 


worker safety at the same level that is considered in IP’s alternatives as presented in the Public 


Review Draft MFA RI/FS. Further analysis and design of protection methods would be expected 


during the design and contracting phases of the cleanup action.    
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MEMORANDUM 

 

TO:  Kaia Petersen, International Paper Site Manager 

FROM:  Charles Hoffman, P.E. 

SUBJECT: Shoring Cost Estimate for Excavation/Solidification of Contaminated Soils, Port of 
Longview’s Proposal 

DATE:  May 25, 2017 

 

The Port of Longview’s (Port) proposal combines cleanup alternatives presented in the draft Feasibility 
Study submitted by International Paper.  The Port’s proposal is described in an April 14, 2017, 
memorandum from Chris Bailey, GeoEngineers, to the Port.  This proposal consists of excavation and in 
situ stabilization/solidification (ISS) of contaminated soils and includes an estimate of construction costs. 

State regulation, WAC 296-155-657, requires systems, such as shoring or sloping, to protect construction 
workers from cave-in of sidewalls when an excavation is greater than 4 feet deep.  The proposal from the 
Port includes excavation of soils at depths greater than 4 feet below ground surface.  However, the 
proposal does not include protective measures to prevent cave-in in the areas of excavation except for 120 
linear feet of sheet pile shoring adjacent to an existing slurry wall. 

If the Port’s proposal is chosen as the cleanup alternative for implementation, then, prior to construction, 
the Port will be required to submit a geotechnical report by a licensed professional engineer that examines 
the need for, and recommends, protective measures related to excavation. 

Based on my understanding of the cleanup work proposed in GeoEngineers’ memorandum to the Port and 
using geologic cross sections (Figures 3-2 to 3-5), by AECOM (International Paper’s consultant), I 
estimated a cost for a sheet pile shoring system.  I separated the proposal into two areas, the north area 
proposed for excavation and offsite disposal (shown in light purple in the Port’s drawing) and the south 
area that includes excavation and ISS. 

The site soils consist of gravel fill, sand, and silt.  For the north area, I assumed a sheet pile depth below 
the dredge line (bottom of the excavation) of two times the depth of the excavation (“Steel Sheet Piling 
Design Manual”, United States Steel, July 1984).  Using information in the GeoEngineers’ memorandum, 
I assumed an average excavated depth of 6.5 feet.  This results in a sheet pile vertical length of 19.5 feet.  
The perimeter length for the north area excavation is approximately 370 feet and the total area of the sheet 
pile wall would be approximately 7200 square feet. 

The Port’s proposal for the south area is to excavate to a depth of approximately 4 feet below ground 
surface and then stabilize and solidify the next 4 feet of soils with cement and bentonite clay using 
“readily available earthwork equipment”.  (See Table 1, Item No. 1 of Geoengineer’s memorandum.)  I 
assume that “readily available earthwork equipment” refers to an excavator rather than an auger system 
often used for ISS.  If an excavator is used for mixing the contaminated soils and the additives, then the 
soil will be destabilized below the depth of initial excavation, at least temporarily. 

If an auger system was used for ISS, the proposed depth of the excavation may not require protective 
measures to prevent cave-in.  However, with the assumption that an excavator would be used for mixing, 



then a protective measure could be required to stabilize the sidewalls of the excavated area.  The depth of 
soil disturbance (excavation and mixing) is about 8 feet.  For this estimation, I assumed the sheet pile 
would extend 8 feet below the lower elevation of the work for total vertical length of 16 feet.  From the 
drawing I measured the perimeter of the south work area to be 725 feet.  This does not include 40 feet that 
separates the north and south areas and the sheet pile wall adjacent to the slurry wall that is included in 
GeoEngineers’ proposal.  Using a sheet pile height of 16 feet, the surface area of a sheet pile wall for the 
south area is 11,600 square feet. 

GeoEngineer’s used a unit cost of $45 per square foot (Table 1, Item No.13) for the sheet pile wall 
adjacent to the slurry wall.  Using the same sheet pile unit cost, the total construction cost for the 
additional sheet pile wall is presented in the following table: 

 Perimeter 
Length 

(ft) 

Sheet Pile 
Vertical Length 

(ft) 

Sheet Pile Area 
(ft2) 

Sheet Pile Estimated 
Cost 

($45/ft2) 
North Area 370 19.5 7,200 325,000 
South Area 725 16.0 11,600 522,000 
 Estimated Construction Cost $847,000 

 
 Contingency, Engineering, etc. (25 percent) $212,000 
 Sales Tax (8 percent) $68,000 

 
 Estimated Total Cost $1,127,000 

 

Again, this cost estimate is based on limited information and I had to make assumptions for the overall 
height of the sheet pile shoring system.  A geotechnical engineer will consider additional protective 
measure alternatives, such as sloping, to evaluate compliance with WAC 296-155-657 and will provide a 
more accurate cost estimate of the method chosen to protect workers in and around the excavated areas. 
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Sticky Note
Because soils in the MFA are contaminated with a listed waste, Ecology could not approve use of less contaminated soils as fill outside of the MFA. 
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Sticky Note
The revised Port Cleanup Action Alternative includes excavation and off-site disposal of 3,604 cubic yards of contaminated soil. The RI/FS report estimates 6,470 cubic yards of contaminated soil. 
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Sticky Note
Under the Port’s Proposed Alternative, the depth of excavation under Tasks 11, 12, and 13 has the potential to exceed four feet.  The Port’s proposal needs to be evaluated by a licensed geotechnical engineer to propose and, if the proposal is implemented, design shoring in compliance with WAC 296-155-657.  Cost estimates for shoring or other protective systems need to be included in the Port’s Proposed Alternative.
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Sticky Note
In the cost estimate submitted by the Port in September 2016, an estimate of 2,500 feet was given for Task 13. This estimate has 1,200 feet. The use of less shoring next to the slurry wall is of special concern. Materials in the slurry wall are less stable and the lack of support could impact the remedy used in the Treated Wood Products (TWP) Area.  
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Sticky Note
A revised cost estimate for the Port of Longview's preferred alternative is included in Attachment B to a letter dated April 13, 2018 to Ecology from Ridolfi Environmental. The cost estimate includes revised quantities and costs for Tasks 11, 12, and 13. The April 13, 2018 letter is included in the Responsiveness Summary for the draft RI/FS Report for the Maintenance Facility Area.
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Sticky Note
In the cost estimate submitted by the Port in September 2016, an estimate of 2,500 feet was given for Task 13. This estimate has 1,200 feet. The use of less shoring next to the slurry wall is of special concern. Materials in the slurry wall are less stable and the lack of support could impact the remedy used in the Treated Wood Products (TWP) Area.  
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Sticky Note
Under the Port’s Proposed Alternative, the depth of excavation under Tasks 11, 12, and 13 has the potential to exceed four feet.  The Port’s proposal needs to be evaluated by a licensed geotechnical engineer to propose and, if the proposal is implemented, design shoring in compliance with WAC 296-155-657.  Cost estimates for shoring or other protective systems need to be included in the Port’s Proposed Alternative.
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Bob Ferguson 

ATTORNEY GENERAL OF WASHINGTON 
Ecology Division 

2425 Bristol Court SW 2nd Floor • Olympia WA 98502 
PO Box 40117 • Olympia WA 98504-0117 • (360) 586-6770 

March 7, 2017 

Brien J. Flanagan 
Schwabe Williamson & Wyatt 
1211 SW 5th, Suite 1900 
Portland, OR 97204 

RE: Port's Response to Ecology's January 31, 2017, Letter to Lisa Hendriksen; 
International Paper Longview Site 

Dear Brien, 

This letter is in response to your February 28, 2017, letter addressed to Sally Toteff, the 
Department of Ecology's Southwest Region Director, and John Level with the Attorney 
General's Office, relating to proposed cleanup options and the draft Feasibility Study for the 
Maintenance Facility Area (MFA) of the International Paper Longview Site. 

For some time now, Ecology has engaged with the Port of Longview and International Paper in 
an effort to obtain input and create a draft Feasibility Study that all parties agree with. Ecology 
concurs with moving forward with the Feasibility Study and this letter outlines next steps to do 
this. 

To move the process forward, Ecology plans to begin the public notice for the draft Feasibility 
Study by the end of May 2017. However, before issuing the draft Feasibility Study, Ecology 
requests a response from the Port to Ecology's January 31, 2017, letter and comments regarding 
additional information on the Port's combined alternative. The Port's response is sought by 
April 7, 2017. Ecology also invites other comments the Port may have regarding International 
Paper's preferred alternative. If Ecology does not receive comments from the Port by this date 
the Port would have an opportunity to comment when the draft Feasibility Study is issued for 
public review. After April 7, Ecology expects to provide the Port's additional cleanup alternative 
to International Paper and ask for their comments. This parallels how the Port was afforded an 
opportunity to provide comments on International Paper's draft Feasibility Study. 

}1•• QA ~_~~  18 
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The draft Feasibility Study for the MFA that will be released for public comment will include: 
• International Paper's draft Feasibility Study (dated July 12, 2016). 
• The Port's comments on International Paper's draft Feasibility Study. 
• The Port's cleanup alternative for the MFA. 
• International Paper's comments on the Port's cleanup alternative. 
• Ecology's comments on both proposals. 

The draft Feasibility Study will provide cleanup alternatives that the local community, interested 
tribes, the Port, and International Paper may wish to comment on. The draft Feasibility Study is 
not a decision document. Once the public review of the draft Feasibility Study is completed, 
Ecology will consider all comments, conduct additional evaluation as needed, and then issue a 
final Feasibility Study. Next, a draft Cleanup Action Plan will be drafted—this will also have a 
public comment period. Unlike the Feasibility Study, the Cleanup Action Plan is a decision 
document as it describes a preferred cleanup alternative and how the alternative will be 
implemented. The final Cleanup Action Plan will be an exhibit to a legal document, e.g., consent 
decree, which will require the implementation of the Cleanup Action Plan and include a schedule 
to accomplish the Plan's remedial actions. 

If you have questions about the information requested in our January 31, 2017 letter, please 
contact me or have Ms. Hendriksen contact Ms. Kaia Petersen at (360) 407-6359. Ecology looks 
forward to working with the Port, International Paper, and the public to move the MFA forward 
in the cleanup process. 

Sincerely, 

JOHN A. LEVEL 
Assistant Attorney General 
(360) 586-6753 

JAL:tlt 
Enclosures 
By email 
cc: Sally Toteff, Ecology, SWRO Regional Director 

Darin Rice, Ecology, HWTR Program Manager 
Ava Edmonson, Ecology, HWTR SWRO Section Manager 
Kaia Petersen, Ecology, HWTR SWRO Project Coordinator 
Lisa Hendriksen, Port of Longview 
Norm Krehbiel, Port of Longview 
Chris Bailey, GeoEngineers 
Steven F. Hill, Miller Nash 
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Richard Mitchell, Miller Nash 
Connie Sue Martin, Schwabe Williamson & Wyatt 
John Cermak, Baker Hostetler 
Steve Ginski, International Paper 
Phil Slowiak, International Paper 
Paul Kalina, AECOM 
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Brien J. Flanagan 
 

T: 503-796-2915 
bflanagan@schwabe.com 

February 28, 2017 

 

VIA EMAIL 
 
John Level 
State of Washington, Office of the Attorney 
General 
1125 Washington Street SE 
PO Box 40100 
Olympia, WA 98504-0100 

Sally Toteff 
SWRO Regional Director 
Department of Ecology 
PO Box 47775 
Olympia, WA 98504-7775 
 

 

RE: Response to January 31, 2017 Department of Ecology Letter to Lisa Hendriksen 
Port of Longview | TPH & TWP Sites 
Our File No.: 068433-198751 

Dear Sally and John: 

The Port of Longview is in receipt of the Department of Ecology’s January 31, 2017 letter which 
provides what Ecology contends is a response and comments to the Port’s “combined Port 
alternative.”  After months of awaiting a response, and being repeatedly told that a response was 
imminent, we were surprised and disappointed that Ecology has retreated from its commitment 
made to us in our August 17, 2016 meeting to mediate the dispute between the Port and 
International Paper (“IP”) as to the preferred alternative for remediation of the MFA site at the 
Port.  Additionally, Ecology’s letter mistakes the two cost estimate examples we provided on 
September 27, 2016 with the “combined Port alternative” as two separate alternative proposals, 
which they are not.   Because Ecology’s response does not include a path toward resolution with 
IP and because the response indicates a fundamental misunderstanding of the “combined Port 
alternative,” I am writing to you directly to express frustration with Ecology and seek a meeting 
with Ecology to discuss moving forward. 

This letter sets out some of our concerns and recommendations for moving forward.  Because the 
Port values a strong relationship with its government partners, such as Ecology, we suggest a 
meeting immediately to discuss the status of the FS, the requirements under MTCA, and next 
steps for achieving resolution.   
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MFA Site and FS Proposal 

The issues here are simple.  IP’s historical operations contaminated the Port of Longview’s 
maintenance facility area (MFA site).  This fact is not in dispute.  The Port of Longview did not 
know of the contamination when it acquired the MFA site and did not cause the contamination.  I 
do not believe that information is in dispute either.  

As the responsible party, IP has been working on a remedial investigation and feasibility study at 
the property.  During the fifteen plus years that IP has been working on the RI/FS, and through 
various machinations and redos, IP has developed a feasibility study and a preferred alternative 
that involves solidifying all soils (whether contaminated or clean soil) at the MFA site by mixing 
it with a concrete-like mixture.  It is undisputed that this alternative will increase the amount of 
contaminated material at the MFA site (including bringing contaminated material to places 
where the soils are currently clean), impact the current and future uses of the property, and put 
the cost and responsibility for future handling and disposal of the solidified material on the Port.  
Not surprisingly, the Port is not willing to accept this. 

IP’s preferred alternative has been criticized by the Port since it was first presented in around 
2011.  As we’ve discussed with Ecology since then, the Port cannot accept IP’s proposal (and 
Ecology should not accept IP’s proposal) for numerous reasons that have been listed out and 
described in multiple letters to Ecology and IP, including: (a) the amount of contaminated 
material at the MFA site will increase as part of the solidification process; that is, remarkably, 
the remedy will actually cause more contamination of the environment, (b) the alternative will 
leave a large mound of solidified material at the site that will negatively impact the current and 
future use of the MFA site, and (c) the costs for disposal of the contaminated material during 
future development are being placed on the Port.1  These concerns strike directly at MTCA 
regulations for implementing an FS and conducting a disproportionate cost analysis (DCA).   

In selecting a remedial alternative, Ecology “…shall use permanent solutions to the maximum 
extent practicable.” WAC 173-340-360(2)(b)(i). See also RCW 70.105D.030(1)(b).  A DCA 
must analyze the permanence of alternative solutions by establishing a baseline solution that 
maximizes permanence and determining a preferred alternative based on the costs and benefits of 
alternatives compared to that baseline solution.  But, The DCA performed by IP does not 
establish the required ‘baseline,’ and then magnifies this failure by minimizing the weight given 
to permanence in the cost-benefit analysis.  This is contrary to the requirements and intent of 
WAC 173-340-360(3).   

In addition, IP discards the public concern factor required in the DCA by acting as though a 
public outreach plan and opportunity for comment is all that is required.  But, the MTCA 
regulations require that public concern be a factor analyzed as part of the cost benefit analysis.  
WAC 173-340-360(3)(f)(vii) (public concerns to be evaluated as part of DCA).   

                                                 
1 The concerns were also set forth in Attachment 1 to the Port’s September 27 submittal to Ecology. 
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Here, IP’s FS and DCA do not meet MTCA requirements.  The DCA and FS do not account for 
factors required by rule and fail to appropriately account for permanence in the DCA.  Based on 
the current FS, Ecology cannot make the required “preliminary determination by [Ecology] that 
the proposed cleanup action will comply with WAC 173-340-360.”  WAC 173-340-380. 

Importantly, “[T]he department has the discretion to favor or disfavor qualitative benefits and 
use that information in selecting a cleanup action.” WAC 173-340-360(3)(e)(ii)(C).  The 
Department’s determination to favor qualitative benefits and alternate remedies is supported by 
MTCA and the courts.  Dep’t of Ecology v. Tiger Oil Corp., 166 Wn. App. 720, 753-4, 271 P.3d 
331 (2012). 

The Port has suggested an alternative (the “combined Port alternative”) that greatly increases the 
permanence of the remedy, provides a mechanism to create less contaminated-but-solidified 
materials, and takes into account the concerns of the public, while not significantly increasing 
costs.2  The “combined Port alternative” does allow for some permanent impact, but not in areas 
where development around the Port’s rail infrastructure is planned and not in the near-surface 
soils where utilities are located and maintenance work is common.   

Ecology has oddly misconstrued the Port’s alternative, which, as we’ve made clear, is a “single 
Port alternative.”  The Port’s idea is simple—solidification of only contaminated soil, containing 
contaminated-but-solidified soils to specified areas, sampling and reuse of “clean” overburden, 
and disposal of additional contaminated-but-solidified soils as CAMU waste.  This alternative 
combines the cost saving elements of IP’s solidifacting alternative (S5B) and the permanence of 
the disposal alternative (S1).  The costs of this “combined Port alternative” will depend, in part, 
on the volume of solidified soils to be disposed of as CAMU-eligible waste.  That volume will 
only be known once the near-surface soils are sampled to confirm the extent of contamination.  
The Port’s September submission included two cost estimates that provided a reasonably likely 
and conservative/worst case estimate.3  The cost proposals illustrate that the “combined Port 
alternative” is unlikely to have a significant cost impact, and is significantly less than the 
excavation and disposal alternative (S1) which is the most permanent solution.  This “combined 
Port alternative” strikes the proper balance between cost and permanence and appropriately 
accounts for public concerns as is required under WAC 173-340-360(3) 

Ecology Must Commit to Moving the FS Process Forward 

At our August meeting, Ecology committed to working with both IP and the Port to get to 
resolution at the MFA area.  Specifically, Ecology committed to reviewing the “combined Port 
alternative” to assess whether it was an acceptable alternative that was protective of human 
                                                 
2 The Port has repeatedly stated that it could cover additional costs over and above the costs in IP’s preferred 
alternative created by shifting to the Port’s preferred alternative. 
3 The Port’s memo (“POL Memo - 9.26.16”) explicitly sets out that this is a “single” alternative and explains in clear 
and concise language that the cost estimates present two cost scenarios based on the amount of confirmed 
contaminated material to be disposed of as CAMU-eligible waste.  If the Port’s memo was not available to Ecology, 
a phone call to the Port would have quickly cleared up any confusion.  
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health and the environment and Ecology committed to working with the Port and IP to negotiate 
a resolution of the DCA and selection of a preferred alternative that will work for the Port, IP 
and Ecology. However, Ecology, in its response, indicates that it will have no involvement in 
facilitating a resolution. But, Ecology is the regulatory agency here. Ecology is responsible for 
making a decision under MTCA. See e.g., WAC 173-340-360." WAC 173-340-380. 

Here, the responsible party has refused to engage with the Port and wants to ignore the Port's 
concerns about the long-term impact on the Port's operations caused by IP's preferred 
alternative. The Port has repeatedly set forth the reasons why this alternative is not acceptable to 
the Port and does not meet MTCA requirements. The Port, as the public landowner and a 
concerned entity, has submitted comments expressing its concerns. Nevertheless, Ecology fails 
to intervene and require IP to implement a remedy that is protective of the environment, meets 
MTCA standards, and meets the reasonable requirements ofthe public landowner, the Port of 
Longview. Ecology !).as the authority and responsibility to usher forward a resolution that 
comports with MTCA and Ecology's responsibilities to the State. 

As a Washington public entity with a statutory mandate to provide economic development within 
its community, the Port needs this remediation to move forward, and it requires a remedy that 
will not prevent the Port's reasonable economic development opportunities as mandated by the 
legislature. Ecology's failure to lead is disappointing. The Port of Longview requires resolution 
of the contamination caused by IP. A resolution that makes the Port's property unusable and 
transfers the costs of removal to the Port is unacceptable to the Port and should be unacceptable 
to Ecology. 

Sally and John, I fear that Ecology's retreat from its commitments and failure to discuss these 
issues with the Port has damaged the trust the Port has in this process. I request a meeting 
immediately to discuss our path forward. 

Best regards, 

SCHWABE, WILLIAMSON & WYATT, P.C. 

~P~ 
Brien J. Flanagan 
BF:nkl 

cc: Norman G. Krehbiel, P.E. 
Connie Sue Manos Martin 
Steven F. Hill 
Christopher L. Bailey 
Kaia Petersen 
Darin Rice 
Ava Edmonson 
Richard Mitchell 
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DISCLAIMER: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any 
attachments are only a copy of the original document.  The original document is stored by GeoEngineers, Inc. and will serve as the official 
document of record. 

MEMORANDUM 

PLAZA 600 BUILDING, 600 STEWART STREET, SUITE 1700, SEATTLE, WA  98101, TELEPHONE:  (206) 728-2674, FAX:  (206) 728-2732 www.geoengineers.com 

TO:  Lisa Hendriksen 

FROM:  Chris Bailey 

DATE:  March 10, 2016 

FILE:  File 242‐010‐03 

SUBJECT:  Development of additional alternative for MFA cleanup action 

The cleanup action planning process being conducted for the Maintenance Facility Area (MFA) at the Port of 

Longview property by International Paper (IP) and URS/AECOM is currently at the stage of finalizing the 

Remedial Investigation (RI) and Feasibility Study (FS). The current FS documents being prepared by AECOM 

(previously URS), evaluates a range of alternatives to address soil and groundwater contamination, including 

contamination by non‐aqueous phase liquid (NAPL), associated with former IP operations. The range of 

alternatives being evaluated generally include alternatives that primarily use removal and disposal of 

contaminated media or that primarily involve in situ solidification (ISS) of contaminated soil. 

Pilot testing of the proposed ISS technology included in several alternatives in the most recent FS was 

documented in the June 28, 2013 URS document titled “In Situ Soil Remediation Treatability Study Report”. 

The results indicated that a significant level of expansion, ranging from 26 to 48 percent, would result from 

the ISS process. The alternatives that utilize ISS being evaluated by IP for the cleanup action at the MFA site 

utilize ISS across the entire cross section of soil above the upper silt unit and have no provision for disposal 

of soil. As a result, these alternatives utilize significant grade changes at the ground surface to account for 

and accommodate the additional material generated by the expansion during ISS treatment.  

As a result of reliance primarily on the ISS process, the preferred soil alternative carried in IP’s Public Review 

Draft MFA RI/FS, “S5B – Solidification Outside and Inside Building”, is expected to create short‐term and 

long‐term impacts to Port operations and operating costs. The factors associated with Alternative S5B that 

are expected to impact the Port include: 

 ISS is proposed within the entire footprint of MTCA Method C exceedances. This expands the 

footprint of the area of required deed restrictions, as Ecology has indicated that any ISS‐treated soil 

requires coverage by deed restrictions. 

 ISS is proposed across the entire depth of soil above the upper silt. The treatment of soil 

immediately below the paving base course down to the upper silt discounts the lower 

concentrations, or unknown concentrations, of contaminants in this shallow soil, which may be 

capable of off‐site disposal at reasonable cost. The treatment of this entire profile of soil creates a 

large volume of ISS‐related expansion and mixes highly contaminated deeper soil with the 

marginally contaminated shallow soil immediately below the asphalt base material. This results in 

the need to adjust grades due to the vertical expansion. 

kpet461
Sticky Note
Ecology received this document on September 27, 2016.

kpet461
Sticky Note
The Maintenance Facility Area will require institutional controls not only because of the presence of in-situ solidification and stabilization - treated soils, but because the cleanup will use MTCA Method C soil cleanup levels for protection of groundwater and establish a conditional point of compliance for groundwater.  WAC 173-340-440(4) outlines circumstances when institutional controls are required to continue protection of human health and the environment and the integrity of a remedial action.
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 Grade changes at the site extend beyond the contaminated footprint. The vertical expansion of ISS‐

treated soil within the limits of contamination, and without consideration for disposal of lower 

concentration soil, results in the raising of the surface elevation within the area of contamination by 

several feet.  This requires adjusting the grade of the surrounding surface to match the grade within 

the ISS footprint, resulting in a broad, sloped surface, including impacts to the grade of the adjacent 

access road.  

Port Concerns with Preferred Alternative S5B 

The issues stated above regarding IP’s proposed preferred alternative, S5B – Solidification Outside and 

Inside Building, are expected to create several short‐term and long‐term concerns for Port operations, 

including the following:  

 The presence of solidified soil triggers the need for deed restrictions at the site. The Port is willing to 

accommodate this to a degree, but the solidification process increases the volume of soil requiring 

coverage by the restrictions. 

 The ISS process significantly increases the volume of contaminated media remaining at the site, and 

requires raising the elevation of site surfaces within and beyond the limits of contamination to a 

degree that is expected to interfere with Port operations. 

 The ISS treatment results in contaminated media (ISS‐treated soil) closer to surface level relative to 

current conditions resulting in increased likelihood of encountering contaminated media during 

shallow construction activities (i.e., trenching, post‐hole digging). 

 Port costs associated with soil handling during future construction and maintenance projects is 

expected to increase relative to current conditions as a result of the larger volume created by the ISS 

process, and resulting higher elevation of contaminated soil relative to current conditions.  Future 

projects in the vicinity of the MFA that involve earthwork, such as utility trenching and constructing 

material loading pits, would have higher construction costs due to the anticipated waste 

classification of the ISS‐treated soil. 

Based on discussions between IP and the Port, in the most recent version of the FS, the Public Review Draft 

MFA RIFS Report, dated December 18, 2015, IP altered the preferred alternative in an attempt to account 

for future development in the vicinity of the existing rail line and in the vicinity of potential utility lines. Soil 

in these locations would be excavated and consolidated with contaminated soil in other portions of the site 

for ISS treatment and the excavated areas would be backfilled with clean fill to reduce impacts to the Port in 

the event those areas would require future excavation for development purposes. However, this alteration 

of the preferred alternative does not include consideration for off‐site disposal of soil, and therefore the 

volume of soil that is excavated from potential development areas and backfilled with clean soil results in 

further expansion of the volume of the overall process and additional changes to Site grades as a result. The 

increased elevation within and surrounding the treatment area associated with this revision to the preferred 

alternative results in even greater impact to elevations and slopes within the MFA and adjacent roadway, 

and results in significant filling up to and on top of the barrier wall for the TWP site.   

 

kpet461
Sticky Note
Ecology agrees that solidification increases the volume of treated soils, but the need for an environmental covenant is not triggered only by the presence of treated soils.  As noted in in a previous comment, institutional controls are required when MTCA Method C cleanup levels are used and when a conditional point of compliance is established.

kpet461
Sticky Note
On June 30, 2016, Ecology sent the Port an email and a review about the use of heavy equipment at the Port.  The Port will be able to move heavy equipment along the proposed grade of 5 percent for the North Tie Road in Alternative S5B. The proposed cross-slope will have to be adjusted to 2 percent for the Port to drive heavy equipment across the MFA. Ecology added language to Section 7.4.7 of the draft feasibility study stating that final post-remediation site grades in the MFA shall allow the Longview to transport and operate existing equipment.
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Port‐Proposed Alternative to Preferred Alternative S5B 

In order to address some of the negative impacts to Port operations associated with IP’s preferred 

alternative, GeoEngineers developed a revised version of Alternative S5B that would be expected to 

significantly reduce future impacts to Port operations and reduce future costs associated with construction 

projects within the MFA. The Port provided a Power Point file outlining the proposed alternative to IP and 

Ecology on March 19, 2015. This revised alternative combines the ISS treatment process with a moderate 

level of off‐site disposal of lower‐concentration soil to the degree needed to balance the expansion of ISS‐

treated soil and allow areas of the Site to remain as close as possible to current elevations. The general 

layout of the proposed alternative is presented in the attached figure. The general approach of this Port‐

proposed revised alternative S5B is as follows: 

 Reduce the volume of contaminated soil on site by removing and disposing of contaminated soils 

where perceived threat to groundwater from excavation is minimal (e.g., areas without DNAPL). 

 Reduce the footprint and thickness of solidified soil remaining on site by limiting ISS treatment to 

the soil layers where contamination is present at concentrations requiring higher cost off‐site 

disposal and/or treatment methods. 

 Eliminate exposure by Port workers to solidified soil during projects requiring shallow earthwork 

(i.e., trenching, post‐hole digging, etc.). 

 Eliminate effect of cleanup on final elevation and slopes within MFA. 

 Reduce Port costs associated with soil handling during future construction projects. 

 Reduce cleanup costs by utilizing ISS for significant volume of soil with highest contaminant levels 

and highest disposal costs. 

 Reduce the footprint (vertical and lateral) of necessary deed restrictions that will affect future Port 

use of the Site. 

For comparison purposes, the proposed additional alternative was built on the assumptions and unit costs 

used in the IP FS. A combination of two existing alternatives in the IP FS was used to develop an alternative 

that achieves the approach described above. Using elements of alternatives S1 (comprehensive excavation) 

and S5B (solidification outside and under the Mechanic Shop), a revised version of alternative S5B was 

developed that would rely heavily on in situ treatment, while utilizing excavation and off‐site disposal to a 

limited degree to minimize vertical expansion of the zone of contaminated soil and the resulting grade 

changes associated with the IP preferred alternative.   

The basic principle of this combined alternative is to use ISS for NAPL‐impacted soil within the footprint of 

observed NAPL, but only within the expected vertical profile of the NAPL to reduce the final volume of 

solidified soil. Contaminated soil that doesn’t have NAPL and has lower disposal costs would be excavated 

and disposed of off‐site. The attached figure shows the respective areas of treatment and excavation with 

off‐site disposal. This combination addresses several of the Port’s concerns with the current solidification 

preferred alternative:  
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 It prevents mixing the most highly contaminated soil immediately above the upper silt with cleaner 

soil immediately below the asphalt base material;  

 It prevents a net increase in the volume of contaminated soil;  

 It prevents the need to alter final elevations and slopes across the site as a result of vertical 

expansion of a large solidification volume; and, 

 It results in clean fill across the site to a depth of 5‐6 feet, allowing most utilities to be trenched 

without potential exposure to contaminated soil and allowing this shallow soil to be excluded from 

deed restrictions.  

The proposed revised alternative was laid out using graphics from the IP FS, combining the elements of 

several of the alternatives. The footprint of the solidification process was developed based on the footprint 

of the IP FS Alternative S4‐Excavation Outside Building Footprint from the IP FS, which is excavation of only 

the soil within the NAPL footprint, inside and outside the building. The area of soil exceedances outside the 

footprint of Alternative S4, which would be excavated and disposed of off‐site is a small area to the 

northwest of the footprint of excavation under Alternative S4. The attached figure presents the layout of the 

components of the proposed revised Alternative S5B, including areas of proposed ISS and excavation with 

off‐site disposal.  

Cost Analysis of Port‐Proposed Alternative to the IP Preferred Alternative S5B 

The cost of the proposed revised Alternative S5B was evaluated based on the assumptions used in the IP FS, 

including capital unit costs, indirect costs, and long‐term monitoring costs. The assumptions associated with 

the revised alternative were entered into costing spreadsheets obtained from IP from the FS.  Based on the 

scope of the alternative described above, the primary cost assumptions are as follows: 

 Solidification of approximately 3 to 4 feet of soil directly above the upper silt. This layer allows a 

factor of safety that all of the NAPL impacted soil is treated. 

 Within the footprint of the solidification, soil below the asphalt paving structural base material 

would be excavated down to the expected upper surface of the soil to be solidified. On average, this 

is approximately 4 feet, considering an average 10‐foot total depth to the top of the upper silt, but 

would be less in some areas. 

 Outside the footprint of the solidification (limited area in the northwest portion of the site) soil will 

be excavated down to the upper silt. 

 All excavated soil exceeds MTCA Method B levels, but is eligible for a contained‐in determination 

and disposal as non‐hazardous material at a Subtitle C facility or as CAMU‐eligible waste. 

 All excavated soil is assumed to exceed Method C limits, requiring CAMU‐eligible disposal at 

$160/ton (IP FS cost). This is a conservative assumption, as it is expected that some soil immediately 

below the base material likely does not exceed Method C limits and can be disposed of at a Subtitle 

D facility for $52/ton (IP FS cost) after a contained‐in determination. You can see below how the 

percentage that does not exceed Method C impacts the cost. 
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Alternative S5B includes the top foot of the Upper Silt in the treatment volume, addressing contaminated soil found in the Upper Silt and limiting potential breaches of the Upper Silt. The Combined Port Alternative should include the same level of treatment.
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Based on these assumptions, the total cost for the combined alternative is estimated at $4.04 million. 

Additional cost savings may be realized based on the actual disposal and/or reuse options for excavated soil. 

Some excavated soil likely meets MTCA Method C, allowing reuse as fill rather than disposal as CAMU‐

eligible waste ($160/ton). If not used as fill and disposed at Subtitle D facility with a contained‐in 

determination, significant savings can also be achieved; approximately $215,000 for each 25% excavated soil 

that can be disposed of as Subtitle D waste, versus CAMU‐eligible waste. 

For comparison, the cost for Alternative S5B is $3,420,000 and the cost for alternative S1 is $5,830,000. The 

proposed revised alternative has a delta of $620,000 over the current alternative S5B while still falling 

significantly short of the cost of Alternative S1. The attached table presents a comparison of the proposed 

revised alternative to the current Alternatives S1 and S5B in the IP FS. This table also includes an evaluation 

of potential future costs associated with hypothetical Port projects and the respective disposal costs for the 

three alternatives. This analysis indicates that under Alternative S5B that relies solely on ISS, the potential 

future cost of disposing of solidified soil excavated to construct a potential dump pit project is 

approximately double the cost of incorporating a moderate level of excavation during cleanup, as included 

in the proposed alternative described in this memorandum ($1,250,000 versus $620,000). 

The current preferred alternative carried by IP through the RI/FS process utilizes proven treatment 

technologies to address contaminants at the Port of Longview MFA site. However, the alternative selection 

process performed in the FS has focused on selecting an alternative that will be cost‐effective for IP, without 

adequately considering the effects of the selected alternative on current or future Port operations within 

the MFA or future costs incurred by the Port during future construction at the site. Incorporating the 

changes to the current preferred alternative in the FS represented by the proposed revised alternative 

described in this memorandum would achieve a permanent cleanup action while also reducing the short 

term and long term impacts to the Port resulting from the conditions following construction of the cleanup 

action.  

We sincerely appreciate the opportunity to provide these services to the Port of Longview.  Please contact 

us with any questions. 

Sincerely, 

       
 
 
 
      Chris Bailey 

kpet461
Sticky Note
As stated previously, Ecology’s “contained-in” policy allows disposal of soils with contamination less than Method B levels in a Subtitle D facility.



Port-Proposed Compromise Alternative
Area of Excavation and 
Disposal Only

Area of excavation and disposal of shallow soil 
overlying NAPL-impacted soil with solidification 
of 3-foot interval of NAPL-impacted soil above 
upper silt.

Potential area of excavation of NAPL-impacted 
soil and consolidation with other NAPL soils 
for solidification to limit solidified soil from 
within potential footprint of rail spur dump pits



Comparison of Alternatives
Existing S1 Existing S5B POL Proposed

DNAPL Soil Under and 
Outside Building

Excavation, 
Treatment, and 
Disposal

Solidification Solidification

Non DNAPL Soil exceeding 
MTCA C Under and 
Outside Building

Excavation and 
Disposal

Solidification Excavation and 
Disposal

Soil Below MTCA C within 
Cleanup Area

Excavation and 
Disposal

Solidification Potential Stockpile
and Reuse

Volume of Contaminated 
Soil Removed/Remaining

6500CY / 0 CY 0CY / 11830 CY 3570 cy / 4100 cy

Alternative Cost $5.830M $3.420M $4.040M

Potential Future Disposal 
Costs (150-foot long 
trench, 35CY [53 tons]) 

$0 $8,400 $0

Potential Future Disposal 
Costs (5,200 CY [7,800 
tons] during dump pit 
construction) 

$0 (excavated clean 
fill reused by Port)

$1,250,000 (dispose 
of solidified soil as 
CAMU-eligible)

$0 (excavated clean 
fill reused by Port)
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To:  Department of Ecology 
 Kaia Peterson 
 Ava Edmonson 
 
From: Port of Longview 
 Lisa Hendriksen 
 
RE: Port of Longview Alternative 
Per our discussion on August 17, 2016 at a meeting at the Department of Ecology, the Port of Longview appreciates 
the opportunity to once again present an alternative for addressing contaminated soil in the MFA area that the Port 
feels should be evaluated in the cleanup action selection process for the MFA Site. This is the third time the Port has 
presented this alternative; previous versions were presented in March 2015 and December 2015.  

The version attached to this memo is conceptually the same as the Port previously has presented.  Revisions were 
made to unit costs from the 2016 FS that were updated since the 2014 FS upon which the cost estimate for our 
alternative was based, and to incorporate monitoring that was added to the IPCo alternative cost estimates since the 
2014 FS. The cost estimate files for the Port’s alternative are attached to this memo.  

Attachment 1 is the GeoEngineer’s memo describing the alternative, which was previously presented to Ecology; 
the costs within this attachment do not included the updated costs presented in the 2016 FS. Attachment 2 is the 
revised graphical representation of the elements of the Port alternative, reflecting the excavation (from IPCo 
Alternative S1) and solidification (from IPCo Alternative S5B) components that were combined to make up the single 
Port alternative.   

Attachment 3 is the cost estimate file for the Port Combined alternative utilizing the format from the IPCo FS. This 
version of the cost estimate combines the respective solidification, excavation, and disposal elements and uses a 
conservative assumption that all of the excavated soil requires CAMU-eligible disposal. This conservative estimate 
shows the total cost of the alternative to be $4.67M, which is $740K more than the current preferred alternative S5B 
in the FS. Because this is a conservative estimate with respect to disposal costs, an alternate version was developed 
using a more reasonable disposal scenario.  The cost estimate for this version is presented as Attachment 4. In this 
scenario, the CAMU-eligible disposal is reduced to 2/3 of the total disposal, with the remainder disposed as Subtitle 
D waste. This reduces the cost of the Port alternative to $4.35M, or approximately $300k less than the Port 
conservative scenario and $440k more than the preferred alternative. For reference, the current Alternative S1 in the 
FS, relying solely on off-site disposal, is $6.44M. 

 Attachment 5 is provided to respond to the statement that “the Port keeps changing their minds,” which is 
inaccurate. This attachment is a timeline of milestone events beginning in 2011 which demonstrates the discussions 
regarding the development of the solidification technology for the MFA Site and how that technology has been 
included in FS alternatives.  The Port initially raised the issue of expected expansion of treated soil by the 
solidification technology in 2011 when IPCo was developing the scope of treatability testing. At that time and 
repeatedly after the treatability test results indicated a substantial expansion of treated soil should be expected, the 
Port has consistently expressed its concerns regarding the effect of the expected expansion of soil treated by 
solidification.  

kpet461
Sticky Note
Ecology received this document on September 27, 2016. 
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The Port raised the volumetric expansion issue with IPCo again in December 2013 during a meeting at the Port 
regarding the Treatability Analysis results. IPCo stated they understood the Port’s concern and it was the Ports’ 
understanding that they would seek to accommodate this issue in the next version of the RI/FS. Unfortunately, the 
February 2014 FS draft version contained no such accommodation. 

While the Port acknowledges the role solidification plays in a cost effective alternative for the MFA Site, the Port has 
consistently expressed its significant concern regarding the increased volume of contaminated materials, the 
resultant decreased distance between ground surface and contaminated materials, the increased risk to workers, and 
increased disposal costs for the Port if the expanded, contaminated soil is allowed to displace clean shallow soil. A 
discussion with IPCo regarding these concerns led to changes to Alternative S5B in the 2015 FS. However, these 
changes - intended to mitigate some of the Port’s concerns - actually led to exacerbated conditions with 
contaminated solidified soil immediately under pavement in some areas and an increased effect on topography of 
what is currently a flat storage area.  

As you will see in Attachment 5, in July 2015 the Port advised IPCo in email correspondence that the Commission 
could potentially support the SB5 alternative, but still had significant concern regarding the volumetric expansion. The 
Port also advised IPCo that the Commission has ultimate decision-making authority over the Port’s approval or 
disapproval of the final alternative.  

In September 2015, after several conference calls between IPCo and the Port to try and resolve our differences and 
come up with a solution that would meet both of our needs, the Port advised IPCo that the Commission did not 
support of the SB5 alternative. IPCo chose to move forward anyway, without any further considerations to the ‘Port 
Alternative’.  

Ecology stated during the August 17, 2016 meeting that the final RI/FS issued in July 2016 resolved some of the 
Port’s concerns regarding off-site disposal, incorporated the Port’s concerns regarding volumetric expansion and 
future use of Port property, and satisfied our DCA concerns by adjusting the costs. The Port asked GeoEngineers to 
do a cross reverence between the February 2014 and October 2015 version and the October 2015 and July 
version.   

 These are the main points regarding comparison of alternatives: 

• The costs for Alternative S5B (or Alternative S1) did not change between the October 2015 and July 2016 
versions of the FS, suggesting that substantive changes to the alternatives were not made during that 
period.  
 

• Regarding inclusion of off-site disposal, the cost estimates for the 2014, 2015, and 2016 versions of the FS 
all eliminate off-site disposal of soil. Those iterations all limit disposal costs to varying amounts of asphalt 
disposal/recycling. In contrast, the 2011 version of the FS included costs for disposal of clean overburden 
soil. The cost for this disposal in the 2011 FS is not insignificant, about $240k of raw cost before 
contingency and multipliers.  

 
• Several changes were made to costs between the February 2014 and October 2015 versions of the FS. 

These changes were primarily associated with incorporating the zoned approach for Alternative S5B where 
soil was excavated and relocated from downgradient portions of the site prior to solidification. This change 
was made in the October 2015 version. Minor changes to unit costs as well as adding additional monitoring 
were also incorporated in the October 2015 version. 
 

• The DCA method appears constant through the multiple versions; comparing the quantity of contamination 
addressed through either solidification or off-site treatment/disposal to cost to determine greatest benefit per 
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unit cost. This method continues to score on-site solidification the same as excavation and off-site disposal, 
which the Port disagrees with. This evaluation method fails to consider that the solidification method results 
in an increased volume of contaminated media on site, results in the need for restrictive covenants on an 
increased volume of media, increases future costs for Port construction and maintenance activities, and 
increases risk to Port and contractor workers under some construction and maintenance scenarios. This has 
been a repeat subject in comments provided to Ecology.  
 

• A comparison of the FS text between 2015 and 2016 versions indicates minimal substantive changes.  
o The main changes observed include adding further emphasis regarding the need to monitor the asphalt 

paving to preserve the necessary barrier above the remaining contaminants.  
 

• Section 7:  
o Text was added to Section 7.4.7 of the 2016 version to address final grade restrictions and storm water 

collection associated with the increased elevation of the treated area and resulting slopes. 
 

o There is the inclusion of additional sampling to characterize the extent of clean soil to be used as 
backfill. The Port had requested this be incorporated as a way to characterize soil that doesn’t require 
solidification, including the extent of soil that can be cost-effectively disposed of off-site as a way to 
mitigate the expansion of soil selected for treatment due to high disposal costs (NAPL-impacted soil). In 
the revised FS, this sampling is only being used to characterize soil that can be used as backfill, rather 
than as a way to segregate soil for disposal to reduce the overall volume of contaminated soil on site. 
This is a small step, but is still not a commitment to include off-site disposal as an option during 
construction. This is how it is worded in Section 7.4.7 of the 2015/2016 FS: During the pilot test, further 
characterization of shallow soil in Zone 1 would be conducted to assess whether any soil below 3 feet 
bgs could be removed from in situ solidification treatment. Any soil identified as containing 
concentrations of COCs below cleanup levels could be placed above solidified soil within Zones 2 and 3 
to provide additional depth in which the Port could work during potential future development or could be 
used as backfill in Zone 1. Soil with contaminant concentrations below Method C cleanup levels but 
above Method B cleanup levels would still be considered contaminated, requiring coverage by 
restrictive covenants, and replacing actual clean soil/base material with soil requiring coverage by a 
restrictive covenant would be considered unacceptable to the Port.  

 
• Section 8: 

o The 2016 version of the FS was revised to include the statement “volume of contaminants is 
unchanged by the solidification process”, which is generally true but not a common measure of 
performance considering we are typically working with contaminants present within a medium, like soil 
or groundwater. This has a connection to the evaluation of permanence in the FS, which is described in 
Section 8.2.5 as “The degree to which the alternative permanently reduces the toxicity, mobility or 
volume of hazardous substances…”. This is the language in MTCA guiding the DCA. The change of 
volume of contaminated media should be evaluated, not the volume of contaminants.  

 
• Section 9:  

o In multiple instances in Section 9, the 2016 version of the FS was edited to emphasize that the “volume 
of contaminants is unchanged by the solidification process”. This statement de-emphasizes the primary 
issue for the Port, which is that the mass, volume, and vertical extent of contaminated media increases 
as a result of the solidification process. The volume of media (soil and groundwater) containing 
contaminants at concentrations above risk-based levels should be the primary concern in the RI/FS, 
particularly if the technology doesn’t affect the mass of contaminants and the resulting media is 



4 | P a g e  
 

considered contaminated media that requires coverage under restrictive covenants or requires disposal 
as contaminated or hazardous material. 
 

o In multiple instances in Section 9, the 2016 version of the FS was edited to refer to the solidified 
contaminated soil as “treatment residuals” that will be left on site. The “residuals” terminology implies a 
situation where a small fraction of waste is generated by a treatment process (e.g., ash resulting from 
combustion) and undermines the Port’s concern that the result of the solidification process is an 
increased mass and volume of contaminated media that requires the same considerations as the 
current contaminated soil from the standpoint of direct-contact exposure and waste handling and 
disposal. In contrast, Section 9.1.2 of the 2016 FS describing the Permanence criterion states that “the 
volume of the treated soil will increase” when referring to the solidification alternative but the statement 
“There is no change to the volume of contaminants and impacted soil with this technology” is used 
when referring to off-site disposal. Different terminology is being used for essentially the same issue to 
prevent a direct comparison of the effect of each alternative. 
 

o The evaluation of "Consideration of Public Concern" continues to be deficient because the Port's long-
term impact arguments are not mentioned (aside from the slope issue).  The Port is a public agency that 
is authorized to represent the public in the economic development of its facilities for the benefit of the 
public.  Therefore, all of the Port's concerns should need to be addressed in this section of the FS.  

 
• Generally, the changes made in the past few versions of the MFA FS have not addressed the Port’s primary 

issue associated with a solidification-only alternative; increased net volume of, and reduced depth to, 
contaminated media and the likely future risks and costs to the Port.  

 
• Regarding addressing Port concerns, the only substantive changes between the 2015 and 2016 document 

involved addressing the anticipated slope issues and crane movement.  No changes were made to address 
the Port's future redevelopment plans or the long-term impacts on the Port's business from the necessary 
deed restrictions due to leaving contamination in place.   
 

• One thing missing in the "Protectiveness" evaluation is the consideration of the impacts on future 
redevelopment by the Port.  This is not a site where the landowner is agreeing to not disturb the residual 
contamination through a voluntarily negotiated strict deed restriction and therefore, there should be some 
consideration of the Port's future development plans in assessing protectiveness of the solidification 
alternative.  
 

• The "Effectiveness over the Long Term" section is deficient because it ignores the Port's future development 
of the site.  It simply uses the WAC designations to rank solidification over off-site disposal.  It is clearly 
stated in the WAC that that list should only serve as a guide.  Solidification is only effective long term if the 
material remains undisturbed.  That is not the expectation here, so some adjustment to the list should be 
accounted for given the Port's stated plans regarding redevelopment of the site.  The Port’s desire to 
develop the property and the expanded vertical footprint of the contaminants, resulting in future exposure to 
contaminated media by Site workers, should definitely affect the long term effectiveness.   

 
Although the Port understands that alternative S1 appears disproportionately costly, we feel that an alternative that 
combines the best elements of solidification and off-site disposal would provide the highest level of protectiveness 
and permanence with a moderate level of increased cost associated with off-site disposal of the quantity of soil 
required to maintain site-wide grades and maintain an acceptable depth below ground surface to contaminated 
media.  This would provide for a remedy that protects human health and the environment, while allowing the Port to 
serve its statutory mandate of economic development and productive use of its property. 
 



Port of Longview Issue Timeline 

1 
 

July 1 2011 Port provides comments by email on ISSS Treatability Testing Work Plan, indicating 
concern regarding expansion resulting from treatment and the removal of clean soil to 
allow expansion of treated soil, resulting in increased volume of contaminated media. 

July 8, 2011 Port provides comments on 2011 RI/FS. Comments included concerns regarding 
quantification of the expected bulking of solidified soil resulting in increased volume of 
contaminated soil left on site following cleanup and how this should affect the 
Permanence of the alternative (expected reduction of toxicity, mobility, and volume). 

October 14, 2013 Port provides comments on IP Cleanup Action Alternative Conceptual Technical 
Memorandum. Port commented on the expected increased volume of contaminated soil 
resulting from the solidification technology and the desire to incorporate excavation and 
off-site disposal of clean and/or marginally contaminated soil to allow solidification without 
affecting topography of the site and impacting future development. 

April 21, 2014 Port provides comments on 2014 FS sections of RI/FS. Port continues to comment 
regarding expansion of solidified soil and including excavation in the alternative: 
“…discussion is needed regarding the issues associated with the increased mass of the 
stabilized soil and the possibility that material may need to be removed and transported 
off-site for disposal if the stabilized soil expands beyond the existing limits of 
contaminated soil, increasing the volume and weight of contaminated media at the Site 
and affecting the final surface grades of the facility.” 

August 20, 2014 Port emails Ecology regarding re-issuance of FS 
September 8, 2014 Ecology Comments on Revised FS Sections 
October 7, 2014 Port and Ecology have a conference call regarding revised FS 
November 5, 2014 Port notifies Ecology that they are meeting with IPCo regarding issues with the 

alternatives and to request a meeting in January 
December 10, 2014 Attorney Meeting Between International Paper and the Port of Longview 
January 5, 2015 Meeting with Ecology regarding attorney meeting in December 2014 
January 27, 2015 GeoEngineers develops new “Port Alternative” by utilizing the components of S1 

(excavation) and S5 (solidification) 
February 10- March 4, 
2015 

Port emails cost estimates and outline of “Port Alternative” to Ecology and IPCo 

February 24, 2015 Meeting set for review of “Port Alternative” for March 20th 
March 4, 2015 Port emails revised cost estimates to Ecology and IPCo 
March 19, 2015 Port emails slide deck of “Port Alternative” to IPCo and Ecology 
March 20, 2015 At Ecology request, in lieu of Ecology and Port meeting - Technical Call Between IPCo 

and the Port of Longview 
March 27, 2015 Technical Meeting Between International Paper and the Port of Longview 
March 30, 2015 Conference call with Ecology regarding meeting on the 27th 
April 27, 2015 Delivery of Draft Technical Memorandum to the Port of Longview 
May 4, 2015 Delivery of Draft Technical Memorandum to Ecology (comments did not reflect all 

concerns/comments raised by the Port in the final to Ecology) 
May 11, 2015 Conference call between Port, IPCo, Ecology, AECOM, GeoEngineers regarding Tech 

Memo 
May 15, 2015 Port email communication to IPCo and Ecology regarding Alternative SB5  tentative 

support and their great deal of concern with the volume of contaminated material being 
left on site and the potential costs of future disposal if work is conducted in that area. 

July 10, 2015 Port – IPCo and Ecology email correspondence of upcoming meeting on the 29th. Port 
informed both that they had not had an in-depth discussion with Commission on 
alternatives changes 



Port of Longview Issue Timeline 

2 
 

July 29, 2015 Ecology meeting with IPCo, Port and associated attorneys  
August 17, 2015 Port, GeoEngineers, IPCo, and AECOM and attorneys discussed moving forward and 

alternatives, cost sharing, incorporation of “Port Alternative” into IPCo FS document. 
September 3, 2015 Port, GeoEngineers, IPCo, AECOM conference call regarding “Port Alternative” 
September 9, 2015 Port staff discussion with Commission 
September 9, 2015 Port email correspondence to IPCo regarding Commission direction re: inclusion of “Port 

Alternative” in IPCo FS 
September 21, 2015 IPCo call to Port; Moving forward with drafted FS parallel to Port; will not include “Port 

Alternative” in IPCo FS 
September 28, 2015 Port call to Ecology regarding upcoming October 8th RI/FS deadline 
October 26, 2015 GeoEngineers on behalf of the Port submits comments on last draft of the RI/FS and 

restates comments proved on previous versions of the RI/FS that have not been 
addressed by Ecology and IP. Specifically, the Port provided comments on the Draft 
RI/FS on July 8, 2011, the Draft Final Revised RI on September 23, 2013, the Draft Final 
Revised RI/FS Cleanup Action Alternative Conceptual Technical Memorandum on 
October 14, 2013, and the Draft Final FS on April 21, 2014. The Port continues to stand 
by earlier comments and reiterated those issues.  

November 9, 2015 Ecology comments to Port regarding 10/26 comments 
November 9, 2015 Port seeks a conference call with Ecology 
November 11, 2015 Port and Ecology discuss comments and concerns regarding RI/FS 
November 23, 2015 Port email correspondence with Sally Toteff regarding setting up a meeting between the 

Port and Ecology 
December 17, 2015 Port and Port attorney met with Ecology staff and Sally Toteff and AG regarding issues of 

the current IPCo FS alternative. 
December 2015- March 
2016 

Port and Ecology email correspondence regarding additional information regarding crane 
movement. 

January 6, 2016 Port email to Ecology with crane information and stressing that the crane movement was 
not the main issue but the future development at this site with the proposed preferred 
alternative negatively impacts the Port's current operations as well as future opportunity 

March 17, 2016 Ecology requesting additional information on the cranes 
April 4, 2016 Port email to Ecology with additional information on cranes 
June 30, 2016 Ecology email regarding crane movement 
 
 
 
 
 
 
 
 
 
 
 
  



Comparison of Alternatives
Existing S1 Existing S5B POL Proposed

DNAPL Soil Under and 
Outside Building

Excavation, 
Treatment, and 
Disposal

Solidification Solidification

Non-DNAPL Soil exceeding 
MTCA C Under and 
Outside Building

Excavation and 
Disposal

Solidification Excavation and 
Disposal

Soil Below MTCA C within 
Cleanup Area

Excavation and 
Disposal

Solidification Potential Stockpile
and Reuse

Volume of Contaminated 
Soil Removed/Remaining

6500CY / 0 CY 0CY / 11830 CY 3570 cy / 4100 cy

Alternative Cost $6.43M $3.93M $4.64M

kpet461
Sticky Note
Revised cost estimates for Alternative S5B and the Port of Longview's preferred alternative are included in Attachment B to a letter dated April 18, 2018 to Ecology from Ridolfi Environmental. The April 13, 2018 letter is in the Responsiveness Summary for the draft RI/FS Report for the Maintenance Facility Area. 



COMBINED PORT ALTERNATIVE - 2/3 DISPOSAL AS CAMU

Client International Paper Estimator
Location Longview, Washington Report Date
Project MFA Area Remediation Last Updated
Document RI/FS Cost Estimate Source of Costs
Soil Removal YES Groundwater Treatment
Soil Treatment Area 26,400 SF GW Treatment Area
Treatment Perimeter 1,120 LF GW Treatment Method
Soil Disposal Volume 3,567 CY Treatment Depth FT bgs

Alternative 1 7467 10,400 CY of soil will be excavated over 26,400 34,700 SF area  
Specific 2 3,900 CY of soil excavated will be clean overburden materials
Assumptions 3 2378 6,500 CY of soil excavated will be above Method C cleanup levels

3 1189 CY of soil excavated will be above Method B but below Method C cleanup levels
4 2766 8,450 CY of soil will be solidified over 24900 32,600 SF area outside building footprint
5 An additional 167 550 CY of soil will be solidified from a 1500 2,100 SF area under the Mechanics Shop
6 Zone of solidification will be lower 3-foot, directly above upper silt 3 to 10 feet bgs
7 A portion of the Port's maintenance building will be removed to access contaminated soil
8 Some of the Port's maintenance operations will be temporarily moved
9 Average depth of excavation will be 8 feet bgs
10 510 CY of soil containing DNAPL will be treated by RCRA stabilization with CAMU approval 
11 All soil with DNAPL will be transported to Arlington, OR for RCRA stabilization
12 Non DNAPL contaminated soil above Method C will be landfilled as CAMU-eligible waste in Arlington, OR
13 Existing utilities will need to be removed and replaced following excavation and treatment activities
14 4 months will be needed to perform the work
15 4 to 5 weeks will be needed for the solidification / stabilization tasks
16 Site will be restored to existing conditions following remediation
17 Water is readily available on site

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$1,622,755 1 Mobilization / demobilization 1 LS $67,000 $67,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 350 CY $300 $105,000
4 Temporary relocation of Port maintenance operations 1 LS $30,000 $30,000
5 Demo Port's Maintenance Building (east corner) 3,000 SF $25 $75,000
6 Demo Horizontal bioventing wells & connection piping 800 LF $37 $29,600
7 Decommission groundwater monitoring & biovent wells 35 EA $920 $32,200
8 Specialty Subcontractors (surveyor, utility locate) 1 LS $8,000 $8,000
9 Demo underground utilities and fencing 1 LS $28,000 $28,000
10 Demo retaining wall 160 LF $75 $12,000
11 Install Freeze Wall Shoring for building (200 LF) 0 SF $34 $0
12 Install Freeze Wall Shoring for excavation perimeter (720 LF) 0 SF $31 $0
13 Install Sheet Pile Wall Shoring along slurry wall (100 LF) 2,500 SF $45 $112,500
14 Remove surface asphalt in storage yard and road 32,200 SF $0.88 $28,336
15 Remove 42-inch HDPE culvert and replace after excavation 125 LF $150 $18,750
16 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,900 CY $27 $105,300
17 Excavation and Stockpiling of Contaminated Soil 3,567 CY $28 $99,867
18 Loading of Contaminated Soil 5,350 TN $6 $32,100
19 Import of clean fill to the site 2,393 CY $20 $47,869
20 Contaminated water handling and Environmental Protection 0 LS $32,500 $0
21 Backfill and Compaction of Excavation 7,467 CY $9 $67,200
22 Solidification Materials (8% NewCem Slag Cement) 352 TN $130 $45,760
23 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 88 TN $230 $20,240
24 Solidification Materials (0.5% Caustic Soda) 22 TN $1,275 $28,050
25 Solidification Labor and Equipment Outside Building Footrprint 2,767 CY $60 $166,000
26 Solidification labor and Equipment Under Mechanics Shop 167 CY $60 $10,000
27 Geotextile fabric marker layer over solidified soil 2,933 SY $1.75 $5,133
28 Asphalt paving of site 32,600 SF $4.00 $130,400
29 Rebuild Access Road (150 LF) 3,750 SF $5 $18,750
30 Rebuild retaining wall 160 LF $150 $24,000
31 Replace connection piping for bioventing system 600 LF $40 $24,000
32 Reconstruct maintenance building (east corner) 3,000 SF $50 $150,000
33 Monitoring Well Installation 10 EA $5,400 $54,000
34 Contractor Reporting and Closeout Submittals 290 HR $90 $26,100

Contaminated Waste Disposal and Transportation

$709,857 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $255 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $55 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 0 GAL $10 $0
4 Liquid NAPL Transportation Costs to Incinerator 0 DRUM $250 $0
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 3,567 TN $115 $410,167
6 Transportation Costs to Subtitle C Landfill 3,567 TN $55 $196,167
7 Non-Hazardous Material Disposal Costs (Subtitle D) 1,783 TN $30 $53,500
8 Transportation Costs to Subtitle D Landfill 1,783 TN $25 $44,583
9 Contaminated water treatment and disposal 0 GAL $0.20 $0

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 320 TN $8 $2,560
11 Transportation Costs to Asphalt Recycler 320 TN $9 $2,880

Subtotal Contractor Costs $2,332,612

Contractor Contingency (%) 20 % $2,332,612 $466,522

Total Contractor Costs $2,800,000

Christopher L. Bailey:

10,400CY - 
26400SFx3ft/27 = 

Christopher L. Bailey:

7467CY total excavated - 3,900 CY 
clean overburden (asphalt base) = 
3,567CY. Assume 1/3 of soil 
excavated below asphalt base 
exceeds method C but not Method 

Christopher L. Bailey:

24900SFx3ft/27 = 2766CY

Christopher L. Bailey:

Solidification of 3-foot zone 
directly above upper silt

Christopher L. Bailey:
Eliminate Freeze Wall due to 
shallow depth of excavation and 
ability to demolish part of building

Christopher L. Bailey:
10400CY - 26400SF x 3FT / 27 
(solidification volume) - 3900CY 
(asphalt base) = 3567CY

Christopher L. Bailey:
3567CY - 40% x 2933CY (volume 
of solidified soil) to account for 
reduced need for backfill as a 
result of expansion of solidified 
soil.
Christopher L. Bailey:
Eliminate water handling as a 
result of solidification in deeper 
soil across most areas.

Christopher L. Bailey:

24900SF x 3ft thickness / 27 = 
2766CY
Christopher L. Bailey:

1500SF x 3 ft thickness / 27 = 
167CY

Christopher L. Bailey:
Removal of portion of building and 
overlying soil eliminates need for 
expensive solidification process

Christopher L. Bailey:
Assume all excavated soil 
disposed of as CAMU-Eligible 
waste

Christopher L. Bailey:
Eliminate water disposal as a 
result of solidification in deeper 
soil across most areas.

Christopher L. Bailey:

7467CY total excavated - 3,900 
CY clean overburden (asphalt 
base) = 3,567CY. Assume 2/3 of 
soil excavated below asphalt 
base exceeds method C

C:\Users\cbailey\Documents\Work Files\Working Files\Port of Longview\Alt 5a cost analysis\August 2016 redo\POL Alternative Cost Analysis August 2016.xlsx
Page 1 of 2

9/9/2016
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Sticky Note
See Ecology's comments on the Combined Port Alternative, dated January 31, 2017.



COMBINED PORT ALTERNATIVE - 2/3 DISPOSAL AS CAMU (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $2,800,000 $56,000
2 Regulatory Review, Coordination, and Meetings (% DCC) 1 % $2,800,000 $28,000
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
3 Engineering Design (% DCC) 5 % $2,800,000 $140,000
4 Planning for temporary relocation of Port Maintenance Ops 100 HR $135 $13,500
5 Bid & RFI Support 60 HR $135 $8,100
6 Construction Oversight and QA (% DCC) 5 % $2,800,000 $140,000
7 System Startup (if applicable) 0 LS $0 $0
8 Confirmational Sample Collection and Reporting 1 LS $15,000 $15,000
9 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $528,600

Contractor Contingency (%) 10 % $528,600 $52,860

Total Engineering Costs $581,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LONG-TERM MONITORING COSTS

Annual O&M Cost (Institutional Controls Maintenance and Asphalt Inspection/Repair as Needed 30 Years of Annual O&M

$15,036 1 Project Management and Coordiation 16 Hr $135 $2,160
2 Annual Inspection and Reporting 32 Hr $110 $3,520
3 Update Ics Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,000

O&M Contingency (%) 25 % $15,000 $3,750

Total Annual O&M Cost $18,800

Annual LTM Cost (Monitoring and Sampling of Leachate and Physical performance of solidified soil) 10 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mob/Demob for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Total Annual O&M and LTM Cost $26,330

LTM Contingency (%) 25 % $26,330 $6,583

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total Non-Routine O&M Cost Estimated to be 2% of Construction Costs $0

Total O&M and LTM Cost Years till project completion 30 $893,000

Present-Worth O&M Cost Presumed Interest Rate 0.03 $649,000

ALTERNATIVE COST SUMMARY
Rounded

Total
Cumulative 

Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $3,380,000 $3,380,000

TOTAL O&M COSTS (PRESENT WORTH) $649,000 $4,029,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $224,000 $4,253,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $101,000 $4,354,000

TOTAL PRESENT-WORTH COST $4,350,000

Christopher L. Bailey:
Average of IP design 
percentages for S1 
(3%) and S5b (7%)

C:\Users\cbailey\Documents\Work Files\Working Files\Port of Longview\Alt 5a cost analysis\August 2016 redo\POL Alternative Cost Analysis August 2016.xlsx
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COMBINED PORT ALTERNATIVE - ALL DISPOSAL AS CAMU

Client International Paper Estimator
Location Longview, Washington Report Date
Project MFA Area Remediation Last Updated
Document RI/FS Cost Estimate Source of Costs
Soil Removal YES Groundwater Treatment
Soil Treatment Area 26,400 SF GW Treatment Area
Treatment Perimeter 1,120 LF GW Treatment Method
Soil Disposal Volume 3,567 CY Treatment Depth FT bgs

Alternative 1 7467 10,400 CY of soil will be excavated over 26,400 34,700 SF area  
2 3,900 CY of soil excavated will be clean overburden materials
3 3567 6,500 CY of soil excavated will be above Method C cleanup levels

Alternative 4 2766 8,450 CY of soil will be solidified over 24900 32,600 SF area outside building footprint
Specific 5 An additional 167 550 CY of soil will be solidified from a 1500 2,100 SF area under the Mechanics Shop

6 Zone of solidification will be lower 3-foot, directly above upper silt 3 to 10 feet bgs
Specific 7 A portion of the Port's maintenance building will be removed to access contaminated soil
Assumptions 8 Some of the Port's maintenance operations will be temporarily moved

9 Average depth of excavation will be 8 feet bgs
10 510 CY of soil containing DNAPL will be treated by RCRA stabilization with CAMU approval 
11 All soil with DNAPL will be transported to Arlington, OR for RCRA stabilization
12 Non DNAPL contaminated soil above Method C will be landfilled as CAMU-eligible waste in Arlington, OR
13 Existing utilities will need to be removed and replaced following excavation and treatment activities
14 4 months will be needed to perform the work
15 4 to 5 weeks will be needed for the solidification / stabilization tasks
16 Site will be restored to existing conditions following remediation
17 Water is readily available on site

Category Task # Task Description Quantity Unit Unit Cost Total Cost

CONTRACTOR COSTS (CAPITAL DIRECT)

Remedial Action Construction

$1,622,755 1 Mobilization / demobilization 1 LS $67,000 $67,000
2 Contractor Work Plans 240 HR $90 $21,600
3 Solidification Pilot Testing 350 CY $300 $105,000
4 Temporary relocation of Port maintenance operations 1 LS $30,000 $30,000
5 Demo Port's Maintenance Building (east corner) 3,000 SF $25 $75,000
6 Demo Horizontal bioventing wells & connection piping 800 LF $37 $29,600
7 Decommission groundwater monitoring & biovent wells 35 EA $920 $32,200
8 Specialty Subcontractors (surveyor, utility locate) 1 LS $8,000 $8,000
9 Demo underground utilities and fencing 1 LS $28,000 $28,000
10 Demo retaining wall 160 LF $75 $12,000
11 Install Freeze Wall Shoring for building (200 LF) 0 SF $34 $0
12 Install Freeze Wall Shoring for excavation perimeter (720 LF) 0 SF $31 $0
13 Install Sheet Pile Wall Shoring along slurry wall (100 LF) 2,500 SF $45 $112,500
14 Remove surface asphalt in storage yard and road 32,200 SF $0.88 $28,336
15 Remove 42-inch HDPE culvert and replace after excavation 125 LF $150 $18,750
16 Excavation and Stockpiling of Overburden (0 to 3 FT bgs) 3,900 CY $27 $105,300
17 Excavation and Stockpiling of Contaminated Soil 3,567 CY $28 $99,867
18 Loading of Contaminated Soil 5,350 TN $6 $32,100
19 Import of clean fill to the site 2,393 CY $20 $47,869
20 Contaminated water handling and Environmental Protection 0 LS $32,500 $0
21 Backfill and Compaction of Excavation 7,467 CY $9 $67,200
22 Solidification Materials (8% NewCem Slag Cement) 352 TN $130 $45,760
23 Solidification Materials (2% Bentonite Grout - Hydrogel 90) 88 TN $230 $20,240
24 Solidification Materials (0.5% Caustic Soda) 22 TN $1,275 $28,050
25 Solidification Labor and Equipment Outside Building Footrprint 2,767 CY $60 $166,000
26 Solidification labor and Equipment Under Mechanics Shop 167 CY $60 $10,000
27 Geotextile fabric marker layer over solidified soil 2,933 SY $1.75 $5,133
28 Asphalt paving of site 32,600 SF $4.00 $130,400
29 Rebuild Access Road (150 LF) 3,750 SF $5 $18,750
30 Rebuild retaining wall 160 LF $150 $24,000
31 Replace connection piping for bioventing system 600 LF $40 $24,000
32 Reconstruct maintenance building (east corner) 3,000 SF $50 $150,000
33 Monitoring Well Installation 10 EA $5,400 $54,000
34 Contractor Reporting and Closeout Submittals 290 HR $90 $26,100

Contaminated Waste Disposal and Transportation

$918,240 1 NAPL Soil (CAMU RCRA Stabilization) Costs 0 TN $255 $0
2 Transportation Costs to RCRA Stabilization Facility 0 TN $55 $0
3 Liquid NAPL Material Disposal Costs (Incinerator) 0 GAL $10 $0
4 Liquid NAPL Transportation Costs to Incinerator 0 DRUM $250 $0
5 CAMU-Eligible Material Disposal Costs (Subtitle C Landfill) 5,350 TN $115 $615,250
6 Transportation Costs to Subtitle C Landfill 5,350 TN $55 $294,250
7 Non-Hazardous Material Disposal Costs (Subtitle D) 60 TN $30 $1,800
8 Transportation Costs to Subtitle D Landfill 60 TN $25 $1,500
9 Contaminated water treatment and disposal 0 GAL $0.20 $0

10 Non-Hazardous Material Disposal Costs (Asphalt Recycling) 320 TN $8 $2,560
11 Transportation Costs to Asphalt Recycler 320 TN $9 $2,880

Subtotal Contractor Costs $2,540,995

Contractor Contingency (%) 20 % $2,540,995 $508,199

Total Contractor Costs $3,050,000

Christopher L. Bailey:

10,400CY - 
26400SFx3ft/27 = 

Christopher L. Bailey:

7467CY total excavated - 3,900 CY 
clean overburden (asphalt base) = 
3,567CY

Christopher L. Bailey:
Eliminate Freeze Wall due to 
shallow depth of excavation and 
ability to demolish part of building

Christopher L. Bailey:
10400CY - 26400SF x 3FT / 27 
(solidification volume) - 3900CY 
( h lt b ) 3567CY

Christopher L. Bailey:
3567CY - 40% x 2933CY (volume 
of solidified soil) to account for 
reduced need for backfill as a 
result of expansion of solidified 
soil.
Christopher L. Bailey:
Eliminate water handling as a 
result of solidification in deeper 
soil across most areas.

Christopher L. Bailey:
Eliminate these costs as they are 
a component of solidification

Christopher L. Bailey:
Assume all excavated soil 
disposed of as CAMU-Eligible 
waste

Christopher L. Bailey:
Eliminate water disposal as a 
result of solidification in deeper 
soil across most areas

Christopher L. Bailey:

24900SFx3ft/27 = 2766CY

Christopher L. Bailey:

Solidification of 3-foot zone 
directly above upper silt

Christopher L. Bailey:

24900SF x 3ft thickness / 27 = 
2766CY

Christopher L. Bailey:

1500SF x 3 ft thickness / 27 = 
167CY

Christopher L. Bailey:
Removal of portion of building and 
overlying soil eliminates need for 
expensive solidification process
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kpet461
Sticky Note
See Ecology's comments on the Combined Port Alternative, dated January 31, 2017.

kpet461
Sticky Note
The amount of shoring and the type of shoring may be changed from the task in Alternative S1 (Comprehensive Excavation), but the need for shoring to protect workers during construction and ensure effective remedy construction is not eliminated.  Cost estimates should be provided for Tasks #11 and #12.

kpet461
Sticky Note
The shallower depth of excavation for the Combined Port Alternative would decrease the amount of contaminated water to be managed compared to Alternative S1, but would not totally eliminate the generation of contaminated groundwater.  An estimate should be provided in the Combined Port Alternative for this task.

kpet461
Sticky Note
The calculation of 2,393 CY of clean fill assumes 40% expansion of solidified soil.  Alternative Specific Assumption number 7 for Alternative S5B assumes the volumetric expansion of solidified soil will be 35%.  An explanation should be provided for the difference assumed in volumetric expansion for the Combined Port Alternative.

kpet461
Sticky Note
The Combined Port Alternative does not include costs for stormwater handling and environmental protection. These activities were included in Alternative S5B as Remedial Action Construction as Task #14 for a cost of $11,000. This task should be added to the Combined Port Alternative and an estimate should be provided.

kpet461
Sticky Note
The Port’s estimated cost for this task is $18,750.  However, the unit cost in the December 2015 Feasibility Study to rebuild the access road is $6 per square foot, for a total cost of $22,500.  An explanation should be provided for the difference in cost for the Combined Port Alternative.

kpet461
Sticky Note
The shallow depth of excavation for the Combined Port Alternative would decrease the amount of contaminated water to be managed, but would not totally eliminate the generation of contaminated groundwater and its need for transport and disposal.  A cost estimate should be provided in the Combined Port Alternative for this task.

kpet461
Sticky Note
The quantity of asphalt (320 tons) managed under the Combined Port Alternative is significantly less than the quantity managed under Alternative S1 and Alternative S5B (845 tons) in the December 2015 Feasibility Study. An explanation should be provided for the difference in quantities used to calculate disposal and transportation costs for asphalt recycling in the Combined Port Alternative.



COMBINED PORT ALTERNATIVE - ALL DISPOSAL AS CAMU (CONTINUED)

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ENGINEERING COSTS (CAPITAL INDIRECT)

1 General Coordination, Meetings, and Planning (% DCC) 2 % $3,050,000 $61,000
2 Regulatory Review, Coordination, and Meetings (% DCC) 1 % $3,050,000 $30,500
3 Pilot Test Sampling, CBR, and Reporting 1 LS $75,000 $75,000
3 Engineering Design (% DCC) 5 % $3,050,000 $152,500
4 Planning for temporary relocation of Port Maintenance Ops 100 HR $135 $13,500
5 Bid & RFI Support 60 HR $135 $8,100
6 Construction Oversight and QA (% DCC) 5 % $3,050,000 $152,500
7 System Startup (if applicable) 0 LS $0 $0
8 Confirmational Sample Collection and Reporting 1 LS $15,000 $15,000
9 Closure Documentation & Reporting 1 LS $53,000 $53,000

Subtotal Engineering Costs $561,100

Contractor Contingency (%) 10 % $561,100 $56,110

Total Engineering Costs $617,000

Category Task # Task Description Quantity Unit Unit Cost Total Cost

ANNUAL O&M and / or LONG-TERM MONITORING COSTS

Annual O&M Cost (Institutional Controls Maintenance and Asphalt Inspection/Repair as Needed 30 Years of Annual O&M

$15,036 1 Project Management and Coordiation 16 Hr $135 $2,160
2 Annual Inspection and Reporting 32 Hr $110 $3,520
3 Update Ics Plan (once every 5 years) 1 LS $750 $750
4 Prorated Cost for Asphalt Repairs 1 LS $8,606 $8,606

Subtotal Annual O&M Cost $15,000

O&M Contingency (%) 25 % $15,000 $3,750

Total Annual O&M Cost $18,800

Annual LTM Cost (Monitoring and Sampling of Leachate and Physical performance of solidified soil) 10 Years of Annual LTM

$26,330 1 Project Management & Coordination 24 HR $135 $3,240
2 Mob/Demob for Sampling (semi-annual) 2 EA $1,800 $3,600
3 Pickup Truck Rental 6 DY $65 $390
4 Sampling Labor and Supplies 20 EA $400 $8,000
5 Analytical Testing (DRO and SVOCs) 20 EA $380 $7,600
6 Annual Reporting 1 LS $3,500 $3,500

Total Annual O&M and LTM Cost $26,330

LTM Contingency (%) 25 % $26,330 $6,583

Total Annual LTM Cost $32,900

Total Annual O&M and LTM Cost $51,700

Total Non-Routine O&M Cost Estimated to be 2% of Construction Costs $0

Total O&M and LTM Cost Years till project completion 30 $893,000

Present-Worth O&M Cost Presumed Interest Rate 0.03 $649,000

ALTERNATIVE COST SUMMARY
Rounded

Total
Cumulative 

Total

TOTAL CAPITAL COSTS (DIRECT & INDIRECT) $3,670,000 $3,670,000

TOTAL O&M COSTS (PRESENT WORTH) $649,000 $4,319,000

SALES TAX (Washington State) Percentage of Direct Capital Costs 8.0% $244,000 $4,563,000

AGENCY OVERSIGHT (Ecology) Percentage of Capital Costs 3.0% $110,000 $4,673,000

TOTAL PRESENT-WORTH COST $4,670,000

Christopher L. Bailey:
Average of IP design 
percentages for S1 
(3%) and S5b (7%)

C:\Users\cbailey\Documents\Work Files\Working Files\Port of Longview\Alt 5a cost analysis\August 2016 redo\POL Alternative Cost Analysis August 2016.xlsx
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kpet461
Sticky Note
The cost for this task in Combined Port Alternative is $15,000.  This is half the cost of this task in Alternative S1 ($30,000) and Alternative S5B ($33,000).  An explanation should be provided for the difference in cost for the Combined Port Alternative.



MEMORANDUM 

 

TO:  Kaia Petersen 

FROM  Chuck Hoffman 

SUBJECT: International Paper/Port of Longview – Post-Remediation Site Grades in Maintenance 
Facility Area (MFA) and along North Tie Road 

DATE:  March 23, 2016 

Materials Reviewed: 

I have reviewed the following documents and videos related to International Paper’s proposal to treat 
contaminated soils with a mixture of cement and other material to solidify the contaminated soils, and 
then regrade and cap the site with asphalt-concrete pavement: 

• Final In Situ Soil Remediation Treatability Study Report, URS, dated June 2013. 
• Section 7.4.7 Alternative S5B – Solidification Outside and Inside Building Footprint with 

Relocation of Soil Near Railroad Tracks, pages 7-22 to 7-26, in Remedial 
Investigation/Feasibility Study Report, AECOM, dated December 18, 2015. 

• Figures  
o 3-2 Geologic Cross Section Locations – Maintenance Facility Area 
o 3-3 Geologic Cross Section A-A’ – Maintenance Facility Area 
o 3-4 Geologic Cross Section B-B’ – Maintenance Facility Area 
o 3-5 Geologic Cross Section C-C’ – Maintenance Facility Area 
o 3-6 Extent of Sheen and DNAPL Occurrence in Soil – Maintenance Facility Area 
o 4 Alternative S5B Proposed Treatment Zone Area Cover Details 
o 7-9 Alternative S5B Proposed Treatment Area Zones and Post Remediation Site Grades 
o 7-10 Alternative S5B Conceptual Building Solidification Layout  
o M-1 Alternative S5B Site Grade Cross Section Location Figure, and  
o M-2 Alternative S5B Site Grade Cross Sections A-A', B-B', and C-C' 

• Email message from Lisa Hendriksen, Port of Longview, to Ava Edmonson, Ecology, dated 
January 6, 2016. 

• Email message from Christopher Bailey, GeoEngineers, to Lisa Hendriksen, Port of Longview, 
dated October 22, 2015, with a link to videos of 3-D models of proposed site grade (attached to 
email message from Lisa Hendriksen, Port of Longview, to Kaia Petersen, Ecology, dated March 
11, 2015). 

 
GeoEngineers used CAD files from AECOM to print a 3-dimensional model of the proposed site after the 
regrade.  GeoEngineers provided videos of two models, one at a 1:1 vertical to horizontal scale and 
another at a 2:1 vertical to horizontal scale.  The 1:1 scale provides a more accurate version of how the 
site would look after the potential regrade while the 2:1 scale version exaggerates the heights of the 
potential regrade and the slopes relative to the surface area of the site. 
 
Review: 
 
According to the discussions in the Treatability Study Report and the RI/FS Report of the cleanup 
alternatives and based on bench scale tests, the addition of cement and bentonite clay to treat the 



contaminated soils will increase the original volume by 26 to 36 percent.  International Paper is proposing 
that all the treated contaminated soil remains onsite and has provided a potential plan for the site regrade. 
 
Figures M-1 and M-2 are plan drawings of the potential regrade that show surface elevations if the 
original volume increases by 35 percent.  Figure M-1 indicates the depth of treated soils will gradually 
increase from the northwest area of the project to the southeast corner.  Figure M-2 indicates the 
maximum depth of treated soil will be about 5 to 6 feet at the southeast area of the proposed treatment 
area.  This regrade has a 33 percent slope on the east edge of the treated soil that encroaches slightly onto 
the Treated Wood Products (TWP) Area. 
 
Slope of North Tie Road – A portion of North Tie Road along the east side of the MFA would be 
regraded.  Figure M-2, Section B-B', which follows the alignment of North Tie Road, shows a gradual 
rise of about 3 percent from the north boundary of the MFA to the area adjacent to the Mechanics Shop.  
The regrade is at the maximum height in that area and then North Tie Road has a downward slope of 5 
percent to the southern boundary of the MFA. 
 
Slope North of the Mechanics Shop – The large area north of the Mechanics Shop has a proposed regrade 
that slopes upward at a grade of 3 percent from the north boundary of the MFA to approximately 30 feet 
from the structure.   
 
Slopes Near Mechanics Shop – According to Figure M-1 the slope then decreases from the maximum 
height at a grade of about 10 percent toward the Mechanics Shop.  On the east side of the Mechanics 
Shop the regrade slopes downward from the roadway toward the structure at an approximate 6 percent 
grade.  The proposed regrade will direct stormwater towards the Mechanics Shop.  However, the 
description of Alternative S5B in the RI/FS Report states the project will include a strip drain around the 
structure that will connect with the Port’s existing stormwater collection system. 
 
Discussion: 
 
According to the Email message from Lisa Hendriksen to Ava Edmonson, a concern of the Port is that the 
proposed project would limit the use of the Port’s mobile crane manufactured by Liehberr.  The email 
states:  

The Liehberr crane can traverse a cross slope of up to 2% and a grade of up to 5%.  
Initial drawings of the solidification area demonstrate cross slopes of up to 6% and 
grades up to 33% at Gate 4, which would not allow for the crane to be moved through 
that gate. 

 
I looked up the Liehberr website and found the model (an LHM series) of crane the Port has based on 
images the Port sent by Email.  The website did not have information regarding the maximum grade or 
cross slope the cranes can traverse.  [Note:  Kaia requested the model number for the Port’s crane from 
Lisa Hendriksen.  Lisa responded that the Port has two cranes.  As of March 23, Lisa has not been able to 
provide the model numbers for the two cranes.] 
 
The maximum proposed grade of North Tie Road is 5 percent so the Port’s crane should be able to utilize 
the regraded road.  The cross-slope of the regraded area north of the Mechanics Shop is proposed at 3 
percent.  If the maximum cross-slope the crane can traverse is 2 percent, then this area would be too steep 
for east/west movement of the crane across the MFA.  The slopes decrease at slopes greater than 2 



percent towards the Mechanics Shop on the north and east side from the maximum height of the regrade, 
but, because these areas are near the structure, it seems unlikely the crane would be used at these 
locations. 
 
The Email from the Port also states a concern about “grades up to 33% at Gate 4”.  This grade is located 
on the easternmost boundary of the proposed treatment area, slightly on the TWP Area, and parallels 
North Tie Road.  The horizontal distance from the east edge of the road to where the treated soil begins to 
slope varies from 10 to 30 feet.  The Port’s crane would not be traversing this slope, if it was possible, 
because the crane would then have to travel on the TWP Area.  Heavy vehicles cannot drive onto the 
TWP Area because of the potential to damage the underground slurry wall and liners that are part of the 
remedial action for the TWP Area.   
 
International Paper’s proposal shows some treated soil placed on a small portion of the TWP Area.  This 
may be of concern to us because the regrade could increase stormwater infiltration into that part of the 
TWP Area at the base of the proposed slope.  However, the RI/FS report states that stormwater could be 
controlled by installing catchment structures or by sloping the soil toward existing stormwater swales and 
that additional evaluation of stormwater control could be performed during design. 
 
Summary: 
 
• The Port will be able to move their crane along the proposed grade for North Tie Road.   
• The proposed cross-slope north of the Mechanics Shop is too steep and will have to be adjusted for 

the Port to drive their crane across that area of the MFA.   
• The slope of 33 percent mentioned by the Port in their January 6 Email is 10 to 30 feet from North 

Tie Road and is located in the TWP Area, where heavy vehicles should not be operated because of the 
potential to damage existing underground structures. 

• Slopes of 6 and 10 percent on the north and east sides of the Mechanics Shop would direct 
stormwater towards the shop.  However, International Paper is proposing to install a strip drain that 
will collect and convey stormwater to the Port’s existing stormwater collection system.  If the Port 
has a need to operate the crane next to the Mechanics Shop, then these slopes will require adjustment. 
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