
 
STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 
PO Box 47600, Olympia, WA 98504-7600 • 360-407-6000 

December 20, 2022 

Craig McKinney, Senior Environmental Engineer 
Emerald Kalama Chemical, LLC 
1296 NW 3rd Street 
Kalama, WA 98625 

Re: Notice of Periodic Review Conducted at the following Hazardous Waste Site: 

Name: Emerald Kalama Chemical, LLC 
Address: 1296 NW 3rd Street 

Kalama, WA 98625 
Facility/Site No.: 1082 
Cleanup Site No.: 3686 

Dear Craig McKinney, 

Under the Model Toxics Control Act (MTCA), chapter 70A.305 RCW, which governs the cleanup 
of hazardous waste sites in Washington State, the Department of Ecology (Ecology) must 
conduct a periodic review of all sites with institutional controls and environmental covenants 
every five years. This letter serves to inform you that Ecology conducted a periodic review at 
the Emerald Kalama Chemical, LLC (Emerald) site. Ecology accepted comments on the periodic 
review from November 3, 2022 through December 5, 2022. Ecology received no comments. 

The periodic review process included a review of any monitoring data collected since the 
cleanup was completed or since the last review was conducted and a site visit to confirm the 
institutional controls and conditions of environmental covenant are being followed. 

This period review covers the cleanup activities related to the North Impacted Areas, Central 
Impacted Areas, and West Impacted Areas at the site. Based on the information collected 
during this periodic review, the Emerald site appears to meet the requirements of chapter 173-
340 WAC, and the selected remedies continue to be protective of human health and the 
environment. 

A periodic review will continue to be required every five years as long as institutional controls 
and/or environmental covenants are required to protect human health and the environment. 
The next periodic review will be due in December 2027.  
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If you have any questions regarding this letter or if you would like additional information 
regarding the cleanup of hazardous waste sites, please contact me at (360) 819-6426 or 
greg.gould@ecy.wa.gov. 

Thank you and Emerald’s staff for your assistance during the review process. 

Sincerely, 

 
Gregory Gould, P.E. 
Industrial Section 
Solid Waste Management Program 

Enclosure: Emerald 2022 Periodic Review 

Cc: Chris Culp, Emerald 
Rich Truax, RSEC 
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1.0   INTRODUCTION 

This document is a review by the Washington State Department of Ecology (Ecology) of post-
cleanup Site conditions and monitoring data to assure human health and the environment are 
being protected at the Emerald Kalama Chemical LLC facility (Site) located in Kalama, 
Washington. Remedial action was undertaken at the Site under Consent Decree No. 082005152 
(CD) between Ecology, Goodrich Corporation, and Emerald Kalama Chemical LLC. Cleanup at 
this Site was implemented under the Model Toxics Control Act (MTCA) regulations, Chapter 
173-340 Washington Administrative Code (WAC). 

The CD between Ecology, Goodrich Corporation, and Emerald Kalama Chemical LLC was 
effective on March 17, 2008. The CD identifies Goodrich Corporation as the “performing party” 
until February 28, 2011, and then Emerald Kalama Chemical as the performing party starting 
March 1, 2011 to implement the Cleanup Action Plan (CAP) approved on October 11, 2004. The 
CAP called for the remediation of highly contaminated soil areas (former flare stack line and 
transfer sump) using soil vapor extraction in the Central Impacted Area (CIA) to remove a long-
term source of groundwater impacts. The Waterloo Emitter System was installed as an effort to 
reduce contaminant mass migrating to the existing North Impacted Area (NIA) interception 
trench, which prevents impacted groundwater from migrating to the wetland and the Columbia 
River. The West Impacted Area (WIA) intermediate sand recovery well system was upgraded 
and continued operations of the WIA interception trench provided a reduction in contaminant 
mass and prevented impacted groundwater from reaching the Columbia River. The CD 
established cleanup levels for benzene, toluene, benzoic acid, diphenyl, bis(2-
ethylhexyl)phthalate, diphenyl oxide, phenol, arsenic, and copper. 

The MTCA cleanup levels for soil are established under WAC 173-340-740. The MTCA cleanup 
levels for groundwater are established under WAC 173-340-720. WAC 173-340-420(2) requires 
Ecology to conduct a periodic review of a Site every five years under the following conditions: 

1. Whenever the department conducts a cleanup action 
2. Whenever the department approves a cleanup action under an order, agreed order or 

consent decree 
3. Or, as resources permit, whenever the department issues a no further action opinion, 
4. and one of the following conditions exists at the site: 

(a) Institutional controls or financial assurance are required as part of the cleanup; 
(b) Where the cleanup level is based on a practical quantitation limit; or 
(c) Where, in the department’s judgment, modifications to the default equations or 

assumptions using Site-specific information would significantly increase the 
concentration of hazardous substances remaining at the Site after cleanup or the 
uncertainty in the ecological evaluation or the reliability of the cleanup action is 
such that additional review is necessary to assure long-term protection of human 
health and the environment. 
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When evaluating whether human health and the environment are being protected, the factors 
Ecology shall consider include [WAC 173-340-420(4)]: 

(a) The effectiveness of ongoing or completed cleanup actions, including the effectiveness 
of engineered controls and institutional controls in limiting exposure to hazardous 
substances remaining at the Site. 

(b) New scientific information for individual hazardous substances of mixtures present at 
the Site. 

(c) New applicable state and federal laws for hazardous substances present at the Site. 
(d) Current and projected Site use. 
(e) Availability and practicability of higher preference technologies; and 
(f) The availability of improved analytical techniques to evaluate compliance with cleanup 

levels. 

Ecology shall publish a notice of all periodic reviews in the Site Register and provide an 
opportunity for public comment. 

2.0   SUMMARY OF SITE CONDITIONS 

2.1 Site History 

Emerald Kalama Chemical LLC (Emerald) is located at 1296 Third Street NW in Kalama, 
Washington, in Cowlitz County (Photo 1). Emerald owns approximately 165 acres of property 
located in the Columbia River Valley in southwestern Washington (Figure 1). The manufacturing 
plant occupies 40 acres and the remaining 125 acres is wetland. The facility is located on the 
east bank of the Columbia River, approximately 1 mile upstream from the confluence of the 
Columbia and Kalama Rivers. The Columbia River valley is relatively narrow near the site and is 
occupied by the Columbia River and surrounding flood plains. The flood plain is approximately 
1.5 miles wide at the Site, with the river occupying approximately half of this width. The valley 
is surrounded by uplands with moderate to steep slopes. 

Dow Chemical constructed the facility in 1962. Kalama Chemical, Inc. purchased the property 
from Dow Chemical in 1971 and wholly owned and operated it from 1971 to 1986. In 1986, BC 
Sugar Refinery Ltd. (BC Sugar) acquired less than 50 percent (50%) of Kalama Chemical, Inc. 
stock. By January 1990, BC Sugar acquired the remaining stock and Kalama Chemical, Inc. was a 
wholly owned subsidiary. In May 1994, BC Sugar sold all of its stock in Kalama Chemical, Inc. to 
Freedom Chemical. In March 1998, Kalama Chemical, Inc. was acquired by BF Goodrich and 
changed its name to BF Goodrich Kalama, Inc. (BFGK). Pursuant to an Asset Purchase 
Agreement dated November 2000, BF Goodrich sold its Performance Materials business, 
including BF Goodrich Kalama, Inc., and the Kalama facility subsequently changed its name to 
Noveon Kalama. In early 2004, Lubrizol acquired the Noveon Kalama facility. In May 2006, Sun 
Capital purchased several plants from Lubrizol and formed Emerald Performance Materials. 
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American Securities LLC purchased Emerald Performance Materials in 2014. LANXESS 
purchased Emerald Performance Materials in 2021. The facility is currently referred to as 
Emerald Kalama Chemical LLC. 

The Emerald facility has historically used and continues to use toluene as the principal raw 
material to produce benzoic acid and a variety of other products that are derived from toluene. 
Emerald’s products are used as flavorings and preservatives in foods and beverages and as 
additives in pharmaceuticals, fragrances, surfactants, plasticizers, and other consumer 
products. 

Over the years of its operation, there have been a number of historical releases at the facility. 
The U.S. Environmental Protection Agency (EPA) and Ecology have conducted inspections of the 
facility including a Comprehensive Groundwater Monitoring Evaluation and a multimedia 
inspection. In 1991 BFGK and EPA entered into an Agreed Order pursuant to the Resource 
Conservation and Recovery Act (RCRA). The 1991 Order required the completion of a RCRA 
Facility Investigation (RFI), a corrective measures study (CMS), and an interim corrective 
measures evaluation (ICMA). The RFI work began in 1992 and EPA approved it on September 
12, 1994. A subsequent Supplemental RFI (SRFI) to address specific data needs and to provide 
the basis for assessing final corrective measures was submitted to EPA on December 19, 1997. 

In the RFI, the facility was divided into the NIA and the WIA based on distributions of chemicals 
of concern (COCs) and the direction of groundwater flow. As part of the SRFI, two additional 
areas were identified: the CIA and the East Area. The NIA, WIA and CIA are shown on Figure 1. 
Interim corrective measures (ICMs) were designed to address discharges of COCs from the NIA 
and WIA. The ICMs included an interceptor trench constructed in the NIA to control or reduce 
discharges from the upper sand aquifer to the wetland. In 1997, a soil vapor extraction (SVE) 
system, recovery well network, and a shallow interceptor trench were installed as ICMs in the 
WIA to control discharges to the Columbia River. With the exception of the SVE system and WIA 
shallow interceptor trench, the other ICMs continue to operate. 

2.2 Site Investigations 

On November 5, 1998, Ecology issued Agreed Order No. DE 98H-S327 with BFGK and Rogers 
Sugar Ltd. (Rogers), successor by amalgamation to BC Sugar, under the Model Toxics Control 
Act, and the 1991 RCRA Order with EPA was subsequently terminated on April 25, 1999. Under 
the Ecology Order, BFGK and Rogers conducted a Remedial Investigation and Feasibility Study 
(RI/FS) and prepared a CAP. Data gaps were identified and field investigations were performed 
to complete the remedial investigation. 

Specific investigations were performed in the following areas: East Area, NIA, Wetland, CIA, and 
WIA. Tidal studies indicated a southward gradient from the NIA in the intermediate sand 
aquifer and a westward gradient toward the WIA in the intermediate and deep sand aquifers. 
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The East Area had low levels of benzene in groundwater that did not appear to be migrating 
towards the Columbia River or the wetland (Figure 2). Significant impacts were restricted to the 
upper sand aquifer in the NIA (Figure 3). 

The CIA contained impacted soil in the upper sand soils and groundwater only. The CIA 
investigation indicated releases at the stack flare/stack line, above ground storage tanks, 
process tanks, loading dock, the API separator/process sewer system, the carbon absorption 
system, and former dry wells (Figure 4). The WIA investigation found releases from the west 
tank farm and the transfer pump, including releases of toluene and benzene (Figure 5). 

The remedial investigation’s soil analytical data from the CIA and WIA identified COCs in the 
soil, most prevalently benzene, toluene, biphenyl, bis(2-ethylhexyl)phthalate, and phenol. 

Wetland studies, conducted from 1996-1998, concluded that the concentrations of metals in 
wetland surface water and wetland sediments were remaining constant or declining. All 
sediment samples were below the MTCA Method A and B values for soil, and surface water 
samples were below MTCA Method B concentrations. It was concluded that the NIA 
interception trench prevents impacted groundwater in the NIA from affecting the wetland, 
which in turn protects the Columbia River. 

The distribution of COCs in groundwater were generally found in two contaminant plume areas: 
a contiguous area encompassing the northern part of the CIA and the central NIA and the 
western WIA. 

2.3 Interim Corrective Measures 

ICMs were taken to control or reduce impacts to the subsurface in the NIA and WIA. These 
measures included an NIA Interception Trench (Photo 2) operated from December 1995 to 
present; a WIA SVE System operated from May 1997 to October 1999; a WIA Shallow 
Interception Trench operated from November 1997 to November 2018; and WIA Intermediate 
Sand Recovery Wells operated from April 1997 to present. 

Emerald installed the 1,500-foot long NIA interception trench to control and reduce the 
discharge of COCs from the upper sand aquifer to the wetland. Sampling results show reduced 
volatile organic compound (VOC) concentrations in the wetland surface water. 

Emerald designed the SVE system installed in 1997 in the WIA (Photo 3) as an ICM to remove 
contaminant mass from the west tank farm. Emerald removed approximately 50.32 pounds of 
benzene and 2,840 pounds of toluene using the SVE system from the vadose zone since 
beginning operation in 2009. Emerald shut down the SVE system in 2013 following Ecology 
approval. 

Emerald installed a shallow interceptor trench in the WIA to collect contaminated groundwater 
to prevent it from discharging to the Columbia River. 
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A review of VOC concentrations in monitoring wells indicated a decrease in contaminant 
migration to the Columbia River. Emerald shut down the WIA shallow interceptor trench in 
November 2018 following Ecology approval, but the trench remains in-place and Emerald will 
restart the trench operations if Ecology requires Emerald to operate it to prevent contaminated 
groundwater from discharging to the Columbia River. The WIA Intermediate Sand Recovery 
Well (ISRW) System (Photo 4) consists of ten recovery wells that contain and reduce the mass 
of COCs in groundwater. The ISRW System continues to operate and has been effective in 
removing contaminant mass. 

2.4 Cleanup Levels and Points of Compliance 

Cleanup levels for this Site are presented in Section 3.3 of this document. The cleanup levels for 
groundwater were based on protection of surface water. The point of compliance for 
groundwater is from the uppermost level of the saturated zone extending vertically to the 
lowest most depth, which could potentially be affected by the site. 

Soil cleanup levels that are protective of groundwater were exceeded for benzene, toluene 
benzoic acid, biphenyl, phenol and arsenic but were not exceeded for direct contact. The soil 
point of compliance for protection of groundwater is throughout the site. 

Freshwater site-specific cleanup levels were chosen from the literature for benzoic acid, 
biphenyl, diphenyl oxide, phenol, and toluene. Freshwater cleanup levels for arsenic and copper 
were based on natural background concentrations in the area. 

2.5 Remedial Actions 

The CAP, approved on October 11, 2004, called for the remediation of highly contaminated soil 
areas (former flare stack line and transfer sump) using soil vapor extraction to remove a long-
term source of groundwater impacts. Paving and other physical barriers were used to enhance 
the effectiveness of the technology and provide protection to terrestrial resources. The SVE 
system met the goal of providing source removal from impacted soils in the WIA and CIA and 
was shut down December 2013. 

The Waterloo Emitter wells are an in-situ system (Photo 5) that utilizes diffusive tubing for the 
controlled and uniform release of oxygen. Oxygen diffused out of the tubing is intended to 
dissolve directly into the groundwater flowing past the emitter, with the goal of enhancing the 
aerobic biodegradation environment. Emerald operated the Waterloo Emitter wells between 
February 2009 and May 2017. 

Continued operations of the NIA interception trench provided a reduction in contaminant mass 
and prevented impacted groundwater from migrating to the wetland and the Columbia River. 
The upgraded WIA intermediate sand recovery well system and continued operations of the 
WIA interception trench provided a reduction in contaminant mass and prevent impacted 
groundwater from reaching the Columbia River. 
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Emerald ceased operations of the WIA interception trench in November 2018 following 
Ecology’s approval. Based on the review of annual groundwater flow and contamination, 
Ecology may require Emerald to restart the WIA interception trench operations in the future if 
necessary to prevent discharge of contaminated groundwater to the Columbia River. Ecology 
requested Emerald sample the WIA interception trench in 2023 to confirm that groundwater 
continues to be at low levels. 

A compliance monitoring program was implemented and institutional controls were put in 
place to limit or prohibit activities that would interfere with the integrity of the remedy. 
Fencing and appropriate security was used to limit public access, and a restrictive covenant was 
recorded at the Cowlitz County Auditor’s Office. 

2.6 Environmental Covenant 

Because contamination remains at the Site, a restrictive covenant (Covenant) was recorded on 
April 3, 2008 for the property to prohibit activities that may interfere with the cleanup action or 
monitoring, and to describe other measures necessary to assure the integrity of the cleanup 
action and continued protection of human health and the environment. The Covenant imposed 
the following limitations, among others: 

1. Any activity on the Property that may interfere with the integrity of the Remedial Action 
and continued protection of human health and the environment is prohibited. 

2. Unless authorized by the CAP or the Restrictive Covenant, any activity on the Property 
that may result in the release or exposure to the environment of a hazardous substance 
that remains on the Property as part of the Remedial Action, or create a new exposure 
pathway for a hazardous substance that remains on the Property as part of the 
Remedial Action, is prohibited without prior written approval from Ecology. 

3. Emerald must give thirty (30) day advance written notice to Ecology of the intent to 
convey any interest in the Property. 

4. Emerald must restrict leases to uses and activities consistent with the Restrictive 
Covenant and notify all lessees of the restrictions on the use of the Property. 

5. Emerald shall allow authorized representatives of Ecology the right to enter the 
Property at reasonable times and in compliance with applicable health and safety plans 
for the purpose of evaluating the Remedial Action; to take samples, to inspect Remedial 
Actions conducted at the Property, and to inspect records that are related to the 
Remedial Action.  
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6. Construction, maintenance, and related excavation activities shall be deemed consistent 
with and authorized by the terms of this Restrictive Covenant, and may occur on the 
Property without notice to or approval from Ecology, and without public notice and 
comment, provided that such construction, maintenance, and related excavation 
activities shall not involve any excavation of soil at depths greater than six feet below 
the existing ground surface. 

The full Covenant is shown in Section 8.0. 

3.0   PERIODIC REVIEW 

3.1 Effectiveness of Completed Cleanup Actions 

Cleanup actions for the WIA, NIA, and CIA were successfully implemented and several of them 
continue. Based on results from the 2021-2022 Remedial Action Report, the NIA trench system 
continues to maintain hydraulic control, preventing discharge of VOCs and semi-volatile organic 
compounds (SVOCs) from the upper sand aquifer to the wetland. Two COCs remain above 
cleanup levels in the NIA trench (East Sump and West Sump), benzene and diphenyl oxide 
(DPO) (Table 2). The NIA trench sumps pumped 29-million gallons of water in 2021-2022 
resulting in the removal of approximately 0.2 pounds of benzene and 39 pounds of DPO. 
Emerald did not detect toluene in the NIA trench sumps in 2021-2022 resulting in a zero or near 
zero removal. 

In the WIA and CIA, the SVE system operated until 2013. Influent concentrations and 
contaminant removal rates decreased by three to four orders of magnitude since startup, and 
then became asymptotic (trending toward zero and flat lining). The system effectively removed 
VOCs from the vadose zone soil for a time. When the SVE system was no longer extracting 
appreciable amounts of contaminants, Emerald shut down and decommissioned it with 
Ecology’s approval. Although Ecology does not have specific evidence of a rebound in soil vapor 
contamination levels in the SVE system area, Ecology is evaluating whether to require Emerald 
to perform soil vapor sampling in the SVE system area. If Ecology decides to require Emerald to 
perform additional soil vapor sampling in the SVE system area, Ecology’s will place the 
requirement in a letter responding to an annual remedial action report. 

In the CIA, Emerald began operating the Waterloo Emitter system in 2009. Its intended use was 
to enhance bioremediation of DPO by increasing oxygen concentrations in the groundwater. In 
2016, Emerald requested Ecology approval to test if the Waterloo Emitter system was still 
providing the intended benefit Emerald originally planned. The test included an initial sampling 
event, followed by shutdown of the emitter system, and a second sampling event after one 
month of shutdown. Emerald determined that the groundwater gradient near the Waterloo 
Emitter system was an order of magnitude lower than what was in the original 2006 
engineering design report for the system. Emerald discovered that the groundwater flow 
direction was also different the original 2006 engineering design report for the system. Finally, 
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Emerald sampled three of the Waterloo Emitter wells for DPO at the beginning and end of the 
test. All three well results were non-detect at 0.95 micrograms per liter (µg/L) at the beginning 
and two of the wells at the end were also non-detect at 0.95 µg/L. Emerald detected one well 
at 1.2 µg/L, which Emerald said was within the expected error of the analytical method. As a 
result of the test, Emerald requested and received Ecology approval to cease operation of the 
system in May 2017 because it was not providing additional benefit towards mass removal of 
DPO. 

According to the June 30, 2004 CAP (Exhibit B in the CD), the main two goals of the ISRW 
system are to 1) reduce the contaminant mass in the intermediate sand aquifer and 2) prevent 
impacted groundwater from reaching Columbia River. 

Emerald operates the ISRW system to prevent contaminated groundwater from discharging 
into the Columbia River by keeping the groundwater level below the water level in the 
Columbia River, creating inward gradients within the ISRW system. This fulfills goal number two 
above. See Figure 6 for the locations of the ISRW system wells. Two COCs remain above cleanup 
levels in the ISRW system, benzene and toluene (Table 3). The ISRW system pumped 
approximately 1-million gallons of water in 2021-2022 resulting in the removal of 
approximately 0.4 pounds of benzene and 217 pounds of toluene. Since 1997, and according to 
the 2021-2022 Remedial Action Report, Emerald’s ISRW system has removed approximately 
109 pounds of benzene and 23,697 pounds of toluene from the groundwater. 

Ecology evaluated the ISRW system with respect to goal number one above, reducing the 
contaminant mass in the intermediate sand aquifer. Ecology determined the overall 
contaminant mass in the intermediate sand aquifer is still quite large, with some wells showing 
no reduction in groundwater benzene and toluene concentrations since 2007. In addition, 
Ecology reviewed the CD, CAP, and the Final Feasibility Study to determine the restoration time 
frame for the WIA. Although Ecology found restoration time frames for the CIA and NIA, 
Ecology did not find restoration time frames for the WIA shallow and intermediate sand 
aquifers. In response to Emerald’s 2021-2022 Remedial Action Report, Ecology has requested 
the following three tasks for Emerald to perform with results being submitted in the 2022-2023 
Remedial Action Report: 

1) Take one sample each from the North and South sumps of the WIA trenches in the 
spring sampling event for benzene, toluene, biphenyl, bis (2-ethylhexyl) phthalate, and 
DPO. 

2) Evaluate whether the ISRW system adequately captures groundwater contamination 
with respect to river in-flow, specifically if well MW-243 is located such that if river in-
flow allows groundwater contamination to extend beyond the ISRW system, 
groundwater sampling at well MW-243 would show the contamination moving beyond 
the ISRW system. 
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3) Evaluate whether the ISRW system adequately is reducing the contaminant mass in the 
intermediate sand aquifer, and provide restoration time frames for the WIA shallow and 
intermediate sand aquifers according to the procedures in WAC 173-340-360. 

The Covenant for the Site was recorded and is in place. This Covenant prohibits activities that 
will result in the release of contaminants at the Site without Ecology’s approval, and prohibits 
any use of the property that is inconsistent with the Covenant. This Covenant serves to ensure 
the long-term integrity of the remedy. 

Based upon the Site visit conducted on April 1, 2022, the cleanup activities at the Site for the 
WIA, NIA, and CIA continue to eliminate exposure to contaminated soils and groundwater. The 
SVE system effectively removed contaminant mass. The interceptor trenches continue to 
maintain hydraulic control so contamination does not reach the wetland or the Columbia River. 
The Site is still operating as an organic chemical manufacturer. A photo log is available in 
Section 9. 

3.2 New Scientific Information for Individual Hazardous Substances 
for Mixtures Present at the Site 

There is no new scientific information for the contaminants related to the Site. 

3.3 New Applicable State and Federal Laws for Hazardous 
Substances Present at the Site 

The cleanup at the Site was governed by WAC 173-340-702(12)(c) [2001 ed.] and provides that, 

“A release cleaned up under the cleanup levels determined in (a) or (b) of this subsection shall 
not be subject to further cleanup action due solely to subsequent amendments to the provision 
in this chapter on cleanup levels, unless the department determines, on a case-by-case basis, 
that the previous cleanup action is no longer sufficiently protective of human health and the 
environment.” 

Although cleanup levels in groundwater and soil have changed as a result of modifications to 
MTCA, contamination remains at the Site above the new MTCA Method A and B cleanup levels. 
Even so, the cleanup action is still protective of human health and the environment. Table 1 
shows the cleanup levels from the CAP. 
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Table 1 Cleanup Levels 

Analyte CD Soil 1 Cleanup Levels 
(mg/kg 2) 

CD Groundwater Cleanup Level 
(µg/L) 

Benzene 0.00676 1.2 
Toluene 14.5 2,000 
Benzoic Acid 99 24,590 
Biphenyl 5.9 230 
Bis (2-ethylhexyl) phthalate 4.01 1.8 
Diphenyl Oxide 15.2 410 
Phenol 11.7 2,560 
Arsenic 6 51 
Copper N/A 3 115 

Footnotes for Table 1: 
1 Soil cleanup levels are based on protection of groundwater (Method B). 
2 mg/kg means milligrams per kilogram. 
3 N/A means not applicable. 

3.4 Current and Projected Site Use 

The Site is currently used for industrial purposes. There have been no changes in current or 
projected future Site or resource uses. 

3.5 Availability and Practicability of Higher Preference Technologies 

The remedy implemented at this Site included removal and containment of hazardous 
substances, and it continues to be protective of human health and the environment. While 
higher preference cleanup technologies may be available, they are still not practicable at this 
Site. 

3.6 Availability of Improved Analytical Methods and Techniques to 
Evaluate Compliance with Cleanup Levels 

The analytical methods used at the time of the remedial action were capable of detection 
below selected Site cleanup levels. The presence of improved analytical techniques would not 
affect decisions or recommendations made for the Site. 
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4.0   CONCLUSIONS 

The following conclusions have been made as a result of this periodic review: 

• The cleanup actions completed at the Site still appear to be protective of human health 
and the environment. 

• Cleanup actions for the WIA, NIA, and CIA continue to eliminate exposure to 
contaminated soils and groundwater. The SVE system effectively removed contaminant 
mass and the interceptor trenches continue to maintain hydraulic control so 
contamination does not reach the wetland or the Columbia River. 

• The cleanup actions have been determined to comply with MTCA cleanup standards. 

• Emerald monitors groundwater on a semi-annual basis at the NIA, CIA, and WIA for 
chemicals of concern. In annual remedial action reports, Emerald proposed changes to 
the groundwater monitoring schedule. Ecology authorized the following changes to the 
groundwater monitoring schedule based on a review of the site and groundwater data. 
If based on future data or if new information becomes available, Ecology may revoke 
any of the changes below. The year indicates when Ecology approved the changes. 

o Removed wells MW-201, MW-205, MW-238, and MW-255 from water quality 
analysis (2014). 

o Cease monitoring arsenic and copper in the CIA shallow aquifer; benzoic acid, 
biphenyl, phenol, and arsenic in the WIA shallow aquifer; and arsenic in the WIA 
intermediate sand aquifer (2014). 

o Cease monitoring benzene and toluene in WIA trench sumps; bis (2-ethylhexyl) 
phthalate in WIA shallow aquifer and trench sumps (2015). 

o Removed wells KC-13 and MW-249 from water quality analysis (2016). 

o Cease monitoring benzene in wells MW-232, MW-245, and MW-256; bis (2-
ethylhexyl) phthalate in wells KC-9, MW-210, MW-230, MW-231, MW-232, and 
PDW-117; benzoic acid and phenol in wells KC-9, MW-210, MW-230, MW-231, 
PZ-104, PZ-107, and PDW-117 (2016). 

o Removed well KC-11 from water quality analysis (2017). 

o Removed wells MW-232 and MW-210 and WIA North Sump and South Sump 
from water quality analysis (2018). 

o Cease monitoring bis (2-ethylhexyl) phthalate in well MW-245; and biphenyl in 
NIA shallow aquifer wells (2018). 

o Removed well MW-244 from water quality analysis (2020). 

o Removed wells MW-230 and MW-231 from water quality analysis (2022). 
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o Reduced groundwater well monitoring in the NIA and WIA shallow aquifer from 
semi-annual to annual (2022). 

• Emerald began operating the Waterloo Emitter system in February 2009 as an effort to 
enhance bioremediation through oxygen diffusion to reduce DPO concentrations at the 
NIA Trench. Ecology determined that the system was not providing further benefit 
toward mass reduction of DPO and approved Emerald’s request to cease operations and 
close the system in May 2017. 

• The Covenant recorded for the property in 2008 is in place and continues to be effective 
in protecting human health and the environment from exposure to hazardous 
substances and in protecting the integrity of the cleanup action. 

Based on this periodic review, Ecology has determined that the requirements of the Covenant 
are being followed. 

In response to Emerald’s 2021-2022 Remedial Action Report, Ecology has requested the 
following three tasks for Emerald to perform with results being submitted in the 2022-2023 
Remedial Action Report: 

1) Take one sample each from the North and South sumps of the WIA trenches in the 
spring sampling event for benzene, toluene, biphenyl, bis (2-ethylhexyl) phthalate, and 
DPO. 

2) Evaluate whether the ISRW system adequately captures groundwater contamination 
with respect to river in-flow, specifically if well MW-243 is located such that if river in-
flow allows groundwater contamination to extend beyond the ISRW system, 
groundwater sampling at well MW-243 would show the contamination moving beyond 
the ISRW system. 

3) Evaluate whether the ISRW system adequately is reducing the contaminant mass in the 
intermediate sand aquifer, and provide restoration time frames for the WIA shallow and 
intermediate sand aquifers according to the procedures in WAC 173-340-360. 

It is the property owner’s responsibility to continue implementation of the remedy and to 
inspect and monitor groundwater at the Site to assure that the integrity of the remedy is 
maintained. 

4.1 Next Review 

The next review for the Site will be scheduled five years from the date of this periodic review. In 
the event that additional cleanup actions or institutional controls are required at this Site, the 
next periodic review will be scheduled five years from the completion of those activities.  
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6.0   FIGURES 

Figure 1 Facility Location Map (Source: 2020 – 2021 Annual Remedial Action Report) 
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Figure 2 East Area Conceptual Model (Source: Remedial Investigation, December 2000) 
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Figure 3 NIA Conceptual Model (Source: Remedial Investigation, December 2000) 
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Figure 4 CIA Conceptual Model (Source: Remedial Investigation, December 2000) 
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Figure 5 WIA Conceptual Model (Source: Remedial Investigation, December 2000) 

 
 



Emerald Kalama Chemical LLC  October 2022 
Periodic Review  Page 19 
 

 

Washington Department of Ecology 

Figure 6 ISRW System Well Locations (Source: 2021 – 2022 Annual Remedial Action Report) 
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7.0   TABLES 

Table 2 NIA Trench Sumps Groundwater Results (Source: 2021 – 2022 Annual Remedial Action 
Report) 

 

(Continued on next page) 



Emerald Kalama Chemical LLC  October 2022 
Periodic Review  Page 21 
 

 

Washington Department of Ecology 

  



Emerald Kalama Chemical LLC  October 2022 
Periodic Review  Page 22 
 

 

Washington Department of Ecology 

Table 3 ISRW Groundwater Results (Source: 2021 – 2022 Annual Remedial Action Report) 

 
(Continued on next page) 
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8.0   ENVIRONMENTAL COVENANT 
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9.0   PHOTO LOG 

Photo 1 Emerald Main Office 
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Photo 2 NIA Interception Trench Pump 
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Photo 3 SVE System Shed 
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Photo 4 ISRW Area 
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Photo 5 Waterloo Emitter wells 

 


	Emerald-Kalama-Second-Periodic-Review.pdf
	1.0   INTRODUCTION
	2.0   SUMMARY OF SITE CONDITIONS
	2.1 Site History
	2.2 Site Investigations
	2.3 Interim Corrective Measures
	2.4 Cleanup Levels and Points of Compliance
	2.5 Remedial Actions
	2.6 Environmental Covenant

	3.0   PERIODIC REVIEW
	3.1 Effectiveness of Completed Cleanup Actions
	3.2 New Scientific Information for Individual Hazardous Substances for Mixtures Present at the Site
	3.3 New Applicable State and Federal Laws for Hazardous Substances Present at the Site
	3.4 Current and Projected Site Use
	3.5 Availability and Practicability of Higher Preference Technologies
	3.6 Availability of Improved Analytical Methods and Techniques to Evaluate Compliance with Cleanup Levels

	4.0   CONCLUSIONS
	4.1 Next Review

	5.0   REFERENCES
	6.0   FIGURES
	7.0   TABLES
	8.0   ENVIRONMENTAL COVENANT
	9.0   PHOTO LOG




