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Management 

6650 SW Redwood Lane 
Suite 300 
Portland, Oregon 97224 
(503) 542-8007 

6 January 2006 
(503) 542-8017 (fax) 

Mr. Todd Slater 
Arkema, Inc. 
Manager, Environmental Technologies and Remedial Procurement 
Health, Environment and Safety 
900 First Avenue 
King of Prussia, Pennsylvania 19406 

Subject: Results of Sampling – Lots 1 and 2 
Arkema, Inc. Portland Facility 
ERM-West Project No. 0020422.00 

Dear Mr. Slater: 

This letter summarizes the sampling activities and presents the laboratory 
analytical results for surface soil and groundwater samples collected on Lots 1 
and 2 of the Arkema, Inc. (Arkema) facility in Portland, Oregon (Figure 1). 

The surface soil sampling was conducted by ERM-West, Inc. (ERM) in 
accordance with the scope of work described in the Surface Soil Sampling and 
Analysis Work Plan (the Work Plan) dated 20 December 2004, and follow-up 
comments on the Work Plan provided by the Oregon Department of 
Environmental Quality (ODEQ) in a letter dated 20 January 2005. 

The groundwater sampling was conducted by ERM in accordance with the scope 
of work described in an e-mail letter from Larry Patterson of Arkema to Matt 
McClincy of the ODEQ dated 2 March 2005, and approved with proposed 
modifications by ODEQ in an email dated 3 March 2005. 

SCOPE OF WORK 

Groundwater Sampling 

The final scope of work is summarized in Table 1 on the following page, and the 
locations of monitoring wells are shown on Figure 2. Note that ODEQ had 
requested that either soil or groundwater samples collected from Lots 1 and 2 be 
analyzed for perchlorate. Arkema opted to collect groundwater samples from 
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monitoring wells on Lots 1 and 2 (monitoring wells W-19-S and RP-02-31) for 

perchlorate analyses. 


Table 1 Groundwater Sample Analyses 

DDT, DDD, DDE Arsenic Chloride Perchlorate 

Method Methods 314.0 (IC) and 

Well No. 
 Method 8081A 6010B Method 300.0 8321A (LC/MS/MS) 

W-19-S X 

RP-02-31 X X X X 

RP-02-49 X X X 

RP-02-66 X X X 

Note: Two methods were used for perchlorate analyses for comparative purposes. Method 314.0 has 

previously been used at the site, but can be affected by the presence of anions.  Method 8321A is not 

likely affected by the presence of chloride and has a lower detection limit. 


Collection of groundwater samples was performed on 11 March 2005. 
Groundwater elevations were recorded prior to purging each well. Low-flow 
groundwater sampling procedures were used for purging and sampling. During 
purging of each well, geochemical parameters (pH, temperature, conductivity, 
oxidation-reduction potential [ORP], dissolved oxygen, and turbidity) were 
monitored to ensure representativeness of the samples. Upon observed stability 
in the geochemical parameters, groundwater samples were collected in 
laboratory-supplied sample containers. 

Samples were labeled, placed on ice in laboratory-supplied coolers, and 
delivered to the analytical laboratories under chain-of-custody. Multiple 
laboratories were used based on each laboratory’s capabilities to perform the 
required analyses. Analyses of pesticides (DDT and metabolites), arsenic, and 
chloride were conducted by North Creek Analytical, Inc., whereas Severn Trent 
Laboratories, Inc., performed the perchlorate analyses. 

Soil Sampling 

A total of 12 composite soil samples were collected and submitted for laboratory 
analyses on 9 March 2005. A duplicate composite sample was submitted for 
quality control purposes. Four discrete locations were sampled for each 



Mr. Todd Slater Environmental 
6 January 2005 Resources 
Page 3 Management 

composite sample, as shown on Figure 2. The sampling depths were 0 to 1 foot 
below ground surface. 

Discrete samples were collected using a stainless steel hand auger and each 
sample was described in accordance with American Society for Testing and 
Materials D2488. After the description, composite samples were prepared by 
mixing soil from the four discrete locations in a stainless steel bowl and 
collecting a representative sample of the mixture in laboratory-supplied 
containers. Soil samples were packed on ice in a laboratory-supplied cooler and 
delivered to North Creek Analytical, Inc. in Beaverton, Oregon, under chain-of-
custody. Samples were analyzed for the following: 

x�	 Organochlorine pesticides by United States Environmental Protection 
Agency (USEPA) Method 8081; 

x�	 Semi-volatile organic compounds (SVOCs) by USEPA Method 8270C; 

x�	 Total arsenic, cadmium, chromium, lead, and zinc by USEPA 

Method 6010B; 


x�	 Total petroleum hydrocarbons (TPH) by methods NWTPH-Dx and 

NWTPH-Gx; and


x�	 Polychlorinated biphenyls (PCBs) by USEPA Method 8082. 

RESULTS 

Groundwater Sampling Field Parameters 

Results of groundwater elevation monitoring and monitoring of geochemical 
parameters from the RP-02 well cluster during purging of each well are provided 
in Table 2. Observations made during geochemical parameter monitoring are as 
follows: 

x�	 pH values ranged from 5.74 to 6.30; 

x�	 Conductivity values ranged from 8,118 to 36,348 millisiemens per centimeter 
and increased with depth; 

x�	 Groundwater in the vicinity appears to be in a mildly reducing state (ORP 
ranged from –93.6 to 207.8 and dissolved oxygen ranged from 0.38 to 1.07 mg 
oxygen per liter); and 
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x� ORP increased with depth, whereas dissolved oxygen decreased with depth. 

No water was observed in monitoring well W-19-S. 

Laboratory Analyses 

The laboratory analytical results are summarized in Table 3, and raw laboratory 
data are provided in Appendix A. Validation of the data packages was 
conducted by ERM, and a copy of the Data Review Memorandum, dated 17 May 
2005, is provided in Appendix B. The data validation showed that groundwater 
data required no qualification and can be used for decision-making purposes. 
No groundwater sample was collected from monitoring well W-19-S due to the 
lack of water in that well. 

None of the organochlorine pesticides (DDT, DDD, and DDE) were observed in 
any of the groundwater samples at a method detection limit of 
0.0500 micrograms per liter (Pg/L). 

Arsenic was not observed in any of the groundwater samples at a method 
detection limit of 17.0 Pg/L. 

Chloride was detected in all three groundwater samples at concentrations of 
2,780, 8,330, and 16,500 milligrams per liter in monitoring wells RP-02-31, -49, 
and –66, respectively.  This is consistent with conductivity measurements made 
during purging of each well (i.e., both conductivity and chloride concentration 
increases with depth). 

Perchlorate was not detected in any of the groundwater samples using either 
analytical method. The method reporting limits for Methods 314.0 and 8321A 
were 80.0 and 0.50 Pg/L, respectively. 

Soil Sample Description 

Soil samples were classified in accordance with American Society for Testing and 
Materials D2488. Classification results are presented in Table 4. 

Soil Laboratory Analyses 

The laboratory analytical results are summarized in Tables 5 through 9 and 
shown on Figures 3 through 6. The raw laboratory data are provided in 
Appendix A. Validation of the data packages was conducted by ERM, and a 
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copy of the Data Review Memorandum, dated 17 May 2005, is provided in 
Appendix B. The data validation resulted in the following data being qualified: 

x�	 The common laboratory contaminant bis(2-ethylhexyl)phthalate was 
qualified as non-detect (U) in sample SS2-2 in accordance with the 10
times rule of the USEPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Review (October 1999). 

x�	 The TPH-diesel results for sample SS1-3 were qualified as estimated (J) 
because the surrogate spike was biased high. Most other detected TPH-
diesel and TPH-gasoline data were qualified by the laboratory as 
estimated (J) because the detected concentration was above the Method 
Detection Limit, but below the Method Reporting Limit. 

x�	 The DDT result for sample SS1-2 and the DDD and DDE results for 
sample SS1-4 and its duplicate sample (sample number SS1-4D) were 
qualified as estimated (J) because the compound identification differed by 
more than 40 percent between the two columns used in the laboratory for 
analysis. 

Overall, the data validation showed that all of the data can be used for decision-
making purposes within the limitations of the applied qualifiers. 

Total Petroleum Hydrocarbons 

Results of TPH analyses are summarized in Table 5 and on Figure 3. Heavy-oil 
range TPH was detected in every composite sample at concentrations ranging 
from 52.0 to 1,270 milligrams per kilogram (mg/kg). Gasoline- and diesel-range 
TPH were detected in 9 of 12 soil samples each at concentrations ranging from 
0.998 J to 3.28 J mg/kg and 11.2 J to 594 J mg/kg, respectively. 

Metals 

Results of metals analyses are summarized in Table 6 and on Figure 4. Total 
arsenic, chromium, lead, and zinc were detected in every composite soil sample. 
Arsenic concentrations ranged from 2.80 to 76.1 mg/kg. Chromium 
concentrations ranged from 13.8 to 195 mg/kg. Lead concentrations ranged from 
11.6 to 56.3 mg/kg. Zinc concentrations ranged from 56.5 to 255 mg/kg. 
Cadmium was not detect in any composite sample at a Method Detection Limit 
of 0.0995 mg/kg. 
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Organochlorine Pesticides 

Results of organochlorine pesticide analyses are summarized in Table 7 and on 
Figure 5. DDT and DDE were detected in every composite sample at 
concentrations ranging from 0.178 to 138 mg/kg and 0.0258 to 2.70 mg/kg, 
respectively. DDD was detected in 10 of the 12 composite samples at 
concentrations ranging from 0.0497 to 6.21 mg/kg. No other organochlorine 
pesticides were detected. 

Polychlorinated Biphenyls 

Results of PCB analyses are summarized in Table 8 and on Figure 6. Aroclor 
1248 was the only PCB detected. It was detected in four of the 12 composite 
samples at concentrations ranging from 0.0952 to 0.795 mg/kg. 

Semivolatile Organic Compounds 

Results of SVOC analyses are summarized in Table 9. Several SVOCs were 
detected at low concentrations in 9 of the 12 composite samples; no SVOCs were 
detected in three of the samples. Most (approximately 97 percent) of the 
detections were qualified as estimated concentrations (i.e., J-values). One of the 
two detections above Method Reporting Limits was qualified as non-detected 
after data validation review (sample number SS2-2, bis[2-ethylhexyl]phthalate) 
due to likely laboratory interference. 

DISCUSSION AND CONCLUSIONS 

The sampling completed as described in this letter was conducted to provide 
additional information on conditions at Lots 1 and 2, in part in response to 
ODEQ concerns regarding previous detections of contaminants of interest in 
groundwater samples (obtained from monitoring wells and direct-push borings), 
but also to fill a gap in available surface soil data. 

Consistent with the Remedial Investigation at Lots 3 and 4, and in order to 
evaluate the collected data, the analytical results were compared to ODEQ-
suggested screening levels. The screening levels used are only for preliminary 
screening purposes to aid in the evaluation of the data. Further evaluation will 
be conducted as part of the site-specific risk assessment. 
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Soil Results Discussion 

The comparison of soil results from this study to ODEQ and USEPA screening 
levels shows that: 

x�	 None of the soil samples contained TPH at concentrations that exceed the 
ODEQ Risk-Based Concentrations. 

x�	 None of the arsenic results exceed the non-cancer USEPA Region 9 
Preliminary Remediation Goal (PRG) for arsenic (260 mg/kg) and the cancer 
PRG for arsenic (1.6 mg/kg) is less than the default background concentration 
(7 mg/kg). 

x�	 None of the soil samples contained cadmium at detectable concentrations. 

x�	 Three soil samples (SS1-1, SS2-1, and SS2-2) contained chromium at 
concentrations that exceed its default background concentration (42 mg/kg). 
None of the samples exceed the PRG for chromium (450 mg/kg). 

x�	 Ten soil samples (SS1-1, SS1-2, SS-1-3, SS1-4, SS1-5, SS2-1, SS2-2, SS2-3, SS2-6, 
and SS2-7) contained lead at concentrations that exceed its default 
background concentration (17 mg/kg), but none of these samples exceed the 
PRG (750 mg/kg). 

x�	 Eight soil samples (SS1-1, SS1-3, SS1-4, SS1-5, SS2-1, SS2-2, SS2-3, and SS2-7) 
contained zinc at concentrations that exceed the respective default 
background concentration (86 mg/kg), but none of these concentrations 
exceed the PRG (>100,000 mg/kg). 

x�	 Three samples (SS1-3, SS1-4, and SS2-3) contained DDT at concentrations 
greater than the PRG (7 mg/kg). Background concentrations for DDT in 
surface soil are unknown. 

x�	 None of the soil samples exceed the PRGs for DDD and DDE (10 and 7 
mg/kg, respectively). Background concentrations for DDD and DDE are 
unknown. 

x�	 One soil sample (SS2-3) contained the PCB Aroclor 1248 at a concentration 
that only slightly exceeds its PRG (0.74 mg/kg). None of the other soil 
samples contained any PCBs at concentrations greater than the screening 
levels. 
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x� The SVOC benzo(a)pyrene was detected in four samples (SS1-1, SS1-3, SS2-1, 
and SS2-3) at concentrations only slightly higher than its PRG (0.21 mg/kg). 
No other samples contain SVOC concentrations exceeding their screening 
levels. 

In all, there were few exceedences of industrial PRGs, and most of those 
concentrations only slightly exceed the PRGs. Although the tables compare the 
soil analytical results to consensus-based probable effect concentrations, the 
applicability of the probable effect concentrations to these sample locations is 
questionable since the transport mechanism to surface water is not apparent 
from the area where samples were collected. 

Groundwater Results Discussion 

The groundwater sampling described in this letter was conducted in response to 
ODEQ concerns regarding previous detections of constituents in groundwater 
samples collected from monitoring wells or direct-push borings on Lots 1 and 2. 

DDT had been detected in a groundwater sample collected from a direct-push 
boring located approximately 100 feet south of the RP-02 well cluster (direct
push boring GGW-016, sample date 28 October 1999) at a concentration of 0.741 
Pg/L. This sample was collected at a depth of 42 to 45 feet below ground 
surface. Monitoring well RP-02-49 is screened within the same hydrogeologic 
zone. No DDT was detected in the samples collected from RP-02-31, RP-02-49 
(detection limit of 0.0500 Pg/L) and RP-02-66 in this investigation. Furthermore, 
the DDT concentration was detected in surface soil samples collected in the 
vicinity of the RP-02 well cluster and the GGW-016 boring location (5.84 mg/kg, 
soil sample number SS2-2, sample date 8 March 2005) is below the PRG (7 
mg/kg). It is possible that the presence of DDT in the 28 October 1999 direct-
push groundwater sample was due to cross contamination during advancement 
of the direct-push boring and not due to dissolved DDT in the aquifer. It is 
known that direct-push sampling methods can commonly bias samples high. 

Arsenic had been observed in groundwater collected from monitoring well RP-
02-31 at concentrations ranging from 73.9 (sample date Spring 2000) to 132 Pg/L 
(sample date Spring 2002). Arsenic was not observed in any of the groundwater 
samples collected under this scope of work (detection limit of 17.0 Pg/L). 
Arsenic had previously been observed up- and cross-gradient of the Arkema 
property at concentrations similar to and greater than 17.0 Pg/L. There is no 
known source of arsenic on the Arkema property. Additionally, field 
measurements of ORP made during well purging indicate that slightly reducing 
conditions exist in shallow groundwater at the RP-02 well cluster, but oxidizing 
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conditions exist at greater depths. These conditions are not likely to solubilize 
arsenic. It is possible that the elevated historical detections of arsenic are 
anomalous or could be attributed to a source up-gradient of the Arkema 
property. 

Chloride was observed in all three samples collected from the RP-02 wells. 
Concentrations were similar to historical chloride concentrations for each RP-02 
well. 

Perchlorate was not detected in shallow groundwater. There is no known 
historical handling or use of perchlorate on Lots 1 and 2. 

We appreciate the continued opportunity to work with Arkema. If you have 
questions or comments about this letter report, please don’t hesitate to contact 
either of us at (425) 462-8591. 

Sincerely, 

Erik C. Ipsen, P.E. David P. Edwards, P.G. 
Project Manager Principal 

ECI/DPE/jjr/0020422.00 
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Table 2 
Field Parameters Measured in Groundwater 
Lots 1 and 2 Groundwater Sampling 
Arkema, Inc. Portland Facility 

Well Number Sample Number Date 
Depth to Water 

from TOC 
(ft) 

pH 
Temp. 

(deg. C) 
EC 

(mS/cm) 
ORP 
(mV) 

DO 
(mg O2/L) 

Turbidity 
(NTU) 

W-19S Dry, not sampled 3/11/05 NS NS NS NS NS NS NS 
RP-02-03 RP-02-31-0231105 3/11/05 31.82 6.30 16.62 8,118 -93.6 1.07 58.2 
RP-02-49 RP-02-49-0231105 3/11/05 31.64 6.15 15.15 20,972 109.8 0.38 11.3 
RP-02-66 RP-02-66-0231105 3/11/05 31.66 5.74 14.89 36,348 207.8 0.39 0.8 

Notes: 
1. NS = Not sampled. No water was observed in W-19-S on the date of sampling. 



Table 3 
Groundwater Analytical Results 
Lots 1 and 2 Groundwater Sampling 
Arkema, Inc. Portland Facility 

Well Number Sample Number Date 
DDT 
(Pg/L) 

DDD 
(Pg/L) 

DDE 
(Pg/L) 

Arsenic 
(mg/L) 

Chloride 
(mg/L) 

Perchlorate by 
314.0 
(Pg/L) 

Perchlorate by 
LC/MS/MS 

(Pg/L) 

W-19S Dry, not sampled NS NS NS NS NS NS NS NS 
RP-02-03 RP-02-31-0231105 3/11/05 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0170) 2,780 ND (80.0) ND (0.50) 
RP-02-49 RP-02-49-0231105 3/11/05 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0170) 8,330 NT NT 
RP-02-66 RP-02-66-0231105 3/11/05 ND (0.0500) ND (0.0500) ND (0.0500) ND (0.0170) 16,500 NT NT 

Notes: 
1. NS = Not sampled. No water was observed in W-19-S on date of sampling. 
2. NT = Not Tested. 



Table 4 
Soil Sample Description and Classification 
Lots 1 and 2 Surface Soil Sampling 
Arkema, Inc. Portland Facility 

Sample ID Subsample ID 

SS1-1 SS1-A 
SS1-B 
SS1-C 
SS1-D 

SS1-2 SS1-E 
SS1-F 
SS1-G 
SS1-H 

SS1-3 SS1-I 
SS1-J 
SS1-K 
SS1-L 

SS1-4 SS1-M 
SS1-N 
SS1-O 
SS1-P 

SS1-5 SS1-Q 
SS1-R 
SS1-S 
SS1-T 

SS2-1 SS2-A 
SS2-B 
SS2-C 
SS2-D 

SS2-2 SS2-E 
SS2-F 
SS2-G 
SS2-H 

SS2-3 SS2-I 
SS2-J 
SS2-K 
SS2-L 

SS2-4 SS2-M 
SS2-N 
SS2-O 
SS2-P 

SS2-5 SS2-Q 
SS2-R 
SS2-S 
SS2-T 

SS2-6 SS2-U 
SS2-V 
SS2-W 
SS2-X 

SS2-7 SS2-Y 
SS2-Z 

SS2-AA 
SS2-AB 

Sample Description 

Brown silt with fine sand (ML), roots, soft, moist.

Brown soft silt (ML), roots, moist.

Gray brown, silty sand (SM), moist.

Gray brown, silty fine sand (SM).

Dark brown, silty fine sand (SM), roots.

Dark brown, silty fine sand (SM), moist.

Dark brown, silty fine sand (SM), moist.

Black silty gravel (GM), wet.

Light gray brown, silty fine sand (SM).

Brown, sandy gravel (GP), med. Gravel, dry


Dark brown, silty fine sand (SM), with gravel, wet.

Dark brown, gravelly fine sand (SM), dry.

Tan, silty fine sand with fine gravel, moist.

Brown, silty gravelly fine sand (SM).

Dark brown, silty fine sand (SM), orange concretions, moist.

Tan, silty fine sand with fine gravel (SP), 6" Black fine sand.

Tan, silty fine sand (SM), trace gravel, roots.

Tan, silty fine sand (SM). 6" black top.

Tan, sandy silt (ML), wet, soft.

Dark brown fine sand (SP), moist.

Tan, sandy silt (ML), moist.

Brown, silty fine sand (SM), moist

Brown fine sand (SP), dry.

Brown fine sand (SP), moist.

Dark brown, gravelly fine sand (SP), dry.

Tan, silty fine sand with fine gravel (SP), moist.

Dark brown fine sand (SP) with some gravel.

Grey green fine sand (SP), 4" light Brown fine sand (SP), moist.

Brown gravelly fine sand with silt (SW).

Brown fine sand (SP) with gravel.

Brown silty gravelly sand (SW).

Brown fine sand (SP) with gravel.

Dark brown, gravelly fine sand (SM), dry.

Brown silty gravelly sand (SM), dry.

Dark yellow brown fine sand (SP).

Brown silty gravelly sand (SM).

Brown silty fine sand (SP), some gravel.

Brown silty gravelly sand (SM).

Dark yellow brown fine sand (SP).

Brown silty sand, some gravel (SM), moist.

Dark yellow brown fine sand with gravel (SP).

Dark yellow brown fine sand (SP) with gravel, some intermixed asphalt.

Dark brown silty gravelly fine sand (SM), dry.

Brown silty sandy gravel (GP), dry.

Dark yellow brown fine sand with gravel (SP).

Tan silt (ML), soft.

Brown silty gravelly sand (SM)

Brown silty gravelly sand (SM)




Table 5 
Analytical Results - Total Petroleum Hydrocarbons 
Lots 1 and 2 Surface Soil Sampling 
Arkema, Inc. Portland Facility 

Sample ID Date Time 
Sample Depth 

(ft) 
TPH-Gas 
(mg/kg) 

TPH-Diesel 
(mg/kg) 

TPH-Heavy Oil 
(mg/kg) 

SS1-1 3/8/05 9:45 0-1 1.70 J 19.1 J 140 
SS1-2 3/8/05 10:20 0-1 3.28 J 17.4 J 71.2 
SS1-3 3/8/05 10:50 0-1 1.84 J 594 1,270 
SS1-4 3/8/05 11:30 0-1 1.40 J 11.2 J 52.0 

SS1-4D 3/8/05 11:30 0-1 1.29 J 12.4 J 59.3 
SS1-5 3/8/05 11:50 0-1 1.04 J ND (7.23) 75.3 
SS2-1 3/8/05 13:50 0-1 1.16 J 14.6 J 103 
SS2-2 3/8/05 13:25 0-1 1.13 J 20.8 J 112 
SS2-3 3/8/05 14:15 0-1 0.998 J 71.2 336 
SS2-4 3/8/05 14:45 0-1 ND (0.945) 12.5 J 59.9 
SS2-5 3/8/05 15:10 0-1 ND (0.945) 11.6 J 68.1 
SS2-6 3/8/05 15:30 0-1 ND (0.945) ND (36.2) 908 
SS2-7 3/8/05 15:55 0-1 1.18 J ND (14.5) 618 

22,000 70,000 >100,000 
Soil Ingestion, Dermal Contact and Inhalation - Construction Worker RBC 13,000 23,000 40,000 
Soil Ingestion, Dermal Contact and Inhalation - Excavation Worker RBC >100,000 >100,000 >100,000 
Soil Volatilization to Outdoor Air - Occupational RBC >100,000 >100,000 >100,000 
Soil Vapor Intrusion Into Buildings - Occupational RBC >100,000 >100,000 >100,000 
Soil Leaching to Groundwater - Occupational RBC 110 >100,000 >100,000 

Soil Ingestion, Dermal Contact and Inhalation - Occupational RBC 

Notes:

TPH = Total Petroleum Hydrocarbons


J = Estimated value. Constituent detected at a concentration between the Method Detection Limit and Method Reporting Limit.

ND = Constituent not detected at the detection limit shown.

Shading indicates exceedence of one or more screening criteria.




Table 6 
Analytical Results - Metals 
Lots 1 and 2 Surface Soil Sampling 
Arkema, Inc. Portland Facility 

Sample ID Date Time 
Sample Depth 

(ft) 
Arsenic 
(mg/kg) 

Cadmium 
(mg/kg) 

Chromium 
(mg/kg) 

Lead 
(mg/kg) 

Zinc 
(mg/kg) 

SS1-1 3/8/05 9:45 0-1 6.62 ND (0.0995) 113 34.8 255 
SS1-2 3/8/05 10:20 0-1 5.31 ND (0.0995) 34.1 28.8 84.8 
SS1-3 3/8/05 10:50 0-1 16.2 ND (0.0995) 35.6 41.5 178 
SS1-4 3/8/05 11:30 0-1 76.1 ND (0.0995) 28.1 56.3 119 

SS1-4D 3/8/05 11:30 0-1 55.0 ND (0.0995) 35.1 53.2 147 
SS1-5 3/8/05 11:50 0-1 18.6 ND (0.0995) 32.2 30.4 223 
SS2-1 3/8/05 13:50 0-1 10.9 ND (0.0995) 64.0 30.5 92.5 
SS2-2 3/8/05 13:25 0-1 6.03 ND (0.0995) 195 34.9 124 
SS2-3 3/8/05 14:15 0-1 9.51 ND (0.0995) 26.5 31.9 95.0 
SS2-4 3/8/05 14:45 0-1 4.74 ND (0.0995) 15.1 13.3 56.5 
SS2-5 3/8/05 15:10 0-1 3.31 ND (0.0995) 16.0 11.6 62.7 
SS2-6 3/8/05 15:30 0-1 2.80 ND (0.0995) 13.8 27.8 74.0 
SS2-7 3/8/05 15:55 0-1 5.09 ND (0.0995) 15.6 22.2 88.1 

Oregon Default Background Concentrations for Metals (DEQ, 28 October 2002) 7 1 42 17 86 
USEPA Region 9 Preliminary Remedial Goal (PRG) - Industrial Soil - Cancer Endpoint 1.6 NA 450 NA NA 
USEPA Region 9 PRG - Industrial Soil - Non-Cancer Endpoint 260 450 NA 750 >100,000 
Concensus-Based Probable Effect Concentration (PEC) 33.0 4.98 111 128 459 

Notes: 
ND = Constituent not detected at the detection limit shown. 
Shading indicates exceedence of one or more screening criteria. 



Table 7 
Analytical Results - Organochlorine Pesticides 
Lots 1 and 2 Surface Soil Sampling 
Arkema, Inc. Portland Facility 

Sample ID Date Time 
Sample Depth 

(ft) 
DDT 

(mg/kg) 
DDD 

(mg/kg) 
DDE 

(mg/kg) 

SS1-1 3/8/05 9:45 0-1 0.595 0.103 0.219 
SS1-2 3/8/05 10:20 0-1 1.98 J 0.065 0.110 
SS1-3 3/8/05 10:50 0-1 138 6.21 2.70 
SS1-4 3/8/05 11:30 0-1 10.5 0.905 J 1.24 J 

SS1-4D 3/8/05 11:30 0-1 11.4 0.925 J 1.14 J 
SS1-5 3/8/05 11:50 0-1 2.79 0.113 0.329 
SS2-1 3/8/05 13:50 0-1 5.69 0.122 0.447 
SS2-2 3/8/05 13:25 0-1 5.84 0.168 0.325 
SS2-3 3/8/05 14:15 0-1 11.0 0.461 0.667 
SS2-4 3/8/05 14:45 0-1 1.33 0.0716 0.161 
SS2-5 3/8/05 15:10 0-1 0.516 0.0497 0.0858 
SS2-6 3/8/05 15:30 0-1 0.396 ND (0.0165) 0.0561 
SS2-7 3/8/05 15:55 0-1 0.178 ND (0.0165) 0.0258 

7 7 
0.0629 0.028 0.0313 

USEPA Region 9 Preliminary Remedial Goal (PRG) 
Concensus-Based Probable Effect Concentration (PEC) 

10  

Notes:

ND = Constituent not detected at the detection limit shown.

J = Estimated detection result based on data v iew.
alidation rev
Shading indicates exceedence of one or more screening criteria. 



Table 8 
Analytical Results - Polychlorinated Biphenyls 
Lots 1 and 2 Surface Soil Sampling 
Arkema, Inc. Portland Facility 

Sample ID Date Time 
Sample Depth 

(ft) 
Aroclor 1016 

(mg/kg) 
Aroclor 1221 

(mg/kg) 
Aroclor 1232 

(mg/kg) 
Aroclor 1242 

(mg/kg) 
Aroclor 1248 

(mg/kg) 
Aroclor 1254 

(mg/kg) 
Aroclor 1260 

(mg/kg) 

SS1-1 3/8/05 9:45 0-1 ND (0.0167) ND (0.0333) ND (0.0167) ND (0.0167) 0.287 ND (0.0167) ND (0.0167) 
SS1-2 3/8/05 10:20 0-1 ND (0.0167) ND (0.0333) ND (0.0167) ND (0.0167) 0.0952 ND (0.0167) ND (0.0167) 
SS1-3 3/8/05 10:50 0-1 ND (0.167) ND (0.333) ND (0.167) ND (0.167) ND (0.333) ND (0.167) ND (0.167) 
SS1-4 3/8/05 11:30 0-1 ND (0.0835) ND (0.166) ND (0.0835) ND (0.0835) ND (0.0835) ND (0.0835) ND (0.0835) 

SS1-4D 3/8/05 11:30 0-1 ND (0.0835) ND (0.166) ND (0.0835) ND (0.0835) ND (0.0835) ND (0.0835) ND (0.0835) 
SS1-5 3/8/05 11:50 0-1 ND (0.0334) ND (0.0666) ND (0.0334) ND (0.0334) ND (0.0334) ND (0.0334) ND (0.0334) 
SS2-1 3/8/05 13:50 0-1 ND (0.0334) ND (0.0666) ND (0.0334) ND (0.0334) ND (0.0334) ND (0.0334) ND (0.0334) 
SS2-2 3/8/05 13:25 0-1 ND (0.0334) ND (0.0666) ND (0.0334) ND (0.0334) 0.322 ND (0.0334) ND (0.0334) 
SS2-3 3/8/05 14:15 0-1 ND (0.0501) ND (0.0999) ND (0.0501) ND (0.0501) 0.795 ND (0.0501) ND (0.0501) 
SS2-4 3/8/05 14:45 0-1 ND (0.0501) ND (0.0999) ND (0.0501) ND (0.0501) ND (0.180) ND (0.0501) ND (0.0501) 
SS2-5 3/8/05 15:10 0-1 ND (0.0501) ND (0.0999) ND (0.0501) ND (0.0501) ND (0.0999) ND (0.0501) ND (0.0501) 
SS2-6 3/8/05 15:30 0-1 ND (0.0835) ND (0.166) ND (0.0835) ND (0.0835) ND (0.0835) ND (0.0835) ND (0.0835) 
SS2-7 3/8/05 15:55 0-1 ND (0.0835) ND (0.166) ND (0.0835) ND (0.0835) ND (0.0835) ND (0.0835) ND (0.0835) 

21 0.74 0.74 0.74 0.74 0.74 0.74 
0.676 0.676 0.676 0.676 0.676 0.676 0.676 

USEPA Region 9 Preliminary Remedial Goal (PRG) 
Concensus-Based Probable Effect Concentration (PEC) 

Notes:

ND = Constituent not detected at the detection limit shown.

Shading indicates exceedence of one or more screening criteria.

PEC is for Total PCBs




Table 9 
Analytical Results - Semivolatile Organic Compounds 
Lots 1 and 2 Surface Soil Sampling 
Arkema, Inc. Portland Facility 

Sample ID Date Time 
Sample 
Depth 

(ft) 

Anthracene 
(mg/kg) 

Benzo(a)-
anthracene 

(mg/kg) 

Benzo(a)-
pyrene 
(mg/kg) 

Benzo(b)-
fuoranthene 

(mg/kg) 

Benzo(ghi)-
perylene 
(mg/kg) 

Benzo(k)-
fluoranthene 

(mg/kg) 

Chrysene 
(mg/kg) 

Dibenzo(a,h)-
anthracene 

(mg/kg) 

Bis(2-
ethylhexyl)-

phthalate 
(mg/kg) 

Fluoranthene 
(mg/kg) 

Indeno(1,2,3-cd)-
pyrene 
(mg/kg) 

Phenanthrene 
(mg/kg) 

Pyrene 
(mg/kg) 

SS1-1 3/8/05 9:45 0-1 0.0898 J 0.288 J 0.296 J 0.244 J 0.210 J 0.269 J 0.532 0.0749 J ND (2.00) 0.212 J 0.179 J 0.150 J 0.257 J 
SS1-2 3/8/05 10:20 0-1 ND (0.0700) 0.124 J 0.115 J 0.0840 J ND (0.0700) 0.0974 J 0.125 J ND (0.0700) ND (2.00) 0.211 J ND (0.0700) 0.0893 J 0.217 J 
SS1-3 3/8/05 10:50 0-1 ND (0.280) ND (0.280) 0.370 J 0.347 J ND (0.280) 0.359 J 0.389 J ND (0.280) ND (8.00) ND (0.280) ND (0.280) ND (0.280) ND (0.280) 
SS1-4 3/8/05 11:30 0-1 ND (0.0700) 0.0973 J 0.194 J 0.253 J 0.218 J 0.211 J 0.180 J ND (0.0700) ND (2.00) ND (0.0700) 0.194 J ND (0.0700) 0.106 J 

SS1-4D 3/8/05 11:30 0-1 ND (0.0700) 0.131 J 0.194 J 0.215 J 0.191 J 0.212 J 0.199 J ND (0.0700) ND (2.00) 0.0974 J 0.170 J ND (0.0700) 0.144 J 
SS1-5 3/8/05 11:50 0-1 ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (2.00) ND (0.0700) ND (0.0700) ND (0.0700) 0.0710 J 
SS2-1 3/8/05 13:50 0-1 ND (0.140) 0.179 J 0.261 J 0.243 J 0.183 J 0.229 J 0.299 J ND (0.140) ND (4.00) ND (0.140) 0.168 J ND (0.140) ND (0.140) 
SS2-2 3/8/05 13:25 0-1 ND (0.0700) 0.0962 J 0.110 J 0.102 J 0.103 J 0.108 J 0.215 J ND (0.0700) 3.17 U ND (0.0700) 0.0855 J ND (0.0700) 0.102 J 
SS2-3 3/8/05 14:15 0-1 ND (0.140) 0.256 J 0.251 J 0.259 J ND (0.140) 0.241 J 0.278 J ND (0.140) ND (4.00) 0.523 J ND (0.140) 0.234 J 0.621 J 
SS2-4 3/8/05 14:45 0-1 ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (2.00) ND (0.0700) ND (0.0700) ND (0.0700) 0.0774 J 
SS2-5 3/8/05 15:10 0-1 ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) ND (2.00) ND (0.0700) ND (0.0700) ND (0.0700) ND (0.0700) 
SS2-6 3/8/05 15:30 0-1 ND (0.210) ND (0.210) ND (0.210) ND (0.210) ND (0.210) ND (0.210) ND (0.210) ND (0.210) ND (6.00) ND (0.210) ND (0.210) ND (0.210) 
SS2-7 3/8/05 15:55 0-1 ND (0.140) ND (0.140) ND (0.140) ND (0.140) ND (0.140) ND (0.140) ND (0.140) ND (0.140) ND (4.00) ND (0.140) ND (0.140) ND (0.140) 

>100,000 2.1 0.21 2.1 NA 21 210 0.21 120 22,000 2.1 NA 29,000 
0.845 1.05 1.45 NA NA NA 1.29 NA NA 2.23 NA 1.17 1.52 

USEPA Region 9 Preliminary Remedial Goal (PRG) 
Concensus-Based Probable Effect Concentration (PEC) 

ND (0.210) 
ND (0.140) 

Notes:

J = Estimated value. Constituent detected at a concentration between the Method Detection Limit and Method Reporting Limit.

ND = Constituent not detected at the detection limit shown.

U = Sample qualified as non-detect based on data validation review.

Shading indicates exceedence of one or more screening criteria.




Appendix A 
Laboratory Data 
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Appendix B 
     Data Review Memorandum 



EnvironmentalMemorandum Resources 
Management 

To: Jason Kraus 1777 Botelho Drive 
Suite 260 

From: Jackie Luta Walnut Creek, CA 94596 
(925) 946-0455 

Date: 17 May 2005 
(925) 946-9968 (fax) 

Subject: Data Review of Arkema Portland Samples Collected 
9 and 11 March 2005 

Project Number: 0020422.00 

Data Package: STL Sacramento Data Package G5C230414 and NCA 
Data Packages P5C0484 and P5C0514 

The quality of the data was assessed and any necessary qualifiers were 
applied following the 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, July 2002. 

HOLDING TIME AND PRESERVATION EVALUATION 

The samples were prepared and analyzed within the method prescribed 
time period from the date of collection. The sample shipments were 
received at the laboratory within the method prescribed temperature 
preservation requirements. None of the data were qualified based on 
holding time or temperature preservation exceedances. 

BLANK EVALUATION 

The common laboratory contaminant bis(2-ethylhexyl)phthalate was 
detected in one sample. This result was qualified as nondetected (U) in 
accordance with the Functional Guidelines’ 10-times rule and is presented 
in Table 1. 

The method blank sample results were nondetected for each of the target 
analytes with two exceptions. However, these detections were less than 
the reporting limits; therefore, none of the data required qualification. 
These method blank results are presented in Table 1. 
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BLANK SPIKE EVALUATION 

The laboratory control sample (LCS) recoveries were within the 
laboratory’s limits of acceptance. The LCS recoveries indicate acceptable 
laboratory accuracy and precision. 

MATRIX SPIKE EVALUATION 

The matrix spike (MS)/matrix spike duplicate (MSD) recoveries were 
within the laboratory’s limits of acceptance with limited exceptions. 
However, none of the data required qualification based on the following 
criteria: 

x�	 Sample RP-02-66-031105 was used for the arsenic MS/MSD. The 
MS was in control, while the MSD was slightly below the control 
limits. Data are not qualified if one of the two spikes is in control. 

x�	 In analytical batch P5C0484, two MS samples were prepared from 
two samples (SS1-1 and SS2-5). MS sample SS1-1 had several 
metals recoveries that did not meet control limits, while MS sample 
SS2-5 was in control for all metals, thereby validating the batch. 

The MS/MSD recoveries that did not meet control limits are presented in 
Table 2. 

SURROGATE SPIKE EVALUATION 

The surrogate recoveries were within acceptable limits with limited 
exceptions, described below: 

x�	 In the diesel range organics analysis, the surrogate was biased high 
in sample SS1-3. Detected results were qualified as estimated (J). 

x�	 In the pesticides analysis, the surrogate was diluted out of sample 
SS1-3. Data were not qualified due to the large dilution factor. 

x�	 In the PCB analysis, one surrogate was biased high in sample SS1-3. 
However, the sample results were all nondetected and no 
qualifications were necessary. 
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The surrogate recoveries that did not meet control limits are presented in 
Table 3. 

DUPLICATE EVALUATION 

The laboratory prepared and analyzed analytical duplicate samples in the 
laboratory. The relative percent differences (RPD) that did not meet 
internal laboratory criteria are presented in Table 4. The USEPA has not 
established control criteria for duplicate samples; therefore, sample data 
are not qualified on the basis of duplicate imprecision. 

One field duplicate sample was submitted. ERM calculated the RPD 
between detected results. The RPDs are presented in Table 1. 

COMPOUND IDENTIFICATION 

In the pesticides analysis, each sample is analyzed on two separate 
columns. Detected results must agree within 40 percent as per the 
method. The laboratory noted that the results for a small number of 
compounds differed by more than 40 percent. ERM qualified the affected 
samples as estimated (J) as shown in Table 5. 

OVERALL ASSESSMENT 

No data required rejection. All of the data, including qualified data, can 
be used for decision-making purposes; however, the limitations indicated 
by the applied qualifiers should be considered when using the data. The 
quality of the data generated during this investigation is acceptable for the 
preparation of technically defensible documents. 


