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1.0  Introduction 

This Source Control Performance Monitoring Report (Report) was prepared by Apex Companies, LLC (Apex) 
on behalf of Glacier Northwest (Glacier) to document the completed performance monitoring activities and 
results as described in the Phthalate Source Control Measure Performance Monitoring Work Plan (Work Plan) 
for the Glacier’s River Street Cement Terminal, dated November 10, 2021. The site location is shown in 
Figure 1 and the site layout is shown in Figure 2. The performance monitoring included cleaning out the storm 
system, sampling catch basin solids, and sampling stormwater.  
 
1.1  Site Description and Background 

The site is located at 1050 N River Street in Portland, Oregon, on the east side of the Willamette River between 
approximately River Mile (RM) 11.15 and 11.35. The Oregon Department of Environmental Quality (DEQ) has 
required upland property owners to identify, evaluate, and control sources of contamination that may reach 
the Willamette River and Portland Harbor consistent with the Portland Harbor Joint Source Control Strategy 
(JSCS; DEQ/EPA, 2005), implemented by DEQ and the Environmental Protection Agency (EPA).   
 
The site is divided into three stormwater basins (Basin A, Basin B, and Basin C) that each drain to a respective 
outfall (WR-350, WR-351, and WR-352; Figure 2). Based on the results of the Source Control Evaluation 
Report (Apex, 2014), the only contaminant of concern for stormwater source control associated with Glacier’s 
operations at the site was determined to be bis(2-ethyhexyl)phthalate (BEHP), and was limited to the northern 
portion of the site, specifically Basin A, which ultimately drains to Outfall WR-350.   
 
Basin A is divided into three sub-basins: Sub-Basin 1, which consists of stormwater flow from catch basins 1 
through 5 (CB-1 through CB-5); Sub-Basin 2, which consists of stormwater flow from the cement storage 
dome into CB-3; and Sub-Basin 3, which consists of stormwater flow from catch basins 6 through 10 (CB-6 
through CB-10) and from CB-3 mentioned above (Figure 3). Basin A includes two StormCeptors (A1 and A2) 
for suspended solids removal. StormCeptor A1 receives stormwater from paved areas of Sub-Basin 1 (flow 
from CB-1 and CB-2). CB-4 and CB-5 are located in pervious areas, and the catch basin inlets are each 
elevated a few inches above grade, such that CB-4 and CB-5 rarely receive stormwater flow. StormCeptor A2 
has two inlet pipes. The west inlet pipe conveys the stormwater from Sub-Basin 1, and the east inlet pipe 
conveys stormwater from Sub-Basins 2 and 3 combined. The west and east inlet pipes combine and pass 
through StormCeptor A2 and discharge to the Willamette River via Outfall WR-350. 
 
1.2  Previous Investigations & Control Measures 

1.2.1  Source Control Evaluation—2014 

A source control evaluation was conducted in 2014 in the three stormwater basins at the site (Basin A, 
Basin B, and Basin C) that each drain to a respective outfall (WR-350, WR-351, and WR-352; Figure 2). 
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Based on the results reported in the Source Control Evaluation Report (Apex, 2014), the only contaminant of 
concern for stormwater source control associated with Glacier’s operations at the site was determined to be 
BEHP, and was limited to Basin A, which ultimately drains to Outfall WR-350.   
 
1.2.2  Source Control Tracing—2018 through 2019 

Phthalate source control tracing activities were conducted for Basin A between 2018 and 2019. These efforts 
included sampling stormwater and stormwater solids from each sub-basin within Basin A to narrow down the 
source of phthalate in stormwater in Basin A. Basin A consists of three sub-basins (Figure 3) with the following 
generic uses:   

 Sub-Basin 1 consists of an empty lot with infrequent surplus equipment storage and includes CB-1, 
CB-2, CB-4, CB-5, and StormCeptor A1. 

 Sub-Basin 2 consists of the cement storage dome and includes CB-3. 
 Sub-Basin 3 consists of the truck entrance/driveway, cement bulker access rack, and a parking lot, 

and includes CB-6 through CB-10. 
 
Stormwater from each sub-basin passes through StormCeptor A2 prior to being discharged to the Willamette 
River via Outfall WR-350. The activities and results from the phthalate source tracing investigation were 
summarized in the Phthalate Source Tracing Report (Apex, 2020). Based on the results of the source tracing 
activities, BEHP was determined to originate from Sub-Basin 2, which consists of stormwater flow from the 
cement storage dome into CB-3 (Figure 3). The stormwater and stormwater solids analytical results from the 
2018 and 2019 source tracing activities are provided in Table 1 and Table 2. The Phthalate Source Tracing 
Report concluded that the phthalate contaminant source consisted of surfacing material on the cement 
storage dome. This report also included a streamlined source control measure (SCM) alternative evaluation 
and schedule for implementation. 
 
1.2.3  Source Control Measure—2021 

During summer 2021, Glacier implemented a stormwater SCM that included resurfacing the cement storage 
dome with GacoFlex S42 Series, manufactured by Gaco, a division of Firestone Building Products. GacoFlex 
S42 Series is a silicone-based, phthalate-free, solvent-free coating. The SCM was completed in mid-
September 2021.   
 
1.3  Regulatory Correspondence 

Following the 2021 SCMs, DEQ requested a workplan for performance monitoring to monitor the effectiveness 
of the BEHP SCMs. The source control performance monitoring program is described in the Revised Phthalate 
Source Control Measure Performance Monitoring Work Plan, dated December 3, 2021.  The Work Plan 
describes the proposed scope of work and sampling and analysis program to evaluate the performance of 
completed phthalate SCMs.  
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2.0  Performance Monitoring 

Preparation and field sampling procedures, field observations during sampling activities, and any deviations 
from the Work Plan are summarized below.  
 
2.1 Stormwater System Cleanout  

The source control tracing activities identified the source of BEHP to originate from Sub-Basin 2, which 
included stormwater flow from the cement storage dome into CB-3 (Figure 2) within Basin A. The stormwater 
system cleanout activities were completed on January 7, 2022, and included cleaning of the drainage curb 
around the cement dome, catch basins in Basin A (CB-1 through CB-10), and StormCeptors A1 and A2. 
 
Basin A cleanout activities included the following activities: 

1. Remove drain inserts/solids traps; visually inspect each drainage inlet point and catch basins, and 
make notes as to sediment content; 

2. Remove any accumulated solids and stagnant stormwater from each catch basin and StormCeptor 
using a vacuum truck. Stormwater will be collected in a 120-barrel vacuum truck for disposal;   

3. Dispose of water and solids; and 
4. Replace all drain inserts/solids traps. 

 
2.2  Sampling and Analysis Methodologies 

2.2.1  Stormwater Solids Sampling and Analysis Methodologies 

On November 17, 2022, accumulated solids were collected from CB-3, located in drainage Basin A. The 
sample was homogenized and then placed directly into laboratory-provided containers. The sample was 
transported to an accredited environmental laboratory for analysis with chain-of-custody documentation.  
 
Analytical methods were consistent with prior stormwater solid sampling events and consistent with the 
analytical methods presented in the DEQ-approved Revised Phthalate Source Control Measure Performance 
Monitoring Work Plan (Apex, 2021). Apex Laboratories, located in Tigard, Oregon, completed the laboratory 
work. The stormwater solid samples were submitted to the laboratory for the following analyses:   

 BEHP using EPA Method 8270 
 
2.2.2  Stormwater Sampling and Analysis Methodologies 

Three sampling events were completed for predicted storm criteria events on April 18, 2022, October 24, 
2023, and November 9, 2023. A storm criteria event is defined in the Storm Event Criteria and Selection 
outlined in the JSCS guidance (DEQ/EPA, 2005) as follows: 
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 Each sampling event should be preceded by an antecedent dry period of at least 24 hours (as defined 
by less than 0.1 inch over the previous 24 hours); 

 Minimum predicted rainfall intensity of greater than 0.2 inches per event; and 
 Expected storm event duration of at least three hours. 

 
Data from the City of Portland’s Albina rain gauge was used to document that each storm event met the 
criteria outlined in the DEQ guidance. The rain gauge lists the rainfall depth per hour (reported on a one- to 
three-hour time delay). Hyetographs for each sampling event are included in Appendix A. A brief description 
of the qualifying criteria for each storm event is included below.  

 April 18, 2022: The 24 hours preceding the storm event had 0.04 inches of rainfall. The event had 
a predicted rainfall of greater than 0.2 inches with a measured total of 0.45 inches and an event 
duration of 9 hours (Appendix A). Runoff occurred from each of the sub-basins and was relatively 
representative of typical site discharge.   

 October 24, 2023: The 24 hours preceding the storm event had 0.03 inches of rainfall. The event 
had a predicted rainfall of 0.50 inches with a measured total of 0.50 inches and an event duration of 
13 hours (Appendix A).   

 November 9, 2023: The 24 hours preceding the storm event had 0.02 inches of rainfall. The event 
had a predicted rainfall of greater than 0.2 inches with a measured total of 0.14 inches and an event 
duration of 4 hours (Appendix A). Although the measured rainfall intensity of the event was less than 
0.2 inches, the event meets the JSCS storm event criteria since the rainfall intensity was predicted 
to be greater than 0.2 inches of rain. 

 
For all three events, stormwater samples were collected from four locations: 

 West inlet pipe in StormCeptor A2, representing stormwater from Sub-Basin 1; 
 East inlet pipe in StormCeptor A2, representing stormwater from Sub-Basins 2 and 3 combined; 
 CB- 3, representing stormwater from Sub-Basin 2 (primarily runoff from the cement storage dome); 

and 
 Outfall (WR-350), representing stormwater discharging to the Willamette River from Basin A.   

 
Apex made visual observations of stormwater discharge and recorded the time of initial discharge with respect 
to the time of grab sample collection. Field parameters (temperature and pH) were also monitored at the 
outfall. 
 
All samples were collected as unfiltered (total) samples. Samples were collected in wide-mouth glass jars with 
Teflon lids that were pre-certified by the laboratory to be free of BEHP. An equipment blank was collected 
during each sampling event from any reusable equipment. Nitrile gloves or other supplies potentially 
containing phthalates were not used. 
 
The samples collected from StormCeptor A2 and Outfall 350 were collected using a remote sampling device 
(using the same method as prior outfall sampling). The StormCeptors are a confined space and therefore 
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were not entered. A modified sampling procedure was implemented to sample catch basin CB-3. For this 
stormwater sample, the grate was removed, and the sample was collected from the runoff as it cascaded over 
the edge of the catch basin. This sampling method is consistent with methods for sheet flow stormwater 
sampling described by the Washington State Department of Ecology (Ecology; 2015) and was used at the 
site during previous stormwater sampling efforts. 
 
Analytical methods were consistent with prior stormwater sampling events and consistent with the analytical 
methods presented in the DEQ-approved Stormwater Sampling Work Plan Addendum (Apex, 2013). Apex 
Laboratories, located in Tigard, Oregon, completed the laboratory work. The stormwater samples were 
submitted to the laboratory for the following analyses:   

 BEHP using EPA Method 8270; and 

 Total Suspended Solids using EPA Method SM-2540D. 
 

2.3  BEHP Quality Assurance 

BEHP is ubiquitous in personal and industrial products. To reduce potential for cross-contamination, 
preventative actions were taken to minimize potential for contamination from outside sources:   

 Apex Laboratories protocols call for all solvents, extraction vessels, instrument fittings, and blank 
water to be phthalate-free. Method blank and equipment blank data from Apex Laboratories also 
confirmed that laboratory operations did not appear to introduce phthalate contamination to 
environmental samples.   

 Equipment and supplies containing phthalates, such as rain gear, nitrile gloves, or non-stainless-
steel sampling equipment, were avoided. A field blank analyzed by Apex Laboratories confirmed that 
field sampling procedures did not appear to cross-contaminate.   

3.0  Sampling Analysis and Results 

The sections below summarize the analytical results from the three stormwater sampling events (2022 and 
2023). Analytical laboratory reports and a quality assurance review are provided in Appendix B and 
summarized in Tables 1 and 2. The laboratory analyses for stormwater were completed by Apex Laboratories, 
located in Tigard, Oregon. 
 
3.1  Stormwater Solids Sampling Analytical Results 

Stormwater solid samples were analyzed for BEHP via EPA Method 8270. Analytical results are discussed in 
more detail for each event below and are summarized in Table 1. 
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3.2  Stormwater Sampling Analytical Results 

Stormwater samples were analyzed for BEHP via EPA Method 8270; and total suspended solids (TSS) via 
EPA Method SM 2540D. Analytical results are discussed in more detail for each event below and are 
summarized in Table 2. 
 
3.2.1  April 2022 Event 

TSS Results. TSS was not detected above the laboratory method reporting limit (MRL) of 5 milligrams per 
liter (mg/L) at Outfall WR-350. TSS concentrations in the sub-basins ranged from <5 mg/L to 20 mg/L. TSS 
SLVs or cleanup levels are not promulgated.  The 1200-Z general permit benchmark of 30 mg/L is used as a 
relevant screening levels and TSS concentrations were below the 1200-Z benchmark. The maximum TSS 
concentration of 20 mg/L was observed in the sample collected from combined Sub-Basins 2 and 3.  
 
BEHP Results. BEHP was not detected in stormwater at Outfall WR-350 or any of the upstream Basin 1 
sampling points. BEHP MRLs were above the JSCS SLV and the Portland Harbor ROD Cleanup Levels.  
BEHP MRLs were greatest at the CB-3 sampling location. 
 
Tentatively Identified Compound (TIC) Findings.  The results of a EPA 8270E TIC search on samples from 
this group indicated the presence of a variety of substituted Phthalic Acids (Benzenedicarboxylic Acids) and 
other Organic Acids. The primary interferent with the BEHP is a substituted Phthalic acid resulting in raised 
MRLs for BEHP. 
 
3.2.2  October 2023 Event 

TSS Results. The TSS concentration was detected at 13 mg/L in the sample collected from Outfall WR-350.  
TSS concentrations at the other sample locations ranged from 5 mg/L (Sub-Basin 2) to 27 mg/L (Sub-Basin 1).  
All TSS concentrations were below the 1200-Z general permit benchmark of 30 mg/L.   
 
BEHP Results. BEHP was not detected in stormwater at Outfall WR-350 or any of the upstream Basin 1 
sampling points. BEHP MRLs were above the JSCS SLV and the Portland Harbor ROD Cleanup Levels.  
BEHP MRLs were greatest at the CB-3 sampling location, and increased compared to the April 2022 event.  
The laboratory reported that the elevated MRL was the result of co-eluting organic compounds.   
 
3.2.3  November 2023 Event 

TSS Results. The TSS concentration was detected at 11.0 mg/L in the sample collected from Outfall WR-
350. TSS concentrations at the other sample locations ranged from 5 mg/L (Sub-Basin 1) to 18 mg/L (Sub-
Basins 2 and 3 combined). All TSS concentrations were below the 1200-Z general permit benchmark of 
30 mg/L.   
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BEHP Results. BEHP was not detected in stormwater at Outfall WR-350. BEHP was not detected in 
stormwater from any other sub-basins. or any of the upstream Basin 1 sampling points. BEHP MRLs were 
above the JSCS SLV and the Portland Harbor ROD Cleanup Levels.  BEHP MRLs were greatest at the CB-
3 sampling location, and increased compared to the April 2022 event.  The laboratory reported that the 
elevated MRL was the result of co-eluting organic compounds.   
 

4.0  Summary and Conclusions 

The performance monitoring activities evaluated BEHP concentrations within Basin A and outfall WR-350 to 
evaluate the efficacy of the implemented SCMs.  BEHP was not detected in the performance monitoring 
samples.  The absence of BEHP in stormwater samples is qualified because the MRLs for the source control 
monitoring exceed the JSCS SLV and the Portland Harbor ROD Cleanup Levels.  
 
As described above and within the analytical reports, the laboratory reported that the elevated MRL was the 
result of co-eluting organic compounds.  Apex consulted with multiple laboratories to evaluate analytical 
methods to determine if the concentration of BEHP can be calculated in the presence of the co-eluting 
compounds.  Apex Labs and other laboratories consulted did not have alternate methods or cleanup 
techniques available to quantify BEHP concentrations in the presence of the co-eluting compounds.  Apex 
Labs offered customized method where samples would be spiked with known concentrations of BEHP and 
then recovered.  The difference between the measured BEHP concentration and spiked amount should 
represent the BEHP concentration in the sample matrix.  This method would yield results that would be 
semiquantitative and not acceptable for comparison to JSCS SLVs or ROD cleanup levels.      
 
Apex recommends continued stormwater compliance monitoring to satisfy active stormwater discharge 
permits. Given continued compliance with all 1200-Z sampling requirements, the cleanliness of this industrial 
property, and the SCMs taken and in place to date, no further recommendations are warranted at this time. 
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Table 1
DRAFT Stormwater Analytical Results
Glacier Northwest Portland Cement Terminal
Portland, Oregon

Bis(2-
ethylhexyl) 
phthalate

Di-n-Octyl 
Phthalate

TSS

0.2 NE NE
2.2 3 NE

R1 11:03 AM <1.50 <1.50 17.0
R2 11:40 AM 3.23 3.63 9.0
R3 12:25 PM <1.50 <1.50 7.0
R4 12:59 PM <1.50 <1.50 7.0
R1 2:05 PM 2.49 3.53 <5.00
R2 2:30 PM 1.60 2.25 <5.00
R3 3:00 PM 3.01 3.36 8.0
R4 3:31 PM 1.09 J <1.62 <5.00
-- 10:20 AM <0.440 -- <5.00
-- 1:00 PM <1.98 -- 27.00
-- 5:17 PM <6.56 -- 5.0

R1 11:00 AM 64.5 98.9 14.0
R2 11:33 AM 18.0 44.4 24.0
R3 12:08 PM 5.42 7.35 <5.00
R4 12:38 PM 5.82 7.17 5.0
R1 1:45 PM 32.9 64.2 16.0
R2 2:15 PM 210 292 14.0
R3 2:46 PM 30.5 49.7 10.0
R4 3:15 PM 69.5 89.6 <5.00
R5 3:50 PM 92.4 144.0 <5.00
-- 8:20 AM <100 -- 15.6
-- 1:15 PM <110 -- 5.0
-- 5:20 PM <273 -- 10.0

R1 11:10 AM 18.6 29.5 26.0
R2 11:43 AM 6.45 8.00 12.0
R3 12:20 PM 3.57 5.09 11.0
R4 12:48 PM 3.73 3.94 <5.00
R1 1:55 PM 65.4 96.3 9.0
R2 2:25 PM 26.9 37.8 12.0
R3 2:58 PM 9.98 12.8 11.0
R4 3:30 PM 9.61 12.5 <5.00
-- 8:50 AM <92.9 -- 20.0
-- 12:45 PM <91.4 -- 20.0
-- 5:13 PM <170 -- 18.0

R1 11:00 AM 8.92 17.0 11.0
R2 11:30 AM 14.1 23.3 14.0
R3 12:10 PM 5.20 7.94 16.0
R4 12:40 PM 3.96 5.61 6.0
R1 1:46 PM 7.86 16.3 <5.00
R2 2:15 PM 22.3 33.1 <5.00
R3 2:45 PM 15.70 21.1 <5.00
R4 3:25 PM 9.33 13.3 <5.00
-- 8:10 AM <3.74 -- <5.00
-- 12:35 PM <26.0 -- 13.0
-- 5:02 PM <32.0 -- 11.0

Notes:
1.   Sub-Basin 1 = Catch basins CB-1, CB-2, CB-4, CB-5 (A2-W)
2.   Sub-Basin 2 = Catch basin CB-3

4.   Phthalates analyzed via EPA Method 8270.
5.   TSS = Total Suspended Solids.  TSS Analyzed via Method SM 2540D.
6.   SCM = Source Control Measures.

9.  NE = Not Established
10. Bold 

Pre-SCM

Sample Type

Portland Harbor ROD Cleanup Levels 
JSCS SLV

Sub-Basin 1 
(A2-West)

Post-SCM 

Sub-Basin 2 
(CB-3)

Sub-Basins 2 
& 3 Combined 

(A2-East)

Post-SCM

Out Fall 
WR-350

Post-SCM

Pre-SCM

Pre-SCM

Pre-SCM

Post-SCM

Sample Analyte

Concentration

Sample ID Sample 
Round

Sample 
Time

Sample 
Date

Phthalate Source Control Verification
Glacier Northwest, Inc.

CAL046-0309032-21001075
Page 1 of 2



Table 2
Stormwater Solids Analytical Results
Glacier Northwest Portland Cement Terminal
Portland, Oregon

DOME ACC CB-3
Discrete Discrete
5/1/2018 11/17/2022

Units ROD CULs JSCS SLV
Bis(2-ethylhexyl) phthalate 8270D 135 330 1,500 J 3,200 J 8,900 J <1,400 2,600 J 3,400 J 2,500 J 6,200 J 3,200 J 23,000 <187,000
Di-n-octyl phthalate 8270D NE NE <9,700 <11,000 20,000 <1,400 <9,400 <9,400 <10,000 <40,000 <10,000 42,000 --

Percent solids percent NE NE
63.5 54.8 55.3 90.6 65.3 65.5 60.3 60.6 59.4 84.4 45.5

Notes: 
1.    -- = Not analyzed
2.    NE = Not established

6.    Bold 

General 
Parameters

No Solids 
Present

Basin A

Phthalates --
--

5/1/2018 5/1/2018 5/1/20185/1/2018 5/1/2018 5/1/2018 5/1/2-18 5/1/2018 5/1/2018
Discrete DiscreteSample Type Discrete Discrete Discrete Discrete No Sample Discrete Discrete Discrete

CB-10Sample Identification CB-2 CB-3 CB-4 CB-5 CB-6 CB-7 CB-8 CB-9Compound 
Group Constituent Method

Basin
CB-1

5/1/2018Date

Phthalate Source Control Monitoring Report
Glacier Northwest, Inc.

25009423
Page 2 of 2
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Sampling Notes:
1. Sub-Basin 1 = Catch basins CB-1, CB-2, CB-4, CB-5 (A2-W)
2.   Sub-Basin 2 = Catch basin CB-3
3.   Sub-Basin 3 = Catch basins CB-6 through CB-10
4.   Phthalates analyzed via EPA Method 625
5. Bis2 = Bis (2-ethylhexyl)
6. DO = Di-n-Octyl
7.   TSS = Total Suspended Solids; TSS analyzed via Method SM 2540D.
8.   SCM = Source Control Measures
9.  Portland Harbor ROD Cleanup Levels (CUL): Surface Water
10.  Bold values indicate concentrations exceed the ROD CUL
11. J = Estimated Value
12. μg/L = Micrograms per Liter
13. mg/L = Milligrams per Liter
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Appendix A 
Stormwater Hyetographs 
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Appendix B 
Laboratory Reports 
































































































































