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September 13, 2022 

Franziska Landes 
Oregon Department of Environmental Quality 
Northwest Region 
700 NE Multnomah Street, Suite 600 
Portland, OR 97232 

Subject: Response to Comments on Revised Investigation Work Plan, PCB Areawide – N. Bradford Street 
Right-of-Way, Portland, Oregon (ECSI No. 6480) 

Dear Franziska, 

On behalf of Union Pacific Railroad (UPRR), Jacobs Engineering Group Inc. (Jacobs) prepared these 
responses to Oregon Department of Environmental Quality (ODEQ) comments1 on the Revised 
Investigation Work Plan2 (Revised Work Plan) related to polychlorinated biphenyls (PCBs) contamination 
in the N. Bradford Street right-of-way (ROW) in Portland, Oregon (site). Responses to comments are 
included in Attachment 1. 

If there are any questions or comments regarding this content, please contact me at (510) 316-2323 or 
via email at david.hodson@jacobs.com. 

Sincerely, 
Jacobs Engineering Group Inc. 

 

David Hodson, P.E. 
Project Manager 

 
1
 Oregon Department of Environmental Quality. 2022. PCB Areawide – N Bradford St. ROW, Portland, Oregon, ECSI ID#6480. June 17. 

2
 Jacobs. 2022. Revised Investigation Work Plan, PCB Areawide – N Bradford Street Right-of-Way, Portland, Oregon (ECSI No. 6480). May 6. 
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PDI EVALUATION REPORT RTC 1 

Response to Comments Regarding the 
Revised Investigation Work Plan, PCB Areawide – N Bradford Street Right-of-Way, Portland, Oregon (ECSI No. 6480) 

Dated May 6, 2022 
from 

Oregon Department of Environmental Quality 

No. Topic or Section  Comments Responses 
1.  ISM surface samples should be collected from the 0 to 2 inch 

interval to be most directly comparable to the ISM sampling 
conducted in Cathedral Park by DEQ in May 2022. 

ISM surface samples will be collected from 0 to 2 inches below ground surface 
(bgs) 

2.  Aroclors 1262 and 1268 should be added to the standard 
Aroclors included in EPA 8082A. Please refer to this document 
for more information:  
https://www.epa.gov/risk/regional-issues-paper-pcb-
characterization 

Aroclors 1262 and 1268 will be included in the analytical results. 

3.  Given the complexity of the site and coordination with multiple 
adjacent sampling activities, please submit figures of the 
increment locations for each DU for DEQ review prior to field 
work. Since the ISM DUs represent long rectangles, please refer 
to Section 4.2.5.1 in Hawaii’s DU guidance for locating 
increments in long, narrow DUs  
(https://health.hawaii.gov/heer/tgm/section-04/#4.2.5). 

Figures of the increment locations for each DU will be provided to DEQ to review 
prior to conducting field work. 

Section 4.2.5.1 in Hawaii’s DU guidance for locating increments in long, narrow DUs 
will be followed. 
 

4. General comments The response to comments indicates that “discrete sampling 
locations will also be revised.” These revised sampling locations 
should be included in the final Investigation Work Plan. Page 4 of 
the document notes 20 discrete boring locations while Figure 2 
shows 16. 

The work plan showed the 16 revised sampling locations. The work plan should 
have stated that there are 16 discrete sampling locations. 

5. General comments As discussed with Jacobs on the phone, please expand the ISM 
increment locations to 25 ft from the railroad center line. 

ISM increment locations will be extended to 25 ft from the railroad center line. 

6. General comments The workplan proposes to collect discrete samples from soil 
borings in the 0.0 to 0.5 ft and 2.5 to 3.0 ft intervals. To better 
delineate vertical extent of contamination and address the data 
gap between 0.5 and 2.5 ft, DEQ recommends adding a sample 
in the 1.0 to 1.5 ft interval or collecting samples in the 0.0 to 0.5 
ft, 1.0 to 1.5 ft, and 2.0 to 2.5 ft intervals. 

A discrete sample from the 1.0 to 1.5 feet bgs interval will be added. 

7. General comments DEQ continues to recommend that all samples, including 
discrete samples, be sieved in the lab to < 2 mm due to the 
presence of larger rocks in and around the railroad tracks. 
Sieving samples will also increase comparability between 
discrete and ISM samples by using the same defined soil fraction. 
DEQ notes that the different lab processing of ISM and discrete 
samples, in particular sieving means that concentrations will not 
be directly comparable and interpretation more difficult. 

Discrete samples will be sieved in the lab to < 2 mm. 

https://www.epa.gov/risk/regional-issues-paper-pcb-characterization
https://www.epa.gov/risk/regional-issues-paper-pcb-characterization
https://health.hawaii.gov/heer/tgm/section-04/%234.2.5


2 PHIDB RTC 

Response to Comments Regarding the 
Revised Investigation Work Plan, PCB Areawide – N Bradford Street Right-of-Way, Portland, Oregon (ECSI No. 6480) 

Dated May 6, 2022 
from 

Oregon Department of Environmental Quality 

No. Topic or Section  Comments Responses 
8. General comments DEQ acknowledges UPRR is only going to sample for PCBs; 

however please be aware that DEQ may not be able to issue an 
NFA based solely on these contaminants. Please archive all 
collected samples to allow for potential future follow-up 
analyses. 

Samples will be stored for 6 months. 

9. Incremental Soil 
Sampling 

Please identify the site-specific methods that will be used from 
the Standard Operating Procedure in Attachment 2 (SOP) for 
both sample collection and lab processing. 

The following site-specific methods supplement the information provided in the 
SOPs. 

Sampling Procedures 

a. A systematic random sampling grid will be used to identify increment 
locations that includes 50 increments collected in 50 grids evenly spaced, 
laid out within the DU. Note that the DU is long and narrow. 

b. The placement of the initial increment take in the first grid will be a 
random location.  That same location will be used within all other grids 
collected.  Approximate 30-gram increment samples will be collected 
from 0 to 2 inches bgs using cylindrical corers, augers, ISM tools, or drills 
and placed in new double zip type bags. A scale will be used to measure 
the initial increment sample to estimate the final mass of the total 
number of increments to achieve one kilogram as closely as is reasonable 
to do based on site conditions. Should the final mass potentially fall 
significantly below one kilogram, additional grids and increments will be 
added to the planned 50 to end with an approximate total of one 
kilogram.  The new grids will be added prior to sample collection and 
placed based on professional judgement based on site conditions. Bags 
will be appropriately labeled by DU sample ID. 

c. Duplicate and triplicate QA/QC samples will be collected from one of the 
eight DUs. Increment locations will be identified within each grid, ensuring 
they are located no closer than 3 feet from the original increment 
locations. The systematic random collection approach will be maintained 
over the collection of the duplicate and triplicate QA/QC collection.  

Laboratory Procedures 

a. The weight of each DU sample will be recorded upon sample receipt. 

b. Increment sample bags will be emptied onto a drying tray, spread evenly 
into a cake for drying.  

c. Once dried, samples will be sieved using #10 sieve (<2 mm).  



PDI EVALUATION REPORT RTC 3 

Response to Comments Regarding the 
Revised Investigation Work Plan, PCB Areawide – N Bradford Street Right-of-Way, Portland, Oregon (ECSI No. 6480) 

Dated May 6, 2022 
from 

Oregon Department of Environmental Quality 

No. Topic or Section  Comments Responses 
d. Final sample fraction will be 2mm. No grinding and milling will not be 

conducted. 

e. The 2mm fraction dried sample will be laid out in a cake on a tray. The 
tray will be divided to 50 grids.  50 sieved increment samples will be 
collected from the slab cake. The mass of each increment will be 
approximately equal and be sized to allow for the final mass needed by 
the laboratory for the analysis of the PCB method.  

f. Samples will be analyzed for PCBs in accordance with EPA Method 8082A. 

10. Incremental Soil 
Sampling 

Attachment 2 Incremental Sampling Methodology SOP.  
a. DEQ recommends collecting 50 increments instead of 

30, and notes that for the 0 to 2 inch interval, 50 
samples also facilitates collecting an adequate sample 
mass of a minimum of 1000 g.  

b. DEQ recommends a systematic random sampling grid.  
c. DEQ recommends the use of cylindrical corers, augers, 

ISM tools, or drills and discourages trowels or shovels to 
ensure no sample bias in particle size.  

d. The increments used for replicate samples should be 
placed far enough away from the primary sample (and 
each other) to be independent measures of the mean. 

a. 50 increments will be collected instead of 30. 

b. A systematic random sampling grid will be used. 

c. Cylindrical corers, augers, ISM tools, or drills will be used during ISM 
sampling. 

d. Increments used for replicate samples will be placed far enough away 
from the primary sample (and each other) to be independent measures of 
the mean. 

11. Incremental Soil 
Sampling 

Pace Analytical, Multi-increment Laboratory Sampling SOP.  
e. The containers mentioned include 4 or 8 oz containers. 

The total mass collected per DU should be at least 
1000 grams – please ensure the laboratory can process 
this sample volume.   

f. Please add a section detailing the site-specific steps 
that will be used to process the field samples in the 
laboratory. The attached SOP provides options and not 
site-specific details. Specifically, outline the steps 
including if the samples will be air dried, sieved, 
disaggregated, if grinding or milling will occur and any 
reduction in mass beforehand.  

g. For reduction in mass, DEQ recommends using a 
sectoral splitter to collect the smaller representative 
sample (e.g. 100-200 grams) of the sieved sample 
(<2mm), then grinding this smaller sample to powder 

e. Containers will be adequately sized bags to generate a total mass 
collected of at least 1,000 grams. 

f. Refer to response to comment No. 9. 

g. The laboratory will process the samples using the last recommended 
approach, which will include using 50 increments from a slab cake of the 
entire sieved sample to get aliquot samples. 
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Response to Comments Regarding the 
Revised Investigation Work Plan, PCB Areawide – N Bradford Street Right-of-Way, Portland, Oregon (ECSI No. 6480) 

Dated May 6, 2022 
from 

Oregon Department of Environmental Quality 

No. Topic or Section  Comments Responses 
(approx 60-70 µm), and taking aliquots from this 
sample. If grinding is not possible, DEQ recommends 
using a sectoral splitter used to get a smaller sample of 
the entire sieved sample (<2mm) and using a slab cake 
approach to get aliquot samples. The last 
recommended approach is using the 30 increments 
from a slab cake of entire sieved sample (<2mm) to get 
aliquot samples, but doing it this way will introduce 
more variability. 
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May 6, 2022

Franziska Landes 

Oregon Department of Environmental Quality 

Northwest Region 

700 NE Multnomah Street, Suite 600 

Portland, OR 97232 

Subject: Revised Investigation Work Plan, PCB Areawide – N. Bradford Street Right-of-Way, Portland, 

Oregon (ECSI No. 6480) 

Dear Franziska, 

On behalf of Union Pacific Railroad (UPRR), Jacobs Engineering Group Inc. (Jacobs) prepared this revised 

work plan in response to the Oregon Department of Environmental Quality (ODEQ) October 11, 2021 

letter outlining options related to polychlorinated biphenyls (PCBs) contamination in the N. Bradford 

Street right-of-way (ROW) in Portland, Oregon (site), (Figure 1). This revised work plan presents the 

methodology to conduct soil sampling within the UPRR ROW on N. Bradford Street to evaluate the current 

concentrations of PCBs in surface and shallow subsurface soil at the site. This revised work plan was 

modified in response to comments
1
 from ODEQ on the original version of the work plan.

2
Responses to 

comments are included in Attachment 1. 

Site Background 

The site is located along the ROW of N. Bradford Street in north Portland, Oregon, and is bound to the 

north by N. Baltimore Avenue, and to the south by N. Philadelphia Avenue. The UPRR ROW, including 

active railroad tracks, is approximately 65 feet wide and located along N. Bradford Street, which separates 

Peninsula Iron Works, Inc. to the east from Cathedral Park to the west (Figure 2). Peninsula Iron Works has 

operated as a foundry and machining shop at this location for over 100 years.
3
. 

The City of Portland investigated PCB contamination at the site in 2011 as part of its source tracing 

activities for outfall basin 52. During the 2011 investigation, composite and discrete surface soil samples 

were collected along the N. Bradford Street/UPRR ROW and areas within Cathedral Park. Subsurface soil 

samples were collected from soil borings under pavement in a City of Portland-owned parking lot adjacent 

to the site (Figure 2). Total PCB aroclor concentrations in surface soil ranged from 147 micrograms per 

kilogram (µg/kg) to 21,700 µg/kg, and concentrations in soil borings ranged from non-detect to 1,050 

µg/kg. PCBs were also detected in catch basin, manhole, and inline solids at concentrations ranging from 

 
1

Oregon Department of Environmental Quality. 2022. PCB Areawide – N Bradford St. ROW, Portland, Oregon, ECSI ID#6480. April 14. 
2

Jacobs. 2022. Investigation Work Plan, PCB Areawide – N Bradford Street Right-of-Way, Portland, Oregon (ECSI No. 6480). February 25. 
3

City of Portland, Environmental Services. 2011. Request for DEQ Site Assessment of Peninsula Iron Works at 6618 N. Alta Avenue. December 

13. 
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11 µg/kg to 8,160 µg/kg. Accumulated solids were subsequently removed from stormwater conveyance 

lines along the ROW between N. Baltimore Avenue and N. Alta Avenue.  

On October 11, 2021, ODEQ issued a letter to UPRR outlining options related to PCB contamination in soil 

along the UPRR ROW in the N. Bradford Street ROW and identified UPRR as a potential responsible party 

for historical and/or ongoing releases of hazardous substances at the site
4
. Options included (1) to 

conduct a site investigation and remedial action under the ODEQ Voluntary Cleanup Program, or (2) wait 

for ODEQ to place UPRR under an enforcement order. In the letter, ODEQ assigned a high priority to the 

site for further investigation and remedial action.  

A review of UPRR’s available historical records for its operations at the site and in the Portland area in 

general indicate there was no use of PCBs that could have resulted in releases at the site. In addition, there 

are no records of derailments, spills, or leaks from UPRR trains in this area, and fueling, maintenance, and 

repair activities are not conducted at the site.  

Although the City of Portland concluded
5

that offsite migration of contaminants from Peninsula Iron 

Works operations may have resulted in observed contamination in the ROW and City property, UPRR 

proposes to conduct investigation activities under the ODEQ Voluntary Cleanup Program. 

Investigation Objectives 

The objective of this site investigation is to collect soil samples to evaluate the current distribution of PCB 

concentrations in surface and shallow subsurface soils along the N. Bradford Street ROW (Figure 1). The 

data may, in combination with previously collected data, be used to support an evaluation of the potential 

sources of PCBs observed at the site. This revised work plan describes field activities to be conducted at 

the site to achieve the investigation objective.  

Field Methods and Procedures 

This section discusses investigation activities and methods proposed to achieve the investigation. 

Scope of Work

This site investigation will consist of the following components: 

 Site visits will be conducted to observe site conditions and points of access, and to evaluate ground 

conditions at proposed sampling locations (presence of soil, gravel, and concrete/asphalt). 

 Utility locates will be performed at each proposed soil boring location and across the greater site area. 

 Incremental sampling methodology (ISM) will be conducted along the ROW from N. Bradford Avenue 

to N. Pittsburg Avenue (Figure 3). Approximately 30 increments will be collected from each of the 

eight sample units. 

 
4

Oregon Department of Environmental Quality. 2011. PCB Areawide – N Bradford St. ROW, Portland, Oregon. ECSI ID# 6480. October 11. 
5

City of Portland, Environmental Services. 2011. Request for DEQ Site Assessment of Peninsula Iron Works at 6618 N. Alta Avenue. December 

13. 



Franziska Landes

May 6, 2022 

Page 3 of 7 

PPS0502221335PDX 

Hand auger borings will be advanced to 3 feet below ground surface (bgs) at 16 locations along 2 

transects (Figure 2). Sampling locations will be spaced on approximately 60-foot centers 

approximately 10 to 15 feet from the centerline of the tracks.  

 Soil samples will be collected from 0.0 to 0.5 feet bgs and 2.5 to 3.0 feet bgs at each boring location. 

Samples will be analyzed for PCBs by U.S. Environmental Protection Agency (EPA) Method 8082 at 

Pace Analytical Laboratories on a normal turnaround time. Additionally, a portion of the samples will 

be analyzed by both EPA Method 1668 (PCB congeners), including at least two samples at the high, 

medium, and low range of detected PCBs. 

 Boreholes will be backfilled with a bentonite chips.  

 Investigation-derived waste (soil cuttings and decontamination fluid) will be containerized for staging 

and characterized for disposal.  

 Sample locations will be captured using a tablet and handheld Global Positioning System unit.  

 Photographs and lithologic descriptions will be recorded for each sample and boring location. Soil 

samples will be visually characterized for soil type, color, moisture content, texture, grain size and 

shape, sheen/odor, consistency, visible evidence of staining, and any other observation. Olfactory 

observations will be recorded on the soil boring log.  

 Field personnel will use a project notebook to record pertinent information and to describe sampling 

procedures. A bound Rite-in-the-Rain field survey book will be used as a project notebook. Personnel 

will update the project notebook daily during field activities. Notes will include sketches of boring 

location, visual and olfactory characteristics of the soil sampled, time of sample collection, and other 

relevant information. In addition to the investigation data, the following site activity records will be 

recorded in the project notebooks: 

– Time and arrival and departure from the site 

– Project personnel onsite 

– Health and safety monitoring records 

 Photographs will be taken throughout the investigation to document site activities, soil boring 

locations, and other pertinent information. 

Field Preparation 

Before advancing hand auger borings,  Oregon One Call Utility Coordinating Service and UPRR fiber 

locating will be contacted a minimum of 48 hours before the start of work to locate public underground 

utilities and fiber optic cables, respectively. In addition, an independent utility verification survey will be 

performed to confirm the absence of underground utilities at each boring location. 

No additional permits are required to advance borings along the ROW.  

Incremental Sampling Methodology 

The ISM method creates a well homogenized composite sample at each sample area, and reduces data 

variability, and provides a reasonably unbiased estimate of mean contaminant concentrations in a volume 

of soil targeted for sampling. Standard operating procedures for multi-increment sampling procedures 

will be used for guidance and are included in Attachment 2. The sample units (or sample areas) to be 

evaluated in this investigation are shown on Figure 3. Each area is approximately 100- feet long and 20- 

feet wide. A total of eight areas will be investigated. Thirty random incremental samples will be collected 
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from 0.0 to 0.5 feet bgs using a hand auger, trowel, or shovel from each sampling area (approximately 

2,000 square feet coverage per sample). The samples will be sent to the analytical laboratory for 

additional processing and compositing (Attachment 2).  

Coring and Discrete Soil Sampling

Soil sampling will be conducted as follows: 

 Hand auger soil sampling locations will generally be spaced at 60-foot intervals along 2 parallel 

transects on the east and west sides of the UPRR tracks (Figure 2). Target sampling locations are 

planned to extend along the ROW from N. Baltimore Avenue to N. Pittsburgh Avenue, and be 10 to 15 

feet away from the centerline of the UPRR tracks.  

 The presence of asphalt or gravel on the ground surface will influence whether hand auger sampling 

can be accomplished at all proposed locations. Field crews may need to move some small material to 

access sampling locations. If asphalt is obstructing access to a sampling location, asphalt cutting 

methods may be used to access sub-asphalt soil.  

 At each boring location, surface soil samples will be collected from 0.0 to 0.5 feet bgs, and subsurface 

soil samples will be collected from 2.5 to 3.0 feet bgs. A total of 20 surface and 20 subsurface soil 

samples, plus quality assurance (QA)/quality control (QC) samples will be collected.  

 If hand auger refusal is met before 3 feet bgs at the target location, sample locations will be relocated. 

Up to 3 attempts at discrete sample locations within 10 feet of the proposed sampling location and 

between 10 and 15 feet away from the UPRR tracks will be made if hand auger meets refusal. In the 

event refusal is met before 3 feet bgs, but after the 0- to 0.5- foot interval has been collected, the 

shallower sample interval will be retained for analysis. Attempts will be made to collect appropriate 

material (that is, fine-grained, less than 2-millimeter diameter material) and avoid larger rocks. 

Sample Analysis 

Soil sample analysis will be conducted as follows: 

 The QA/QC samples will consist of field duplicate samples and equipment blanks. Field duplicates will 

be collected at a rate of 10 percent (1 per every 10 primary samples). One equipment blank will be 

collected from each reusable piece of field equipment (for example, hand auger).  

 Samples will be collected using a single-use stainless-steel spoon from the specified depth interval 

and placed into the appropriate containers provided by Pace Analytical Laboratories. After sample jars 

are filled, samples will be placed in an iced chest for storage.  

 Sample containers will be properly labeled with the following information: 

– Sample ID – unique identification for each sample 

– Date sampled 

– Time sampled (24-hour clock) 

– Initials of sampler(s) 

– Preservative in the sample container, if any 

– Requested analysis 

 Each field sample collected during the investigation will be assigned a unique sample ID. The sample 

ID will indicate the sampling location and type using the following components: 

– Sampling matrix: SB for soil borings; ISM for ISM locations 
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– Sampling location: 01, 02, 03, etc.

– Sample depth: 0.0-0.5, 2.5-3.0 

– Month year of sample: 0422, (two-digit month and two-digit year) 

– Example sample ID: SB01-0.0-0.5-0422 

 For QA/QC samples, a unique identifier will be added after the sample location designation. The 

following designations will be used. 

– D = field duplicate sample 

– EB = equipment blank 

 Soil and all associated QA/QC samples will be shipped to Pace Analytical Laboratory under chain-of-

custody control. All samples will be analyzed for PCBs by EPA Method 8082, expressed as 

concentrations as aroclors (1016, 1221, 1232, 1242, 1248, 1254, and 1260). Laboratory 

chromatograms will be required from the laboratory. Additionally, samples will be archived to analyze 

a portion of the samples by EPA Method 1668 (PCB congeners), including at least two samples at the 

high, medium, and low range of detected PCBs. 

 To minimize the potential for sample degradation and to maintain a temperature from 0 to 6 degrees 

Celsius, soil samples will be shipped in a chilled cooler with ice or gel packs in resealable plastic bags. 

The chain-of-custody form and a QA sample form will be filled out in indelible ink, placed in a 

resealable bag, and taped to the inside lid of the shipping cooler. Samples will be shipped to the 

following address: 

 

Pace National 
Sample Receiving 

12605 Lebanon Road 
Mt. Juliet, TN 37122 

615-758-5858 
 

Field Health and Safety Procedures

All field activities will be conducted according to a site-specific health and safety plan (HSP) (which 

includes an emergency response plan) that will be developed prior to the field event. 

Decontamination Procedures

Decontamination of sampling equipment will be conducted consistently to minimize the potential for 

cross-contamination. At a minimum, a deionized water rinse will be performed between each sample 

location. If there is field evidence that indicates contamination is present, additional decontamination of 

sampling equipment will be performed using the following decontamination procedure: 

 Physically remove visible debris, to the extent practicable 

 Nonionic detergent wash 

 Potable water rinse 

 Triple rinse with distilled/deionized water 

 Air dry 
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This decontamination procedure will be used between sampling locations. Disposable sampling 

equipment will be used as much as practical including nitrile gloves. Decontamination liquids and solids 

will be collected and staged in drums for disposal. 

Waste Management

Waste generated during this investigation will consist primarily of decontamination water; PPE; disposable 

materials used for sample collection and processing; and soil, asphalt, and/or concrete from boreholes. 

Containerized solid wastes will be placed in appropriately sized and rated containers, characterized, and 

disposed of at an appropriate waste facility. PPE and disposable sampling materials will be placed into 

containers with soil, asphalt, and concrete for management and disposal. 

The sole identified contaminant at this location is PCBs and analytical results from previous in-situ 

samples indicate PCB concentrations in soil are less than 50 milligrams per kilogram. Existing in situ 

analytical results indicate soil generated as a part of this investigation is classified as nonhazardous. A 

nonhazardous label will be used on waste containers. However, waste characterization samples will be 

collected and analyzed to make a final waste determination per ODEQ 340-101-0001.  

Following completion of the investigation, waste containers will be placed in the waste staging area of the 

UPRR Albina railyard.  

Solid and liquid wastes (decontamination water) will be containerized in drums at the waste staging area. 

PPE will be disposed of in drums with soil and disposable materials associated with nonhazardous wastes 

will be put into black trash bags and disposed of in a municipal waste bin onsite. 

Waste sampling will be performed and managed in accordance with applicable local, state, and federal 

regulations. Representative waste samples will be submitted to a certified laboratory for analysis using U.S. 

EPA Method 8082 for PCBs. 

The waste disposal subcontractor will provide services including, but not limited to, preparation of profiles 

and manifests and transportation and waste disposal.  

Field Variances

Any deviation from this revised work plan will be documented in the field logbook with an explanation for 

the deviation.  

Schedule and Reporting 

Soil sampling is anticipated to be conducted within 60 days following the approval of this revised work 

plan. It is currently anticipated to be conducted within 1 month of approval of this revised work plan. 

A site investigation report documenting the results of the soil sampling will be written following receipt of 

analytical results and will be provided to ODEQ. The report will, at a minimum, include the following 

components: 

 A discussion of the field activities completed, including any modifications made to the revised work 

plan 

 Soil analytical results 



Franziska Landes

May 6, 2022 

Page 7 of 7 

PPS0502221335PDX 

Recommendations, if applicable

 Figures showing sampling locations and results 

 Tables summarizing the analytical results 

 Appendices, including analytical laboratory results, data validation reports, and field documents 

 

If there are any questions or comments regarding the content of this revised work plan, please contact me 

at (510) 316-2323 or via email at david.hodson@jacobs.com.

Sincerely, 

Jacobs Engineering Group Inc. 

 

David Hodson, P.E. 

Project Manager 

Enclosures: 

Figures 
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2 2011 Sample Results and Proposed Discrete Sample Locations 
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1 Reponse to Comments
2             Incremental Sampling Methodology Standard Operating Procedures 
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PDI EVALUATION REPORT RTC 1

Response to Comments Regarding the

Investigation Work Plan, PCB Areawide – N Bradford Street Right-of-Way, Portland, Oregon (ECSI No. 6480) 

Dated April 14, 2022 

from 

Oregon Department of Environmental Quality 

No. Topic or Section  Comments Responses 

1. Coring and Soil Sampling Expand the sampling effort north along the ROW to N Baltimore 

Avenue, and south to N Pittsburg Avenue (see attachment 1). The 

expanded sampling area will further determine the extent of PCB 

contamination present in the railroad ROW and assist with 

determining the location(s) of potential source area(s) of PCBs. 

Although there is no current information that PCBs will be detected in 

shallow soil beyond sampling locations from the City’s work in 2010-

2011, in response to this comment and comment 2, the work plan 

has been revised to propose incremental soil sampling methodology

(ISM) for surface soil extending from N. Baltimore Avenue to N. 

Pittsburgh Avenue. Discrete sampling locations will also be revised. 

2. Coring and Soil Sampling DEQ will be assessing risk to park users walking along the ROW. To 

assist with that evaluation, please collect surface soil samples using 

the incremental soil sampling methodology.

The work plan has been revised to include ISM sampling extending 

from N. Baltimore Avenue to N. Pittsburgh Avenue as indicated on 

Figure 3. 

3. Coring and Soil Sampling Please clarify the procedure when hand auguring meets refusal 

before 3 ft bgs but after the 0 to 0.5 ft interval has been collected. 

DEQ recommends maintaining the shallow sample interval even if 

there is refusal at depth. 

The work plan has been revised to state that up to 3 attempts at 

discrete sample locations within 5 feet of the proposed sampling 

location will be made if hand auger meets refusal. In the event refusal 

is met before 3 feet bgs but after the 0- to 0.5-foot interval has been 

collected, the shallower sample interval will be retained for analysis.  

4. Coring and Soil Sampling Due to the presence of larger rocks in and around the railroad tracks, 

the workplan should describe how samples will be field screened 

prior to placement in sample containers. Regardless of the field 

screening approach, all samples should be sieved in the lab 

consistent with ISM methodology (<2 mm). Please attach the field 

sampling and laboratory processing and subsampling procedures. 

The work plan has been revised to state that attempts will be made to 

collect fine-grained material and avoid larger rocks for discrete 

sample analysis. Additionally, ISM samples will be sieved in the lab

consistent with ISM (<2 mm). A standard operating procedure for 

collecting and processing ISM samples has been included as an 

attachment to the work plan. 

5. Coring and Soil Sampling Given the historical activities along the railroad, DEQ recommends 

expanding the analyte list to include total petroleum hydrocarbons 

(TPH), metals, and polycyclic aromatic hydrocarbons (PAHs), in 

addition to PCB Aroclors (EPA method 8082). Please archive all 

collected samples to allow for potential future follow-up analyses. 

There is no evidence of impacted shallow soil caused by railroad 

activities involving TPH, metals, and PAHs along the railroad right-of-

way (ROW). Therefore, analysis for TPH, metals, and PAHs is not 

warranted and is beyond what was previously discussed with DEQ. 

Furthermore, in the DEQ October 11, 2021 letter to UPRR, DEQ only 

required actions related to PCBs previously detected at the site.  

6. Coring and Soil Sampling In order to determine if chemical weathering has impacted the 

accuracy of EPA method 8082, DEQ requests that laboratory 

chromatograms be provided for all samples and a portion of the 

samples be analyzed by both EPA method 8082 and EPA method 

1668 (PCB congeners). This should include at least two samples at 

the high, medium, and low range of detected PCBs. 

The work plan has been revised to state that laboratory 

chromatograms will be provided. Additionally, a portion of the 

samples will be analyzed by both EPA Method 8082 and EPA Method 

1668 (PCB congeners), including at least two samples at the high, 

medium, and low range of detected PCBs. 
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STANDARD OPERATING PROCEDURE

Incremental Sampling Method for Surface Soil 

1 Purpose and scope 
The purpose of this standard operating procedure (SOP) is to summarize requirements for the effective field 
implementation of increment sampling method (ISM) for soil undertaken as part of site characterization at 
contaminated sites. The ISM soil sampling process provides a view of mean contaminant concentrations over the 
area of a DU. 

This SOP applies to the performance of ISM activities, and is limited to describing methods for obtaining surface 
soil samples (considered less than 1-foot below ground surface) for non-volatile, semi-volatile and inorganic 
analyses using ISM techniques. ISM techniques have been developed for volatile organic compounds and 
subsurface soil, however, they are not included in this SOP. This SOP was developed according to the following 
reference documents: 

 American Society for Testing and Materials (ASTM) D-6323-98. 2003 (re-approved). Standard Guide for 
Laboratory Subsampling of Media Related to Waste Management Activities. 

 Hawaii State Department of Health (HDOH). Interim Final 2021. Technical Guidance Manual for the 
Implementation of the Hawaii State Contingency Plan. Office of Hazard Evaluation and Emergency Response. 
Sections 3.4 and 4.2. 

 ITRC. 2020. Technical and Regulatory Guidance, Incremental Sampling Methodology.  
The Interstate Technology & Regulatory Council Incremental Sampling Methodology Team.  

 Alaska Department of Environmental Conservation (ADEC). March 2009. Draft Guidance on Multi-Increment 
Soil Sampling. State of Alaska Department of Environmental Conservation Division of Spill Prevention and 
Response Contaminated Sites Program. 

 Ramsey, C. and A. Hewitt (Ramsey, et. al.). 2005. A Methodology for Assessing Sample Representativeness, 
Environmental Forensics. 6:71-75. 

 Pitard, Francis F. Pierre Gy’s. Sampling Theory and Sampling Practice. 1993. 2nd edition. CRC Press. 

 U.S. Environmental Protection Agency (USEPA). November 2003. Guidance for Obtaining Representative 
Laboratory Analytical Subsamples from Particulate Laboratory Samples. R.W. Gerlach and J.M. Nocerino, 
EPA/600/R-03/027. http://www.cluin.org/download/char/epa_subsampling_guidance.pdf.  

This SOP focuses on the most commonly used ISM soil sampling tasks and applications anticipated at a field site 
and should be used in conjunction with other applicable project SOPs. 

2 General 
The objective of ISM is to reduce the variability created by taking discrete samples, and improve the reliability and 
representativeness of environmental data by obtaining multiple sub-samples (sample increments) over a decision 
unit (DU) (defined as the area or volume in question). These “increments” are combined into one bulk ISM 
sample, which is submitted to the laboratory, resulting in a better representation of actual mean concentrations 
in a DU.  

The DU encompasses the area or volume about which a decision is necessary (e.g., deciding whether risks are 
acceptable or not). Appropriate decision units must be identified for ISM to be valid. Therefore, the identification 
of decision units is one of the most important factors when using ISM. Identification and delineation of the 
decision units should be conducted during project planning and identified in a client and regulatory approved 
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Workplan prior to obtaining ISM samples. Since ISM sampling provides an “average” concentration of a DU, 
agreement on the DU boundaries is extremely important prior to collecting the “bulk increment sample”. 

The number of increments incorporated into the bulk ISM, and the overall size of the ISM collected are not 
dependent on the size of the decision unit. The sampling theory is based on an assumption (and empirical 
observations) that 30 to 100 increments from a given decision unit of any size will result in a sample that is 
adequately representative of the average contaminant level in the decision unit as a whole. If the decision unit is 
the size of a small backyard garden, then 30 to 100 increments are collected. If the decision unit is a 10-acre, 
neighborhood-size area in a former agricultural field, then 30 to 100 increments of a similar mass are likewise 
collected.  

If the contaminant distribution is expected to be very heterogeneous, it may be preferable to increase the 
number of increments collected to the recommended maximum of 100 for larger DUs. This may help to reduce 
field sampling error and minimize the variation between replicate samples used to evaluate the precision of the 
data collected. It has been reported that increasing the number of increments from 30 up to 100 may improve the 
reproducibility of data collected, and since the ISM sample is submitted as one sample, the number of increments 
collected does not typically increase analytical costs except that a small fee may be added for the excess sample 
mass management in the laboratory.  

This SOP describes procedures for selecting sampling locations, marking field sampling locations, collecting 
incremental soil samples, and submitting these samples for laboratory analyses. This SOP assumes that the DU, 
and method for selecting increment locations within the DU has already been determined in the project work plan 
or project Quality Assurance Project Plan (QAPP), and that analyses and the laboratory conducting the analyses 
have been identified in the QAPP. 

3 Responsibilities 
This section describes the responsibilities of key project personnel including the PM, SM, DM, HSM, FTL, and field 
sampler. 

3.1 Project Manager 
The PM provides adequate resources and engages field staff with adequate experience and training to 
successfully comply with and execute project-specific SOPs and implement the project HS&E program. The PM will 
solicit the appropriate technical expertise to adequately identify the best methods and technology for the job 
given the current understanding of the site and project goals. In addition, the PM should be consulted if 
complications arise in following sample handling and custody procedures. 

3.2 Site Manager
The SM coordinates and schedules daily field activities. In addition, the SM trains field staff engaged in this activity 
and ensures compliance with this SOP. 

3.3 Data Manager 
The DM maintains and manages the sample tracking and scheduling program used to track field MI samples. The 
DM should consult the SM, FTL, and Project Chemist regarding MI soil sampling field sample processing. 

3.4 Health and Safety Manager 
The HSM is responsible for site-specific HS&E oversight and overall compliance with project HS&E requirements. 
The HSM conducts HS&E evaluations, selects the appropriate safety procedures for the project, lists the 
requirements in the project-specific HSP, and coordinates with the SM to complete and certify the HS&E program. 

3.5 Field Team Leader 
The FTL maintains compliance with MI sample techniques and methods, particularly the procedures to be used. 
The FTL, or their designee, should know the requirements of MI soil sampling and maintain adequate 
documentation of sample collection activities. The FTL should take responsibility for collecting MI samples 
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accurately and correctly and for coordinating with the SM and data manager to successfully conduct any MI field 
sample processing before laboratory analysis. 

3.6 Field Sampler 
The Field Sampler, under the supervision of the FTL (who may be the same person), should confirm that samples 
are correctly collected, labeled, tracked by chain of custody, and stored until they are delivered to the FTL or data 
manager. The Field Sampler should maintain custody of the samples until they are relinquished to the FTL or data 
manager. The Field Sampler informs the FTL and/or data manager of sampling conditions and potential deviations 
in sample collection. 

3.7 Project Chemist 
The project chemist is responsible for ensuring that the laboratory selected to analyze the ISM samples is qualified 
to do the work and meet the project data quality objectives (DQOs).  

4 Procedures 
ISM samples are prepared by typically collecting 30 to 50 small increments (samples) (up to 100 may be needed if 
a soil at the DU is determined to be very heterogeneous) of soil from systematic random locations within a 
specified decision unit and combining these increments into a single sample, referred to as the “bulk multi-
increment sample.”  Individual soil increments typically weigh between 30 and 50 grams, with bulk ISM typically 
weighing between 900 and 2,500 grams. The mass of the final bulk ISM depends on the number of increments 
collected, the size of the sample collection tool utilized. However a minimum final sample size should not be less 
than 1 kilogram as a general guideline. 

4.1 Reconnaissance, Planning and Field Staging  
During the DU planning process (Work Plan stage of project), a historical records search and site walk should be 
conducted to determine if there are areas that may have elevated levels of contamination as it may be desirable 
to break these “hotspots” into separate decision units. It is also useful for planning sample collection locations if 
access to some areas will be difficult. Logistics of sampling around buildings or sampling in areas of heavy 
vegetation should be considered when setting up the random grid (discussed in the following section). 

4.2 Setting up a Stratified or Systematic Random Grid 
A systematic random or stratified random sample collection scheme is developed from a random starting point in 
the DU. Typically a systematic random grid is the preferred sampling method. However, both strategies result in 
sample collection points spread out approximately equally across the DU. For example, a square-shaped decision 
unit could be divided into six rows and five columns with six increments collected from each of the five rows in a 
systematic, random fashion to obtain 30 increments for one bulk ISM.   

The following are the definitions for these two sampling collection options: 

1. Stratified Random Sampling Mode: DU into representative strata, sample at random within each strata, 
with number of samples proportional to relationship of each strata to the entire DU. This is used when there is 
high heterogeneity expected within the DU. 

2. Systematic Random Sampling: DU into equal subunits, select starting location in first subunit, and sample 
all other subunits in the same location (grid sampling). This is the most reproducible sampling mode. 

The project planning documents should generate a map, showing the DU(s) and approximate proposed sample 
locations (increments) within the DU(s). Random locations for incremental sample collection points can be pre-
determined in the office using a random number generating program, or in the field. For more rectangular-shaped 
decision units, a fewer number of rows might be used with more increments per row collected. Row lengths and 
increments per row may be modified as needed for odd-shaped decision units. 
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4.3 Field Delineation of DU
Corners of the DU and some other strategic locations should be entered into a Global Positioning Device (GPS) in 
the office prior to going to the field. Using the GPS device, it is useful to mark the ends of each row with flags to 
help establish approximate lines for the collection of increments. Flags may also be placed along the edges of the 
decision unit parallel to the rows to help ensure approximate spacing. Placing flags at every increment collection 
point is usually not necessary. Often, just the four corners of the DU (or enough points to delineate the DU shape, 
if irregular) are located via GPS to document the DU location and to create maps for the soil investigation report. 

Once the corners and rows of the DU have been marked using the GPS, the increment samples may be collected 
by pacing the same number of steps within each subunit or row of the DU where the sample increments are to be 
collected.   

4.4 Tools for Collection of ISM 
Using the wrong tools, or collecting a sample that contains more soil particles from the top of the sample than the 
bottom (or vice versa) could lead to biased sample results due to the heterogeneous distribution of contaminated 
particles in the soil. Care should be taken to collect increments in a manner that produces a cylindrical or core-
shaped sample. This can be accomplished using a soil coring sampler (preferred), a trowel (if used to collect a 
“core-shaped” sample), or even a large drill in some soils. The most appropriate type of sampling device is 
dependent in part on the hardness of the soil, or how rocky it is. For soft soils, a soil core barrel that can be 
advanced by hand/foot is quick and efficient. Battery-operated drills with large bits may also be an option. For 
harder or rocky soils, a coring device with slide hammer, a mattock (large pick), hydraulic, or electric-assisted 
device, may be needed to advance the core barrel or access the soil column for sampling.  Whatever tool(s) is 
used, the objective should focus on collecting core-shaped sample increments. It is important to understand field 
conditions and test proposed sampling tools at the site before selecting a particular type or combination of tools. 
If the site cannot be visited ahead of time, then a mix of sampling tools should be taken to help ensure that 
adequate soil samples can be collected in as efficient a manner as possible. 

4.5 Sample Collection 
Once the DU has been delineated with flags in the field collection of sample increments may begin.  

Use flags or survey twine to define the edges of each grid cell and complete construction of the ISM sample grid 
as depicted in Figure 1 below. 

 
Figure 1. Example Completed ISM Sample Grid 

Sketch the ISM sample grid design, orientation (compass bearing), overall dimensions, cell dimensions, nearby 
features, and any other valuable information in the field notebook. Photograph the completed sample grid for 
future reference. Survey the center and corner stake locations of the DU or record them with a GPS unit. 



SOP-23: INCREMENTAL SAMPLING FOR SURFACE SOIL 

5 

If using stratified random sampling mode, a grid is set up over the DU making each part of the grid equal size, and 
one increment is collected at random from each subunit of the grid. If using systematic random sampling mode, 
select a random starting point in one subunit, then collect an increment sample at this location, and the same 
location at each subsequent subunit of the DU. 

In either mode the following procedures should be followed: 

• Sampling tools shall be new or decontaminated prior to use according to the project planning documents.  

• Sampling tools need not be decontaminated between each sample increment, but shall be decontaminated or 
discarded prior to sampling a new DU. 

• Test the proposed sampling tool(s), and determine what tool(s) will provide the best sample increments. 

• Samples should be collected from the same depth at all incremental sampling locations. 

• Larger sized particles (rocks, cobbles, and coral) and roots should be avoided or discarded prior to transferring 
the sample into the bulk ISM container. 

• The laboratory is going to sieve out anything >2 millimeters (mm), so collect enough sample at each 
increment such that there will still be sample for analysis after the portion > 2mm has been sieved out. This 
may require collection of multiple aliquots per increment if MI samples are collected using a small diameter 
coring device. 

• The sample collector will describe and classify soils collected according to Universal Soil Classification System 
(USCS) nomenclature. At a minimum, this will be done for the final bulk ISM sample after all the increments 
have been collected. Additionally, during collection of increments, the soil will be described at each significant 
change in lithology type encountered across the DU. Soil descriptions and classifications will be recorded in 
the field logbook. 

• Individual increments collected are placed into a single sample container to produce the bulk ISM. 

• If replicates and triplicates are being collected (strongly recommended), replicate increments may be 
collected from near the normal sample location by pacing off a few feet from the normal sample collection 
and obtaining a replicate increment.  The triplicate increment may be collected by pacing another few feet 
from the duplicate increment sampling location (see Section 4.6).  

• Store bulk ISM samples as required by the project planning documents. 

• Pack and ship samples to the laboratory in accordance with the project planning documents.  

4.6 Collection of Field Replicate MI Samples 
To statistically evaluate sampling precision for each DU, replicate ISM samples are collected from selected 
decision units. Typically two replicate increments are collected from the same depth as the normal sample in 
different locations. A different random starting location is determined for each replicate collected in the selected 
DU(s). Replicate sample increments are generally collected along the same approximate directional lines 
established through the DU for the initial ISM samples, though at different systematic random locations than 
initially used. This is accomplished by pacing off the replicate increments from a different random starting location 
on the first line/row of the DU, and continuing to sample at this different random interval throughout the DU. 

Replicate samples may be collected by establishing rows for increment collection that run perpendicular to or at a 
45 degree angle to the direction used to collect the initial ISM. Another option is to use the same rows but collect 
increments in between the locations used for the initial sample. Replicate samples should be sent to the 
laboratory as “blind” samples, meaning the laboratory does not know they represent replicate samples of the 
initial ISM.  

The replicate samples are prepared and analyzed in the same manner as carried out for the initial sample. 
Triplicate samples (i.e., initial ISM plus two replicates) are preferred and more useful than just duplicates for 
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statistical analysis. If only one DU is being investigated, triplicate samples are recommended. If multiple DUs are 
being investigated, it may not be necessary to collect triplicates at all DUs. 

4.7 Laboratory Processing of ISM Samples 
The bulk ISM is submitted to the laboratory for analysis. Careful planning with the laboratory for processing of 
ISM samples by the Project Chemist prior to sample collection is essential to obtain meaningful results. Details of 
project requirements will be described in the project planning documents. 

It is important to note that, while the laboratory is receiving a bulk sample of up to 2,500g, it will only analyze a 
subset of this sample. One issue discussed in both the Environmental Protection Agency (EPA) and American 
Society of Testing Materials (ASTM) guidance documents is the choice of a minimum sub-sample mass for 
extraction/analysis of soil samples in order to reduce “Fundamental Error” of the lab analyses to approximately 
15% or less. The minimum appropriate mass is based on the maximum particle size in the soil samples. For 
samples with a maximum particle size of <2mm, the minimum analysis mass is 10 grams. If the analytical method 
to be used typically calls for sample extraction/analysis mass of less than 10 grams, the method should be 
modified to increase extraction/analysis mass to at least 10 grams for samples with maximum particle sizes of 
<2mm (larger mass could be beneficial for some analyses). For analyses of fine particulates (e.g., <250 µm), a one-
gram sub-sample may be adequate to reduce Fundamental Error below 15%; however a larger mass may be 
reliably run by the method (e.g., 2-10 grams). 

4.8 Investigation Derived Waste 
Any IDW generated during sample collection (such as used PPE and soil collection apparatus) should be disposed 
of properly in accordance with the project planning documents. 

5 Records 
Record all ISM soil sampling activities, including field bulk sample collection in a field notebook, in accordance 
with the Work Plan and applicable project SOPs. Chain-of-custody forms, photographs, and any other sampling 
documentation should comply with the project planning documents. 
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7 Definitions
Bulk MI Sample: The compilation of all MI soil sampling increments collected from a DU.

Compositional Heterogeneity: The variability of contaminant concentrations between the particles that make up 
the population. This type of heterogeneity results in fundamental error (FE).

Decision Unit (DU): The area or volume in which a decision must be made (for example, deciding whether risks are 
acceptable or not). The DU may be as small as a 55-gallon drum or as large as acres in size.

Distributional Heterogeneity: The non-random distribution across a population due to slight spatial variations. 
This type of heterogeneity results in grouping and segregation error (GSE).

Fundamental Error (FE): A result of not representing proportional concentrations of all of the particles in a 
population.

Increment: A group of particles collected from a population with a single operation of the sampling device.

Sieving: Pouring material (for example, the bulk MI sample) through a sieve. 

Stratified Random Sampling: A statistical sampling method that divides the sample population (DU) into 
representative strata (grid cells), then randomly sampling within each stratum with the number of samples 
proportional to relationship of each stratum to the entire population. 

Systematic Random Sampling: divide population (DU) into equal subunits, select starting location in first subunit, 
and sample all other subunits in the same location (grid sampling). This is the most reproducible sampling mode. 

Sub-sampling: Dividing the sieved bulk MI sample to create a final laboratory sample. 

Attachment 1 - Figures Illustrating Systematic Random Sampling Method 

(Source: HDOH Technical Guidance Manual for the Implementation of the Hawaii State Contingency Plan, 2016 
and updates) 
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