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1. Introduction 

This Work Plan presents the proposed methodology to complete storm water characterization at the 
Terminal 2 Upland Facility (Facility) located in Portland, Oregon (Figure 1).  The characterization is 
being conducted in response to a request by the Oregon Department of Environmental Quality (DEQ) 
in a letter to the Port of Portland (Port) dated June 15, 2007.  The purpose of the Storm Water 
Evaluation is to confirm whether storm water from the Facility may be a current source to the 
Willamette River, specifically to the Initial Areas of Potential Concern (iAOPCs) identified in the course 
of the Harbor-wide Remedial Investigation and Feasibility Study (RI/FS).  This work is being 
performed in the context of the Port’s 2000 Preliminary Assessment in which it requested a No 
Further Action (NFA) determination for the site. 

This Storm Water Evaluation is limited to evaluating discharges that may originate at the Facility.  It 
does not include an evaluation of discharges from City of Portland (City) outfalls, located adjacent to 
the west end of the Facility.  These discharges are being handled under the Intergovernmental 
Agreement for Remedial Investigation and Source Control Measures between the City of Portland and 
DEQ (August  13, 2003). 

The proposed Storm Water Evaluation at the Facility includes the following: 

� Step 1 – Characterizing storm water basins; 
o Defining the storm drain system and associated drainage basins; 
o Identifying Contaminants of Interest (COI); 

� Step 2 – Preparing Work Plan; 
� Step 3 - Conducting Storm Water Evaluation sampling; and 
� Step 4 – Reporting. 

This Work Plan comprises Steps 1 and 2 of the approach.  Step 3 and Step 4 will be conducted in the 
Fall/Winter of 2007/2008. 

1.1 Work Plan Organization 

This Work Plan is organized as follows: 

� Section 2 describes the Facility and the existing storm drain system, and summarizes Facility 
operations and available relevant environmental assessment information; 

� Section 3 lays out the overall methodology being used to evaluate storm water at the Facility 
and the proposed scope of sampling activities for this evaluation; and 

� Section 4 describes the proposed data evaluation and reporting procedures. 
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2. Background 
This section describes the Facility storm drain system and summarizes existing relevant data.  
Primary source documents are the Terminal 2 Storm Water Pollution Control Plan (SWPCP;  
Port, 2005), as well as operations and environmental and maintenance records maintained by the 
Port.

2.1 Facility Description and Uses 

The Facility comprises 50.4 acres on the west bank of the lower Willamette River and is downstream 
of the Fremont Bridge in northwest Portland, Oregon, at approximately River Mile 10.0.  Figures 1 and 
2 show the vicinity and layout of the Facility.  The topography of the Facility is relatively flat, with an 
elevation of approximately 30 feet above mean sea level (MSL).  The ground surface of the Facility is 
predominantly paved with asphalt or concrete or covered with buildings or other impervious surfaces.  
The only substantial pervious area is located along an approximately 500-foot-long rip-rapped area at 
the north boundary of the Facility (Figure 2).  Several smaller pervious areas are located along  
NW Front Avenue.  No surface water bodies are located on the Facility, but the Facility is located 
adjacent to the Willamette River. 

The northeastern portion of the Facility consists of four berths (Berths 203 through 206).  Berth 203 
faces north, toward a river cove.  City of Portland Fire Station 6 and Sause Brothers both have docks 
in this cove.  Berths 204 through 206 face the main stem of the Willamette River.  The dock area is 
traversed by crane rail tracks for cargo transfer.  The area of Berths 205 and 206 was part of the 
original terminal configuration.  The area of Berths 203 and 204 was constructed during terminal 
upgrades completed in 1968.    

The Facility is also currently temporarily being used as a base (in the northeast portion of the Facility) 
to assemble the Sauvie Island Bridge.  Transport and distribution of finished goods (e.g., steel 
materials, lumber, etc.) are the primary operations periodically conducted at the Facility; however, the 
Facility has handled raw materials on occasion (including natural inert materials such as raw 
manganese and barite ore) in the past 3 years.  Equipment fueling (forklifts, loaders, etc.) is 
completed in a designated area just west of Warehouse 205.  These Facility activities are managed in 
accordance with the Facility SWPCP and Port best management practices (BMPs).  

Currently, Stevedoring Services of America (SSA) is the main leasehold tenant at the Facility.  SSA 
bases their operations in the southwest portion of the Facility near the Gearlocker Building (Figure 2).  
Next to the Gearlocker Building, SSA uses aboveground storage tanks (ASTs) with double-wall 
containment to store diesel fuel (3,000 gallon capacity) and gasoline (5,000 gallon capacity).  Within 
the Gearlocker Building, SSA stores lube oils in a 350-gallon tank and waste oil, anti-freeze, and 
biodegradable degreasers in drums.  SSA vehicle and equipment fueling occurs adjacent to  
Building 3080 in a dedicated area.   

An outdoor steam cleaning facility located adjacent to the Gearlocker Building is used to clean 
vehicles and equipment.  The entire steam cleaning facility is bermed with curbs and there are 4-foot 
sidewalls attached to the curbing to prevent overspray.  A sloped trench drain that drains to a sump is 
located within the steam cleaning facility.  The water flows through an oil/water separator in the sump 
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prior to moving into the City's sanitary sewer system.  Washwaters are removed from the sump as 
needed and managed at an off-site facility.

2.2 Drainage Basins Area and Storm Water System 

Storm drain drawings were reviewed to identify existing storm drain conveyance systems.  Figure 3 
shows the basins and drainage systems for the Facility.  Based on information in the SWPCP (Port, 
2005), the Facility contains two drainage basins that drain approximately the northern 1/3 of the 
Facility (Basin A) and the southern 2/3 of the Facility (Basin B).  Several storm drains are located 
along the dock line and drain a small portion of the dock area directly to the river.  The characteristics 
of each basin are summarized in the following table. 

Basin Surface Area 
(Acres)

Pervious Area 
(Percent)

Impervious Area 
(Percent)

Basin A 17.4 3.4 14.0
Basin B 33.0 2.8 30.2

Total 50.4 6.2 44.2 

Basin A.  Basin A drains to Outfall A, which subsequently drains into a slip located behind the 
Willamette River Harbor Line (Harbor Line).  Basin A contains the Administration Building, a large 
parking lot, the security station, Warehouse No. 203, and the dock office.  Pervious areas in Basin A 
include landscaped areas around the Administration Building and the rip-rapped slope adjacent to 
Warehouse No. 203 (Figure 3).  Two storm drain catch-basins were formerly located in  
Warehouse 203.  These were plugged and isolated from the storm sewer system in 2007. 

Basin B.  Basin B drains to Outfall B, which subsequently drains to the Willamette River at the 
approximate location of the Basin A/Basin B divide (Figure 3).  Basin B contains Warehouse No. 204, 
Warehouse No. 205, Warehouse No. 206, the guard house, the electric shop, SSA Gearlocker 
Storage Building, SSA Gearlocker Maintenance Building, and modular trailers for office and storage 
uses.  A floor drain in Warehouse No. 206 was recently isolated from the storm water system to 
comply with new storm water permit conditions.  The only pervious portion of Basin B is a landscaped 
area near the western corner of the basin. 

2.3 Storm Water Permits and BMPs 

Storm water discharges from the Facility are permitted under the Port’s NPDES DEQ Municipal 
Separate Storm Sewer System (MS4) Discharge Permit No. 101314, the Port’s NPDES 1200-Z 
General Industrial Storm Water Permit, and SSA’s NPDES 1200-Z General Industrial Storm Water 
Permit.  Between 1985 and 2004, SSA managed the entire Facility, including storm water.  In 2004, 
SSA substantially scaled back its stevedoring activities to a small leasehold in the vicinity of the 
Gearlocker Building (Figure 3).  SSA’s storm water permit area changed accordingly and is now 
limited to Basin B.  SSA is responsible for legal compliance under its operating agreements, including 
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operational permits, implementation of a Spill Response Plan and a Storm Water Pollution Control 
Plan, and compliance with the Port’s MS4 Discharge Permit.   

While the site is only intermittently used as a marine terminal at this time, the Port obtained a 1200-Z 
General Industrial Storm Water Permit in 2005 for the remaining portion of the Facility to make the 
Facility “tenant-ready” in the event a permanent marine tenant is found.  This permit is also managed 
by the Port. 

The Port and SSA implement the terms and conditions of their permits and report annually to DEQ.  
As part of this evaluation, the Port’s NPDES 1200-Z reporting records were reviewed for the period of 
2005 to present.  Under its 1200-Z Permit, the Port is required to monitor for oil and grease, pH, total 
suspended solids, as well as total copper, lead, and zinc.  Permit benchmarks have not been 
exceeded in any of the 1200-Z compliance monitoring completed since the permit’s inception.  A 
summary of these data are included in Appendix A.  Sampling is not required under the MS4 Permit. 

Historical records for SSA’s 1200-Z Permit were not readily available; however, SSA’s Outfall B 
discharge is representative of drainage from all of Basin B (including SSA).  Thus, SSA’s contributions 
to the Basin B drainage are captured by the Port’s records for Basin B discharge monitoring.  

2.3.1 Port BMPs 
The Port has implemented numerous BMPs at Terminal 2 as part of its tenant and licensee contracts, 
Environmental Management System Program, and continual improvement policy. The following is a 
list of implemented BMPs that are specifically related to activities conducted at the Facility relevant to 
the T2 Storm Water Pollution Control Plan for the NPDES 1200-Z Permit (Port of Portland, 2005) and 
the MS4 Storm Water Management Plan (Port, 2006):   

� Covered storage, material, and maintenance areas to reduce storm water contact area; 

� Waste chemical handling, storage, and disposal procedures to prevent and control spills; 

� Regular inspection, cleaning, and maintenance of the storm water conveyance system to 
prevent blocking and accumulations; 

� Deployment and regular maintenance of catch-basin inserts in select catch-basins to prevent 
sediment loading; 

� Annual sweeping of impervious areas exposed to storm water to remove any accumulated 
sediments;

� Implementation of a comprehensive Spill Response Program (including a reporting component 
that provides for immediate action to ensure appropriate and timely spill cleanup and 
reporting);

� Membership in the City’s Regional Spill Committee and the Clean Rivers Cooperative, which 
are organizations committed to spill prevention and response, and the ongoing protection of 
maritime environments; and  
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� Administration of a training program for all affected personnel who play a role in the protection 
of storm water.

Residuals from catch-basin cleanout and street sweeping are managed by the Port’s Marine Facility 
Maintenance (MFM) personnel.  Waste residuals (e.g., catch-basin cleanout and street sweeping 
debris) are collected by MFM and consolidated with similar waste streams from other Port facilities.  
These wastes are subsequently profiled for waste characterization to determine appropriate treatment 
or disposal.  Since the residuals are combined with other residuals from other Port facilities, the waste 
profile information is not useful to support COI selection as part of the Terminal 2 Source Control 
Evaluation.

2.3.2 SSA BMPs 

SSA implements BMPs within its leasehold in the form of storm water pollution controls and source 
control (SSA SWPCP, 1996).  The following controls are specifically related to SSA activities at the 
Facility:

� General housekeeping (e.g., maintenance, storage, and inventory control); 
� Preventative maintenance; 
� Spill prevention and response procedures; 
� Employee training; 
� Vehicle equipment washing and steam cleaning; 
� Liquid transfer and storage; 
� Container storage of liquids and wastes; and  
� Welding residues. 

2.4 Summary of Relevant Assessment Information 

The Port conducted a Preliminary Assessment for the Facility that contains a two-volume record of 
available upland and sediment assessment information (Appendices I and II; Port, 2000).  The 
Preliminary Assessment concluded there is little potential for impacts to the Willamette River from 
historical or current storm water discharges at the Facility.  In addition to the Preliminary Assessment, 
Port records and files as well as relevant Lower Willamette Group (LWG) documents were reviewed. 

2.4.1 Disposal of Grease Pit Sludge 

As summarized in the Preliminary Assessment, waste profiling work was completed by Hahn and 
Associates, Inc. (HAI) in February 1992 relating to disposal of sludge accumulation in an on-site 
steam cleaning sump located immediately south of the Gearlocker Building (HAI, 1992).  During the 
waste profiling activities, four samples were collected and analyzed for some or all of the following 
parameters:

� Halogenated volatile organic compounds (HVOCs) using EPA Method 8010; 
� Benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8020; 
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� TCLP cadmium, chromium, and lead using EPA Method 1311; 
� Polychlorinated biphenyls (PCBs) using EPA Method 8080; and 
� Total Petroleum Hydrocarbons (TPH) using EPA 418.1. 

Non-hazardous waste concentrations of cadmium and lead were detected in the sludge sample, along 
with petroleum hydrocarbons and related constituents.  Other parameters, including HVOCs and 
PCBs, were not detected. 

2.4.2 Waste Characterization for Drain Cleanout Material 

In November 1994, waste profiling work was completed by HAI relating to disposal of two drums of 
drain cleanout material generated at the Facility.  The location of the drains that were cleaned was not 
described in the letter report (HAI, 1994).  The drums contained both aqueous and solid materials.  
Two separate composite samples were collected from the drums (one aqueous, one solid-phase) and 
analyzed for the following parameters: 

� Volatile organic compounds (VOCs) using EPA Method 8240; 
� TCLP cadmium, chromium, and lead using EPA Method 1311; 
� PCBs using EPA Method 8080; and 
� TPH using EPA 418.1. 

Concentrations of petroleum hydrocarbons and related constituents were detected in the sludge 
sample.  Other parameters, including leachable metals and PCBs, were not detected in the sludge 
sample.  VOCs were not detected in the aqueous sample (other parameters were not analyzed in the 
aqueous sample).   

2.4.3 Dredge Material Characterization 

In 1999, Hart Crowser completed a dredge material characterization for the Port at the Facility.  In 
total, two sediment composite samples were collected and analyzed.  The first sample (B203-C1) was 
a two-point composite from the vicinity of Berth 203 (at the north end of the Facility).  The second 
sample (B204-C1) was a three-point composite sample collected from the vicinity of Berths 204, 205, 
and 206, located on the eastern (riverside) portion of the Facility.  Each composite sample 
represented the 0- to 3-foot (below mudline) sediment interval. 

Samples were analyzed for several metals, tri-butyltin, polynuclear aromatic hydrocarbons (PAHs), 
phenols, phthalates, pesticides, and PCBs.  In summary, the dredge material characterization data 
indicated:

� Concentrations of tri-butyltin, phenols, and herbicides/pesticides were generally not detected 
(except for a trace concentration of DDE detected in one sample);  

� Concentrations of metals were detected.  All detected concentrations were well below Joint 
Source Control Strategy (JSCS) screening levels (MacDonald et al., 2000, from  
DEQ/EPA, 2005); 

� Concentrations of several PAHs were detected.  All detected concentrations were well below 
JSCS screening levels (MacDonald et al., 2000, from DEQ/EPA, 2005); 
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� Concentrations of PCBs were detected in one sample (Aroclor 1260).  The detected 
concentration was well below JSCS screening levels (MacDonald et al., 2000, from 
DEQ/EPA, 2005). 

The sample with the single PCB detection (Aroclor 1260 in B203-C1) was collected in the inlet north 
of Basin A.  Two City outfalls discharge to this inlet, including the outfall that drains the vicinity of the 
General Electric Equipment Facility (ECSI 4003), where electrical equipment has been serviced and 
repaired.

2.4.4 Round 2 LWG Data 

The LWG recently published the Portland Harbor Superfund Site Remedial Investigation/Feasibility 
Study, Comprehensive Round 2 Site Characterization Summary & Data Gaps Analysis Report (LWG, 
2007).  This report is intended to provide a comprehensive summary of the in-water data collected 
during the RI/FS and also identify data gaps to be resolved during Round 3 (final) sampling. 

The LWG data summary concludes that chemical concentrations in sediment tend to be fairly uniform 
across the Lower Willamette Study Area (Study Area) except in near-shore and off-channel areas.  
These areas are generally associated with known or suspected historical or current sources, where 
concentrations tend to be higher.  The Round 2 Report offers several preliminary findings based on 
human health (HHRA) and ecological risk, repeated below. 

Round 2 HHRA findings (LWG, 2007):  

� Potential risks from consumption of fish or shellfish represent the highest human health risk; 
� Depending on the assumptions used, potential risks from consumption of fish or shellfish may 

exceed U.S. Environmental Protection Agency (EPA) target ranges for cancer and non-cancer 
risks;

� Depending on the assumptions used, potential risks from consumption of upstream 
(Willamette Falls) fish also may exceed the EPA target risk ranges;  

� PCBs result in the highest potential cancer and non-cancer risks from fish consumption; and  
� Potential risks from direct exposure to beach sediment, in-water sediment, surface water, and 

groundwater seeps are generally within EPA acceptable risk ranges except in two areas of in-
water sediments (one area located about 1 mile north of the St. Johns Bridge and another 
area just north of the Rail Road Bridge).  

Ecological Risk Assessment findings (LWG, 2007): 

� A high percentage of sediment sampling stations were classified as nontoxic to sediment 
dwelling organisms;  

� Potential risks to fish are mostly from PCBs;  
� Potential risks to wildlife are mostly from PCBs, dioxins, mercury, and DDTs; and  
� There were no potential unacceptable risks identified for amphibians, reptiles, and aquatic 

plants.

Based on the Risk Assessment findings, the Round 2 Report concludes that greatest potential risks to 
human and ecological health are likely to be derived from PCB exposure.  PCBs are the most 
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widespread chemical causing the identification of iAOPCs, and PCB risks are present throughout the 
Study Area.  The Round 2 Report describes two iAOPCs for data gap identification purposes in the 
vicinity of the Terminal 2 Upland Facility:  iAOPC #24 is located in the cove just to the north of the 
Terminal 2 Upland Facility; and iAOPC #26 is located adjacent to the Sulzer Pumps property (Figure 
4).  PCBs were the only compound found to result in human health or ecological risk within iAOPCs 
#24 and #26 (Table 10.5-1, LWG, 2007).   

iAOPC #24.  Sediment data within iAOPC #24 consists of six surface samples generally collected 
adjacent to the three outfalls to the cove (City Outfall16, City Outfall 17, and Facility Outfall A) and 
four subsurface samples collected downstream of City Outfall 17 and adjacent to Terminal 2  
Berth 203.  City Outfall 17 is the where waters from the GE Electrical Equipment Facility have been 
discharged.  Other marine-related uses in iAOPC #24 include the dock for Portland Fire and Rescue 
Station 6 and the Sause Brothers Dock.  Relative to other locations in iAOPC #24, PCB 
concentrations in surface sediment are highest downgradient of City Outfall 17 and steadily decrease 
towards Berth 203 and the river.  PCB concentrations in the subsurface sample collected closest to 
City Outfall 17 were elevated by a factor of about 4, compared to the subsurface samples collected 
adjacent to Terminal 2, Berth 203.  LWG summary figures illustrating the sample results and 
distribution of PCBs are included in Appendix B. 

iAOPC #26.  Sediment data within iAOPC #26 consists of surface sediment sample 41T, 146T, and 
898T.  In these samples, the highest relative PCB concentrations (as aroclors) were found adjacent to 
the Sulzer dock in sample 989T.  PCB concentrations decreased by a factor of 10 to 100 in samples 
41T and 146T, located downriver between the Sulzer dock and the upland Sulzer facility (LWG, 2007, 
Map 11.3.19-3).  One subsurface sample (WR_VC_106) is a depth average composite representing 
an interval of approximately 20 feet.  This sample was collected approximately 250 feet offshore of the 
boundary between the Sulzer Pumps property and the Facility.  Each sample used to define the 
boundary of iAOPC #26 is located upriver from Terminal 2.  LWG summary figures illustrating the 
sample results and distribution of PCBs are included in Appendix B. 

2.4.5 Underground Storage Tank (UST) Cleanup 

As discussed in the Preliminary Assessment, a Heating Oil Tank Assessment and risk-based cleanup 
took place at the Facility in 1998 (LUST 26-98-0081).  The cleanup was conducted near the 
Gearlocker Building in the SSA leasehold area in the western portion of the Facility.  This was a 
petroleum (non-PCB) subsurface release, which carries no anticipated storm water risk to the Facility. 
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3. Proposed Storm Water Sampling and Analysis 
The location of Terminal 2 relative to iAOPCs #24 and #26 suggests a Storm Water Source Control 
Evaluation is warranted to confirm that storm water from the Facility is not a current source to these 
iAOPCs.  This section presents the approach, scope, and frequency of the sampling and analysis 
program.

3.1 Storm Water Basin Evaluation 

Section 2.2 described the storm drain system and drainage basins as they currently exist, and 
discussed the nature of the Facility operations.  The review of current Facility operations did not 
indicate operational activities with a significant potential to adversely impact the Willamette River.  
Thus, sampling activities will be conducted at the basin level; sub-basin sampling is not proposed.  
Whole-water grab samples from both Basins A and B will be collected consistent with JSCS and 
analytical results will be screened against JSCS screening level values (SLVs; DEQ/EPA, December 
2005).

3.2 COI 

Based on the findings of the Round 2 Sediment Sampling Report (LWG, 2007), DEQ identified PCBs 
as a COI due to the location of the site relative to iAOPCs #24 and #26, where PCBs were detected.  
No other COI were identified based on the historical and current Facility operations, storm water data, 
and sediment data. 

3.3 Proposed Sampling 

Whole-water grab samples will be collected from Basins A and B.  Grab storm water samples will be 
collected from before the discharge to Outfalls A and B, at the locations shown on Figure 3.  These 
locations are the same compliance monitoring points used by the Port for the 1200-Z Permit 
monitoring.  Grab samples will be collected using a remote surface water sampler, consistent with the 
JSCS guidance.

Sampling Frequency and Storm Event Selection Criteria.  Three representative storm events will 
be sampled:  The first sampling event will consist of the seasonal first flush storm event (Fall 2007), to 
the extent practicable; and the second and third sampling events will be conducted during routine 
Facility operations.  A storm event will be considered representative consistent with the Storm Event 
Criteria and Selection outlined in the JSCS (DEQ/EPA, 2005), as follows: 

1. Each sampling event will 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); 

2. Minimum predicted rainfall volume of greater than 0.2 inch per event; and 
3. Expected storm event duration of at least 3 hours. 
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3.4 Laboratory Analysis 

The proposed analytical program was developed based on the COI identified in Section 3.2 and is 
summarized below for the Facility (both Basins A and B): 

� PCBs aroclors using EPA 8082. 

Both filtered and non-filtered samples will be collected.  The EPA 8082 method detection limit for most 
individual aroclors is 0.001 microgram per liter (µg/L) and the method reporting limits, absent 
interferences, are generally 0.005 µg/L.  These reporting limits are below the applicable JSCS 
screening criteria. 
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4. Reporting 
Reporting for the Storm Water Characterization Program will consist of a Data Summary Report that 
will include: 

� A discussion of the methods and procedures used; 
� A summary of storm water event data and conformance with storm event criteria; 
� A tabular summary of the analytical results and JSCS screening; and  
� A quality assurance review. 

The data (both as discrete sample and statistical average) will be screened using the relevant JSCS 
screening levels.   
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Appendix A 
Terminal 2 Historical Information 
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Appendix B 
Lower Willamette Group Round 2 Report 

Maps for iAOPC #24 and #26 
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