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EPA U.S. Environmental Protection Agency
GSI GSI Water Solutions, Inc.

JSCS Joint Source Control Strategy

MDL method detection limit

MRL method reporting limit

NFA No Further Action

PAH polycyclic aromatic hydrocarbon

PCB polychlorinated biphenyl

PeCDD 1,2,3,7,8-pentachlorodibenzo-p-dioxin
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SAP Sampling and Analysis Plan
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SECTION 1: Introduction

This Sampling and Analysis Plan (SAP) outlines the approach for basin-scale stormwater monitoring for the
City of Portland’s (City’s) Outfalls Project being conducted under the oversight of the Oregon Department of
Environmental Quality (DEQ) Cleanup Program. The data collected will be used to confirm that the City’s
stormwater source control programs, in conjunction with the various state and federal programs, continue to
be effective in achieving source control in the Portland Harbor Superfund Site (PHSS) Study Area through the
collection of new basin-scale stormwater data from City outfalls.

1.1 Background

The City completed a stormwater source control evaluation of 39 outfalls into the PHSS, 35 of which remain
active. This work was initiated in 2000 and was completed in 2021. DEQ issued a Conditional Source
Control Decision (SCD) in April 2021 (DEQ, 2021). DEQ concluded that source control has been effectively
achieved (or has been identified for control by upland parties) in the City’s outfalls discharging to the PHSS.
The SCD also requires confirmation monitoring from up to five outfalls per year for 5 consecutive years
following the SCD. The first year of sampling was conducted in the 2021 to 2022 rainy season, during which
outfalls OF11, OF22B, OF47, OF50, and OFS-6 were sampled. The second year of sampling was conducted
in the 2022 to 2023 rainy season, during which outfalls OF16, OF17, OF52, OF52A and OF53 were
sampled.

The results of the first-year outfall monitoring are summarized in the Basin-Scale Source Control
Effectiveness Monitoring Report (2021-2022), dated June 12, 2023 (GSI, 2023c). The draft Basin-Scale
Source Control Effectiveness Monitoring Report (2022-2023) was delivered to DEQ on December 21, 2023
(GSI, 2023d).

This SAP presents the approach and methods proposed to conduct the 2023 to 2024 effectiveness
monitoring program. The approach and methods are based on previous SAPs approved by DEQ for the City
Outfalls Project, including the SAP provided in the Source Control Measure Effectiveness Demonstration
technical memorandum submitted to DEQ in 2015 (City of Portland, 2015).

1.2 Monitoring Objectives and Scope

The objective as stated in the Scope of Work (City of Portland Agreement No. 30006994; DEQ Agreement
No. RO02-20; dated April 16, 2021) is to “satisfy the condition on the source control decision for the City
Outfalls Project in the PHSS, by verifying that the City’s programs, in conjunction with the various state and
federal programs, continue to be effective toward achieving source control through collection of new basin-
scale stormwater data for City outfalls.” To demonstrate the effectiveness of the various regulatory controls,
sampling will be prioritized in basins where the majority of source control actions at sites contributing
stormwater discharge to City outfalls have been completed, including those under DEQ’s Cleanup Program.
The primary purpose of this SAP is to collect additional representative basin-scale stormwater data from
stormwater drainage basins (or outfalls), which will be evaluated in conjunction with existing information and
data. Basins discharging to the PHSS sediment management areas (SMAs) are prioritized for selection.
Basins are also selected nearby other basins of interest to allow sample teams to move from one basin to
the next during a storm event.

Stormwater from up to five outfalls per year will be sampled beginning in 2021 and continuing through the
2025 rainy season (up to 25 outfalls will be monitored in total over the 5-year life of the project). The goal is
to sample each outfall four times in the sampling year (i.e., rainy season). Outfall basins and respective
monitoring locations will be chosen each year following the evaluation of the previous year’s data and any
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other new information or available data for the PHSS that may be helpful for decision-making for this
monitoring effort. Outfalls for sampling were chosen collaboratively with DEQ.

The analytical suite (discussed in Section 4) includes polychlorinated biphenyl (PCB) congeners, polycyclic
aromatic hydrocarbons (PAHs), phthalates, total metals (arsenic, cadmium, chromium, copper, lead,
mercury, nickel, silver, and zinc), bis(2-ethylhexyl)phthalates (BEHP), total suspended solids (TSS), and
dioxin/furans where deemed necessary. The decision to analyze stormwater for dioxin/furans was
determined by reviewing potential sources within each basin and sediment data collected near the outfall of
each basin as described in Section 4.

An evaluation of basin-scale stormwater data collected under this SAP will be conducted to demonstrate that
the collective site and basin source controls (implemented under City and state stormwater quality programs
and state and federal cleanup programs) continue to be effective in minimizing the potential for
recontamination of the eventual in-water sediment remedy.

GSI Water Solutions, Inc. 2
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SECTION 2: Monitoring Locations — Year 3 (2023-2024)

The PHSS hydroboundary for stormwater drainage is shown in Figure 1 and includes the stormwater basins
selected for the third year of monitoring (2023 to 2024 rainy season). These stormwater basins were
selected in consultation with DEQ and include OF43, OF44, OF45, OF48, and OF49. These basins were
selected because they are subject to source control programs and measures that are complete or
substantially complete, they drain to (or near) PHSS SMAs, they represent a variety of land uses throughout
the PHSS, and they have historically been sampled.

Table 1 lists the selected Year 3 basin sampling locations, and the rationale for each monitoring location.
Additional characteristics (including source control status, land use, and size of each basin) are summarized
in the City of Portland Outfall Basin Completion Summaries (City of Portland, 2014) and the Source Control
Measures Effectiveness Demonstration technical memorandum (City of Portland, 2015), as well as in

Table 2 of the DEQ Conditional Source Control Decision (DEQ, 2021). Sampling locations and basins are
displayed in Figures 2 through 6.

Stormwater samples will be collected from manholes rather than the end of the outfall. Many outfalls are
often at least partially submerged during the rainy season and therefore are not conducive to collecting
representative samples. Manhole locations are available within each affiliated stormwater conveyance
system that represent all, or the majority of, the basin drainage area. The selected sample manholes have
been sampled by the City previously.

GSI Water Solutions, Inc. 3
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43

Table 1. Proposed Sampling Locations for Year 3 of Monitoring (2023-2024)
Sampling

Location

Manhole
ANR758

Description

This outfall discharges within the RM11E Project Area.

Before 2011, Basin 43 consisted of 51 acres of mostly light industrial
land. Stormwater from the eastern portion of the basin was diverted to the
City’s wastewater treatment plant in 2011. As a result, the current basin
consists of about 14 acres of small manufacturing and commercial
businesses, parking areas, railroad and light-rail corridors, and paved
roads.

OF43 serves as a combine sewer overflow discharge. The proposed
sampling location is upstream of the overflow connection.

Stormwater manhole ANR758 is located within the N. River Street right-of-
way and is the last stormwater conveyance access point before entering
the Cargill-TEMCO property and discharging to the Willamette River through
OF43.

Sampling location ANR758 encompasses most of the basin except for a
small portion of the Cargill-TEMPCO property.

Stormwater was sampled in 2008-2009 (pre-diversion) and 2012 (post-
diversion).

Three ECSI sites are located in this basin:

= Tucker Building: ECSI No. 3036 (Conditional No Further Action
Determination [NFA])

= Cargil-TEMCO Irving Grain Terminal: ECSI No. 5561 (SCD Issued)

= BBS Albina: ECSI No. 6287 (SCE in progress; site redeveloped)

There is one active NPDES 1200-Z permit within the basin, held by Cargill-
TEMCO.

GSI Water Solutions, Inc.
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Sampling

Location Description

= This outfall discharges within the RM11E Project Area.

= The outfall conveys stormwater from an approximately 16-acre drainage
basin. Current land use in the basin is light industrial and includes an
electrical power substation and paved roadways.

= |n 2002, the City completed installation of stormwater treatment in the
storm line along N. Loring Street. The City installed a sedimentation basin
(AMQ287) to remove sediment from approximately 5 acres of basin
drainage area.

= Manhole ABC352 conveys stormwater from the entire basin.
Manhole = Stormwater samples were collected in 2008/2009 and 2016/2017.
a4 ABC352 = There are five ECSI sites in or adjacent to Basin 44:

PacifiCorp Albina River Lots.: ECSI No. 5117 (SCD Issued)
Valvoline: ECSI No. 3215 (NFA)

Vermiculite NW, Inc.: ECSI No. 2761 (post-closure operation)
Glacier NW: ECSI No. 5449 (SCE in progress)

Ross Island Sand & Gravel: ECSI No. 5577 (SCE recommended)

= There are no active NPDES 1200-Z permits within the basin.

= There are two properties within the basin that hold 1200-Z No Exposure
Certificates.

= Northwest Biofuel LLC./Cloudburst Recycling
= Steelab LLC

= This outfall discharges within the RM11E Project Area.

= Qutfall 45 discharges stormwater from an approximately 10-acre drainage
basin. The basin is primarily zoned as heavy industrial with some light
industrial zoning and adjacent rights-of-way.

= Manhole ABC319 conveys stormwater from the entire basin.
Manhole

45 .

ABC319 Stormwater samples were collected from this manhole in 2008 and

2016/2017.

= There is one ECSI site in this basin, UPRR Albina Yard: ECSI No. 178. (SCE
is progress).

= There is one active NPDES 1200-Z permit partially within the basin held by
Oldcastle APG West, LLC - Central Premix Concrete Products Co.

GSI Water Solutions, Inc. 5
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Sampling

Location Description

= Qutfall 48 discharges to U.S. Environmental Protection Agency’s (EPA’s)
Fund Lead 3 Project Area.

= Basin 48 is approximately 7.5 acres and consists almost entirely of paved
streets in a residential neighborhood.

= Astormwater treatment pond and swale were constructed in 1995. Readily
available As-Built specifications for the treatment pond are included in

48 Manhole Appendix A.

AAJBT0
= Manhole AAJ670 conveys stormwater from the entire basin and is located

after the stormwater pond/swale.
= Stormwater samples were collected from this manhole in 2007.

= No known or suspected contaminant sources to the Basin 48 stormwater
conveyance system have been identified.

= No NPDES permitted properties are located within Basin 48.

= Qutfall 49 discharges within the Willamette Cove Project Area.

= The drainage basin for this outfall is approximately 33 acres in a
predominantly residential area in the St. Johns district. Basin 49 also
includes small areas of commercial, major transportation (Highway 30
Bypass), and open space land uses.

= A stormwater treatment pond and swale were constructed in 1995. Readily
49 Manhole available As-Built specifications for the treatment pond are included in
AAG634 Appendix A.

= Manhole AAG669 conveys stormwater from the entire basin.
= Stormwater samples were collected from this manhole in 2007.

= No known or suspected contaminant sources to the Basin 49 stormwater
conveyance system have been identified.

= No NPDES permitted properties are located within Basin 49.

Notes

City = City of Portland

DEQ = Oregon Department of Environmental Quality
ECSI = Environmental Cleanup Site Information

NFA = No Further Action

NPDES = National Pollutant Discharge Elimination System
PCB = polychlorinated biphenyl

RM = River Mile

RM11E = River Mile 11 East

SCD = Source Control Decision

SCE = Source Control Evaluation (

Manhole IDs and invert elevations were obtained from the Portland Maps Open Data “Collection System Lines” data set (accessed at
http://gis-pdx.opendata.arcgis.com).

Inundation of the selected sampling locations may occur during periods of high river elevations. The invert
elevations of each sampling manhole and percent likelihood that a sample manhole becomes inundated are

GSI Water Solutions, Inc. 6
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presented in Tables 2 and 3, respectively. It appears that there is a low probability of the selected sampling
locations being inundated.

Table 2. Sampling Location Invert Elevations

Invert Elevation

Lz (City of Portland Datum)
43 Manhole ANR758 19.8 feet
44 Manhole ABC352 17.1 feet
45 Manhole ABC319 12.4 feet
48 Manhole AAJG70 21.7 feet
49 Manhole AAG634 34.1 feet

Note
Manhole IDs and invert elevations were obtained from the Portland Maps Open Data “Collection System Lines” data set (accessed at

http://gis-pdx.opendata.arcgis.com).

Table 3. Percentage of River Elevation Above Invert Elevation (Past 10 Years)

Invert
Basin Elevation Sep.

43 19.8 0.0 | 00 | 0O 00 | 0.0 | 0.0 114 | 0O H 0O | 0.0 | 0.0 | 00

44 17.1 0.0 0.0 0.0 0.0 0.0 0.0 2.7 2.5 5.2 4.8 0.0 0.0

45 12.4 00 | 00| 0O 29 | b1 | 54 | 6.7 | 126 1 305|232 | 05 | 0.0

48 21.7 00 | 00| OO OO | OO | 0O | OO )| OO OO | OO | 00| 00

49 34.1 00 | 00| OO OO | OO | 0O | OO)| OO, OO | OO | 00| 00
Note

Based on U.S. Geological Survey Morrison Bridge Gage Height Daily Means from 6/15/2013 to 6/15/2023, converted to City of
Portland Datum (accessed at https://waterdata.usgs.gov/nwis/uv?14211720).

GSI Water Solutions, Inc. 7
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SECTION 3: Sampling Approach and Schedule

The sampling approach is intended to collect stormwater data sets in general accordance with the Joint
Source Control Strategy (JSCS) (DEQ and EPA, 2005; DEQ, 2007). Sampling data will be compared to

existing representative data sets to evaluate the significance of concentration trends. Health and safety
guidelines will be followed during all sampling activities as presented in the plan provided in Appendix B.

Table 1 presents the 35 currently active City outfalls within the PHSS and summarizes the outfall
effectiveness sample locations to date. Additional City outfall and basin source control information can be
found in DEQ’s SCD (DEQ, 2021).

Table 4. City of Portland Basin Sample Dates

Basin Basin Sample Date

10A Not sampled

11 2008-2010 and 2021-2022 (Year 1 Outfall Effectiveness)

13 Not sampled

14 Not sampled

15 2006-2007 (Sulzer)

16 2007-2008 (LWG), 2016, and 2022-2023 (Year 2 Outfall Effectiveness)
17 2015-2016 and 2022-2023 (Year 2 Outfall Effectiveness)

18 2007-2008 (LWG)

19 2007-2008 (LWG), 2009-10 & 2016

19A 2009-2010

22 2007-2008 (LWG), 2010-11 (Chevron)

22B 2007-2008 (LWG) and 2021-2022 (Year 1 Outfall Effectiveness)
22C 2007-2008 (LWG)
22D 2008

42 Not sampled

43 2008-2009, 2012, and proposed for Year 3 Outfall Effectiveness (2023-2024)
44 2016-2017 and proposed for Year 3 Outfall Effectiveness (2023-2024)
45 Proposed for Year 3 Outfall Effectiveness (2023-2024)

47 2008 and 2021-2022 (Year 1 Outfall Effectiveness)

48 2007 and proposed for Year 3 Outfall Effectiveness (2023-2024)
49 2007, 2007-2008 (LWG), and proposed for Year 3 Outfall Effectiveness (2023-

2024)

50 2007 and 2021-2022 (Year 1 Outfall Effectiveness)

52 2007 and 2022-2023 (Year 2 Outfall Effectiveness)

52A 2007 and 2022-2023 (Year 2 Outfall Effectiveness)

52C 2005 (Port) and 2007-2008

52D 2012-2014 (SSl) and 2016

53 2007-2008 and 2022-2023 (Year 2 Outfall Effectiveness)

GSI Water Solutions, Inc.
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Basin Basin Sample Date

53A 2008, 2010, 2012, and 2016-2017

M1 2007 and 2007-2008 (LWG)

M2 2008, 2007-2008 (LWG), and 2016-17

M3 2007

S1 2007 and 2011

S2 2007

S5 2007

S6 2007 and 2021-2022 (Year 1 Outfall Effectiveness)

Notes:
All sampling conducted by the City of Portland, unless by others as indicated in parentheses.
LWG = Lower Willamette Group

Previous stormwater data sets collected from City basins by the City, the Lower Willamette Group, and others
include a mix of composite and grab samples. The JSCS (DEQ and EPA, 2005; DEQ, 2007) (and subsequent
DEQ guidance) supports collection of four stormwater grab samples during the rainy season to evaluate
stormwater quality.

The sampling team will attempt to collect stormwater grab samples from the designated basin-scale
monitoring locations during qualifying storm events (Section 4). The JSCS establishes target storm criteria as
follows:

= Antecedent dry period at least 24 hours
= Minimum anticipated rainfall >0.2 inches per event
= Expected duration of storm at least 3 hours

For the purpose of the City’s basin-scale investigation, these criteria are used as general guidelines to
determine if forecasted storms should be targeted. To the extent practicable, project personnel will adhere
to sampling those storms. However, it is possible that a forecasted storm meets the target criteria and is
sampled, only to have the actual storm not meet optimal criteria when the sampling event is completed. The
storm criteria will be used as a general guidance to determine when forecasted storms should be targeted
for project sampling. Following the best professional judgement of the sample team and upon consultation
with DEQ, storm events and associated samples that do not qualify for all three JSCS criteria may still be
accepted to meet seasonal quotas. For instance, while a 24-hour antecedent dry period is the target, in
some cases, accepting storms with shorter antecedent dry periods may be necessary to achieve sampling
quotas; per previous SAPs approved by DEQ, an antecedent dry period greater than 6 hours may be
considered acceptable.

Sampling events will generally target the first 3 hours of observed runoff to capture first-flush conditions
representative of contributions from the entire basin rather than only portions closest to the monitoring
locations. OF48 and OF49 sample manholes are located after treatment ponds and as a result, there is no
first flush conditions for these locations. At this time, the volume of stormwater or duration of storm needed
to fill the treatment ponds is not known. The City sample team will observe the sampling locations for OF48
and 49 during each sampling event. If stormwater is observed to be following through the sampling location,
a stormwater sample will be collected. However, due to the nature of the treatment ponds, it is possible that
basins 48 and 49 will be sampled later in the season when the ground is more saturated, and separate from
basins 43, 44, and 45.

GSI Water Solutions, Inc. 9
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The sample team will use a weather forecasting service to determine whether storm events may meet target
criteria. Due to the number of basins being sampled, outfall characteristics, the travel distance between
sampling locations, and the variability of rainfall within different parts of the PHSS Study Area, it is possible
that all five basins will not be sampled during the same storm events but OF43, OF44, and OF45 will be
prioritized since they do not contain treatment ponds.

To ensure that samples represent only basin stormwater, sample teams will check the river stage and make
visual observations prior to sampling (such as noting reversed flow direction due to inundation) to ascertain
whether observed water at the monitoring locations likely represents stormwater flow from the basin or river
water. If confirmation cannot be made of storm flow conditions, samples will not be collected at that time
without first consulting with DEQ.

GSI Water Solutions, Inc. 10
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SECTION 4: Stormwater Grab Sampling Method

Stormwater samples will be collected from stormwater manholes using grab sampling techniques. Samples
will be collected as outlined below.

Sample Equipment. Manholes will not be entered to collect samples and will instead be collected using a
stainless-steel bailer attached to a rope or string. Sample staff will decontaminate stainless-steel bailers at
the City of Portland Water Pollution Control Lab (WPCL) before each sampling event. A sufficient number of
stainless-steel bailers will be brought by the field staff for each sample location. Decontamination will not
occur in the field. Laboratory-supplied sample containers will be provided to field staff with appropriate
preservatives for each analysis.

Sample Collection. The bailer will be lowered into the stormwater stream with care taken to not scrape the
bailer against the sides or bottom of the manhole to not pick up extra solids. When the bottom of the bailer
encounters the stormwater stream, it will be carried downstream allowing the bailer to lay horizontally within
the center portion of the stormwater flow. The top/open end of the bailer will enter the stormwater at the
downstream end of the manhole. The bailer will be filled from the top of the bailer similar to a cup or beaker,
rather than dipping the bailer vertically through the water column.

The bailer will be raised to the surface, the first volume of stormwater retrieved is used as a rinse of the
bailer. Staff will swirl the collected stormwater to completely rinse the interior of the bailer and discard the
sample in a location where it will not contaminate the next sample volume that is retrieved.

Once the second volume of stormwater sample is retrieved, sample bottles will be filled by pouring
stormwater directly into laboratory-supplied sample bottles. Bottles will be filled to about ¥2 inch of the top to
ensure that no preservative is lost and to allow water expansion without breaking the bottle if the sample is
frozen. As soon as the sample is collected, the bottle will be capped and placed in a resealable bag. The
samples will be placed in a cooler filled with ice. The sample will either be directly dropped off at the
laboratory or will be shipped to the laboratory overnight.

Quality Assurance/Quality Control (QA/QC) Samples. QA/QC samples will include a field rinsate blank and a
field duplicate grab sample for each event (total of four). Rinsate blanks will be collected from a
decontaminated stainless-steel bailer. Because bailers are decontaminated at the WPCL during field event
preparations, a rinsate blank is collected before a bailer is used for sample collection. The purpose of the
field decontamination blank is to both confirm effectiveness of decontamination procedures (the
decontamination of the bailer and the carboy) and quantify contamination from field sampling activities
(contamination from gloves, rainwater, atmospheric deposition, runoff from rain gear, etc.). To ensure that
the blank captures the contamination that may be introduced from field sampling activities, field staff will
replicate the physical positioning and order of operations that the sampling team would use while collecting
a sample. The general field decontamination blank sample procedures are as follows:

1. Prepare a clean, designated polycarbonate carboy with a spigot.

2. Tofill the carboy, empty any ultrapure deionized (UPDI) water out of the carboy. Rinse the interior of the
carboy three times with UPDI water by filling it approximately 1/10th full, capping it, shaking, uncapping
it, and dumping the rinsate. Fill the carboy to the shoulder with ultrapure deionized water and close the
lid tightly.

3. Bring the carboy to the sampling location.

4. Upon arriving at the sampling location, set out the carboy on the lid of a cooler near the manhole.

5. While wearing a clean pair of gloves, remove the bailer from its protective aluminum foil covering.

GSI Water Solutions, Inc. 11
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6. Open the spigot on the carboy and fill the bailer. Close the spigot on the carboy. The first sample
retrieved is used as a rinse of the bailer. Swirl the sample to completely rinse the interior of the bailer
and discard the sample in a location where it will not contaminate the next sample that is retrieved.

7. Again, open the spigot on the carboy and fill the bailer. Close the spigot on the carboy.

8. Fill the sample bottles.

9. Store filled sample bottles in a cooler with ice for transport to the laboratory.

Field Duplicate samples will be collected to quantify variability from field sampling practices, quantify
variability from laboratory procedures, and quantify the precision of the sampling method in determining the
quantity of an analyte in the media being sampled.

To collect a duplicate, field staff will follow the appropriate sampling procedures described above with the
following variations.

1. When setting up bottles to be filled, lay two replicate bottle sets out side by side, organized by type of
bottle.

2. Pour sample volume into like bottles (such as all 1 L ambers) so that the bottles are filled equally with
each volume of sample retrieved (for samples that require multiple bails to collect sufficient volume).
Take care to transfer the sample from the bailer to the bottle quickly to prevent settling of the sample. If
the sample settles, swirl the sample prior to transfer to the bottle to ensure even mixing between like
containers.

Sample Records. Field staff will prepare Stormwater Sample Logs and a Daily Field Report at the time of
sampling. Stormwater Sample Logs will include the sample name, date, and exact place, method, and time
of sampling. Additional sample information includes:

= Name of the sampler(s)

= Predicted storm conditions (antecedent dry period, anticipated rainfall, predicted duration, peak time)
= Time rainfall began

=  Sample collection method (for example

= Number, types of samples collected

= Field measurement results (temperature, pH, specific conductivity)

= Field observations/conditions that may affect the sample results.

The Daily Field Report will describe the field team’s observations and efforts to collect samples. The Daily
Field Report will identify when the sample team arrived at each location (not only sample time), observations
made upon arrival, and the decision to sample at that time or not. Entries in the Stormwater Sample Logs
and Daily Field Reports will be made with ink. Any errors will be crossed out rather than whiting out or
erasing.

Sample Names. Samples will be named for the Hansen identification numbers for the manholes where
samples are collected. Field duplicate will be labelled as “DUP”, and the field blank sample will be labelled
as “FDB”.

GSI Water Solutions, Inc. 12
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SECTION 5: Analytical Approach

The analytical suite will include PCB congeners, PAHs, phthalates (including BEHP), total metals (arsenic,
cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc), and TSS. Dioxins/furans will not be
analyzed for select outfalls, as described below. This analytical suite was chosen following the evaluation
described in the SCD (DEQ, 2021), and following conversations with DEQ. This suite is also consistent with
DEQ’s JSCS (DEQ and EPA, 2005), as amended in 2007 (DEQ, 2007), and previous source control
evaluation work conducted by the City and private parties. Measurements of pH, temperature, and
conductivity will be made in the field.

The need to analyze dioxin/furan congeners was evaluated by reviewing potential contaminant sources
within the basins and whether dioxins/furans were detected in sediment at concentrations greater than the
PHSS Remedial Action Levels (RALs) (EPA, 2017 and 2022a) and practical quantitation limits (PQLs) (EPA,
2022b) near City outfall discharge locations. Based on the City’s experience with sediment transport in the
conveyance system and modeling conducted in the Swan Island Basin (Confluence Environmental Company
et al., 2013), the majority of sediment is generally deposited within a 50-foot radius of the outfall. However,
sediment samples may not be available within 50 feet of the outfalls. In these cases, dioxin/furan
concentrations in the nearest samples were evaluated, as well as overall trends in the vicinity of the outfalls.

An evaluation of dioxins/furans for each of the five outfalls during the 2023 to 2024 rainy season is
discussed below. 2,3,7,8-tetrachlorodibenzo-p-dioxin [TCDD] and 1,2,3,7,8-pentachlorodibenzo-p-dioxin
[PeCDD] were the only dioxin/furan congeners detected near outfalls at concentrations greater than RALs
and PQLs, and therefore, are the only congeners included in the discussion. Figures C-1 through C-5 in
Appendix C show available dioxin/furan surface sediment sample locations and PQL exceedances for
surface sediment samples collected near each outfall.

Basins 43, 44, and 45 discharge to the PHSS River Mile 11 East (RM11E) Project Area. GSI Groundwater
Solutions, Inc.’s (GSI's) Phase | Evaluation of dioxin/furan data River Mile 11 East Phase | Remedial Design
Sampling and Data Report (GSI, 2021) and the subsequent technical memorandum Review of Dioxin/Furan
Sediment Data at the River Mile 11E Project Area Based on EPA’s Practical Quantitation Limits (GSI, 2023a)
were reviewed to determine the extent of dioxin/furan RAL or PQL exceedances in the RM11E Project Area.

= Basin 43 - There are three ECSI sites in Basin 43, two of which have an NFA or SCD and one of which is
in the process of having a SCD finalized. There are no known sources of dioxin/furans in Basin 43.
Dioxins/furans were not detected above RALs or PQLs in the three surface sediment samples
(RM11E_SLO17, RM11E-CO70, and RM11E-G066) collected within 100-feet downstream of OF43
(Figure B-1). TCDD and PeCDD exceeded their PQLs in surface sediment sample RM11E-G0O33, which
was collected approximate 50 feet upstream of OF43. However, this appears as an isolated exceedance
since dioxins/furans did not exceed RALs or PQLs in sample RM11E-CO66 (collected approximately 100
feet upstream of OF43) and sample B408 (collected approximately 100 feet cross gradient of OF43).
Existing data does not indicate Basin 43 is a source of dioxins/furans to the RM11E Project Area. Basin
43 will not be analyzed for dioxins/furans.

= Basin 44 - There are five ECSI sites in or adjacent to Basin 44, but there are no known sources of
dioxin/furans in Basin 44. Additionally, OF44 is approximately 350 feet downriver from the nearest
surface sediment PQL exceedance (sample RM11E_SLO04). TCDD and PeCDD were not detected
greater than PQLs in the four surface sediment samples (RM11E-C104, B398, RM11E-G008, and
RM11E-G012) collected within a 100-foot radius of OF44 (Figure B-2). Existing data does not indicate
Basin 44 is a source of dioxins/furans to the RM11E Project Area. Basin 44 will not be analyzed for
dioxins/furans.
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= Basin 45 - There is one ECSI site in Basin 45 with a SCE in progress and no known sources of
dioxins/furans. OF45 is approximately 200 feet upriver from the nearest surface sediment PQL
exceedance sample (sample B389). Dioxins/furans were not detected greater than RALs or PQLs in the
two surface sediment samples (RM11E-C116-0-1 and RM11E-GO75) collected within 100-foot radius of
the outfall (Figure B-3). Existing data does not indicate Basin 45 is a source of dioxins/furans to the
RM11E Project Area. Basin 45 will not be analyzed for dioxins/furans.

= Basin 48 - There are no ECSI sites in Basin 48. Basin 48 consists almost entirely of residential area
streets with no known source of dioxin/furans. Additionally, stormwater is treated before discharge.
Outfall 48 discharges to Fund Lead 3 Project Area adjacent to the University of Portland River Campus
(i.e., Triangle Park) cleanup site and the McCormick & Baxter Superfund Site. Both of these sites are not
included in Basin 48 and cleanup remedies for both sites have been implemented. The McCormick &
Baxter site is a known historical source of dioxins/furans; however, the site’s cleanup remedy was
completed in 2005 isolating site contaminates. Stormwater from the McCormick and Baxter site is
collected and mostly infiltrated through an onsite stormwater retention/infiltration pond with overflow
discharged directly to the riparian area at the site and not through OF48. No sediment samples analyzed
for dioxins/furans have been collected within 100 feet of the outfall (Figure B-4). Surface sediment
sample WLCMBJ99D09937, was collected approximately 150 feet downriver from OF48 in 1999 prior to
installing the McCormick & Baxter cap. This sample, while shown on Figure B-4, is part of the historic
Portland Harbor dataset and not applicable to current conditions. The next nearest surface sediment
sample is S144 collected over 300 feet downriver from OF48. PQL exceedances for both TCDD and
PeCDD were identified in this sample. Due to the relative distance from the outfall, these exceedances
are not considered a line of evidence to sample Basin 48 for dioxins/furans. OF48 discharges a
residential area and the stormwater receives treatment through a treatment pond prior to discharge.
Basin 48 will not be sampled for dioxins/furans.

= Basin 49 - There are no ECSI sites in Basin 49. Basin 49 consists entirely of residential area streets with
no known source of dioxin/furans and stormwater is treated before discharge. Dioxins/furans were not
detected above PQLs in three surface sediment samples (WC-007, WC-008, and LW2-G260) collected
within a 100-foot radius of OF49 (Figure B-5). The closest surface sediment sample (WC-063) with a
dioxin/furan exceedance is over 450 feet upstream of OF49. Existing data does not indicate Basin 49 is
a source of dioxins/furans to the Willamette Cove Project Area. Basin 49 will not be analyzed for
dioxins/furans.

Proposed methods and laboratory assignments are listed below, in primary order, to address the unlikely
event that sample volume is limited. Target MRLs and MDLs for each analysis are summarized in Table 4 to
allow comparison with existing data and DEQ screening levels. As DEQ is aware, readily available commercial
laboratories commonly have MRL/MDLs that are greater than applicable screening levels for the following
analytes: total PCBs, select PAHs, and total arsenic. Laboratories have been selected to achieve MRL/MDLs
that will allow for a comparison, to the extent feasible, to existing data sets and DEQ screening tools, which
is the primary purpose of this SAP.

Metals analyses will be initially run using standard MRL/MDLs using EPA Method 200.8. If the results of the
initial analysis are not detected above the MDL, and the MDL is greater than the JSCS SLV, then the sample
will be run using a low-level detection method (EPA 200.8-LL). Based on sampling from the first 2 years of
this project, this second, low level analysis typically only applies to arsenic and cadmium. The low level
MRL/MDLs for arsenic and cadmium are included in Table 4.

GSI Water Solutions, Inc. 14
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Table 4. Analytical Approach

Analyte Group MRL MDL Method Laboratory?
PCB Congeners | 200 pfé hg;g‘r‘ii"id“a' ilrji\l/i;u‘;'?iﬁgé h;‘r’sr EPA 1668C Vista
PAHs and
Phthalates 0.02 - 0.4 pg/L 0.01-0.2 yg/L EPA 8270-SIM Apex
(including BEHP)
. 1.0 L 0.5 L EPA 200.8
Total Arsenic 0.05(;J i/g/L o.ozftJ i/g/L EPA 200.8-LL Apex
. 0.20 L 0.10 L EPA 200.8
Total Cadmium o.o4oufg/|_ o.ozoupgg/l_ EPA 200.8-LL Apex
Total Chromium 2.0 ug/L 1.0 pg/L EPA 200.8 Apex
Total Copper 2.0 ug/L 1.0 ug/L EPA 200.8 Apex
Total Lead 0.20 pg/L 0.10 pg/L EPA 200.8 Apex
Total Mercury 0.080 pg/L 0.040 pg/L EPA 200.8 Apex
Total Nickel 2.0 ug/L 1.0 pg/L EPA 200.8 Apex
Total Silver 0.20 ug/L 0.10 pg/L EPA 200.8 Apex
Total Zinc 4.0 pg/L 2.0 ug/L EPA 200.8 Apex
TSS 5.0 mg/L 5.0 mg/L SM 2450D Apex
Notes

1 Laboratory changes may be required but only laboratories certified by the Environmental Laboratory Accreditation Program will
be utilized.

MRL = method reporting limit
PAH = polycyclic aromatic hydrocarbon

pg/L = micrograms per liter

Vista = Vista Analytical Laboratory (El Dorado Hills, Ca)
Apex = Apex Laboratories (Tigard, Oregon)

BEHP = bis-2(ethylhexyl) phthalates

EPA = U.S. Environmental Protection Agency

PCB = polychlorinated biphenyl
pg/L = pictograms per liter
SIM = selective ion monitoring
SM = Standard Method

TSS = total suspended solids

mg/L = milligrams per liter
MDL = method detection limit
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SECTION ©: Reporting

Draft and final reports will be prepared to present the data collected after each water year (i.e., a total of five
data reports). Each data report will summarize data collection activities and analytical results and will
evaluate data that meets field and laboratory quality control criteria, including target storm selection (when
applicable), and adequate representation of basin stormwater discharge.

Data will be evaluated using lines of evidence approach consistent with that used in the Basin-Scale Source
Control Effectiveness Monitoring Report (2021-2022) (GSI, 2023c) or as mutually agreed to by DEQ and the
City (City of Portland, 2018). This approach includes comparing current data to previously collected data and
to knee-of-the-curves established by DEQ’s Guidance for Evaluating the Stormwater Pathway at Upland
Sites, Appendix E: Tool for Evaluating Stormwater Data (DEQ, 2009).

Each annual report shall include recommendations for DEQ-led source tracing or additional source control
work, if warranted by sampling results. Outfall selection for the subsequent year will be determined in
tandem with the process of reporting results from the previous year to DEQ, and outfall sampling locations
will be chosen collaboratively with DEQ. The fifth and final report will include a summary of the 5-year
sampling effort.
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Basin 48 Stormwater Pond As-Built Drawings




L3N

HAL/¥3IMIS ASVLINYS ONILSIXF — —O— —
HN/H3IM3S WHOLS ONISIX — —0— —

0350d404d )

HAL/Y3M3S AYVLINYS 03S0d0¥d ——O0———
HA/93M3S WHOLS 03S04084d ——O0———

GNEREN

Ikm\bj T

A8 |oNVTL50d
2
3 (= >
B
E

YNONVLNYHD | N

dVIN ALINIOIA

LSS,

Ol L¥S'LSL SY0 40 SNOISIAO¥d 3IHL HLIM
ATdNOD LSNIA SNY1d 3S3IHL NO NMOHS
MHOM ONINGOIHId SHOLVAVOXI ‘SIILITIOVA
ANNOHOYIANN L1031048d OL ¥3040 NI

‘SYOLVAYOX3 OL 3OILON

S3LON

STIV13d NOILYOISSI Gl L

(HLNOS % HLYON) LNOAVT NOILYOIHSI v'e7 oL'e
(HLNOS % HI¥ON) SNVId 3dVOSANYT Z'N 8°L
STVL3d HAN NOISH3AIT G0 9

STv13a L37LN0 % L3NI iz¢l S

SNOILO3S SSOdD [5e) 14

S31408d 3did ® (HLYON) NVId ONIAVHD [4e} ¢
NVId 3LIS 0] 4

133HS ¥3A00 1O L

NOILdIMOS3d | JNVN ‘ON

X3IANT 133HS

LS HSDJIJW

N

N

N

1334158

HLINDWSLyod

INDY¥LS N

N3ILNOH

HLTILINDN

L13341s

EN

LER-R-R N

ENN

ERR

Gdy¥An3Inog

ENS NYTTTM

13391Ls

Td¥AdYH

YNNININ

—
N

ARL

g

O 133HS

¢O 133HS

JLLINY

133418

133415§

ERRNY

LSdIHNY

—

133815

NDLI3JINTYd

—

INNIAY

] |

7 1338158

ISNOVEAS

INNIAY

133418

AN¥d3T

S28 "ON "¥ONI "40Md 93y  ¥IINIONI ALD YIINIONT ALID < Lbill 30 mm\mi\wﬁ BMPT1000C/C NOISIATY
L Lo | 133dHS §3A00 L e — 3d 'S3COHY HOLDIA won aavo |E| “uen Neisaa “Qdav NOILI¥0S3a 3va | oN
e
‘ON ‘NONI ‘408d 93 VIV3 JdVA VNI
4IINIONI TvdIONMd SIOIAYIS ONIMIINIONI HINOISSINNOD > £
S H SIO1S) A8 APIOIHD —oang wog A8 dIL0IWHOD dvil
ON_133HS ; STVAON Y NILS MI¥3 ‘o 15N0o |” | A8 g3ommo
ALITIOVA NOILONAAY NOLLNTTOd o130 TNDRO LE7TE7L G4m0 Losross
oels B w U0[jonI1suoy abpipunig A8 03L0N¥ISNOD
NISVd g, EMSId SHOIATHS TVLINHNNOYUIANY [Frorneson™ s was
vece/ceie ANVILYOd J0 ALID—— g 38N (s)a3ux
NOILO3S /1 ‘dddv 3ivd A8 Q3N9IS3a
S80IN2S |DIUSWUOIIAUT JO NDaINg
0597 M (a3sn 98% % S8y # NG) NOILVLYOJSNYML 40 Nv3yNg
(g o ‘AONVILYOd 40 ALID WOY4 F1GVIIVAY NOILYWMOANI AIANNS 9
N9IS3a TWNISINO YOLOVMINOD 3HL A8 O3MIND3Y LINY3d TvOMLO3T3
N4 ‘311S 103r04d 40 LSVY3HLNOS ,06Z d3LVO0T INMNIMOL 394 S
LLLL—79v (AINO AON3O¥3N3) 39d 'SNYTd NO NMOHS LON 38V STvdILVT 30IAY3S SVO ANV ¥3LVM '+
mmmumwm ﬂmm%% www% m”w "NOILONYLSNOD OL ¥Oldd G131 NI 03H1Y3A 38 LSnI
¢
Jlre_cog A ANV ATNO SNOILYOOT ILYWIXO¥ddY 34V SNVId NO NMOHS SIILINILN 11V
oM ININVAYIE — —f— — 6//1-579 SYIMIS ALD ‘ANVILYOd 40 ALID 3HL A8 Q30IA0Nd
AV3IYLS ¥O HOUQ ——  —— 0L91—¢z8 NOILYOISY! ALID INITYILNTO Q3ATAYNS WOYS QIYNSYIN I8V SNOISNIWIA LNIANOIY M3IN 7
SIHONI NI MALTAVI ML T3uL £rov-ees NIVTY 3813 ALD "AONVILYOd 40 ALID 3HL A8 Q30AOYd SNOILVAITI ‘AVM—H40—LHOY 0
INMYILNTD 133HLS IHL ONOTY NIMVL 39V SITNJ08d NO NMOHS S3IAVH9 ONILSIXT L
IoNI4 —— (3QISLSIM) ALYD 101 _
AVMNIAING 40 3903 — — — — (301S1SV3) AL¥D NOOvavd SHLON IVHANAD
ININIAVL 40 3903 403 (SI' N3QAVH) ALYD VIBINNT0O
Pno ——— NOINM NY3LSIM
1HOM WM 1SIM SN JAVMLIHON 018103713
SAMH 31vIS INIYdS
zﬂ@ﬂ Mw;%m z;o 1% dd INIMT3dId 34 VINVS
° 394 INIT3dId DIdNATO
INOHAIT3L ———"3L ——— INMIdId MN SY9 IVENLYN MN
O1L0313 ——— 3 319 INIT3dId NOMAIHO
IAWA SV 2 HILYM ALID 1% 1V
V) ——— .79 ——— 6699-9%7 1334 Fvos
INWA HILYM >a Y3IN3D NOILYOIJILON S3IILNILN ” ” ” e
YAYM — —. 2 — — « TVO 3NO , 009 00§ 0SL 0 00¢
INVIOAH 3314 o SYINMO ALMIOVA
ANNOYOYIANN TVILNILOd
3SNOH ONIISIX3 — ] NILSAS JOVNIVHD NISVY Am, ERENE
13INI ONILSIX3 = 8y ON 17v4L1N0




< C¥iZL 10 86/81/7L ‘BMPZ0o0gLS NOISIN3Y
| 5o ¢ L — . T SN NOIS3a “Qddv NOILJI¥0S3a 3Iva | ON
o N e . VIV3 JdVA VNI
NV1d 31IS N -
& = SIS AB ADAOIHO 38 Wog A G3LOHO0 dvi
‘ON 133HS “HOW CISNOD B A9 A3X03HD
I 16/1¢/1 Q3131dNOD 103rodd
002 ALITIOVA NOLLONAAY NOLLNTIOd %Q% @ @ %\ A
o1 sor NISVd g, EMSId SHOIATHS TVLINHNNOYUIANY [Frorneson™ s was e
Loce ANVIIIOd 40 ALID v z 350 (e
NOILO3S /1 addvy 31va A8 Q3N9IS3a
S20IAJ2G |DJURWUIOIAUT JO npaJng
oS T
(BERERLY
1334 ERLNN
[ I I I I I I ]
, i I o s s .8, 1S0d 30N34 S3ld JLIFONOO /s
ov 02 01 O 02 N —_— Nas AN /4 JONTS MIN
- 84N “od] (b 1330S 335) 20N MIN © o — 8 — &— Q c = © —=0
&{E m_;rim 0I0NHLXS MIN T 0O'¢¢ 31 304140 — ' ,_llvln “\\m e — — ———— H«u — [E— —— e
\\ —— \ [ % e —
P : MA@// m%mgwxw Y . —t == T | 3ONYNILNIVA S
oV MIN LE g9 ~ of —— Yy ® (
. ) / \ 2 avo s 2
| m
= = = -
\\\\\\\ J —
84N0 030NYLX3 M3N HAN 1SvO3¥dd (S 133HS 33S) 4
| —=90—% NV1d QdVAONVIS— . : 201d01S NESON // 7
S3TId 3LIWONOD  ——— ——— «87 "LSNOD BN \ %520 N ////////
: g SN \ #
(¢ 133HS 339) , ! «Nww SER WAV
: N \ o
410 84N0 M3IN Tdld 199000 \. 7 ﬁ \\\)///// st /// // VY ,owl.uA v
\ : N RR) \ ﬂ’
T b e TN RN e
i o ~ -+
! | w et (g8 A @) |
/

- T
0sz 335, /Qﬂzhﬁo

(v 133HS “WvL3Q 33S) ILvo

(JONTJ MNIT NIVHO "9Z#
"03dS WIO3dS J3S) JONI4 M3IN

Be ® V. 1SOd N3I3MLIg J3AON3Y
38 Ol 30N34
ONILSIX3

dig

“3did 13N
gD e 0e AT
% qrop-ga22 22 ,,m.\mxém./;
o dyHdr
Coer (6 L3NS 339)
HNOISYIAI0 %8 TLSNOD

: L 180d JONI 2

Q3IANON3S 31vO

‘310N ,
/ ...,..

—_

STIVM HOHONY

hs 395)

Og

(v 133HS 339)
g
0o 13N

HA MINYIA0D
Ok S3RQINOD 0350d0Yd
<

%

# o |F
T ¥313W0ZpId

(¢ 133HS 333)
SITId 213YONOD

(6 133HS 339)
1Y ON3Y

[4ii
S313INOZ3Id
oS

20+

Z 133HS| INITHD LYW




- H Bon NOISIA3Y
| Lo ¢ SLING—=SY TAID 3901aNNA4G N won aavo || won Neis3a e MMM@U“M J<ZDU ORoELE “adav NOILd¥0S30 3va | ON
SINJ0Nd 3did % (HIYON) NYId ONIAYY9D S s T e I FIEE VLT
‘ON_133HS “ON 1SN0D || A8 @330
— T6/TC/7 03131dN00 103708d
051 ALITIOVA NOILONATA NOILNTIOA LTI —SY AL
o aor NISVe g, IS SHOTAYHS TVLNHNNOUIANH (o neoose® s wss — oo
oce ANVIINOd 40 ALID——— | z o360 (¢
NOLOTS /1 adv 31va || A8 03naIs3a
&) < 9 o 1%
530IAJ3S [DJUBLULICIALT JO nDaing & [ & J
1/4 o 1/d 2, b 1334 3vas
015 M STRUDIA \\\ 9 9= Lo W W W W =
@W
[ amag] °F e = § ov 02 01 0 02

N9IS30 TYNIOIYO
N

N

a

3did 1311N0

S¢C

0¢

o

G¢

%om m, buippeg edid siqixal4
il 3JOH ‘92 ¥AS DSEE—0 WLSY
ﬂ“ g
N %9 7=S Adld | 3ddH ,0¢ -
1 -
T — T+ T
I —
@ I ——— XARE
| b6
‘ . - //Ifwm 1HS 339)
L Ov4dNS "LSIK3 HANLONYLS
: 1371N0
noLL—czze

Ov

alliyecee

HAN df

3OV4dNS d3S0d0dd

0'Se 31 MOT443A0

ANEN
ZI¥oH ~311408d

8¢

EEISENERIN

buippeg odid 2|q1x34

- \
oY -
-
5
_ ~
\
o©

/ SLIAIT 103rodd

dviN F1IS

S¢

0%

5S¢

i

===

I — S /3. 179yM JOHONvY "1SIX3

Jdid 3daH ‘9¢ ¥dS ‘05¢¢—d WISV
CEm M2 -
O W W PZW
m N OO o
ey [ OT o1 O 0
"o [SIENEENINN 2 i
o8 osz0® o ] oLg 3
1 = = %Lz v=S 3did| IJaH |.og %
T | oo \\\\\
=®) v G [
) 00
: — ——
- SRR — .
i [ERERN e ve'se |3 (¥p LHS 339)
iag e 39NLINYLS LI
L 1 P D 4+ ( B 1
j T T 3ovAans Isixa 9 poLl=eee
a%
7 m 30V44NS d3IS0d0Nd
\ nIN
T
: —m W
A 902
SI SR
\y Q Zo
o =
55 -

0h%

S

0S

SG




bbb SNOILOIS S5080 i(’lllls(’llll "¥ON_QQvD : “¥IN N9IS3A pen wM“ow N“M ﬁimwb roRoees ‘0ddv zo,ﬂwwmm 3va
‘ON_133HS & E —SHBISH A8 AIOIHD —3panE DS A8 43LD30D dv
0c15 ALITIOVA NOLLONAHY NOLLNTIO = R Tz ey s
‘ON gor NISVd »m” AMSIA @ h% Q %\@% @ @ %%%Z @EZ @ Q%QZ@ Chon wesoous| 7| xs o — 319NV NOILVLOY
ANVILIO0d A0 ALID——— W :03sN (S)438x
NOILO3S #/1 ‘adav 31va || A8 03N9ISIO

S30IAIBS [DJUBLIUOIIAUT JO NDaUNg

"M3INIONT 3HL A8 d3LONHLSNI SY ANV
013SOT M 3IPHIIN ‘370189 Q3A0¥ddV NV ONISN ¥3NIT 3HL ¥3A0 @30v1d 39 TIVHS S3Td ‘310N

Z@o T IR ERETE eIV o0 SNOILO3S SS090 ALTovA NOILONG3g NOILATI0d

NENY
(869-0 WISY) NOILOVANOD %06 JNYHEAINOTO SLN
A¥E304 NI 3NIT HIANN WOS 3AILYN N
— — >
I W W e e A W D — NOILLDHS N
T Sz 13
vz SUSUANANAN T SAROOANANUAN /M
N/\/\/\/\/\ L /\/\/\/\ 00+¥ 0G6+¢ 00+¢ 0G+¢ 00+¢ 0G+1 00+1 0G+0 00+0
o0 000 s
0T = 1
XYN 81
NinLg 300714 AVE3NO4 0002
(311S NO) F1d FLFHONOD Gl 7T AOIvT
SN
H,q T (AINO 3Sva Avaajod) 14
yInT (869—0 WISY) NOILOVAANOD %06 il 1] , - TUIMOVE JALYN
weananozo X908 GBS = T T T T]
=L = =] 7& YINI INVEEN3N039 o7
—Sr2z 13 , ONINION E 3099 0350d08d —| T0S 03ANIAV
5 LKA KKK
Ccccc%cc viouu0l
—S'62 13 R 0lg = A3 N ™ on o
MI0S G3AN3AY b ONGD . 1 S e TRINIRE
3 1HS 335 30v99_ 03504094
J ol /a BN waTgy O = AT €Ol L F B INOd INIWLvISL (130 ONIOVYO 03 10 133HS 3[S) 3
SAVMHLOS '0'0 2l ® ¥ ‘ €004 AvE3404 == - 9¢
dANTS »—,2 ‘ISd_000% L PoLE— Lo L I [ T R
avd 31399N03 a3oH0INTY .8 ul N i E—
SN 08 — (0374
NOILO4S avO0d "dAL N
(869—0 WLSV) NOILOVANOD %06
3AVH98NS 3AILYN by
r SIIVA \L
30V48NS ONNOYD
Y008 QIHSNYO
L0-.8 30 AT 2L
g — NoLLDAS v — NoILDdS
00+¢ 0S+1 00+1L 0G+0 00+0 0S+1 00+1 0S+0 00+0
00 0Z 00 0z
AATE ANLVaA AATE NALVA
969-0 WISV "43d %06 OL G3IOVANOD 38 vz
TXNG[ 35v8 AvaI90d ve
O O TIVHS H3NIT INVHSNINOID MOT38 110S JAUWN (€
ONIHOHONY \ﬂP , “ONINOILIONOD
70S '8S0°¢°£0Z# NI G3NITLNO NOILOISANS
INVIHEGNINOTD == b LN 43N INVHBNINOIO oz NOILYOIAI03dS T3S 133N TIVHS 110S A3ANIAY (2 43NA 3INVHENINO3D 9z
N‘ o > TNVIANINGIS TITH
] , , Aﬁ OTF NOILYOIAID3JS WI034S ¥3d A=
b” 2 - . — é QFTIVISNI 38 OL 3NM INVIGAIN0ID (L 1105 INLWN - %‘, — 1 -
X [Toie = s [ ~ NI ,ONH i 70 'SILON = NN O 30vy9 43ISOdoNd NIN .0 Nw 2c
Ivi3a 33S S8 = A3 — , ERE|
\@\ \ Qvd ozoL Aﬁﬁ FN\ 5Cc = AT13
o) \ TI0s 03 INOd ININLWpaL o5 o3aNamy]— /. ajod IN3NLYAJL ONOd INFLVIL
AL S
TJd oNOO T [AVESE03 [ ) g — — — 2 S - p—— — 9%
. L %€ = M FONYNILNIA /_éfowm_oowww ‘AL G T 0S¢ F 'A313 JOL \JL\ZQ%WZ m NOILOIS QVOY “dAL
JOVANS ONNOYMS MOTIT__ —F o — o — |- RIEREES
NIA .01 J3NM INYEBAINO3D aN3 ] L0798 = "Ad3 oL o A ) | N \ 7 09 = A3 o
TOIAL) 30VAHNS ONMOYO MOT3Z : .
30vy9 0350d08d ocl= , : —= o g[=—"dAL) aNOd 30 o
sl (e aliog 40 30v49 [ONILSIX3 98| = A NIA-07L 83N INVHSAINCID N3 dOL 3HL oS3 N Sqvo onilsixa S9g = A313
J0L 3FIL| NOT
ia4d h4a4




< 9€:ZL 10 86/8L/T1 'BMP'G0°0£LS NOISIA3Y
Ll G SIVL3Id 1371N0 % L37INI Y wow aavo | | wow nNois3g “0ddv NOILdI¥0S3a 31va ON
Y VIva dvA VNI
SLINgG—=SY TIAID 390I1ANNdd N -
@ = SHD3IST A8 @3X03HO ¥osng Lbg A8 d31039400 dvA
‘ON_133HS @ m < “yom '1sNod |” | A8 @3doaHo
e 76/1¢/Z 03131dN0D 103roNd
oele ALITIOVA NOILONAHE NOILLNTIOd e e
SHDIANAS TVINANNOMIANT P mosf] o oo
Z%m<m nmk HMW%; 379NV NOILYLOH
-
ANVILIOd J0 ALID ——— 5 :a3sn (s)43ux
NOILD3S +/1 ‘dddv 31va A9 Q3NOIS3a
S20IAI8S |DuslUUIOIAUY JO NDesing WFZ NOILYOI4Evd KMELW/HZQMN,Z/\>J<O
T S S A A — 'S7d 8
AIVd T3AVED FINIONYLS 1TT1IN0 v < a=a A V95 197000
—__ NVB ONOd 40 dOL O1 LINvA 40 ) W¥ND3 ¥0
0—=0 NOILOIS 3903 wods aN3LX3 0L Hivd 13Avd0 9 avd PSZL—MM "ON 90TVL¥0) V3 ¥ d a
N3 HO NOv L M00M QIHSNND NOILVAT T3 Y008 G3HSNHO YOHONY_3903M SS OVaHOTY
NILID_INJH0 L L0=.2/1 140 .9 HINIT INVBNINOTD 0=/ 40 L 8IS 313HONOD L SdMIHG .e/L G X .2/ A_N‘ S \[M_N
f
N o T [
7 _ ; 7 « A %06 0L BB/&E%Q TIMOVE AN \ ) \m\’w/
LT e . ° NN et ‘ | ‘ V3 7 YIHSWM
30v48NS 1SIX3 3 R 30v48NS 1SIX3 WADI ¥O NOYL | f ® LN SS ,2/1L
—
7 oAm@ JAVHIN, 31LX3L039 : R 410 .8 3 :
09 “ (¥v71100 Q3ANYS) H0Ldvay HA z =z 7
Jdid 3191X314 QUVANYLS L NL = e - . - - s - = = &iﬁoﬂm..mm\m:k& Suva TV &
T - - SON3 H108 +
. QOHLIN — T , - e
oNIOvdS ,ZL ® va ol V=V MIIA 03N0NddY IHNLOVA /- !E/&L’ﬁ : S ’ h
/M HS3IW 34IM ZANYH ONEA 341 B . . — = 0'z¢ 13 ONOd
g—g MIA ) OL ¥3NIM 193NNOD ‘ f~ #3102 AN 40 ¥00 00 v @ Suve
lﬁ,. ¢ , 09 . L N 4 ,2x.2/L
I SL3MOVES 3LVO -
s - = y 113 0L In0INo —/— —! :
T S ¢ - %z;zoo == q LZL®0L/M Ord8v4
Sl 13 3 _ -
| 8'lg 3 o,ng T . ; ) T We %003 30 NowL _ - L ™M a3073M
“ g QV RARE / JAVHIN, FNLX3L039 - u N 7
9 I —
, 09 U vm are
| . 5| ] joes 117 , L A 3IFHONOD 9 ose
| v >, o, CEERE :
| w3A00 ST Q. o 0 2L © v§ 133IS
| /M dOOH v# > © o€ 31vy9 V ONIDHOANIZY TV
| p ; % . MOTIIAO oL
¥3IN0D £ /M Y X L9,
, , AW HOVI < Hivd TIAVAO (v13a SIN
| | 00 zlevE 33s) STIVM ONIM NO
| , : SINVE ONO ﬁv g v At SIS WO 131110 41vO JAIH0 F19N0Ad—30ON34
0cE 13 L g ose 3 L, oz
ool . s “SNALL WENLONYLS \Lw) '
“ e ¥3A00 ,6C TV 40 WAOMddY MO4 LINENS 9
Ol—b /M SONINIdO — 5 H]
ONNOHY dOOH +# ) ‘3did_13TUN0 .21 GMvMOL TTENI TAvad SvINanL
(V130 33S) TIve AL3IVS L1 Q3d4071S 39 OL 1NvA 40 WoLLog 'S : wi Hi Q3ZINVATYD Q0 ,8/L |
WvE V14 .Zx.2/1 99V WISV 133LS ST 40¥a 3did J0va8
NOILOINNOD vy IVHNLONAIS MIN 39 OL TVREIYA 3w T¥ 7 :1“, i :L
331S SSIINVLS 38 0L SYINILSV4 Q3AVIIHL TV °¢ L L m@MMMm
NOILYOINEYS H3L4Y IZINVATYD 9NOT 01 HSIW TR
39 3% SNOISNINIG WS SS31 80 ¥ ANV ISd 000% NN 1804 v 6
40 HIONIMIS AVO 82 38 TIVHS 3LIYONOD 3ovld 9 LM OF
NI 03¥N0d TV "8/¥—0 WISV 40 ININIHINOIY HOS G0 b
SALVHY MOT343A0 0L WHO4NOO TIvHS SNOILO3S ISv¥oddd 1 ¢ / L
00 ‘%06 01 031OV4NOD bl
| —suva’s ANV AINO TWIMILYA 3AILYN 39 TIVHS NI 081 Tl
JUNLONYLS 1IN0 40 .7 NIHLM TI0S 'L /
8 NVY1d :S3LON = =
: Syvg 11V N
&|A$\m SAN3 Hlo8 i ! TIVRONIM
4
y N Iwi3d 338 i
00 /L ¢ P I ~ 31V1d 3014140 M
ﬁ \”wm%m_ 2L L ﬂj,w K AN & JANLONHLS 1IN
v A\ .
N , } Y 3aam 02 NN
< ININGIGNI .2 NIN [ \w«%«o RN SN
~N . A I
N (98¢ "ON 'Iv0) JOHONV 3903IM LU e ~ o (V=v NOILO3S) F140dd
| SS QVAHAIY SdTiHd #/¢ 2x.¥/L =5, =12 RN V130 338
| - v v i O g ERNERER I
= 3did 1S .2 N SIVIS SSVER /M —
,J B ' N Enaen ° oab0Ed SIMIS R /W LT dvidly 0§52
S N KL T W/ , (Ivi3a 339) o |[PYRRaRs NI D) VATAARE \: ,\‘, @‘,\, ,w, (Nssvio 0 .81
g —= _ v o> ~_ - A 43NN
u H1Vd v XS XS
N M R N § NN NI HENINEN NN INVHENTNOID GOHLIN
uL¥ : - s > s SO [ L \\\\\ RN Q3A0¥ddy S,439NL0V4
. v - ~ 0 ﬁ —ANVA ONIS 3dId
| v oy o L . 0L 3NN 1O3INNOD
N ) TIVMONIM ‘
TvY ALFAVS % 9 At %,;\ A¥93404
2
—
SIN
NOILYOIEYS ¥3Ld¥ IZINVATYD  *LOGY.
WLISV—3did 1331S QuVANVIS 2 NOILO4S SIN
39 01 WINILYA ivy ININAIGN3 NN L /M —
N (9LyIMM #1v0) 4 /e oo /_/ J1V'1d 3014140 SIN
YOHONY 3903IM SS QvaHAIY ©
SdlMiHd . #/€ L X /1 350 B aONOd OL L3INI
'S3LVY9 NMOd J10H OL 4 NOILYOINEYS 43147 Jﬂ
/X 01— e — 301440 VA 9 —_ O Iv1d 3ZINVAWS o
L/ 2 T T I | R NNE] %
92V WISV J1v1d L
LSIX8LX8/1 —
‘IO INIWAIIAT NIN L8/S | ®
(2Z8¢—MM "ON 901VLYO) Ml
W3 ¥ HOHONY moom;\mm DEIQWM o
SdlMiHd .v/1 2 x .8/¢ g Sl 3daH 0% 8
INWVHISIS J1IVHO mmoia\ ) Mw\‘ [M\v
NOILYOINEY 3100 .2/1 —| 3
Y314 IZINVATYO b/AXEX Y TIONY « | E— L
YANILSVS 03QVIYHL TIVM HONOUHL = °e ©
W7/L ¥04 310H .8/¢ 1NoX0078 VIa ,,S\‘ | -
I 3vd 301440 TIvM 06
o.m@ B
o . “ Iv1d ANV TTVA
. NIIMLIE AIAINOTY 1INSYO 08l Gl R
INIYHOIN v/ L
00 w1 8-3 M/k\ |-




< : o ‘BMp 900 NOISIAFS
|l 9 STVLIA HIN NOISH3AID N won aavo || e Neis3a et MMMMN\/M\” 4<Umwo e “0ddv NOILd¥0S3a 3va | ON
SLTIN8=5v TIAID 390IANNS8 & z —SDIS) A8 OIOIHD pang Wog A8 0310300 dvi
‘ON 133HS o oW ‘1SN0 || A8 a3M3HD
s JLITovd NOLONGEN NOLLATIOM TINH— SV g S
NISVd g, EMSIA SHOTAHHS TVILINHANNOUIANY - [Coormooss” so umo , —— e
ANVILI0d A0 ALID . W :03sn (S)43ux
NOILD3S +/1 Q4dv 31v0 || A8 03n9Is3a
$301AJ8G |DJUBLILIOIAUT JO nDa.ng

N9IS30 WNIOIYO
S

ISd 000% HLIM dvO v 114
AYYSSIOIN 3V STTd C 4l

N

3nd

SIN
NV'1d
<AJ
dvddld 001 SSY10
7 AL .9
£0¢ g
.L
dAL €
ONOd 40 }=——— 34075 40 301
Noliod
3134ONOD
v
Mo
31340NOO
SIN

g-9 NOI1O3S 705 INLYN

HINIT INVHENINOIO

T710S d3AN3NY

3714 3134ON0D YNvg ONOd

SIN
V=V NOILO3S
T¥NO3 J3A0HddY
%008 A3HSNYO dvadly 001 40 NOBL LVIN,
L0-.2/1 L 40 & SSY12 40 .6 waNA J11X3L039
INVHEAIN03D

Lce 13
NOLL0g aNOd

Id 3134ON0OO Gl

SIN
SSHILIVIN ONFd
Y3NM INVIBA3NO3D

IYNO3 40 OvLN VI,
Ooldavd o314 JTIX3L039

0S A3AN3INY

‘SNOIYOII03dS SIHNLOVINNYA 834 TIVISNI
ONILYOO ONIZ 40 4S/70 80 /M
Q3ZINVAIYO 39 TIVHS 33 "ONINIHO
L5T°EX.ST /M FHIM VD SEL

38 TIWHS HSIN SSIYLIYN ON3Y

(1D 133HS TIV130 ¥3d) SISSIYLLYA ON3IY ,S2°0X,9X.ZL (L) TIVLISNI

SYOHONY 39d3M SS
Qv3IHA3Y .v/L € * /L
31¥1d 3144v8

L£8 X 18 X1

3d0H 8¥Z1—0 WISV

MO1443A0 ¥O4 1¥3S
e Ivld Z/1 T XL

QV3HA3Y SdITHd 7/ ZX.pr/1

(SNOILD3S 1V NO)

(zz8s—MM "ON "1v0)

CSTENL %

HOHONY 3903M SS

TIVM LS

S0y 3l

SYOHONY
3903IM SS dv3IHA3Y

L/ T/ e y/€ T
L3MOVHE MOIHL ,.¢\ﬁ%wa|_J

o)

Q34IN03y SY
937 WML £€ X ¥/L X T X 2 F1ONV

J1V1d NOILOJLOdd TIvM JddH

A.‘:m\n\.L

‘NOILYOIM8Y4 o314V IZINVATVO
SHIANIN 133LS TVINLONYLS 1Y (¥

“TIYM HOHONY ONILSIX3 3HL 40 NOILO3LOYd
ONIANTONI SW3LI 1TV NO TVAO¥ddY ¥04 LINans (¢

'dSA 8L ONILSIX3 3HL OL NOIL33INNGCO
HA 78 3HL 304 N9IS30 40 TvAOMddY S04
IVLLNSNS v 30IA08d TIVHS YOLOVHINOD (2T

NOILYOIMEY4 OL d0Idd SNOISNINWIA

133LS SSIINWIS 39 0L SYINILSV4 A3AVIYHL 1V (9

STINNVHO ANV 31v1d 3014140 o404
40014 HW NI LO1S 1NOX0071d

31340NOO ONI¥NOd
OL ¥0I¥d IN3OV ONIONOF
AXOd3 Alddv ANV NIHONOY

TIVM HA OINI 38N3 NI .2/ ¢ ®

(318vAON3Y) 3LVd
30I4I¥0 IJAH MOIHL |

14 0L 1nd
HS3IN JdIM d30713M
39Nvo oL
WNO3 »O ,Av3IHA3YN,
SYOHONY 3903M ONOD

SS .2/t sx.2/1
JONVISIO 3903 NN —= s

HN NOISH3IANID 78
d—d NOILO3S

e — ‘S3LVId 3144vE ¥04 114 — "o > S ” : .
MOTAY3INO o/ 313¥ONOD NI L07S 1NOM20718 — 9=0 MAIA INOD LINNLS IA\OV.\QQ.V - .
NOILVAT 13 “ P —/+ .8 T e
/ - -
= "Wy, A e
A" ~ o\wga/ {— 31340NOD 1714 . C TERR N
M / — OINI NIN 2 3Lv1d a38A3
A.‘:R —
% —/+ .Y v —~ ol
3144vd \«‘
. 3daH
(dA) .6 MOIHL 1
Wl
i@ e MT e 3L3HONOD .8l
S0¥ 31 ISd 000%
/1 z b ey | = bz ovid N HUM WSOS
w 31v1d QI0H OL 34aH VL L1 vm LS
T TIvM 40 30v3 SAv3Ha3y NMOT i -
= HLYON 114 0L 1nD ONINTLHOIL 340438 «FfL * .2/L € x .51 TAE
= 3V1d 3d0H AHL (L TIVM S % 31v1d 3daH 3903M_SS
LSNIVOY LHOIL FT9ONY FO0IM | L L9L/S 319NV 1075 . QV3HA3IY . pfL g % ¥/L
H_L :m/_m
7 ,,m; 1S3 09=A4 “INIBY "aLS
1Sd_000%=,24 "NIN
ONOO 30¥1d NI 1SV TV
1075 ONVH _3Lvo 3AIs ¥ 3dAL 3SvE dID HA NOISH3IAId ¥8
9—9 NOILD3S £-80—+% 9MJ dLS ¥3d N 3did_1S3MOT 40
gv1S 3Sva 30v1d NI 18vD V=V NOILO3S VI 3AISLNO MO39 *
Nv1d SOHONY F903M SS ONOT ,S¥ X 3AIM ,5°Z X 4330 Gl gL Lve 10 . 410 & @ MOOH "dis
Ao e/ Tt g STINNVHO ANV 31v1d 3014180 804 ﬁ MOOH ® AN3g © v# L
378VAON3Y “ “ ¥OOT4 HA NI 1O1S LNOX2018 g . v PO )
N0 8
P — ST S « NIW,8=sL
=ar T - = i e s LR ¢
IdaH MHL L AB . » L
v AW\ ] : 1Sd_000¥ |, N
ONOD " 1ONY1S— -
/¢ L (gom 2 hEi . 7 7N\
= W8 X LT X /L . 3 w
H3LIAVIO JAISNI AL 9 =l i l¢ o //
0L 3Lv1d ON3g \AV /ﬁ IS \\
3IV1d L€ X L9 X b/L “ o ®
HOLYN 0L 3 dAL ONOT .Z¢ = 4 S P
Idid % 3014140 1198 T3INNVHO e 4 € AL o
IVL3d 13M0vYY b 4lS ¥3d NOILO3S
< NI Bﬁﬁm@ [ dém%muhmmﬁwm
LE LT/ Eé/i ﬁ.i . 7 JIV1d J0IH0 @ N (130,01 & v ’
SN i
N ¢‘ 7 %%?%@ - { scov 3l
9
L31v1d 3014180
] :mg fﬂ NIN 2L i /A.N%Jw
8L e 7
3014140 NN
A VIO 7T~ 68 T —= == NI L
« (=1
ERCIA
YX /Ti\m / ﬁ_.m\ﬁ z :
LBEX, 98X, |
3daH 8¥Z1-0a Em/\\\ FT »
T
/2 .81 —=
/ FIOH WA L — \ﬁ bv sy e \
Z .98 v, av1S dOl §—80—+% OMd ‘alS 3avy9 HSINIA
003y Sv S99 AL d3d 8v1S dol d3IINVIA L +8
A3 X
W8 X /LT X2 3TONY HA NOISH3IANID ¥ 8
S300410313 0/3 sSA1IM TV (S N
90—V WISV z/1 IJ ﬂT NV 1d
F/E j J
J - x \\v\:wm X & X ,p/L 3Lvid 7 7
E=RISS | i
| ! | »
. - - -
~
TV AJIMIA OL MOLOWMINOD (I = 7 ! !
‘310N  — = _ —_
90z /oi/s %L Lyr=S
) T 2 \[91/% 7 ENN-TN | [ \ dSA 8L
ONOT ,S¥ X 3AM SZ X 4330 £ INIISIX3 ,

INIW3SYONT ONOO

L]

TIVWM JOHONY

1SIX3

T3INNYHO NOISY3AID 1/0

FAdA=—=d=

T“L!“

Y
—V

JEE0L = o

9NTd 0f ASVHOINIL
IVOINVHOIN 378vLNS

31¥1d 3daH MHL

3014180 ONIINNOW HO4
3OV4NS ONOO Lv14

T

1vi3a 33s
MOT443A0

TIvM OL d311084

|

31vd




Ll / < SZZL 0 86/81/ZL ‘BMPLO20CLS NOISIN3Y
AIHDOWV NV1d IdVOSANY] N N won aavo || e Neis3a —— “0ddv NOILJI¥0S3a 3va | oN
& E SIDIST AB OIIO3HO —Spoang Wog Ad G3LO3H0D ovh
‘ON_133HS yoW 1sNoo |” | A8 a3voaHo
- 76/1¢/Z 03131dN0O 103r0ud
0c/G ALTTIOVA NOILLONAHY NOILNTTOd % @ m %\ : . e A 48 SN
on sor NISVE g, @MSId SHOIATHS TVLINHNNOYUIANY [Frorneson™ s was e
coce ANVIINOd 40 ALID—— | z 350 (e
NOILO3S /1 l l 7 addvy 31va A8 Q3N9IS3a
S9DIAJBS [DUBWIUOIIAUT JO NnDaUNg - T
:dwm e 441]*% S T vy Jvy—---—— IV ———
D507 M SIRLIN i o A My - [y === —— == = —— [V~
—o—o—oo_ Jo7
BEREGY | / C O—o M/O/d "H'd
——— N9I530 WNIFO j += R
- m
oS | F|O - |
(&3}
. JON3S MIN
a4Nn0 0
Q30N41X3 M3N ,
ov 57‘ - =

% S39404 ‘SASSVHD
ANVIdN 3AILYN

S3SS

% ANOd 40 d0OOT4
NO SINIOH3INT ANVILIM

SYIMOTIATIM

an\* nﬁ*\M
VO ANVILIM

ONINOILIONOD 0SS

g§60°C/0C# '03dS WIS
NI @314103dS SV ININANINY
T10S ONIYIND3Y SANVISI

XIN - SSVHO  ANVIdN

SISSVYO ANVILIM

aONOd NO

1334

SANOZ FdVOSUNY]

\\/

-

3104 ¥3IMOd — |

=
| Sy e S0o00
D E—— OUOo0U000000000K/ )
h— 9 000DO0O0D00O0O0pOoO0 <
- P O~ ~ _ oooooo0gpoo
L Dooog®boo
| <
[ =/ oE@Emooo 0000000
- , a S o 0ooo ooo
© — - ooooo
0 — 0oo C
) O iy W — % o < x 4
d| I =
MM O rﬂ% C
“ ,‘ Z ¥, ANANA
m o) A NE N
=— — v . % NG A
/ Z— — — — 4 S5G OG X+
s = < GG G XK+
4
n — — — G Xt X+ X+
12— = = N > -
=R 5 3 7S
/ - ) ODooo0Oo0o0000000
L€ |
A or g o~ . 0oooooo
\\\\\ QeI \ > i oo
/i —Gvd- I H
\\ \\ﬁ \\\\\ ONOD HH— X
- - === e . ¢
/) \R \\\\\\\\\\\\ L ) Kz
S S T T T T T Av8340
/
g 1 9
2 8z 1 7
L A \\\\
184 E i
. _ =
= z B N e i
\o@)\w \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
™ /S T TN N AN AN = - N~ = - 4= - - = =
pd Sy TNl e s [ “
o SN TN = = = _ o7
m S —— hm o ov
. 1/d T = ol
30— _ I
STIVM HOHONY o/oN W o L — B =
95 T — =
[ [ . mgkw’
ard9 .05
NOILYOOT
1INVId

8h4

Oc Ol O

dvIN LIS

96 'v11 31
89 '221 13

NNMOAI TN YATUHIY / MOMMVA  6#

WNTVYOAHOVHL NOYAQOMOV / SSYHOLV3HM ¥3ANTTS 84
4010019 SNNIANT / 3NIANT ¥0T00—-0ML  L#
SIVINIAI000/YNIAO ¥ON1S34 / WNIAO YONLS34 of
NNMOAILSNONY NNIBOTIE3 / Q33M3IdIS - G#

SNLYNIIYD SNWOHE / 3N0NE VINYOATYO v
SNTIAHATOd SNNIINT / 3NIINT A3AVIT-394v1  oF
vHaNy VONLS34 / 3n0S34 a3y o#

SNONY19 SNWATI / 3AY QTIM 30718 L #

‘ALID 3HL A8 Q30QIAO¥d 38 Ol d33S ‘310N

SHIMOTHTTIM % SIFH0T "SISSVHO ANV I JAILYN

o DY ooooood
5 ooooO0o0ooOo
S ooooooooog
o oooooo

SO IHS 33S)5
S0140L

w0 ¢

0 6y

ONIOVdS

2 oooo
oad

*
)

ooo
ooood
Ooood

oo

ooo

14 DS 000L/#9® XIN SSVHO ONVIL3IM ‘006 IJNILOHd

00S1 dwnp 2
0591 dwnpp 2
L0 371S

SNSN443 SNONNP / HSNY 140S
SNLNOY SNdI¥0S / HSNYINg

SISSVYO ANV ILAM 7%

d0S
ANg

SAUNOd 40 JOO14 NO SINIOHINT ANV ILIM

14 DS 000L/#9® XIN SSVHO ANVIdN ‘YOS 3NILONd

XIN SSYHO ANV 14N

14 OS 000L/#9® XIN SSVHO ANVIL3M ‘005 JNILOMd

ONOd NO SISSVHO ONVILIM

1T IHS ANFTHOLVA




Gl:ZL 0 86/81/ZL ‘BMP'8020¢LS

NOISIATY

Ll 3 (HLYON) NYId 3dVOSANY] som aovo || won o0 NOLO530
% = SIOTSD A8 ODIOIHD —oang Wog A8 0IL0IW0D dvil
‘ON 133HS ‘4O LSNOD B A8 A@3XO3HD
e /6/1¢/1 Q3L3NINOD  103r0dd
0e/c ALITIOVA NOILLONAAY NOILNTIOA % Q % @ @ %\ . _ I
NISVd g, AMSIdA SHOTAYHS TVLNHNNOUIANH (o neoose® s wss v
£cce ANVILIOd A0 ALID , g
NOILO3S ¢\f addvy 31vd A8 Q3N92IS3a
$32IM3S |DY! uj Jo noaing 1oy 19y _ -
—_— vy - —_— — — I~ — — — — —_— — - =
o:m SYOIN \\\\\ﬁ\lqlzqm \\\\\\\\\\\\ — IV P————— ) 5 “\mmhzqw,i\\\ 1ot ol o} S e el i ——————cg————— [VJ———— —_— e o— _— luvwm\‘\d‘
[ U
(ke amot) & Mu
N9IS3 150 ~_

N

<
>
\A
P
T
r
pd
MM
)
T
\A
—

1334

I
I
Oy 02 01 O

dVIN LIS

FA

SLINIT 103rodd

~




NOISIATY

< 80:ZL 1 86/8L/Z1 ‘BMPB020¢/S
L]0 6 (HLNOS) 1NOAYT NOILYOIMMI AP wom aavo || om neisaa SR dav NOILA0530 30 ] oN
% = T EDIS) A8 OO ~soang wog A8 0310300 gvA
‘ON 133HS ‘4O LSNOD B A8 A@3XO3HD
E— 76/1C/Z 3131dN00 103r0Nd
0525 ALITIOVA NOILONJAY NOILNTTIOd %Q % Q @ m %\ 5 5 STSTTTSI0S SBPIRITIE— A8 JILONMISNGD
MNONZNm_O‘; ZH@<@ nmn @&@Hm m @Q%\@%@%@ %%%Z@ZZ@%%%Z@% HOW AV O0dd A8 NMvyd — o oo
= :
NOLLO3S +/1 DZ<J~HWHO&” rm”o %EHQ “addv 31vd © A8 Q3N92IS3a o0 mmummmx
S90IM3G [DIUBLILIONT Jo ND2ung Huwwlidwm e L
& Ty —_—— d T — Y e — - - Yy — 1YY -
05T T ST I — e —lwy T e IR o
BERETLY ©C—0—0-—0__ ¢ \ \ - e
N9IS30 TYNISIO ‘IH , ﬂ C—O0— M/O/d a7 . q
— = 1= — _ - Jdid NOdI 311LON
troo-c2ke Ao “ 7 05 — —_— — — —  _sgpwzzoy QiSad did v |
— : losl s HLM OvOY HLVAN3S
W W |3 / @% , . va NN 3SOON3
o 02 01 O 80 . . ! NN i
a30n81X3 M3IN , o 9@ R hE —F 1,]% R
NV 1d NOILVOIdY] QX BLI\al : P T Ay
ov waN — | | = . ) >
A P | T =%
ANM Y31VM 8 ONILSIX3 Ol 103NNOD > : | 2 S - b
“JLON S 3 O n Il A_ NG
OB &
artt , - i
,.ﬁ a |
| «"OZz

S3dld NOILVOIMSl 11V 404 OAd O¥ 3TNC3HOS 3Sn 310N

‘

HITI0YINOD 021 —dS3 | AYIGNIvY,

H3SIy @3X14 NO d3LNNONW
AV3H d3MNIFGJS LOVANI QdIGIXYN fd SY0Z QdIaNIvy,

INTVA NIVHA 3ATVA 38079 LHOIWHLS #/¢ NOIGWVHO,
3NIVA 931dN00 M3INO dNvy L YISNIVY,

(L1 3NOZ T0¥INOD dI¥0 G/—70X SV 03LON SSIINN)
IATVA TOYINOD OI1¥10373 83d QdIgNIvY, S'L

L7/1 L AS08 ,00834, ‘J0IAIA NOILNIATEA MOT4MOvE
LZ/L L Y3LEN ¥3LYM ALID

UNF937T NOILYOI4d|

[9]

08l .09¢

o O

£]
370d d43IMOd f
4

€ ©d

X

=]

“1SIX3 dsSO . ¥C

L_
= e

96 v11 31
89 221 M3
aeso

gund "1SIX3

INIINIVA

‘ \wﬁ
Q o
S — ©.
ﬂv@ G N N Hr—— o "
WVRM - //(/r;/r;/ \\
\\\\ S _ “[ S mgkw’
m — —_— —
V%mv/‘a 149 .08
\\\ o NOILYOO1
Jud INVd

il

IS}
>

%
&
\

SO 1HS

%SZ'0 Gl .
333)

1/d

'ONa ANvVH 38 71vHS ¢ 13 MO39
A3TIVLSNI 3did NOILVOIMYI 804 S3IHONIHL 1Y

‘310N

71 IHS INITHOLVA




L L0l

‘ON_133HS

0¢LS

"ON 80

N4

NOILO3S /1

(HLYON) LNOAYT NOILYDI¥I

ALITIOVA NOLLDNAHE NOLLOTTOd

NISVHE g, dUMSIA

LIINd =5V

|

SAOIATAS TVLNAINNOHIANH

ANVILYOd A0 ALLD ——

"4OA davo

Hr

"HOW N9IS3d

SSiLL 30 86/8L/Z1L ‘BMpOL20g/S

NOISIA3Y

‘ddv

av

"MOW "ISNOD

MA

=z

A8 G3X03HD

viva dvW VN4

NOILdI¥0S3a

31va

MID}SO A8 dIMO3IHO

Soeng wog Ad d3L03¥¥0D dvA

IMA

HON AVHO0Hd

ar

s}
A8 NMvQ

76/1¢/Z 93137dN00 103royd

U0[jonI1suoy abpipunig A8 03L0N¥ISNOD

“addv_31vd

oW1

Ag8 Qd3NSIS3d

ass “F19NY NOILVLOH

:3sn (S)434x

S9DIAJBS [DUBWILIOIAUT JO NnDaUNg

0JIS0T M SIBUOIN

ﬂm_ szo,ﬂ

NOIS3d TWNISIO
S

NS

A e
NMyg— e TP e

/4

¢ 1 IHS ANFTHOLVIN

1334 393s
I T T
L [ [

i
1
Ov 02 01 O 02

NV 1d NOILVOId |

, - .05
‘ 1/d T e - N gy
! 9¢ f ) O
9¢ Lo .
T— P - 15
Sl O =2 © ,, -
W Wb «
O ﬁ ] - O— O O O O 8¢
. b “ P ——— “ e
5 -
NNV Lz 8¢ V

SLINIT 103rodd

1/d

ardo 08
NOILYDOT
1NVId

'ONa ANVH 38 TIvHS S¢ 13 MO39
J3TVLSNI 3did NOILYOIdYl §04 S3IHONIEL 11V
‘310N

S3dld NOILVOIgdl 7V 904 OAd O¥ 3I1NA3HOS 3Sn 3LON

¥ITI0YINOD 0Z1—ds3 .Q¥IeNIvY,  [O]

¥3SI¥ Q34 NO g3INnOW .08l -09%

‘Q¥3H Y3DINEGS LoVl a¥IBIXYA rd S0z adiaNivd, — ()
INWA NIV IAIWA 38019 LHOVALS  7/€ NOIHVHO, N/
INTWA ¥INGN0D XOIND dNvh 1 QuiaNIvY, (o)

(L 3NOZ TOMINOD dI¥a S/—Z0X SY Q3LON SSIINM)
IATVA TOMINOD OI¥L03 T3 834 .Q¥IENvY, .51 @y
Lp/L L ASO8 00834, ‘30IAI0 NOINIATNG MOTova 4
LZ/L L U3IBW ¥3LVM ALD A
ANJO3IT NOILVYOIHSI




. NOISIAFS
| Lol | SNVLIIA NOILYOIEYI e —— [ E [ — e . 70deNd | 1000/ NOILdI¥OS3a 3va | ON
m W é}m Q3INO3IHD afm_ Q31034400 dvA
‘ON_133HS “HOW LSNOD B A9 A3X03HO
— /16/1¢// Q3L31dNOD 103rodd
0525 ALITIOVA NOILONAHY NOILNTIOd % @ @ %\ I
on gor NISVE g, FMSId SHOTATHS TVLINHNNOYUIANY | rornesou s wes
ANVILIOd J0 ALID——— . g :a3sn (S)438x
NOILD3S ¥/1 Qddvy 31vd A9 03N9IS3d
S82IAJSG |DJUBWIUOIIAUT JO Noaung ‘SN ‘SN
e NIVIA TVANVI AATVA TOJINOD ALOWIY
(BERECY ‘AL NOINA ENRINEZL
N9ISIA TYNISINO O'A'd OF "HOS
NS
SN , HLd3a "NIN ¥ 004 NIvda
TVLSHOAd dATIOELNOD R
dNNS TIAVHD L4 ND 7 —— =
0¥ ANNO¥Y ¥3dd0D 0L * .8/ b 3HIM Y3 TI0HLNOD e IddIN ATYO O "HIS Y08 40 MINYOD ¥3 NIANA SONILLI
avd ONOD T AN e ¥3IAVd ONOO .2 X 0S .2l SAd OF HOS

Py 7 x 8L X ZL

v \
N L

<
B
<

=
[

v

| \ﬂ/o< A0z

TV TR R

R
3avyeO HSINIA

F1ddIN "AVO O HOS

JA33TS ONd 2

NIVHO TVANYA ¥/ €

13A3T 30VEO HSINIA

AT S R A

dv3 1-906 OILYWNYIHLVYIM

INIT IVE3LYT

XI4=dNs, 'O°A'd OF "H3S

43Ldvav IIWN OA'd OF HOS

——— "dAl 'SNOINN "O°A'd OF 'HOS

IATYA NOILVIOSI

3ZI1S ‘A0

3avydo HSINIA

LIATVA TOMLNOD NOILYOIMMI, :av3y 0L ail 10
(809-S 'ON N¥1d QYVANVLS) MILINY
X08 3ATVA TO¥LNOD

SNOILOINNOD (d30v3IdHL

1V NO 3dvLl NOT43L 3sn 310N

91—0a3d
ddIgGNIvy
SL'N
STIVLAA ANIT dI4d
ONIFNL ,006—21—01—2dX ddIgNIVy
071-dS3 7
ddIgGNIvVY W
SAN3 dvO
|
, .0G¢ 0G¢
ONd ANVH 39 TIVHS SINIMT 40 NIIMLIF ONIDYVLS S& ¢ :#\m
SE 13 HNOLNOD MO138 03 TIVLISNI W3LSAS AMYSSIDIN SV SauvE
NOILYOIMYI 3HL ¥04 SIHONIML T (2 ANV SONILLY OWaNivy 380 L T
‘WILSAS “S3LON @ adIBNIvY
NOILYOIMMI FHL 40 NOIYTIVLSNI ONIMNG GINIVLINIYA o s
38 SINIT INVHENIN03D 3HL 40 ALIMOIINI 3HL LVHL
IUASNI 0L 319ISNOISIY 39 T1IM HOLOWMINOD 3HL (1 NOIdWYHD v/€ 0= .t
‘310N

NNV

SN

JANTVA SV 3ZIS JNVS
S31ddIN O'A'd OF "HOS

INFINIVI
OAd OF "HOS

HLd3d 'NIN 7 X004 NIVdd

(NOILVOIIHI dTdd) dATVA TOJdINOD HILOWHY

X048 40 d3INJOO V3 o3ANN
d3AVd ONOO X, 91X,.8

NV1d NO d3LVOIONI SV 3ZIS
INIT IVH3LYT OAd OF HOS

43114

d3Ldvav 3N O°A'd O HOS

SONILLIA
‘ON'd 0¥ "HOS

N— ¥3Ldvavy 3IWWW OA'd OF HOS

IANTIVA FLVO d314103d4S 35N
IATVYA T04LNOD SV 3ZIS
JNVS IATYA NOILVTIO0SI

3ZIS 404 NV1d 33S
IATYA T04LNOD JLONW3Y

3avy9 HSINIA

33IA0D ONPOOT /M

'SNGOILO3INNOO

J3dv3ygHL TV NO 3dvL NO143L 3sn ¢

'SLN

TIVLAA HONHYL TVOIdAL

(STIVAM3LNI 0L 1V d370NN4)
ONIBNL d0 S3dIM T0HLNOD

SN

HATVA DNITIN0D—DIND

INIINIVA /

3did 3NIMT NIV
THANOVE 3AILVN NV3T10

3dld V3LV

3dvL 30Vl OITIVLIN
10SdOL v NIN

7
30vYO HSINI

4 Il [

SI1ddIN %% "'SOL4
AIVO 0¥ 'HOS oz,mj\

ATTGNISSY LNIOM ONIMS
‘NIN 8L

X08 NIVA ‘NYId NO Q3LVOIONI SY 30 3INIINIVA
SY 37/S INVYS 38 OL IIVA NOILYI0S
40 WY3HLS dN SONILLIA ONY 3did OAd |
‘S3LON
SN

TVLA JUsTd dVAH LOVJNI

SINIT 43N0 V34V

30v¥9 MOT138 2 NIN
d4va3y .8y X .2/L

H3INIT INVHENINOID

1007189 ﬁL

43l1d M030 d3717114a

3 d1s

W R 1 TR
13ATT 3AVHO HSINI

I

XIWYN 2/ —— [

SANIT 43A0 LON V34V

M3SIY IO O "HOS
98 X .2/L

13ATT 3AVEO HSINIA
AMNYD 40 AXOd3

¢ —=

43S 1O OF "HOS dAVI0 39N03S

1XL ¥31dnoo ,2/1L

"NIN

1XL ¥31dN00 .z/ L

|
XV 2L

av3H Lovdil av3IH LOVdI

T3ATT JaVE9 HSINGA

NN ZL




Basin 49 Stormwater Pond As-Built Drawings
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Health and Safety Plan
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Appendix B of Sampling and Analysis Plan

GSI Site-Specific Health and Safety
Plan

City of Portland, Portland Harbor Study Area

Source Control Effectiveness Monitoring Project

September 2023
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SECTION 1: Emergency Action Plan

1.1 Emergency Services and Contacts

In case of emergencies, call 911.

Always use an ambulance to go to the closest hospital (Table 1) for life-threatening injuries.

Table 1. Emergency Contacts

Emergency Service or Contact

Local Police

Name

Multnomah County Sheriff’s Office

Phone Number

911 (emergency)
503.988.5300 (non-emergency)

Local Ambulance

American Medical Response

911 (emergency)

Local Fire Department

Portland Fire & Rescue Station 13
Portland Fire & Rescue Station 26

911 (emergency)
503.823.3700 (non-emergency)

Local Hospital

Legacy Emanuel
2801 N Gantenbein Ave.
Portland, OR 97227

911 (emergency)
503.413.2200 (non-emergency)

Local Urgent Care

Legacy-GoHealth Urgent Care

971.202.2910

GSI Safety Chairperson Kathy Roush Office: 971.200.8527
Cell: 919.605.6644

GSI Incident Intervention WorkCare 888.449.7787

Poison Control Center — 800.222.1222

Oregon Emergency Response 911 (emergency)

System (to report a hazardous -

spill to the state agency) 800.452.0311 (non-emergency)

National Response Cente.r (NRC) _ 800.424.8802

(to report a hazardous spill)

State Reporting Agency

(Oregon Occupational Safety — 800.321.6742 (Oregon)

and Health [OSHA])

Consultant Project Manager Josh Bale Cell: 530.276.4188

(GSI Water Solutions, Inc.)

Site Safety Officer

Andrew Blake
(Succeed Environmental
Consultants, LLC)

Cell: 971.371.0404

Client Group Name Project
Coordinator

Kyle Haggart (City of Portland)

Cell: 503.865.6887

Note
— =not applicable
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1.2 Hospital Location and Directions Map

1.2.1 From Basin 48 and 49 Sampling Locations

The muster point for Basin 48 and 49 sampling work will be at the north side of the UPRR road crossings to
the north of the sampling location. EMS should be directed to meet personnel near these points.

Driving directions to the nearest emergency medical facility (5.7 or 6.4 miles) from the sampling location
parking areas to Legacy Emanuel Medical Center (2801 N Gantenbein Ave., Portland, Oregon 97227):

1. Head north on N Van Houten PI. toward N Willamette Blvd (0.4 mile) or head north on N
Edgewater Blvd towards N. Willamette Blvd (0.2 mile)

2. Continue on N Willamette Blvd until it turns into N Greeley Ave., then N Interstate Ave., then turn
left onto N Albina Ave. (4.8 miles or 5.7 miles).

Turn right onto N Graham St. (0.5 mile).
Turn right into the hospital parking lot (100 feet).
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The trip from the utility parking lot to Legacy Emanuel Medical Center takes an average of 15 to 20 minutes,
depending on time of day and traffic conditions. Personnel should check road conditions on a map
application immediately prior to transport to hospital.

To facilitate EMS in locating the field team, one person (when available) should meet EMS at the railroad
track crossing point.

1.2.2 From Basin 43/44/45 Sampling Locations

The muster point for Basins 43 through 45 sampling work will be along N River Street. EMS should be
directed to meet personnel at the sampling location or the entrance gate to secured areas.

Driving directions to the nearest emergency medical facility (approximately 1.1 miles) from the International
Raw Materials parking lot to Legacy Good Samaritan Medical Center (1015 NW 22nd Ave., Portland, Oregon
97210):

1. Head southeast on N River St. toward N Lewis Avenue (distance varies).
2. Continue on N Tillamook St. then left onto N. Interstate Ave (0.1 mile).
3. Turn right onto N Graham St. (0.2 mile).
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4., Turn left onto N. Krby Ave (0.2 mile).
5. Turn rigth onto N. Morris St. (200 feet).
6. Turn right into the hospital parking lot (100 feet).
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The trip from the parking area to Legacy Good Samaritan Medical Center takes an average of 5to 8
minutes, depending on time of day and traffic conditions. Personnel should check road conditions on a map
application immediately prior to transport to hospital.

To facilitate EMS in locating the field team, one person (when available) should meet EMS at the entrance to
secured areas, where necessary.
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1.3 Emergency Procedures

In the event of emergency, personnel will be instructed to leave the area immediately and the Site Safety
Officer (SS0) will contact the appropriate emergency response providers listed in Table 1 in Section 1.1 of
this Health and Safety Plan (HASP). Directions to the nearest medical facility from the muster point for are
provided in Section 1.2 of this HASP. An Incident Report Form will be completed when there is an accident
(see Section 13 and Attachment 1).

Field personnel will be trained in first aid procedures (including cardiopulmonary resuscitation [CPR]) and will
have access to a first aid kit. The first aid kit will be located to sampling activities in an unlocked location.

In the event of an occupational accident or incident, please indicate to the medical facility that this is a
Workers’ Compensation case, that your employer is GSI Water Solutions, Inc. (GSl), and that the insurance
administrator for Workers’ Compensation claims is State Accident Insurance Fund (SAIF) Corporation.
Subcontractors should follow their company policies related to injury reporting. All subcontractors must
follow company protocols for occupational injury and accident reporting.

1.4 Emergency Supplies and Equipment List
Table 2 lists needed equipment, locations, and notes for use.

Table 2. Safety and Other Equipment Locations

Equipment Location and Notes

First aid kit Required for all work.

Class ABC fire extinguisher Required for all work.

Whistle/air horn Recommended.

Eye wash station Required for all work.

Wheel chocks Required on vehicles parked in areas on steep slopes.

Emergency brake must be used at all times.

Flashlights, head lamps Required when working between dusk and dawn. Lighting
support also required when visibility is less than 5 foot-candles
within 3 feet of worker.
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SECTION 2: Organizational Structure

This site-specific HASP has been developed for conducting stormwater monitoring at City outfall basins in the
Portland Harbor Study Area on behalf of the City of Portland in accordance with OSHA 29 Code of Federal
Regulations (CFR) 1910 and 1926, and the GSI Health and Safety Policy (GSI, 2020). This HASP covers
potential field hazards associated with the tasks necessary to complete the Scope of Work for all Site
support activities, including sampling, surveying, technical field support to the client, and field
reconnaissance.

Site Name and Address Portland Harbor Study Area, Portland, OR

Project Name Source Control Effectiveness Monitoring Project Number 0110.162
Project
Date September 2023 Revision Number 1

2.1 Project Team Organization and Authorities

Table 3 provides project roles and responsibilities for field staff members and subcontractors relative to this
HASP.

Table 3. Project Roles and Responsibilities

Name Role Responsibility

Josh Bale (GSI Water  Project Manager (PM) The PM has overall responsibility for the delivery of the

Solutions, Inc.) project and management of all members of the team,
including external advisors and subcontractors. The PM is
the point of contact for the client and regulatory agencies
with respect to implementation of this HASP. The PM has
the responsibility and authority to direct all work operations,
oversee and coordinate safety and health functions with
the Site Safety Officer and ensures the implementation of
HASP requirements and procedures in the field.

Andrew Blake Site Safety Officer The SSO has full responsibility and authority to develop and
(Succeed (SS0) implement this HASP and to verify compliance. The SSO is
Environmental at the Site or readily accessible to the Site during all work
Consultants, LLC) operations and has the authority to halt work if unsafe

conditions are observed or suspected.
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Name Role Responsibility

Subcontractors Field Activities With the exception of subcontractors specifically identified
above as part of the management team, subcontractors will
be responsible for their own HASPs. However, even
sampling support subcontractors are required to maintain a
corporate-level or site-specific HASP that covers field
sampling and investigation activities. HASPs must meet or
exceed the minimum requirements identified by OSHA 29
CFR 1910 and 1926. Subcontractors must ensure the
developed HASP complies with the minimum requirements
associated with this HASP, including using the proper
personal protective equipment (PPE), reporting unsafe acts
and conditions, and following the work and safety and
health instructions of the PM, SSO, and site-specific HASP
and protocols

Notes

All personnel requiring access to controlled work areas must have completed the appropriate training. If field personnel change,
substitutions will be made with similarly qualified personnel.

CFR = Code of Federal Regulations

HASP = Health and Safety Plan

Site = Mid-Willamette Valley Intermodal Center Site

TBD = To be determined

Any modifications to this HASP will be recorded in Section 2.4, Table 4, of this HASP.

2.2 Stop Work Authority

All workers have “Stop Work Authority” to immediately stop work if they believe that a particular task is being
performed in an unsafe manner. This authority may be exercised at any time by anyone working at the Site
without repercussions or retribution. If individuals observe hazards for which they are unprepared, they will
withdraw from the area to reevaluate the task and develop appropriate safety precautions before
proceeding. The GSI Site Safety Officer will be contacted to determine next steps and this HASP will be
revised accordingly.

2.3 Limitations

This HASP was prepared exclusively for the City of Portland by GSI in accordance with OSHA 29 CFR 1910
and 1926, and the GSI Health and Safety Policy (GSI, 2020). This HASP covers known field hazards
associated with the tasks necessary to conduct stormwater monitoring at City outfall basins in the Portland
Harbor Study Area. The quality of information herein is consistent with the level of effort required for GSI
services and is based on (1) information available at the time of preparation; (2) data supplied by outside
sources; and (3) the assumptions, conditions, and qualifications set forth in this HASP. This HASP is
intended to be used by field personnel for sampling, surveying, technical field support to the client, and site
reconnaissance only. Any other use of, or reliance on, this HASP by GSI or any third party is at that party’s
sole risk.

The information contained herein is relevant to Site conditions known at the time of the HASP development.
In the event that changes in the nature, usage, or layout of the property or nearby properties are made, the
information contained in this HASP may not be valid. If additional information becomes available, it should
be provided to GSI to modify the HASP as necessary.
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2.4 Approvals and Modifications

City of Portland or a designated representative is responsible for the approval of this plan and any future
modifications after preparation. Modifications will be documented in Table 4.

Table 4. Record of Modifications and Version Control

Section Date

Revised Page # Description of Changes Author Issued Reviewed By

N/A Throughout Update for 2023 sampling ). Bale September C. Martin
season 6,2023
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SECTION 3: Site Description and Scope of Work

3.1 Site Description

The work areas are located at manholes near the east shoreline of the Portland Harbor Superfund Site,
Portland, Oregon 97227 for Outfalls 43, 44, 45, 48, and 49.

Staff will not enter stormwater sampling areas without pre-approval from the City of Portland. The PM will
coordinate access with designated site representatives, prior to commencing work.

3.2 Scope of Work

This HASP covers actions to be taken for conducting stormwater monitoring at City outfall basins in the
Portland Harbor Study Area. Stormwater grab samples will be collected from the designated basin-scale
monitoring locations during a storm event (ideally early in the rainy season).

3.3 Locations of Nearest Facilities

The locations of facilities, such as restrooms, are noted in Table 5.

Table 5. Locations of Nearest Facilities

Facility Notes

Telephone Employees should keep fully charged cell phones.

Water Source Employees will be provided access to clean drinking water. The SSO will ensure that
a sufficient water supply is maintained.

Restroom Location will vary and will be identified in the field before work commences. Public
restrooms are available at some parks near work areas.

Personal Hygiene Hand wash stations, hand washing water and soap, and/or hand wipes will be
supplied at all times. Personnel must not eat food, drink, or smoke around work
areas.

Notes

SSO = Site Safety Officer

3.4 Site Access

Vehicle access to the Site varies as sampling points are located at several locations along the east side of
the Willamette River in the Portland Harbor Study Area. The Portland Harbor Study Area and access points
are shown on the 2023-2024 Outfall Effectiveness Monitoring Sampling and Analysis Plan.
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SECTION 4: Safe Work Practices

As much as possible, all field activities will be conducted during daylight hours. However, as it is possible
stormwater sampling work may occur at night, support lighting will be required when work is conducted
between dusk and dawn.

4.1 Accident Prevention

The SSO and all employees will inspect the work area and/or Site daily to identify and correct any unsafe
conditions. Field personnel and subcontractors should inspect the work area thoroughly before leaving the
Site. Adherence to the safe work practices and procedures outlined in this HASP and attachments will assist
with accident prevention.

Access will be limited to all controlled areas via the prescribed administrative (certifications) and engineering
(barricades) controls, as described above. All project-area staff and visitors will note arrival and departure
times on a field log maintained by the SSO.

= All unsafe conditions will be corrected immediately. All unsafe conditions not in the scope of the project
will be reported to the SSO and the condition corrected.

= Where portable electric tools and appliances can be used (where there is no potential for flammable or
explosive conditions), they will be equipped with three-wire grounded power and extension cords to
prevent electrical shock. Use of a ground-fault circuit interrupter (GFCI) to prevent electrical shock is
required.

= Store tools in clean, secure areas so that they will not be damaged, lost, or stolen.
= All equipment, tools, and property will be secured, as needed, at the end of each day.
= Maintain good housekeeping practices to prevent slips, trips, and falls.

4.2 Personal Conduct

= Unauthorized personnel are not allowed at the Site.

= Personnel under the obvious influence of alcohol or controlled substances are not allowed at the Site;
those taking medications that could impact ability to safely perform work must notify the SSO before
beginning work.

= All Site personnel will familiarize themselves with Site safe work practices and the emergency
procedures during daily tailgate and pre-work safety meetings.

= No “horseplay” or unsafe actions or activities will be allowed.

4.3 Vehicular Use

The following requirements shall be observed when operating and in the vicinity of motor vehicles:
= On public roads, adhere to traffic regulations and speed limits.
=  Within the boundaries of private facilities, comply with site requirements for motor vehicles.

= |nspect the driving area for access, soft ground, and obstacles or sharp objects that may damage the
vehicle.

= Where possible, move the vehicle to be close to the sampling location.

= |f possible, drive in and out of the location, rather than reversing. If reversing is necessary, use a spotter
as a guide.

= Use wheel chocks when parked on steep slopes.
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= Before exiting a vehicle, shift into park, set the parking/emergency brake, and shut off the engine.
= Never leave a running vehicle UNATTENDED.

= Do not fuel engines while the vehicle is running.

= |nstall adequate roads, signs, lights, and devices, where applicable.

= Cell phone use while driving is not permitted.

= Employees who are passengers or drivers of vehicles will wear their seat belts any time the vehicle is in
motion.

4.4 Slips/Trips/Falls

Good housekeeping practices should be used at all times to minimize trip hazards and falls. Extra caution
should be taken when work on unstable surfaces, uneven terrain, steep grades, and elevated surfaces
cannot be avoided. Fall protection must be provided when working on heights of 6 feet or more. Refer to
OSHA fall protection requirements for varying heights and conditions. Refer to the Information on Slips, Trips,
and Falls fact sheet for further information (Attachment 3).

4.5 Blood-borne Pathogens

First aid responders have the potential to be exposed to blood-borne pathogens. The potential for exposure
to blood-borne pathogens exclusive of an emergency response is not anticipated. When rendering first aid in
situations where exposure to bodily fluids or blood may occur, responders will wear, at a minimum, latex or
nitrile gloves, and a face shield or safety glasses. Employees are not required to administer first aid.
Employees are required to immediately assess any emergency situation and seek professional assistance as
appropriate.

4.6 Manually Lifting Hazards

Assess the load to be lifted, loaded, pushed, or pulled. Solicit help if the load cannot be safely moved by one
person or if handling the load is too awkward. Consider breaking loads into pieces and taking multiple trips.
Lift with the knees and hold load close to body. Make sure footing is firm, the path is clear, and avoid
twisting. Use these techniques when setting a load down.

4.7 Sharp Objects

Sharp objects are broadly defined; the potential hazards are specific to each work area. Sharp objects may
include, but are not limited to, nails, exposed metal edges, metal shards, exposed rebar, broken glass, and
sharps. Employees should look for and scan the work area for the presence of sharp objects to avoid contact
(such as stepping or sitting on the sharp objects) and potential injury. Remove or protect other workers from
exposure to hazards from sharps, where possible and safe to perform. Particular care should be taken in
areas where debris is present. If sharps are present, steel-shanked boots should be considered where they
provide increased worker protection. Leather gloves should be worn at all times when moving or coming into
contact with materials that pose a cut or puncture risk. When possible, use tools such as rakes and shovels
to avoid direct handling of debris when moving it.

4.8 Sanitation

Potable drinking water will be supplied in tightly closed containers and will be clearly marked for its intended
use. If vehicles are available for use by field crews, restrooms and a field washing area with potable water
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will be available within a reasonable distance from the Site. If sanitary facilities are not located within a
reasonable distance, portable facilities will be installed for use by field employees.

Note that Attachment 10, Novel Coronavirus Guidelines, includes specific protocols to follow for sanitation
and hygiene to prevent the spread of Coronavirus Disease 2019 (COVID-19). These protocols must be
followed until the Consultant Project Manager or designee indicates otherwise.

4.9 lllumination

When fieldwork is to be conducted before dawn or after dusk, or when light conditions are less than 5 foot-
candles, illumination in all Sites and access pathways to those areas will be maintained with facility lighting,
temporary light plants, equipment-mounted lighting systems, or similar equipment, such that illumination at
5 foot-candles or above is provided. When and where possible, walking and working surfaces should be
cleared before engaging in low-light activities.

4.10 Weather Conditions

Weather is always a potential safety factor in performing work in outdoors. To ensure worker safety, the
minimum safety rules outlined in Sections 4.16.1 and 4.16.2 will be implemented. Modification of work
limitations due to weather can only be approved by the SSO or PM.

4.10.1 Lightning

The 30-30 rule is a common rule used for lightning safety and is defined as follows: If lighting is seen, count
to 30 seconds. If thunder is heard within 30 seconds (assumes lighting is within 6 miles), workers will
shelter in place. Workers in the uplands will shelter in buildings or vehicles. Workers performing overwater
work will shelter in the cabs of overwater platforms, tugs, or vessels. Sheltering in place will end 30 minutes
after the last lighting with thunder occurring within 30 seconds. Weather apps such as Spark can also be
used to determine whether lightning is within 6 miles of the Site. Refer to Lightning Safety When Working
Outdoors (Attachment 4).

4.10.2 Cold Stress/Hypothermia

Drink plenty of fluids (not caffeinated), wear clothing appropriate for the weather conditions, and wear
multiple layers. Avoid cotton clothing when possible. Monitor workers for signs of cold stress. Refer to
Protecting Workers from Cold Stress (Attachment 5).

Freezing temperatures as defined as <35 °F, as some areas freeze at higher air temperatures higher than
32°F. Check local weather for wind chill (“real-feel”) conditions. No overwater work will be performed when
temperatures are below freezing without prior approval by the SSO. If work occurs in conditions of below-
freezing temperatures, salt or ice melt should be used on overwater platform, barge, and vessel decks and
extreme care must be taken to prevent slips, trips, and falls. Upland work will be performed with pre-
approval by the SSO only.

4.11 Hazardous Insects/Plants/Animals

Project-area hazards may include bees, snakes, spiders, and ticks. Workers should do the following: (1)
avoid contact or seek medical attention if necessary; (2) wear insect repellent, as appropriate; and (3) survey
the area for poison oak and use appropriate caution.
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4.12 Electrical Hazards

Electrical equipment should be inspected to ensure it is in safe working order before use. Equipment should
be grounded and operated under dry conditions. Where portable electric tools and appliances can be used
(in areas where there is no potential for flammable or explosive conditions), they will be equipped exclusively
with three-wire grounded power and extension cords to prevent electrical shock. Use of a GFCI is required to
prevent electrical shock.

4.13 Unknown Chemical Exposure

Work will be stopped if visual or olfactory observations indicate unanticipated conditions. Worker PPE will be
reassessed and the SSO will determine whether additional personnel monitoring is required before resuming
work.

4.14 Trenches/Vaults/Confined Spaces

OSHA defines a confined space as (1) being large enough for an employee to enter and perform work (2)
having limited or restricted means for entry or exit; and (3) not designed for continuous occupancy. This
describes many areas that a worker may encounter on a daily basis, such as vaults or trenches.

It is against GSI policy for field personnel to enter confined spaces. No field personnel shall enter a
confined space or trench for any reason without prior approval and completion of an OSHA-compliant
confined space entry training.
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SECTION 5: Training Program

All GSI employees and subcontractors performing work under GSI's HASP or a HASP consistent with GSI
requirements are required to have the following training to be working in the Site (Table 6). Copies of training
certificates and training records will be kept at GSI's Portland office. Field projects will not be approved to
take place in the absence of adequate documentation.

Table 6. Training Requirements

Type of Current Certificate Yes No Trained Field Employees

First Aid/CPR/AED X Required for all field personnel. First aid/CPR/AED
training is provided to allow employees to
voluntarily administer first aid or medical
assistance to family, friends, or coworkers as Good
Samaritans.! Field employees are not required to
administer first aid. Field employees are required to
immediately assess any emergency situation and
seek professional assistance as appropriate.

Notes
1The “Good Samaritan” law in Oregon (Oregon Revised Statute 30.800) maintains that people who provide emergency medical
assistance without the expectation of compensation (i.e., acting as Good Samaritans) are not liable for damages for providing the
emergency medical assistance.

AED = automated external defibrillator HAZWOPER = Hazardous Waste Operations and Emergency Response
CPR = cardiopulmonary resuscitation OSHA = Occupational Safety and Health Administration
GSI = Groundwater Solutions, Inc. SSO = Site Safety Officer
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SECTION 6: Site Controls

6.1 Hierarchy of Controls

Best practices for safe working environments include implementing a hierarchy of controls that, when used
together, can provide redundant and/or complementary layers of protection for workers. Controls at the top
of the hierarchy, such as elimination of the hazard, are potentially more effective and protective than
controls at the bottom (see below).

Most
effective

Hierarchy of Controls

Physically remove
the hazard

Substitution i
the hazard
:“‘(3'1“\ ern l°~ Isolate people

from the hazard

zv" H.
1}

° .‘lgo

N

Administrative
Controls

Change the way
people work

Protect the worker with
Personal Protective Equipment

Least
effective

In some cases, using controls closer to the top of the hierarchy may reduce the intensity of the controls at
the bottom, thus reducing the possibility of corollary risks. For example, eliminating an exposure risk may
reduce the requirement for a Tyvek? coverall—the use of which requires monitoring for thermal stress.

Because elimination or substitution of hazards may not be feasible at the Site, engineering controls (such as
barriers and additional ventilation) may be needed to reduce exposure. Thermal control measures are an
example of administrative control over how a task is done. PPE, while most common, is the least effective
control in some cases and should be the LAST OPTION for minimizing exposure to hazards.

6.2 Management of Change

This HASP is intended to be site-specific and therefore responsive to actual site conditions, contract
requirements, regulatory requirements, hazards, scope of work, and related conditions. For any number of
reasons, it may be necessary to re-assess and revise plans. GSI detects changing, unrecognized, or new
conditions through key processes such as project-area monitoring, employee observations, and inspections.
Routine changes in conditions are addressed through hazard analysis and revised plans.

1 Tyvek is a registered trademark of DuPont.
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6.3 Barriers and Signs

Barricades, traffic cones, and/or markings or caution tape will be used at a safe distance from excavations,
pits, hazardous areas, driller working areas, and moving equipment to prevent unauthorized access to work
areas from vehicular and pedestrian traffic. Barriers will be appropriate for the level of work activity and
anticipated traffic. Signage or work boundary delineation will be installed as necessary.

6.4 Potential Chemical Hazards and Controls

Based on potential activities to be conducted at the Site or adjacent to the Site, chemicals or classes of
contaminants of concern (COCs) identified onsite or anticipated to be present onsite in storm water include
the following:

= Metals

= Polycyclic aromatic hydrocarbons (PAHs) and phthalates

= Polychlorinated biphenyls (PCBs)

Chemicals used on this project for decontamination purposes include:
= Alconox detergent or similar

Nearly all COCs that personnel may potentially contact are bound in a damp/saturated matrix (sediment) or
in liquid form (stormwater). Nonetheless, these compounds are potentially hazardous and exposure by all
routes should be minimized.

Hazardous material container(s) must be properly labeled with the identity of the hazardous chemical(s) and
appropriate hazardous warning information. The SSO will obtain copies of safety data sheets (SDSs) for any
hazardous materials in use at the Site. The SDSs will be attached to this HASP as Attachment 6. The SSO will
orient GSI employees and subcontractors to the potential hazards posed by chemicals used and present
onsite.

6.5 Potential Chemical Exposure Pathways

The primary routes of exposure for Site chemicals include skin contact with contaminated materials and
ingestion of materials from hand-to-mouth contact due to inadequate personal hygiene. To minimize these
exposure pathways, all required PPE—as determined by the activity hazard analyses (AHAs)—will be worn and
personal hygiene will be carefully monitored. AHAs will be developed by the SSO upon approval of the Pre-
Design Investigation Work Plan and prior to commencing work. AHAs will be attached to this HASP. See
Section 12.1 for more information.
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SECTION 7: Personal Protective Equipment

7.1 Levels of Protection

Initial levels of protection for the Site may vary depending on the task. All personnel entering controlled work
zones initially will be required to wear the OSHA-approved level of protection as specified in this plan in Table
7.

Protection may be upgraded or downgraded depending on monitoring data (compared with action levels)
and project-area conditions, as determined by the SSO. Table 7 and the following sections outline the
minimum guidelines for each level of protection that is assigned or potentially assigned.

Table 6. PPE to be Used at the Site

Personal Protective Equipment!

Field Work Sample Processing

Steel-toed boots (leather or neoprene safety, X X
slip- and chemical-resistant, waterproof)

Steel-shanked boots should be considered X X
where they provide increased worker
protection against a cut or puncture risk

Gloves (such as leather or nitrile)

Eye/face protection (safety glasses, goggles, or

face shield)

Hard hat X X

Splash protection (polyvinyl chloride [PVC] As necessary

bibs/aprons, or Tyvek coverall)

Hearing protection As necessary As necessary

Heavyweight rain gear (if raining) As necessary As necessary
Note

1During sampling activities, workers will wear gloves and personal protective equipment (PPE) appropriate for the expected
contaminants that may be encountered. When selecting PPE, consider potential exposure routes associated with the contaminant
(e.g., inhalation, ingestion, skin contact).

7.2 Chemical Splashing

Care should be taken during sample collection activities to prevent liquids from splashing onto skin, clothing,
and face. Sampling equipment should be handled carefully (e.g., placed, opened, moved) to prevent
splashing. If splashing occurs, the area should be rinsed with clean water and dried, when possible. Safety
glasses should be worn during sampling activities and during any activities with splash potential. Consider
goggles or face shields and aprons where hazardous liquids are used, if applicable.

7.3 PPE Failure/Chemical Exposure

In the event of PPE failure, the worker and/or buddy will cease work and perform personal decontamination
procedures (Section 8). Refer to the SDS (Attachment 6) and Section 1 if emergency medical response is
needed. If chemicals contact the eyes, irrigate for 15 minutes and consult a physician.
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7.4 PPE Inspection, Storage, and Maintenance

Reusable PPE will be decontaminated, inspected, and maintained, as necessary after each use. Personal
equipment (e.g., hard hat, steel-toed boots) will be properly stored by the employee/subcontractor. The SSO
will periodically inventory the disposable and reusable PPE at the Site and will replenish stocks in a timely
manner.
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SECTION 8: Decontamination and Disposal Procedures

Procedures for the decontamination of sampling tools and other related equipment will be specified in Field
Sampling and Analysis Plans and/or Quality Assurance Project Plans developed. General procedures are
summarized in Table 8 below. Note that separate areas should be established for personnel, sampling, and
heavy equipment decontamination (discussed in Section 6.3).

8.1 Personnel Decontamination Procedures

Field personnel will wash hands and face after removing PPE. Steps for personnel decontamination are
listed in Table 8.

Table 7. Equipment and Procedures for Personnel Decontamination

Solution Intermediate? _

= Long- = Alconox or 1. Wash boots with 1. Segregate equipment (for
handled, similar Alconox solution, as instruments and equipment
soﬂ-EristIed = Tap water for needed. requiring specjal . )
brushes finsing 2. Remove and dispose Icge(Fiontammatlon, see the

= Galvanized of gloves. SP).
wash tubs or 2. Wash boots with Alconox
equivalent solution.

= Pump- 3. Remove and dispose of
activated gloves.
Sprayer 4. Field wash for personal

= Plastic hygiene.
sheeting

= Paper towels

= Duct tape

Notes

1Intermediate decontamination is for periodic exits from the work zone during sample transport and management or for
short breaks.
2Final decontamination is performed before eating, when taking cool-down breaks, and when exiting the Site.

8.2 Equipment Decontamination

All equipment that will potentially contact samples will be decontaminated before and after sampling events
according to procedures specified in the FSP. Heavy equipment in direct contact with sediments, soil, and/or
water, such as the drill rig augers and backhoe buckets, will be decontaminated by the subcontractor.

8.3 Emergency Decontamination

In the event of an accident or incident in which work must cease and staff must exit the EZ, emergency
decontamination should be performed to the greatest extent feasible. In an emergency, the primary concern
is to prevent the loss of life or severe injury. If immediate medical attention is required to save a life,
decontamination should be delayed until the victim is stabilized. If the decontamination can be performed
without interfering with essential life-saving techniques or first aid, or if a worker has been contaminated
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with an extremely toxic or corrosive material that could cause severe iliness or loss of life, decontamination
must be performed immediately. If an emergency resulting from a heat-related iliness develops, protective
equipment should be removed carefully from the victim as soon as possible.

Any time emergency decontamination methods must be used, an incident report (see Attachment 1) must be
completed by the SSO and submitted to GSI's Safety Committee.

8.4 Disposal Procedures

Soils and wastes generated from sampling events will be characterized in advance to determine appropriate
disposal procedures. Waste PPE, including used nitrile gloves, will be contained in garbage bags and
disposed with common waste. All visibly impacted soil or sediments and water generated during drilling and
sampling will be contained in 55-gallon drums and drummed materials will be profiled to evaluate disposal
options. Construction of temporary waste collection stations, when required, will be the responsibility of the
SSO.
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SECTION 9: Communications

9.1 Kickoff Meeting

A project kickoff meeting will be conducted prior to the start of any project work.

9.2 Daily Tailgate Safety Meetings

Tailgate safety meetings will be conducted by the SSO each morning before work begins, or before the
following:

= Achange of work tasks or conditions

= When new employees join the crew

= |f project-area conditions change unexpectedly

= When a specific task or location poses a safety hazard
= To review proper use of PPE

Topics of discussion will include work tasks and designated PPE, emergency procedures, evacuation routes,
instruction in the use of safety equipment (as required), prior safety problems, and similar topics. These
meetings must be documented in the field notebook or a Tailgate Safety Meeting Checklist (to be developed
based on field efforts planned).

9.3 Buddy System

The “buddy system” will be used during field activities. Each person will observe his/her buddy for symptoms
of chemical exposure or cold stress/hypothermia and will assess any emergency situation and seek
professional assistance as appropriate. A cell phone will be maintained at the Site for emergency use.

9.4 Emergency Communications

Table 9 presents emergency hand and horn signals that will be used, as necessary, where verbal
communication is limited.

Table 8. Emergency Signals

Hand and Horn Signal Meaning

Thumbs up OK; understand
Thumbs down No; negative
Grasping buddy’s wrist Leave Site now
Hands on top of head Need assistance

Horn - one long blast Evacuate Site

Horn - two short blasts All clear; return to Site
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SECTION 10: Safety Planning and Observation

10.1 Activity Hazard ldentification and Analysis

GSI's AHA focuses on the relationship between the worker, the task, the tools, and the work environment.
Once those relationships have been identified, project controls are implemented to eliminate or reduce job
hazards to an acceptable risk level.

The AHA begins with an assessment of the environment in which the work will be performed and the tasks to
be conducted. Tasks are reviewed or observed to identify hazards. Hazard identification is the product of a
root cause analysis combined with a risk analysis. GSI's AHA examines the problems that could occur and
assesses the likelihood that the problem will occur. The AHAs for the planned upcoming efforts will be
attached to this HASP.

All employees will be expected to assess emergency conditions and have the authority to issue stop-work or
evacuation instructions based on the situation and their best professional judgment. Emergency procedures
will be discussed during daily safety briefings. Emergency evacuation may occur as the result of a medical
emergency (life-threatening) or site condition (e.g., seismic event, spills, nearby train derailment

10.2 Behavior-Based Safety

The purpose of GSI's behavior-based safety observation procedure is to build the company’s safety culture
by exercising a process of making observations, reinforcing exemplary behaviors, and correcting unsafe
conditions and at-risk behaviors.
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SECTION 11: Accident Reporting and Record Keeping

11.1 In Case of Emergency Injury or lliness
IN CASE OF EMERGENCY: CALL 911 AS SOON AS POSSIBLE

11.2 In Case of Non-Emergency Injury or lliness

At the onset of a non-emergency employee work-related injury or iliness, GSI employees should first notify
the supervisor on duty, then notify WorkCare at (888) 449-7787. GSI management will be contacted by
WorkCare following the initial report. The employee is required to report (to the GSI SSO) all work-related and
all non-work-related injuries that may affect their ability to safely perform their job.

After the initial report, the SSO or other designated GSI employee will immediately contact the PM, SSO, or
GSI Health and Safety Manager to conduct an investigation jointly with the PM. The SSO or PM will complete
the Incident Report Form (Attachment 1). These completed reports must be transmitted to the Safety
Committee within 24 hours of an occurrence; a PDF file is acceptable. The Safety Committee will submit the
appropriate reports to GSI's Human Resources Manager (for Workers’ Compensation), and OSHA (as
applicable).

11.3 In Case of Near-Miss Incident

All “near-miss” incidents (incidents with high likelihood of resulting in injury, iliness, significant spill, or
property damage), even in the absence of a resultant incident, should be reported to GSI management using
the Near-Miss Report Form (Attachment 2). This provides safety tracking metrics to improve project safety in
the future.

11.4 Subcontractor Accident Reporting

The foreman or field supervisor of subcontracting crews will investigate and complete an injury/iliness report
(similar in content to either the GSI Incident Report Form or the Near-Miss Report Form [Attachments 1 and
2, respectively]) in accordance with their internal company policy. This report must be transmitted to GSI
within 24 hours of an incident.

11.5 Environmental Incidents and Property Damage

In case of environmental incidents or property damage, an Incident Report Form (Attachment 1) will be
prepared by the SSO. Any damage, loss, or theft of property (items/tools/equipment) will be reported to the
PM.
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SECTION 12: References

GSI. 2020. Health and Safety Policy. Prepared by the GSI Safety Committee for GSI Water Solutions, Inc.
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SECTION 13: GSI Safety Committee Members and Contact

Information

Table 9. GSI Oregon Safety Committee Members

Person

Role

Contact Information

Kathy Roush Chair (Management Representative) Work: 971.200.8527
Cell: 919.605.6644
Josh Bale Employee Representative Work: 971.200.8502

Cell: 530.276.4188

Molly Monroe

Recorder

Work: 541.257.9002
Cell: 541.230.0578

Paige Blagg

Employee Representative

Cell: 805.234.8832

Chris Rhea

Employee Representative

Work: 971.200.8572
Cell: 503.349.2248

Katie Lippard

Employee Representative

Cell: 919.632.5872

Matt Thomas

Employee Representative

Work: 971.200.8537 x 158

Note

GSI = GSI Water Solutions, Inc.
H&S = Health and Safety
HASP = Health and Safety Plan
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SECTION 14: Signatures

| have read, understood, and agree to abide by, the requirements presented in this Health and Safety Plan. |
understand that if | recognize an unsafe condition affecting my work, | have the absolute right to stop work
until the condition is corrected.

Name Printed Signature Date
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—ATTACHMENT 1

Incident Report Form




-
INCIDENT REPORT

Water Solutions, Inc.

Use this form to document information about an accident or incident. Fill out an investigation report as soon as
possible. Note: this form is for use within your company. It is not intended to replace DCBS Form 801: Worker’s and
Employer’s Report of Occupational Injury or Disease.
EMPIOYEE(S) NAME(S): oottt R bbbt s
Time & date of acCIdENt/INCIAENTE. oottt enn e
Job title(S) and deParMENI(S): o
SUPEIVISOr OF IBAU PEISON: ettt bbb bbb bbb
WINESSES: et er oA RS E AR AR AR SRR R AR AR R R R R e R e R R AR R e
Brief description of the acCident Or INCIAENT: e eaes
Body Part @ffECtEd: bbb bR bbb
Did the injured employee(s) contact WorkCare? ( ) Yes ( ) No

Did WorkCare recommend the employee seek medical attention? ( ) Yes ( ) No
Did the injured employee(s) see a doctor? ( ) Yes ( )No

If yes, did you file an employer’s portion of a worker's compensation form? ( ) Yes ( ) No

Did the injured employee(s) go home during their work shift? ( ) Yes ( ) No

If yes, list the date and time injured employee(s) Ieft JOD(S): oo
SUPEIVISOI'S COMMENTS: ettt e bt e e bt ae e e e R e R et e bt ee e ae b et e e s et essantessnantas
What could have been done to prevent this accident/inCident? oo
Have the unsafe conditions been corrected? ( ) Yes ( ) No

If yes, What has DEEN AONE? ettt

If N0, What NEEAS T0 DB AONET? e bbb bbb s b s s

Employer or Supervisor's signature:
Date:

AdItioNal COMMENIS/NOLES: bbb bbbt st e st

650 NE Holladay Street, Suite 900, Portland, OR, 97232



—ATTACHMENT 2

Near-Miss Report Form




NEAR-MISS REPORT

Water Solutions, Inc.

1. Name of Employee Involved

2. Date of Near-Miss 3. Time of Near-Miss

4. Location/Site of Near-Miss Event

5. Other witnesses present at time of near-miss

6. Length of time employed by GSI
[ < 6 months [ 6 months - 1 year [J1-2years

[J2-5years [] Greaterthan 5 years

7. Employment Category
[] Regular, Full-Time  [] Regular, Part-Time

[] Temporary/Seasonal Employee [_] Non-Employee

8. Familiarity with Activities related to Near-Miss
[ First Time performing  [] Observed but never performed

[] Limited to some familiarity [] Regularly perform

9. Phase of Work Day when Near-Miss Occurred
[] Performing Duties during Standard Hours  [] During meal/rest period

[] Prior to Starting or At End of Work Day [_] Working Overtime/Long hours

10. Describe the near-miss:

Description of Event: What was employee doing just before and at the time of the near-miss?

11. What happened or what work conditions contributed to the near miss (e.g., Object/Equipment/Substance )

12. Outcome of near-miss:

September 2019 650 NE Holladay Street, Suite 900, Portland, OR, 97232 Page 1 of 2



13. Task and Activity at Time of Near-Miss:

General type of task:

Specific activity:

Employee was working:

[ Alone

[0 With crew or fellow worker

[ Other:

14. Was proper Ergonomic support utilized? Explain

15. Supervision at time of accident
[] Unsupervised [ Supervised

1 Limited Supervision

Hazard

[ Not recognized/identified

[ Identified, but not addressed
[ Inadequately addressed

Work Procedures

None developed
Not followed
Partially followed
Not understood
Not appropriate
Not communicated
Other

ooooood

Training & Certification

[ Insufficient training

[ Circumstances not covered
[ Ineffective training

[ Worker not authorized

[ Outdated Training

Additional Comments:

16. Factors that contributed to near-miss - Please check all that apply

Communication

[ Breakdown in verbal communication
[ Breakdown in written communication

[ Confusion after communication
[J Other

=
2

er
Weather/temperature
Extended work hours
Worker fatigue
Physical overexertion
Work in elevated area
Chemical Use
Biological agent
Radiation

Electricity
Mechanical
Animals

Ooooooooooono

Facilities/Equipment

Personal protective equipment
Faulty equipment
Poor/inadequate maintenance
Inappropriate use

Missing guards
Obsolete/antiquated
Inadequate design

Ergonomic factors

Equipment failure

Trip hazard

Slip hazard

Struck by

Other

OO0O0OOooOoOoOoooOonO

September 2019

650 NE Holladay Street, Suite 900, Portland, OR, 97232
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—ATTACHMENT 3
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lips, trips, and falls account for a majority of general industry accidents. These accidents often cause lasting
problems with daily activities, while 15% of these accidents are fatal. These incidents can be prevented through
knowledge of common risk factors and the maintenance of a clean, safe work environment.

STEP 1: Be aware of the common risk factors for

these injuries.

e Doorways e Unsecured cables/cords in
walkways
e Ramps ¢ Unguarded heights

e Cluttered hallways ¢ Unstable work surfaces

e Uneven surfaces e Unsecured mats

e Areas prone to wetness or e Smoke, steam, or dust

spills obscuring your view
e Poor lighting e Ladders
e |Inattention to detail e Stairs

What | need to do...

Notify my supervisor if or when I:
e Have problems walking or moving around.

e Experience frequent disorientation.

e Have vision problems that could prevent me
from seeing hazards.

e Take medications that can cause dizziness.

STEP 2: Follow these tips to prevent slips, trips, and falls, and resultant injury.

1. Clean up spills immediately.
Stay off freshly mopped floors.

Secure any cords out of walkways.

Adjust gutter downspouts to drive water away from
pathways.

Wear shoes with good support and slip-resistant soles

2
3
4. Use non-skid mats for slippery surfaces.
5
6 . .
appropriate for the job task.

7

Ensure adequate lighting in work areas and hallways.

Environmental

Health & Safety

University Park Campus
3434 South Grand Ave, CAL 120
Los Angeles, CA 90089-2815

8. Remove tripping hazards from stairs and walkways.
9. Keep frequently used items in easily reachable areas.
10. Check walkways and steps for obstructions.

11. Do not text while walking.

When using a ladder, always have at least three
12. :
points of contact with the ladder.

13 Never stand on chair, table, or other surface on
" wheels.

14. Keep drawers/cabinet doors closed when not in use.

Inspect work areas monthly to identify hazards that could cause
slips, trips, or falls. It is important that the indicated problems
are addressed immediately.

References

National Safety Council: Slips, Trips, and Falls
http://www.nsc.org/NSCDocuments_Advocacy/Fact%20
Sheets/Slips-Trips-and-Falls.pdf

OSHA Safety & Health Topics: Walking/Working Surfaces
https://www.osha.gov/SLTC/walkingworkingsurfaces/index.
html

Formoreinformationonslip, trip, and fall prevention, contact the
Office of Environmental Health & Safety at injuryprevention@
usc.edu or (323) 442-2200.

323.442.2200
injuryprevention@usc.edu
http://adminopsnet.usc.edu

Health Sciences Campus
2001 N Soto St, SBA 329
Los Angeles, CA 90032

08/2015
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Lightning Safety When Working Outdoors

Lightning strikes can severely injure or kill workers whose jobs involve working
outdoors. Lightning is often overlooked as an occupational hazard, but employers
need awareness about lightning hazards to ensure their workers’ safety. This fact
sheet provides employers and workers at outdoor worksites with lightning safety
recommendations from the Occupational Safety and Health Administration (OSHA)
and the National Oceanic and Atmospheric Administration (NOAA).

Introduction

Lightning is a dangerous natural force. Annually

in the United States, cloud-to-ground lightning
occurs 20 to 25 million times and over 300
people are struck by lightning. During the past
30 years, about 50 people, on average, have
been killed by lightning strikes every year, and
many more suffer permanent disabilities.

Precautions should be taken to prevent worker
exposure to lightning. Employers should
recognize lightning as an occupational hazard.
Supervisors and workers at outdoor worksites
should take lightning safety seriously.

Workers whose jobs involve working outdoors
in open spaces, on or near tall objects, or near
explosives or conductive materials (e.g., metal)
have significant exposure to lightning risks.
Worker activities at higher risk for lightning
hazards include:

* Logging

» Explosives handling or storage

* Heavy equipment operation

* Roofing

» Construction (e.g., scaffolding)

+ Building maintenance

* Power utility field repair

» Steel erection/telecommunications
« Farming and field labor

+ Plumbing and pipe fitting

» Lawn services/landscaping

» Airport ground personnel operations
» Pool and beach lifeguarding

Figure 1: Lightning strikes tall tree.

Reducing Lightning Hazards When
Working Outdoors

Employers, supervisors, and workers should
understand lightning risks, characteristics, and
precautions to minimize workplace hazards.
Lightning is unpredictable and can strike outside
the heaviest rainfall areas or even up to 10 miles
from any rainfall.

Many lightning victims are caught outside during
a storm because they did not act promptly to get
to a safe place, or they go back outside too soon
after a storm has passed. If signs of approaching
thunderstorms occur, workers should not

begin any task they cannot quickly stop. Proper
planning and safe practices can easily increase
lightning safety when working outdoors.

Photo: NOAA



When thunder roars, go indoors!

If you hear thunder, even a distant rumble,
get to a safe place immediately.

Thunderstorms always include lightning.
Any thunder you hear is caused by lightning!

NOAA advises that nowhere outside is
safe when thunderstorms are in your area.

OSHA and NOAA recommend that employers
and supervisors follow these lightning safety
best practices for workers whose jobs involve
working outdoors:

Check NOAA Weather Reports: Prior to
beginning any outdoor work, employers and
supervisors should check NOAA weather
reports (weather.gov) and radio forecasts for
all weather hazards. OSHA recommends that
employers consider rescheduling jobs to avoid
workers being caught outside in hazardous
weather conditions. When working outdoors,
supervisors and workers should continuously
monitor weather conditions. Watch for
darkening clouds and increasing wind speeds,
which can indicate developing thunderstorms.
Pay close attention to local television, radio,
and Internet weather reports, forecasts,

and emergency notifications regarding
thunderstorm activity and severe weather.

Figure 2: Lightning strikes a communications tower.

Seek Shelter in Buildings: Employers and
supervisors should know and tell workers which
buildings to go to after hearing thunder or seeing
lightning. NOAA recommends seeking out fully
enclosed buildings with electrical wiring and
plumbing. Remain in the shelter for at least

30 minutes after hearing the last sound of thunder.

Photo: NOAA

Vehicles as Shelter: If safe building structures
are not accessible, employers should guide
workers to hard-topped metal vehicles with
rolled up windows. Remain in the vehicle for

at least 30 minutes after hearing the last sound
of thunder.

Phone Safety: After hearing thunder, do not use
corded phones, except in an emergency. Cell
phones and cordless phones may be used safely.

Emergency Action Plan

Employers should have a written Emergency
Action Plan (EAP), as outlined in 29 CFR 1910.38
or 29 CFR 1926.35. The EAP should include a
written lightning safety protocol for outdoor
workers. This lightning safety protocol should:

* Inform supervisors and workers to take
action after hearing thunder, seeing lightning,
or perceiving any other warning signs of
approaching thunderstorms.

* Indicate how workers are notified about
lightning safety warnings.

+ Identify locations and requirements for
safe shelters.

* Indicate response times necessary for all
workers to reach safe shelters.

» Specify approaches for determining when to
suspend outdoor work activities, and when to
resume outdoor work activities.

* Account for the time required to evacuate
customers and members of the public, and
the time needed for workers to reach safety.

Employers should also post information about
lightning safety at outdoor worksites. All
employees should be trained on how to follow the
EAP, including the lightning safety procedures.
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Figure 3: Cranes are especially vulnerable to lightning.
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What is lightning?

Lightning is a giant spark of electricity
in the atmosphere between clouds or
between a cloud and the ground.

Lightning can occur:

» Between the cloud and the ground
(cloud-to-ground lightning)

* Within and between thunderstorm
clouds (intra- and inter-cloud lightning)

For more information, see:
www.nssl.noaa.gov/education/svrwx101/
lightning/faq

Lightning Safety Training

Employers should adequately train all workers on
lightning safety. Training should be provided for
each outdoor worksite, so that supervisors and
workers know in advance where a worksite’s safe
shelters are and the time it takes to reach them.
Employers should train supervisors and workers
to provide lightning safety warnings in sufficient
time for everyone to reach a worksite’s safe
shelters and take other appropriate precautions.

Lightning Warning Systems

An employer’s EAP may include lightning
warning or detection systems, which can provide
advance warning of lightning hazards. However,
no systems can detect the “first strike,” detect

all lightning, or predict lightning strikes. NOAA
recommends that employers first rely on NOAA
weather reports, including NOAA Weather Radio
All Hazards: www.nws.noaa.gov/nwr.

. bl
Figure 4: Preparedness reduces lightning risks. o

(For NOAA toolkits for organizations and large venues see:
www.lightningsafety.noaa.gov/toolkits.shtml)
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Commercial lightning detection and notification
services are available to monitor for lightning
activity. These notification services can send
alerts when lightning activity develops or
moves to within a certain range of a work site.
In addition, these commercial systems can
provide mapped locations of lightning strikes
from an approaching storm. However, these
systems cannot predict the first lightning strike.
Consequently, it is important to watch the sky for
storms developing overhead or nearby and get
to a safe place prior to the first lightning strike.

Portable and hand-held lightning detectors
function by detecting the electromagnetic

signal from a nearby lightning strike and then
processing the signal to estimate the distance

to the lightning strike. These devices typically

do not detect all strikes, cannot predict the first
strike, cannot provide the location of a strike, and
are less accurate than the commercial detection
and notification systems. In some cases, simply
listening for thunder or watching the sky may be a
better indication of a developing or nearby storm.

For situations which require advance notice of
thunderstorms, NOAA recommends monitoring
forecasts and radar observations from either
commercial weather services or NOAA to stay
informed of changing weather conditions.

If Caught Outside in a Thunderstorm

If you find yourself caught outside during a
thunderstorm, there may be nothing you can do
to prevent being struck by lightning. There simply
is no safe place outside in a thunderstorm. This

is why it is very important to get to a safe place

at the first signs of a thunderstorm. If you are
caught outside follow NOAA's recommendations
to decrease the risk of being struck.

» Lightning is likely to strike the tallest objects in a
given area—you should not be the tallest object.

» Avoid isolated tall trees, hilltops, utility poles,
cell phone towers, cranes, large equipment,
ladders, scaffolding, or rooftops.

» Avoid open areas, such as fields. Never lie flat
on the ground.

* Retreat to dense areas of smaller trees that are
surrounded by larger trees, or retreat to low-
lying areas (e.g., valleys, ditches) but watch
for flooding.

» Avoid water, and immediately get out of and
away from bodies of water (e.g., pools, lakes).


http://www.nssl.noaa.gov/education/svrwx101/lightning/faq/
http://www.nssl.noaa.gov/education/svrwx101/lightning/faq/
http://www.nws.noaa.gov/nwr/
http://www.lightningsafety.noaa.gov/toolkits.shtml

Water does not attract lightning, but it is an
excellent conductor of electricity. For boating
safety see NOAA PA 200252.

» Avoid wiring, plumbing, and fencing. Lightning
can travel long distances through metal, which
is an excellent conductor of electricity. Stay
away from all metal objects, equipment, and
surfaces that can conduct electricity.

* Do not shelter in sheds, pavilions, tents,
or covered porches as they do not provide
adequate protection from lightning.

« Seek fully-enclosed, substantial buildings with
wiring and plumbing. In modern buildings,
the interior wiring and plumbing will act as an
earth ground. A building is a safe shelter as
long as you are not in contact with anything
that can conduct electricity (e.g., electrical
equipment or cords, plumbing fixtures, corded
phones). Do not lean against concrete walls or
floors (which may have metal bars inside).

OSHA Standards

Under the General Duty Clause, Section 5(a)(1) of
the Occupational Safety and Health Act of 1970
(OSH Act), employers are required to provide
their employees with a place of employment
that “is free from recognizable hazards that are
causing or likely to cause death or serious harm
to employees.” The courts have interpreted
OSHA's general duty clause to mean that an
employer has a legal obligation to provide a
workplace free of conditions or activities that
either the employer or industry recognizes as
hazardous and that cause, or are likely to cause,
death or serious physical harm to employees
when there is a feasible method to abate the
hazard. This includes lightning hazards that can
cause death or serious bodily harm.

Lightning Fatalities
Work-Related Activities

Other 23% Farming/

Ranching

| Roofing

Based on 47 cases from 2006 through 2015

Figure 5: Work-related lightning fatalities

During storms or high winds, OSHA prohibits:

« work on or from scaffolds (29 CFR 1926.451(f)(12));
» crane hoists (29 CFR 1926.1431(k)(8)); and
» work on top of walls (29 CFR 1926.854(c)).

In these situations, scaffold work may continue
only if a qualified person determines it is safe
and personal fall protection or wind screens are
provided. Crane hoists may continue only if a
qualified person determines it is safe.

Helpful Resources

* NOAA Lightning Safety on the Job,
www.lightningsafety.noaa.gov/job.shtml

» National Fire Protection Association (NFPA):

» NFPA 780: Standard for the Installation of
Lightning Protection Systems, 2014 Edition,
www.nfpa.org/codes-and-standards/document-
information-pages?mode=code&code=780

* National Lightning Safety Institute,
lightningsafety.com

» National Aeronautics and Space Administration
(NASA), Global Hydrology Resource Center,
Lightning and Atmospheric Electricity
Research, thunder.msfc.nasa.gov

» Transportation Research Board of the National
Academies,aProtecting Airport Personnel from

» Lightning Strikes, onlinepubs.trb.org/
onlinepubs/acrp/acrp_iop_004.pdf

Contact NOAA

For information on lightning safety, or to obtain
data, educational and outreach materials, and
posters, visit NOAA's lightning safety website:
www.lightningsafety.noaa.gov or the wrn
program at noaa.gov/wrn. Contact NOAA at
wrn.feedback@noaa.gov. Examples of data
available from NOAA are provided below.

U.S. Lightning Fatalities
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Figure 6: Annual lightning fatalities
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Contact OSHA

For more information, to report an emergency,
fatality, inpatient hospitalization, amputation, or
loss of an eye, or to file a confidential compliant,
or to request OSHA's free On-site Consultation
Program services for small and medium-sized
businesses, contact your nearest OSHA office,
visit www.osha.gov, or call OSHA at 1-800-321-
OSHA (6742), TTY 1-877-889-5627.

Workers’ Rights
Workers have the right to:

* Working conditions that do not pose a risk
of serious harm.

* Receive information and training (in a
language and vocabulary the worker
understands) about workplace hazards,

OSHA

Occupational Safety
U.S. Department of Labor and Health Administration

methods to prevent them, and the OSHA
standards that apply to their workplace.
Review records of work-related injuries

and illnesses.

File a complaint asking OSHA to inspect
their workplace if they believe there is a
serious hazard or that their employer is not
following OSHA's rules. OSHA will keep all
identities confidential.

Exercise their rights under the law without
retaliation, including reporting an injury or
raising health and safety concerns with their
employer or OSHA. If a worker has been
retaliated against for using their rights, they
must file a complaint with OSHA as soon as
possible, but no later than 30 days.

For more information, see OSHA’s Workers page.
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Protecting Workers
from Cold Stress

Cold temperatures and increased wind speed (wind
chill) cause heat to leave the body more quickly, putting
workers at risk of cold stress. Anyone working in the
cold may be at risk, e.g., workers in freezers, outdoor
agriculture and construction.

Common Types of Cold Stress

Hypothermia

* Normal body temperature (98.6°F) drops to 95°F or less.

* Mild Symptoms: alert but shivering.

* Moderate to Severe Symptoms: shivering stops;
confusion; slurred speech; heart rate/breathing slow;
loss of consciousness; death.

Frostbite

* Body tissues freeze, e.g., hands and feet. Can occur at
temperatures above freezing, due to wind chill. May
result in amputation.

* Symptoms: numbness, reddened skin develops gray/
white patches, feels firm/hard, and may blister.

Trench Foot (also known as Immersion Foot)

* Non-freezing injury to the foot, caused by lengthy
exposure to wet and cold environment. Can occur at air
temperature as high as 60°F, if feet are constantly wet.

* Symptoms: redness, swelling, numbness, and blisters.

Risk Factors

» Dressing improperly, wet clothing/skin, and exhaustion.

For Prevention, Your Employer Should:

« Train you on cold stress hazards and prevention.

* Provide engineering controls, e.g., radiant heaters.

* Gradually introduce workers to the cold; monitor
workers; schedule breaks in warm areas.

For more information:

® Occupational
‘) Safety and Health
Administration

U.S. Department of Labor
K www.osha.gov (800) 321-OSHA (6742)

OSHA 3156-02R 2014




WORKPLAGE SOLUTIONS

From the National Institute for Occupational Safety and Health

Preventing Cold-related lliness,
Injury, and Death among Workers

Summary

Workers, both indoors and out-
doors, in services, transportation,
agriculture, construction, and oth-
er industries may be exposed to
environmental cold stress that can
lead to thermal discomfort and in
some cases even severe injuries, ill-
nesses, or death. The National In-
stitute for Occupational Safety and
Health (NIOSH) recommends that
employers implement a cold-re-
lated illness and injury prevention
program that includes preventive
measures such as using engineer-
ing controls, establishing work/
rest schedules, training workers
about the hazards of working in
cold environments, and providing
appropriate cold-weather gear.

Description of
Exposure

Workers who work in cold environ-
ments may be at risk of cold stress. Ex-
posure to cold can be an uncomfortable
and potentially dangerous situation.
Health emergencies can occur in peo-
ple who work outdoors or in an area

that is purposefully kept cold, poorly
insulated, or without heat. People who
have previously experienced frostbite,
sedentary workers, and those with
poor circulation may be especially
susceptible. For indoor workers, work
in cold, damp conditions can be un-
comfortable and may lead to declin-
ing work performance (i.e., a decline
in cognitive function and dexterity)
or result in cold-related illness or in-
jury. Cold-related conditions can also
worsen musculoskeletal injuries and
vascular disorders. For outdoor work-
ers, what constitutes cold stress can
vary across different areas of the coun-
try. In regions where workers are un-
accustomed to winter weather, near
freezing temperatures are considered
factors for cold stress. Whenever out-
door temperatures drop substantially
and wind speed increases, heat leaves
the body more rapidly. According to
the American Conference of Govern-
mental Industrial Hygienists (AC-
GIH®) Threshold Limit Values (TLV®),
workers should be protected from ex-
posure to cold so that the deep core
temperature does not fall below 96.8°F
(36°C) and to prevent frostbite to body
extremities [ACGIH 2019]. Serious
health problems can occur when the
body is unable to stay warm enough.

J
Photo by MarianVejcik/Getty Images

Cold-related llinesses
and Injuries

Cold-related illnesses and injuries in-
clude chilblains, trench foot, frostbite,
and hypothermia.

Chilblains. Chilblains are the painful in-
flammation of small blood vessels in
the skin that occur in response to re-
peated exposure to cold but nonfreez-
ing temperatures. Small blood vessels
in the skin may become permanently
damaged by cold temperatures, result-
ing in redness and itching during ad-
ditional exposures. Symptoms of chil-
blains include redness, itching, possible
blistering, inflammation, and possible
ulceration in severe cases.

Centers for Disease Control

and Prevention

National Institute for Occupational
Safety and Health




Trench Foot. Trench foot is an injury of the feet after pro-
longed exposure to wet and cold-related conditions. Trench
foot occurs because wet feet lose heat faster than dry feet. To
prevent heat loss, the body constricts blood vessels in the feet,
and then the skin tissue begins to die. Symptoms of trench foot
include reddening of the skin, numbness, leg cramps, swelling,
tingling pain, blisters or ulcers, bleeding under the skin, and
gangrene (e.g., foot turns purple, blue, or gray).

Frostbite. Frostbite is an injury caused by freezing of the skin
and deeper tissues, resulting in the loss of feeling and color in
the affected areas. Frostbite can permanently damage body tis-
sues, and severe cases can lead to amputation. Examples of risk
factors for frostbite include contact with metal or water, dehy-
dration, diabetes, smoking, alcohol abuse, sedating or judg-
ment impairing medications, and prior history of frostbite.
Symptoms of frostbite include numbness; tingling or sting-
ing; aching; and bluish or pale, waxy skin. During treatment
of frostbite and trench foot, avoid rubbing or putting pressure
on affected areas, since that can damage tissue.

Hypothermia. When exposed to cold temperatures, the body
loses heat faster than it can be produced. Prolonged expo-
sure to cold causes internal body temperature to drop, result-
ing in a condition called hypothermia. Hypothermia affects
brain function, making the victim unable to think clearly or
move well (i.e., they may be unable to protect themselves from
hazards, or experience slips, trips, and falls). This makes hy-
pothermia particularly dangerous because a person may not
recognize the symptoms and will be unable to make life-pre-
serving decisions. Symptoms of hypothermia can depend on
how long a person has been exposed to cold temperatures and
individual variability.

Hypothermia Symptoms and First Aid
Early symptoms include shivering, fatigue, loss of coordina-
tion, confusion, and/or disorientation.

Late symptoms include no shivering, blue skin, dilated pupils,
slowed pulse and breathing, and/or loss of consciousness.

If hypothermia is suspected, medical assistance should be re-
quested immediately (e.g., call 911). Begin first aid by:

1. moving the worker to a warm room or vehicle,
2. removing wet clothing,

3. covering their body with loose, dry blankets, clothing, or
towels (may use skin-to-skin contact or warm bottles or
hot packs in armpits, sides of chest, and groin to increase
body’s temperature), and

4. providing warm, non-alcoholic beverages if the worker is
conscious.

If the worker has no pulse, cardiopulmonary resuscitation
(CPR) should be provided and continued during the warm-
ing attempts, until the person responds or medical aid be-
comes available. Chest compressions should not be per-
formed for patients who manifest an organized rhythm on
a cardiac monitor (e.g., automated external defibrillator
[AED]), even if they have no palpable pulses and no oth-
er signs of life. The worker should be handled very gently
and kept horizontal, because when cold, the heart is prone to
ventricular fibrillation with any disturbance. Severely hypo-
thermic patients have been known to survive neurological-
ly intact after long periods (over an hour) in a state of “sus-
pended animation” [State of Alaska DHSS 2014].

Photo by ilkercelik/Getty Images

Case Reports

Indoor Environment: Airline Catering
Facility

In an airline catering facility cold room (approximate-
ly 40°F), meals were assembled at workstations in shifts
lasting 3-8 hours [Ceballos et al. 2015; NIOSH 2014]. Be-
cause preparations sometimes required fine manual dexter-
ity (e.g., thinly slicing fish, decorating with small garnish-
es), the workers preferred wearing thin gloves instead of
thicker, better insulated gloves. The frozen food they han-
dled caused their hands to become cold and numb. Drafts in-
side the cold room made some areas feel colder than others,
and air velocities exceeded the recommended guidelines
of 200 feet per minute (FPM) [ACGIH 2019]. In addition,
the workers felt that their breaks were not long enough to
warm up, or to change out of wet or sweat-dampened cloth-
ing. An evaluation of the cold room concluded that thermal
comfort concerns perceived by workers might have result-
ed from workstation air drafts, insufficient use of person-
al protective equipment (e.g., better insulated gloves) due
to dexterity concerns, work practices, and lack of knowl-
edge about good health and safety practices. In an evalua-
tion of a second airline catering facility where the temper-
ature was approximately 40°F, workers reported that they



felt discomfort working in cold temperatures, particularly
in the freezer or coolers [NIOSH 2015]. The reported find-
ings suggest that language was a barrier to effective training
and communication regarding workplace safety and health
because employees came from 18 countries.

Outdoor Environment: Long Haul
Driving Along Highway

In the winter of 2009, a 56-year-old male truck driver went
to the emergency room seeking care [Alaska Trauma Regis-
try]. He had come to Alaska after a long haul drive through
Canada. Along his route, he had stopped to change a fuel fil-
ter. He accidentally splashed diesel fuel on his gloves, which
froze to his hands as he worked outside along the highway.
After arriving at his destination, he had to spend a night at
the hospital receiving treatment for his frostbitten hands.

Outdoor Environment: Sheep Ranch

At 3:00 p.m., a 58-year-old woman (who was wearing tennis
shoes, blue jeans, sweater, jacket, and gloves) and her hus-
band left their sheep ranch headquarters to round up their
animals and bring them in for protection from a major snow
storm that was developing [NIOSH 1990]. The woman sep-
arated from her husband to chase down a second flock of
sheep. Shortly afterward, a high wind arose and created
whiteout conditions in the area. The husband was unable to
locate the woman and returned to the ranch to obtain ad-
ditional help. At 10:00 p.m., the sheriff’s department, local
volunteer fire department, emergency medical service, and
search and rescue units became involved in the search. The
search continued until 3:00 a.m., when it was decided to wait
for daylight. At 7:45 a.m., the body of the woman was found.
Autopsy results showed she had died from hypothermia.

Recommendations

Whether in an indoor or outdoor environment where cold
stress conditions are possible, employers and workers should
be aware of symptoms of cold-related illness and injury, not
only in themselves but also in their coworkers, and be pre-
pared to immediately notify their supervisor, provide first
aid, and seek prompt medical assistance (e.g., call 911).

Prevention is the best way to avoid cold-related illness and
injury. Employers and workers should follow the NIOSH
recommendations below to reduce the risk of cold-related
illness and injury.

All Cold Environments
Employers should:

m Train supervisors and workers to prevent, recognize, and
treat cold-related illness and injury.

® Provide training in a language and vocabulary that the
workers understand.

m Reduce workers’ time spent in the cold environment.

m Reduce the physical demands of workers (e.g., use relief
workers or rotate extra workers in and out of work for
long, demanding jobs).

m Ensure access to warm areas and a place to change out of
wet clothes.

m Encourage employees to take breaks to warm up when
needed.

® Monitor workers in cold conditions and initiate a buddy
system.

®m Include a medical and environmental thermometer and
chemical hot packs in first aid kits.

m Participate in joint management/employee safety com-
mittees.

® Provide appropriate cold weather gear such as hats, gloves,
and boots for work in cold environments.

m Provide wind protective clothing based on air velocities.

® Provide prompt medical attention to workers who show
signs of cold-related illness or injury.

Workers should:

m Take regular breaks to warm up.
® Monitor their physical condition and that of coworkers.

m Stay hydrated by drinking lots of water; warm beverages
may help increase body temperature.

m Stay well nourished by snacking on high carbohydrate
foods.

® Avoid touching cold metal or wet surfaces with bare skin.

Photo by sorn340/Getty Images



m Report signs and symptoms of cold-related illness and in-
jury to supervisors and medical staff immediately.

m Participate in joint management/employee safety com-
mittees.

m Carry extra cold weather gear, such as a change of clothes,
in case work clothing gets wet.

m Wear several layers of loose clothing for better insulation;
take layers off if you begin to sweat and put them back on
when you cool down. Inner layers should be wool or syn-
thetic fabrics to wick away moisture; outer layers should
be wind and water-resistant.

m Avoid wearing wet clothes.

m Protect the ears, face, hands, and feet by wearing hats,
gloves, socks, and boots.

Indoor Environments
Employers should:
m Install equipment to reduce drafts and condensation.

m Provide warm water or dry air heaters outside cold rooms
for workers to warm their hands.

® Minimize air velocity and not exceed 200 FPM.

m Perform preventative maintenance on a regular sched-
ule and make repairs if heating systems are not working

properly.
m Rotate employees to different tasks after every break.

® Minimize work requiring manual dexterity in cold rooms.

m Provide glove alternatives for workers inside cold rooms
(e.g., glove liners or fingerless gloves to wear under plas-
tic gloves).

Photo by wabeno/Getty Images

Outdoor Environments
Employers should:

m Create a plan for assessing and acting on workplace haz-
ards posed by sudden weather changes, such as dropping
temperatures or increasing wind speeds.

m Schedule normal maintenance and repairs in cold areas
for warmer months when possible.

m Schedule cold jobs for the warmer part of the day.

m Ensure that workers traveling through or working in re-
mote areas have appropriate cold-weather survival equip-
ment (e.g., emergency communications equipment such
as a personal locator beacon or satellite phone).
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OSHAH

How to Protect Yourself and Others

* Know the symptoms; monitor yourself and co-workers.

* Drink warm, sweetened fluids (no alcohol).
* Dress properly:
— Layers of loose-fitting, insulating clothes
- Insulated jacket, gloves, and a hat (waterproof, if
necessary)
- Insulated and waterproof boots

What to Do When a Worker
Suffers from Cold Stress

For Hypothermia:

» Call 911 immediately in an emergency.
» To prevent further heat loss:
— Move the worker to a warm place.
— Change to dry clothes.
Cover the body (including the head and neck)
with blankets, and with something to block the cold
(e.g., tarp, garbage bag). Do not cover the face.
« If medical help is more than 30 minutes away:
— Give warm, sweetened drinks if alert (no alcohol).
— Apply heat packs to the armpits, sides of chest,
neck, and groin. Call 911 for additional rewarming
instructions.

For Frostbite:

* Follow the recommendations “For Hypothermia”.

* Do not rub the frostbitten area.

» Avoid walking on frostbitten feet.

* Do not apply snow/water. Do not break blisters.

* Loosely cover and protect the area from contact.

* Do not try to rewarm the area unless directed by
medical personnel.

For Trench (Immersion) Foot:

*« Remove wet shoes/socks; air dry (in warm area); keep
affected feet elevated and avoid walking. Get medical
attention.

For more information:

® Occupational
‘) Safety and Health
Administration

U.S. Department of Labor
www.osha.gov (800) 321-OSHA (6742)

I
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Safety Data Sheet
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3

Effective date: 12.08.2015 Revision : 12.10.2015

ITrade Name: Alconox |

]1 ldentification of the substance/mixture and of the supplier ' I

1.1 Product identifier

Trade Name: Alconox
Synonyms:
Product number: Alconox

1.2 Application of the substance / the mixture : Cleaning material/Detergent

1.3 Details of the supplier of the Safety Data Sheet

Manufacturer Supplier
Alconox, Inc. Not Applicable
30 Glenn Street

White Plains, NY 10603

1-914-948-4040

Emergency telephone number:
ChemTel Inc
North America: 1-800-255-3924
International: 01-813-248-0585

2 Hazards identification

2.1 Classification of the substance or mixture:
In compliance with EC regulation No. 1272/2008, 29CFR1910/1200 and GHS Rev. 3 and amendments.

Hazard-determining components of labeling:
Tetrasodium Pyrophosphate
Sodium tripolyphosphate
Sodium Alkylbenzene Sulfonate

2.2 Label elements:

Skin irritation, category 2.
Eye irritation, category 2A.

Hazard pictograms:

O

Signal word: Warning

Hazard statements:
H315 Causes skin irritation.
H319 Causes serious eye irritation,

Precautionary statements:
P264 Wash skin thoroughly after handling.
P280 Wear protective gloves/protective clothing/eye protection/face protection.
P302+P352 If on skin: Wash with soap and water.
P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses if
present and easy to do. Continue rinsing.
P321 Specific treatment (see supplemental first aid instructions on this label).
P332+P313 If skin irritation occurs: Get medical advice/attention.
P362 Take off contaminated clothing and wash before reuse.
P501 Dispose of contents and container as instructed in Section 13.
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Safety Data Sheet
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3

Effective date: 12.08.2015 Revision : 12.10.2015

| Trade Name: Alconox

Additional information: None.

Hazard description
Hazards Not Otherwise Classified (HNOC): None

Information concerning particular hazards for humans and environment:
The product has to be labelled due to the calculation procedure of the "General Classification guideline
- for preparations of the EU" in the latest valid version.

Classification system:
The classification is according to EC regulation No. 1272/2008, 29CFR1910/1200 and GHS Rev. 3 and
amendments, and extended by company and literature data. The classification is in accordance with the
latest editions of international substances lists, and is supplemented by information from technical
literature and by information provided by the company.

3 Composition/information on ingredients

3.1 Chemical characterization : None
3.2 Description : None

3.3 Hazardous components (percentages by weight)

Identification Chemical Name Classification Wt. %
CAS number: Sodium tripolyphosphate Skin Irrit. 2 ; H315 12-28
7758-29-4 Eye Irrit. 2; H319
CAS number: Sodium Alkylbenzene Suffonate Acute Tox. 4; H303 8-22
68081-81-2 Skin Irrit. 2 ; H315

Eye Irrit. 2; H319
CAS number: Tetrasodium Pyrophosphate Skin Irrit. 2 ; H315 2-16
7722-88-5 Eye Irrit. 2; H319

3.4 Additional Information : None.

4 First aid measures

4.1 Description of first aid measures

General information: None.

After inhalation:
Maintain an unobstructed airway.
Loosen clothing as necessary and position individual in a comfortable position.

After skin contact:
Wash affected area with soap and water.
Seek medical attention if symptoms develop or persist.

After eye contact:
Rinse/flush exposed eye(s) gently using water for 15-20 minutes.
Remove contact lens(es) if able to do so during rinsing.
Seek medical attention if irritation persists or if concerned.

After swallowing:
Rinse mouth thoroughly.
Seek medical attention if irritation, discomfort, or vomiting persists.
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Safety Data Sheet
according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3

Effective date: 12.08.2015 Revision : 12.10.2015

Trade Name: Alconox

4.2 Most important symptoms and effects, both acute and delayed
None

4.3 Indication of any immediate medical attention and special treatment needed:
No additional information.

5 Firefighting measures

5.1 Extinguishing media
Suitable extinguishing agents:
Use appropriate fire suppression agents for adjacent combustible materials or sources of ignition.

For safety reasons unsuitable extinguishing agents : None

5.2 Special hazards arising from the substance or mixture :
Thermal decomposition can lead to release of irritating gases and vapors.

5.3 Advice for firefighters

Protective equipment:
Wear protective eye wear, gloves and clothing.
Refer to Section 8.

5.4 Additional information :
Avoid inhaling gases, fumes, dust, mist, vapor and aerosols.
Avoid contact with skin, eyes and clothing.

6 Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures :
Ensure adequate ventilation.
Ensure air handling systems are operational.

6.2 Environmental precautions :
Should not be released into the environment.
Prevent from reaching drains, sewer or waterway,

6.3 Methods and material for containment and cleaning up :
Wear protective eye wear, gloves and clothing.

6.4 Reference to other sections : None

7 Handling and storage

7.1 Precautions for safe handling :
Avoid breathing mist or vapor.
Do not eat, drink, smoke or use personal products when handling chemical substances.

7.2 Conditions for safe storage, including any incompatibilities :
Store in a cool, well-ventilated area.

7.3 Specific end use(s):
No additional information.
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| Trade Name: Alconox |

5l

IE Exposure controls/personal protection

8.1 Control parameters :
7722-88-5, Tetrasodium Pyrophosphate, OSHA TWA 5 mg/m3.
8.2 Exposure controls

Appropriate engineering controls:

Emergency eye wash fountains and safety showers should be available in the immediate vicinity of use

or handling.

Respiratory protection:
Not needed under normal conditions.

Protection of skin:

Select glove material impermeable and resistant to the substance.

Eye protection:

Safety goggles or glasses, or appropriate eye protection.

General hygienic measures:
Wash hands before breaks and at the end of work.
Avoid contact with skin, eyes and clothing.

9 Physical and chemical properties

Appearance (physical
state, color):

White and cream colored
flakes - powder

Explosion limit lower:
Explosion limit upper:

Not determined or not
available.
Not determined or not
available,

Not determined or not

Not determined or not

Odor: available. Vapor pressure at 20°C: available.

; Not determined or not S Not determined or not
Odor threshold: available. Vapor density: available.
pH-value: 9.5 (agueous solution) Relative density: NOHUSISHITTET oF et

available,

Melting/Freezing point:

Not determined or not
available.

Solubilities:

Not determined or not
available.

Boiling point/Boiling

Not determined or not

Partition coefficient (n-

Not determined or not

range: available. octanol/water): available.
! _INot determined or not Auto/Self-ignition Not determined or not
Flash point (closed cup): available. temperature: available.

Evaporation rate:

Not determined or not
available.

Decomposition
temperature:

Not determined or not
available,
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| Trade Name: Alconox

a. Kinematic: Not
determined or not
Flammability (solid, Not determined or not 5 * available.
gaseous): available. G b. Dynamic: Not
determined or not
available.

Density at 20°C: Not determined or not available.

|10 stability and reactivity

10.1 Reactivity : None

10.2 Chemical stability : None

10.3 Possibility hazardous reactions : None
10.4 Conditions to avoid : None

10.5 Incompatible materials : None

10.6 Hazardous decomposition products : None

11 Toxicological information

11.1 iInformation on toxicological effects :

Acute Toxicity:
Oral:
: LD50 > 5000 mg/kg oral rat - Product .
Chronic Toxicity: No additional information.
Skin corrosion/irritation:

Sodium Alkylbenzene Sulfonate: Causes skin irritation, .

Serious eye damage/irritation:
Sodium Alkylbenzene Sulfonate: Causes serious eye irritation .
Tetrasodium Pyrophosphate: Rabbit - Risk of serious damage to eyes .
Respiratory or skin sensitization: No additional information.
Carcinogenicity: No additional information.
IARC (International Agency for Research on Cancer): None of the ingredients are listed.
NTP (National Toxicology Program): None of the ingredients are listed.
Germ cell mutagenicity: No additional information.
Reproductive toxicity: No additional information.

5TOT-single and repeated exposure: No additional information.

Additional toxicological information: No additional information.

12 Ecological information —I
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according to 1907/2006/EC (REACH), 1272/2008/EC (CLP), 29CFR1910/1200 and GHS Rev. 3

Effective date: 12.08.2015 Revision : 12.10.2015

Trade Name: Alconox

12.1 Toxicity:

Sodium Alkylbenzene Sulfonate: Fish, LC50 1.67 mg/l, 96 hours.
Sodium Alkylbenzene Sulfonate: Aquatic invertebrates, EC50 Daphnia 2.4 mg/l, 48 hours.
Sodium Alkylbenzene Sulfonate: Aquatic Plants, EC50 Algae 29 mg/l, 96 hours.
Tetrasodium Pyrophosphate: Fish, LC50 - other fish - 1,380 mg/l - 96 h.
Tetrasodium Pyrophosphate: Aquatic invertebrates, EC50 - Daphnia magna (Water flea) - 391 mg/l - 48
h.
12.2 Persistence and degradability: No additional information.
12.3 Bioaccumulative potential: No additional information.
12.4 Mobility in soil: No additional information.
General notes: No additional information.

12.5 Results of PBT and vPvB assessment:

PBT: No additional information.
vPvB: No additional information.

12.6 Other adverse effects: No additional information.

13 Disposal considerations

13.1 Waste treatment methods {consult local, regional and national authorities for proper disposal)
Relevant Information:

It is the responsibility of the waste generator to properly characterize all waste materials according to
applicable regulatory entities. (US 40CFR262.11).

14 Transport information

14.1 UN Number: None
ADR, ADN, DOT, IMDG, IATA

14.2 UN Proper shipping name: None
ADR, ADN, DOT, IMDG, IATA

14.3 Transport hazard classes:
ADR, ADN, DOT, IMDG, IATA

Class: None
Label: None
LTD. QTY: None
Us DOT
Limited Quantity Exception: None
Bulk: Non Bulk:
RQ (if applicable): None RQ (if applicable): None
Proper shipping Name: None Proper shipping Name: None
Hazard Class: None Hazard Class: None
Packing Group: None Packing Group: None
Marine Pollutant (if applicable): No Marine Pollutant (if applicable): No

additional information. additional information.
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Trade Name: Alconox

Comments: None Comments: None

14.4 Packing group: None
ADR, ADN, DOT, IMDG, IATA

14.5 Environmental hazards : None
14.6 Special precautions for user: None
Danger code (Kemler): None
EMS number: None
Segregation groups: None

14.7 Transport in bulk according to Annex Il of MARPOL73/78 and the IBC Code: Not applicable.

14.8 Transport/Additional information:

Transport category: None
Tunnel restriction code: None
UN "Model Regulation": None

15 Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture.

North American

SARA

Section 313 (specific toxic chemical listings): None of the ingredients are listed.
Section 302 (extremely hazardous substances): None of the ingredients are listed.

CERCLA (Comprehensive Environmental Response, Clean up and Liability Act) Reportable
Spill Quantity: None of the ingredients are listed.
TSCA (Toxic Substances Control Act):

Inventory: All ingredients are listed.
Rules and Orders: Not applicable.

Proposition 65 (California):

Chemicals known to cause cancer: None of the ingredients are listed.

Chemicals known to cause reproductive toxicity for females: None of the ingredients are
listed.

Chemicals known to cause reproductive toxicity for males: None of the ingredients are listed.
Chemicals known to cause developmental toxicity: None of the ingredients are listed.

Canadian

Canadian Domestic Substances List (DSL):
All ingredients are listed.

EU

I RFACH Artirla R7 (ISUHC)Y: Ninna nf the inaradiante aro licted —I
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| Trade Name: Alconox

Germany MAK: Not classified.

Asia Pacific

Australia
Australian inventory of Chemical Substances (AICS): All ingredients are listed.

China
Inventory of Existing Chemical Substances in China (IECSC): All ingredients are listed.

Japan
Inventory of Existing and New Chemical Substances (ENCS): All ingredients are listed.

Korea
Existing Chemicals List {(ECL): All ingredients are listed.

New Zealand
New Zealand Inventory of Chemicals (NZOIC): All ingredients are listed.

Philippines
Philippine Inventory of Chemicals and Chemical Substances (PICCS): All ingredients are listed.

Taiwan

Taiwan Chemical Substance Inventory (TSCI): All ingredients are listed.

16 Other information

Abbreviations and Acronyms: None

Summary of Phrases

Hazard statements:
H315 Causes skin irritation.
H319 Causes serious eye irritation.

Precautionary statements:
P264 Wash skin thoroughly after handling.
P280 Wear protective gloves/protective clothing/eye protection/face protection.
P302+P352 If on skin: Wash with soap and water.
P305+P351+P338 If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses if
present and easy to do. Continue rinsing.
P321 Specific treatment {see supplemental first aid instructions on this label).
P332+P313 If skin irritation occurs: Get medical advice/attention.
P362 Take off contaminated clothing and wash before reuse.
P501 Dispose of contents and container as instructed in Section 13.

Manufacturer Statement:

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and
belief at the date of its publication. The information given is designed only as guidance for safe handling,
use, processing, storage, transportation, disposal and release and is not to be considered a warranty or
quality specification. The information relates only to the specific material designated and may not be valid
for such material used in combination with any other materials or in any process, unless specified in the
text.
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[ Trade Name: Alconox
HMIS: 1-0-0
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