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1.0 INTRODUCTION

This report presents the design assumptions and criteria that have been used to design the remedial cleanup
action at the Cascade Timber Log Yard No. 3 (site). The site is located on Maxwell Way between Port of
Tacoma Road and Thorne Road in Tacoma, Washington. This Design Engineering Report was prepared for
the sole use of the Port of Tacoma (the Port), the only intended beneficiary of HLA’s work. No other party
should rely on the information contained herein without prior written consent of HLA. This report is
written in conformance with the requirements of the Model Toxics Control Act (MTCA), WAC 173-340-
400(4)(a) (Washington State Department of Ecology, 1991) and describes the site, the cleanup requirements,
and design parameters for the selected cleanup action. The Port is working in accordance with Consent
Decree No. DE93TC-S303 issued by the Washington State Department of Ecology (Ecology) to clean up the
site in accordance with MTCA.

1.1 Project Description

The Cascade Timber No. 3 Log Sort Yard is an 18.57-acre parcel of land owned by the Port. The property is
divided into two parcels: a 7.84-acre parcel to the northeast and a 10.73-acre parcel to the southwest. The
Remedial Investigation/Feasibility Study (RI/FS) concluded that only the 10.73-acre parcel was impacted
with metals. Therefore, this report addresses only the southwest parcel which requires cleanup.

The southwest parcel (the site) was leased to Cascade Timber Company (Cascade) from 1978 through 1987,
to store and sort logs. Between January and March, 1982, approximately 500 tons of slag generated by
Asarco Inc. of Tacoma, Washington was placed on the site by Cascade for use as a ballast material. In 1985,
the Ecology completed an assessment of twelve log sort yards, including the site. Ecology concluded the
Asarco slag ballast material was responsible for elevated concentrations of heavy metals in stormwater
runoff from the log sort yards. Arsenic, zinc, copper and lead were identified as metals of concern. The site
has not been in use since 1987.

HLA completed the RI/FS for the Port in conformance with MTCA to determine the nature and extent of
metals onsite and leaving the site, and to develop a solution to clean up the facility. Results of the RI/FS
were presented in an August 16, 1993 report titled "Remedial Investigation and Feasibility Study Report,
Cascade Timber No. 3 Log Sort Yard, Tacoma, Washington." Of the remedial alternatives considered,
capping the site to eliminate direct contact with heavy metals was the recommended remedy. The cap also
eliminates the contact between the stormwater and arsenic and therefore minimizes the migration of metals
from the site in the stormwater and groundwater. A more detailed summary of the RI/FS is included in
Section 2 of this report.

Based on the results of the RI/FS, HLA recommended capping the site as the preferred remedial action to
mitigate the migration of metals from the site via stormwater runoff. The cleanup objectives of the remedial
action for soil for the protection of human health are to reduce chemical concentration in soil to levels below
200 mg/kg for arsenic and 1,000 mg/kg for lead, or to minimize ingestion or direct contact with soil having
concentrations greater than these. The cleanup objectives for soil for the protection of the environment are
to minimize migration of chemicals that would contaminate groundwater or surface water in excess of
groundwater and surface water requirements. The cleanup objective for groundwater was established for
protection of the environment and not established for protection of human health because the groundwater
in not considered a potential future drinking water source. The cleanup objectives for groundwater are to
minimize the migration of groundwater with concentrations greater than 36 ug/l of arsenic, 10 ug/1 for
copper, 10 ug/l for lead, and 77 ug/l for zinc to surface water to meet ambient surface water quality criteria.
The cleanup objectives for surface water are to reduce concentrations to levels at or below 36 ug/l of arsenic,
10 ug/l for copper, 10 ug/l for lead, and 77 ug/l for zinc in stormwater and to prevent contact of surface water
with contaminated soil that may result in concentrations in surface water above these concentrations.
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Introduction

To meet the remedial action objectives, a low permeability cap will be constructed over the slag and
impacted soil which will be left onsite in order to eliminate stormwater from coming in contact with slag
and soil. The slag and impacted soil containing elevated levels of metals will be consolidated to several
areas on the site to reduce the potential for disturbance and exposure as a result of future site activities. In
addition, slag from outside of the property line will be moved onto the site. A low permeability cap,
designed to eliminate infiltration, will be constructed over the slag and soil that are onsite. A cover system
will be designed to withstand the planned future (post-closure) use of the site. Post-closure, the Port will
probably use the site for a log sort yard. Long term future use may be for intermodal container storage. Both
uses are consistent with current planning issues. The cover will be graded to collect stormwater runoff for
discharge into the City of Tacoma’s existing storm drainage system. The City’s system ultimately discharges
into the Sitcum Waterway. A downstream analysis of the site was performed to verify that the City’s system
can accommodate this additional flow.

1.2 Facility Information

The Port of Tacoma (Port) is the owner of the site and is responsible for design and construction of the cap.
The Port intends to implement the cleanup action by November 1, 1994. The Port will be responsible for
operating and maintaining the site after construction is complete. The Port is also responsible for
maintaining the integrity of the cap including placing institutional controls on future use of the site as
necessary.

Contact persons with the Port are:

Mr. Curtis Ratcliffe, Chief Engineer

Ms. Suzanne Dudziak, Environmental Program Manager
Port of Tacoma

P.O. Box 1837

Tacoma, Washington 98401-1837

(206) 383-5841

1.3 Report Organization
This Design Engineering Report is organized in the following manner.

» Section 2 presents a summary of the RI and FS.
* Section 3 presents the engineering criteria for the low permeability cap.
e Section 4 describes the schedule for completing the remedial action.

 Section 5 describes the health and safety issues related to the remedial action and includes a
description of the compliance monitoring that will occur during and after cleanup.

» Section 6 describes in general terms the operation and maintenance activities that will occur after
completing the construction of the cap.

To facilitate reviewing this engineering report, Table 1 lists information required by the Consent Decree
issued by Ecology to be included in the engineering design report. The table lists the requirements and
where the information can be found in this report.
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TABLE 1

CASCADE TIMBER LOG YARD NO. 3
DESIGN ENGINEERING REPORT
INFORMATION LOCATOR

Consent Decree Task Number
Task 1 - Draft Engineering Design Report

Design Engineering Report Section or Attachment
where Information can be found:

(a) Goals of the cleanup action:
- general
- specific cleanup requirements
- performance requirements

1.1 Project Description
1.1  Project Description
1.1  Project Description

(b) General information on the facility:
- summary of the remedial investigation
- summary of the feasibility study
- update of the RI/FS

2.1 Summary of the Remedial Investigation
2.2 Summary of the Feasibility Study
2.3 Estimates of Volume of Media Requiring Remediation

(c) Identification of who will own, operate, and maintain the cleanup action:
- during construction
- after construction

1.2 Facility Information
1.2 Facility Information

(d) Facility maps showing:
- existing site conditions
- proposed location of cleanup action

Figure G3 - Existing Site Plan
Figure C1 - Slag Relocation Plan, Figure C4 - Drainage Plan

(e) Location of materials to be treated or otherwise managed, including
contaminated soil and sediment

2.1 Summary of the Remedial Investigation
2.3 Estimates of volume of Media Requiring Remediation

(f) Schedule for remedial action and monitoring

4.1 Schedule for Design and Construction, Figure 1 - Schedule
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TABLE 1
CASCADE TIMBER LOG YARD NO. 3
DESIGN ENGINEERING REPORT
INFORMATION LOCATOR

Consent Decree Task Number Design Engineering Report Section or Attachment
Task 1 - Draft Engineering Design Report where Information can be found:
(g) Description and conceptual plan of the:

- cleanup actions 3.1 Conceptual Plan of Action

- treatment units Not applicable

- facilities ; Not applicable

(h) Engineering justification for design parameters:

- design criteria 3.2 Drainage Criteria, 3.4 Subbase, 3.5 Low Permeability Cap
- design assumptions 3.2 Drainage Criteria, 3.4 Subbase, 3.5 Low Permeability Cap
- design calculations Appendix A

- demonstration that cleanup action will achieve compliance with cleanup
requirements by:

- citing pilot or treatability test data Not applicable
- results from similar operations 2.2 Summary of the Feasibility Study
- scientific evidence from literature 2.2 Summary of the Feasibility Study
- justification for thickness, durability and permeability of asphalt 3.4 Subbase, 3.6 Low Permeability Cap, 3.5 Pavement Alternatives
cap system 3.7 Recommended Pavement Section

(i) Design features for control of hazardous materials spills and accidental
discharge 5.1 - Design Features for Control of Hazardous Releases

(j) Design features to assure long-term safety of workers and local residences 5.2 Design Features to Protect Workers and Local Residences

(k) Discussion of methods for management or disposal of any treatment
residual and other waste materials generated 5.3 Management of Waste Materials Generated During Cleanup
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TABLE 1

CASCADE TIMBER LOG YARD NO. 3
DESIGN ENGINEERING REPORT
INFORMATION LOCATOR

Consent Decree Task Number
Task 1 - Draft Engineering Design Report

Design Engineering Report Section or Attachment
where Information can be found:

(1) Facility specific characteristics which may affect design, construction, or
operation:
- relationship of the proposed cleanup action to existing facility operations
- probability of flooding
- waste settling/subsidence
- temperature extremes
- planned post-remedial sites uses/activities
- local planning and development issues
- soil characteristics
- groundwater system characteristics
- surface water system characteristics

1.2 Facility Information

3.12 Flooding and Seismic Activity
3.4 Subbase

3.10 Temperature Extremes

1.1  Project Description

1.1 Project Description

3.4 Subbase

3.11 Groundwater

3.2 Drainage Criteria

(m) Information not provided in the RI/FS needed to fulfill the requirements of
the State Environmental Policy Act (RCW 43.21C) and additional
information needed to address applicable state, federal and local
requirements

SEPA checklist included as Appendix F

(n) Copy of all permits

Contractor required to get grading and paving permits

(o) Final construction plans and specifications

Appendix G (bound separately)

(p) Quality control tests to be performed to document construction

4.2 Construction Testing
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TABLE 1

CASCADE TIMBER LOG YARD NO. 3
DESIGN ENGINEERING REPORT
INFORMATION LOCATOR

Consent Decree Task Number
Task 1 - Draft Engineering Design Report

Deslign Engineering Report Secflon or Attachment
where Information can be found:

(q) Compliance monitoring plan in accordance with WAC 173-340-410:
- during construction
- during operation
- sampling and analysis plan in accordance with WAC 173-340-820
- protection monitoring plan
- performance monitoring plan
- confirmation monitoring plan

5.4 Description of Compliance Monitoring
5.4 Description of Compliance Monitoring
Appendix C
Appendix C
Appendix C
Appendix C

(r) Safety and health plan per WAC 173-340-810

5.2 Design Features to Protect Workers and Local Residences, and

Appendix B
(s) Operation and maintenance plan Appendix D
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2.1

2.0 SUMMARY OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Summary of the Remedial Investigation

The RI field investigation, which was conducted intermittently from February, 1992 through March, 1993,
included the following activities:

Manually excavating 172 near-surface test holes to categorize materials present (i.e. slag, wood waste,
sand, gravel, soil), identify relative percentages, and record vertical distribution;

Collecting three soil samples from depth intervals of approximately 0- to 6-inches, 1.0- to 1.5-feet, and
2.5- to 3.0-feet below ground surface from 54 separate locations within the log yard;

Drilling, installing, and developing seven shallow monitoring wells;
Drilling and collecting soil samples from three shallow borings;

Sampling eight monitoring wells (seven newly installed by HLA and one existing) during three separate
sampling events.

Recording monthly water-level elevations for each well, over a six-month long monitoring period;
Conducting slug tests on three of the shallow monitoring wells; and

Sampling stormwater runoff during three independent rain events, spaced approximately two or three
months apart.

The results of the RI are summarized below:

Site Conditions - Subsurface conditions encountered at the site are characterized by three deposits: a
shallow fill layer composed primarily of wood waste, gravel and/or slag up to 3-feet thick; a sandy
dredge fill layer up to 7-feet thick underlying the shallow fill layer; and a tidal marsh and delta deposit
consisting of silty clay underlain by sand. Shallow groundwater occurs in the sandy dredge fill layer
under unconfined conditions. The depth to water in this layer ranged from 2- to 8-feet below ground
surface. A second water-bearing zone was encountered beneath the silty clay unit in the sandy layers of
delta deposits. The silty clay separating this zone from the shallow water-bearing zone appears to range
in thickness from 1- to 11-feet beneath the site. Stormwater accumulates in ponds and was observed to
flow offsite in 3 of the 9 sub-basins identified during topographic mapping. Stormwater observed to run
off the site discharges to the nearby Sitcum Waterway via the City of Tacoma’s storm drain system.

Soil - The occurrence of elevated levels of metals in soil generally corresponds to the distribution of
slag. Figure C1 shows the location and depth of slag found during the RI. In areas where slag was
observed, antimony, arsenic, copper, lead, and zinc were detected at concentrations exceeding the
typical range for soil. Antimony, arsenic, and lead have a similar distribution pattern, with
concentrations generally decreasing with depth. In areas where slag was observed, arsenic and lead
concentrations typically decreased by 1 or 2 orders of magnitude within the upper 3-feet of soil and
were within the typical range for soils at depths of 3-feet. The maximum concentrations of antimony,
arsenic and lead (329, 1890, and 1030 milligrams per kilogram (mg/kg) respectively) were detected in
the same sample, from a depth interval of 0.0- to 0.5-feet below ground surface. Samples that exceed
the MTCA Method A industrial cleanup levels for arsenic and lead were all collected from the
southwest parcel of the log yard (the site). Copper and zinc concentrations generally decreased with
depth; however, occasionally the highest detected concentrations from individual sampling points were
found in samples collected from beneath the surface sample. The maximum concentration of zinc
(3190 mg/kg) was detected in the same sample as the maximum concentrations of antimony, arsenic
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Summary of Remedial Investigation/Feaslibllity Study

and lead. The maximum concentration of copper (2760 mg/kg) was detected in a sample collected from
the 3.0- to 3.5-feet depth interval. Petroleum hydrocarbons were detected at concentrations up to
35,000 mg/kg. Results suggest that petroleum hydrocarbon contamination extends to a depth of
approximately 5-feet below ground surface. Oil and grease were detected at concentrations up to
33,800 mg/kg, with results generally similar to petroleum hydrocarbon results.

¢  Groundwater - The unconfined aquifer at the site occurs in a poorly sorted sand and silty sand fill
layer. This fill layer is underlain at approximately 11 feet bgs by a clayey layer which is laterally
extensive beneath the site. The clayey layer is underlain by sand deposits which contain the second
water-bearing zone beneath the site. These two water-bearing zones do not appear to be hydraulically
interconnected. Groundwater at the site is not a current or potential future source of drinking water
due to the fact that the water-bearing zones beneath the site are expected to produce small quantities of
relatively poor quality water. Because of this, groundwater quality will be evaluated with respect to its
ability to discharge to the closest surface water body and will be compared with federal and state
marine chronic water quality criteria. Three rounds of groundwater samples were taken from eight
monitoring wells during the RI process. Seven of the wells were sampled from the shallow fill unit and
one well was sampled from the lower sand unit. No wells screened in the shallow fill unit exceeded the
Marine Chronic criterion, with the exception of copper which was detected at a concentration of 3 ug/L.
However, copper was also detected in the laboratory method blank associated with this sample.

e  Stormwater - The estimated overland flow loading rates for antimony, arsenic, cadmium, copper, lead,
and zinc are 50-, 2500-, 2-, 510-, 310- and 1100-pounds per year. All of these chemicals were detected
at concentrations that meet or exceed ambient water quality standards for marine water, with the
exception of antimony, which does not have established standards.

¢ Fate and Transport - Stormwater runoff is the primary transport mechanism for chemicals at this site.
The mobility of metals through the soil profile is significantly retarded as evidenced by the decreases in
metal concentrations with depth. Slightly elevated metals concentrations in groundwater beneath the
southwest parcel of the log yard indicate that trace amounts of metals leached from the soil to the
shallow water-bearing zone.

2.2 Summary of the Feasibility Study

The feasibility study (FS) looked at several remedial alternatives and combinations of options to immobilize
the metals and keep them from migrating into the surface waters through stormwater runoff. To comply
with MTCA, the selected alternative must protect human health and the environment, comply with cleanup
standards, comply with applicable state and federal laws, and provide for compliance monitoring.
Construction of a low-permeability asphalt cap was recommended because it was a proven technology, easy
to implement, and very cost-effective. In addition to the cap, groundwater monitoring annual inspections to
verify cap integrity and a deed restriction to limit future development of the site were recommended
remedial actions.

23 Estimates of Volume of Media Requiring Remediation

Concentrations of chemicals detected in groundwater do not exceed target cleanup levels and do not require
remediation. For soils, the FS estimated the total volume of slag-affected soil as 12,000 cubic yards. The
total annual runoff volume from the existing site was estimated to be 49,000 cubic feet, or 3.3 percent of the
total rainwater volume falling on the southwest parcel. The runoff volume will be increased with the cap
and pavement in place.
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Summary of Remedial Investigation/Feasibility Study

The estimated quantity of bark mixed with soil and/or slag is 16,700 cubic yards. Of this quantity,
approximately 9,800 cubic yards is bark, based on visual estimations of the percentage of bark in the
samples taken. The bark is mixed with the soil, making it difficult to separate. In some of the sampling
areas, the slag has been identified within this bark/soil mixture; however, not in all cases. In some areas the
slag depth goes below the soil/bark material.
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3.0 ENGINEERING CRITERIA

3.1 Conceptual Plan of Action

The surficial soil, bark and slag onsite will be consolidated to an area onsite where future disturbance and
exposure is less likely. Clean utility corridors will be constructed on the site by removing soil to a depth of
one foot below the depth of slag indicated on Figure C1. The material in the bottom of the trench will be
tested for arsenic and if clean, the trenches will be backfilled with imported material. It is the Port’s intent
to use these clean utility corridors for future utility installations. They will be delineated on the record
drawings. All material removed will be relocated under the cap.

Areas of slag outside of the property line have been delineated in a supplemental survey and is shown on
Figure C1. Slag material identified with the supplemental survey outside of the property lines will be
relocated under the cap. The compliance monitoring plan, attached as Appendix C, lists the testing
requirements to meet the cleanup standards required by Ecology’s Consent Decree.

The material on-site will be mixed to reduce the organic content and make it suitable as a subbase material.
The site will be graded for drainage and a low permeability cap installed to minimize surface water
infiltration into the ground. The anticipated future use of the site is a log sort yard, therefore the pavement
design will take into consideration the potential vehicle loads associated with this use. The design will also
take into consideration the inclusion of some organic material in the subbase.

Drawing G3 shows the existing site plan. The low permeability cap will be graded such that drainage is
collected onsite and conveyed to the City of Tacoma’s storm drain system, for ultimate discharge into the
Sitcum Waterway northwest of the site. An evaluation of the capacity of the City’s system in this vicinity
has been made and the existing system can accommodate the anticipated runoff from the site. On-site storm
water will pass through a detention vault and oil/water separator before entering the City’s storm drainage
system.

3.2 Drainage Criteria

The site drainage components will be designed to safely convey the 10-year, 24-hour storm event, which is
the City of Tacoma’s design criteria for connections into the existing system. A downstream analysis of the
City’s storm drainage system determined that it has the capacity to handle the flows from this site. Based on
the isopluvial maps for design storms in Appendix AIII-1.1 of Ecology’s Storm Water Management Manual
for the Puget Sound Basin (SWMM), the 10-year, 24-hour design storm has a maximum rainfall of

2.9 inches.

The site will be graded with minimum surface slopes of one-half percent to catch basins located throughout
the site. The design will minimize the number and the spacing of catch basins, and drainage swales will be
generally symmetrical throughout the site. Catch basins will be located taking into consideration the
potential future uses of the site. The maximum surface slopes across the drainage area will be limited to one
percent. The onsite storm drains will be sloped as necessary to maintain site drainage.

The preliminary drainage plan is shown on Drawing C4. From the catch basins, the storm water will travel
through storm drains into a spill containment vessel and oil/water separator before being discharged into the
City’s storm drainage system along Thorne Road. The City’s system then will convey the storm water
northwesterly to the existing outfall at the Sitcum Waterway.
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3.3 Vertical and Horizontal Alignment

The final cap will tie-in at the existing grades of the roads surrounding the site, namely Thorne Road to the
west, Maxwell Road to the north, the adjacent parcel to the east and a City right-of-way to the south. The
tie-in will seal the final cap to these roads at the property line in order to keep surface water from infiltrating
at the connections. The surface will be sloped away from the interface to minimize surface water
infiltration.

3.4 Subbase

A pre-design investigation was conducted to determine the strength properties of mixtures of the bark and
soil onsite. Ten test pits were excavated in early December, 1993. Representative soil samples from the test
pits were tested in the laboratory. A report was prepared to summarize the findings. The report entitled
"Geotechnical Investigation and Pavement Design, Port of Tacoma, Cascade Timber No. 3 Log Sort Yard,
Tacoma, Washington", (Pavement Design Report), dated April 29, 1994, investigated the feasibility of
keeping the organic bark/soil material onsite and mixing it to produce a specified processed material to be
used as a subbase, or removing all of the organic bark/soil material from the site and constructing the cap
directly on the subgrade. This report is included as Appendix A.

The slag and surficial soils excavated from the clean utility corridors will be relocated toward the center of
the site. The upper 0 to 2 feet across the site was identified as containing an average bark content of 30 to

40 percent by volume of dry soil. To prepare a subbase, this bark material will be thoroughly mixed or
blended to produce a homogeneous mixture of seven to ten percent organic material by volume of dry
aggregate. This processed material then will be placed as a subbase 24 inches thick (maximum) above the
subgrade and below the low permeability cap and final pavement section. The pavement and cap design is
based on allowing degradation of the organic material so as not to alter the low permeability status of the cap
if the site settles.

3.5 Low Permeability Cap

The Pavement Design Report recommended a low permeability cap section will be used consisting of four
inches of dense grade asphalt concrete (DGAC). The range of permeability for this material is 10”7 to

10"® cm/sec. Within this DGAC, a geotextile fabric will be placed to improve the long term performance of
the cap. To provide a suitable working surface for constructing the cap, four inches minimum of aggregate
base would be placed on the subgrade before the low permeability cap is constructed. The low permeability
cap will keep the surface water from infiltrating into the ground and becoming contaminated. The cap will
be sealed around all penetrations of the fabric, such as at manholes and catch basins.

3.6 Pavement Alternatives

The Pavement Design Report evaluated four different pavement materials using the two subbase options
described above -- 1) 24 inches subbase of bark/soil mixture, constructed on the subgrade, followed by the
low permeability cap, and 2) all organic material removed from the site and the low permeability cap
constructed directly on the subgrade. In both options, a minimum four inches of aggregate base was used as
a leveling course under the low permeability cap. The four pavement materials evaluated were asphalt
concrete (AC), Portland cement concrete (PCC), roller compacted concrete (RCC), and concrete block pavers
(CBP). Pavement sections were analyzed using the heaviest vehicle expected to be used on the site during
the life of the property. A container carrier was used in the analysis for potential long range site use as
intermodal container storage with a wheel load of 26,675 pounds and tire pressure of 105 psi.
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Each pavement material was evaluated with and without the bark/soil subbase material, using 100,000
repetitions of the container carrier as the critical design vehicle. A life cycle cost analysis for each surface
type was prepared over a 20-year design life. The costs do not include any earthwork associated with getting
the site to subgrade elevation, hauling excess material offsite, or processing the subbase material.

Following the comparative pavement analysis, the Port requested an additional pavement design analysis
using the site as a log sort yard. The design vehicle used in this analysis was a log stacker with a wheel load
of 100,750 pounds and tire pressure of 105 psi. A graph was prepared for three different asphalt pavement
thicknesses and the corresponding aggregate base thicknesses required for various repetitions of the log
stacker. This graph is shown as Figure 3 on page 36 of Appendix A.

3.7 Recommended Pavement Section

The life cycle cost analysis presented in the Pavement Design Report indicated that the least expensive
pavement alternative is the asphalt concrete pavement. Because the organic material will remain on site, all
the pavement alternatives analyzed assumed the organics will be mixed with soil to a mixture of seven to ten
percent organics by volume of dry aggregate. A minimum of four inches of aggregate base will be placed on
top of the bark/soil mixture as a working surface for placement of the low permeability cap. For the log sort
yard site application, a minimum of 20 inches of asphalt will be required. Increasing the aggregate base
material to 18 inches in the analysis decreased the required asphalt thickness to eight inches for 10,000
repetitions of the log stacker.

During construction, once the subgrade has been prepared, four plate load tests will be performed to
determine the actual load bearing capacity of the subgrade. Using the results of these tests, the pavement
design will be reanalyzed and redesigned as necessary. The Department of Ecology project coordinator will
be notified prior to performing the plate load tests. He will also be involved in any possible redesign of the
pavement section, based on the test results.

3.8 Quantity of Material to be Removed

The design of the low permeability cap over the site will not require any material to be removed from the
site. As discussed in Section 3.1 small quantities of onsite material will be relocated under the cap to
facilitate future site use.

3.9 Erosion and Sedimentation Control Plan

An erosion and sedimentation control plan (ESC) has been prepared for work during construction as part of
the Storm Water Pollution Prevention Plan (SWPPP), as required by Ecology’s National Pollutant Discharge
Elimination System and State Waste Discharge Baseline General Permit For Storm Water Discharges
Associated with Industrial Activities (NPDES Baseline General Permit). The plan is included in Appendix E.
The plan addresses the control of potentially contaminated surface water and sediment to keep them from
leaving the site. The ESC plan will be included in the Contract Documents and implementation of the plan
will be required during construction while the site is uncapped.

3.10 Temperature Extremes

The air temperature in the Port of Tacoma area generally does not drop below zero degrees Fahrenheit for
any significant amount of time. However, cold temperatures could cause any water in the pavement to
freeze and cause pavement heaving and additional cracking. However, with good maintenance practices, the
water infiltration is minimized, therefore, the pavement cracking is also minimized. As an added
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precaution, the low permeability cap includes a geotextile fabric which will minimize water infiltration into
the subgrade.

3.11 Groundwater

The RI identified the depth of groundwater in the shallow aquifer at the site to range from 2.4 feet to 5.8 feet
below existing ground surface during the six month groundwater monitoring program. The average depth of
ground water ranged from 3.75 to 5 feet below existing ground surface. The groundwater will probably not
interfere with the construction of the low permeability cap, however, it will be a concern with installation of
the storm drainage system. As a result, the Contractor will be required to retain construction dewatering
water onsite for infiltration into the ground. It will not be allowed to leave the site and enter the City’s storm
drain.

3.12 Flooding and Seismic Activity

The probability of flooding at the site is very small. The nearest body of water (Sitcum Waterway) is over
3,000 feet from the site.

The site is located in seismic Zone 3. The probability of a major earthquake in this zone is low and this site
is not considered to have a high importance value, like a hospital or water supply system. While an
earthquake could cause cracks in the pavement and low permeability cap, the geotextile fabric within the
cap will provide some defense against surface water infiltration. An earthquake could also damage the
storm drainage system. If an earthquake occurs during construction or operation of the site, the Port should
inspect and make any necessary repairs to the facilities as soon as possible.
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4.0 SCHEDULE FOR DESIGN AND CONSTRUCTION

4.1 Schedule for Design and Construction

The Consent Decree issued by Ecology to the Port requiring remediation of the site requires submittal of a
draft Engineering Design Report to Ecology by March 20, 1994. The draft Engineering Design Report
includes plans and specifications, a list of the quality control tests to be performed during construction, a
compliance monitoring plan for construction and operation, a site safety and health plan and an operation
and maintenance plan. The final Engineering Design Report is due within three weeks following Ecology’s
comments. Construction is scheduled to be completed by November 1, 1994. A schedule is shown on

Figure 1.
4.2 Construction Testing

During construction, the Port of Tacoma will perform various tests to determine whether the material and
installation of the low permeability cap meets the specifications. The compaction achieved by the contractor
for each lift of the dense grade asphalt concrete used for the low permeability cap will be tested at regular
intervals. Any material not meeting the required compaction will be recompacted or replaced. The organic
content of the subgrade material will be determined as well as the compaction of the subgrade. Certification
by the contractor will be required to ensure that the geotextile fabric used in the low permeability cap meets
the requirements of the specifications.

Slag material identified with the supplemental survey outside the property line will be moved onto the site
to be capped. Soils within the clean utility corridors will be relocated toward the center of the site. The
bottom of the trenches and areas outside the property line will be tested until the material meets the soil
cleanup levels identified in the Consent Decree. Testing of soils will be done in accordance with the
Compliance Monitoring Plan, included as Appendix C.
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5.0 HEALTH AND SAFETY

5.1 Design Features for Control of Hazardous Releases

Soil which contains elevated levels of metals will be capped to reduce the possibility of metals migrating
offsite via surface water. The cap will also minimize the amount of storm water percolating through the
pavement and into the soil. Monitoring wells will be installed around the site to monitor the groundwater
quality which will confirm the integrity of the cap. Regular inspection and maintenance of the cap will be
required to maintain the cap’s integrity. During construction, an erosion and sedimentation control plan will
be implemented limiting the amount of surface water and sediment leaving the site. A spill containment
vessel will be located on the drainage system outlet which can be isolated in the event of a hazardous
material spill after construction is completed. The outlet will be valved such that the material can be
contained in the vessel until it is pumped out and properly disposed of. Therefore, no hazardous material
would enter the City of Tacoma’s storm drain system and ultimately the Sitcum Waterway.

5.2 Design Features to Protect Workers and Local Residences

There are no residences in the vicinity of the site, therefore, safeguards will be required only for the
construction workers prior to installing the cap. Once the cap is in place, no additional health and safety
features will be required except that monitoring wells will be installed around the site to monitor the
integrity of the cap. The onsite workers will be required to take a 24-hour hazardous training course in
conformance with Occupational Health Standards WAC 296-62-3040. A site health and safety plan was
prepared which will state the risks and procedures to follow during construction. The site Health and Safety
Plan is included as Appendix B. The Contractor will be required to maintain a certification from all
employees stating that they have read the site health and safety plan and they are aware of the site hazards.
The site risks to workers include the potential to inhale dust containing arsenic and lead, or the potential to
ingest arsenic and lead if soil remains on the hands of workers. All workers will wear the appropriate
protective equipment as required by the site health and safety plan.

5.3 Management of Waste Materials Generated During Cleanup

During subgrade preparation, surficial materials will be moved to one area of the site and regraded to
conform to the design grades of the cap. An erosion and sedimentation plan will provide measures to limit
the surface water and sediment leaving the site during construction. The plan is included as Appendix E.

5.4 Description of Compliance Monitoring

During construction of the cap, the storm water will be collected and allowed to infiltrate or evaporate. Any
storm water which leaves the site will be monitored to ensure the quality of storm water does not exceed the
requirements. After construction, the storm water will be monitored at the connection to the City of
Tacoma’s storm drain system for the metals of concern. Monitoring wells will be installed and the
groundwater also monitored for the metals of concern. A compliance monitoring plan was prepared to detail
the method and frequency of compliance monitoring in accordance with the Consent Decree and MTCA
WAC 173-340-410. The Compliance Monitoring Plan is included in Appendix C.

5.5 Description of Construction Health and Safety Procedures

An erosion and sediment control plan will be prepared and implemented during construction to contain any
storm water runoff and sediment which may contain metals of concern. All vehicles which will be used
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will either remain or will pass through a truck wash station to remove potentially contaminated soil before
leaving the site. The truck wash will consist of a gravel pad and a power steamer. The vehicle leaving the
site will drive onto the gravel pad, where the tires and chassis will be washed down. The wash water will be
contained and either evaporate or infiltrate into the ground. The sediment will remain and will be covered
by the cap. Once the cap is in place, the truck wash will no longer be necessary and will be removed. As
previously mentioned, workers will be required to wear appropriate protective equipment as required by the
site health and safety plan.
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6.0 OPERATION AND MAINTENANCE

An operation and maintenance plan was prepared and is included as Appendix D. Activities associated with
operation and maintenance will be performed in accordance with MTCA (WAC 173-340-400(4)(c)) and
Exhibit D of the Consent Decree. At present the following items will be included in the Operation and
Maintenance Plan:

e  Semi-annual inspection of the pavement sections and repair cracks as needed.

¢ Inspection and cleaning of the storm drain system at least annually, and as needed to assure their
design capacity is maintained. These activities will include, at a minimum, cleaning of catch basin
inlets, and visual inspection of storm drains for accumulated debris.

¢ Inspection and cleaning of the spill containment vessel will be performed at least annually. Sediment
from the spill containment vessel will be cleaned out when the depth of sediment reaches 8.4 inches (10
percent of the height of the vessel). During sediment removal, water in the vault will be removed and
transferred into a sanitary sewer.
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4. HOMOGENEOUS MATERIAL SHALL BE:
A CLEAN IMPORT MATERIAL IF LOCATED
WITHIN A CLEAN UTILITY CORRIDOR.
B. HOMOGENEQUS lL/ﬂARl( MIXTURE
[F LOCATED ANYWHERE ELSE WITHIN THE
PROJECT LIMITS.

1. THIS SECTION IS TO BE USED WHEN THE EXISTING GRADE AT
THE PROPERTY LINE [S EQUAL TO OR LESS THAN THE ELEVATION

AT THE OUTSIOE EDGE OF CURBING.

2 IF THE ELEVATION OF THE EXISTING GRADZ IS
HIGHER THAN THE CUTSIDE EDGE OF CURBING, REVISE ™E
TIE-IN AS SHOWN [N SECTION B/-.

3. NO WORK SHALL BE DONE QUTSIDE OF THE. PROPERTY
LINE/PROJECT LIMIT UMLESS DIRECTED BY THE
ENGINEER. ANY DAMAGE OR DISTURBANCE OUTSIDE
THE PROPERTY LINE/PROJECT LIMIT NCIT DIRECTED
BY THE ENCINEER SHALL BE RESTORED TO
ORIGINAL CONDITIONS AT NO COST TO THE OWNER.

4. FOR INVERT ELEVATIONS SEE THE STORM WATER
DRAINAGE PLAN, DWG C4.

5. HOMOGENEOUS MATERIAL SHALL BE:
A, CLEAN IMPORT MATERIAL IF LOCATED
WITHIN A CLEAN UTILITY CORRIOOH.

SECTION AT CATCH BASIN MANHOLE 8. HOMOGENEQUS SOIL/BARK MIXTURE

SECTION
NOT TO SCALE

F LOCATED ANTWHERE ELSE WITHIN THE
PﬂD-ECi LIMITS.

QUTSIDE EDGE
OF CURBING

PROPERTY LINE
LIMIT OF CAP

G
PAV|

SECTION .
=

NOT TO SCALE

PROPERTY LINE
PROJECT LIMIT

—

CURB OPENING AT

CATCH BASIN MANHOLE

NOT TO SCALE

DETAIL (1 )
TP

HOTES:

1. SECTION TO BE USED WHEHW EXISTING GRADE AT
PROPERTY LINE IS GREATER THAN THE
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C2 FOR SUBGRADE
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3. MO WORK SHALL BE DONE QUTSIDE THE PROPERTY LINE/
PROJECT LIMIT LMLESS DIRECTED OTHERWISE BY THE
ENGINEER. ANY DAMAGE OR DISTURBANCE OQUTSIDE OF THE
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I INTRODUCTION

This report presents the results of our geotechnical investigation for design of an
impermeable cap cover and future pavement structures for the Port of Tacoma - Cascade
Timber No. 3 Log Sort Yard. The log yard is located along Maxwell Way between Port

~ of Tacoma Road and Thorne Road in Tacoma, Washington. The design of the

impermeable cap has included considerations for the anticipated future use of the site, as
an overflow containerized cargo terminal facility for the Port of Tacoma. Following the
initial pavement design for a container storage yard, the asphalt concrete pavement and
aggregate base thickness required for a log sort yard were analyzed at the request of the
Port of Tacoma.

Our services were provided in accordance with our letter proposal dated October
22, 1993. The scope of services, as they relate to this report, consist of:
+ Review Existing Data
« Conduct Pre-Design Investigation

e Excavate, log and sample 10 test pits within the existing log yard.

e Perform laboratory testing consisting of grain size distribution, organic
content (bark content), Atterberg Limits, soil classification, and resistance
value (R-value) testing.

 Perform engineering analysis to determine the structural section required
for the impermeable cap, a containerized terminal facility. Surface
materials to be considered include asphalt concrete, Portland cement
concrete, roller compacted concrete, and concrete block pavers. Initial
construction and life cycle costs will be generated for each alternative

considered.
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« Prepare a written report (this report) outlining our field investigation,
laboratory testing and engineering analysis and provide recommended
pavement section.
This report presents various pavement section thickness alternatives for a range of
design parameters. The analysis evaluates the sensitivity of the various design paraméters
and provides alternative pavement options. This report is intended to assist the Port of

Tacoma in selecting the final pavement section.
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Il. FIELD EXPLORATION AND LABORATORY TESTING

We explored subsurface soil conditions by excavating 10 test pits to depths up to
six feet at the locations illustrated on Plate 1 in the Appendix.

The test pits were excavated using a Case 580D backhoe. Our field engineer
logged the test pits and obtained representative loose bulk soil samples at selected depths
for visual classification and laboratory testing.

A summary of the test pits (TP1 through TP10) is presented on Table 1. The soils

- were classified in accordance with the ASTM D2487-85 method of classification shown

on Plate 2 in the Appendix.

The soil samples were reexamined in our laboratory to confirm field classifications
and to select representative samples for testing. The laboratory testing program included:
percent passing the No. 200 sieve, moisture content, grain size distribution, organic
content (bark content), Atterberg limits, and R-value (pavement design) tests. The test
results are presented on Table 2, Summary of Soil Test Data, and on Plates 3 through 13

in the Appendix.
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| lll. SITE CONDITIONS
A. Surface Conditions

The Cascade Timber No. 3 Log Sort Yard is located on Maxwell Way between
port of Tacoma Road and Thorne Road in Tacoma, Washingtdn. The log yard has an
aerial extent of approximately 10.9 acres. Logs were previously sorted and stored in bays
and unpaved roads provide access around the bays. The yard is currently vacant. In
general, the ground surface across the site consists of a brown poorly to well-graded
gravel with silt, silty clay, sand and gravel and various contents of organic (bark) material.
Slag from the Asarco smelter was used as fill material across the site in the mid- to late-

1970's.

B. Subsurface Conditions
As shown in Table 1, Test Pit Soil Summary, the subsurface soils consist of gravel
with silt, sand, and cobbles; silt; and silty sand to depths up to 3.0 feet and poorly graded

sand and silty clay to depths up to 5.0 feet. Free ground water was not encountered in any

of the test pits during exploration.
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IV. PAVEMENT DESIGN CONSIDERATIONS

A. General

The design of the sﬁ‘uctural sections was based on a rational design method using
the computer program titled ELSYMS5 which presents solutions for multilayered elastic
systems. The program computes stresses, strains, and deflections at pre-selected locations
in the pavement structure. The program requires the material properties of the individual
layers in terms of the elasticity (resilient modulus), Poisson's ratio, and thickness. The
vertical load and contact pressure are also required. With the computed stresses and

strains, fatigue and rutting failure modes can be analyzed.

B. Design Parameters

1. Design vehicle

Two vehicles were considered in the design of the ultimate structural section. The
Valmet container carrier and a Standard Highway Truck. The Valmet container carrier
was also considered for the long term use of the facility with a wheel load of 26,675
pounds and a tire pressure of 105 psi. The Standard Highway Truck was evaluated based
upon the 18,000 pound Equivalent Single Axle Load (ESAL). The Wagner L-120 Log
Stacker was also evaluated for the AC section with a wheel load of 100,750 pounds and

tire pressure of 105 psi.

2. Material Properties
A pavement section can generally be divided into the following layers:
. Surface Course - Asphalt concrete (AC) or Portland Cement Concrete

(PCC), or some other type of wearing surface

. Base Course - Aggregate or stabilized material
. Subbase Course - Aggregate or processed material
. Subgrade - In-place soil or engineered fill soil
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While a base and/or subbase is not required for structural pavement thickness
design, they are usually used to decrease the cost of construction by decreasing the
thickness of the more expensive surface course. A base layer will also serve as a working
platform upon which the wearing surface is constructed. The following sections of this
report discuss the material properties used in developing the alternative sections presented

in Section "V. DISCUSSION OF RESULTS".

a. Subgrade

For the purpose of design, the subgrade soils were taken as the brown silty
sand encountered at approximately 2 feet to 5 feet below the surface (Table 1).
Laboratory tests indicate an R value of 66 (Table 2). An R-value of 50 was used in design
and can be converted to a resilient modulus (Mr) value of 28,900 psi using relationships

derived by the Asphalt Institute in Manual Series 1 (1).
b. Subbase :

Based on the results of our tests, the upper 0 to 2 feet of material across
the site contains average organic (bark) contents of 34 to 100 percent by volume of dry
soil (Table 2). This material should be thoroughly mixed/blended to produce a
homogeneous mixture, and placed to form approximately 24 inches of processed material
to minimize the longterm effects on the consolidation of the soil/bark layer. To control
differential settlement caused by the decomposition of the bark, the material should be
thoroughly mixed with the existing soils
to insure even distribution of the bark. Laboratory testing indicates R-values ranging from
41 to 57 at various organic contents (see Figure 1). Because of the variability of the
results and the potential of organic decomposition, an R-value of 35 was used in design.
An R-value of 35 can be converted to an Mr of 20,580 psi using the relationship
previously discussed. The analysis also considered the possibility of complete removal of

the soil/bark mixture thereby eliminating the "subbase" course.
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c. Base

The base material considered in the analysis consisted of a crushed
aggregate base (AB). The aggregate base will be used as a working platform to enable the
level placement of the asphalt concrete cap. A typical R value for an aggregate base type
material is 70. This value can be converted to an Mr of 40,000 psi using tﬁe relationship

previously discussed.
d. Surface Course

Four materials were considered for use as a surface course and include:
asphalt concrete (AC), Portland cement concrete (PCC), roller compacted concrete

(RCC), and concrete block pavers (CBP).

C. Asphalt Concrete Surface
The design of the AC section was based on a rational design method using the
computer program ELSYMS. The parameters used in the analysis are summarized in
Table 3. With the computed strains, several failure modes can be analyzed. These failure
modes include:
1. Fatigue Cracking: Caused by repeated loads inducing tensile strains at the bottom of
the AC layer.
2. Rutting: Caused by repeated loads inducing vertical compressive strain and
permanent deformation on the top of the subgrade. |
The fatigue criteria used was developed by Finn (2) and uses 10 percent cracking

of the surface course as the limiting factor.

6 Eac
Nf faige =15947 — [3.291 XLog [1—07]] s [0.854 Xlog [10‘3 ]]

Nf fsigue = Number of Cycles to Failure

& = Maximum Tensile Strain at the bottom of the AC layer
E,. = Resilient Modulus of the AC layer
Based upon 10% Cracking
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The rutting criteria was developed by Chevron (3) and uses 3/4 inch rutting of the

subgrade as the limiting factor.

Nf umng =1077 X10" (e,
MY juigue = Number of Cycles to Failure

)—4.4843

&,, = Vertical Strain at the top of Subgrade
Limiting value of 3/ 4" rutt developing at the top of the subgrade

Based on the design parameters discussed above, the cycles to failure for various
AC thicknesses can be calculated and are shown in Tables 4 and 5. Table 4 considers the
structural section with the soil/bark subbase mixture and Table 5 considers the structural
section without the soil/bark subbase. The results indicate that rutting is the controlling
failure criteria. Figure 2 presents a plot of AC thickness verses cycles to failure using the
rutting criteria for the container carrier and the highway truck.

The Wagner L-120 log stacker was also evaluated for an AC structure. Various
thicknesses of aggregate base course and asphalt concrete were evaluated to
accommodate the log stacker as shown on Figure 3. This evaluation assumes soil/bark

subbase mixture will be present.

D. Portland Cement Concrete Surface

The design of the PCC section was also based on a rational design method using
ELSYMS and the American Association of State Highway Officials (AASHTO) design
procedures for the container carrier and the highway vehicle, respectively. The parameters
used in the analysis are summarized in Table 3. The effects of fatigue are the controlling
criteria for PCC thickness design. For the container carrier, a ratio of the flexural stress at
the bottom of the PCC layer and the modulus of rupture (flexural strength) can be
calculated and is known as the endurance limit (3). When the endurance limit is

approximately 0.50 to 0.55 the concrete will withstand virtually unlimited stress
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repetitions without loss of load carrying capacity (4). An endurance limit of 0.50 was
used in this analysis. Based on the design parameters discussed above, the PCC thickness
required for various flexural strength values are shown in Tables 6 and 7. Table 6
considers the structural section with the subbase course and Table 7 considers the
structural section without the subbase course.

Figure 4 presents a plot of PCC thickness versus flexural strength for the container
carrier with the soil/bark subbase and without the soil/bark subbase. Figures 5 and 6
present plots of Portland Cement Concrete thickness versus cycles to failure for the

Highway Truck with the soil/bark subbase and without the soil/bark subbase respectively.

E. Roller Compacted Concrete Surface

The design of RCC is essentially the same as the design for a PCC section. The
only exception would be the flexural strength of the RCC used in the analysis. Typically,
the flexural strength used for RCC would be between 200 and 400 psi. Figures 4, 5 and 6
can be used for RCC design by limiting the flexural strength to between 200 and 400 psi.
The AASHTO design procedure does not consider PCC flexural strengths below 500 psi.
Design thickness flexural strengths below 500 psi were extrapolated based upon the

results for flexural strength between 500 to 700 psi.

F. Concrete Block Paver Surface

The design of the CBP system was based on work performed by the U.S. Army
Engineer Waterways Experiment Station (5) in which the paver block is treated as
equivalent to 6 1/2 inches of AC. A paver block thickness of 4 inches is recommended for
heavy industrial floors and hardstands on which the vehicle speed does not exceed 35
miles per hour (6). A well graded, non plastic bedding sand is recommended beneath the

paver block to provide a level surface for placing the block. The sand material used to fill



. ,
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the joint spacing between paver blocks and provide the required vertical block interlock

should be slightly finer than the bedding sand.

10
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V. DISCUSSION OF RESULTS

A. General

This section of the report discusses various pavement section alternatives and
provides initial construction and life cycle maintenance costs. Figures 2 through 6 present
pavement thicknesses for various surface treatments over a range of design parameters.
Figures 7 through 10 present pavement section details for the impermeable cap and
various pavement structures. The details presented in Figures 7 through 10 are based on
an assumed maximum loading of 100,000 repetitions of the Container Carrier as the
design vehicle. The 100,000 repetitions used in the analysis was provided by the Port of
Tacoma.

Estimated initial construction costs and life cycle maintenance costs are presented
in Tables 9 through 16. For comparison, the cost analysis is based on the structural
section thicknesses required for 100,000 repetitions of the Container Carrier. Unit prices

used in the analysis are summarized in Table 9.

B. Impermeable Cap

Slag from the Asarco smelter was used as a fill material across the site. The
Department of Ecology has determined that heavy metals have been leached out of the
slag from the site to the adjacent Blair Waterway. To prevent further leaching of the
heavy metals, the preferred remedial alternative is an impermeable cap. The design of the
impermeable cap has included considerations for the anticipated future uses of the site,
both short term and long term. The site will be used as a log sort yard or as a container
overflow terminal facility for the Port of Tacoma.

The structural section for the impermeable cap shall be constructed above the 24
inches of bark/soil processed material and shall consist of 4 inches of aggregate base (AB),

and 4 inches of dense grade asphalt concrete (DGAC) (Figure 7). The service related

11
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structural sections described later in this report shall be constructed directly above the

impermeable cap.

C. Asphalt Concrete Surface

For comparison purposes, the AC sections were evaluated at 100,000 repetitions
for each of the design vehicles considered. From Figure 2, The AC thickness required
with the soil/bark subbase layer, is 10 inches for the container carrier and a minimum of 4
inches for the standard highway truck. Since the impermeable cap consists of 4 inches of
AC, the supplemental AC required for the container carrier would be 6 inches. Table 11
presents the life cycle cost analysis for the AC with the soil/bark subbase alternative using
the container carrier design vehicle. From the analysis performed an AC thickness of 8
inches over 4 inches of aggregate base in required for the container carrier for a subbase
layer without soil/bark. Since the impermeable cap consists of 4" of AC the supplemental
AC required for the container carrier would be 4 inches. Table 12 presents the life cycle
cost analysis for the AC without the soil/bark subbase alternative, using the container
carrier as the design vehicle. |

The advantage in using an AC surface would be the inherent flexibility of AC
material which would allow the surface to adjust due to the possible differential settlement
caused by the decomposition of the organics (bark) in the "subbase" material.

The disadvantage to using AC would be the cost associated with the removal of
additional contaminated material to accommodate the AC section. The advantages and

disadvantages for each surface type are summarized in Table 8.

D. Portland Cement Concrete Surface
The design of the PCC section was based on varying concrete flexural strengths

and unlimited repetitions. For comparison purposes, a flexural strength of 600 psi was

12
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used in the cost analysis. From Figure 4, with the soil/bark subbase layer, a PCC thickness
of 7 inches would the required for the container carrier. Table 13 presents the life cycle
cost analysis for the PCC with the soil/bark subbase alternative, using the container carrier
as the design vehicle. From Figure 4, without the soil/bark subbase layer, a PCC thickness
of 6 inches can be obtained for the container carrier. This would be the minimum PCC
section recommended. Table 14 presents the life cycle cost analysis for the PCC without
the soil/bark subbase alternative using the log stacker as the design vehicle. A minimum
thickness of 8 inches should be used for constructability reasons.

The advantage to using a PCC surface would be that the PCC structural section
would allow for unlimited traffic repetitions.

The disadvantage to using a PCC surface would be the lack of flexibility and the
high initial cost of the PCC.

E. Roller Compacted Concrete Surface

As previously discussed, the design of the RCC is essentially the same as the PCC
section, the only exception being the flexural strength of the concrete used in the analysis.
For comparison purposes a flexural strength of 200 psi was used in the design analysis.
From Figure 4, with soil/bark subbase layer, a RCC thickness of 10 inches is required for
the container carrier. From Figure 4, without the soil/bark subbase layer a RCC thickness
of 9.5 inches is required for the container carrier. Table 15 presents the life cycle cost
analysis for the RCC alternative with the soil/bark subbase and using the container carrier
as the design vehicle.

The advantage of using a RCC surface would be a reduced cost compared to the
PCC and jointing would not be required. Annual maintenance of the RCC surface would

also be limited to sealing cracks.

13
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The disadvantage of using RCC would be the maintenance associated with faulting

and possibly a rough riding surface.

F. Concrete Block Paver Surface

The structural section recommended for the CBP system consists of a 4 inch block,
a sand leveling course, a fabric interlayer and 4 inches of AC for the container carrier. The
fabric layer is used to prevent the loss of bedding sand due to cracks which may develop in
the AC layer. Table 16 presents the life cycle cost analysis for the RCC alternative with
the soil/bark subbase and using the log stacker as the design vehicle.

The advantage of using a block paver surface would be if settlement does occur on
the site, the effected blocks can be removed, the underlying material fixed, and the blocks
replaced.

The disadvantage of the block paver surface would be the cost associated with the

initial installation and the lack of experience using this type of construction.

G. Economic Analysis

A life cycle cost analysis was performed to evaluate the economic impacts of the
various pavement alternatives. The life cycle analysis compares the initial costs and the
future maintenance and rehabilitation costs. The future maintenance and rehabilitation
costs were determined from local bid prices and information provided by the Port of
Tacoma. The life cycle cost analysis and maintenance strategies provided, are based on
experience on similar type pavement systems. A summary of the unit prices for the
various items used in the cost estimates are presented in Table 9. The maintenance and
rehabilitation strategies are presented in Table 10. The maintenance strategy for each
pavement type is a basic plan to maintain the pavement throughout the design life. A

discount rate of 4 percent per year was used for this evaluation. A life cycle cost analysis

14
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for each surface type is summarized in Tables 11 through 16. The economic analysis is
based on 100,000 repetitions of the container carrier spread over a 20 year design life.
The present worth (PW) cost column in Tables 11 through 16 represents the cost incurred
during the 20 year design period at today’s dollar. The analysis includes the impermeable
cap and all related maintenance activities for the surface material. The analysis also
includes a salvage value which is the prorated value of the last major maintenance or
rehabilitation activity performed on the pavement. The salvage value is used to normalize
the analysis period so that it will be the same period for each pavement alternative.

The economic analysis does not include any earthwork associated with getting the
site to subgrade elevation or processing of the on site material to produce the soil/bark
material (subbase). The economic analysis is based upon using the soil/bark layer
throughout the site. Depending on the final pavement section selected and the amount of

bark material left on site; the maintenance strategies and costs may change.

H. Construction Considerations

If the soil/bark subbase is to be used, the preparation of the subbase will be critical to
controlling the differential movement of the layer. The bark material will make density
and testing (compaction control) difficult to perform using standard test control
procedures. Of primary importance will be to thoroughly mix the soil and bark
throughout the site so that a homogeneous mixture is obtained. This mixture will not
prevent the anticipated future consolidation of that layer but should minimize the
differential over the site as a result of the bark decomposition. Determining if the mixture
is consistent can be done visually during construction. Testing with a nuclear density gage
may also be helpful. If testing is done with a nuclear density gage, the gage readings (unit
weight, moisture content) will be useful to determine if the layer is homogeneous. This

test method will only be able to give comparative results.

15
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We recommend that the Port perform plate bearing tests after the soil/bark subbase layer

is completed to determine actual in place material strengths. The pavement section could

then be adjusted to meet actual material strengths.

If the Port constructs the impermeable cap and waits until a later date to place the

remainder of the structural section, we recommend falling weight deflectometer testing be

performed to determine the load carrying characteristics of the cap as it exists. The ﬁeld

testing would allow refining of the design structural section thickness.

I. Pavement Design for the Log Sort Yard

A supplemental analysis was performed using the log stacker as the design vehicle with a
variety of aggregate base course and asphalt concrete thicknesses. The results are shown
on Figure 3. This figure shows the aggregate base course required for 8, 10, and 12
inches of asphalt concrete at different repetitions of a log stacker. An AC thickness of 12
inches over 24 inches of aggregate abase course is required for 100,000 repetitions. Since
the impermeable cap consists of 4 inches, the supplemental AC required for the log stacker

would be 8 inches.

J. Recommendations
The recommendation presented in this section is based upon the design assumptions and
traffic levels presented in this report. If the design parameters are modified the
recommendations will have to be reevaluated.
For the container carrier we recommend AC pavement section for the following reasons:
e AC will perform better if differential settlement occurs due to the bark
decomposition.
e Lower life cycle cost.

e Lower initial Cost

16
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Table 1. Test Pit Soil Summary

* = Lab Classification

Depth Below Existing | Soil Description
. Grade(R) = | .
TP-1 0-1.5 Dark Brown-Gray Poorly Graded Sand (SP)
trace gravels -1" diameter and abundant wood waste
1.5 *Brown Poorly Graded Gravel with Silt and Sand (GP-GM)
Note: Visual classification only; est. 75-85% bark
1.5-4.6 Brown Silty Sand (SM) Trace Gravels to 2" diameter - test
pit wet at bottom
TP-2 0-2.2 *Brown Poorly Graded Gravel with Silt and Sand (GP-GM)
2.2-3.3 Dark Grey Poorly Graded Sand (SP) with trace silts,
medium grain sand at 3.0-3.3" saturated
3.3-6.4 Green Grey Lean Clay (CL) with trace silts, moderately
plastic
TP-3 0-2.0 *Brown Silty Gravel with Sand (GM)
2.0-2.4 Brown Grey Clayey Gravel (GC) hard, dry, gravels are
-1/4" diameter and well rounded
2.4-4.0 Dark Grey Poorly Graded Sand (SP), sand is medium
grained
TP-4 0-2.0 Brown Poorly Graded Gravel (GP) with abundant
red-brown wood debris - gravels are well rounded, up to
5" diameter
2.0-3.0 *Brown Poorly Graded Sand with Silt (SP-SM)
3.0-4.0 Brown Grey Poorly Graded Sand (SP), sand medium
grained, some oxidation, groundwater seepage at 4’
TP-5 0-0.5 Dark Brown Silty Sand (SM) with abundant roots and
wood debris
0.5-1.0 Red Grey Clayey Sand with Gravels (SC)
1.0-3.5 Grey Brown Poorly Graded Sand (SP) with trace silts
and minor oxidized zones
TP-6 0-0.6 *Brown Silty Gravel (GM) estimated organics at 80-90%
(visual)
0.6-1.6 Dark Brown Silty Sand with Gravel (SM)
1.6-4.0 Grey Brown Silty Sand (SM) wet water seepage at
bottom of test pit
TP-7 0-2.0 *Brown Poorly Graded Gravel (GP)
2.0-4.0 Grey Poorly Graded Sand (SP)

misc/121832.101
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Table 1. Test Pit Soil Summary

(Continued)
] Deplh Below Ex.lstmg o
. Grade (ft) :
0-2.0 *Dark Brown Well-Graded Bark with Bark (BW-BB)?
2.0-3.0 Grey Green Clayey Sand (SC) with boulders -
rock is weathered, groundwater in bottom of test pit
TP-9 0-1.0 Dark Brown Wood Debris with Trace Silts
1.0-2.0 Brown Grey Poorly Graded Sand with Gravel (SP) moist-
wet
2.0-3.0 *Brown Poorly Graded Sand with Silt and Gravel (SP-SM)
3.0-5.0 Grey Poorly Graded Sand (SP), moist
TP-10 0-1.0 Dark Brown Silty Gravel with Sand (GM) with wood
debris
1.0-2.0 *Grey Brown Poorly Graded Gravel (GP)
2.0-3.0 Dark Grey Poorly Graded Sand (SP)

l 19
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Summary of Laboratory Test Data

Table 2.

Test Pit No.  |Depth Atterberg Limits % Passing by Dry Weight R-value |% Organics by Vol. |USCS
LL PI 6" 30 No.4 No.30  |No.50 |No.200

TP-1 1.5 49 35%

TP-2 0.0-0.5 100 100 329 21 15 10 34%

TP-3 0.0-2.0 100 100 37.9 23 16 12.4 57 37%

TP-4 2.0'-3.0' [NP 100 100 100 86 56 8.2 66 0%

TP-5

TP-6 54%

TP-7 0.0-2.0' 100 100} 134 8 6 3.6

TP-8 0.0'-2.0' 100 100 46 9 5 0.9 41 100%

TP-9 2.0-3.0' 100 100 84 65 31 3D 0%

TP-10 1.0'-2.0' 100 100 17.1 10 8 4.4 0%

TABLE2.XLS



Table 3.
Summary of Material Design Parameters

R-Value | Flexural Strength Resilient Modulus Poisson's Ratio
Asphalt Concrete (Varies) 400,000 psi 0.35
Portland Cement Concrete (8" Minimum) 600 psi 3,420,000 0.20
Roller Compacted Concrete 200 psi 1,140,000 to 2,280,000 0.20
Aggregate Base (4" Minimum) 40,000 0.35
Subbase-Bark/Soil Material (18" Minimum) 35 20,580 0.40
Subgrade 50 28,900 0.40

TABLE3.XLS
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Table 4

Cycles to Failure for Various Asphalt Concrete Thicknesses

(w/ soil/bark Subbase)
AC Cycles to Failure
Thickness Fatigue Criteria Rutting Criteria
{(inches) ‘I.,oﬁ Stacker (w/ 24"AB) Contaimer Carrier Hig'lway Truck lnE_Stad(er (w/ 24"AB) Container Carrier Hi&wax Truck
4 96,299 26,805,471 1,904 5,565,938
5 332,672,324 9,804,556
6 159,240 22,416,054,034 10,710 18,026,124
: 33,056,543
8 176,239 335,559 36,303 47328 '
10 201,433 689,247 73,115 170,864
12 259,967 1,419,551 144,699 523,573
14 2,840,056 1,418,415
ACWBARK XLW
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Table 5 i
Cycles to Failure for Various Asphalt Concrete Thicknesses |
(w/o soil/bark Subbase)
AC Cycles to Failure |
Thickness Fatigue Criteria Rutting Criteria |
(inches) |Container Carrier  |Highway Truck Container Carrier Highway Truck ||
4 99,079 18,794,366 5,755 8.395,776]
5 164,972,860 8,395,776
6 209,320 3,442,856,663 29,604 14,643,815
8 407,650 123,270
10 816,504 430,003
12 1,607,078 1,277,866
14 3,064,426 3,400,037

[ACWOBARK.XLW]summary plot
23



Table 6.
Portland Cement Concrete Thickness Summary

(w/ soil/bark subbase)
Flexural Require PCC Thickness (inches)
Strength | Container Carrier Highway Truck
|_(psi)

200 95 9

300 8.5 8.5

400 8* 8*

500 8* 8*

600 8* 8*

700 8* g*

* Minimum Recommended Thickness

: Table 7.
Portland Cement Concrete Thickness Summary
(w/o soil/bark subbase)
Flexural Require PCC Thickness (inches)
Strength | Container Carrier Highway Truck
(psi)
200 9.5 9
300 8.5 8.5
400 g 8*
500 8* 8*
600 8* g*
700 g* 8*

* Minimum Recommended Thickness

[PC.XLW]Sheet2
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Table 8. |
Summary of Advantages and Disadvantages !

Proposed Surface Remarks II
Asphalt Concrete Advantages r
Flexible
Low initial Cost

Constructability- easy, fast

Disadvantages
Increased Structural Section
Annual Maintenance

Portland Cement Concrete Advantages
Reduced Structural Section
Unlimited Traffic Repetitions

Disadvantages
Rigid
High Initial Cost

Roller Compacted Concrete Advantages

Reduced Structural Section
Unlimited Traffic Repetitions
Low Annual Maintenance

Disadvantages
Rigid
Rough Finish

Concrete Block Paver Advantages
Flexible
Easy to Maintain

Disadvantages

High Initial Cost

Limited Construction Experience
Labor Intensive

25



Table 9.
Construction-Material Unit Prices

“ Item Unit Price
[Crack Seal (Asphalt Concrete) $1/LF
Crack Seal (Portland Cement Concrete) $2.5/LF
Joint Seal (Portland Cement Concrete) $2/LF
Shallow Patch (Asphalt Concrete) $3.5/SF
Deep Patch (Asphalt Concrete) $7/SF
Aggregate Base $25/CY
Asphalt Concrete $32/TON
Portland Cement Concrete $100/CY
Roller Compacted Concrete $60/CY
4" Block Paver (includes sand layer) $1.85/SF
Fabric $1/8Y
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Table 10.

Maintenance Strategies For Alternative Pavement Surfacing

YEAR [ITEM |DESCRIPTION |QUANTITY  [UNIT
ASPHALT CONCRETE ALTERNATIVE
714  |CRACK SEALING 200' CRACK / 2500SF PAVEMENT 37,932 |[FT
7,14  |PATCH-SHALLOW 25SF PATCH/2500 SF PAVEMENT 4,742 |SF
7,14  |PATCH-DEEP 25SF PATCH/2500SF PAVEMENT 4,742 |SF
10 LEVELING COURSE 20% TOTAL AREA 94,830 |SF
PORTLAND CEMENT CONCRETE
510,15 |CRACK SEALING 2 SLAB LENGTHS/ 10 SLABS 6,322 |FT
10 JOINT RESEALING ALL 63,220 |FT
10 SPALL REPAIR 2 SPALLS/10 SLABS 2,107 |SF
10 CORNER BREAK 1 BREAK/ 20 SLABS 1,054 |SF
10 SLAB REPLACEMENT 1% SLABS 139 [CY
10 MUDJACKING 20% TOTAL AREA 421 |SLBS
ROLLER COMPACTED CONCRETE
1,10  |CRACK SEALING ALL CRACKS (EVERY 50") 88,000 |LF
10 SPALL REPAIRS 5 SF SPALL / 2500 SF PAVEMENT 948 |SF
10 GRINDING 20% TOTAL AREA 94,830 |SF
CONCRETE BLOCK PAVERS
510,15 |REPLACE BLOCKS & 1% OF THE AREA 4,742
5,10,15 |ADD SAND
10 LEVELING COURSE 20% TOTAL AREA 94,830 |SF
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Table 11.

LIFE CYCLE COST ANALYSIS FOR

ASPHALT CONCRETE ALTERNATIVE

WITH SOIL/BARK MIXTURE
TOTAL
YEAR ITEM QUANTITY UNIT COST UNIT COST PW COST

0 4" AB 474,150 |SF $0.32 |SF $151,728 $151,728
0 4" AC CAP 474,150 |SF $0.75 |SF $355,613 $355,613
0 5.0" AC 474,150 |SF $0.97 |SF $459.926 $459.926
$967.,266 $967,266
7 CRACK SEALING 37,932 |FT $1.00 |FT $37,932 $28,825
7 PATCH-SHALLOW 4,742 |SF $3.50 |SF $16,595 $12,611
7 PATCH-DEEP 4,742 |SF $7.00 |SF $33,191 $25,222
7 LEVELING COURSE (2"AC) 94,830 |SF $0.37 |SF $35,372 $26,880
$123,089 $93,538
14 CRACK SEALING 37,932 |FT $1.00 |FT $37,932 $21,905
14 PATCH-SHALLOW 4,742 |SF $3.50 |SF $16,595 $9,583
14 PATCH-DEEP 4,742 |SF $7.00 |SF $33,191 $19,167
14 LEVELING COURSE (2"AC) 94,830 |SF $0.37 |SF $35,087 $20,262
$122,805 §70,917

20 SALVAGE VALUE (817,544) ($8,007)
TOTAL $1,195,617 $1,123,714
TOTAL (cost per square foot) $2.52 $2.37
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Table 12.

LIFE CYCLE COST ANALYSIS FOR

ASPHALT CONCRETE ALTERNATIVE

WITHOUT SOIL/BARK MIXTURE

TOTAL

YEAR ITEM QUANTITY | UNIT | cosT | UNIT cosT |Pw cosT
0 |4 AB 474,150 |SF $0.32 |SF $151,728 $151,728
0 |4" ACCAP 474,150 |SF $0.75 |SF $355.613 $355,613
0 |40"AC 474,150 |SF $0.75 |SF $355,613 $355.613
$862,953 $862,953
7 |CRACK SEALING 37,932 |FT $1.00 |FT $37.932 $28.825
7 |PATCH-SHALLOW 4,742 |SF $3.50 |SF $16,595 $12,611
7 |PATCH-DEEP 4,742 |SF $7.00 |SF $33,191 $25,222
$87,718 $66.658
14 |CRACK SEALING 37,932 |FT $1.00 |FT $37,932 $21,905
14 |PATCH-SHALLOW 4,742 |SF $3.50 |SF $16,595 $9,583
14 |PATCH-DEEP 4,742 |SF $7.00 |SF $33,191 519,167
14 |LEVELING COURSE (2°AC) 94,830 |SF $0.37 |SF $35,087 $20,262
$122.,805 $70917
20 |SALVAGE VALUE (517,544) (58,007)
TOTAL $1,055.932 $992,521
TOTAL (cost per square foot) $2.23 $2.09
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Table 13.

LIFE CYCLE COST ANALYSIS FOR

JOINTED PORTLAND CEMENT CONCRETE ALTERNATIVE

WITH SOIL/BARK MIXTURE
TOTAL
YEAR ITEM QUANTITY UNIT COST | UNIT COST PW COST

0 4" AB 474,150 |SF $0.32 [SF $151,728 $151,728
0 4" AC 474,150 |SF $0.75 |SF $355,613 $355,613
0 8." JCP 474,150 |SF $2.46 |SF $1,166,409 $1,166,409
$1,673,750 $1,673,750
5 CRACK SEALING 6,322 |FT $2.50 |FT $15,805 $12,991
$15,805 $12,991
10  |JOINT RESEALING 63,220 |[FT $2.00 |FT $126,440 $85,418
10 CRACK SEALING 6,322 |FT $2.50 |FT $15,805 $10,677
10 SPALL REPAIRS 2,107 |SF $70.00 [SF $147,513 $99,655
10 |CORNER BREAK 1,054 |SF $120.00 |SF $126,440 $85,418
10 SLAB REPLACEMENT 139 [SF $2.62 |SF $364 $246
$416.563 $281,415
15 |CRACK SEALING 6,322 |FT $2.50 |FT $15,805 $8,776
$15,805 $8,776
TOTAL $2,121,922 $1,976,931
TOTAL (cost per square foof) $4.48 $4.17
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Table 14.

LIFE CYCLE COST ANALYSIS FOR

JOINTED PORTLAND CEMENT CONCRETE ALTERNATIVE

WITHOUT SOIL/BARK MIXTURE

TOTAL
YEAR ITEM QUANTITY | UNIT COST UNIT COST PW COST

0 4" AB 474,150 [SF $0.32 [SF $151,728 $151,728
0 4" AC 474,150 [SF $0.75 |SF $355,613 $355,613
0 8" JCP 474,150 |SF $2.46 |SF $1,166,409 $1,166,409
$1,673,750 $1,673,750
5 CRACK SEALING 6,322 |FT $2.50 |FT $15,805 $12,991
$15,805 $12,991
10 JOINT RESEALING 63,220 |FT $2.00 |FT $126,440 $85,418
10 CRACK SEALING 6,322 |FT $2.50 [FT $15,805 $10,677
10 SPALL REPAIRS 2,107 |SF $70.00 |SF $147,513 $99,655
10 CORNER BREAK 1,054 |SF $120.00 |SF $126,440 $85,418
10 SLAB REPLACEMENT 139 [SF $2.62 |SF $364 $246
$416,563 $281,415
15 CRACK SEALING 6,322 |FT $2.50 |FT $15,805 $8,776
$15,805 $8,776
TOTAL $2,121,922 $1,976,931
TOTAL (cost per square foot) $4.48 $4.17
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Table 15.

LIFE CYCLE COST ANALYSIS FOR
ROLLER COMPACTED CONCRETE ALTERNATIVE

WITH SOIL/BARK MIXTURE
TOTAL
YEAR ITEM QUANTITY UNIT COST | UNIT COST PW COST

0 4" AB 474,150 |SF $0.32 |SF $151,728 $151,728
0 4" AC 474,150 |SF $0.75 |SF $355,613 $355,613
0 10" RCC 474,150 |SF $1.85 |SF $877,178 $877.178
$1,384,518 $1,384,518
1 CRACK SEALING 88,000 |FT $2.50 |FT $220,000 $211,538
$220,000 $211,538
10 |CRACK SEALING 88,000 [FT $2.50 |FT $220,000 $148,624
10 SPALL REPAIRS 948 |SF $70.00 |SF $66,381 $44.845
10 GRINDING 94,830 |SF $3.33 |SF $315,784 $213,332
$602,165 $406,801
TOTAL $2,206,683 $2,002,857
TOTAL (cost per square foot) $4.65 $4.22
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Table 16.

LIFE CYCLE COST ANALYSIS FOR
CONCRETE BLOCK PAVER ALTERNATIVE

WITH SOIL/BARK MIXTURE
TOTAL
YEAR ITEM QUANTITY UNIT COST UNIT COST PW COST

0 4" AB 474,150 |SF $0.32 |SF $151,728 $151,728
0 12.57 AC 474,150 |SF $2.33 |SF $1,104,770 $1,104,770
0 FABRIC 52,683 |SY $1.00 |SY $52,683 $52,683
0 4"BLOCK/1"SAND 474,150 |SF $1.85 |SF $877,178 $877,178
$2,186,358 $2,186,358
5 REPLACE BLOCKS 4,742 |SF $3.00 [SF $14,225 $11,692
$14,225 $11,692
10 LEVELING COURSE (2"AC) 94 830 |SF $0.37 |SF $35,087 $23,704
10 REPLACE BLOCKS 4,742 |SF $2.00 |SF $9,483 $6,406
$44.570 $30,110
15 REPLACE BLOCKS 4,742 |SF $3.00 |SF $14,225 $7.898
$14,225 $7,898
TOTAL $2,259,377 $2,236,058
TOTAL (cost per square foot) $4.77 $4.72
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UNIFIED SOIL CLASSIFICATION - ASTM D2487-85

MAJOR DIVISIONS TYPICAL NAMES
)35 WELL GRADED GRAVELS WITH OR
CLEAN GRAVELS WITH GW [iSs:c34 WITHOUT SAND, LITTLE OR NO FINES
GRAVELS LITTLEORMNO PNES 59 3] POORLY GRADED GRAVEL WITH OR
@ GP P.'©’="] WITHOUT SAND, LITTLE OR NO FINES
= ui
(o] g MORE THAN HALF ®[ SILTY GRAVELS, SILTY GRAVELS
e 85 e GRAVELS WITH OVER GM | |9 | witHsanD
wao o THAN 12% FINES CLAYEY GRAVELS, CLAYEY
Z 9§ No. 4 SIEVE SIZE GC GRAVELS WITH SAND
é% e WELL GRADED SANDS WITH OR WITHOUT
Gz2 CLEAN SANDS WITH sSWwW GRAVEL, LITTLE OR NO FINES
u gg SANDS LITTLE OR NO FINES POORLY GRADED SANDS WITH OR
g whr SP WITHOUT GRAVEL, LITTLE OR NO FINES
8 § MORE THAN HALF SM SILTY SANDS WITH OR
COARSE FRACTION WITHOUT GRAVEL
SANDS WITH OVER
e Sy URrINy CLAYEY SANDS WITH OR
;. & sC WITHOUT GRAVEL
ML INORGANIC SILTS AND VERY FINE SANDS, ROCK
FLOUR, SILTS WITH SANDS AND GRAVELS
wc SILTS AND CLAYS
ne INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
Ofu L CL //, CLAYS WITH SANDS AND GRAVELS, LEAN CLAYS
Dol TR oraaNic siLTs or cLaYs
B§§ oL }lifii}| oF LowpLasTIemY
ST 5 INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS,
- %z _— MH FINE SANDY OR SILTY SOILS, ELASTIC SILTS
9 :‘E SILTS AND CLAYS / INORGANIC CLAYS OF HIGH
Wy~ CH [////) PLASTICITY, FAT CLAYS
iL g LIQUID LIMIT GREATER THAN 50% %’I:" ORGANIC SILTS OR CLAYS
OH [/7////] OF MEDIUM TO HIGH PLASTICITY
s PEAT AND OTHER HIGHLY
HIGHLY ORGANIC SOILS Pt l~=+d ORGANIC SOILS
KEY TO TEST DATA
Shear Strength (psf)
M(80) - Moisture Content (%) ‘———- Confining Pressure
DD(105) - Dry Density(pcf) TxUU 3200 (2600) - Unconsolidated Undrained Triaxial Shear
Pem - Permeability (FM) or (S) - (field moisture or saturated)
Consol = Consolidation TxCU 3200 (2600) - Consolidated Undrained Triaxial Shear
- Liquid Limit (%) (P - (with or without pore pressure measurement)
- Plasticity Index (%) TxCD 3200 (2600) - Consolidated Drained Triaxial Shear
- Specific Gravity SSCU 3200 (2600) - Simple Shear Consolidated Undrained
MA . Particle Size Analysis (P) - (with or without pore pressure measurement)
- Simple Shear Consolidated Drained
oc ) P — SSCD 3200 (2600) p
- Consolidated Drained Direct Shear
. # *Undisturbed” Sample URGD w08 200 .
C - Unconfined Compression
X - Bulkor Classification Sample W bk P
Lvs 700 - Laboratory Vane Shear
—_—  Harding Lawson Associates SOIL CLASSIFICATION CHART/KEY TO TEST DATA
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SITE HEALTH AND SAFETY PLAN
CASCADE NO. 3 LOG SORT YARD

1.0 GENERAL INFORMATION

Site: Cascade Timber No. 3 Project No: 12183.3
Log Sort Yard

Location: Port of Tacoma
Tacoma, Washington

Prepared by: Date:

Approved by: Date:

1.1 Plan Objective

This health and safety plan, developed in accordance with the Occupational Safety and Health Act
(OSHA) and the Washington Industrial Safety and Health Act (WISHA) standards for hazardous
waste operations (29 CFR 1910.120 and WAC 296-62), establishes the minimum guidelines for
onsite activities conducted at the Cascade No. 3 Log Sort Yard in the Port of Tacoma.

1.2 Proposed Date of Field Work

Date:
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2.0 SITE/HAZARD OVERVIEW

ﬁ

Apparent Hazard Type of Facility Status of Facility
Serious ____ Imp. - Active -
Moderate ____ Dump _ Inactive X
Low X Landfill . Unknown  ____
None X Open - Unknown  ____
Enc. . Other X (Log storage yard)

Waste Type(s) | Waste Characteristics Type/Form of Hazard

Gas . Toxic X Dust X
Liquid —— Corrosive  ____ Liquid _
Sludge . Ignitable - Fumes e
Solid X Volatile - Vapors s
Unknown ____ Radioactive ____ Contact X
Other i Reactive o Respiratory _X

. Unknown ____ Other e

. Other - IDLH S
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3.0 SITE DESCRIPTION AND HISTORY

The Cascade Timber No. 3 Log Sort Yard is an 18.57 acre parcel owned by the Port of Tacoma. The
site is located along Maxwell Way between Port of Tacoma Road and Thorne Road (Figure 1) in
Tacoma, Washington. The property is divided into two parcels: a 7.84-acre parcel to the northeast
and a 10.73-acre parcel to the southwest.

The southwest parcel (the site) was leased to Cascade Timber Company (Cascade) from 1978
through 1987 to store and sort logs. Between January and March, 1982, approximately 500 tons of
slag generated by Asarco Inc. of Tacoma, Washington was placed on the site by Cascade for use as a
ballast material. In 1985, the Washington State Department of Ecology (Ecology) completed an
assessment of twelve log sort yards, including the site. Ecology concluded the Asarco slag ballast
material was responsible for elevated concentrations of heavy metals in stormwater runoff from the
log sort yards. Arsenic, zinc, copper and lead were identified as metals of concern. The site has not
been in use since 1987.

Based on the results of the RI/FS, HLA recommended capping the site as the preferred remedial
action to mitigate the migration of metals from the site via stormwater runoff. The cleanup
objectives of the remedial action for soil for the protection of human health are to reduce chemical
concentration in soil to levels below 200 mg/kg for arsenic and 1,000 mg/kg for lead, or to minimize
ingestion or direct contact with soil having concentrations greater than these. The cleanup
objectives for soil for the protection of the environment are to minimize migration of chemicals that
would contaminate groundwater or surface water in excess of groundwater and surface water
requirements. The cleanup objective for groundwater was established for protection of the
environment and not established for protection of human health because the groundwater in not
considered a potential future drinking water source.

To meet the remedial action objectives, a low permeability cap will be constructed over the slag and
impacted soil which will be left onsite in order to eliminate stormwater from coming in contact
with slag and soil. The slag and impacted soil containing elevated levels of metals will be
consolidated to several areas on the site to reduce the potential for disturbance and exposure as a
result of future site activities. A low permeability cap, designed to eliminate infiltration, will be
constructed over the slag and soil that are onsite. A cover system will be designed to withstand the
planned future (post-closure) use of the site. Post-closure, the Port will probably use the site for a
warehouse. Long term future use may be for intermodal container storage. Both uses are consistent
with current planning issues. The cover will be graded to collect stormwater runoff for discharge
into the City of Tacoma’s existing storm drainage system. The City’s system ultimately discharges
into the Sitcum Waterway.
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4.0 SUMMARY OF SCOPE OF WORK

The scope of work for the cap installation is described in the Engineering Design Report. Onsite
activities will include the following:

- Various grading, trenching, and excavating activities, and

. Construct and install a drainage system,

. Install a low permeability cap,

. Install, develop and sample 3 groundwater monitoring wells.

All of the above activities will be required to adhere to the established health and safety
requirements. A copy of this plan will be maintained onsite.
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5.0 HAZARD EVALUATION

Various health and safety hazards will be present onsite. Listed below is a summary of the
potential hazards and a statement of the hazard control measures and practices in place to
minimize the risks of injury or illness. The hazard level for contaminants present during all reme-
dial investigative activities is presumed to be low to none, requiring Level C or D personal
protective equipment (PPE).

5.1 Physical Hazards

Head Hazards - Hazards include sharp objects, falling objects, overhead work, heavy equipment,
and bump hazards. Hardhats will be worn by all personnel on site.

Foot and Ankle Hazards - Hazards include sharp objects, uneven or slippery walking surfaces, haz-
ardous materials, and dropped heavy objects. Wear chemical resistant boots, steel-toed boots, fill in
uneven walking surfaces, and barricade off sumps and open holes.

Eye Hazards - Hazards consist of sharp objects, poor lighting, flying debris or metal from cutting/
welding operations, chemical splashes, and contaminated soil particles. Safety glasses will be worn
at all times. When there is a potential for chemical splashes, full face respirators or face shields will
be worn when applicable.

Musculoskeletal Hazards - Hazards include lifting heavy objects, lifting improperly, overreaching or
overextending. Hazard mitigation will consist of use of correct lifting practices, use of mechanical
lifting devices, and proper placement of lift devices.

Noise Hazard - Hazard consists of presence of noise above 84 dBA peak. Disposable ear plugs or
earmuffs will be worn.

Hazardous Energy - Hazard consists of uncontrolled hazardous energy. Use lockout and tag

practice, use Ground Fault Circuit Interrupters (GFCIs), inspect electrical equipment weekly, and
use line breaking permits for line cutting.
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Mechanical Hazards - Heavy equipment will be present onsite. The equipment will be verified that
it is in good condition prior to use. All heavy equipment will have backup alarms. Do not stand or
walk under elevated loads.

5.2 Chemical Exposures

The materials onsite that pose the greatest health risk to personnel are heavy metals (antimony,
arsenic, cadmium, copper, lead, nickel, and zinc). These are inhalation hazards, with a few of the
contaminants having high toxicity. The heavy metal contaminants lie approximately zero to one
foot below the surface of the site. A release of petroleum (crude oil) onto the site from a localized
pipeline leak has resulted in elevated total petroleum hydrocarbon concentrations. Petroleum
hydrocarbons were detected at concentrations up to 35,000 mg/kg. Results suggest that petroleum
hydrocarbon contamination extends to a depth of approximately 5 feet below ground surface. Oil
and grease were detected at concentrations up to 33,800 mg/kg, with results generally similar to
petroleum hydrocarbon results. Exposure to these contaminants may occur during trenching,
grading, excavating activities as well as drilling of the groundwater monitoring wells. Personal
protective equipment (hardhats, gloves, tyvek, boots, respirators, and safety glasses) will be worn
whenever the above work is to be conducted.

The toxicity and chemical properties of the potential compounds that may be detected onsite are
presented in Table 1 and 2. Table 1 presents exposure limits established by Occupational Health
and Safety Administration (OSHA), National Institute of Occupational Safety and Health (NIOSH),
and American Conference of Government Industrial Hygienist (ACGIH); and Table 2 presents target
organs and possible symptoms of exposure. In Table 1, the exposure levels are defined as follows:

PEL: OSHA permissible exposure limits (PELs) are 8-hour time-weighted average (TWA)
concentrations. Short-term exposure and ceiling limits are recorded where applicable.

TLV: Threshold limit values (TLVs) are 8-hour TWAs recommended and established by the
ACGIH. These levels are noted where they vary from the PEL.

IDLH: Immediately dangerous to life or health (IDLH) levels are defined by the Standards
Completion Program (SCP) only for the purpose of respirator selection. They represent the
maximum concentrations from which, in the event of respirator failure, one could escape
within 30 minutes without experiencing any escape impairing or irreversible health effects.
No IDLHs have been listed for potential human carcinogens.
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5.3 Environmental Hazards

Potential environmental hazards onsite include biological hazards (e.g., wild animals, insects, and
poisonous plants), natural occurrences (i.e., earthquakes, thunderstorms, and lightening storms),

and temperature hazards.

Heat Stress - The risk of heat stress is high for those persons working in impermeable Level C

personal protective garments. (See Section 6.0 for a description of the levels of personal protection

equipment). Because this equipment does not allow evaporation of sweat, workers required to wear

these suits will be monitored for heat stress when the ambient temperature is above or equal to

70°F. The degree of risk associated with working in these garments is directly related to numerous

factors: ambient temperature, length of time in the suits, availability of shade, acclimatization of

personnel, adequate fluids intake by workers, and length of rest periods.

Table 1. Exposure Limits

Chemical TLV Comment (if IDLH Level Comment
Group Chemical Name PEL Comment different)
Metals Antimony (as Sb) 0.5 mg/m’ 80 mg/m’
Arsenic (as As) 0.01 mg/m® 0.2 mg/m? Carcinogen
0.002 mg/m? (ceiling)
Beryllium (as Be) .002 ppm 10 mg/m?
Cadmium dust (as Cd) 0.2 mg/m’ 0.01 mg/m® Carcinogen
0.6 mg/m® (ceiling)
Chromium (as Cr) 1 mg/m? .5 mg/m’ NE.*
Copper:
Dusts & mists (as Cu) 1 mg/m’
Lead, inorganic fumes 0.05 mg/m® 0.15 mg/m? 700 mg/m®
and dusts (as Pb) 0.03 mg/m? (action
level)
Nickel, metal and
Elemental 1 mg/m® 0.05 mg/m*® Carcinogen
Soluble 0.1 mg/m® 0.05 mg/m®
Zinc:
Zinc Oxide Dust 10 mg/m’ NE.*

* N.E. = No evidence can be found for the existence of IDLH.

12183.3\84dr1242.H&S (app-B)

Harding Lawson Associates



S e e

Table 2. Exposure Routes, Target Organs and Symptoms

Group Substance  Exposure Route Target Organs Symptoms
Metals Antimony  Inhalation Resp. system Irritated nose, throat, mouth; coughing; dizziness;
Skin/eye contact ~ CVS headache; nausea, vomiting, diarrhea; cramps;
Skin insomnia; anorexia; irritated skin; unable to smell
Eyes
Arsenic Inhalation Liver, kidneys Ulceration of nasal septum, dermatitis, GI
Absorption Skin, lungs, disturbances, respiratory irritation, hyperpig of
Skin/eye contact  lymphatic system skin, carcinogen
Beryllium  Inhalation Lungs, skin, eyes, Respiratory symptoms
Ingestion mucous membranes  weak, weight loss, fatigue
Skin/eye contact
Cadmium  Inhalation Resp. system Symptoms usually delayed. Pulmonary edema,
Ingestion kidneys dyspnes, cough, fight chest, chest pains; headache;
Prostate chills, muscle aches; nausea; diarrhea
Blood
Chromium  Inhalation Respiratory system,  Histologic fibrosis of lungs, dermal sensitivity
Ingestion skin
Skin/eye contact
Copper Inhalation Resp. system Irritated mucous membranes, pharynx; nasal
Ingestion Skin perforation; eye irritation; metal taste; dermatitis
Skin/eye contact Liver '
Kidneys
Lead Inhalation GI Tract Lassitude; insomnia; pallor; headache; colic;
(Inorganic)  Ingestion CNS hypotense; anemia; tremor; paralyzed wrist;
Skin/eye contact ~ Kidneys gingival lead line
Blood
Gingival Tissue
Nickel Inhalation Lungs - Skin sensitization; allergic asthma; nasal cavity,
Ingestion Nasal Cavities eye, upper respiratory tract irritation (carcinogen)
Skin/eye contact  Skin
Zinc Inhalation Resp. system Sweet metallic taste; dry throat, cough, chills,
Skin/eye contact fever, tight chest, dyspnea, blurred vision, muscle
Ingestion cramps
Petroleum  Crude Inhalation Skin, eyes Nausea, diarrhea, abdominal pain, liver and renal
Ingestion Respiratory system  injury, pulmonary edema, dysthythmia, and
Skin/eye contact Central nervous central nervous system toxicity
system

Heat Stress - The risk of heat stress is high for those persons working in impermeable Level B or C
personal protective garments. (See Section 6.0 for a description of the levels of personal protection
equipment). The degree of risk associated with working in these garments is directly related to
numerous factors: ambient temperature, length of time in the suits, availability of shade,
acclimatization of personnel, adequate fluids intake by workers, and length of rest periods.
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Heat Stress control and preventive measures include the following:

. Provide plenty of liquids to replace lost body fluids. Water and/or electrolyte drinks will be
used for this purpose.

. Establish a work schedule that will provide appropriate rest periods.

. Establish work regimens consistent with American Conference of Governmental Industrial
Hygienists (ACGIH) guidelines.

. Wear appropriate protective clothing for adverse weather conditions.

. Provide employee training on the causes of heat stress, signs and symptoms, and preventive
measures.

. Possibly conduct work during nighttime shifts.

Heatstroke and heat exhaustion are possible results of physical exertion in the heat. Heatstroke is
always life-threatening, while heat exhaustion is a milder condition. Symptoms of heatstroke
consist of the following:

. Red or flushed skin,

. No sweating, and
. High body temperature.

Symptoms of heat exhaustion consist of the following:

. Pale, clammy skin,

. Profuse perspiration,
. Extreme tiredness or weakness, and
. Normal body temperature.

A person with heatstroke needs to be cooled quickly and will need medical care. For mild heat
exhaustion, bedrest and salt are required. In order to reduce heat stress, frequent breaks are
necessary to allow workers to cool down and replenish electrolytes. In addition, workers may wish
to conduct field activities during cooler hours.
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Cold Stress - Outdoor work may result in cold exposure, especially during the winter months in
Tacoma, Washington. When the body loses more heat than it produces, the deep body temperature
may be lowered to dangerous levels. This condition is known as hypothermia and can be serious.
The symptoms of hypothermia include shivering, sleepiness, numbness (Le., frostbite), difficulty in
movement, impaired ability to work, and diminished eyesight. If the condition is allowed to
progress, heart failure may occur. First aid procedures for hypothermia is to seek immediate
medical attention.

Methods to protect against hypothermia, field personnel must wear multilayer cold weather outfits,
be aware of wind chill factors, have access to a readily available warm shelter, alternate scheduled
work and rest periods, drink warm fluids (no alcoholic beverages), use the buddy system and
monitor conditions of fellow workers.
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6.0 PERSONAL PROTECTIVE EQUIPMENT

Level of Protection: A__ B__ C_X D_X _

The selection and use of Personal Protective Equipment (PPE) are detailed in this section. Wherever
possible, engineering controls will be employed to control the potential for worker exposure to
hazards. The basic requirements presented in this section and the decision to increase, decrease, or
modify the level of worker protection can be made on site based on the professional judgment of the
Site Health and Safety Officer or a Certified Industrial Hygienist (CIH) and with the approval of the
Project Manager.

The descriptions presented below focus on heavy metals as being the primary exposure hazard.
Work conducted at the Cascade No. 3 Log Sort Yard will involve designated levels of C and D work.
Level A and B work are not deemed necessary at this time. Level C PPE will be used whenever there
is a disturbance or potential disturbance of soil. The major hazards that field personnel will be
exposed to during these activities consist of the following:

] Inhalation of airborne contaminants in the form, dust or contaminated soils, and

. Dermal contact with or ingestion of contaminated soils.

Personal monitoring will be conducted to evaluate personal exposure if there is a need to upgrade or
possibly downgrade the level of protection and if the permissible exposure limit has (discussed
below) been exceeded. The decision to upgrade to a higher level of protection or downgrade to a
lower level will be based on risk assessments made by the Site Health and Safety Officer in
conjunction with a CIH, and the Project Manager. The contractor/subcontractor shall provide a
plan that details selection, training, cleaning, and maintenance of PPE. Descriptions of PPE are
presented below.

Level A - Characterized by a fully encapsulating garment and self-contained breathing apparatus
(SBCA). This level of protection will be used when the airborne hazards of reach is immediately
dangerous to life or health (IDLH) levels. Specifically, this equipment consists of the following:

. Self Contained Breathing Apparatus (SCBA)

. Fully encapsulating chemical-resistant suit with inner chemical-resistant gloves,
. Neoprene rubber boots with steel toe/shank/insert, and

. Hardhat.
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Level B - Characterized by a semiencapsulating garment and some form of air supplied respirator.
This level of protection will be used when there are mixed airborne hazards, when there is an
oxygen-deficient atmosphere or when there is a mixed airborne hazard for which an accepted
mechanical filter respirator is not available. Specifically, this equipment consists of the following:

. MSA supplied air respirator (full-facepiece respirator, supplied air regulator, and 5- minute
escape bottle or MSA SCBA apparatus),

. Chemical-resistant hooded splash suit (PVC, Saranex, or Neoprene); hooded PVC splash
suits will be used on all RCRA Waste activities,

. Chemical-resistant gloves (Nitrile, Neoprene, or PVC),

. Chemical-resistant boots (steel toe/shank/insert),

. Hardhat,

. Vest (optional), and

. Hot work clothing (leather or other spark-proof clothing to prevent contact with chemical-
resistant clothing).

Level C - Characterized by a semiencapsulating garment and a mechanical filter respirator. This
level of protection will be used where there is no oxygen deficiency, when a respirator is available
for the mixed airborne hazards, and when the hazards do not exceed the maximum use
concentration (MUC) of the specified cartridge. The risk of skin contact with liquid/sludge is very
low. Specially, this equipment consists of the following:

. Full-face respirator (NIOSH approved) for work around liquids/sludge,

% Half-face respirator (NIOSH approved) for work with no potential for splashing of liquids or
sludge,

. Respirator cartridges (organic vaporlHEPA]

g Coverall (Tyvek for nonsplashing activities; polyethylene or Saranex-coated for work with
potential for splashing),

. Chemical-resistant boots (steel toe/shank/insert),

. Chemical-resistant gloves (Nitrile, Neoprene, or PVC),

. Hardhat, and
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. Safety glasses with side-shields.

Level D - Characterized by standard protective work clothing and no respiratory protection. This
level is normally worn where no chemical exposure hazards are present that require special
protective materials. Level D is typically will be utilized when there is no disruption of soil,
prescribed for work in the Support Zone or other designated clean area. Specifically, this
equipment consists of the following:

. Cotton coverall/field clothes,

. Leather work boots with steel toe/shank/insert,
. Safety glasses with side shields,

. ' Har&hat, and

. Gloves (cotton or leather).

All PPE will be decontaminated after use and will be properly stored in a dry clean designated area.
The site safety officer will conduct weekly inspections as to the proper maintenance and storage of
PPE. If employees find that their PPE is not adequate or malfunctioning, this must be reported to
the site safety officer immediately.
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7.0 EXPOSURE MONITORING PLAN

Exposure monitoring will be performed at the Cascade No. 3 Log Sort Yard to confirm that no
personnel are being exposed to heavy metal concentrations greater than the established PEL’s and to
evaluate any changes in airborne contaminant concentrations that occur with the various activities.
Exposure monitoring will include personal exposure monitoring with personal sampling pumps and
real time monitoring of the work area while drilling for a potential release of gases and vapors.

7.1 Personal Monitoring

Personal monitoring will be performed on those individuals likely to have the highest potential
exposure to those hazardous substances most likely to be present above permissible exposure limits.
Tasks to be monitored will be chosen based on the existing chemical data for the media being
sampled, results of previous personal monitoring conducted on site, and experience at other similar
hazardous waste sites. Monitoring will begin as soon as feasible following the commencement of
work on each task.

Personal monitoring for chemical substances will be conducted on the contractor and subcontractor
employees by collecting air samples from the breathing zone utilizing direct reading instruments,
personal sampling air pumps, or personal monitor badges operating either for the entire workday or
only during times when potential exposure may occur. Initial monitoring strategy is to sample two
employees (highest potential for exposure) the first two days of each new activity. Follow up
monitoring strategy is to sample one employee per week who has the greatest exposure potential for
each task described in the work plan. The contaminants to be monitored are based on the
concentrations, physical properties, and toxicity of the contaminants to which individuals may be
exposed during a given task. Samples will be collected and analyzed according to methods
developed by the OSHA or the NIOSH. Written documentation shall be provided.
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7.2 Work Area Monitoring

Action Levels

Prespecified conditions that will dictate the initiation of some type of action (i.e., donning or
upgrading PPE, leave the area) are termed action levels. The action levels for each direct reading
instrument are described below.

Continuous real time monitoring for volatile organic hydrocarbons will be performed when any
work involving disturbing the soil is conducted. Action levels established below will be
implemented accordingly.

A. Gas and Vapors

1.

Unknown Contaminants. Monitoring for unknown contaminants will occur when
soil borings are collected and during the drilling and installation of groundwater
monitoring wells. These readings will be taken in the breathing zone of the
workers and will assist in determining if the level of protection may be downgraded
or possibly upgraded. Additional organic vapor monitor (OVM) readings will be
taken every 5 minutes after the initial reading until sampling and drilling is
complete. Work will be stopped whenever a sustained reading (1 minute) of 5 ppm
above background is measured in the breathing zone. Level C protection shall be
utilized. If work is stopped, Level B protection will be utilized to properly charac-
terize the unknown contaminant.

Breathing Zone OVM [ReadinE for 1 Minute) Level of Protection
Background Level D
>0 - 5 ppm above background Level C
5 - 500 pm above background Level B
500 - 1,000 ppm above background Level A

Known Contaminants. The frequency of monitoring of known contaminants will
follow the same methodology as stated for the unknown contaminants. However,
direct reading instrument airborne concentrations in conjunction with Draeger
tubes will be compared to the PELs as identified in Table D-2. Levels of protection
and control measures will be implemented as necessary.
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Action Level Above
Background (Breathing
Instrument Calibrated Standards Zone for 1 Minute) Action
OVM Isobutylene Above background to 5 Monitor with Draeger tubes after donning
ppm Level C protection
OovM Isobutylene >5 ppm Monitor with Draeger tubes after donning
Level B protection
OVvM Isobutylene 550 - 1,000 ppm Leave area (Level A)

Note:  Any gas vapor concentration in excess of 5 ppm will be identified and characterized using Level B protection with
positive pressure SCBA.

B. Explosion Hazard (if applicable)

Action Level Above Background
Instrument (Ambient Air) Action
Gas Tech Model GX-86 More than 10% of LEL Leave area

C. Oxygen Deficiency (if applicable)

Action Level Above Background

Instrument (Ambient Air) Action
Gas Tech Model GX-86 Less than 19.5% or more than 25% Do not enter
0?
D. Other Instruments (during intrusive work - excavating, grading, trenching)
Action Level Above Background
Instrument (Ambient Air) Action
Miniram PDM-3 Dust - 5 mg/m® Modify work

practices. Wet
work area. Cover

stockpiles with
plastic.
Personal Sampling Pumps 37mm Contaminants monitored Notify Employees
MCEF Cassettes As, Be, Cd, Cu, Pd, Ni, Zn of Results

The situation will then be evaluated by the Site Supervisor and the Site Health and Safety Officer to
determine the need for further action and/or additional protective measures.
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7.3 Calibration of Monitoring Equipment

Field equipment used to perform various measurements during the course of the site activities may
include an OVM, GasTech GX-86, Miniram PDM-3, and personal sampling pumps. All instruments
and equipment will be maintained, calibrated, and operated according to the manufacturer’s
guidelines and recommendations. Calibration checks will be conducted daily. Proper maintenance,
calibration, and operation of each instrument will be the responsibility of the field crew. A list of
equipment requiring calibration will be maintained throughout the duration of the project in a
calibration notebook. A record of all instrument calibration activities will be maintained in the site
calibration notebook. Any service, repairs, or parts replaced will be noted.

If an instrument is found, upon calibration, to have been used when it was out of calibration limits,

a corrective action report will be filed and the extent that the resultant data would be invalidated
will be assessed.
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8.0 FIRST AID PROCEDURES

If an injury should occur onsite as a result of an accident, the local emergency contacts will be
notified of the incident and of the potential contaminants the injured has been exposed to. Prior to
transport to the medical care facility, if the victim is in Level C he/she will undergo a brief
decontamination. This will reduce the chance of spreading contaminants to the ambulance and
local hospital. The hospital location map (Figure 2), the Washington Industrial Safety and Health
Administration (WISHA) Emergency Form, and the site Emergency Notification List will be located
in the onsite HLA vehicle. In the unlikely event a work-related death or loss of limb occurs, WISHA
will be notified within 24 hours of the incident. The phone number for the regional office is

(206) 596-3868. At least one person onsite will be certified to perform cardiopulmonary
resuscitation (CPR) and first aid.

8.1 Eye Contact

A portable eye wash station will be established in the near the work activities. If any chemical
comes in contact with the eyes, immediately flush the eyes with copious amounts of water and seek
medical attention. Contact lenses should not be worn in the field, because irrigation of the eye
becomes much more difficult, as does removal of the lens.

8.2 Skin Contact

If any chemical comes in contact with the skin, wash with soap and copious amounts of water and
seek medical attention, if necessary.

8.3 Physical Accidents

If an accident occurs onsite that results in a minor injury (e.g., cut, contusion), first aid can be
provided by a team member with first aid training. If the injury requires medical attention and is
not life threatening, the injured will be transferred to the nearest neighborhood medical clinic. If an
accident occurs onsite that results in a major trauma (e.g., fractured bones, severe lacerations), the
local emergency services will be contacted. If no potential exposure exists for the rescue team, the
victim will remain where injured and will be moved by trained emergency technicians only.
However, if there is a potential for exposure to the rescue team, the victim will be briefly
decontaminated prior to receiving medical attention.
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The hospital closest to the site is:

1) Tacoma General Hospital (206) 594-1000
Address: 315 South K Street
Cross Street: South Fourth Street

See Figure 2 for route to closest hospital.
8.4 Fire Contingency

In the event of a fire, attempt to extinguish with a Class A,B,C fire extinguisher if safe to do so. If
the fire appears to be noncontainable, perform the following steps:

. Alert all other personnel with horns or radios,

. Notify the local fire department (911),

. Verify all personnel present at rally point,

. Remove vehicles if possible,

. Await firefighting forces,

. Contact personnel on the Emergency Notification List once the fire department is in control

of the situation, and

. Notify adjacent businesses and residences (if applicable).
8.5 Hazardous Materials Release

In the event of a hazardous materials release, attempt to control, divert, absorb, neutralize, or secure
the source if direct contact or inhalation hazards are not present. If direct contact or inhalation
hazards are present, don appropriate PPE and attempt remedial measures (if safe to do so). The
hazardous material release incident shall be reported to the fire department and the U.S. National
Response Center (NRC) immediately after the spill occurs (if possible). The NRC will coordinate
Federal aid in the clean-up if it is necessary. The phone number for the NRC is 1-800-424-8802.
The following information would be helpful during a notification:

. Chemical name or DOT identification number,

. Hazard class,
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. Cause of release,

. Quantity/concentration of the release,

. Potential for fire or off-site release,

. Injuries resulting from the release,

. Actions taken to mitigate the release or spill, and

. Actions taken to notify adjacent businesses and residences (if applicable).

8.6 Accident Investigation

In accordance with WISHA regulations, injuries and illnesses must be reported. The Site Health
and Safety Officer and Site Construction Supervisor will be notified of all accidents, incidents, and
near misses. An accident report will be completed by the injured party, his/her doctor, and the Site
Safety Officer as soon as possible following an accident or illness. One copy will be sent to WIHSA
and one copy will be sent to the injured party’s employer.

All emergency actions (e.g., fire, hazardous material release, injury) and follow-up actions will be

critiqued by the emergency. Changes to this plan will be made if necessary as determined by the
critique. '
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9.0 SITE SAFETY WORKPLAN

9.1 Key Personnel

Project Manager: To be identified by the Contractor
Site Supervisor: To be identified by the Contractor
Project Health and Safety Mgr.: Mark Winters (HLA)

Site Health and Safety Officer: To be identified by the Contractor
Port of Tacoma Contact: Suzanne Dudziak

Ecology Contact
9.2 Health and Safety Responsibilities of Key Personnel

The Project Manager has the overall responsibility for the development coordination, and
implementation of the work plan in a safe manner and is the central point of contact with client
and regulatory agencies.

The Project Health and Safety Manager has the responsibility of providing technical guidance to the
Project Manager and Site Health and Safety Officer on matters that are not specifically covered in
the Site Health and Safety Plan, providing guidance on sampling strategies and protocols, assisting
in the interpretation of monitoring data, and advising of changes needed in health and safety
operating procedures or plans.

The Site Supervisor is responsible for implementing the steps of the work plan and Site Health and
Safety Plan, supervising the field team members, and consulting with the Site Health and Safety
Officer regarding the work plan and any changes that may affect the health and safety of field team
members.

The Site Health and Safety Officer (SHSO) has the responsibility for the development, coordination,
and implementation of the Site Health and Safety Plan. This will include the medical surveillance
program, training requirements, monitoring procedures, PPE and consultation with their health and
safety manager regarding the Site Health and Safety Plan. The SHSO will coordinate with the
Project Manager, Site Construction Supervisor, and the Health and Safety Manager on all
modifications to the health and safety plan.
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9.3 Worker Training Requirements

Persons who are working on this project will meet the minimum training requirements described in
this section. Training is defined as a combination of classroom instruction, instructor
demonstration, and hands-on practical exercises.

Personnel who will be onsite to perform site activities must have certified completion of the basic
40-hour hazardous waste operations training as detailed in 29 CFR Part 1910.120 and WAC 296-62
Subpart P. For hazardous waste workers who will be required to work in Level B or greater
protection an additional 40-hours of basic training will have been completed as required under
WAC 296-62-3040 for a total to 80-hours of basic training. It is not expected at this time that Level
B work will be required. In addition, each worker will have had at least three days additional
supervised field experience.

Workers onsite for limited tasks where there is no possibility of overexposure to hazardous
materials will have had, at a minimum, 24 hours of basic training and one day of supervised field

experience.

Workers onsite who work exclusively outside the Exclusion Zone or Contamination Reduction Zone
(e.g., office personnel) and for when there is no potential of exposure to the PEL will be required to
read and understand the Job Site Health and Safety Plan and will sign the acknowledgment that
this has been done.

Any person who comes onsite will receive specialized training covering the areas of emergency
evacuation, emergency warnings, contingency plans, and hazard communication. This information
will be covered by a combination of oral briefings, written statements, and daily safety meetings.

In addition to the basic training required of every worker onsite, the following specialized training
required to accomplish certain specialized jobs onsite will be conducted in daily safety or tailgate

meetings:
. Site fire protection and use of fire extinguishers,
. Lockout of hazardous electrical energy sources,
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. Specialized respirator training on the use of chemical respirators with administrative

limitations on use times,
. Lifting, back care, and ergonomics, and
. Confined space entry training and permits.

The SHSO will be responsible for ensuring that persons meet the minimum training required for
site entry. The SHSO will also ensure that workers have received the necessary specialized training
or annual refresher training to accomplish the designated work.

8.4 Medical Surveillance Requirements

All contractor and subcontractor personnel working onsite on a full-time basis will participate in
the occupational health monitoring program required by 28 CFR Part 1910 and WAC 296-62-3050.
The program provides for a baseline evaluation of the employee’s health and determination of
his/her fitness to work in the field with hazardous chemicals. The program provides yearly
physicals with blood and urine analysis including the general test and specific chemistry for heavy
metals to determine potential exposures and adequacy of PPE.

9.5 Documentation

All contractors, subcontractors, visitors, and agency personnel will read and understand the Site
Health and Safety Plan. The "Acknowledgment Form" will be signed by each individual indicating
this has been done. The Acknowledgment Form requiring signatures is presented in Exhibit L.

Documentation of employee medical surveillance, certificates and associated credential
documentation, 40-hour training documentation, and respirator fit test records will be recorded and
maintained onsite by the SHSO.

9.6 Hazard Communication Plan
The hazard communication program (HCP) has been incorporated into this health and safety plan.

The SHSO is responsible for implementing the HCP. The material safety data sheets (MSDSs) for
the hazardous substances listed on Tables 1 and 2 are included in Exhibit I. These MSDSs are
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available for all onsite employees upon request made to the SHSO. Hazard communication
employee training will be included in the safety indoctrination and orientation prior to entry onto
site and will be supplemented by daily safety briefings. The physical hazards and health effects of
the hazardous substance are included in Tables 1 and 2. Emergency procedures in the event of a
release or exposure is included in Section 12 of this plan. All containers of known hazardous
substances will be properly labeled identifying the hazardous substance, appropriate warnings
(physical safety and health hazards), and name and address of manufacturer (if applicable).

9.7 General Safe Work Rules

The following general safe work rules will be followed by all persons entering and/or working on
site:

. No employee or subcontractor may be allowed onsite without the prior knowledge and
consent of the SHSO, Site Supervisor, or Project Manager.

. No activities will be conducted onsite without sufficient backup personnel. At a minimum,
two persons must be present at the site (the buddy system). Visual, voice, or radio
communication will be maintained at all times.

. All contractor or subcontractor personnel will bring to the attention of the SHSO any
unsafe condition or practice associated with the site activities that they are unable to
correct themselves.

. All accidents/injuries will be reported to the SHSO and an accident report completed.

. No smoking, eating, gum chewing, tobacco chewing, or drinking will be allowed in the
restricted area. Gatorade or water for drinking will be provided in the support zone.

. Hands will be thoroughly cleaned prior to smoking, eating, or other activities outside the
restricted area.

. Team members must avoid unnecessary contamination (i.e., walking through known or

suspected "hot zones or contaminated puddles, kneeling or sitting on the ground, leaning
against potentially contaminated barrels or equipment).

. Respiratory devices may not be worn with beards, long sideburns, or under other conditions
that prevent a proper seal.

. Respiratory devices may not be worn with contact lenses.

¥ Personnel likely to wear air purifying or air-supplied respirators must meet the training and

medical requirements of 29 CFR Parts 1910.120 and 1910.134.
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. If chemical odors are noted during on-site activities, personnel should back off until the
odors can be identified.

. Personnel should keep track of weather conditions and wind direction to the extent they
could affect potential exposure.

. Personnel should be alert to any abnormal behavior on the part of other workers that might

indicate distress, disorientation, or other ill effects.
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10.0 SITE WORK ZONES

During mobilization for each separate work area and drilling site, work zones will be established
based on known locations of contaminated materials; these zones are called the Exclusion Zone
(EZ), the Contamination Reduction Zone (CRZ), and the Support Zone (SZ). Within these zones,
work operations will be conducted utilizing trained workers with prescribed protective equipment.
Movement between zones will be through designated checkpoints to control personnel access and
spread of contamination.

All persons wishing to enter the CRZ or EZ must be cleared by the contractor. These persons must
first be given the safety introduction and orientation, covering the Health and Safety Plan, the
location of the work zones, the contingency plan, site emergency signals or phone numbers, and
hazard communication information covering the hazardous materials onsite and the location of
MSDSs. This briefing will be presented to each visitor at the site; for assigned employees, this
briefing will be given once and reemphasized in daily safety meetings. All persons entering the
CRZ or EZ must have documentation of all training, medical approvals, and respirator fit test cards
on file with Harding.

At the time of the capping activities, the sort yard will not have site security (i.e., perimeter fence,
security guards, etc.) therefore measures will be instituted by the contractor to minimize the
possibility of exposing unprotected personnel and to control the spread of contaminated materials,
including the following:

. Setting up and maintaining security barriers to warn and exclude personnel from the
general area,

. Allowing the minimum number of personnel and pieces of equipment onsite consistent
with effective operations,

. Establishing and demarking work zones onsite,

. Establishing control points to control contaminated area ingress and egress,

. Conducting cleanup operations in a manner that minimizes the potential for personal

exposure and equipment contamination, and

. Enforcing strict decontamination practices.
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10.1 Exclusion Zone

The EZ is the innermost area of the three work areas; this area is also referred to as the dirty area or
hot zone. This is the area where active removal or handling of contaminated materials takes place
and is the zone of highest hazard. An entry point will be established at the boundary line between
the EZ and the CRZ. To pass through this point to the EZ, all personnel must be fully suited in the
PPE required for their work task. Level C protection will be required for movement in this area
dependent on the ongoing activity.

10.2 Contamination Reduction Zone

The CRZ is the area that lies between the EZ and the SZ. The line separating the EZ and the CRZ is
called the hot line. The purpose of the CRZ is to provide a dedicated area to remove contamination
from personnel and equipment and prevent it from being carried into the clean areas.

Exiting from the EZ to the CRZ will be through a designated access control point. Persons exiting
from the EZ will be decontaminated in a multistep procedure described in Section 11.

The boundary between the CRZ and the next outward adjacent work area, the SZ, is called the
contamination control line. This line marks the boundary between materials that are potentially
contaminated and the work area that is considered free from contamination.

10.3 Support Zone

The outermost zone of the designated work area is called the SZ and is considered free of
contaminated material hazards. Support vehicles, storage buildings, etc. that are used for general
and administrative support of the project are located in this zone. Level D protection is considered
adequate for movement or administrative work in this area.
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11.0 DECONTAMINATION PROCEDURES

Consistent decontamination procedures will be used for all activities at the Cascade No. 3 Log Sort
Yard. The objectives of decontamination are to prevent the introduction of contamination onto
areas of the site that are currently not contaminated, to prevent contamination from leaving the site
by way of equipment or personnel, and to prevent exposure of field personnel to contaminated
materials. The following sections include general procedures to be followed to meet these
objectives.

11.1 Personnel Decontamination Procedures
11.1.1 Entering the Contamination Reduction and Exclusion Zones

Before entering the CRZ or EZ, all personnel will:

a. Don coverall for the task assigned,
b. Don boots or shoe covers/overboots, as appropriate, with gloves, and tape the seams, and
i Don C (if applicable) respirator and hardhat, and proceed to work area.

11.1.2 Leaving the Exclusion Area

Before leaving the EZ, all personnel will:

a. Wash the rubber boots in the first wash tub containing Alcanox cleanser. Brush the boots
thoroughly using a stiff brush. Special attention is needed to brush all contaminated
material from the boot tread.

b. Rinse the rubber boots in the second tub containing clean water,

A Final rinse the rubber boots in the third tub containing clean water. Proceed to the CRZ.

d. Unzip the outer coverall then remove the outer gloves and dispose of them as contaminated
trash. '

e. Without removing the respirator, wipe the outer surface with a damp rag. Wipe down

safety glasses, hardhat, and any other equipment (e.g., air monitors, cameras) with the
damp rag. Dispose of the rag as contaminated trash.

f. Remove the rubber boots and place them on the boot rack.

g Remove and wash the respirator.
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h. Remove and dispose of the inner gloves as contaminated trash.

i Regardless of the level of protection required, field personnel should thoroughly wash
hands and face before taking any breaks and before leaving the site.

All contaminated PPE will be disposed of in covered and lined 55-gallon drums. Once full, the bags
will be disposed of with the solid hazardous waste generated on site. The SHSO will frequently
inspect respirators for cleanliness and general condition.

11.2 Equipment Decontamination

Decontamination procedures are designed to remove trace level contaminants from sampling
equipment to prevent cross-contamination. All equipment used onsite will be cleaned prior to
removal from the EZ.

The decontamination procedures are described in Remedial Investigation Work Plan. When the
steam cleaner/pressure washer is used, waste form this operation will be collected and analyzed for
treatment or disposal.

ALL EQUIPMENT MUST BE DECONTAMINATED BEFORE LEAVING THE EZ AND IS SUBJECT
TO INSPECTIONS BY THE SITE SAFETY OFFICER TO DETERMINE ADEQUACY OF
DECONTAMINATION PROCEDURES.

11.2.1 Small Equipment and Tools

A. All tools, such as hammers and screwdrivers, that can be submerged in water will be
washed in the equipment decontamination tub at the hot line.

B. All equipment, such as personnel pumps, cameras, and monitoring gear, that cannot be
immersed in water will be wet wiped until visibly clean at the hot line using a clean rag,
which is disposed of after the equipment has been wiped.
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11.2.2 Heavy Equipment and Vehicle

A. Use a pressure washer/steam cleaner to clean all tracks, tire tread, underbody areas, ledges,
and any crevices where dirt and contamination can accumulate.

B. Wash the equipment using stiff brushes and water with detergent or Alcanox.

C. Wash down the path the truck follows off of the decon pad.

D. Collect all wash water for treatment or disposal.

11.3 Disposal

Trash bags holding disposable items will be disposed of in a lined, open-top, 55-gallon drum and
will be disposed of with hazardous waste solids generated during the removal activities. Liquid
waste will be disposed of in closed 55-gallon drums. All waste drums will be labelled and secured
in the decontamination zone and will be disposed of according to Ecology regulations.
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12.0 EMERGENCY INFORMATION

12.1 Local Resources

Emergency Response 911

Tacoma General Hospital (206) 594-1000
Poison Conirol Center (2086) 594-1414
City of Tacoma Police Dept. (206) 593-4721
City of Tacoma Fire Dept. (206) 627-0151

The Tacoma General Hospital location is shown on Figure 2.

The address is: 315 South K Street
Tacoma, Washington

A non-life threatening injured person will be transported to the nearest neighborhood medical
clinic.

12.2 Personnel Responsibilities

Vital responsibilities will be assigned to positions specific to the contingency plan. Onsite persons
will be selected to fill these positions and carry out the assigned responsibilities in the event of an
emergency. Each position will have an alternate to fulfill the responsibilities in the absence of the
primary person. The positions and responsible persons are as follows:

Emergency Coordinator - This person will assess conditions, direct emergency actions, and initiate
notifications and remedial action.

Emergency Coordinator: Site Supervisor
Alternate: Site Health and Safety Officer

Personnel Coordinator - This person will initiate a head count at the assembly area and account for
persons on the EZ sign-in list.

Personnel Coordinator: Site Health and Safety Officer
Alternate: Site Supervisor
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12.3 Emergency Notification List

In the event of an emergency, appropriate agencies will need to be contacted. Some will be
contacted to request assistance and others will be contacted for reporting purposes only. The
following list shall be posted at the field office:

Emergency Notification List

=03 Agency/Company Purpose Phone Number
City of Tacoma Police Department Police Activities 911 or (206) 583-4721
City of Tacoma Fire Department Fire 911 or (206) 591-5147
Tacoma General Hospital Medical 911 or (206) 594-1000
Agency Contact

-  Washington Dept. of Ecology Incident Reporting (206) 753-2353

Marc McKenna

- U.S. Coast Guard Spill Reporting (800) 424-8802

- USEPA Region X Spill Reporting (206) 442-1263

- National Response Center Spill Reporting (800) 424-8802

12.4 Hazard Recognition

Hazard recognition is an essential part of the contingency plan. Initiation of the contingency plan
relies on the employee’s ability to recognize an emergency or potential for an emergency such as:

*  Explosion,

. Fire,

*  Chemical releases,
*  Personal injury,

*  Loss of communication abilities (i.e., telephones), or

*  Natural occurrences (e.g., lightening, tornado, earthquake, flood).
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12.5 Communications

Emergency communications will consist of three methods as described below:

Hand Signals

»  Sweep hand across neck to indicate personnel to stop work and exit EZ,
*  Grasp throat with hands to indicate inability to breathe,

*  Thumbs up indicates OK, and

*  Thumbs down indicates not OK.

Air Horn/Vehicle Horn

Air horns will be located at all work areas in the EZ and the SZ. If air horns fail or are lost, vehicle
horns may be used as a substitute. Air horns will be the primary alarm system and used in the
following manner:

One long blast: Evacuate EZ and proceed to assembly area.

Telephones, Mobile Phones

Telephones will be located in the construction trailer and will be used to notify off-site agencies of
incidents and request assistance as necessary.

12.6 Assessment of Hazardous Events

The assessment process will consist of the following three stages:
* Initial,

*  Emergency coordinator, and

¢  Remedial.
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Initial - The initial assessment of hazardous events will most likely be made by onsite technicians.
When an event recognized as an emergency occurs, the alarm system (air horns) will be used to
notify personnel. As soon as the alarm is activated, the Emergency Coordinator (HLA Site
Supervisor) will be notified.

Emergency Coordinator - Once the Emergency Coordinator is notified, the Emergency Coordinator
will take into account the following information:

*  Nature of emergency,
*  Wind direction,

*  Location of personnel,
*  Monitoring results,

*  Emergency equipment available, and

¢ Off-site population.

The following is the average prevailing weather conditions for the Tacoma area: |

Average Precipitation Average Temperature
1982-1990 (inches) 1982-1990 (Fahrenheit)
January 6.05 41.9
February 4,03 42.7
March 4.19 47.2
April 2.58 51.5
May 2.45 56.7
June 1.78 62.2
July 0.87 65.6
August 0.76 66.0
September 127 60.8
October 3.56 53.3
November 7.17 45.7
December 4.78 39.1
Average Annual 39.46 52.7

Based on this information, the Emergency Coordinator will direct appropriate emergency action and
agency notification.
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Remedial - After the emergency has been controlled and the site is considered safe to reenter, the
Emergency Coordinator will direct personnel to restore the site to full operating condition.

12.7 Evacuation

Employees will follow a route that avoids locations downwind from the emergency. Employees will
proceed to the assembly area by the quickest route possible. When the assembly area is reached,
employees will immediately check in with the SHSO. If the SHSO cannot account for personnel,
search and rescue teams will take appropriate actions. These actions will be initiated by the
Emergency Coordinator.

12.8 Emergency Equipment

Onsite emergency equipment will include equipment used during operations (heavy equipment)
and reserve items stored at the decontamination/assembly area and at strategic areas on site. The
following is a list of emergency equipment available:

Safety Equipment Checklist

*  Emergency eye station

*  First aid kit

e (Class A,B,C, dry chemical fire extinguishers
*  Emergency air horns

*  Earplugs

e Drinking water/Gatorade

Monitoring and Surveillance Equipment

*  Portable OVM (if applicable)

«  Gas-Tech GX-86 H2S, LEL, Miniram PDM-3, and O2 Meter (if applicable)

»  SKC personal air sampling pumps and sampling media
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12.9 Training

All personnel will have a thorough understanding of the contingency plan before starting work. the
contractor and the subcontractor will provide information on the emergency warning system as well
as appropriate response by employees.
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EXHIBIT I

ACKNOWLEDGEMENT FORM
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ACKNOWLEDGEMENT LOG

A. PROJECT PERSONNEL LIST AND SAFETY PLAN DISTRIBUTION RECORD

A copy of this safety plan shall be provided to all contractors and subcontractors who may
be affected by activities covered under the scope of this Site Safety Plan. All contractors
and subcontractors must comply with applicable OSHA, EPA, and local government rules
and regulations. All contractors and subcontractors must sign, indicating they have read
and understood the Site Safety Plan.

Employee Name/Firm Date Distributed Signature
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B. VISITOR - ALL VISITORS MUST FURNISH HIS/HER OWN PERSONAL PROTECTIVE
EQUIPMENT. ALL VISITORS ARE REQUIRED TO SIGN THE VISITOR LOG AND
COMPLY WITH THE SAFETY PLAN REQUIREMENTS. IF THE VISITOR REPRESENTS A
REGULATORY AGENCY CONCERNED WITH SITE HEALTH AND SAFETY ISSUES, THE
SITE SAFETY OFFICER SHALL ALSO IMMEDIATELY NOTIFY THE DHSO.

Date Topics Name of Attendee Firm Name Employee Initials
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EXHIBIT II

MATERIAL SAFETY DATA SHEETS
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Material Safety Data Sheets Collection:
Genlum Publishing Corporation ) , oreeRon

1145 Catalyn Strect Sheet No, 70 -
Schenectady, NY 12303-1836 USA Antimony Metal/Powder
(518) 377-3854 _
\ | Issued: 5/80 Revision: A, 11/89
:Section:lMaterial IdentifIea tl 0 M o e o S gy o o et
Antimony Metal/Powder Description: A natrally occwrring ore found in sulfides, oxides, complex lead, silver,copper, R 1 - Genlum
and mercury sulfides. Prepared in the laboratery by reducing Sb,0, with KCN. Used in manufscturing bullets, bearing 1 3
metal, hard lead, blackening iron, coating metals, white mezal, Bamoelectric piles, storage buitesies, cabla sheaths, type S 3
metal, and alloys (Britannia or Babbitt metal). Pure antimony compounds xre used as catalysts in organic synthesis, K 1 d
abrasives, plasticizars, pigment, and flameproofing compounds; also used in manufacturing paints, enamels, matches,
glass, pharmaccuticals, cxplosives, and tarter emetic, : : HMIS
Other Deslgnations: Stibium; antimony regulus; Sb; CAS No. 7440-36-0. ' H 3
Manufacturer: Contact your supplict or distributar, Consult the latest Chermicalweck Buyers’ Guide (Genium ref. 73) F 1
for a suppliers list. ) . R 1
: Ppas
:Section:2:zIngredients:and:Occupational:Exposure’ 3
Andmony, c2 9% . s g ; ;
OSHA PEL ACGIH TLY, 1989-90 NIOSH REL, 1987* - Toxieity Datat
8-hr TWA: 0.5 mg/m’ (as Sb) TLV-TWA: 0.5 mg/m® (as Sb) 10-hr TWA: 0.5 mg/m’ Rat, ingaperitonesl, LD,: 100 mg/kg

Rat, oral, LD,;: 100 mp/kg

* NIOSH has proposed & 10-hr TWA of 0.5 mg/m® with an action Jevel 1t 0.25 mg/m?. The TLV was established at 2 level 1o prevent imitation and systemic effects.
t See NIOSH, RTECS (CC4025000), for additional data with relerenced 1o toxic effects. i

P T A T A P : A, e
Section 3= Physical’Dataz==sas : = e i
Bolllng Point: 2975 °F (1635 'C) : Specific Gravity (H,0 = 1at39 °F (4 °C)): 6.68 at 77 °F (25 'C)
Melting Polnt: 1166.9 'F (630.5 °C) . Water Solubllity: Insoluble

Vapor Pressure: | mm Hg at 1627 *F (886 °C) Mohs Hardness: 3.0t0 35
Molecular Weight: 121,76 g/mol .

Appearance and Odor: A britde, flaky, crystalline solid with 2 lustrous blue-whita color; however, a noncrystailine form is also known. The
powder form is dark gray, lustous. . : C ;

Flash Polnt: None reported | Autoignition 'I'empentuﬁ: Cloud,* 788 °F (420'C)~,'d:s: Lh!... Dust cloud :xplosil:;ﬁ. ] UELNO‘ncr:pa'r
. layer,* 626 °F (330 °C) 0.42 a2/}

Extinguishing Medla: Dry chemical.powder.
Unususl Fire or Explosion Hazards: Antimany bulk metal is combustibls in air at high remperature. When ignited it bumns with a brilliant
flame, giving off dense, whitc antimony trioxide (Sb,0,) fumes. When cxposed to heat or ignition sourcss, powdered antimony is a moderate fir
and explosion hazard, Particle size and dispersion in sir determine reactiviry. . |
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with & full [scepiece operated in the pressurc-demand or
positive.pressure mode. Persanal protestive clothing and eye protection are assential.

iSéction.S=Reactivity:Datazz— T Sl
Stabllity/Polymerixation: Antimony metal (bulk) is stable in dry air at room temperature in closcd contners, It slowly tarnishes m moist air.
Hazardous polymerization cannot ocour. ’

Chemical Incomparibllitles: Antimony is not very resctive with cold, dilute acids, but it reacts readily with squa regia and hot, comfm'lmd
sulfuric acid. Powdcred antimony* also rescts with hot, concentrated hydrochloric acid (HCI). On contact with acid, it emits oxie ‘mumony
trihydride (SbH,) fumes; eleczolysis of acid sulfides and stired antimony halide yiclds cxplosive antimony. Antimany can react vigorously or
violently with oxidizing sgents such as nitrats salts, halogens, nigic acid, perchloric acids, chlorine wiflueride (CIF,), potassium permanganata
(KMnOQ,), ammonium nitrate (VH,NO,), bromine trinitrids (BiN,), bromine wifluoride (RrF,), chlorine monoxide (CIO), chlorine mifluoride
(CIF,), potassium nitrate (KNO,), sodium nitrate (NaNQ,), and potassium oxide (K,0,). ) ) .
Conditions to Avold: Nascent hydrogen ean react with Sb, or its alloys with Mg or Zn, to form antimony trihydride, a colorless, highly toxic g
(causing hesdache, nauses, vomiting, abdominal psin, hemolysis (sepasation of hemoglobin from red blood corpusclos), hematuria (dload in the
urine), and death) with & disagreeable odor (0.1-ppm TLY). :

Hazardous Products of Decomposition: Thermal oxidative decomposition of antimeny ean producas toxic SbH, fumes. o

* Powdered antimeny rescts more vigorously than the balk materisl and forms dangerous mixtures with oxidizing sgenss. Heaung further increases i reaciviy.

Caynglt © 1587 Ceniam Mubi ihing Corporation. . d
Aay ia) uam or dycuon withou! the publisher's peroaiseies i Prohibisd, = 5=
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No.70 Antimony Meual/Powder 11/89

Section:6:c Health=Haza rd D) it e e i s e e e T
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Carcinogenlelty: Neither the NTP, JARC, nor OSHA lists antimony as z carcinogen. However,
trioxide production. Antimony trioxide is prepared in the laboratory by a voluilization process
Summary of Risks: An irritant to mucous membranes, eyes, and skin, Exposures to dust/powd
nasal irritation (rhinitis - perforation of the nasal septum), chronic dermatitis tanging from mild rashes to blemishes tesembling chicken pox, and
muscle pain and woakness. Some sources refer to mtimony a3 & human poison by an unspecified route. Exposure to antimeny may result in
“metal fume fever,” a flu-like syndrome with fever, fatigure, cough, and muscle ache, '
Mediczl Condltions Aggravated by Long-Term Exposure: Chronic inhalation of subtoxic doses of dust or fume abave the
chemical pneumonia, intraalveolar lipid deposits, liver and cardiae involvement, and possible kidney diseass, - -
Target Organs: Skin, syes, mucous membrancs, respiratory system, md cardiovasculs Bystem.

Primary Entry: Inhalation (dust and fume), ingestion. " B S mowm e S
Acute Effects: Acute ingestion may canse violent vomiting, diarthea. slow puise and low blood pressure, shallow breathing, and death. .
Chronle Effects: Chronic exposures lead to dizzincss, dry throay, slecplesmess, morexia, md nausea, - ' =

Eyes: Flush immediately, including under the eyelids, gently but theroughly with flooding amounts of Tunning water for at least 15 min.

Skin: After rinsing affected area with flooding amounts of water, wash it with s0ap and water.

its ore is a suspected carcinogen in antimony
involving antimony trichleride (SbCL) and water.,
&¥ can causa cye inflammation (conjunctivids),

TLV may result in

Inhalation: Remove exposed person to fresh air and support breathing as necded. o e w O Lo
Ingestlon: Contact physician! Never give amything by mouth to an unconscious or convulsing person. Give 1 to 2 glasses of water to dilute,
although vomiring may be spontaneous after ingestion, _ ’
After first aid, get appropriate In-plant, paramedie, or community medieal attention and support, o
Physiclan's Note: If indicated, intravenous gastric lavage chelation therzpy with BAL (British Anti.Lewsite) for 10 days is recommended.,
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Spll/Leak: Notily safety personne! of powder spills. Small spills can be renioved by vacuuming or wet sweeping to minimize sirborne dust,
Cleanup personnsl should use protective equipment.

Disposal: Renwrn scrap metal to your supplier, Unsalvageable wast= may be buricd in an approved secure landfill. Contact your supplier or a
licensad coneactor for detailed recommendations. Follow applicable Federal, state, and local regulations. )
OSHA Designations , ’ . . ; .
Lisied 23 an Air Contaminant (29 CFR 1910.1000, Table Z-1) o I T e
E_PAD&!&RIHOM"" i e B v i g - - e

RCRA Hazardous Waste (40 CFR 261.33): Not listed :

Listsd 25 a CERCLA Hazardous Substance® (40 CFR 302.4), Reportable Quantity (RQ): 5000 Ib (2270 kg) [* per Clean Water Act, Sec. 307(a)]
SARA Exwemely Hazmrdous Substance (40 CFR 355): Not listed :

Lisied 2¢ a SARA Toxic Chemical (40 CFR 372.65)

MO

Section'8=Special-Protechion Dalas e e TS

T it e

Goggles: Wear protective syeglasses or chemical safety goggles, per OSHA sye- and face-protection regulations (29 CFR 1910.133). . ..
Respirator: Wear 2 NIOSH-approved respirator if necessary, Follow OSHA respirator regulations (29 CFR 1910.134), Respirators should be
available for nonroutine or emergency use for concentrations above the TLY: high-¢lficiency dust respirators for concentrations below 5 mg/m’
and selfcontained or air-supplicd respivators with full facepiscs for concentrations shove 5 mg/m’. v o
Warning: Air-purifying respirators do nof protect workers in oxygen-deficient atmospheres,

Other: Wear impervious gloves, boots, aprons, and gaundets to prevent prolonged or repeated skin contact, '
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL standard
(Ses. 2). Local exhaust ventilation is prefesred sincs it prevents contaminant dispersion into the work area by eliminaing it at its source (Genium
rel. 103),

Safety Stations: Make available in the work area emergency eyewssh stations, safery/quick-drench showers, and washing facilities,
Contaminated Equipment: Never woar contact lenses in the work area: soft lenses may absorb, and all lonses concentate, irritants. Lawnder
contaminated clothing before wearing. Remove this material from your shoes amd equipment,

Comments: Nover eat, drink, or smoks in work areas, Practice good personal hygiens after using this material, espesially before eating, drinking,
smoking, using the toilet, or applying cosmetics,

Section-9:zSpecial Precautions and:Comments s e r s s e e o

Storage Requirements: Store in 4 dry, well-ventiluted, low firs-risk aree. Avoid heat and dizecs sunlight.
Engineering Controls: Avoid breathing dust or fumes, Practlee good housekeeping mnd clesning techniques to pravent dust sccunulation and ta
minimize airbomna particulates. Minimize skin contact by using barrier croams, rubber gloves and aprons, snd good persenal hygiene, Keep
msimony dust off clothing. Provide preplacement and perisdic medical examinations for those workers expased zegulaly 1o midmony, with
emphasis on the skin, mucous membranes, and the pulmonary, cardiac, and reproductive systems, Provide suitabls raining to those working with
atimony, Monitor the workplace. Xeep records,

Transportation Data (49 CFR 172.102)

IMO Shipping Name: Antimony compounds, Inorganic, n.o.s. .

IMO Hazard Clasy §.]

MO Label: PoisonySt. Andrews Cross (Stow away from foodstuffs)

IMDG Packaging Group:1, I, Il

MSDS Collection References: 1, 2.12, 24,26, 27, 31, 37, 38, 41, 81, 84, 87, 89, 90, 91, 100, 109 . »
Prepared by: MJ Allison, BS: Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD
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| Material Safety Data Sheets Collection:

Ganium Publishing Corporation ‘
@ 1145 Catalyn Street Sheet No.296 . . ...
( | Schenectady, NY 12303-1836 USA Arsenic and Compounds
5, ” (518) 377-3854 .. . 7 .

Issued: 4/90 . -

1Secnon~l:--Ma£er:ai JdentificatiofirEmnmmis i et e e

—
e e e e 31

Arsenlc Description: Oblained from flue dust of copper snd lud smeliters as white arseaic (mmc tnoxide) Reducdon R
with charcoal and sublimstion in 2 N, cureat yields purs arsenic. Metallic arscnic is used for hardening copper, lead, md 1
alloys; as a doping sgeat in germanium 2nd silicon solid-state products, special solders, and medicine; a0d o maks S
gallium arsenide for dipoles and other electronic devices. Arsenic compounds are-used in mnfacmnng certain rypes of - K
glass; in textlle printog, tanning, taxidermy, pharm.ceudcals, insecticides and furgicides, pigment productios, and ..
antifouling punu 2nd Lo control sludge formation i = lubn:mng m!:. Arse:uc trioxide i the source for 97% ofalll arsenic- . - HMI

og.'»

S
pmd.u:“. 3 1 CE CTANGY . gegiae e- H 3
Other Designations: CAS No. 7440-38-2; arsen; arsenic bl:.:k' As; gray mu-nc. metallic arsemic, . .. sl WY g, EL2
Manufacturer: Contact your supplier of distributor. Consult the Jatest Chemicatweek Buyers’ Gmdz"‘” fora supph::n lut. . . gpcg
. ' 5.8
:Sectmnﬂ zIngredients:and: Occupational Exyosurel.:mits*’ e : :
Atseaic and soluble compounds, s As. | : b o it ,, " '._‘.":.'. . "'.Z '
OSHA PEL NIOSH nm., 1937 Toxlelty nam S TR e wp o
8-hr WA. 0.5 mg/m’,* O 01 mglm’f Ceiling: 0.002 mg/m* . Mao, oral, TD_: 76 mg/kg admmismred intumiw:nuy overs 12—y1:sr "'
sl 2 5 OE S © . .+ - period s{fu:ts the liver (tumors) and blood (hemorrhage) .- : . ..
ACGIH TLV, 1989 L I. ’ - . Man, oral: 7857 mg/kg administered over 55 years produces gutmmmsuml
TLV-TWA: 0.2 mg/m?® o (in the structure or functica of the csophagus), blood (hcmmhsgr.). and
¥ e ® oS skin and appendage (dermatitis) changes . ¢ ¢ X =

L i ‘ _ Rag, oral, TC, : 605 pg/kg administered to a 3S-Week prcgmnt mat aﬂ’cct:

> Cirganio compelids,” © 1% ¢ 17 '-‘- . fcn.mw (prc- sod pon-;mpllnhuon mctmhty) ‘ - .
t Inorganic'compounds. *~ 7 ' i

% See NIOSH, RTECS (CG0525000), for ndd.nlonal mutadvn. repmdua.wa. lu:mngr.nja. and lexldly dm.

“Section 3:: Physical Datat s b e i
Bol]lng Point: sublimes at 1134 "F/612 'C . - i Awmk Welght: 74.92 seezzeedl g Ceampl | @ SaiEe wm '
Melting Polnt: 1497 ‘F/814 °C ' Density: 5724 57°F4°C . .- 0. c oo
Vapor Pressure: 1 mm at 702 "F/372 “C (sublimes) Water Solubllity: Insolublet ©..; = . «. . .-

Appearance and Odor; A brittle, crystallive, silvery to black metalloid. Odaorless. ) o o dctles " 1:“" G

* This data pertaing to arsenic only. )
1 Arseaic is soluble in aitric acid (TINO,). W L -

‘Section:4;:

Fireand ExolosonDaic . : T R e

Flash Polnt: None reported | Amolgnlt.lan Tlmpentun. None repomd. 1' LEL: None r:ponr.d [ UEL: Naue repor:ed

Extinguishing Medla: Use dry chemical, CO,, water spray, or foam ta fight fires.

Unusual Fire or Explosion Hazards: Flammable aud slightly explosive in the form of dust whea expomd to heator ﬂnmn.

Special Fire-riphting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepices
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from [ire control methods. Do notrelease to sewers or waterways.

T A rars e

Section 5. ;Reactivity Data=ssairaeismiz e e e

Ty
3 ANy

Stebility/Polymerization: Arscaic is stable at room temperature in r.loscd conuinm under normal storage aod haudung conditions. Hazardous
polymerization cannot oceur.

Chemlcal Incompatibillties: Arsenic can react vigorously on contact with powerful oxidizars such ax bromates, peroxides, chiorates, iodates,
lithium, silver nitratz, potassium nirate, potassium permanganate, and chromium (V1) oxide, This material {s also incompatible with halogens,
bromine azide, palladium, dirubidium acerylide, zine, and platinum.

Hazardous Products of Decomposition: Thermal oxidative decomposition of arsenic and its compound: produces hﬂtmng or poisopous gases.

Cﬂvrn:u < 1990 Qeam fubiliniag Corporsdan,
inl uia of repr nfout tm publlaher's poraumion 1 prohitid.




No.296 Arsenic and Compounds  4/90

:Section:6.:Health :Hazard>Data=zesimnz et e I i e

Carcinogenlcity: The IJARC, NTP, and OSHA list arscnic as s human carcinogen (Group 1), This evaluation appli :
pounds n.sd a wholé:aam]i not nlqccssanly to all i.m[:li\gc}:\'lTl cheﬁga)!s M}t‘}ugc the g?oup(.EStud?u)rcpcrt that both %f%fﬁ&ﬁ?éiﬁ%‘iﬁ?’ ¢ com-
compounds are strongly implicated as causcsof s ung, atic cancers, Experimental studies have {ceni
%ud Emgc?iﬁ Ic[é;:c%inﬁ%oramw an‘iismls-, — i: ; e ) pe ‘ ™ have shown that arseoic has wmorigenic

ummary o SKSI enic campnun. are uritants o cshn.mucous membranes, anc cyes. c moist mucous - il
o i-r:iulio’p. Prolonged contact results in Jocal hyperemia (blood congestion) and later vesictﬂcl.r or pustular eruptiou.mgm Lg;-uﬁj f,";;“,}?é},,’f?,‘ ';uw'
reporied risk of exposure. Peripheral neuropathy (degenerative staic of the nervous system) §s common after acute or chronic arsenic poisaning
Symptoms include decreased scnsalion (o touch, pinprick, and temperature; loss of vibration scusc; and profound muscle weakmess end wming'

cr complications of acute and chronic arsenic poitoning are mccphdoa:zhy (alterations of bruin $tructure) and loxic delifum, d
Medleal Conditions Aggrevated by Long-Term Exposure: Damage to the liver, nervous, and hematopoietc (responsible for the formation of
blood or blood cells in the body) system may be permanent. Pulmonary and lymphatic cancer may also oceur. o iR T T 4
Target Organs: Liver, kidoeys, skin, lungs, Iyu’i_phnic grmm. 5 o 3
Primary Entry Routes: Inhslation, ingestion of dust 2nd fumes, via skin absorption, - . .
Acute Effects: Acute industrial intoxication is more likely to srise from inhzlation of arsine. However, with corrosive srsenical vapors, conjuncti-
vitis, eyelid edema, and even corneal erosion may result. Inhalation may result in nasal irritation with perforation of the septum, cough, chest
pain, hosarseness, pharyngilis, and inflammation of the mouth. If ingestéd, metallic or gariic taste, intense muer pauses, vomiliog, abdominal pain,
diarrhea, and cardiovascular arrhythmias (heartbeat irregularities) may ocour. Symptoms generlhy occur within 30 minutes, bet may be delayed
for severul hours if ingested with food. Acute poisoning may result in acute hemolysis (breakdown of red blood cells).
Chronic ElTects: Chronic symptoms foclude weight loss, hiir loss, nauscs, and diarrhes altemnating with constipation, palmar and plantar
hyperkertloses (thickcning of the corncous layer of skin on palms and soles of feet), and skin cruptions, and peripheral neuritls éinn ammation of
the nerves), Let a, bone marrow depression, or splastic anemia (dysfunctioning of blood-forming organs) may occur after chronic exposure.
Eyes: Flush immediately, i.ncix_ldin%uudcr. the eyelids, geatly but thoroughly with flooding amounts of running water for at least 15 min.
Skin: Quickly remove contaminated clothing. Afler nnsing affccted skin with flooding amounts of water, wash It with sosp and water,
Inhalation: Remove cxposcd person to fresh air and support breathing a3 needed.
estion: Never give anything by mouth (o a0 unconscious or convulsing person. If ingested, have a conscious person drink 1 to 2 glasses of

walcr, then induce repeated vomiting until vomit {s clear, 3 o R .. Do
After first aid, get appropriate in-plan rmmndlc, or community medical support. . . et B
Physiclan's Note: If cmeais is unsuccessful sficr two doses of Ipecac, consider gastric lavage. Monitor urine arsenic lovel. Alkalinization of urine
may healp prevent disposition of red cell breakdown products in reaul wbular . If acuts exposure is significant, maintain high urine output and
monitor volume siatus, preferably with central venous pressure line, Abdominal X-rays should be done routinely for all ingestons. Chelation .

Section oo pill. Leak  and Disposal ProcediT es s e e

therapy with BAL, followed by n-penicillamine s recommended, but specific dosing guidclines arc oot clearly estab

SRR D Co e

SpilVLeak: Notify safcty personnel of spill, cvacuate all unneccssary personnel, remove all heat and Ignition sourczs, aod provide adcguate
ventilation. Cleanup personnel should protect against dust inhalation and contact with skin and eyes. Usc consparking tools. With a ciean shovel,
scoop material into a clean, dry container and cover, Absorb liguid material with sand or noncombuitible inert matenal and place in disposal
containers. Do pot releasc to sewers, drains, or watcrweys. Follow ;Ipphcable OSHA regf\__zlatinn: (29 CFR 1910.120). -

Disvosal: Contact your supplier or a Jicensed contractor for detsiled recommendations, Follow :pfgh:ablc PFederal, state, 2nd local regulations.

EPA Designatlons® OSHA Designationst . .
RA Hazardous Waste (40 CFR 261.33): Not listed Alr Contaminaat (29 CFR 1910.1000, Subpart Z): Not listed

RC

Listed 8s 38 CERCLA Hazardous Substancet (40 CFR 302.4), Reportable Quantity
(RQ): 11b(0.454 kg) [T per Clean Water Act, Sec. 307(a); Sﬁm Air Act, Séc. 112]

SARA Extrcmely Hazardous Substance S@O CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65) -

* Designations for arsenic only.
$ Listed a8 arsenic organic compounds (as At).

‘Section'8=:Special: Protection Data =iz

o s e

e
s : - ey - i
e tene e - Bt b e et

Gogﬁlre:: Wear protective eyeglasses or chemical safety Oﬁiﬂ, I%er OSHA eye- and face-protection regulstions (29 CER 1910.133). ;
Resplrutor: Follow OSHA respirator regulations (29 Cr-i 10, a&md. if pecessary, wear a NIOSH-approved respirator. For emergency or
nomreuline operations (Cleaning spills, reactor vessaly, or storage , wear zn SCBA. ;
‘Sf‘:‘rnm 1 Alr-purifyiog mlspmtob:gg mpmtﬂorkegjﬂn g&y :ﬂﬁ_in@ncra ug“:;‘tphm.
er: Wear impervious gloves, aun| events n : ’
Ventilation: Pravtdel cnlgr:u and locu':x%?omn-prgof vcnﬁlntig; systcms (o maintain girborne coneentrations below the OSHA PELs, ACGIH
'l;!..}f:& 2nd NI(()'%H REL (Sez. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work ares by controlling
it at its source.
Safety Stations: Make availeblo in the work ares emergency eyewash stations, safety/quick-drench showers, and washing facilities. .
Conqumﬁ:ced Equlhpmenr:d Never wear canugt. lcases in the e\;ocxlt gpn: gol;t Ieu:? may absarb, and all lenses concentrale, irmitaats. Remove this
maten m your shoes aud cquipment. Launder contaminat othing before weanng. :
Comments: Never cat, drink, oqr si?n%ke in work sreas. Practice good pelgsoml hygicoe :g(ln- using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

T

Section:9=Special Precautionsiand ComMMents:

T TTRT I I  e ae T SR e
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Storage Requirements: Store in closed, prcpe:fy" labeled, containers in a cool, well-ventlaled area away from all incompatible materials (Sec. 3)

and heal and ignition sources. Protect containers {rom physical damage.

Engineering Controls: Avoid inhalation or ingestion of dust and fumes, and skin or eye contact Practics good personal hygicae and housekeep-

ing procedures. Use oaly with adequate ventilation and appropriate personal protective gesr. Insdtute a respiratory protection program with

waining, maintenance, fnspection, and evaluation. All cugineering systems should be of maximum explosion-proof design and electricaily

grounded and bonded. Provide preplacement and annual physical examinstion with emphasis on the skin, respiratory system. snd blood.
Transportation Data (49 CFR 172.101,.102)

DOT Shipping Name: Arsenic, solid MO Shipping Name: Arsenic, metallic
DOT Hazard Class: Poison B TMO Hazard Class: 6.1

ID No.: UN1558 ’ MO Label: Polsca

DOT Label: Poison - IMDG Packaging Group: II

DOT Packaging Requirements: 173.366 ID No.: UN1558

DOT Packaging Exceptions: 173.364 ’

MSDS Collection References: 7, 26, 38, 53, 73, 85, 87, 88, 89, 100, 103, 109, 123, 124, 126, 127, 130, 136, 138

n Bl

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DI Wilson, CIH: Medlcal Review: MJ Hardies, MD M
a. = " & - (L barvw (of the purthaser | porposes
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MATERIAL SAFETY DATA SHEET @P
GENIUM PUBLISHING CORPORATION .
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-885¢ e

From Genium's MSDS Collection, to be used s 2 reference.

MSDS ¥ 154

CADMIUM METAL POWDER

Issued: October 1985

Revised:

not dissolved by alkali hydroxides.

elemental sulfur, selenium, tellurium and hydrazoic acid.

Heacing cadmium metal produces toxic fumes of cadmium oxide.

insoluble in water but soluble in acids. Contact with hydrochloric and sulfuric acids generates flammadle
hydrogen gas (reaction is slow). Oxides of nitrogen are evolved upon oxidation by nitric acid. Cadmiuno is

SECTICON 1. MATERIAL IDENTIFICATION i%

MATERIAL NAME: CADMIUM METAL POWDER

OTHER DESIGNATIONS: Elemental Cadmium, Cd; CAS #7440 43 9 1

SUPPLIER: Available from several suppliers, including: I 4
Alloychem, Inc. Cerac, Inc. s 1
641 Lexington Avenue PO Box 1178 K 4
New York, NY 10022 Milwaukee, WI 53201
(212) 644-1269 (414) 289-9800

SECTION 2. INGREDIENTS AND HAZARDS o HAZARD DATA

8-hr. TWA: 0.0S mg/m”

: M, >99.8 :
S as Cd (ust)s |
* Current (1985-86) ACGIH TWA TLV for Cd dust Ceiling: 0.05 mg/m°
** Current (1985-86) ACGIH seiling limit for Cadmium Oxide (formed on as Cd (fume) =~

heating Cd in air). it i
The OSHA PELs for Cadmium dust and fumes are as follows (as Cd): ‘_FC_ZE.E__g_S_H{t_u_{g_EY___
Cd dust: TWA = 0.2 mg/m’ Ceiling = 0.6 mg/m Inhalation, human:
Cd fume: TWA = 0.1 mg/m> Ceiling = 0.3 mg/m LClo: 39mg/m3/20M |
The NIOSH-recommended TWA and ceiling comcentration for cadmium (as Cd) Oral, rat:
are 0.04 mg/m> and 0.2 mg/m’, respectively. LDS0: 225 mg/kg
SECTION 3. PHYSICAL DATA
Melting Point ...... 320.9°C Vapor pressure & 394°¢C . 1 zmHg
Boiling Paint ...... 767°C Solubility in Wal:= ..... in-oludle
Specific gravity ... 8.6 Atomic Weignt ......... " ili.d
APPEARANCE & QDQR: Grayish-white powder. No odor.
SECTION 4. FIRE AND EXPLOSION DATA Lower Upper
Flash Point and Method = Auwignidon Temp. Flammabilicy Limits in Air
0 & (aust cloud)
N/A 509C fdust layar) Not Available
Cadmium dust will burn with the evolution of toxic cadmium oxide fumes. It is a weak fire and explosion
hazard.
EXTINGUISHING MEDIA: Blanket burning material with dry powder extinguishing agents suitable for metal
powder fires.
Firefighters should wear self-contained breathing apparatus and full protective geart.

SECTION 5. REACTIVITY DATA

rinely clvidea caamium powder can be pyropaoric. It slowly oxidizes in molst alr at room temperature. IT 1s |

Cadmium may react violencly with fused ammonium nitrate. It is incompatible with stzong oxidizing agents

Copyrgin © o Dees daie, Ceseam Publishing Corpersces
Any cormmercial use wTihowt pubiisher’t Spectfic parmmmos b predbied.
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MSDS # 151, Issued 10/385 CADMIUM METAL POWDER

SECTION 6. HEALTH HAZARD INFORMATION TLV

Cadmita is toxic by ingestion and inhalation. Ingestion can cause-savers gastrointestinal distress:

vomiting, diarrhea, nzausea, and abdominal pain. Inhalationm, particularly of Cd fumes, can cause irritation
of the nose and throat, cough, dyspnea, chest pains, fever and chills. Severe exposure can cause pbulzonary
edema and may be fatal. Symptoms of acute intoxication usually do not develop until several hours after the
exposure. The primary effects of chronic inhalation in humans are pulmonary emphyseza and kidney damage.

'I'h:: renal dysfunction is characterized by urinary excretion of low molecular weight proteins such as B-2
picroglobulin. Skeletal abnormalities (osteoporosis and pseudofractures) and anemia have besn Treported
Eollowing prolonged exposure ta cadzium oxide. In 2 recent (9/84) Current Intelligence Bullerin (#42), NIOSH
recommended that cadmium compounds be regarded as potential occupational carcinogens. This recomendation is
based in part on recent epidemiological evidence of excess lung cancer among workers exposed o cadmium oxide.
The IARC and NTP list "cadmium and certain cadmium compounds' as suspected carcinogens.

FIRST AID: EYE CONTACT: Flush eyes with running water, including under eyelids. Seek mediczl attention” if
irritation develops. SKIN CONTACT: Wash contaminated area with soap and water. INHALATION: Remove person tof
fresh air. Restore and/or support breathing as required. Obtain medical attention® immediatsly for further
Ereatoent and observation. INGESTION: If person is conscious, give them a large quantity of water to drink;

then induce vomiting. Seek medical attention

Sees Section 2

* Medical Attention = Inplane, Paramedic, Commmity

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notify safety/environmental personnel of powder spills. Remove sources of heat and ignition. Clean-up
personnel should use personal protective equipment (overalls and rubber gloves). Respirators should be worn
if dusting potential exists. Carefully pick up spilled material by vacuuming or wet clean-up methods. Vacuum
must be for hazardous dust (i.e. equipped with HEPA filter). Aveid dust generation. Place material in
suitable containers for Tecovery or disposal. .

DISPOSAL: Place material in sealed containers for reclamation or disposal as a hazardous solid waste in an
approved/secured chemical wasze landfill. Whers considerable waste is generated or accumulacted, consider
returning material to'a smelter for Teprocessing. Follow local, state and federal regulations.

EPA HAZARDOUS WASTE NUMBER: DQ06 (EP Toxieity, 40 CFR 261.24).

SECTION 8. SPECIAL PROTECTION INFORMATION

Use local exhaust ventilation to meet TLY Tequirements wherever cadmium dust or fumes may be generated.
Where exposures are or may be above thes avplicable TLY, workers should wear NIOSH-approved respirator
protection appropriate for the level of exposure. Respirator usage must be in accordance with QSHA re-
quirements (29 CFR 1210.134). Avoid eye contact by wearing dust-resistant s:i:'e:y goggles whers dusty
conditions exist. Wear protective clothing appropriate for the work situation tao prevent skin contamination.
Showering after work with a complete change to street clothing may be desirable. Eye wash stations and wash-
ing facilities should be readily accessible in areas of use. Ventilation systems may requirs dust collectors
L0 prevent reincrainment of dusts in air make-up systems or adjacsnt property contamination.

In addition to preplacement and periodic medical examinations, recommended medical survéillancs procadures
include urinary cadmium and protein determinations and pulmonary -function testing.

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concencrate irzicanes.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store 1n tigntly closed containess in 3 cool, dry location. Protect containers from physical damage. Use
#23% ad=juacs ventilation. Maincain good housekeeping practices to prevent accumulation of dust. Use
Procedures (vacuuming/wet sweeping) that minimize dust generation. Follow good hygienic practice. Wash
thoroughly after handling and before eating or smoking. Do not eat, drink or smoke in areas where cadmium
dust or fumes are handled or generated. Vacuum contaminated clothing; do not shake. Avoid inhalation of
dust/fumes. DO NOT INGZST! ’

DOT 1D #: U'N?STO (Cadmium compounds; 49 CFR 172.102).

DATA SOURCE(S) CODE (See Glossary) 2, 4, 8, 12, 19, 25, 27, 30, 49, 55, 57, 58, 59, 61, 62. MSDS #23.v.

APPROVALS RO Beewers 13/ys '
o Jad a8 @ cthe .«hmmfwm'smmu—nﬂrm'l
m:l:m.um“m:cﬂnhl‘:“ﬂl:uh» “d"':-nm“_' WDUST. HYGIENE.'SA‘}-‘EI'Y %j !/{4
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Stre=t Sheet No. 162
Schenectady, NY 12303-1836 USA Copper
" (518)377-3854

Issued: 12/85 Revision: A, 8/90

-Section:1#:Material:Identificatio

Copper (Cu) Description: Widely distributed in namre in elemental state, arsenites, sulfides, chiorides, and carbonates.

R 0
Prepared by crushing, grinding, and concentrzting copper ares by flotation and leaching or by smelting copper ore 1 4
comcsamatss to yield a blister (96 to 98%) copper which is electrolytically refined to yield 99.9+% copper. Copperisthe S 1 000
most widely used structural metal, next to iron and aluminem. Used in elecic wiring; switches, heating, plumbing, Ko 0
rofing, and building construction; alloys (brass, bronze, Monel metal, beryllium-copper); coins; chemical and pharmaceza-
tical machinery; electroplated protactive coatings and undercoats for nickel, chromium, zize, eic, cooking utensils; insecs- HMIS
cides; antifouling paints; and as a catalyst. Copper whiskers are used in thermal and electrical composites. Copper flakes H 2
ar= used as insulation for liquid fuels. F 0
Other Designations: CAS No. 7440-50-8, bronze powdez, copper slag-airborne, copper slag-milled. L
Manufacturer: Contact your supplier or disgibutor. Consult the latest Chemicaiweek Buyers’ Guide™ for a suppliers list PPG

Cautions: Copper may be toxic through contact, inhalation, and ingestion. It may cause skin and ey irritation znd metal fume fever.
Copper is not considered a fire hazard, but fine particles may burn in air.

Section’ 2. Ingredients and Occupational Exposure Limits:

Copper, ca 100%

1989 OSHA PELs 1989-90 ACGIH TLVs 1988 NIOSH REL 1985-86 Toxicity Datat

8-nr TWA: | mg/or™ TLV-TWA: 1 mg/m’* Noune established Humag, oral, TD, : 120 pg/kg affects the gastrointestinal tract
8-hr TWA: 0.1 mg/m*t  TLV-TWA: 02 mg/m*t (nausca or vomiting)

Rat, oral, TD,: 1210 pg/kg (35 weeks prior to matng) affects
fertility (pre- and post-implantation mortality)

* Copper dusts and mists, as Q.

T Copper fume.

% See NIOSH, RTECS (GL5325000), for additional reproductive, tumarigenic, and toxicity data.
“Section 3. Physical.Data. >

Boiling Point: 4703 T (2595 *C) Molecular Weicght: 63.546
Veiting Point: 1981 °F (1083 "C) Density/Specific Gravity: 8.94
Vapor Pressure: 1 mm Hg at 2962 °F (1628 "C) Water Solubility: Insoluble

Appearance and Odor: Solid, various shapes, odoriess, red/brown-colored metal or powder. Copper is ductile, tough, nd ezsily worked. Itis
very resistant 1o corrosion, but readily amacked by alkalies.

Flash Point: None reported | Autoignition Temperature: None reported | LEL: None reported | UEL: None reported

Extinguishing Media: Use extinguishing media appropriate o the surrounding fire since copper does not burn. Finely divided copper burns in
air, and in extreme cases ignites spontaneously.

Unusual Fire or Explosion Hazards: Liquid copper expicdes on contact with water. High concentrations of fine copper particles in the air may
preseat an explosion hazard. )

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a scif-contained breathing apparatus (SC3A) with a full facepiecs
operazed in the pressure-demand or positive-pressure mode and a fully encapsulating suit

Section‘5.:Reactivity Data -7

Stability/Polymerization: Copper is sible at room t=mperzfure in closed continers under sormal storage zud handling conditions. However, oo
locg standing, 2 white, highly explosive peroxide depasit may form. Copper’s vapars are uninhibited 2ad may form polymers in vezts 20d flame
TTesters. -

Chemical Incompatibilities: Copper reacts violently with ammonium nitrate, bromats, jodates, chlorates, ethylege oxide, hydrazoic acid,
potassium oxide, dimethyl sulfoxide + tichloroacetic acid, hydrogea peroxide, sodium peroxide, sodium azide, sulfuric 2cid, hydrogea sulfide +
air, and lead azide. A potentially explosive reaction occurs with actyleaic compounds. Copper ignites on contact with chlorice, fluorine (2bove
250 °F (121 *C)], chlorine rifluoride, and hydrazinium aitrate (2bove 158 °F (70 *C)]. It is also incompatible with 1-bromo-2-propyue; an imcaa-
cssceal reaction occurs with potassium dioxide.

Conditions to Avoid: Avoid prolonged exposure 10 air znd maisture. On exposure o moist air, copper slowly convers i the carbonate.
Hazardous Products of Decomposition: Thermal oxidative éecomposition of copper can produce metallic oxides (copper f23es).

Cooymnge: € 1990 Qemum Pustu=g Corponigoa.
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No.162 Copper - 8/90-

Section 6. Health Hazard -Data

Carcinogenicity: The NTP, IARC, and OSHA do not list capper as a carcinogen. Experimental studies show twwmorigeaic and teTatogenic effects -
in laboratory animals.
Summary of Risks: Copper is a pecessary human nuwient, excessive intake levels of which the kidoeys normally eliminate. In individuals with
kidney disease or, rarely, Wilson's disease (2boormal ret=ation and storage of copper in the body that damages the liver, kidneys, braim, blood,
bones, and endocrine glands), copper levels may accumulate, Significant industrial €XpOsure o copper occurs mainly through inhalation of fumes
during welding, smeluag, or refining operations; or through exposure to copper dusts and mists dunng mining, exwracting, refining, or manufacar=
ing processes. Copper particles may iritate, discolor, and damage eyes. Exposure to copper saits in many applications is pot=atially toxic. Capper
dusts, fumes, 2nd salts may irritate the upper respiratory wact. Long-term exposure may iritats the skin and discolor the skin or hair,
Medical Conditions Aggravated by Long-Term Exposure: Individuals with impaired pulmonary or reaal function skould avoid exposure.
Target Organs: Respiratory system, skin, eyes, liver, kidneys.
Primary Entry Routes: Inhalation, ingestion. A
Acute Effects: Inhalation of copper fumes may give rise to metal fume fever (after zn incubation period of zbout 5 hr), 2n allergic reaction with
flu-like sympoms—high temperature, metallic taste, nausea, coughing, general weakness, muscle aches, and exhaustion. These Symptoms usually
disappear within 24 hr. Direct contact with copper causes skin and (less often) eye mitation, and itching of the linings of the nose, mouth, znd res-
piratory tract. Exposure to copper dust may cause a greenish-black skin discoloration. Copper ingestion causes pausez, vomiting, abdominal pain,
and diarrhea. Ingestion of large doses may cause stomach and intestine ulceration, jaundice, and ¥idoey and liver damage.
Chronic Effects: Continued exposure 0 copper may cause mild dermatitis and degeneration of the mucous membranss. Repeated or prolonged
expasure o copper dusts and mists can discolor siin and hair and irritate the skin. Repeated inhalation can cause chromic respiratory disease.
Individuals with Wilson's disease (1 in 200,000 individuals) are more susceptible to chronic copper poisoning. If undezected and untreated, this
g_rEJRgrexsive condition is eventually fatal.
ST AID

Eyes: Gently lift the eyelids and flush immediately and contnuous
facility. Consult 2 paysician immediately.
Skin: Quickiy remove contaminated clothing. Rinse with flooding 2amouats of water for at least 15 min. For reddened cr blistered skin, consult 2
nysician. Wash affected area with soap and water.
alation: Remove exposed person o fresh air and support breathing with artificial respiration.

estion: Never give anything by mouth 1o 2n unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of
SP g P g
water, thea inducs vomiting. ¢

After first aid, get appropriate in-plant, paramedic, or community medical support.

Physician's Note: A blood count shows leucocytosis if an individual has metal fume fever. Consider chellation with peaicillamine or BAL
(British Ant-Lewisite or dimercaprol) for chronic intaxication.

ly with flooding amounts of water until ransportsd o zn emergency medical

Section 7. -Spill; Leak; and Disposal Procedures

Spill/Leak: Nodfy safety personnel, remove all heat and ignition sources, and provids adequats ventilation. Avoid creating dusty conditions.
Cleanup personael should protect against vapor inhalation and skin and eye contact. Cleznup methods such as vacuurming (with the appropriats
filter) or wet mopping minimizes dust dispersion. Absorb liquid containing copper with vermiculits, dry sand, or other inert materials. Place in ap-
propriate containers for dispasal. Follow applicable OSHA reguiations (29 CFR 1910.120).

Disposal: Contact your supplier or 2 liczased contractar for detailed recommendations. Follow 2pplicable Federal, starz, 2nd local regulations.
EPA Designations

RCRA Hazzardous Waste (40 CFR 261.33): Not listed

Listed as 2 CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 5000 Ib (2270 kg) (* per Cleza Water Act, 307(a)]
SARA Excemely Hazardous Substance (40 CFR 355): Not listed

Listed as 3 SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Section 8. Special Protection Data:. " =

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protzction regulations (29 CFR 1910.133).

Respirator: Sesk professional advice prior 1 respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear 2 NIOSH-approved respirator. Some recommendations follow. For copper dust and mists greater than 50 mg/m’, wear a high-efficiency
paruculate respirator, a supplied-air respirator, or zn SCBA, all with a full facepiece. For copper dust and mists greater than 2000 mg/m?, wear a
supplied-air respirator equipped either with a full facepiecs operated in pressure-demand or positive-pressure mode or with 2 hood in continuous-
flow mode. For copper fumes over 100 mg/m’, wear either 2 powered ar-purifying respirator with a high-efficieacy filter, or 2 supplied-air
respiracor equipped either with a full facepiecs operated in pressure-demand or positive-pressurs mode or with a hood in continuous-flow mode.
Warning! Atr-purifying respirazors do not protect workers in oxygen-deficient ammospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Eye and facs protection is required
wnen grinding, welding, cutting, or remelting, Protest skin from molten metal and radiant heat whea melting scrap. Machine wirnings may 2iso
preseat a laceration hazard. When handling oil<ontzminated copper, wear rubber gloves to preveat skin contact. :
Ventilation: Provide gezemal and local explosion-proof ventilation systems to maintain airborne couceawations below OSHA PELs and ACGIH
TLVs (Se<. 2). Local exhaust ventilation is preferred sincs it prevents contaminant dispersion into the work area by coutolling it at its source. 0
Safety Stations: Make available in the work are2 emergency eyewash stations, safety/quick-drench showers, and washing factiities. ;
Contaminated Equipment: Never wear contact leases in the work area: soft leases may absord, and all leases concezmats, frritants. Remove this
Zaterial from your shoes and equipment. Lavnder contzmimated clothing before wearing.

Comments: Never ea, drink, or smoke in work areas, Practics good personal hygiene after using this material, especizlly befors eating, drinking,
smoking, using the toilet, or applying cosmescs. .

| Section 9. Special Precautions and Comments

Stor_age Requirements: Store copper in tightly closed contziners in a cool, dry, well-ventilated area. Avoid exposure [0 air and moisturs. )
Engineering Controls: Avoid dust and fume inhalation 2nd direct contact with skin and eyes. Use only with adeguats ventilation and appropriate
€73002l protective gear. [nstiauts 2 respiratory protecsion program that includes regular oraining, mainteaacce, inspection, 2cd evaluadon. Practics
good personal hygieae and housekesping procedures. Mzintain exposures below the PEL/TLV. Mouaitor copper dust 2ad mist levels in the air.
Other Precaurtions: Provide placzmest and penodic examinations thac emphasize the skin, eyes, 2nd resgiratory systs= Preveat exposing
icdividuais with chromc resoiratory disease or Wilson's disease,

Transportation Data (49 CFR 172.101, .102): Not listed

.i;f.SDS Collecaon References: 26, 38, 73,34, 88. 89, 100. 101, 103. 109, 124, 126, 127, 132, 133, 134, 130, 138, 139, 143, 144
~epared br: MJ Allisoa. 3S: Industrial Hygiene Review: Df Wilson. C1H: Medical Review: W Silverman, MD; Edited by: JR Sizaz MS !
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Material Safety Data Sheets Collection:

Genium Publishing Corporation .
1145 Catalyn Stre=t Sheet No. 713
(@E P Schenectady, NY 12303-1836 USA Lead (Inorganic)
(518) 377-33854

Issued: 8/90 —

::«', . ped®

:Section:liiviaterial-Identification & v e 7
Lead (Inorganic) (Pb) Description: Exists widely througnout the world i 2 number of cres. 1ts mam commercial source
is galena (lead sulphide). Lead mineral is separated from crude ores by blast-furnace smelting, drossing, or electolytc
refming. Lead is used mostly in manufactunng storage batteries. Other uses zre in manufacturing thyllead and both o
organic and inorganic lead compounds in ceramics, plastics, and electronic devices; in producing ammmition, solder, o 0
cable covering, shest lead, and other metal products (brass, pipes, caulking); in metallurgy; in weights and as ballast as a 0
chemical intermediate for lead alkyls and pigments; as a consmetion material for the tank linings, piping, and equipment
used o handle the corrosive gases and liquids used in sulfuric acid manufacturing, peoleum refining, halogenarion, sul- H
fonation, exmaction, and condensation; and for x-ray and atomic radiation protection. F
Other Designations: CAS No. 7439-92-1, lead oxide; lead salts, inorganic; metallic lead; plumbum. R
Manufacturer: Contact your supplier or distributor, Consult the latest Chemicaiweek Buyers' Guide™ for a suppiiers list PPG*

Cautlons: Jnorganic lead is a potent systemic poison. Organic lead (for example, temaethyl lead) has severe, but differeat, health effects. * Sec. 8
Occupational lead poisoning is due to mhalation of dust zud fumes. Major affected organ systems are the nervous, blood, 2nd reproductive
systems, and kidneys. Health impairment or disease may result from a severe acute short- or long-term exposur=.

‘Section:2::Ingredients:and’Qccupational ExposureTiimits s
Lead (inorganic) fumes and dusts, as Pb, ca 100%

R
o' O

O uwn

1989 OSHA PELs (Lead, inor- 1989-90 ACGIH TLYV (Lead, 1985-86 Toxicity Datat
anic compounds) inorganic, fumes and dusts) Human, inhalation, TC, : 10 pg/m? affects gastrointestinal tract
E-hr TWA: 50 pg/m® TLV-TWA: 150 pg/m’ and liver
Action Level TWA*: 30 pg/m? Human, oral, TD, : 450 mg/kg ingested over 6 yr affects
peripheral and ceatral nervous systems )
29 CFR 1910.1025 Lead Standard 1983 NIOSH REL Rat, orzl, TD, : 790 mg/kg affects multigezeration reproduction
Blood Lead Level: 40 pg/100 g 10-hr TWA: <100 pg/m’

* Action level applies to employee exposure without regard to respirator use.
T Ses NIOSH. RTECS (OF7525000), for additional mutative, reproductive, and toxicity data.

“Section.3.:Physical' Data’:

[ Boiling Point: 3163 'F (1740 'C) Molecular Weight: 207.20
Melting Point: 621.3 °F (327.4 *C) Specific Gravity (20 *C/4°C): 1134
Yapor Pressure: 1.77 mm Hg at 1332 "F (1000 °C) Water Solubility: Relatively insoluble in hot or cold water*

Viscosity: 32 cp 2t 6213 °F (327.4 °C)
Appearance and Odor: Bluish-whits, silvery, gray, very soft metal,

* Lead dissolves more easily at a low pH.
Section 4. Fire and Explosion:Da - 2
Flash Point: None reported | Autoignition Temperature: None reported | LEL: None reponied | UEL: Noue reported

Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam to extinguish fire.

Unusual Fire or Explosion Hazards: Flammable and moderately explosive in the form of dust when exposed to heat or flame.

Special Fire-fighting Procedures: [solate hazard arez and deny earry. Since fire may produce loxic fumes, wear 2 self-contained breathing
apparamus (SCBA) wath a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Be aware of
runoff from fire control methods. Do not release to sewers or waterways.

-Section:5.:Reactivity Data’ 3 .
Stability/Polymerization: Lzad is stabie at room temperature in closed containers under normal storage and handling conditions. It tarnishes on
exposure o air. Hazardous polymerization cannot oceur,

Chemical Incompatibllities: Mixmres of hydrogen peroxide + trioxane explode on contact with lead. Lead is incompatible with sodium azide,
Zrconium, disodium acetylide, a0d oxidants. A violeat reaction on ignition may occur with concentrated hydrogen peroxide, chlorine trifluoride,
sodium acetylide (with powdered lead), ammonium nitrate (below 200 *C with powdersd lead). Lead is anacked by pure water and weak orgzmic
acids in the presence of oxygen. Lead is resistant to tap water, hydrofluoric acid, brine, and solveats.

Couditions to Avoid: Rubber gloves containing lead may ignits in nitric acid.

Hazardous Products of Decomposition: Thermal oxidative decomposition of lead can produce highly toxic fumes of lead.

Section'6. :Health Hazard Data e —vraii o e s Ry Sl S
Carcinogenicity: Although the NTP and OSHA do oot List lead as 2 carcinogen, the LARC lists it as probably czrcinogexic to humans, but having
(usually) oo human evideace. However, the literanure reports instances of lead-induced teoplasms, both beaign and malignant, of the Kdoey and
other organs in laboratory rodeats. Excessive exposure o lead has resulted i neurologic disorders in infants. Experimental sudies show lead has
reproductive and teratogenic effects in laboratory animals. Human male and ferale reproductive effects are also documented. .
Summary of Risks: Lead is a poteat, systemic poison that affect 2 variety of organ systems, including the nervous system, kidueys, regroducdve
system, blood formation, and gasgointestinal (C?I‘s system . The most important way lead egters the body is through inhalation, but it can also be
ingested whea lead dust or unwashed hands contaminate food, drink, or cigareass. Much of ingested lead passes through feces without absorption
into the body. Adults may absord only § o 15% of ingested lead; childrea may absorb a much larger fraction. Oncs i the body, lead eaters the
bloodsceam and circulates to various orgaas. Lead conceatrates and remains in bone for many years. The amount of lead the body stores
locreases as exposure coatinues, with passibly cumuladve sffecrs. Depending on the dose entering the body, lead can be deadly within saveral
days or affect health after many years. Very high doses can cause brain damage (eacsphalopathy).

Medical Conditions Aggravated by Exposure: Lead may aggravals pervous system disorders (e.g., epilepsy, zeuropathies), kidney diseases,

g:}i‘l‘:i“d pressure (hypertzasion), infentility, 2od anemiz. Lead-induced anezuia and its effect on blood presssurs <an aggravate cardiovascuiar
e. .

o z s N .
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No.713 Lead (Inorganic) 8/90

Section 6. ‘Health Hazard Data. continued - .-

Target Organs: Blood, central and peripheral nervous systems, kidneys, and gastrointestinal (GI) trace.

Primary Entry Routes: Inhalation, ingestion. .

Acute Effects:’ An acute, short-term dose of lead could cause 2cute encephalopathy with seizures, coma, and death. However, short-term
exposures of this magnitude are rare. Reversivle kidoey damage can occur from acuts exposure i

Chronic Effects: Sympioms of chronic long-tetm overexposare include appedts loss, fealli :

(gum) tissue, constipanon, anxiety, anemia, paller of the facs and the cYe grounds, excessive tiredness, weakmess, ins

ankle extensor muscles may occur after Years of increased lead agsorption. Kidgey disease may also %
any, Symploms appear until severs kidn e has occurred, eproductive damage is charactarized by decreased sex dry Impotence, and

. Y'l' i men; 2nd decreased fertility, ak dﬁ meastrual cycles, and ¢$ m womez. Unbom children may suffc::'cm'logicc“dangc
or developmental problems due to excessive lead CXDOSWIT I Pregnant women. Lead POisoning's severest result is excsprziopathy manifest=d by
severe headache, convulsions, coma, delirium, and possibly death, B *
FIRST AID

Eyes: Gently lift the eyelids and flush immediately and contnuously with flocding amounts of water uni ransport=d to an €meTgency medical
facility. Consult a physician immediately,

Skin: Quickly remove contaminareq clothing. Rinse with flooding amouats of water for at east 15
complaints develop.

Inhalation: Remove exposed PeTsan (0 fresh air and suppart breathing as nesded. Consult a physician.

Ingestion: Never give anything by mouth 10 an uneagscious or convulsing person. If large amouns of lead weTe ingssted, mduce vomiting with
Ipecac syrup. Consult 2 paysician immediately,

After first aid, get appropriate in-plant, paramedic, or community medical support.

Physician's Note: For diagnosis, obtain blood ure, blood lead level (PbB), Zine protwparphyrin (ZPP), comple:s blood count for microcytic
anemia and basophilic stippling, urinalysis, and blood urea nitrogea (BUN) of creatinine, Examine penpaeral motor nenropathy, pallor, and
gingival lead line. Use Ca-EDTA 1o treat poison, but never chelate prophyiactically, Consult 21 o i

min. Consult a physicizn if any health

» lnsommiz, headache, pery ir-
niability, fine remors, numbness, muscle and joint pain, and eolic accompanied by severe abdominal pain. Paralysis i oy Sty

ccupational physician or oxicologist.
Section.7.:Sp ill;::LEak;:fand;-Disposa.l‘??l?j-oce‘dures : '

Spill/Leak: Notify s
dusts or fume mugy

T | @ prevent the forma-
tion of dust. Cleanup methods such as vacuuming (with zn appropriate filter) or wet mopping minimizes dust dispersion. Scoop the spilled
material into closed containers for disposal or reclamation. Follow applicable OSHA regulatons (29 CFR 1910.120).

I.:Dipsrms::l: Coutact your supplier or a licensed conmractor for detailed recommendations. Follow applicable Fed
A Designations

Listed a5 a RCRA Hazardous Wasts (40 CFR 26133, Appendix I—EP Toxicity Test Procedures) :

Listed 25 a CERCLA Hazardous Substance* (40 CFR 302.4), Reportabie Quantity (RQ): 1 Ib (0.454 kg) [* per Clean Warer Act, Sec. 307(a)]

SARA Exmemely Hazardous Substance (40 CFR 355): Not listed

Listed as 3 SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as 2n Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

<2gainst inhalation of

Section-&. ‘Special Protection Data:

Goggles: Wear protecave cyeglasses or chemical safety goggles, per OSHA eve- and face-protection regulatons (29 CER 1910.133).
Respirator: Seck professional advice prior to respirator selection 2od use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear 2 NIOSH-approved respirator. For emergency or nonroatine operadons (cleaning spills, reactor vessels, ot siorzge tanks), wear 2
SCBA. Warning! Alr-purifying respirators do not protect workers in oxygen-deficient ammospheres.

Other: Wear impervious gloves, boots, aprons, and gauntle!s 1o prevent skin contact. Protective clothing made of mzn-mads fibers and lacking
Qurn-ups, pleats, or pockess retain less dust from lead.

Ventilation: Provide eneral and local ventilation SYystezs 10 maintain airborne concentrations below the OSHA PET 5 (Sez<. 2). Local exhaust

veatilation is prcfcm:g ince i i ispersion i Y ing it ac ¥

.(S:afer_v Stations: Make available in the WOrk area emergeacy eyewash stations, safety/quick-dreach showers, and wasiamg facilities.
ontaminated i i :

: and all lenses concearrate, iitants. Remove this
material from your shoes and cquipment. Launder contaminared clothing before wearing

Comments: ;Never eat, drink, or smoke in work areas, Practics good personal hygiene afi:rusing this matezial, especially washing hands before
eaung, drinking, smoking, using the toilet, or applying cosmetics,

Section 9, § pecial Preéautions‘and-C'o'tnments B

Storage Requirements: Store in tghtly closed containers im 2 coal, dry, well-ventilated area away from all incomparisle m2tesals direst
sunlight, and heat and igniticn sources.

gineering Controls: Educate worker about lead's hazards, Follow and inform employess of the lead standard (29 CFR 1910.1025). Avoid in-
halation of lead dust and fumes and ingestion of Jead, Use ooly with appropriate personal protecuve gear and adequars vezsilarion [nstimes 2
IEsSpIrRory protection program that includes regular raizing, maintsnance, Imspection, and evaluation. Avoid Creating dusty canditions. Segregat=
and launder contaminated clothing, Take pre<audons to protect laundry personnel, Practics good personal hygiene and kousexs=ping procesures.
For a variety of reasons, the le2d conceamration in workroom air may not correlate with the biocd lead levels m mdividuais,
Other Precautions: Provide iodi i inari hi ; :
kidoeys, Including 2 complets bicod count znd urinalysis. Re<zive a complets history including previous surgeries azd Rospiulization, allergies,
smoking history, alcohol consumpt i intay i

; intay at or below 40 1g/100 g of whole blood. To minimize sdverse reproductve ealth effects 10 pareats and
developing ferus, mainain the PbBs of workers in

the louger you have cievared PbBs, the greater your chance of substantial permaneat damage.
Transportaty
IMO Shipping Napos Lcon Data (49 CFR 172.102)

:Llead cp
l'.‘rlO_ Hazard Claee %1 mpounds, soluble, n.o.s.
g)'tSo.: UN229;
Label: St Andrews Crosg Stow
g 4 awa; foodsztuf]
DMDG Packaging Groves I & y from foodstuffs)
MSDS Colleczion References: 25 38,73, 84,35 T = a3
! e e 13, 84, 85, 88, 89, 90, 100. 101, 103, 109, 124, 126, 132, 133, 134, 136, 138. 139. 142, 143 .
Prepared by: My Allison. BS; Industrial Hygiene Review: DI Wilson, CIE: Medical Review: y{] Upfai, MD, MPY; Edited by: 2 Sua=. MS ‘
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

1145 Catalyn Street Sheet No. 723 .
Schenectady, NY 12303-1836 USA Nickel Metal

(518) 377-8854
- Issued: 8/90 -

#Vlaterial:Tdentification::

Nickel (Ni) Description: Found in ores in combination with sulphur, oxygen, antimony, arseaic, and/or
silica. The Orford (sodium sulfide and r.:lc::mlysis).md the Mond (nickel czrbon y1) processes ars used to
refine nickel Used in electroplating, casting operations for machine parts, manufacturing acid-resisting and
magnetc alloys and tapes, syntheszing acrylic esters; in surgical deatal prostheses, coimage, catatydc
gasTification of coal, paint pigmeats, Ni-Cd baneries, ceramics and glass; and 2s a caralyst in hydrogenadon

L] o

of fars and oils.

Other Designations: CAS No. 7440-02-0, Raney alloy, Raney nickel.* aulyst meal

Manufacturer: Contact your supplier or disaibultor, Consult the latest Chemicalwesk Buyers’ Guide™ for a HMIS HMIS

suppliers list. g 3 g %

Caudons: Nickel is an eye, skin, znd respiratory tract irritant. Chronic inkalarion of nickel dust or fumes may cause R 0 R 0

cancer of the lungs and nasal passages. Nickel powder (Raney nickel) is a dangerous fire hazard. PPG7 ?gGTg
ec.

® Raney nickel is prepared by leaching (with 25% caustic seda solution) aluminum from an alloy of 50% aluminum and 50% nickal Itisused asa ctalyst for
hydrogenation. Raney nickel, a silvery g2y metal powder, is a dangerous fire risk and ignites spontanecusly in air (Sec. 4). Nickel catalys:s cause maay industrial
accidents.

:Section:2 "Ingredient.;;and-:pccupationalExpds_l'x_i'é"il;iimits

Nickel, ca 100%

1989 OSHA PEL 1989-90 ACGIH TLV 1983 NIOSH REL 1985-86 Toxicity Data®

8-hr TWA: 1 mg/m? TLV-TWA: | mg/m?® 0.015 mg/m? Dog, intravenous, LD, ,: 10 mgrkg
Guinea pig, oral, LD, : 5 mg/kg
Ray, implant, TD, : 250 mg/kg

* See NIOSH, RTECS (QR5950000), for additional mutative, reproductive, tumorigeaic, and toxicity data,

Section3::PhysicalData :

Louing Point: $3¢5 T\ JT30 ) ntomic Weight: 38.71
¥slting Point: 26 * F 7,45, )] Density: 2.902t25°C
Vapor Pres.are: ©  gat3topc (1810 'C) Water Saiubili*r: [nsoluble

Appearance and Odor: A silvery-white, hard, malleable and ductile m=:al.

Section 4.-F ire?aridéEkaosion:'Data

Flash Point: None reported | Auignition Temperature: None reported | LEL: Noge reported | UEL: None reported

Extnguishing Media: Smother with suitable dry powder or use large amounts of water,

Unusual Fire or Explosion Hazards: Nickel is combustible as dust or powder. Raney nickel ignites spontaneously in air. Nicks! carbonyl
(MSDS Collection, No. 226), 2 highly toxic substance, may form under fire conditions. ’

Special Fire-fighting Procedures: Isolate hazard area and deay entry. Since nickel dust or powder is toxic if inhaied, wear 2 self-contained
breathing appararus (SCBA) with a full facepiece operated in the pressure-demand or posidve-pressure mode and full protective equipment. Be
aware of runoff from fire control methods. Do not release to sewess or waterways.

Section'5 --Reactivity'Data -

Srahillrnyolymerintion: Nickel is stable at room tezperature i closed contziners under normal storage and handling conditions. Hazardous
polymerizaton camnot occur,

Chemical Incom patibilities: Nickel can react violeatly with fluorine, ammonium nirats, hydrogea + dioxane, perfermic 2cid, selenium, sulfur,
immonia, hydrazine, phosphorus, 2ad titznium + poussium chlorate. Nickel is also incompatible with oxidants. Raney picke! catalysts may
inidats hazardous reactions with sulfur campounds, p-dioxane, hydrogez, hydrogea + oxygez, ethylene + aluminum chloride, magnesium silicate,
msthanol, and organic solveats + heat

Coanditions to Avoid: Avoid incompatibilitias.

Hazardous Products of Decomposition: Thermal oxidatve decomposition of aicke! can produce nighly toxic aicks! carsoayl

C-wynm € 1990 Gemum Pablukng Corporsaon,
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No.723 Nicke] Metal 8/90

Section 6. Health-Hazard Data. ..o = v o osg

Carcinogenicity: The JARC and NTP classify nickel as, respectively, 2 human carcinogen (Group 1) 2nd & anucipated human carcinogen.
Summary of Risks: Nickel dust or fume is a respratory irritant that with chronic exposure may cause nasal cr lung cancer in humans. The
average latency period for the induction of these cancers appears (o be about 25 yT (Within a 4- 1o 51-yr range). Experimental studies show mickel
also has neoplastigenic, tumorigenic, and teratogenic effects in laboratory animals. Hyperseasitivity to nickel is common znd can cause conjunct-
vius, allergic contact dermaitis, aad asthma ‘_n_:: a:llcr_gu: contact dermatids ("nickel-itch,” a pink papular erythema with puslation and ulesra- -
tion) usually clears within one wesk, but sensidzadon is permanent. )

Medical Conditions Aggravated by Long-Term Exposure: Chronic pulmonary, upper respiratory tract, znd skin disorders. Carcinoma of the
paranasal sinuses, larynx, and lung may also develop. :
Target Organss Nasal cavities, lungs, skin. L

Primary Entry Routes: Inhalation, dermal contact, and ingestion. ‘ ‘

Acute Effects: Exposure to pickel fumes can cause upper respiratory tract iritation (with nonproductive cough, rapid breathing, dyspoea, chest
tightness), metal fums fever (chills, fever, flu-liks symptoms), asthma, inflammartion of the lungs (noninfectious poewmonia), eye (conjuncdva)
irritation, nausea, vormiting, and abdominal pain. Dermal contact causes "nickel itch.” Ingesting large dases causes nausea, vomiting, and dizrrnea.
Chronic Effects: Prolonged or repeated contact can cause nickel sensitization. Symptoms of seasitization include nickel desmatis with ecz=ma-
wus skin and lichenification (hardened and leathery skin). Chronic inhalation exposure can cause chronic pulmonary irritation, chronic thickening
of the mucous memoranes of the nose, nasal sinusitis, znosmiz (loss or impairment of the sense of smell), znd perforztion of the zasal septum.
Chronic exposure to dust and fumes may cause carcinoma of paranasal sinuses, larynx, and lung. )

FIRST AID

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water untl ransported to 21 emergeacy medical
facility. Consult a physician immediately.

Skin: Quickiy remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
physician. Wash affected area with soap and water,

Inhalation: Remove exposed person to fresh air and support breathing as ne=ded.

Ingestion: Since oral toxicity for elemental nickel is low, inducing vomiting is seldom necessary. In cases of severe vomiting or diarrhea, treat for
fluid replacement.

After first aid, get appropriate in-plant, paramedic, or community medical support.

Physician's Note: Chronic exposure o nickel dust may cause eosinophilic pneumonitis (Loeffler's syndrome) which respcads well to systemic
cortico-steroids. There are cases of host rejection of nickel-containing prostheses after development of mickel sensitivicy.

Section:7.:Spill, Leak;*and Disposal:Procedures:

Spill/Leak: Nodfy safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sourcss, and provide maximum explosion-
proof ventilation. Cleanup perscnal should protect against vapor innalation and dermal contact. Avoid dust gezeration. Using nonsparking tools,
carefully scoop spilled material into appropriate cogtainers for reclamation or disposal. After completing material pickup, wash spill site. Do not
release 10 sewers or watsrways. Follow applicable OSHA regulations (29 CFR 1910.120).

Disposal: Coutact your supplier or a licensed contractor for detailed recommendations. Follow zpplicable Federal, state, 2d local regulations.
EPA Designations

IlEl(s:Rfi\ Haza:dCEﬁquLﬁa}s{m (40 CF% 261.33): Not listed 5 o ® 0454 k) ( — Sec. 307(a)]
isted as 2 azardous Substancz® (40 CFR 302.4), Reporuable Quaatity (RQ): 11b (0.4 * per Clean Watar Act, Sec. 307(a)
SARA Exmremely Hazardous Substance (40 CFR 355): Not hsneap ¥

Listed as 2 SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as zn Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Section 8.:'Special Protection Data %

Goggles: Wear protective eyeglasses or chemical safecy goggles, per OSHA eye- and face-protection regulagons (29 CFR 1910.133).
Respirator: Sesk professional advice prior to respirator seiection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if nes=s-
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vesssls, or siorzge tanks), wear an
SCBA. Warning! Air-purifying respirators do not protec: workers in oxygen-deficient azmospheres.

Other: Wear impervious gloves, boots, aproms, and gauntlets o prevent skin contact.

Ventilation: Provide general and local explosion-proof veatilation systems to maintain airborne concentrations below the OSHA PEL, ACGIH

TLV, and NI‘QEH (Sec. 2). Local exnaust ventilation is preferred sinee it prevents contaminant dispersion into the work area by controiling it
atits source.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-dreach showess, znd washing facilides.
Contaminated Equipment: Never wear contact leases in the work area: soft leases may absorb, and all lenses concenrrate, irritants. Remove this
rmacerial from vour shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygieae after using this material especially before eating, drinking,
smoking, using the wilet, or applying cosmetics.

Section_ 9-Spedalprecauﬁ°nsand Co'mments_ v e R4 g, S S 7 T

- Storage Requirements: Store in tightly closed containess in a cool, dry, well-veatlated area away from incompatible matesials (Sec. 2). Protes:
against physical damage. Store Raney nickel under inert gas or water in tightly closed containers away from heat or ignitica sourcss, 2cids,
caustics, and oxidizing materials.

Engineering Controls: Minimize all possible exposures 10 poteatial carcinogeas. Avoid vapor inhalation and dermal contact. Use oniy with
appropriate persoual protective gear. Instituts 2 respiratory protecion program that includes regular taining, mainteaance, inspection, and
evaluadon. Practice good personal hygiene and housekesping procedures.

Other Precautions: Provide preplacement and pesiodic medical exzminations that emphasize the skin, nasal cavities, and lungs, including 2 14™ x
17" chest roeztgeaogram and urine nickel determinations. ' ’

Transportation Data (49 CFR 172.102)

MO Shipping Name: Nickel catalyst, wented with not less than 40% waler or other suitable liquid, by weight, finely divided, activated, or speat
IMO Hazard Class: 42~

ID No.: UN1378

MO Label: Spoataneously combustible

DMDG Packaging Group: Il

MSDS Collecaon References: 25,38,73. 84, 85, 88, 89.90, 100, 101, 103, 109, 124, 125, 132, 133, 134, 136, 138, 139, 140, 142, 143
Prepared by: MJ Allison. 35; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies. MD; Edited br: JR Stuar, M !
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Material Safety Data Sheet No. 45
Genium Publishing Corporation ZINC OXIDE
1145 Catalyn Strest (Revision A)
Schenectady, NY 12303-1836 USA

(518) 377-8855

GEMUM PUBLISHING CORP.

Issued: December 1978

_ | Revised: February 1986

“SECTION L-MATERIAL IDENTIFICATION -~ - =~ : i 19 1
MATERIAL NAME: ZINC OXIDE

DESCRIPTION: Fine metal oxide used 2s 2 pigment, filler, or reinforcing agent An 2srosol fume is formed when zinc metal

is volatlized. ;{mgs R O
OTHER DESIGNATIONS: Flowers of Zinc, Zinc White, Chinese Whits, ZnO, CAS #1314-13-2 E: 0 é f

R: 0

SUPPLIERS: Available from several suppliers, including: PPE: * Not Found. ©
Madison Industries, Inc., Old Waterworks Road, Old Bridge, NJ 08857; Telephone (201) T727-2225 * Sea Sect. 8
~SECTION 2. INGREDIENTS AND HAZARDS ot - o G0 ‘HAZARD DATA

ZINC OXIDE, Za0 _ >% Ses Note for TLV and PEL

Purity level may vary with grade. Typical impurities include lead and/or information

cadmium (normally <0.1%). Coasult supplier's specification for impurity

levels.

NOTE: Current (1985-86) ACGIH TLV and OSHA PEL: Rat, Inhaiation,

TV PEL LCLo: 400 mg/m?
DUST: 10 mg/m3 Nooe Established
(Total Dust)

FUME! 5 mgfm3 5 mgfm3

NIOSH recommends (1975 criteria document) a 10-hr TWA of § mg/m> with

als mg.lm3 cciling limit for dust and fumes.

“SECTION 3. PHYSICAL DATA "=

Melting Point ... ca 3587°F (1975°C) (Sublimes)

Specific Gravity — 5.68 -

Solubility in Water @ 29°C ... 0.00016 gmv'100cc

Vapor Pressure at 20°C .. Not Applicable

Molecular Weight . 81.37

Appesrence znd odor: White or yellowish white powder. No odor.

SECTION 4. FIRE AND EXPLOSION DATA [LOWER]| UPPER |

Flash Point and Method Autoignidon Temp. Flammability Limits In Air
Not Apolicable Not Applicable Not Applicable

EXTINGUISHING MEDIA: Zinc oxide is noncombustible. Use extinguishing ageats that are suitable for dousing the

surrounding fire. If practical, wet down powder with water spray to reduce dusting and fume formation.

Fire fighters should wear seifcontained breathing zpparatus and fully protective gear for protection against dust and/or fumes

that may be generated in a fire siciation.
_SECTION 5. REACIIVITY DATA

Zinc oxide is stable under pormal conditions of handling and use. It does not polymerize. [t is practically insoluble in water

but is soluble in acids and alkalies and absorbs carbon dioxide from moist air.

Whea heated 10 elevated temperamires, zine oxide sublimes to producs toxic fumes. (Also ot that zinc metal burns at

elevated temperanmes in air to produce zinc oxide fume).

Zinc oxide ad magpesium react explosively when heated. Mixmures of chlorinated rubber and zinc oxide cz explode

violeady when heatzd o 419°F (215°C).

Coorranx € 1988 Oc=um Poblsr—g Carsonoon,
ALY Tial Lae O X =Cnt e fuslsoer) peamon § procdned



No.45 2/86 ZINC OXIDE (Rev. A)

SECTION 6. HEALTH HAZARD INFORMATION |TLV

Zinc oxide dust is considered 10 be of Jow toxicity and is classified by the ACGIH as a nuisance particulate. However,
inhalation of zinc oxide fume causes 2 conditiod known as “zice fume fever” (ZFF). ZFF is characterized by flulike symptams
with "metallic tasts " coughing, weakness, fatigue, muscular pain, and nausea, followed by fever and chills. Ogset of
Sympwoms occurs about 4 to 12 hours after eXpasure. A tolerancs to zinc oxide fume may be acguired but is Jost within 2 day

persiss.®*  SKIN CONTACT: Wash contaminated area thoroughly with mild $0ap aud water. Sesk medical amreation ir
irritation persises.® : Remove victim from exposure. Provide bed rest and aspirin. Coantact paysician.

(Recovery is generally compiets in 24 © 48 hours.) INGESTION: Give victim a large quantity of water 1o drink. Contact
Physician or poison conwrol center for instructions.

*GET MEDICAL ATTENTION = In plang, paramedic, commuuity,

SECTION 7..SPILL. LEAK. AND -DISPOSAL PROCEDURES

Collect spilled matarial in 2 Wway that will minimizs excessive gezeration of dust such as vacuuming (with absolyta filter) or
wet sweeping. If dusting occurs, cleanup personne! should wear appropriate respiratory protective equipmest

DISPOSAL: Reclaim materia] when possible. Unsalvageable waste may be buried in an approved sanitary landfill. Follow
Federal, state, and Ioca] reguiations.

Zinc oxide is not listed as 3 hazardous waste in 40 CFR 261.33. It has not been assigned a reportzble spill quantity in 40
CFR 1173.

SECTION 8. SPECIAL PROTECTION INFORMATION

Wear dustproof safety goggles where the possibility of eye contact exists. Gloves should be worg if prolonged or repeatad
contact is likely. Wear protective clathing (apron, coveralls, elc.) as required by the work situation o preveat gross
contaminarion of skin and clothing,

Eyewash stations and washing facifities should be readily accessible to workers handling this material. Cogtact lenses poss a
special hazard; soft lenses may absord and all lenses conceatracs irritants.

SECTION 2. SPECIAL PRECAUTIONS AND COMMENTS

DOT Classification: Not listed in DOT Hazardous Material Tables (49 CFR 172.10] 2nd 172.102).

Data Sourcs(s) Code: 2, 4,512 14, 19, 20, 35,27, 49, 55, 61, 62, 82. CV
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03/24/94 10:10 ‘©415 884 3300 HARDING LAWSON  +--+ SEATTLE d002/003

Material Safety Data Sheets. Collection:
Genium Publishing Corporation - U ML

® _ 1145 Catalyn Street Sheet No. 720
: Schenectady, NY 12303-1836 USA Petrolemm (Crude)
(518) 377-8854

hydrocarbons with molecalar weights rangiog from the very lightest ta over 6000; also containing small amounts of ;l }

benzene Bydrocarbons, sulfur, aod o compounds. Used as a soures of gasoline, petrolenm ether, fuel and s 2 0

Inbricating oils, liquid and solid petrolamm, b isopropyl alcohol, amd many other products. K 4 00

mﬂu@:ﬂoumsm.ms.hqon.mmmmaon.mmmmmpeﬁomnn.m ’

senecs oil.

Marmufsctnyer: Contact your supplier or distributor, Consult the latest Chamicalweek Buyers” Guide™ for & suppliers list. ﬂmf
F 3

Cluﬂm:mm_(M)ismﬁchymgu‘ tion and is frritatin g by skin contact. It is g dangerous fire hizard when exposed to heat, %pg?

.ﬂme.wwmdiwx.m mﬂmmabfd.nqﬂjmd 7 a!ldpmid.ﬂylanc.' ' *Sn 8

Petmleam (czude), ca 100% n|

ISS9OSHAFEL  1989-90 ACGIHTLV 1988 NIOSH REL 1985-86 Taxielty Data® .

None established None establizhed . None established Mouss, skin, TD, : 3744 mg/kg administered intermitieatly over u 2-yr
whamﬂmmmamm@m
effects; skin 20d appendages (tamors)

Comment: Crude petroleun is # complex mixture of volatile hydmcarbons ead gases. So-called "sour erude” contains taxic 26d dangeros
WMgu{ASDSCMg No. 52).

* See NIOSH, RTECS (SE7175000), for additiom] mafative 3nd tumorigenic data.

» 7 BB Hiaa P M & 3 «f gl a4l P‘”".:";‘&
DR g WL e l'"" F1.dis P g 2 %‘ﬁgkiﬁ;ﬁ:;:z&:rf."u'.ié;?jl
Polnt: -51 “F (46 c)
Denslty: 0.780 b 0.970

Water Solubllitys lnsolobie

Appearance and Odor: A viscons, dark yellow to brawa o grecnish-black, oily biquid with an tnpleasant odor. Petrolenn's (crade light's) upper
lndhwodwﬂne:hnﬂsmﬂ.ﬁlqdo.l Ppm, Tespeclively.

R

TR iaeies 1 aagd o oo

Exct g Me: hemical, foam, or carbon dioxide.
Unmﬂﬂeulkphhﬂmﬁs:ﬁqﬂdpmbmmm:ndgimoﬂumidmblnmmofdiuolvud.pns'siblyeq!osi\rn;amlha:
are a daggerous firc hazard when exposed o heat, flame; or powerful oxidizers.
Specthh-ﬂghﬂugProwdmelmhﬂdenuymddmyenry.ﬁnmﬁmuymdmmﬂcmmawmnmfmmm
appmm(SCBAJwilhlfn]]mmhmwum&wpﬂmmmmmmh&mwuﬂfmbh,mw
mntain:r:ﬁnmﬁnma.Or.hﬂwisa.uscamwhmwmﬂmmlymMyMamkmﬁmthg
urmilt\villmaslbhnk:tiomheevaporsmdcntoﬂ'lheairmpp]y.su,youufhwmu.Vwmqmﬂmmigniﬁmmummdﬂuh
mmmdmfmm&cmmmmmm»mormﬂnﬂwhnci:wuhwtsu&rdmploshnhnnﬂur
pollution.

ST : 2 TR I oy R S L T T TR e S I AT PR e =
P ks e ALyl .ﬁ::ﬁff!'a’i:&‘gix*"‘*?ﬁ;&ff::rlz?%a;ﬁ.'?’-E:"":-f'~’5E-"§.'-t.'s R R e RO BT .
Stab olymerization: Petroleum is stablc at oom temperamys in closed containers under naorgaa] storsge and handling conditions. Hazardous

polymerization carmot oeeur,

Chemical Incompatibllities: Pctroleum (crude light) may actas a synergist (2 substance that induces a greater effect when added to another
substance) to pesticides. Incompatible with oxidizing agents.

Condltions to Avold: Avoid exposure 1o heat and ignition sourees,

Hazardous Products of Decomposition: Thermal oxidative decomposition of petroleum can emit acrid smoke and fumes.

Coprighs ©1990 Geathiat Podtidhing Coxptution.
Any ial am cr rrgrodnceon withot o publibers perdedon bs pobhhed,
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No. 720 *Petrolenm (Crudé) 8/90
DAt 30y e BT A N e T TR I i

ot
-7 . i el
AP i % £

Carcinogenlelty: The IARC does nntlmify petroleum (crude) as & human careinogen (Group 3) since hwman apd tmimal mdencc ;m

! Summary of Risks: ?cu'olcmi:michyingesﬁonudisaakinhﬁunLAsphﬁonpnmmniﬁs(pmmmuymﬁﬁquemupimﬁmmmmc
lungs) is the most scrious loxic effect following ingestion. Cardiovascular and nenrologic toxicity are the major concemns following inhalatica.
Medleal Conditions Aggravated by Long-Term Exposare: Chronic skin discasc.
Tmmm.mmmmmmmmm

! mgﬂhn:nuumwummm:ﬁnmm
Acuts Effects: gﬂﬁmmun!usca,vmiﬁngﬁuﬁegmdﬂmhﬂpﬂmﬁmmdmﬂinjmmaywﬁﬂaﬁnghguﬁmﬁmpm
ufaspu-monmmdemughi:g.chnlﬁng,dmmofmam,-huemmtaﬁon,mdpulmunmyedmhhahﬁmufpmmmin dissolved
2ages maynwuhmﬁnmmnphom,mﬂiwdyzhymm and central nervons system toxicity,

I mﬂ.‘hml%uls: Prolonged end repeated contaet with petroleuxn cam cause skin disorders such as dermatitis,

Eyu:Gmr.lyliﬂtbeeyeﬁdsmdmmimmedimlyuudwnﬁnmuﬂywithﬂwdhgmmﬁmnnﬂIﬂnspomdtoanmpmymm

facility. Consult a physician immediately.
m:gukmmvemthmmmmghﬂmdhgmmﬂmforum:lsmmwwmbﬁsmﬁn. consult &

| Physician. Wash affcctad area with sosp and water, _
Tnhahﬂnmllmveexposedpmumﬁuhdrmdnppmhwhing as needed.
[ngutlm:NwsivemymhgbymmmnummmsmmkbgpmmEingumd,domlbdmmmiﬂngmmhinnumtm
sspiration risk. Keep victim's head between knees. Consalt a ician i i 3

I Aflter Nirst ald, get appropriate In-plant, paramedic, or community mediea} support.
‘.'hyslclu'st:&M;Mewdm&wwmwgamumuﬁ Cogsider adminictering activated charcoal,
ut edminister it with cagtion becanse it may also cause

L T A 1 M M R T e M ey ey
50 .‘g,;_:}, <352 R T s
S Lot 11 T

L ey 34"
......... M et b

‘or Lagge spills, dike far shead of spill. Follow applicable OSHA regulations (29 CFR 1910.120).

Jlsposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applictblc Federal, state, and Incal regulations.
EPA Designations

RCRA Hazardous Waste (40 CFR 261.33); Not listed

‘ERCLA Hazardous Substance (40 CFR 302.4): Not listed

‘ARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65)

OSHA Deslgnations

i i CFR 1910.1600, Subpart Z): Not listed

5 5 e en. : PR Y T T R I T T T ST, T IO N T ey s g EiATe S P R R T
HECEIONL ST SPECE Bt e R R R T R RN TR

.Wmmmﬁwq@nmwmmmpm.pﬂmwmﬁmmmmwm1910.133).
lesplrator: Seek professional advice prior to respirator selection apd usc, Follow OSHA respirator regulations (29 CFR 1910.134) end, if neces-
ny.mamﬂ-appmved:upmFaewmywmonﬁmopcndm(demhg:pﬂk.mmmh.uswmb).weann
-/CBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient gimospheres.

Other: Wesr impervious gloves, boots, aprons, end gauntlets to prevent prolonged or repeated skin contact.
Venﬂlnﬂm:vaid:geaualmdhuluplosinu-pwfmﬁhﬂnnsysmmmm&bmmmmthupmmwmnmymd
mdllcli‘vity.lqcalezhmtvenﬁlalionispufumdlimitpmmnmnﬂnﬁnmtdispuﬁminmﬂmm:mbycomuhghnmmmm

| zfety Stations: Make available in the work area emergency cyewash stations, safety/quick-drench showers, 2nd washing facilities,
Contaminated EqulpmmﬂNcmwwmnmlauesinlhcwmkmsoﬂlmmm:yahmmdﬂlhmesmnmmm,i:ﬁnnts.mveﬂﬁs
wmmmmmzmmmmmmwmmm.
‘.ommens:New:ut,&hhmmhhwﬂmhﬁmmpmmwwmmgmwnﬁpﬁmymm&m&
woking, using the woiler, or applying cosmetics,

So]: ,gﬂlzih%“g

wwi..v] Loge s e f e T #“#Eféfﬁ‘“‘-fﬁz"?ﬁ'.“' Yo .a:._ :-:{.-'.v B3 T gt .:-,..4’.41..1. +

N
M ELLIVLE 2 it PECIL T T et PRI RIS P00 10 V1L Dk IR O ,:e:a:abg&ﬂé.',_-;su::-::a'?;:x I ]
‘orage Requirements: Store in tightly closed drums or tanks in 8 coo), dry, well-ventilated grea away from heat and ignition sources (naked
ghts, sparks, welding cquipment). Protect containers from physical damage, To prevent stalic sparks, clectrically ground and bond all containers
I and equipment used in shippiug, receiving, of trensferring operations in production and storage arcas. In addition, conductive tires can further
protect vehicles.
ugineering Controls: Use only with adequate ventilation. Workers should be cducated about perroleum’s hazards and potential dangers.
stifule a respiratory protection program that includes regular training, maintcnance, inspection, and evaluation. To prevent dermatitis us= appro-
I priate protective gear and practice good personal hygiene procedures. Monitor storage facilitics for gas buildup.
Other Precautions: Provide anaual exzminations with emphasis on the skin and respiratory system.
‘Transportation Dats (49 CFR 172.102)
AO Shipping Name: Petroleum crude oil
I IMO Hazard Class: 3.1,32,33

¥D No.; UN1267
10 Label: Flaramabie liquid
_[DG Packaging Groap: II
SD§ Collection Referemces: T3, 34, 85, 101, 103, 124, 126, 127, 132, 133, 136, 139, 143 .
_epared by: MJ Allison, BS; Industrial Hyglene Review: DI Wilson, CTH; Medical Review: W Silverman, MD; Edlted by: JR Stuart, MS 3
wgﬁﬁwo?-?mmmmm-ummmumhm daion bs prodid ked. Jud llht_'_‘_l!rll‘ e ;m-. "'tlr-'du:l‘m

1ty Allhough remscnabis aats ey bom ke In he prepataion of sach kforemeson, T C
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1.0 INTRODUCTION

Harding Lawson Associates (HLA) was retained by the Port of Tacoma (Port) to prepare plans and
specifications for the remediation of the Cascade Timber Log Yard No. 3, which is located on Maxwell Way,
between Port of Tacoma Road and Thorne Road in Tacoma, Washington (Figure 1). This Compliance
Monitoring Plan describes the monitoring to be performed during and subsequent to the construction of the
selected remedy to assure these actions are protective of human health and the environment during
construction, and to assure that the remedial action has attained cleanup standards after construction. This
document was prepared for the sole use of the Port of Tacoma and the Department of Ecology, the only
intended beneficiaries of HLA’s work. No other party should rely on the information contained herein
without prior written consent of HLA. This plan is written in conformance with the requirements of the
Model Toxics Control Act (MTCA), WAC 173-340-410 (Washington State Department of Ecology, 1991).

1.1 Background

The Cascade Timber Log Yard No. 3 is an 18.57-acre, industrially zoned property owned by the Port of
Tacoma (Port). The property is divided into two parcels: a 7.84-acre parcel to the northeast and a 10.73-acre
parcel to the southwest. The southwest parcel (the site) was operated as a log sort yard by the Cascade
Timber Company from 1978 through 1984. In 1982, approximately 500-tons of slag, generated by ASARCO
Inc. of Tacoma, Washington was placed on the site for use as ballast material.

In 1983, the Commencement Bay area was identified as a federal Superfund site. In February, 1985, the
Washington State Department of Ecology (Ecology) issued a report containing stormwater runoff data for
numerous log sort yards, including the site. The report concluded that metals in excess of state and federal
water quality standards were leaving log sort yards via stormwater runoff. In the 1989 Record of Decision
for the Commencement Bay Nearshore/Tideflats Superfund Site, the Cascade Log Yard site is identified as a
source of metals (arsenic, copper, zinc, and lead) discharging to Sitcum Waterway. In 1991, Ecology and the
Port entered into an Agreed Order to complete a remedial investigation/feasibility study (RUFS) to investigate
the extent of metals on the site and to evaluate possible remedies for the site.

1.2 Summary of the Remedial Investigation

The purpose of the RI was to evaluate the extent of ASARCO slag and associated metals at the site by
investigating the surface and subsurface soils, groundwater, and surface water. Results of the RI indicate the
northeast parcel of the log yard is not a concern with respect to the presence of metals. Soil in the southeast
parcel of the log yard was found to contain metals, with the maximum detected concentrations of arsenic at
2,650 milligrams per kilogram (mg/kg), copper at 2,760 mg/kg, lead at 1,180 mg/kg and zinc at 3,870 mg/kg
found in surface soil. Subsurface soil at the 3-foot depth had concentrations of the metals of concern
(arsenic, copper, lead and zinc) 1 to 2 orders of magnitude less than those detected at the surface.

There are two hydraulically separated water bearing zones beneath the site. The first zone is unconfined
and located in a silty, sandy fill layer. Beneath the first water bearing zone is a laterally extensive clay layer,
underlain by sand deposits, that comprise the second water bearing zone. Groundwater at the site is not a
current or potential source of drinking water since both water bearing zones are expected to produce small
quantities of poor quality water. Results of sampling groundwater from both zones indicates that
groundwater is not currently a pathway for the migration of the metals of concern.

Surface water occurs on site in the form of stormwater runoff. Analytical results of stormwater sampling,
conducted during several different sampling events, indicate that runoff is the primary pathway by which

12183.4\84gt1114.rpt Harding Lawson Assoclates 1-1
April 27, 1984



Introduction

metals are transported from the log yard via storm drains to the Sitcum Waterway. The maximum detected
concentrations of arsenic at 435 micrograms per liter (ug/l), copper at 567 ug/l, lead at 231 ug/l and zinc at
21,300 ug/l exceed the federal Marine Water Quality Standards for both acute and chronic conditions.

1.3 Summary of Feasibility Study

Several different alternatives were identified and considered for the cleanup action plan. The remedy
selected for implementation, based upon such criteria as effectiveness, ability to implement, regulatory
guidelines, and cost, is the construction of an asphalt cap. The feasibility study recommended that after
grading the site, the entire southwest parcel will be covered with an 8- to 12-inch layer of crushed aggregate
base and topped with a 4- to 8-inch layer of asphaltic pavement. Groundwater will be monitored and a
restrictive covenant will be placed on the property.

1.4 Scope of Work

Following completion of the RIFS, Ecology and the Port entered into a Consent Decree, which specifies
remedial actions to be performed on the site. Under Exhibit D of the Consent Decree, the Compliance
Monitoring Plan (plan) is required to include a Protection Monitoring Plan, a Performance Monitoring Plan,
and a Confirmation Monitoring Plan. The scope of work for the plan requires the following:

o Protection Monitoring Plan - description of how human health and the environment will be protected
during construction of the asphalt cap; this is covered in Section 2.

e Performance Monitoring Plan - description of how cleanup limits will be achieved at any site areas
outside the asphalt cap from where wood waste, soils, slag and ditch sediments will be excavated and
transferred to the area to be capped; this is covered in Section 3.

e Confirmation Monitoring Plan - monitoring well locations, monitoring well construction plans, surface
water monitoring locations, sampling and analysis methodology, and sampling frequency; this is covered
in Section 4.

The objective of the compliance monitoring plan is to describe monitoring to be performed during
construction and operation, and to evaluate the long-term effectiveness of the asphalt cap. The operation
and maintenance plan for the remedial design should be followed to ensure the integrity of the constructed
facility.
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2.0 PROTECTION MONITORING PLAN

The purpose of the Protection Monitoring Plan is to provide a methodology for protection of both human
health and the environment during implementation of remedial activities. Areas of concern identified in the
RIFS are: 1) potential human health risks from ingestion and inhalation of metals-contaminated soil and
wood waste; 2) potential degradation of water quality in the Sitcum Waterway, attributable to surface water
runoff containing elevated concentrations of metals; and 3) potential impacts on marine sediments.

2.1 Conceptual Plan of Action

The remedial activities associated with the construction of a low-permeability asphalt cap include:

1) mixing organics (bark) with soil during preparation of the subbase in order to provide a homogeneous
mixture; 2) moving ASARCO slag and surficial bark from the clean utility corridors to other areas of the site;
3) installing new stormwater drainage features; 4) placing aggregate base on the subgrade; 5) constructing the
asphalt concrete cap; and 6) constructing three groundwater monitoring wells along the boundaries of the
cap. Design of the cap is expected to be complete by April, 1994 and construction is expected to begin in
May, 1994.

2.2 Potential Human Health Risks

A site specific safety and health plan (SHP) will be prepared to address specific protection monitoring
procedures to be followed during construction. All site workers will be required to complete a 24-hour,
hazardous materials operations training course, in compliance with Occupational Health Standards (WAC
296-62-3040). Appropriate protective equipment, such as respirators equipped with particle filters, will be
worn as necessary to avoid the possible inhalation and ingestion of contaminated materials. If conditions
warrant, control measures such as watering may be employed to reduce dust generation.

2.3 Potential Degradation of Surface Water Quality

An erosion and sedimentation control plan will be prepared to address procedures to limit the amount of
surface water and sediment leaving the site. These precautionary measures will restrict hazardous materials
from entering the adjacent waterways.

During moving of contaminated soils and construction of the cap, storm water will be collected (as described
in the erosion and sedimentation control plan) and allowed to either evaporate or infiltrate the soil on the
site. All vehicles leaving the site will pass through a truck wash station, consisting of a gravel pad and a
steam cleaner, to remove any contaminated soil. Wash water will be collected and allowed to either
evaporate or infiltrate into the ground. The sediment collected at the truck-wash will remain and be covered
by the cap. The truck wash station will be dismantled and removed concurrent with the completion of the
cap.

2.4 Potential Impacts on Marine Sediments

Remedial actions specifically concerning the Sitcum Waterway sediments is currently being addressed in '
other activities pursuant to the Commencement Bay Nearshore/Tideflats Record of Decision. During moving
of contaminated materials and construction of the cap, implementation of the erosion and sedimentation
control plan will reduce or eliminate the potential migration of sediments containing elevated metals from
the site.
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3.0 PERFORMANCE MONITORING PLAN

Exhibit D to the Consent Decree requires that the Performance Monitoring Plan consist of a description of
how cleanup limits will be achieved at areas outside the asphalt cap from where contaminated wood waste,
soils, slag and ditch sediments will be excavated and transferred to the area to be capped. The design of the
cap includes excavating, grading and mixing surface materials to prepare the subbase. The cap will cover
the entire southwestern parcel of the log sort yard up to the property lines. No excavation and transferring of
any materials from the northeast parcel of the log sort yard will be done except for the area indicated on
Figure C1. Within the property lines, clean utility corridors will be constructed by excavating material a foot
below the depths of slag determined from the RI/FS and as indicated on Figure C1. The material removed
will be relocated to other areas of the site. Slag material identified with the supplemental survey outside of
the property lines will be removed and relocated within the cap areas. Clean fill will be used to restore areas
where material has been removed outside the property lines to their original grade where necessary.

After slag and surface materials have been excavated and removed, a grid with approximately 100-foot
intervals will be used to designate sample collection points. Samples will be analyzed for arsenic and lead.
Excavation of surface materials will continue until analytical results confirm that exposed soil meets the
MTCA Method A cleanup standards of 200 mg/kg of arsenic and 1000 mg/kg of lead. Soil sampling
procedures shall be in accordance with Appendix C1.
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4.0 CONFIRMATION MONITORING PLAN

Exhibit D of the Consent Decree requires that the Confirmation Monitoring Plan include the monitoring well
locations, monitoring well construction plans, surface water monitoring locations, sampling and analysis
methodology, and sampling frequency. To confirm the long term effectiveness of the remedial action, the
following groundwater and stormwater monitoring will be conducted.

4.1 Monitoring Well Locations

Sections 6.1 and 6.2 of Exhibit C of the Consent Decree specify the installation of 3 new monitoring wells, to
be located on the perimeter of the cap system near the property boundary and constructed to sample the
uppermost water bearing zone. Figure C2 presents the proposed locations of monitoring wells. One of the
wells will be a dual completion well which will also allow sampling of the deeper aquifer.

4.2 Monitoring Well Construction and Development

A geologist will observe drilling and well installation. All three monitoring wells will be constructed and
developed as described in Appendix C1, and in accordance with WAC 173-160, Minimum Standards for
Construction and Maintenance of Wells. Monitoring well details will be submitted to Ecology upon
completion of the wells. The two shallow wells will be installed as shown in detail 3 of Sheet C10. The
dual completion well will be installed as shown in detail 6 of Sheet C10.

4.3 Groundwater Sampling

Groundwater sampling will be conducted on an annual basis and will be analyzed for arsenic, copper, lead
and zinc. Groundwater monitoring will be discontinued after a period of three years, unless a violation of
cleanup standards is determined. Cleanup standards for groundwater, specified in Exhibit C of the Consent
Decree, are summarized in Table 4-1. Sampling methodology, frequency, and other field procedures are
included in the Sampling Quality Assurance Project Plan, presented in Appendix C1.

TABLE 4-1
GROUNDWATER CLEANUP STANDARDS

Cleanup Level
(a) (b)

Contaminant inu
Arsenic 36
Copper 2.9 (10) (@
Lead 8.5 (10) ©
Zinc 86

(a)
(b)

U.S. EPA Water Quality Criteria - Marine Chronic Criteria

Natural background values may be substituted as cleanup objectives by Ecology if the
requirements of WAC 173-340-708 (11) are satisfied.

() = Numbers in parentheses are the practical quantification limit (PQL). Ecology recognizes that
the analytical method PQL may be higher than the cleanup standard for a given parameter. In
these cases, the cleanup standard may be considered to be obtained if the parameter is
undetected at the PQL and the conditions outline in WAC 173-340-707 are met.
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4.4 Surface Water Sampling

Following completion of the construction of the cap, stormwater runoff will be sampled and analyzed for the
metals of concern (arsenic, copper, lead and zinc). The cap design includes stormwater catch basins, that
route runoff into a detention vault and oil/water separator before discharging into City of Tacoma storm
drains that empty into the Sitcum Waterway. Figure C4 also shows the drainage plan with the locations of
the catch basins, detention vault and oil/water separator. Samples will be collected from a point
downstream from the oil/water separator immediately after the cap is complete on a one-time basis. If
cleanup standards are achieved, no further stormwater monitoring will be performed. The draft Cleanup
Action Plan contained in the Consent Decree states that no surface water cleanup standards have been set
for this site because the asphalt cap should eliminate contact between storm water and contaminated surface
materials. However, the quality of the surface water discharge from the site shall not cause, in the Sitcum
Waterway, a violation of the U.S. EPA Water Quality Criteria-Marine Chronic Criteria as listed in Table 4-1.

Sampling methodology, frequency, and other field procedures are included in the Sampling Quality
Assurance Project Plan, presented in Appendix C1.

12183.4\94gt1114.rpt Harding Lawson Assoclates 4-2
April 27, 1994




APPENDIX C1
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1.0 QUALITY ASSURANCE OBJECTIVES

The overall QA objectives are to develop and implement procedures for obtaining and evaluating data in an
accurate, precise, and complete manner so that analytical data, sampling procedures, and field mea-
surements provide information that is internally comparable and representative of actual field conditions.
The definitions for accuracy, precision, completeness, comparability, and representativeness are as follows
(quoted from EPA’s Draft Supplement to: Interim Guidelines and Specifications for Preparing Quality
Assurance Project Plans, QAMS-005/80):

e  Accuracy - the degree of agreement of a measurement with an accepted reference or true value.

o Precision - a measure of mutual agreement among individual measurements of the same property,
usually under prescribed similar conditions. Usually expressed in terms of the standard deviation.

e  Completeness - the amount of valid data obtained from a measurement system compared to the amount
that was expected and needed to be obtained to meet the project data goals.

e  Comparability - expresses the confidence with which one data set can be compared to another.

e  Representativeness - refers to a sample or group of samples that reflects the characteristics of the media
at the sampling point. It also includes how well the sampling point represents the actual parameter
variations which are under study.

Comparable data are obtained by the consistent use of standard analytical methods and by reporting all
values in consistent units. Analytical data will be reported in consistent units of parts per million (ppm or
mg/l), parts per billion (ppb or pg/l), or the units given in an approved reference methodology. Results of
standard and nonstandard analyses will not be compared.

Representative data are obtained by following proper and consistent procedures for sample collection and
other types of data collection as well as application of approved standard analytical methods.
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2.0 DRILLING AND WELL INSTALLATION PROCEDURES

The following procedures will be implemented during drilling and well installation. These procedures are
designed such that: 1) borings are properly logged; 2) wells are installed properly; and 3) borings and wells
are properly sealed.

2.1 Drilling Methods

The hollow-stem auger method will be used for well installation in the upper-most aquifer.

2.2 Lithologic Logging

Soils encountered during drilling are classified by the field geologist, or hydrogeologist using the Unified Soil
Classification System. For lithologic logging, cutting samples are collected at each observed change in
lithology or at least every 2.5 feet. Observations, which include the following information, as appropriate,
are recorded on a standard boring log form:

¢  Boring or well designation
¢  Boring or well location
| e  Drilling and sampling methods
»  Names of field geologist and driller
e Dates and times started and completed
»  Depth where ground water was first encountered
e  Sample depth
*  Blow counts, if appropriate
e  Color of soils
*  Grain size of soils
*  Relative percentage of grain sizes
e  Descriptive comments
e  Estimated relative moisture content
e  Variations in drilling rates and rig behavior

e  Soil description: color, soil classification, estimated relative density or consistency, and estimated
moisture content.

e  Signature or initials of observer.

2.3 Well Installation

The purpose of installing groundwater wells is to monitor groundwater quality. Standard protocols given
below are followed during well design and construction, geologic logging, water-level measurements, and
sampling. The QA/QC program is implemented by monitoring the documentation of field observations and
the implementation of the protocols described below.
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Appendix C1 - Drilling and Well Installation Procedures

Well specifications are reviewed prior to drilling and installing monitoring wells. Necessary permits and
access agreements are obtained prior to well installation and appropriate local agencies are notified as
required by local regulations.

A geologist or hydrogeologist observes drilling, prepares lithologic logs of borings, and supervises well
installation under the supervision of a registered geologist or certified engineering geologist.

Shallow monitoring wells will be installed as described below. All drilling, sampling, and well installation
equipment and material will be decontaminated as described in Section 6.0.

2.4 Shallow Monitoring Wells

Three single cased wells will be drilled using hollow-stem auger having a minimum 6-1/4-inch nominal
inside diameter (I.D.). The wells will extend approximately 10 feet below surface, with soil samples
collected at 2.5-foot intervals. A geologist or hydrogeologist will supervise the drilling and well installation
and prepare lithologic logs of the borings using the Unified Soil Classification System. The monitoring well
casing and factory slotted screen will be 2-inch diameter, Schedule 40, flush-threaded polyvinyl chloride
(PVC). A slot size of 0.020 inch is anticipated, with a screen length of approximately 5-feet.

A filter pack of water-washed sand (sized to be compatible with aquifer materials and screen slot size) will
be placed adjacent to the entire screened interval. No sand pack is emplaced that creates interconnection of
two or more aquifer zones. The sand pack is placed by carefully pouring sand down the annulus between
the hollow-stem auger and well casing. The hollow-stem augers are raised periodically and an auger flight
removed to allow the sand to fill the annulus between the casing and the borehole wall. Sand levels within
the borehole are confirmed by sounding with a weighted tape.

The average depth of groundwater for the site ranged from 3.75 to 5 feet below existing ground surface
during the study period. This very shallow groundwater table will allow only a one foot, sand, filter-pack
extending above the screen, followed by a two-foot bentonite seal. The two foot thick bentonite pellet seal is
placed above the sand pack by gravity free-fall from the surface. The pellets expand under water to form a
tight annular seal above the sand pack. If the bentonite pellet seal is placed above the static water level,
crushed bentonite is used and potable water is poured onto it to saturate the seal, promoting swelling and
the formation of a competent seal. The bentonite seal is placed in the same manner as the sand pack;
material is poured down the annular space around the well casing. Levels are sounded with a weighted tape
and any bridges will be broken with a weighted tape, tremie pipe, or similar device. The bentonite will be
allowed to hydrate for 30 to 60 minutes (depending on manufacturer’s specifications) to allow for expansion
prior to addition of grout.

The annulus above the bentonite seal is grouted using a cement sand or cement/bentonite grout mixed with
tap water that is generally pumped through a tremie pipe placed near the bottom of the open annulus
(directly above the bentonite seal) to the surface, thereby effectively sealing the well from the bottom
upward. If the grout seal is above the static water level, the materials will be thoroughly mixed at the
surface and carefully poured into the annulus above the bentonite pellet seal to the top of the annular space
(ground surface).

Monitoring wells will be completed below grade using a steel well housing with a locking cover set in the
annular cement seal. These wells will be surrounded by a reinforced concrete utility box with a steel or

concrete traffic cover installed over the wellhead, as appropriate. The utility boxes will be set in concrete
about 1/4-inch above grade. The concrete will be sloped to promote surface water drainage away from the
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Appendix C1 - Drilling and Well Installation Procedures

wells. After the grout has set for at least 12 hours, each well is developed as described in Section 2.5. The
identification number of each well is permanently marked on the well casing and on the locking well cover.

The top of each well casing will be surveyed at the groundwater level measuring point under the supervision
of a registered land surveyor to obtain elevations relative to the MLLW datum to an accuracy of +0.01 feet.
This information is necessary for measuring the elevation of the potentiometric surface level of the
groundwater. The groundwater level measuring point will be permanently marked on the well casing.

2.5 Well Development

After the grout has set for at least 12 hours, each well is developed by surging, bailing, and/or pumping.
Depending on the type of well, one or more of these methods may be used. A common procedure is to use a
vented surge block in conjunction with pumping or bailing. Each well is developed until the discharged
water is as visibly clear and as free of sediment as possible. The adequacy of well development will be
determined by the site geologist or hydrogeologist.
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3.0 SOIL SAMPLING PROCEDURES

The sampling protocol presented in the following section is designed to promote the implementation of
consistent sampling methods that will yield information that is comparable to and representative of actual
field conditions. The Quality Assurance objectives for the sampling program are described in Section 1.0.

Subsurface soil samples will be collected for lithologic description, chemical analysis, or physical analysis.
Samples may be collected during the relocation of slag and during the installation of monitoring wells. In
general, the following are sampling methods that will be used:

e For lithologic logging, regardless of the sampling method, soil samples are examined at observed
changes in lithology or at least every 2.5 feet. When using the hollow-stem auger drilling method, soil
samples are collected by driving a split barrel sampler or by pushing a split barrel sampler ahead of the
drilling bit as the borehole is drilled (continuous coring). Scil samples are examined and classified
according to the Unified Soil Classification System, in addition to descriptions of soil structure,
stratification, alteration, cementation, etc.

o  Soil grab samples will be collected and submitted for chemical analysis. Grab samples are collected by
pushing a sample tube directly into the soil (for example, soil in a backhoe bucket) or by obtaining a
sample using a clean hand trowel or shovel. These grab samples are firmly packed in stainless steel
tubes or glass jars and sealed with foil-lined, taped caps or with Teflon-lined caps.

o  Split-barrel samplers are either hydraulically or mechanically driven with a hand-held or rig-mounted
hammer, or are hydraulically pushed ahead of the drilling bit as the borehole is drilled. Thin-walled
samplers are hydraulically driven.

Sample handling, packaging, and transport are conducted as required based on the type of chemical analysis
to be performed (Table A-1). Sample custody procedures are described in Section 7.0.
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4.0 WATER SAMPLING PROCEDURES

This section presents the procedures used for sampling both ground water and surface water.

4.1

Groundwater Sampling

Groundwater samples will be collected as follows:

All measuring and sampling equipment will be decontaminated prior to sample collection from each
well.

The water level will be measured and the purge volume calculated.

Prior to sampling, a submersible pump, centrifugal pump, stainless steel or PVC bailer will be used for
purging a minimum of three casing volumes from each well.

Indicator parameters (temperature, conductivity, turbidity and pH) will be monitored during purging to
verify complete purging of static water in the well.

If a well is purged dry before three casing volumes have been removed, the sample will be taken after
the well has recovered to within 80 percent of the water level above the bottom of the well prior to
purging or after 24 hours, whichever comes first.

Water samples will be collected with a stainless steel bailer or from a submersible bladder pump or
equivalent.

Sample containers will be filled directly from the bailer or pump discharge line. Sample containers,
volumes, and preservation methods are specified in Table A-1.

The following information will be entered on the Groundwater Sampling Form and/or in a field notebook at
the time of sampling:

® & @ e o & @& & o o o @ o

Sampler’s name or initials

Sample station and location

Sample number

Volume of each sample container

Type of analysis

Preservatives

Purged volume and time of purging

Unusual conditions (i.e., color, odor, solids, OVA readings, etc.)
Groundwater level and total well depth measured prior to sampling
Field conditions (i.e., weather, air temperature)

Sampling technique

Equipment used

Indicator parameter measurements (pH, temperature, turbidity, conductivity).

Each sample will be packaged and transported appropriately as described in the following protocol:

Collect samples in appropriate containers.

With one exception, add correct preservatives as necessary immediately following sample collection.
Groundwater samples collected for dissolved metals analysis will first be filtered in the field using 0.45
micron membrane filter then the preservative will immediately be added prior to preservation. Samples
to be collected for total metals will not be filtered prior to preservation.
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Appendix C1 - Water Sampling Procedures

e  Print clearly in waterproof ink on the sample label the preservative that has been added to each aliquot,
the sample number, the HLA job number, the initials of the sample collector, and the date and time the
sample was collected.

e Seal and package sample containers as appropriate.
e  Fill out field sample log and chain of custody record.

e  Separate and place samples into coolers according to laboratory destination. Each cooler must weigh
less than 70 pounds including blue ice. Keep samples well protected from shipping damage.

o Place samples on ice, if necessary, using sealed, reusable ice packs only.

o  Seal the top two copies of the chain of custody form inside a zip-lock bag. Use strapping tape to attach
the packet to the inside of the cooler lid.

»  Secure cooler with tamper-proof seal.
e Label coolers correctly; place "Fragile" and "This-end-up" labels on coolers, as appropriate.

e  Coolers will be hand delivered to the analytical laboratories by designated couriers.

4.2 Storm Water Sampling

The goal of the surface water sampling portion of the confirmation monitoring plan is to verify that the
impervious cap has restricted the metals of concern from leaching into the site stormwater runoff. To
accomplish this, stormwater runoff samples will be collected from a point downstream of the oil/water
separator. Sampling will occur shortly after cap completion, during a storm event that includes a rainfall of
at least 0.6 inches in a 24-hour period. Sampling will consist of collecting grab samples in series as quickly
as possible from the start of runoff to insure that the first flush is collected. Simultaneous with sample
collection, the stormwater flow rate in the stormwater pipe will be recorded. Flow rates will be determined
by measuring flow depth and velocity in the pipe at the sample location. Sampling will continue until the
flow rate drops to a point where a sample cannot be collected. The first flush sample along with samples of
the storm’s mid- and end-points will be retained for analysis for arsenic, copper, lead and zinc. Packaging
and handling of samples will be as described in Section 4.1.

4.3 Analytical Methods

Groundwater and stormwater will be analyzed for metals (arsenic and lead) using EPA Methods 6010, 7060
and 7421. Stormwater will be analyzed for oil and grease using EPA Method 9071. Stormwater will also be
analyzed for total dissolved solids using EPA Method 160.1.
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5.0 WATER-LEVEL MEASUREMENT PROCEDURES

The methods presented below are intended to ensure that water-level measurements are consistent and
reproducible when performed by various individuals.

5.1 Water-Level Monitoring
5.1.1 Ground Water

Water levels may be measured using a steel tape, or electric sounder. The following protocols will be
employed while collecting water-level measurements for the investigation:

Steel Tape

e A graduated steel tape is the standard equipment used for water-level measurements and, when
required, for a quality control check of other methods.

» The steel tape is periodically checked for kinks. Kinked tapes will not be used. If an approximate depth
to water is known, the bottom 1 to 2 feet of the tape is chalked; otherwise, the bottom 5 feet is chalked
before each measurement. The tape is slowly lowered into the well to avoid contact with a possibly wet
casing.

» If oil products or films exist above the water phase, a separate measurement with water-finding paste, a
clear acrylic bailer, and/or an oil-water interface probe is made to determine both depth to oil and depth
to water.

e A steel tape is not used in wells with cascading water.

» - Portions of the tape that are submerged below fluid levels in wells are cleaned according to the
procedure described in Section 6.0.

e  Tapes are maintained in a clean and functional condition.

Electrical Sounder

e A battery-powered sounder (Powers meter or equivalent) may be used for water-level measurements
when a steel tape cannot be used because of cascading water in the well, because depth to water
exceeds the length of the steel tape, or because the diameter of the access port is too small for a
weighted steel tape. The sounder has firmly affixed or permanent marks on the sounder line at regular
intervals of 5 feet or less.

o  Calibration checks for electrical sounders are made periodically. The markings are checked for the
proper spacing by physically comparing the spacings with a graduated steel tape. A water-level
measurement made with the sounder is compared to the same measurement made with a steel tape.
The difference between the two measurements must be less than 0.05 foot per 100 feet depth to water.
These checks are made at the beginning of each sampling sequence and after any incident that may
alter the accuracy of the instrument, such as cable stretching, entanglement, or sensor tip replacement.

e  Portions of the cable that are submerged below fluid levels in wells are cleaned according to the
procedure described in Section 6.0.

e Sounders are maintained in a clean and functional condition.
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6.0 DECONTAMINATION PROCEDURES

6.1 Equipment Decontamination

All equipment that may come in contact with potentially contaminated soil, drilling fluid, or water is de-
contaminated prior to and after use. Decontamination consists of steam cleaning (high pressure, hot water
washing) or phosphate-free detergent wash, and distilled, deionized (DI), or clean water rinse, as
appropriate. All decontamination is conducted in such a manner that cleaning fluids can be disposed as
described in Section 6.2.

Drilling, sampling, and monitoring well installation equipment is decontaminated as follows:

e Downhole equipment on drilling rigs such as augers, drill rods, and drill bits, as well as parts in contact
with fluid, such as mud tanks and sand separators, are steam cleaned prior to use at the site. Visible
soil and grease are removed at this time.

e  Backhoe buckets are steam cleaned prior to use at the site and between trenches.

e Soil sampling equipment (e.g., split-barrel samplers, sampling tubes, etc.) is cleaned prior to each use
and between sampling. The sampler may be steam cleaned or washed in a phosphate-free detergent
solution and rinsed in tap water. Visible soil is removed at this time. Wash solutions and rinse water
are replaced prior to each boring.

e  Casing, screen, couplings, and caps used in monitoring well installation are steam cleaned prior to
installation. Visible foreign matter is removed at this time.

e  The exterior surfaces and accessible interior portions of submersible, centrifugal, and positive-dis-
placement pumps are steam cleaned prior to each use or prior to each sampling round. Pump and hose
interiors will be decontaminated by pumping several gallons of phosphate-free detergent solution
followed by pumping deionized water.

e  Bailers are steam cleaned or washed in phosphate-free detergent solution and rinsed twice in distilled
or deionized water prior to each use. Rope or string (used with bailers or disposable sampling bottles)
that has been in contact with the water in the well or boring is discarded, and replaced with new string
after each sample is collected.

e  Steel tapes, well sounders, transducers, and water quality probes are washed in a phosphate-free
detergent solution, rinsed in distilled or deionized water and wiped clean after each use. Generally,
only the wetted end of these devices requires cleaning.

6.2 Disposal Procedures

Depending on the location of the investigation, soils and fluids produced during the installation of moni-
toring wells and borings will be sampled and analyzed for selected chemicals. Based on these results, han-
dling and disposal will be in accordance with applicable federal and state regulations. Until the analyses are
complete, temporary storage of these materials will be in tanks or 55-gallon drums until an acceptable means
of disposal has been determined. All tanks or 55-gallon drums will be clearly labeled and stored in a secure
location until final disposal is arranged.
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7.0 SAMPLE CUSTODY PROCEDURES

This section describes standard sample custody procedures. Sample custody procedures are followed
through sample collection, transfer, analysis, and ultimate disposal to assure that 1) the integrity of samples
is maintained during their collection, transportation, and storage prior to analysis, and 2) that sample
material is properly disposed after analysis. Sample custody is divided into field procedures and laboratory
procedures, as described below.

7.1 Field Custody Procedures

Sample quantities, types, and locations are determined before the actual field work commences. As few
people as possible handle samples. The field sampler is responsible for the care and custody of the samples
until they are properly transferred. Custody transfer is to be documented on the chain of custody form.

7.2 Field Documentation

Each sample is labeled and sealed properly immediately after collection. Sample identification documents
are carefully prepared so that identification and chain of custody records can be maintained and sample
disposition can be controlled. Forms are filled out with waterproof ink. The following identification doc-
uments are utilized during the investigation:

Sample Labels

Field Investigation Daily Reports
Groundwater Sampling Forms
Chain of Custody Forms

Sample Labels

“ Sample labels are necessary to prevent misidentification of samples. Preprinted sample labels are provided.
Where necessary, the label is protected from water and solvents with clear label-protection tape. Each label
contains the following information:

e  Project name

e  Job number

e  Name of collector

e Date and time of collection
e  Place of collection (job site)

Sample number, station number, or boring number and depth

Field Investigation Daily Report

A field log is used to record daily activities as they relate to the progress of the investigation. The field logs
are retained in the investigation files according to job number for that task. Entries in the field log can
include the following information:

Project name

Job number

Name of author, date, and time of entry
Location of activity

Names and affiliations of personnel on site
Sample collection or measurement methods
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Appendix C1 - Sample Custody Procedures

Number of samples collected
Sample identification numbers
Sample distribution (laboratory)
Field observations and comments.

Chain of Custody Record

A chain of custody record is filled out for and accompanies every sample to the analytical laboratory to es-

tablish the documentation necessary to trace sample possession from the time of collection. A carbon copy
of the chain of custody form is retained in the investigation files according to job number. The record con-
tains the following information:

Sample number or identification

Names of samplers

Signature of collector, sampler, or recorder
Location of project

Project manager’s name

Date of collection

Place of collection (site location)

Sample type

Analyses requested

Inclusive dates of possession

Signature of person receiving sample
Laboratory sample number where applicable
Date/time of sample receipt.

Sample Transfer and Shipment

Samples are always accompanied by a chain of custody record. When transferring samples, the individuals
relinquishing and receiving the samples sign and date the chain of custody record. Samples are packaged
properly for shipment, including isolating samples thought to have high concentrations, and dispatched to
the appropriate laboratory for analysis. Custody seals are not deemed necessary when the samples are in
continuous possession of technical or laboratory personnel. Custody seals are used when samples are
shipped via courier service. The chain of custody record accompanies each shipment. The method of
shipment, courier name(s), and other pertinent information are entered on the chain of custody record.

Corrections to Documentation

Original data recorded in field notebooks, chain of custody records, and other forms are written in water-
proof ink. None of these documents should be altered, destroyed, or discarded, even if they are illegible or
contain inaccuracies that require a replacement document.

If an error is made on a document compiled by one individual, that individual should make the correction
simply by crossing a line through the error, entering the correct information, and initialing and dating the
change. The erroneous information should not be obliterated. Any subsequent error(s) discovered on a
document should be corrected by the person discovering the error. All corrections should be initialed and
dated.
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Appendix C1 - Sample Custody Procedures

7.3 Laboratory Custody Procedures

A designated sample custodian accepts custody of the shipped samples and verifies that the information on
the sample label matches that on the chain of custody form(s). Pertinent information as to sample condition,
shipment, pickup, and courier are also checked on the chain of custody form(s). The custodian then enters
the appropriate data into the laboratory sample tracking system. The laboratory custodian uses the sample
number on the sample label or assigns a unique laboratory number to each sample. The custodian then
transfers the sample(s) to the proper analyst(s) or stores the sample(s) in the appropriate secure area.

Laboratory personnel are responsible for the care and custody of samples from the time they are received
until the sample is exhausted. Data sheets and laboratory records are retained as part of the permanent
documentation for at least three years.

7.4 Sample Storage

Samples and extracts are retained by the analytical laboratory for up to 30 days after the data are reported by
the laboratory. Unless notified by one of the program managers, excess or unused samples should be
disposed by the laboratory in a manner consistent with appropriate government regulations.
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TABLE A-1

SAMPLE CONTAINERS, HANDLING, AND PRESERVATION PROTOCOLS
FOR GROUNDWATER, SOIL SAMPLES, AND WIPE SAMPLES

Number of Containers Maximum
Sample Type of Type and Size and Sample Volume Holding
Matrix Analysis of Container (per sample) Preservation Time"
Soil Metals 8" stainless steel tube 1 completely filled tube Coolto 4°C 30 days
Water Metals 300 ml polyethylene One 300 ml bottle HNO,, pH <2 30 days

or glass bottle

Cool to 4° C

Agency, 1983, EPA-600/4-79-020.

12183.4\94gt1114.app
April 27, 1994
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* Maximum holding time specified by "Methods for Chemical Analysis of Water and Wastes," Environmental Monitoring and Support Laboratory, U.S. Environmental Protection
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1.0 OVERVIEW

1.1 Introduction

This Operation and Maintenance Plan has been prepared for the Port of Tacoma to provide operation and
maintenance requirements of the low permeability cap and drainage features which were constructed as part
of the remedial cleanup action of the Cascade Timber Log Yard No. 3 (site). This plan was prepared in
accordance with the requirements of Ecology’s Consent Decree and the Model Toxics Control Act (MTCA)
(WAC 173-340-400(4)(c)) and includes design criteria, and operating limits, operating procedures during
normal and emergency operations, maintenance requirements and safety considerations. A Compliance
Monitoring Plan is included as Appendix D1. This plan was prepared for the sole use of the Port of Tacoma
and the Department of Ecology, the only intended beneficiaries of the work. No other party should rely on
the information contained herein without prior written consent of Harding Lawson Associates.

1.2 Project Description

The site is located on Maxwell Way between Port of Tacoma Road and Thorne Road in Tacoma, Washington.
A low permeability cap was constructed over onsite material containing elevated metals associated with slag
deposited by ASARCO. Incorporated into the final pavement is a storm drainage collection system
consisting of catch basin manholes, spill containment vessels, and connection to the City of Tacoma’s storm
drainage system.

1.3 Responsible Individuals

The Port of Tacoma (Port) owns the site and will be responsible for operating and maintaining the site. The
Port is also responsible for maintaining the integrity of the cap including placing institutional controls on
future use as necessary. Contact persons with the Port are:

Mr. Curtis Ratcliffe, Chief Engineer

Ms. Suzanne Dudziak, Environmental Program Manager
Port of Tacoma

P.O. Box 1837

Tacoma, Washington 98401-1837

(206) 383-5841

1.4 Inventory

The following drainage facilities exist onsite:

Feature umber Size
Catch Basin Manholes 6 54-inch diameter
Manholes 2 72-inch diameter
1 96-inch diameter
Spill Containment Vessels
¢ Detention Vaults 1 32-feet x 8-feet
¢ Oil/Water Separators 1 8-foot diameter
Storm Drain Pipe 90 LF 30-inch diameter
1,245 LF 24-inch diameter
800 LF 18-inch diameter

Figure C4 shows the layout of the drainage facilities.
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2.0 DESIGN CRITERIA AND OPERATING LIMITS

2.1 Pavement and Cap
2.1.1 Design Criteria

The low permeability cap section consists of four inches of dense grade asphalt concrete with a geotextile
fabric placed in the middle to improve the long term performance of the cap. To provide a suitable working
surface for constructing the cap, four inches of aggregate base was placed on the subgrade before the low
permeability cap was constructed. The low permeability cap will keep the surface water from infiltrating
into the ground. The cap was sealed around all penetrations of the fabric, such as at manholes and catch
basins.

Pavement design used the heaviest vehicle expected to be used on the site during the initial life of the
property. Initial site use will be a log sort yard, therefore a log stacker was used in the design, with a wheel
load of 100,750 pounds and tire pressure of 105 psi. The design will be reevaluated after preparation of the
subgrade. Figure C6 shows the pavement section and cap penetration detail.

2.1.2 Operating Limits

The low permeability cap has been designed to withstand a log stacker with wheel loads of 100,750 pounds
and tire pressure of 105 psi. Equipment heavier than this should be restricted from the site until an upgrade
of the cap is completed.

2.2 Storm Drainage Facilities
2.2.1 Design Criteria

The site drainage components were designed to safely convey the 10-year, 24-hour storm event in
accordance with the requirements of the City of Tacoma. Discharge of storm water from the site is into the
City of Tacoma’s storm water system and ultimately the Sitcum Waterway. Based on the isopluvial maps for
design storms from NOAA Atlas 2 "Precipitation Frequency Atlas of the Western United States, Volume IX,
Washington", the 10-year, 24-hour design storm has a maximum rainfall of 2.9 inches.

The site is graded with maximum surface slopes of one-half percent to catch basins located throughout the
site. Drainage swales are roughly symmetrical across the site. From the catch basins, the storm water travels
through storm drains into a detention vault and a oil/water separator before being discharged into the City’s
storm drain system. The onsite storm drains are sloped at or 1.0 percent to the connection. Figure C4 shows
the drainage plan.

The spill containment vessel has been sized to pass the entire 6-month, 24-hour storm event, designated by
Ecology’s Storm Water Management Manual for the Puget Sound Basin (SWMM) as the water quality storm.
This rainfall is defined as 1.3 inches. Flows higher than this storm will build up in the storm drain pipes
and catch basin manholes before bypassing the spill containment vessel via the overflow pipe adjacent to the
vessel. The storm water backup in the storm drains will remain below the catch basin manhole inlets for the
25-year, 24-hour storm. Figures C8 and C9 show the drainage details.

The catch basin manholes are 54-inch diameter in accordance with the Washington State Department of
Transportation (WSDOT) "Standard Plans for Road, Bridge and Municipal Construction” (Standard Plans)
No. B-23c. The metal frame and grate conform to WSDOT Standard Plan B-2a. The 72-inch and 96-inch
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Design Criteria and Operating Limits

diameter manholes conform to WSDOT Standard Plan B-23c, with the ring and cover confirming to Standard
Plan B -25. The storm drainage structures have been designed for 60 kip equipment loads.

2.2.2 Operating Limits

The storm drainage system has been designed to convey the 10-year, 24-hour storm event. The spill
containment vessel has been designed to pass the water quality storm. For flows above the water quality
storm, the flows will bypass the spill containment vessel. For storms larger than the 10-year, 24-hour storm
event, the storm drain system may overflow. Flows should remain on site however, due to the grades of the
site. Vehicles exceeding 60 kips shall not be allowed near the storm drainage structures.
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3.0 OPERATING PROCEDURES

3.1 Pavement and Cap
3.1.1 Normal Operation

The low permeability cap is 4 inches of asphalt concrete pavement, Class B in accordance with the
Washington State Department of Transportation (WSDOT) Standard Specifications. The cap has a non-
woven geotextile fabric placed in the center of it. The pavement is an additional 4 inches of asphalt.

There are no special operating procedures for using equipment on the pavement and cap as long as the
weight of the equipment does not exceed the design vehicle. See maintenance requirements later in this
plan.

3.1.2 Emergency Operation

There are no special operating procedures for emergency operation, as long as the equipment used is within
the design maximum.

3.1.3 Safety Features

The low permeability cap is a safety feature to minimize the surface water infiltration and to minimize direct
contact with the contaminated soil. The penetrations through the cap (i.e., the manhole accesses, catch
basin inlets, etc.) are sealed with additional geotextile and a tack coat of asphalt in order to minimize
infiltration along the face of the drainage facilities.

3.2 Storm Drainage Facilities
3.2.1 Normal Operation

Under normal operation the storm drainage facilities do not need any special attention or procedures. See
maintenance requirements later in this plan.

3.2.2 Emergency Operation During A Spill

During a spill, the sheargate in Manhole No. 3, downstream of the oil/water separator, shall be shut
immediately. The spilled material shall be cleaned up as soon as possible including pumping out the entire
contents of the spill containment vessel. The spilled material and contaminated water shall be disposed of
as required depending on the nature of the spilled material. The interior of the storm drains, manholes,
catch basin manholes, and spill containment vessel shall be cleaned completely before opening downstream
valve. Cleaning water shall be properly disposed, not released into the City’s storm sewer system.

3.2.3 Safety Features

The spill containment vessel can be isolated for containing spilled materials. However, during a storm, the
entire spill containment vessel may not be available for storage because it will have varying amounts of
water in it.

To minimize dumping of material in the storm drains paint warning signs adjacent to all catch basin
manhole inlets reading "DUMP NO WASTE - DRAINS TO BAY". Repaint warning as necessary.
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4.0 MAINTENANCE REQUIREMENTS AND SCHEDULE

4.1 Pavement and Cap

The asphalt concrete pavement will require annual inspection and all cracks sealed as soon as possible.
Cracks deeper than three inches should be noted in the maintenance records. Any cracks or ruts which
completely breach or cut through the cap will be reported to the Department of Ecology project coordinator
and sealed within one week of discovery.

In addition, every seven years at most the pavement will require additional crack sealing and pavement
patching, both shallow and deep. A leveling course will be required after approximately 14 years of
operation, if not sooner. All crack sealing deeper than three inches and all pavement patching shall be
recorded on the forms provided in Appendix D2.

4.2 Storm Drainage Facilities
4.2.1 Structural

Catch basin manholes, rmanholes. and spill containment vessel, consisting of detention vault and oil/water
separator, shall be inspected annually for structural integrity. Structural inspections and results shall be
recorded on the forms provided in Appendix D2.

All structural repairs shall be done as soon as possible and recorded.
4.2.2 Catch Basin Manholes

Catch basin manholes shall be inspected regularly for sediment deposits. Initial inspections shall occur
every six months. Catch basin manholes shall be cleaned out if sediments are greater than six inches deep.
If catch basin manholes are cleaned of more than six inches of debris every six months, the inspection
interval shall be increased to three months. If catch basin manholes are not accumulating sediments which
require cleaning every six months, inspection interval may extend to twelve months. If debris accumulating
in catch basin manholes is woody material they shall be cleaned monthly. Remove debris from surface
grates as needed. Record inspections and debris removal.

4.2.3 Manhole

Manholes shall be inspected regularly for sediment deposits. Initial inspections shall occur every six
months. Manholes shall be cleaned out if sediments are greater than six inches deep. If manholes are
cleaned of more than six inches of debris every six months, the inspection interval shall be increased to three
months. If manholes are not accumulating sediments which require cleaning every six months, inspection
interval may extend to twelve months. If debris accumulating in manholes is woody material they shall be
cleaned monthly. Record inspections and debris removal.

4.2.4 Splll Containment Vessel

The detention vault shall be inspected regularly for sediments. Initial inspection intervals shall be every six

months. Vault shall be cleaned out when sediments reach ten percent of the chamber depth or 8.4 inches in

depth. Close influent and effluent shut-off valves before cleaning vault. (Shut-off valve on effluent line is in
Manhole No. 3 downstream of oil/water separator.) Water in vault at the time of cleaning shall be pumped
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Maintenance Requirements and Schedule

out and disposed in the sanitary sewer system. Check with the City of Tacoma regarding discharge
requirements and locations prior to disposal. Record inspections, sediment depths and cleaning information.

Oil/water separator shall be inspected weekly for oil buildup. Oil/water separator shall be cleaned by
October 15 every year and checked after all significant storms. Close effluent shut-off valve (located in
downstream manhole) during cleaning. All water removed shall be disposed in the sanitary sewer system.
All waste oil and residuals, including sorbent pads, shall be disposed in accordance with local Health
Department regulations. Record inspections, oil depths, date and amount of oil removed.

4.2.5 Storm Drain Pipe

Storm Drain Pipe will not require any specific maintenance. If an obstruction is suspected, the pipe may
need to be cleaned with a jet of water between catch basin manholes.

4.3 Sample Forms for Data Collection

Appendix D2 has forms for the collection of data.
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5.0 SAFETY

5.1 Confined Space Entry

Confined space entry requirements shall be followed at all times whenever entering a catch basin manhole,
manhole, or spill containment vessel. Personnel shall not enter any confined space without first testing the
atmosphere for potentially dangerous gases or oxygen deficiencies.

52 Personnel Accldents

Personnel accidents which result in injury should be handled by calling 911 for serious accidents or by
applying first aid on site for minor accidents. All personnel accidents shall be reported to the Port of Tacoma
at (206) 383-5841.

5.3 Spills

Material spilled on the site shall be handled in accordance with Section 3.2.2, Emergency Operation.
Cleanup personnel shall wear appropriate protective equipment before handling any spill.
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6.0 COMPLIANCE MONITORING

A compliance monitoring plan has been prepared for this site and is included in Appendix D1.
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APPENDIX D1

COMPLIANCE MONITORING PLAN
(Included as Appendix C
of the Design Engineering Report)
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1.0 INTRODUCTION

1.1 Project Description

The Cascade Timber Log Yard No. 3 site (site) is located at the Port of Tacoma and has been identified as a
site requiring cleanup under the Model Toxics Control Act (MTCA) due to elevated levels of metals in the
soil and stormwater. In order to mitigate metals migration via stormwater transport, the site will be covered
with a low permeability cap.

This Erosion and Sedimentation Control (ESC) Plan has been prepared using the Best Management Practices
(BMPs) identified in the Stormwater Management Manual (SWMM) for the Puget Sound Basin, prepared by
the Washington State Department of Ecology (Ecology), February 1992. This ESC plan will be implemented
by the contractor during site remediation.

1.2 Project Location

The Port of Tacoma (Port) owns the 10.7 acre site, which is located on Maxwell Way between the Port of
Tacoma Road and Thorne Road. See Figure 1 for a vicinity map. The site has not been in use since 1987.
Figure G3 shows the existing site.
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2.0 EXISTING SITE

2.1 Background

In the late 1970’s, slag from the Asarco smelter was deposited as ballast at the site. In 1985, Ecology
determined that runoff from the site contained high concentrations of metals in storm water runoff. In
response to a Consent Degree issued by Ecology and as part of Ecology’s Model Toxics Control Act (MTCA),
the Port prepared a remedial investigation/feasibility study (RI/FS) to determine the amounts of metals
leaving the site, the mode of transport, and to develop a solution to remediate the facility. The RUFS,
prepared by Harding Lawson Associates, August 16, 1993, recommended capping the contaminated soils in
place.

2.2 Existing Site Conditions

The site is relatively flat with moderate vegetation in places. The site does not appear to drain. Water ponds
on site and slowly infiltrates instead of running off. There is a ditch along Maxwell Way with two catch
basins collecting flows and depositing water into the City of Tacoma’s storm drain system. However, these
catch basins appear to be clogged with sediment and are not currently draining the site.

2.3 Contaminates and Mode of Transport

The RI/FS report identified arsenic as the primary contaminant of concern, however, the extent of the
contamination in the soils did not appear to go deeper than 5 feet below the ground surface. Monitoring
wells were installed which indicated that the groundwater did not contain elevated levels of metals. The
RI/FS report concluded that the surface water runoff was the primary concern for metals transport off the
site.

2.4 Solls

The RI/FS report identified the soils on site as several distinct layers. The uppermost fill layer consists of
wood waste, sand, gravel and/or slag. The thickness of this layer ranges between 1.6 to 3 feet. Beneath this
upper layer is a sandy unit, with varying percentages of silt. This layer is interpreted as dredge fill. The
thickness of this layer ranges from 5.5 to 8 feet deep. Groundwater was encountered in this layer. Depths of
groundwater ranges from 2 to 8 feet below ground surface, based on water measurements taken from July to
December 1992.

Below the dredge fill layer is a fine-grained silty clay unit, interpreted as native tidal marsh deposits. The
thickness of this layer was determined in several well holes to be about three feet.
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3.0 SITE REMEDIATION

3.1 Proposed Project

The RIFS report looked at several remediation options to control the metals contamination. It was
concluded that the most effective option is capping the contaminated soil and bark in place. The cap will be
a layer of low permeability material, such as asphalt with a geosynthetic fabric, which will keep the surface
water from coming in contact with the contaminated soils and carrying the metals off site. The site will be
graded to a series of catch basins on site, connected by storm drains to a spill containment vault, an oil/water
separator and then to a connection with the City of Tacoma'’s system.

3.2 Erosion and Sediment Consliderations

The site is relatively flat. Erosion during grading of the soil and slag is expected to be minimal because the
site is flat, therefore, the surface water will probably pond instead of flow. Sediment transport will be
minimal because erosion will be minimal. It is expected that the ponded water will either infiltrate or
evaporate. The water quality design storm will be the six-month, 24-hour event as required by Ecology in
SWMM. For this site, the rainfall is 1.3 inches for this design storm.

Around the perimeter of the site, a filter fence and straw bale barriers will be installed to minimize the
amount of sediment leaving the site as shown on Figure G4. After the site has been rough graded,
depressions on the site will act as retention basins until the storm water infiltrates or evaporates. No storm
water will be allowed to leave the site during grading operations.

As the cap is constructed, runoff from the capped area will leave the site via the new storm drain system.
Capped areas will be protected from storm water and sediment by filter fence and straw bale barriers as
necessary.

3.3 Adjacent Properties

The adjacent properties are Thorne Road, Maxwell Way, City of Tacoma Right-of-Way and the adjacent
parcel of land. The cap will be constructed to meet the grades at the perimeter and will slope into the site
from all four sides. A curb will contain stormwater on site.

During construction, the adjacent properties will be protected from storm water and sedimentation by filter
fence and straw bale barriers. A stabilized construction entrance with a tire wash station will be constructed
at the site entrance to minimize sediment leaving the site.
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4.0 CONSTRUCTION

4.1 Erosion Control BMPs
4.1.1 Infiltration or Evaporation

Ecology’s SWMM recommends reducing or eliminating erosion because without erosion, there is no
sedimentation. Since the site is generally flat, erosion is expected to be minimal. Surface water will pond

on site during grading and either evaporate or infiltrate. Infiltration is not considered to cause migration of
the contaminants of concern to the groundwater since groundwater sampling performed during the Remedial
Investigation (RI) study concluded that the groundwater did not contain elevated levels of the contaminants
of concern. During construction there will not be any planned outlet for runoff from the site.

4.1.2 Stabilized Construction Entrance and Tire Wash

A stabilized construction entrance and tire wash will be located at the access to the site as shown on

Figure G4. All vehicles will be required to have their chassis and tires washed before leaving the site. The
tire wash will consist of a pad constructed of quarry spalls (four to eight inch size), 12-inches thick, and a
minimum of 100 feet long. An example of a tire wash from the SWMM (Figure II-5.4) is shown on Figure 4.
Vehicles exiting the site will drive onto the pad. A steam cleaner will then be used to wash the vehicle.
Wash water will be contained in the gravel pad and will either infiltrate or evaporate. A filter fence will be
installed down gradient from the tire wash pad to contain sediment captured at the site. If any sediment or
soil still reaches Maxwell Way from vehicles leaving the site, it will be swept or shoveled up prior to
washing the road. Contractor will be required to maintain the tire wash as described below. At the end of
construction, the tire wash will be removed. All sediment will be contained and capped on site.

4.1.3 Dust Control

During grading of the site, dust may develop. Because there is a potential for site workers to breathe dust
containing arsenic, the dust must be controlled. In order to reduce the dust, the contractor will be required
to wet the soil as necessary. The contractor will not be allowed to overwater the soil such that it creates
ponding or runoff of water. The contractor will be required to maintain a water truck on site at all times, to
control dust as necessary.

4.2 Sediment Control BMPs
4.2.1 Filter Fence

With erosion minimal, sediment transport is not expected; however, even with a flat site, some runoff may
leave the site. Filter fence will be installed around the entire site to capture sediment from the small
drainage areas previously described. Filter fence does not work well for concentrated or large flows, such as
in ditches, but because no significant concentrated flows are expected, filter fence is considered an
acceptable option to stop sediment at the edge of the property.

The filter fence will be anchored at the base by burying it in an eight-inch by 12-inch deep trench as shown
on Figure 5 (Figure II-5.18 from the SWMM). Posts will be two-inch square wood posts spaced at a
maximum of six-feet, buried 2.5 feet deep. Fabric shall be used as a continuous roll, with splices only at
posts, with a minimum six-inch overlap. Fabric and posts will be removed by the contractor when the site
has been capped. Maintenance will be as described below.
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Construction

4.2.2 Straw Bale Barrier

Straw bale barriers will be installed at locations along the edge of the site where sediment may be
transported off site. Bales will be anchored in the ground four inches and backfilled on the upstream side
with compacted soil as shown on Figures 6 and 7 (Figures II-5.19 and II-5.20 from the SWMM). Bales will
be bound together and anchored into the ground with at least two stakes pushed flush with the top of the
bales. The gaps between bales will be filled with straw to prevent water from passing between them.
Maintenance will be as described below. Bales will be completely removed at the end of construction.
Sediment will remain on site and be placed under the cover. Bales will be broken up, spread thin and placed
under the cover.

4.3 Construction Schedule

Construction on the site remediation is scheduled to begin in May 1994 and be completed in July 1994. The
site will be graded and capped during the late spring and early summer when rainfall is expected to be low,
therefore minimizing the amount of surface water on site.

4.4 Maintenance Requirements

During construction, the site will be inspected after all storm events to ensure that no sediment leaves the
site. If necessary, additional straw bale barriers and/or filter fence will be placed to eliminate sediment
transport. The tire wash station will also be inspected for effectiveness of cleaning the vehicles as they leave
the site. If sediment is leaving the site on vehicles, the contractor will be required to modify the truck wash
station and to clean the street of all sediment and soil.

Maintenance of the filter fence consists of inspecting the fence after each rainfall event, removing all
sediment and repairing the fence as necessary. Straw bale barriers shall also be inspected after each rainfall
event. Damaged bales shall be repaired immediately. Any undercutting or end runs shall be repaired
immediately to prevent further damage. Sediment deposits shall be removed after each runoff-producing
rainfall. All sediment removed from filter fence and straw bale barriers will remain on site to be included
under the impervious cap.
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5.0 PERMANENT STABILIZATION

Permanent stabilization of the site against erosion and sedimentation will not be required because the site
will be capped with an impervious layer. Drainage will be in towards the site at tie-ins with the adjacent
_ properties.
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STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

° Tire washing should be done before the vehicle enters a paved street. Washing
should be done on an area covered with crushed rock and the wash water should
be drained to a sediment retention facility such as a sediment trap or basin.

® The volume of wash water produced by tire washing should be included when
calculating the sediment trap or basin size.

Maintenance

. The entrance shall be maintained in a condition which will prevent tracking or
flow of mud onto public rights-of-way. This may require periodic top dressing
with 2-inch stone, as conditions demand, and repair and/or cleanout of any
structures used to trap sediment. All materials spilled, dropped, washed, or
tracked from vehicles onto roadways or into storm drains must be removed
immediately.

° All temporary erosion and sediment control measures shall be removed within
30 days after final site stabilization is achieved or after the temporary BMPs
are no longer needed. Trapped sediment shall be removed or stabilized on site.
Disturbed soil areas resulting from removal gshall be permanently stabilized.

Figure II-5.4 Stabilized Construction Entrance

12" min.
4" to 8" quarry spalls

provide full width of
ingress/egress area

Figure 4 Tire Wash Detail
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STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN DRAFT

Figure II-5.18 Filter Fabric Fence Detail

Filter fabric material in continucus rolls;
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2" by 27 wood posts, standard or better "_'_"L
or equivalent

Figure 5 Filter Fabric Fence Detail
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STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

Figure II-5.19 cross-Section of a Properly Installed Straw Bale Barrief
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2. The remaining steps for installing a straw bale barrier for sheet flow
applications apply here, with the following addition.

3. The barrier shall be extended to such a length that the bottoms of the end
bales are higher in elevation than the top of the lowest middle bale
(Figure II-5.20) to assure that sediment-laden runoff will flow either
through or over the barrier but not around it.

Maintenance

R ——

Straw bale barriers shall be inspected immediately after each runof f-producing
rainfall and at least daily during prolonged rainfall.

Close attention shall be paid to the repair of damaged bales, end runs, and
undercutting beneath bales.

Necessary repairs to parriers or replacement of pales shall be accomplished
promptly.

sediment deposits should be removed after each runof f-producing rainfall. They
must be removed when the level of deposition reaches approximately one-half the
height of the barrier.

Any sediment deposits remaining in place after the straw bale barrier is no
longer required ghall be dressed to conform to the existing grade, prepared and
seeded.

All temporary and permanent erosion and sediment control practices shall be
maintained and repaired as needed to assure continued performance of their
intended function. All maintenance and repair shall be conducted in accordance
with an approved manual.

All temporary erosion and sediment control measures shall be removed within
30 days after final gsite stabilization is achieved or after the temporary BMPS
are no longer needed. Trapped sediment shall be removed or stabilized on site.
Disturbed soil areas resulting from removal shall be permanently stabilized.

Figure 6 Straw Bale Barrier Section
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STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

Figure II-5.20 Proper Installation of a Straw Bale Barrier

3,

Zxcavate the trench. 2. Place and stake straw bales.

Wedge loose straw between 4., Backfill and compact the
bales. excavated soil.

CONSTRUCTION QOF A STRAW BALE BARRIER
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PROPER PLACEMENT OF STRAW BALE BARRIER IN ORAINAGE WAY

I11-5-82 d FEBRUARY,

Figure 7 Straw Bale Barrier Installation
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SEPA CHECKLIST



1.

S.

Background
Name of proposed project, if applicable:
Cascade Timber Log Sort Yard No. 3 Cleanup

~ Name of applicant:

Port of Tacoma

Address and phone number of applicant and contact person:

Suzanne Dudzak
c/o Port of Tacoma
P.O. Box 1837
~Tacoma, WA 98401-1837
(206) 383-5841

Date checklist prepared:
February 28, 1994

Agency requesting checklist:
Port of Tacoma

Proposed timing or schedule (including phasing, if applicable):
June - October 1994.

Do you have any plans for future actions, expansions, or further activity
related to or connected with this proposal? If yes, explain.

Yes. Future actions will include ongoing groundwater and surface water
monitoring. _

List any environmental information you know about that has been prepared,
or will be prepared, directly related to this proposal.

"Geology of the Port of Tacoma"; Hart-Crowser and Associates; 1979.
"Assessment of Log Sort Yards as Metals Sources to Commencement Bay
Waterways"; Washington State Department of Ecology; 1983-1984.
"Cascade Timber/Murray Pacific Log Sort Yards Preliminary Investigation
Status Report"; Sweet Edwards & Associates; 1987.

"Remedial Investigation and Feasibility Study Report Cascade Timber No.
3 Log Sort Yard"; Harding Lawson Associates; 1993.

Do you know whether applications are pending for governmental approvals
of other proposals affecting the property covered by your proposal? If yes,
explain,



10.

11.

12.

Yes; Department of Ecology Consent Decree (currently out for public
comment).

List any government approvals or permits that will be needed for your
proposal, if known.

Department of Ecology Consent Decree
City of Tacoma Grading Permit
Storm drainage approval from City of Tacoma

Give brief, complete description of your proposal, including the proposed use
and the size of the project and site. There are several questions later in this
checklist that ask you to describe certain aspects of you proposal. You do not
need to repeat those answers on this page. (Lead agencies may modify this
form to include specific information on project description).

The southern 10.73 acres of the property will be graded and the
soil/slag/wood debris will be contained under an asphalt cap. The
proposed cap design includes an 8 to 12 inch layer of crushed aggregate
base over the rough grade, topped with a 4 to 8 inch layer of asphalt.

Catch basins will be installed and stormwater from the cap will be routed to
the City of Tacoma's system. Design of the stormwater system will be in
accordance with City requirements. See attached plans.

Location of the proposal. Give sufficient information to understand the
precise location of your proposed project, including a street address, if any,
and section, township, and range, if known. If a proposal would occur over a
range of area, provide the range or boundaries of the site(s). Provide a legal
description, site plan, vicinity map, and topographic map, if reasonably
available. While you should submit any plans required by the agency, you
are not required to duplicate maps and detailed plans submitted with any
specific applications related to this checklist.

The Cascade Timber Log Sort Yard No. 3 is an 18.57 acre parcel of land
(of which, this checklist 1s concerned with the southern 10.73 acres) owned
by the Port of Tacoma, and is located along Maxwell Way between Port of
Tacoma Road and Thorne road in Tacoma, Washington.

Legal Description: East 1/2 of the southeast quarter, Section 34,

Township 21 North, Range 3 East, Pierce County. The site lies within a
heavily industrialized area of the Tacoma tideflats.

Environmental Elements

Earth

General description of the site (underline one): Flat, rolling, hilly,
mountainous, other .

What is the steepest slope on the site (approximate percent slope)?

Approx. 1 %




c'

What general types of soils are found on the site (for example, clay, sand,
gravel, peat, muck)? If you know the classification of agricultural soils,
specify them and note any prime farmland.

Wood waste, roadbase materials, sand, gravel, soil and ASARCO slag.

Are there surface indications or history of unstable soils in he immediate
vicinity? If so, describe.

No

Describe the purpose, type, and approximate quantities of any filling or
grading proposed. Indicate source of fill.

. The existing site will be shaped for drainage. A minimal amount of clean
bank run material will be imported and placed to assure structural integrity
of the remedial cap.

Could erosion occur as a result of grading, filling, construction, or use? If so,
generally describe.

No erosion is anticipated as a result of this work.

About what percent of the site will be covered with impervious surfaces after
project completion (for example, asphalt or buildings)?

100% of the southern 10.7 acres of the site will be paved.

Proposed measures to reduce or control erosion, or other impacts to the
earth, if any:

No erosion is anticipated as a result of this work.
Air
What type of emissions to the air would result from the proposal (i.e. dust,
automobile, odors, industrial, wood smoke) during construction and when
the project is completed? If any, generally describe and gwe approximate
quantities, if known.
Dust from excavation will be controlled as necessary during work. This
may consist of sprinkling. Temporary, emissions from construction
equipment will occur.

Are there any off-site source of emissions or odor that may affect your
proposal? If so, generally describe.

No, the site is located in the Port industrial area.

Proposed measures to reduce or control emissions or other impacts to air, if
any:

Sprinkle during excavation, as necessary.




1)

2)

3)

4)

6)

1)

2)

Water
Surface:

Is there any surface water body on or in the immediate vicinity of the site,
(including year-round and seasonal streams, saltwater, lakes, ponds,
wetlands)? If yes, describe type and provide names. If appropriate, state
what stream or river it flows into.

No

Will the project require any work over, in, or adjacent to (within 200') the
described waters? If yes, please describe and attach available plans.

N/A

Estimate the amount of fill and dredge material that would be placed in or
removed from surface water or wetlands and indicate the area of the site that
would be affected. Indicate the source of fill material.

N/A

Will the proposal require surface water withdrawals or diversions? Give
general description, purpose, and approximate quantities, if known.

No

Does the proposal lie within a 100-year floodplain? If so, note the location on
the site plan.

No

Does the proposal involve any discharges of waste materials to surface
waters? If so, describe the type of waste and anticipated volume of
discharge.

No. The proposal is designed to eliminate current releases of metals into
stormwater, thus improving surface water quality.

Ground:

Will ground water be withdrawn, or will water be discharged to ground
water? Give general description, purpose, and approximate quantities if
known.

No

Describe waste materials that will be discharged into the ground from septic
tanks or other sources, if any (for example: Domestic sewage; industrial,
containing the following chemicals...; agricultural; etc.) Describe the general
size of the system, the number of such systems, the number of houses to be
served (if applicable), or the number of animals or humans the system(s) are
expected to serve.



N/A
c Water Runoff (including storm water):

1) Describe the source of runoff {including storm water) and the method of
collection and disposal, if any (include quantities, if known). Where will this
water flow? Will this water flow into other waters? If so, describe.

The source of runoff will be stormwater only. Storm drains will be installed
and connected to the City of Tacoma's storm drain system which
discharges into the Sitcum Waterway.

2) Could waste materials enter ground or surface waters? If so, generally
describe. '

No. This proposal is designed to prevent contaminants from entering
ground or surface waters. '

d. Proposed measures to reduce or control surface, ground, and runoff water
impacts, if any:

No impacts are anticipated.
4. Plants

a. Check or circle types of vegetation found on site:
_x_deciduous tree: alder, maple, aspen, other
___evergreen tree: fir, cedar, pine, other

_x_shrubs

X_grass
pasture
___crop or grain ,
___wet soil plants: cattail, buttercup, bulrush, skunk cabbage, other
____water plants: water lily, eelgrass, milfoil, other
___other types of vegetation

=2

. What kind and amount of vegetation will be removed or altered?

Upland plants which are present on the site will be removed, prior to
shaping and grading.

& List any threatened or endangered species known to be on or near the site.
None known.

d. Proposed landscaping, use of native plants, or other measures to preserve or
enhance vegetation on the site, if any:

None proposed.




b.

7.

Animals

Underline any birds or animals which have been observed on or near the site or are
known to be on or near the site:

birds: hawk, heron, eagle, songbirds, other:
mammals: deer, bear, elk, beaver, other:
fish: salmon, trout, herring, shellfish, other:

List any threatened or endangered species known to be on or near the site.
None known.

Is the site part of a migration route? If so, explain.
The site is in the general vicinity of the Pacific flyway.

Proposed measures to preserve or enhance wildlife, if any:

None proposed. Action will reduce or eliminate input of metals to
stormwater.

Energy and Natural Resource

What kinds of energy (electrical, natural gas, oil, wood stove, solar) will be
used to meet the completed project's energy needs? Describe whether it will
be used for heating, manufacturing, etc.

N/A

Would your project affect the potential use of solar power by adjacent
properties? If so, generally describe. :

No

What kinds of energy conservation features are included in the plans for this
proposal? List other proposed measures to reduce or control energy impacts,
if any:

N/A
Environmental Health

Are there any environmental health hazards, including exposure to toxic
chemicals, risk of fire and explosion, spill, or hazardous waste, that could
occur as a result of this proposal? If so, generally describe.

Environmental health hazards associated with this proposal will be the
potential for exposure to workers conducting the remediation tasks. The
risk to workers will be the potential to inhale dust containing arsenic and
lead, or the potential to ingest arsenic and lead if contaminants remain on
hands of workers. All of these issues will be prevented by proper worker
training, protection, and monitoring, as discussed below.



1)

2)

b.
1)

2)

3)

Describe special emergency services that might be required.

There is a potential for injury due to the use of heavy equipment, however,
a health and safety plan (HSP) which describes routes to the closest
hospital will be read and understood by all workers onsite before the
project begins.

Proposed measures to reduce or control environmental health hazards, if
any:

A Health and Safety Plan (HSP) will be prepared and read by all site
workers prior to the start of remediation. All workers will have the
appropriate OSHA Hazardous Waste and Safety Training. All workers will
wear the appropriate protective equipment during the course of the project,
as specified in the HSP.

Once this project is completed, a covenant will be filed on the property to
restrict its use to industrial only and to restrict penetration of the cap. This
will reduce any potential future environmental or health hazards. The cap
will be maintained in accordance with an Ecology-approved Operation and
Maintenance Plan.

Noise

What types of noise exists in the area which may affect your project (for
example: traffic, equipment, operation, other)?

The site is located in a heavy industrial area, therefore, noise would not
affect the project.

What types and levels of noise would be created by or associated with the
project on a short-term or a long-term basis (for example: traffic,
construction, operation, other)? Indicate what hours noise would come from
the site.
Short-term noise would be generated by heavy equipment operators, but
the noise would be consistent with other industrial activities in the area.
Also, noise generated by project activities will be addressed in the HSP.
Proposed measures to reduce or control impacts, if any:
None other than what will be addressed in the HSP.
Land and Shoreline Use

What is the current use of the site and adjacent properties?

The site is currently not in use. Adjacent properties are used for industrial
and commercial activities.

~ Has the site been used for agriculture? If so, describe.

No



d.

h.

a.

Describe any structure on the site.
None

Will any structures be demolished?
N/A

What is the current zoning?

The site is situated in and comprised of an area of the city of Tacoma
zoned "M-3, Heavy Industrial."

What is the current comprehensive plan designation of the site?
High Intensity

If applicable, What is the current shoreline master program designation of
the site?

N/A

Has any part of the site been classified as an "environmentally sensitive"
area? If so, specify.

No

Approximately how many people would reside or work in the completed
project?

N/A
Approximately how many people would the completed project displace?

None

V Proposed measures to avoid or reduce displacement impacts, if any:

N/A

Proposed measures to insure the proposal is compatible with existing and
projected land uses and plans, if any:

This proposal is consistent with existing and projected land uses and plans.

Housing

Approximately how many units would be provided, if any? Indicate whether
high, middle, or low-income housing.

N/A



b.

10.

11.

Approximately how many units, if any, would be eliminated? Indicate
whether high, middle, or low—incpme housing.

N/A

Proposed measures to reduce or control housing impacts, if any:
N/A

Aesthetics

What is the tallest height of any proposed structure(s), not including
antennas; what is the principle exterior building material(s) proposed?

N/A

What views in the immediate vicinity would be altered or obstructed?
N/A

Proposed measures to reduce or control aesthetic impacts, if any:
N/A

Light and Glare

What type of light and glare will the proposal produce? What time of day

would it mainly occur?

None

Could light or glare from the finished project be a safety hazard or interfere

with views?
No

What existing off-site source of light or glare may affect your proposal?
None

Proposed measure to reduce or control light and glare impacts, if any:
N/A

Recreation

What designated and informal recreational opportunities are in the
immediate vicinity?

None

Would the proposed project displace any existing recreational uses? If so,

describe.



13.

14.

No

Proposed measures to reduce or control impacts on recreation, including
‘recreation opportunities to be provided by the project or applicant, if any:

N/A
Historic and Cultural Preservation
Are there any places or objects listed on, or proposed for, national, state, or
local preservation registers known to be on or next to the site? If so, general
describe.

None known

Generally describe any landmarks or evidence of historic, archaeological,
scientific, or cultural importance known to be on or next to the site.

N/A

Proposed measures to reduce or control impacts, if any:
N/A

Transportation

Identify public streets and highways serving the site, and describe proposed
access to the existing street system. Show on site plans, if any.

Maxwell Way, Port of Tacoma Road, and Thorne road in Tacoma, WA.
Proposed access to the street is shown in the attached plans.

Is site currently served by public transit? If not, what is the approximate
distance to the nearest transit stop?

No. Closest transit stop is at East 11th & Port of Tacoma Headquarters
(Pierce Transit route # 61).

How many parking spaces would the completed project have? How many
would the project eliminate?

N/A

Will the proposal require any new roads or streets, or improvements to
existing roads or streets, not including driveways? If so, generally describe
(indicate whether public or private).

No

Will the project use (or occur in the immediate vicinity of) water, rail, or air
transportation? If so, generally describe.

No



1S.

16.

a.

How many vehicular trips per day would be generated by the completed
project? If known, indicate when peak volumes would occur.

Vehicular trips per day would be minimal (about 20 trips per day during
peak construction times); peak volumes would occur from 7 AM to 7 PM.

Proposed measures to reduce or control transportation impacts, if any:

No impacts are expected.
Public Services
Would the project result in an increased need for public services (for
example: fire protectlon, police protection, health care, schools, other)? If so,
generally describe.

No

Proposed measures to reduce or control direct impacts to public services, if
any.

N/A
Utilities

Underline utilities currently available at the site: electricity, natural gas,
water, refuse service, telephone, sanitary sewer, septic system, other.

None

Describe the utilities that are proposed for the project, the utility providing
the service, and the general construction activities on the site or in the
immediate vicinity which might be needed.

Utilities proposed are stormwater catch basins and drainage lines
discharging to the City of Tacoma's stormdrain system which discharges to
Sitcum Waterway. The Port of Tacoma will provide service. General
construction activities are described above in Project Description Section
A-11.



C. SIGNATURE

The above answers are true and complete to the best of my knowledge. I understand that
the lead agency is relying on them to make its decision.

Signature: 545#// :
Date Submitted: J—?/%/ 4
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T.
W DETERMINATION OF NONSIGNIFICANCE
RCW 197-11-970

Description of proposal: Cascade #3 Log Sort Yard Remediation

Proponent: The Port of Tacoma

Location of proposal, including street address, if any:
Maxwell and Thorne Roads, Tacoma, WA

Lead agency:__ Port of Tacoma

The lead agency for this proposal has determined that it does not have a probable
significant adverse impact on the environment. An environmental impact statement (EIS)
is not required under RCW 43.21C.030(2)(c). This decision was made after review of a
completed environmental checklist and other information on file with the lead agency.
This information is available to the public on request.

____There is no comment period for this DNS.

X_This DNS is issued under 197-11-340(2); the lead agency will not act on this proposal
for 15 days from the date below. Comments must be submitted by:__March 18,1994

Responsible official:__John Terpstra

Position/title: Executive Director

Address: P.O. Box 1837

Tacoma, WA 98401-1837

Date March 2, 1994

Signaturq.?/" \L&”’ ‘Lﬁﬁ,

A

3
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P.O. Box 1837 e Tacoma, Washington 98401-1837 e Telephone (206) 383-5841 ¢ Telex 32-7473
Crmpneinrers Bobert G Barey o Jack A Fabulich ¢ Mike Fietcher o Patrick O'Malley « Jerry M. Thorpe

Cyacitive Ditector John g Ternate s
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DESIGN PLANS AND SPECIFICATIONS
(Bound Separately)






