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1. Introduction

Haley & Aldrich, Inc. (Haley & Aldrich) has prepared this Engineering Design Report (EDR) on behalf of
800 Mercer, LLC to document the engineering concepts and criteria used for design of the cleanup
action at the Seattle DOT Mercer Parcels site (Site; Cleanup Site ID No. 14784) which is primarily located
at 800 Mercer Street in Seattle, Washington (Property). The Property vicinity is shown on Figure 1-1. The
Site includes the Property and any off-Property areas where contamination originating on or from the
Property has come to be located.

This EDR was prepared in accordance with the requirements of Prospective Purchaser Consent Decree
(PPCD) No. 22-2-02695-2 SEA between the State of Washington Department of Ecology (Ecology) and
800 Mercer, LLC and the Model Toxics Control Act (MTCA)—Washington Administrative Code (WAC)
173-340-400. This EDR was prepared to implement the cleanup action described in the Cleanup Action
Plan (CAP; Ecology, 2022a) during and following redevelopment of the Property.
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2. Site Description and Background

The following sections summarize the Property setting and history and the nature and extent of
contamination at the Site and Property. The Remedial Investigation (RI) Report (Hart Crowser, 2022)
includes more detail on the Site background, Rl procedures, and analytical results.

2.1 SITE DESCRIPTION AND HISTORY
2.1.1 Location and Description

The Site is located in the South Lake Union neighborhood in Seattle, Washington. The Property consists
of two King County tax parcels: 224900-0055 and 224900-0006. The Property encompasses
approximately 2.35 acres and is bounded by Roy Street to the north, Mercer Street to the south, Dexter
Avenue North to the west, and Ninth Avenue North to the east. The Property is relatively flat on the
west side (elevation 58 feet!) and generally slopes down toward the east (elevation 36 feet on the east
side) (Figure 2-1).

2.1.2 Subsurface Conditions

Soil on the Property consists of fill, glacial deposits, and non-glacial deposits consistent with other
studies in the area (SoundEarth Strategies, 2013, 2016; PES Environmental, 2018, 2019). The fill
comprises sand with silt, gravel, and cobbles and brick, concrete, and glass debris. In most areas, the fill
is 12 to 18 feet deep, but it ranges up to 31 feet in some areas. In areas without fill, silt and/or clay with
or without sand are present to a depth of 27 feet below ground surface (bgs). Below that is a layer of
silty sand and silty gravel with varying degrees of gravel and cobbles to a depth of 73 feet bgs (refer to
Figures 4-2a through 4-2f of the Remedial Investigation [RI] Report [Hart Crowser, 2022] for geological
cross-sections).

The hydrogeology at the Site consists of four water-bearing zones. The Shallow zone is discontinuous
and unconfined in fill, lacustrine deposits, and glacial deposits. The Intermediate zone is divided into two
depth intervals called Intermediate A (upper, coarser zone) and Intermediate B (deeper, finer zone). The
Deep zone consists of materials similar to those within the intermediate zones. Based on data collected
and analyzed during the RI, groundwater generally flows eastward across the Property in all four zones
(refer to Figures 4-3a and 4-3b of the Rl Report for groundwater contour maps). The water table is
generally at 25 feet bgs. From 2019 to 2021, the Shallow zone has ranged from approximately 16 to 38
feet bgs (elevations 40 to 7 feet), the Intermediate A zone has ranged from approximately 15 to 36 feet
bgs (elevations 33 to 7 feet), the Intermediate B zone has ranged from approximately 19 to 45 feet bgs
(elevations 30 to 7 feet), and the Deep zone has ranged from approximately 20 to 49 feet bgs (elevations
21 to 8 feet). Water levels at the Property have been influenced at times by temporary construction
dewatering at nearby properties.

2.1.3 Historical Property Use

Prior to 1893, the southern shoreline of Lake Union extended onto the northeast corner of the Property
(Figure 3-1 of the Rl Report). By 1917, that area had been filled and the shoreline moved northward to

L All elevations in this EDR are referenced to the North American Vertical Datum of 1988 (NAVDS88).
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its current location. An estimated 17 feet of fill was brought in to raise the ground surface in the
northeast corner of the Property to its current elevation.

Various rights-of-way (ROWs) divided the Property from approximately the end of the 19th century to
2012, including Broad Street, which formerly crossed the Property from the northeast to the southwest
and then continued as an underpass approximately 20 feet below grade under the intersection of Dexter
Avenue North and Mercer Street (herein referred to as the Broad Street 1958-2012 alignment;

Figure 3-1 of the RI Report). From approximately 2012 to 2015, the Broad Street 1958-2012 alighment
was filled in to match the existing grades of Mercer Street and Dexter Avenue North, and all roadways
within the Property boundary were subsequently vacated as part of the City’s Mercer Corridor Project.

Residential dwellings were present on the Property from approximately the end of the 19th century to
the 1950s. The Property was also used for a variety of commercial businesses from approximately 1917
to 2010. In the 2010s and as recently as 2019, the Property was used for construction staging.

Historical facilities and operations included the following (Figure 3-1 of the Rl Report):

* A gasoline and service station that operated in the northwest corner of the Property from
approximately 1929 to 1960.

* An automobile repair and service station that operated in the central area of the Property from
approximately 1930 to 1955.

* Several auto wrecking businesses that occupied a building in the northeast corner of the
Property from approximately 1930 to 1955, with a nearby large parking lot covering the
southeast corner of the Property for the storage of wrecked cars.

* Asoap and chemical works facility that operated in the north-central portion of the Property
from 1925 to 1940.

* Retail painting stores and sign painting companies that operated in the north-central, south-
central, and/or southwest portions of the Property from approximately 1925 to 1955 and 1975
to 1996.

2.1.4 Property Redevelopment

The Property is planned to be redeveloped with two 13-story towers—one on the western half and one
on the eastern half of the Property—separated above grade by the vacated Eighth Avenue North ROW
(Appendix A). The two separate towers will share a below-grade parking garage that will fully underlie
the above-grade building footprint and a majority of the Property footprint. Four levels of below-grade
parking are planned, resulting in a uniform lowest finished floor elevation of approximately 10.75 feet
(approximately 23 to 48 feet bgs). The foundation for the buildings and garage will consist of a 3- to
8-foot-thick concrete mat, resulting in a bottom of excavation ranging from elevation 1.75 to 7.75 feet.
The buildings are expected to be occupied by biotech and life science companies, with commercial space
and public amenities on the ground level. Redevelopment is currently expected to begin in 2024 and be
completed by 2027.

2.2 NATURE AND EXTENT OF CONTAMINATION
This section summarizes the nature and extent of contamination at the Site based on the results of the

RI, which included evaluation of more than 300 soil and 150 groundwater samples collected from the
Property and surrounding areas. Detailed information and analytical data are presented in the Rl Report.
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2.2.1 Constituents of Concern

Hazardous substances investigated during the Rl were based on Property data and historical operations,
and potential off-Property sources from surrounding sites. Concentrations of detected compounds were
compared to screening levels protective of human health and the environment to determine
constituents of concern (COCs).2 Based on the evaluation and on sources of contamination, the
following are COCs for the Site:

* Soil COCs:
— Petroleum hydrocarbons as gasoline-range organics (GRO)
— Lead

* Groundwater COCs:
- GRO
— Petroleum hydrocarbons as diesel-range organics (DRO)

— Benzene

Other hazardous substances are present in soil and/or groundwater on the Property at concentrations
that exceed screening levels but are not considered COCs for the Site. These substances include
carcinogenic polycyclic aromatic hydrocarbons (cPAHs), arsenic, and chlorinated volatile organic
compounds (CVOCs). These hazardous substances are associated with other listed contaminated sites
that are being addressed by others under separate legal agreements with Ecology. These sites are
discussed further in Section 2.2.5. The other hazardous substances associated with these sites will be
managed during the cleanup action and development of the Property.

2.2.2 COC Sources

The petroleum impacts (GRO, DRO, and benzene) observed in soil and/or groundwater are attributed to
historical fuel releases from the former gas and auto repair station that operated in the northwest
corner of the Property from approximately 1929 to 1960.

Lead impacts in soil on the Property are relatively isolated in small areas and very limited in extent. The
source of the isolated lead exceedances in soil is not known and appears to be anomalous, as further
explained in Section 2.2.3.

2.2.3 Distribution of COCs in Soil

GRO concentrations in soil that exceed the cleanup level (Section 3.2) are limited to an area within the
northwest corner of the Property, as illustrated on Figure 2-2. These impacts are present at depths
ranging from 5 to 25 feet bgs, corresponding to elevations between approximately 48.7 and 29.8 feet.
The GRO concentrations detected in this area range from 7.3 to 1,200 milligrams per kilogram (mg/kg),

2 Screening levels for each medium and detected constituent reflect concentrations that are protective for the
possible exposure pathways identified in the conceptual site model in the Rl Report, including exposure via cross-
media transport and natural background levels, where applicable. The Rl Report used pre-calculated screening
levels provided by Ecology via email on 17 November 2020.
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compared to the cleanup level of 30 mg/kg. The lateral and vertical extents of GRO contamination in soil
have been delineated and appear to be fully contained within the Property boundary.

Detections of lead in soil that exceed the cleanup level of 250 mg/kg (Section 3.2) are present in two
areas of the Property, as illustrated on Figure 2-3. These impacts appear to be very limited in extent and
include:

® A detected lead concentration of 591 mg/kg in fill material within the north-central portion of
the Property at a depth of 10 feet bgs, corresponding to an elevation of approximately 40.5 feet.

® A detected lead concentration of 279 mg/kg in native material near the northeast corner of the
Property at a depth of 22 feet bgs, corresponding to an elevation of approximately 17.1 feet.

Lead was also detected in other soil samples throughout the Property, but at concentrations generally
consistent with background. The isolated occurrence of lead exceeding the cleanup level in the fill
material was in an area without a known source of lead, and no other exceedances were reported in any
other soil samples in the vicinity; therefore, this sample presents an anomalous lead-bearing hot spot
within the fill material. The concentration of lead in native material exceeding the cleanup level was
slightly above the cleanup level of 250 mg/kg. Neither sample was associated with high concentrations
of GRO that might have indicated a leaded gasoline source. These isolated results do not support the
existence of lead contamination in soils throughout the Property, and do not suggest any on-Property
sources or releases of lead. The lateral and vertical extents of lead contamination in soil have been
delineated and appear to be fully contained within the Property boundary.

2.2.4 Distribution of COCs in Groundwater

Petroleum-related impacts in groundwater that exceed cleanup levels (Section 3.2) are GRO, DRO, and
benzene in a limited area in the northwest corner of the Property (Figure 2-4). These impacts are present
in the Shallow zone (approximately 30 to 40 feet bgs or elevations 24 to 14 feet) at concentrations
detected as high as 1,600 micrograms per liter (ug/L) for GRO (compared to the cleanup level of 800 pg/L),
650 pg/L for DRO (compared to the cleanup level of 500 pg/L), and 34 pg/L for benzene (compared to the
cleanup level of 2.4 ug/L) in MBB-24 located on the western side of the Site.

The GRO, DRO, and benzene exceedances in the northwest corner of the Property are bounded by
groundwater samples within the Property boundary that do not exceed cleanup levels, indicating that the
petroleum-related impacts in groundwater are not migrating off the Property. The lateral extents of GRO,
DRO, and benzene contamination in groundwater have been delineated, as further discussed in the RI
Report and shown on Figure 2-4.

2.2.5 Contaminants from Other Sites
2.2.5.1 Broad Street Fill Site

The cPAH and arsenic impacts in shallow soil on the Property are outside of the area of petroleum
contamination and are attributed to contaminated fill that was placed within the Broad Street 1958-
2012 alignment. The contaminated fill was determined to be a separate site and has been listed by
Ecology as the Broad Street Alignment Contaminated Fill Site (Broad Street Fill Site; Cleanup Site ID
15446). The Broad Street Fill Site has not completed the RI, feasibility study (FS), or CAP process and
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cleanup levels have not been selected. The data was compared to pre-calculated screening levels
provided by Ecology via email on 17 November 2020 for comparison purposes.

The cPAHSs in soil at concentrations that exceed the screening levels are limited to two areas of the
Property (Figure 2-5). These impacts are present in shallow fill material, primarily within the Broad
Street 1958-2012 alignment, in and near the southwest corner of the Property and within the east-
central area of the Property.

The lateral and vertical extents of cPAH contamination in soil are delineated within the Property
boundary. However, the data indicate that cPAH contamination within the Broad Street 1958-2012
alignment fill material extends beyond the Property boundary to the southwest. The extent of off-
Property cPAH contamination within the fill material is unknown.

Arsenic concentrations in soil that exceed the screening level of 7.3 mg/kg are primarily located within
the Broad Street 1958-2012 alignment in the central and southwest portions of the Property (Figure 2-
6). These exceedances are present in the fill material at depths ranging from 5 to 25 feet bgs
(approximately elevations 54 to 34 feet). The arsenic concentrations detected in these areas range from
1.06 to 25.6 mg/kg. The lateral and vertical extents of arsenic contamination in soil are delineated within
the Property boundary. The data indicate that arsenic contamination within the Broad Street 1958-2012
alignment fill material is co-located with cPAH contamination and may also extend beyond the Property
boundary to the southwest.

2.2.5.2 American Linen Site

The CVOC detections in saturated soil and groundwater on the Property are attributed to chlorinated
solvent releases from historical laundry and dry-cleaning operations on the American Linen Supply Co
Dexter Ave Site (American Linen Site; Cleanup Site ID 12004), originating at 700 Dexter Avenue North.
The chlorinated solvent contamination migrated through the groundwater and has come to be located
beneath the Property. The American Linen Site is being addressed under a separate agreed order with
Ecology (Agreed Order No. DE14302) and includes ongoing Rl and FS activities, as well as an ongoing
interim cleanup action. Since the American Linen Site has not completed the final CAP process, cleanup
levels have not been selected. The data was compared to American Linen Site screening levels, defined
in the Final RI/FS Work Plan, for comparison purposes (PES Environmental, 2019).

CVOCs detected above screening levels in saturated soil from the American Linen Site include, but are
not limited to, tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), and
vinyl chloride (VC). These compounds have been detected in saturated soil at various locations on the
Property at depths between approximately 25 and 50 feet bgs, corresponding to elevations between
approximately 23 and -12 feet (Figure 2-7). These impacts are all present in saturated soil beneath the
Site COCs areas of impacts.

CVOC contamination in groundwater from the American Linen Site is present in the Shallow,
Intermediate, and Deep zones beneath the Property and adjacent areas (Figures 2-8, 2-9a, and 2-9b).
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2.3 RECEPTORS AND EXPOSURE PATHWAYS

Current and potential future receptors at the Site include construction workers, workers and patrons of
commercial and retail facilities, and area residents. Receptors and associated exposure pathways for
contamination from the Site are:

* Any person that is in contact with contaminated soil.

* Any person that incidentally ingests contaminated soil.

* Any future building occupant breathing potentially contaminated air impacted from volatile
compounds in vadose-zone soil and/or shallow groundwater.

® Any person ingesting shallow contaminated groundwater.

Terrestrial ecological receptors are not a concern for the Site based on the planned future land use, as
discussed in more detail in the Rl Report.
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3. Cleanup Standards

Cleanup actions must comply with cleanup standards set forth in WAC 173-340-700 through 173-340-
760. Cleanup standards include cleanup levels (CULs) for hazardous substances present at the Site, the
location where these CULs must be met (i.e., point of compliance [POC]), and other regulatory
requirements that apply to the Site because of the type of cleanup action and/or location of the Site
(i.e., applicable state and federal laws). The following sections summarize the cleanup action objectives
(CAOs) and cleanup standards for the Site, and additional detail is provided in the Ecology-prepared CAP.

3.1 CLEANUP ACTION OBJECTIVES

CAOs were developed to identify goals that should be accomplished by the cleanup action to meet the
minimum requirements of the MTCA regulations and provide adequate protection of human health and
the environment. The CAOs for soil and groundwater consider the applicable receptors and exposure
pathways for those media (Section 2.3).

The CAOs for the Site COCs are:
1. Prevent any person from direct contact with contaminated soil.
2. Protect groundwater from being contaminated by impacted soil.

3. Mitigate the potential for future building indoor air to be impacted by contaminated soil and
groundwater.

4. Prevent any person from ingesting contaminated groundwater.

Each CAO can be achieved through contaminant removal or treatment to meet constituent- and
media-specific cleanup standards (cleanup levels at POCs) that are based on the specific exposure
pathways, and preventing any potential residual exposure through containment/barrier with associated
institutional controls.

3.2 CLEANUP LEVELS AND POINTS OF COMPLIANCE

CULs are concentrations of hazardous substances that are determined by Ecology to be protective of
human health and the environment under specified exposure conditions. The MTCA regulations (WAC
173-340-350[9][a]) require that CULs be established for hazardous substances in each medium (soil and
groundwater) and for each pathway where a release has occurred. For the Site, CULs have been
developed for soil and groundwater COCs to address the exposure pathways identified in Section 2.3.

In general, standard MTCA Method B CULs have been selected for this Site, which are applicable to all
sites and are developed with default formulas, assumptions, and procedures (WAC 173-340-705[1] and
[2]). The minimum CUL (most protective) for all applicable exposure pathways was selected for each
COC. Where appropriate, MTCA Method A Cleanup Levels for Groundwater and Method A Soil Cleanup
Levels for Unrestricted Land Uses were used for groundwater and soil, respectively, for constituents that
do not have Method B CULs. The CAP provides more detail on the CUL selection process.

The POC is the point or location on a site where CULs must be attained.
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The soil and groundwater CULs, their basis, and associated POCs are listed below in Tables 3-1 and 3-2,
respectively.

Table 3-1: Soil Cleanup Standards

coc cut Basis of CUL POC
(mg/kg)
GRO 30 Protection of groundwater | Site-wide
Lead 250 Direct contact 0 to 15 feet bgs

Table 3-2: Groundwater Cleanup Standards

coc cut Basis of CUL POC
(ng/L)

GRO 800 Protection of drinking water | Site-wide

DRO 500 Protection of drinking water | Site-wide

Benzene 2.4 Protection of indoor air Site-wide
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4, Selected Cleanup Action

The approved cleanup action for the Site COCs is shown on Figures 4-1 through 4-3 and consists of:

® Excavating contaminated soil within the planned redevelopment excavation required for
construction of the new buildings to an approximate elevation of 7.75 feet (approximately 26 to
51 feet bgs) or lower.

* Performance compliance monitoring.

The approved cleanup action is a permanent cleanup action that will address Site COCs as defined in
WAC 173-340-200. The justification for selecting the cleanup action is presented in the CAP.

4.1 CONSIDERATIONS RELATED TO OTHER SITES ON THE PROPERTY

The cleanup action and Property redevelopment plans take into consideration the ongoing and/or
future investigations, cleanup actions, and monitoring related to the Broad Street Fill Site and the
American Linen Site so as not to interfere with those efforts. Partial cleanup of these other sites’
contaminants will be conducted during Property development in accordance with the Contaminated
Media Management Plan (CMMP) (Haley & Aldrich, 2023).

Considerations related to the Broad Street Fill Site and the American Linen Site are summarized below:

* Groundwater management: CVOC-impacted groundwater discovered during excavation and
associated construction dewatering will be appropriately managed, treated, and disposed (see
Sections 5.5.3 and 5.5.4 for more details).

* Soil management: Fill soil within the excavation limits containing elevated cPAHs and arsenic
from the Broad Street Fill Site will be appropriately managed and disposed (see Section 5.5 for
more details).

* Soil management: CVOC-impacted soil from the American Linen Site discovered within the
excavation limits will be managed and disposed of as non-dangerous solid waste at a Subtitle D
landfill under a contained-in designation from Ecology and per the CMMP (see Section 5.5 for
more details).

* Vapor intrusion mitigation: A vapor barrier will be installed beneath the slabs and along the
below-grade walls of the new building structures at the Property as a mitigation measure to
mitigate soil vapors containing CVOCs from migrating into the buildings.

e Environmental covenant: An environmental covenant will be filed for the Property to place
limitations on the use of the Property (i.e., prohibit extraction and use of groundwater) and
require that engineering controls (i.e., vapor barrier and protective cap) remain in-place and be
monitored and maintained appropriately until the American Linen CVOC plume is remediated.

Detailed information on implementing the cleanup action and considerations previously noted is
provided in the following sections and appendices of this EDR.

10
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5. Cleanup Action Engineering Design

This section discusses in greater detail the engineering design, permitting requirements, and safety
controls for the cleanup action at the Site.

5.1 REQUIRED PERMITS FOR CLEANUP ACTION IMPLEMENTATION

This section summarizes the permits associated with the cleanup action. Permits will be procured in a
timely manner and prior to implementing the cleanup action, and copies of all permits will be kept at

the job site office. The cleanup action has been designed to comply with all applicable local, state, and
federal laws that were included in Section 3.3 of the CAP.

5.1.1 State Environmental Policy Act

A State Environmental Policy Act (SEPA) Checklist is required to identify and analyze environmental
impacts associated with the cleanup action. A SEPA Checklist and Determination of Non-Significance
(DNS) was issued by Ecology on 30 November 2021 for the cleanup action. The SEPA Checklist and DNS
public comment period occurred concurrent with the RI, FS, CAP, and PPCD comment period in
December 2021 and January 2022. No comments were received concerning the SEPA Checklist and DNS.

5.1.2 Master Use Permit (MUP)

A MUP is a land use application and will be required for Property redevelopment. The MUP is issued by
the City of Seattle Department of Construction and Inspections (SDCI). The MUP application (No.
3035865-LU) is currently being reviewed by the City.

5.1.3 Shoring and Excavation Permit

A Shoring and Excavation Permit is required to install the shoring system and to conduct mass
excavation near a public ROW. The Shoring and Excavation Permit is issued by SDCI, and the shoring
design will also be reviewed by the Seattle Department of Transportation (SDOT). The Shoring and
Excavation Permit application (No. 6763962-CN) is currently being reviewed by the City.

5.1.4 Street Use Permit

A Street Use Permit is required for work in the ROWs, including the loading and hauling of contaminated
soil along Roy Street necessary for the cleanup action. The Street Use Permit is issued by SDOT. The
Street Use Permit application (No. SUCONST0002865) is currently being reviewed by the City.

5.1.5 Construction Stormwater General Permit (CSWGP)

A CSWGP issued by Ecology is required because the project will disturb 1 acre or more of land where
there is the possibility that stormwater could run off the site or enter a conveyance system that leads to
surface waters. An Administrative Order (No. 21321) was issued in September 2022 in accordance with
CSWGP No. WAR311290, permitting the discharge of treated stormwater and dewatering water to
surface water, specifically Lake Union. The Administrative Order is presented in Appendix B.
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5.1.6 King County Industrial Waste (KCIW) Program Discharge Authorization

A discharge authorization from the KCIW will be requested unless other contingency actions (e.g., off-
Site disposal) are selected for disposal of discharge that may exceed CSWGP discharge limits. This KCIW
discharge authorization will be used to discharge treated stormwater and dewatering discharge to the
combined sewer system if effluent concentrations exceed the CSWGP discharge limits.

5.1.7 Side Sewer Permit

As required by the City of Seattle, a side sewer permit for temporary dewatering will be received prior to
discharge of stormwater and dewatering effluent.

5.1.8 Puget Sound Clean Air Agency (PSCAA) Discharge Permit

If initial sampling of VC exceeds 30 pg/L, an air stripper may be added to the dewatering treatment
system to extend the life of the carbon media. Regulations under the U.S. Clean Air Act (42 United States
Code § 7401 et seq. and 40 Code of Federal Regulations [CFR] Part 50) and the Washington State Clean
Air Act and Implementing Regulations (RCW 70A.15; Chapter 173-400 WAC) govern the discharge of
airborne contaminants from point and non-point sources. For the Site, the applicable regulatory body
for vapor discharge is PSCAA.

Remediation projects that emit less than 15 pounds per year of VC, less than 500 pounds per year of
PCE, and less than 1,000 pounds per year of total toxic air contaminants are exempt from PSCAA
regulations under Regulation | Section 6.03 (c)(94). If an air stripper is added to the dewatering
treatment system and if the estimated concentrations are above these thresholds, the discharge of air
stripper vapors will require that a Notice of Construction Application be prepared and submitted to
PSCAA, and an Order of Approval received. This permit will require the treatment and sampling of vapor
streams prior to discharge.

5.2 CULTURAL RESOURCES

The Site is within 200 feet of the historical Lake Union shoreline; thus, the archaeological significance of
the Site was assessed in accordance with the Seattle Clarification of SEPA Historic Preservation Policy for
Potential Archaeologically Significant Sites and Requirements for Archaeological Assessments (Director’s
Rule 2-98; Seattle Municipal Code Chapter 25.05.675 H). A Cultural Resources Assessment was prepared
to evaluate the potential for archaeological resources to be present at the Site, and the assessment
determined that the Site has a high potential to impact buried pre- and post-contact archaeological sites
during excavation (Perteet, 2020; Appendix C).

The Cultural Resources Assessment recommended conducting excavations of portions of the Site under
a project-specific Monitoring and Inadvertent Discovery Plan (MIDP). The cleanup action will proceed in
accordance with the MIDP (Appendix C) prepared for the Site by Perteet. As noted in the MIDP,
archaeological monitoring by a professional archaeologist will be conducted in excavation of:

e Historical fill on the west side of the Property until glacial till is fully exposed.

* The Broad Street 1958-2012 alignment, with intermittent monitoring check-ins only until the
excavation reaches the base of modern fill. Below the modern fill, the excavation will be
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monitored continuously until undisturbed glacial deposits are entirely exposed or the base of
excavation is reached.

* The east portion of the Property until the glacially deposited dense sand deposit is fully exposed
or the base of the excavation is reached.

The Washington State Department of Archaeology and Historic Preservation will be consulted on
determining when monitoring can be terminated.

5.3 HEALTH AND SAFETY

A Health and Safety Plan (HASP) for Haley & Aldrich to perform excavation observation and
environmental sampling activities was prepared in accordance with WAC 296-843, WAC 173-340-810,
and 29 CFR 1910-120 (Appendix D).

The general contractor and each subcontractor are responsible for preparing and maintaining their
HASP in accordance with WAC 296-843, WAC 173-340-810, and 29 CFR 1910-120 to identify potential
physical and chemical hazards associated with their own work practices, and for conducting their work
in accordance with the HASP.

Occupational Safety and Health Administration 40-hour Hazardous Waste Operations and Emergency
Response training, with current annual 8-hour refresher, will be required for all on-Site workers that
may be potentially exposed to contaminated media per 29 CFR 1910.120(e).

The main hazards associated with implementing the cleanup action include contact with contaminated
soil and groundwater; inhalation of potentially contaminated air impacted from volatile compounds in
soil or groundwater; and working around heavy equipment. The HASP discusses these and other
potential hazards that may be encountered during implementation of the cleanup action, as well as
mitigative measures to protect workers.

The HASP also summarizes air monitoring that will be conducted to provide worker exposure data for
Haley & Aldrich Site workers. A separate Air Monitoring Plan summarizing perimeter air monitoring to
provide community protection will be prepared and submitted to Ecology prior to construction.

5.4 MOBILIZATION AND PROJECT PREPARATION

The contractor shall mobilize to the Property all the necessary equipment, labor, and materials to
perform the work required to implement the cleanup action. Project preparation shall include the
activities discussed in the following sections.

5.4.1 Temporary Facilities and Access Controls

Temporary Site facilities and controls include worker facilities, a decontamination area, and site access
controls.

Potable water, portable toilets, and a job site trailer(s) will be installed by the contractor. Portable
toilets will be placed on Site for use by Site personnel in accordance with WAC 296-155-140.
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A decontamination area will be established on Site for vehicle, equipment, and/or personnel
decontamination. A truck wheel wash area may be established, as necessary, to allow for the washing
and decontamination of equipment working in contaminated soil, and personnel will have a boot wash
station to ensure proper decontamination procedures. Decontamination water will be contained and
shall be processed through the construction dewatering system.

Site controls will be established to ensure the work zone is properly secured. The entire perimeter of the
Property will be fenced, and points of ingress and egress will be clearly marked. The access points to the
Property will be monitored by authorized personnel during construction activities and locked when not
monitored.

5.4.2 Utility Locates and Protection

Prior to commencing any on-Site activities, all underground public and private lines shall be located and
marked with paint. Utility companies shall be notified of the scheduled commencement of excavation
with a “one-call” (i.e., 811) as required by law.

A King County underground combined sewer overflow (CSO) drop structure is located near the center of
the northern boundary of the Property, and underground CSO overflow pipes extend west (Central
Trunk CSO Pipeline), northeast (South Lake Union CSO Pipeline), and south (Lake Union Tunnel) from the
structure. The underground CSO infrastructure also includes a large-diameter tunnel (Mercer Street
Tunnel), which extends southwest from the drop structure, as shown on Figure 4-1. The CSO
infrastructure is owned by King County via an easement and will remain on the Property after
redevelopment. Measures will be taken for protection and monitoring of these utilities during
construction.

5.4.3 Demolition

Above-ground Site features, such as asphalt and concrete, will be removed and Site grading and
landscape grubbing will be conducted prior to the start of the excavation activities in an area. Existing
storm drain, ditches, and culverts will also be abandoned, as shown on the Temporary Erosion and
Sediment Control (TESC) Plans (Appendix E).

5.4.4 Erosion and Sediment Controls

TESC measures shall be installed by the contractor as part of the larger redevelopment project prior to
any construction, grading, clearing, grubbing, or excavation, in accordance with regulations. TESC
measures will include best management practices (BMPs) for construction activities as shown on the
TESC Plans (Appendix E) and listed in the Stormwater Pollution Prevention Plan (SWPPP, Appendix F).
Once all TESC measures are implemented in accordance with the TESC Plans and SWPPP, construction
equipment and supplies will be mobilized to the Property. Relevant personnel shall meet with a
representative of the City of Seattle prior to beginning excavation, and SDCl inspections will provide
approval of TESC measures.

5.4.5 Monitoring Well Decommissioning

All monitoring wells within the excavation footprint and select monitoring wells adjacent to the Property
boundary are expected to be decommissioned prior to shoring and excavation activities (Figure 5-1).
Select monitoring wells adjacent to the Property boundary that require decommissioning due to
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conflicts with the shoring system are expected to be re-installed in a nearby location prior to tieback
installation. Injection wells on the Property associated with the interim action for the American Linen
Site will also be decommissioned prior to excavation. Monitoring and injection wells will be
decommissioned by a licensed well driller or under the supervision of a professional engineer in
accordance with Ecology’s Water Well Construction Act (1971), Revised Code of Washington (RCW)
18.104 (WAC 173-160-460). The required documentation will be submitted to Ecology following
decommissioning.

5.5 SOIL EXCAVATION

The cleanup action involves excavating contaminated soil from the Property, including the
GRO-contaminated soil in the northwest corner of the Property (Figure 2-2) and the two areas of
lead-contaminated soil in the north-central and northeast areas of the Property (Figure 2-3), and
transporting the excavated material off Property for land disposal. The estimated quantity of GRO- and
lead-contaminated soil (i.e., soil with concentrations greater than CULs) to be removed during the
cleanup action is approximately 2,300 and 300 bank cubic yards, respectively. The cleanup action will
occur concurrently with Property redevelopment. The planned redevelopment excavation required for
construction of the new buildings extends laterally across the vast majority of the Property, with the
exception of the King County sewer overflow infrastructure and small areas in the northwest corner and
along the southern Property boundary (Figure 4-1). The vertical excavation extent is to approximately
elevation 7.75 feet (approximately 26 to 51 feet bgs), except for the shear wall cores, which will extend
to approximately elevation 1.75 feet (approximately 32 to 57 feet bgs).

Soil excavation for Property redevelopment will also remove shallow contaminated soil on the Property
from the Broad Street Fill Site (i.e., cPAHs and arsenic in the Broad Street 1958-2012 alighment

[Figures 2-5 and 2-6]). The estimated quantity of cPAH- and arsenic- contaminated soil (i.e., soil above
the Rl screening levels) to be removed during Property redevelopment is approximately 1,100 and
4,700 bank cubic yards, respectively.

Soil excavation for Property redevelopment will also remove some CVOC-impacted saturated soil that
has come to be located on the Property due to migration of contamination from the American Linen
Site, primarily in the northern area of the Property (Figure 2-7). The estimated quantity of CVOC-
impacted saturated soil (i.e., soil with detections requiring disposal as Class IV) to be removed during
Property redevelopment is approximately 18,400 bank cubic yards.

Haley & Aldrich used analytical data from the Rl to estimate these soil volumes based on our
professional judgment. These volumes are subject to change based on field screening and soil sampling
that may occur during construction.

Details on handling and disposing of contaminated soil from the Site are presented in the CMMP (Haley
& Aldrich, 2023). The CMMP also discusses contingency actions to be conducted if unanticipated
discoveries, including contaminated soil outside of the known areas, are encountered during excavation,
as well as the management and cleanup of the other sites’ impacted soil.

The following sections discuss the shoring and stormwater/construction dewatering conveyance and
treatment system that shall be installed to facilitate the excavation of impacted and contaminated soil,
as well as measures that may be taken to reduce nuisance odors and dust generated by soil excavation,
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as needed.

5.5.1 Shoring

Shoring will be installed as the excavation proceeds to facilitate the safe excavation of contaminated soil
to the required depth. Shoring will be installed around the perimeter of the excavation footprint and will
consist of soldier and secant piles, tiebacks, soil nails, and/or lagging. Soldier piles will be installed along
the perimeter of the approximate western two-thirds of the Property where dense low-permeability
glacial till soils are present and dewatering flow rates are estimated to be minimal, while secant piles
will be installed along the perimeter of the approximate eastern one-third of the Property where
construction dewatering flow rates are expected to be higher in less dense soils. Additionally, a
temporary soil berm will be left in-place along the northern excavation boundary until raker supports
are installed. The preliminary shoring design is provided in the Temporary Shoring Wall Plans dated 21
January 2022 (Appendix G). Shoring will be designed and sealed by a qualified and licensed engineer in
the State of Washington and will be included in the building and permitting plans where required.

Spoils generated from installation of the shoring elements will be managed in accordance with the
CMMP (Haley & Aldrich, 2023).

5.5.2 Odor and Dust Control

If nuisance odors are detected during impacted or contaminated soil excavation activities, the
contractor shall take measures to control odors. These measures may include but are not limited to:
e Sprinkle the Site with water as needed to minimize odor.

* Cover exposed areas with nuisance odors with plastic sheeting at the end of each day and when
excavation activities are not being performed.

® Cover stockpiles with nuisance odors with plastic sheeting when not in use.

As noted in the SWPPP (Appendix F), dust controls will be implemented as required throughout the
duration of the project, using BMP C140. These BMPs are noted in the Stormwater Management Manual
for Western Washington (Ecology, 2019), and may include but are not limited to:

* Limit dust generation by clearing only those areas where immediate activity will take place,
leaving the remaining area(s) in the original condition. Maintain the original ground cover as
long as practical.

e Sprinkle the Site with water until the surface is wet. Repeat as needed.
e Use vacuum street sweepers.
* Remove mud and other dirt promptly so it does not dry and then turn into dust.

* Lower speed limits. High vehicle speed increases the amount of dust stirred up from unpaved
roads and lots.

Additional information on dust monitoring requirements for Haley & Aldrich Site workers is presented in
the HASP (Appendix D).
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5.5.3 Stormwater Management

All appropriate TESC measures will be implemented by the general contractor during the excavation. All
TESC measures and BMPs shall comply with the TESC Plans (Appendix E) and the SWPPP (Appendix F)
and be properly maintained. Maintenance shall include regular inspections of all materials and
inspections following storm events.

No construction site stormwater runoff shall drain as untreated surface runoff to Lake Union unless
testing indicates treatment is not necessary. Stormwater resulting from construction activities is
planned to be collected via sumps and pumps, treated, and discharged to the stormwater system under
the approved discharge permit (Sections 5.1.5 and 5.1.6). The proposed treatment system includes
sedimentation, chemically enhanced sand filtration, and granular activation carbon (GAC). The
treatment system was designed for a flow rate of 250 gallons per minute (gpm). Discharge limits and
sampling requirements are stipulated in Administrative Order No. 21321 issued in accordance with the
discharge permit, as further discussed in Section 5.6.2. If effluent concentrations exceed the CSWGP
discharge limits, contingency actions (e.g., off-Site disposal and KCIW discharge to the combined sewer
system) will be evaluated. The SWPPP (Appendix F) and CMMP (Haley & Aldrich, 2023) provide
additional details on handling, treating, and disposing of contaminated stormwater.

5.5.4 Construction Dewatering

Installation and operation of a temporary construction dewatering system on the Property will occur to
remove water from the construction area during portions of the excavation activities. The temporary
dewatering system will consist of approximately 30 dewatering wells around the perimeter of the
western two-thirds of the excavation and approximately 12 dewatering wells in the interior of the
excavation. Groundwater seepage, if any, will be collected in sumps and pumped out of the excavation.
A localized vacuum wellpoint system may also be installed depending on soil conditions. The dewatering
system design, including dewatering well construction details and proposed locations, is discussed
further in Middour Construction LLC’s Groundwater Control Plan (Appendix H and referenced cross-
sections in Appendix I). All wells will be completed by a licensed well driller and comply with the
requirements of WAC 173-160, Minimum Standards for Construction and Maintenance of Wells.

Upon completion of drilling and dewatering well installation activities, the wells will be developed,
down-well pumps will be installed at the bottom of the well casings, and dewatering activities may
commence. Water captured by the dewatering system will be treated prior to discharging to the
stormwater system under the approved discharge permit (Sections 5.1.5 and 5.1.6). The proposed
treatment system includes sedimentation, bag filters, and GAC. If initial sampling of vinyl chloride
exceeds 30 pg/L, an air stripper may be added to the dewatering treatment system to extend the life of
the carbon media. Vapors from the air stripper would be treated by GAC. The dewatering treatment
system was designed for a flow rate of 250 gpm. The estimated dewatering discharge rates are
presented in Middour’s Groundwater Control Plan (Appendix H). Discharge limits and sampling
requirements are stipulated in Administrative Order No. 21321 issued in accordance with the discharge
permit, as further discussed in Section 5. 6.2. If effluent concentrations exceed the CSWGP discharge
limits, contingency actions (e.g., off-Site disposal and KCIW discharge to the combined sewer system)
will be evaluated. The SWPPP (Appendix F) and CMMP (Haley & Aldrich, 2023) provide additional details
on handling, treating, and disposing of contaminated dewatering discharge.
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5.6 COMPLIANCE MONITORING

This section describes the compliance monitoring requirements for the cleanup action, which will be
performed in accordance with WAC 173-340-410. Compliance monitoring includes three types of
monitoring—protection, performance, and confirmation. These are further discussed below.

5.6.1 Protection Monitoring

Protection monitoring will be performed during construction to confirm that human health and the
environment are adequately protected. Protection monitoring will include dust monitoring and vapor
monitoring during excavation. Additional details for monitoring of Haley & Aldrich Site workers are
provided in the HASP (Appendix D).

5.6.2 Performance and Confirmation Monitoring

Performance monitoring following soil excavation will include collection and analysis of soil samples
from the base and walls of the excavation to confirm that the CULs for Site COCs have been achieved, or
to document the concentration of COCs and other hazardous substances that remain on the Site or
Property, as necessary (e. g., existing data may be used as performance monitoring samples where
appropriate).

Confirmational monitoring serves to confirm the long-term effectiveness of the cleanup action once
cleanup standards and other performance standards have been attained. Confirmational monitoring is
not anticipated because Site COCs are expected to meet compliance upon completion of the cleanup
action and Property redevelopment. Final performance sampling results will serve as confirmation of
meeting compliance with the CULs.

Discharge water monitoring will also be conducted during the project to monitor performance of the
water treatment system and confirm that discharge limits are met for various water quality parameters
prior to entering the stormwater system and Lake Union downstream. As noted in the Administrative
Order, the discharge permit requires compliance with the Water Quality Standards for Surface Waters of
the State of Washington (Water Quality Standards — 173-201A WAC) and prohibits any discharges of
pollutants. Table 1 of the Administrative Order lists all pollutants and water quality parameters and their
associated threshold limits (“Indicator Levels”) that must be met. Monitoring parameters include:

® Petroleum hydrocarbons (GRO, DRO, and heavy oil-range organics) and benzene, toluene,
ethylbenzene, and xylenes

e Total metals (includes 11 metals)

¢ Volatile Organic Compounds (includes 23 compounds)

®  Polycyclic aromatic hydrocarbons and cPAHs (includes 17 compounds)

* Total polychlorinated biphenyls (sum of congeners or isomers or homologs or Aroclors)

e Turbidity

* pH

Performance monitoring specifics, including monitoring procedures, locations, frequency, and analyses
are presented in the Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP) in
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Appendix J. Additional details concerning water monitoring are presented in the SWPPP and
Administrative Order in Appendices F and B, respectively.
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6. Vapor Intrusion Mitigation Design

As noted in the CAP, the cleanup action described in Section 4 for the Site is a permanent cleanup action
that will address Site COCs. Site-related contamination is expected to be less than Site cleanup standards
after implementation of the cleanup action. However, CVOCs associated with the American Linen Site
are present in saturated soil and groundwater below excavation limits and below the future buildings on
the Property.

Groundwater screening levels for protection of indoor air were calculated per Ecology guidance
(Ecology, 2022b), and are 24 pg/L for PCE, 1.4 ug/L for TCE, 180 ug/L for cis-1,2-DCE, and 0.35 pg/L for
VC. Numerous monitoring wells within and immediately adjacent to the footprint of the future buildings
that are screened below the planned bottom of excavation have recent concentrations (2018 to 2022)
of PCE, TCE, cis-1,2-DCE, and/or VC exceeding these groundwater screening levels (Figures 2-8, 2-9a, and
2-9b).

Vapor intrusion mitigation at the Property will be accomplished with three mitigation components
detailed in this section. The three components are:

® Avapor barrier to be installed during building construction;

® The construction of an underground parking garage with a dedicated ventilation system beneath
the footprint of the building; and

e Sealing and venting of sumps and drains located in the building/parking garage that may contain
site groundwater.

6.1 VAPOR BARRIER

A vapor barrier shall be installed beneath the slab and along the below-saturated-grade walls of the new
building structures, including elevator pits at the Property. This building is proposed to include a
waterproofing barrier that can also function as a chemical vapor barrier. The location, design, details,
and installation instructions for the waterproofing barrier must meet the objectives of vapor intrusion
mitigation. This waterproofing barrier shall mitigate vapors containing CVOCs from migrating into the
buildings. The proposed waterproofing material was evaluated for its effectiveness for CVOC vapor
barrier purposes.

The proposed waterproofing material is Coreflex® 60 by CETCO. The Coreflex® 60 vapor barrier is a 60-
mil nominal thermoplastic membrane reinforced with a 5-ounce weft inserted knit polyester fabric
integrally bonded to an active polymer core. The barrier comes in two different widths, 54 feet (i.e.,
Coreflex® 60-54W) and 66 feet (i.e., Coreflex® 60-66W). Coreflex® product information is included in
Appendix K. This vapor barrier creates a physical barrier between subsurface vapors and the building
foundation. Based on discussion with CETCO, Coreflex® 60 has long-term resistance to CVOCs at
Property concentrations received to date and will be confirmed if concentrations are higher than
previously approved. Coreflex® 60 also presents a very low diffusion coefficient for CVOCs, such as PCE
and TCE, similar to other vapor membranes on the market (see Appendix K for Coreflex® 60 diffusion
coefficient results). If an alternative waterproofing barrier is selected by the contractor or property
owner, the barrier will need to be reviewed by the owner’s environmental consultant to document that
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the alternative meets with objectives of vapor intrusion mitigation. This information will be provided to
Ecology for review and approval prior to installing the alternative barrier material.

In coordination with the pouring of the foundation slab, the barrier shall be installed in accordance with
the specifications and manufacturer’s instructions in Appendix K, as well as final design drawings once
the waterproofing membrane is selected. Application shall be by professional installation technicians
certified by the manufacturer (if needed) to install the barrier. Vapor barrier penetrations, such as pipe
penetrations and utility hangers, will be sealed in accordance with the vapor barrier manufacturer’s
instructions. Example penetrations details are included in Appendix K; however, specific details will be
prepared once the waterproofing vapor membrane is selected. The owner’s representative shall observe
vapor barrier installation and quality control/quality assurance (QA/QC) activities. Proper QA/QC
activities specific to the vapor barrier manufacturer will be completed and documented by the
installation contractors and certified by an independent qualified third party. These activities may
include, for example, coupon sampling (to measure thickness if the barrier has a spray applied
component) and smoke testing. Smoke testing will be performed by using a smoke machine to force
non-toxic smoke-filled air (fog) underneath the vapor barrier and observing whether there are leaks
through the vapor barrier. Identified leaks will be repaired and smoke testing repeated until no leaks are
observed. The smoke test will also be repeated immediately prior to the concrete pour, after rebar
activities are completed, and additional identified leaks will be sealed. Information regarding installation
of the vapor barrier and results of smoke testing will be included in the final Cleanup Action Completion
Report (CACR).

6.2 UNDERGROUND PARKING GARAGE

The underground parking garage constructed beneath both towers of the planned future building will
also serve to mitigate potential vapor intrusion for the occupied spaces of the building. The garage will
provide a gap between continuously occupied spaces and the impacted groundwater. The parking
garage will essentially act as a “vapor intrusion mitigation system by building design.” The parking
garage will consist of four sub-grade parking levels that will contain parking as well as utility areas, fire
water storage, plumbing room, and pump room. The current design does not include continuously
occupied space in the sub-grade parking levels. The parking garage will be designed and specified by
others; however, it is general practice for parking garages to be sealed from other occupied spaces (e.g.,
utility penetrations, doors, windows, lighting fixtures, etc.) to mitigate the migration of car exhaust (e.g.,
carbon monoxide, nitrogen oxide) into occupied spaces.

In addition, enclosed parking garages are typically ventilated using a dedicated heating, ventilation, and
air conditioning (HVAC) system such that minimum industry standard air exchange rates are achieved.
The ventilation of parking garages is also typically set to maintain a negative pressure within the parking
garage relative to the occupied areas above, mitigating the ability for air to move from the parking
garage into the occupied space. Once available, the owner’s environmental consultant will verify that
the plans for the construction of and ventilation of the parking garage are consistent with mitigating
potential vapor intrusion. The attenuation of potential sub-slab soil vapors across the designed vapor
barrier as well as the additional attenuation and dilution from ventilated, depressurized, and sealed four
levels of parking garage are sufficient to mitigate the potential for vapor intrusion within the planned
buildings.
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6.3 SUMPS AND DRAINS

The building design plans will include a method to manage groundwater that infiltrates into the parking
garage levels located below the groundwater table. Groundwater will be collected in a drainage system
that will include piping and sumps within the parking garage and may include water treatment. Vapor
intrusion mitigation will consider this pathway and include necessary measures (e.g., sealing the sumps,
providing check valves on connected floor drain piping).

22

ALDRICH



7. Environmental Covenant

The cleanup action for the Site is a permanent cleanup action, and no residual contamination from the
Site is expected to remain after implementation of the cleanup action. However, CVOC-impacted
saturated soil and groundwater from the American Linen Site is present beneath the Property.
Receptors at the Property (i.e., construction workers, workers and patrons of commercial and retail
facilities, and area residents) may come in contact with on-Property American Linen Site impacts from
the following exposure pathways:

e Breathing potentially CVOC-impacted air due to concentrations present in saturated soil and/or
groundwater.

* Ingesting impacted groundwater.

To mitigate these exposure pathways and protect Property receptors from American Linen Site impacts,
an environmental covenant will be filed to place limitations on the use of the Property and will require
that engineering controls remain in place.

The environmental covenant is expected to prohibit extraction and use of groundwater and require that
the vapor barrier and protective cap remain in place at the Property and be monitored and maintained
appropriately. A draft environmental covenant is included in Appendix L. An environmental covenant
will be filed in conjunction with the final CACR, as noted in Table 8-1.

23

ALDRICH



8. Schedule and Reporting

8.1 IMPLEMENTATION SCHEDULE

Implementation of the cleanup action will occur in conjunction with Property redevelopment, scheduled
to begin within 180 calendar days of Ecology’s approval of this EDR or after permit acquisition in
accordance with the CAP. The preliminary project schedule is provided in Table 8-1 below. Any revisions
to the project schedule will be noted in the progress reports to Ecology, which are described in

Section 8.2.

Table 8-1: Preliminary Implementation Schedule

Task

Schedule

Acquire Project Permits

First Quarter 2024

Site Preparation and Mobilization

First Quarter 2024

Monitoring Well Decommissioning

First Quarter 2024

Shoring, Perimeter Dewatering Well, and Drilled Shaft
Installation

First — Second Quarter 2024

Excavation and Compliance Soil Sampling

First — Fourth Quarter 2024

Interior Dewatering Well Installation

Third Quarter 2024

Construction Dewatering

First Quarter 2024 — Third Quarter 2025

Vapor Barrier Installation®

Fourth Quarter 2024 — Second Quarter 2025

Submit Agency Review Draft CACR

180 calendar days following completion of cleanup
action

60 calendar days after receipt of Ecology’s final

Submit Final CACR
comments

File Environmental Covenant? In conjunction with Final CACR

Submit Monthly Progress Reports 15 calendar days after the end of each month?

Notes:
1) Required for other contaminated sites at the Property, rather than for cleanup of the Seattle DOT Mercer Parcels Site.

2) Upon mutual agreement by Ecology and 800 Mercer, LLC, the Progress Reports may be submitted quarterly, depending
on the current activities at the Site.

8.2 PROGRESS REPORTS

Progress reports will be prepared monthly, in accordance with the requirements of the PPCD, and
submitted to Ecology via email no later than the 15th day of each month.3 The progress reports will
document work completed in the previous month and planned for the upcoming month to implement
the cleanup action and will also include all other information specified in Section XII of the PPCD.

3 Upon mutual agreement by Ecology and 800 Mercer, LLC, the progress reports may be submitted quarterly,
depending on the current activities at the Site.
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8.3 CLEANUP ACTION COMPLETION REPORT

After completion of the cleanup action for the Site, a CACR will be prepared to meet the requirements of
WAC 173-340-400(6)(b). The Agency Review Draft CACR will be submitted to Ecology no later than 180
calendar days following completion of the cleanup action, as noted in Table 8-1.

The CACR will document construction activities performed to complete the cleanup action described in
this EDR. Deviations from this EDR, if any, shall be described in the CACR, as well as the rationale for
deviations. The CACR shall include results from compliance sampling, a figure showing sample locations,
and the total quantities of impacted and contaminated soil disposed of by soil classification.

Analytical data collected during the cleanup action shall be uploaded to Ecology’s Environmental
Information Management System in conjunction with submittal of the CACR.
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. Blsic \ / — e ’; s o_<il !
s . ¢ Y = / T o l
/ fi / :
/ /
| / / 5,»" i
/
HMW-195 /
Ty HMW-20S Mﬁ / L0, MEB-1S ‘
! Y EL536 oo EL51.3 7 Y e L EL31
=z 1 — s s g :
LIJ 1 ,fﬁ /
> , y 7/ o5
; [ w51 K : 3
LI;J l' EL58.4 W by T :
/[ —
4 | S e T '
; EL34s - s |
1 / ’
| 8 «
1
i o MBB-21
EL47.6
- !
Héf.vg:g,\ HMW-61B HMW'{ = oy I
EL 587 {EL'58.6 W e —_— i r—— = — —— — ‘
i /%—4"/_ __ s =
B S = s ;
/ /;,
" \itGs| Huws . BB Ty
> ’ = e e R MBB-22 09/21/2020 | 09/21/2020 | 09/21/2020 | 09/21/2020
: o 0y e 5 ft 15 ft 20 ft 25 ft
/ — =5 -
- | b P = b el37.05 | el27.05 | el2205 | el17.05
— S
Y —_— e cPAHs-TEQ 0.42 0.0019 U 0.0019 U 0.0019 U
_4 e e SRR MERCER ST
N / S
— ’
/__ ____--— |HMW-7IB 02/28/2020 | 02/28/2020 | 02/28/2020 | 02/28/2020 | 02/28/2020
5 ft 10 ft 15 ft 20 ft 25 ft
/ el 53.69 el 48.69 el 43.69 el 38.69 el 33.69 N
/ cPAHs-TEQ 0.089 0.017 0.44 0.016 0.072
/ 0 20 40 80
/ T — Feet
cPAHs-TEQ IN SOIL (mg/kg) SAMPLE DEPTH INTERVALS = EXCAVATION LIMITS; TO BE EXCAVATED TO SOME SAMPLING LOCATIONS MAY HAVE BEEN SLIGHTLY OFFSET ON THIS MAP TO REDUCE SYMBOL OVERLAP Seattle DOT Mercer Parcels Site
= ELEVATIONS RANGING FROM 7.75 TO 1.75 FT .
@ o 5 <5FTBELOW GROUND SURFACE (BGS) - RED TEXT INDICATES EXCEEDANCE OF DIRECT CONTACT OR PROTECTIVE OF GROUNDWATER SCREENING LEVELS Seattle, Washington
g _—_| PROPERTY BOUNDARY SCREENING LEVELS PROVIDED BY ECOLOGY (NOVEMBER 17, 2020)
>0.38 TO 1.90 5TO 10
= - ____ APPROXIMATE LIMTS OF 2H:1V SOIL BERM CONCENTRATIONS IN MILLIGRAMS PER KILOGRAM (mg/kg) SCREENING LEVELS FOR cPAHs-TEQ IN SOIL (mg/kg) PAH Distribution in Soil
8 o003 = oot THATWILL BE EXCAVATED LAST DEPTH IN FEET BELOW GROUND SURFACE (BGS) DIRECT | PROTECTIVE ¢ istribution in Sol
8 ND/0O TO <0.19 8 15TO 20 — FORMER BROAD STREET 1958-2012 ELEVATION IN FEET (NAVD 88); EL. = GROUND SURFACE ELEVATION ZONE CONTACT OF GW 0202738-100 04/23
= NODATA 5 20702 Y O D T T RETECTION LIMITAS INDICATED AERIAL IMAGERY SOURCE: EAGLEVIEW Vadose (0 to 25 ftbgs) 0.19 045
= /= MULTIPLE RESULTS INDICATE THAT A FIELD DUPLICATE WAS TAKEN Saturated (>25 ftbgs) 019 0.022 Figure
3 »25 CPAH = CARCINOGENIC POLYCYCLIC AROMATIC HYDROCARBON
- CPAHS-TEQ = CARCINOGENIC POLYCYCLIC AROMATIC HYDROCARBON ALDRICH 2 -5
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GIS FILE PATH:

HMW-6D | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020 MBPP-8 | 03/08/2019 =
5 ft 10 ft 15 ft 25 ft 30 ft 15 ft MBB-5 | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020 | |/|MBB-6 | 03/03/2020 | 03/03/2020 | 03/03/2020 | 03/03/2020 | 03/03/2020 MBB-8 | 02/26/2020 | 02/26/2020 | 0212612020 | 0212612020 | 0212612020
el 53.58 el 48.58 el 43.58 el 33.58 el 28.58 el 42.52 5 ft 10 ft 15 ft 20 ft 25 ft > 5 ft 10 ft 15 ft 20 ft 25 ft 5 ft 10 ft 15 ft 20 ft 25 fi
As 16.4 21.8 24.4 18 1.61/1.42 As 16 el 45.53 el 40.53 el 35.53 el 30.53 el 25.53 < el 45.33 el 40.33 el 35.33 el 30.33 el 25.33 el 44.66 el 39.66 el 34.66 el 29.66 el 24.66 / 1
As 232 6.56 1.81 1.34 151| (= [As 212 9.18 1.84 2.08 16 s 219 175 1716 16 113l
HMW-6IB | 03/03/2020 | 03/03/2020 | 03/03/2020 | 03/03/2020 | 03/03/2020 0
St 1ot 151t 201t 251t ROY ST MBB-18 | 09/01/2020 | 09/01/2020 | 09/01/2020 | 09/01/2020 MBB-9 | 02/26/2020 | 02/26/2020 | 02/26/2020 | 02/26/2020 | 02/26/2020
el 53.67 el 48.67 el 43.67 el 38.67 el 33.67
A 134 15.9/14.9 222 25.6 2.23 St 1ot 151t 201t 51t 10 ft 15 ft 20 ft 25 ft
S . . . . . - el 46.33 el 41.33 el 36.33 el 31.33 el 42.55 el 37.55 el 32.55 el 27.55 el 22.55
As 14.2 6.2 1.13 1.61 As 9.58 1.94 1.72 1.7 1.27
21417-MB1 MBGW-12 MEBPP-7
EL55.4 EL 5470 EL49.8 MBPP-5 s
(-] EL 45.9 MBGW-1
HMW-17S e oy il — SRS L S - 1T EE -~ Eaw
— EL57.7. ! = P ~ ~EL453 =
! ra
MBB-1 / ~ Ly 21417-MB6 e
EL55.0 MBp8 : /— ~“Elis2 ~wEeh i o T 21417-MB10 | 05/11/2017 | . |
MBGW-6 EL4S. 7 1BB-20 e 28t
: EL 52.5 / MBB-23 el 10.08
MBB-2 - MBGW-3 MBGW-4 7 EL 47.2 .
EL 55.5 rt?_ti\gvés / EL47.8 _—EL413/ As 7.75
4 T
HMW-18S (-] MBGW-2 = 21417-MB9
EL57.5 ) EL46.1 s EL 30.0
MEBB:5 - / L8 1 L 39,
EL54.8 A EL50.5 (™ pp.6 / !
; \; EL 50.3 / Z
' \ Ly, A
I \ - . / e
\ / 1
4 ~ o / i
HMW-19S ~ /
EL 58.4 : S MBB-22-
: EUsa v HMW-20S MBB-18 EL42.0 MBPP-1 ‘
! S EL 53.6 . EL513 / P EL 45.3 3
= ! g -] 2417-MB10° |,
> , / g — EL 38.1
MBPP-4
; i w518 s & i 8
1 £ 1
HMW-91A
= l = HMW-9S ___EL 55.3 y al I
& EL 554
L ! -
1 ~
o 1’{'_"‘,\,’593? SN —— —— —_MBB19 — MBPP-3 )
| 3 \1BBA7 EL51.7 - EL45.9 '
i MBPP-8| EL 549 = — 21417-MB11
i EL 57.5 o+ EL39.0
) —
| B 4
5 _ MBGWS MBPP-2 HMW-11S |
i !
EL445 EL415 !
' - MBB-21 - MBGW-15
l > Huw-10p EL476 EL 40.0 ’
/ HMw-10s EL48.2 -
o — e
6L, iMW-61BEL 58.6 — e — — —
EL 587, T T e o !
o — s — s i
y - =" j
—
—_—
/ 21417-MB4 3. J— E
; EL57.2 o e P =
/ HMW-TIB ) Mgf;’g-;ﬂ BN el HMW-9D | 02/27/2020 | 02/27/2020 | 02/27/2020 | 02/27/2020 | 02/27/2020
/ ’ EL 58.7 — N P 5 ft 10 ft 15 ft 20 ft 25 ft
AT PR b == el 50.32 el 45.32 el 40.32 el 35.32 el 30.32
/ ! EL57.5 e e As 1.78 1.38 15.3 255 1.46
l e — -~ "T|HMW-9IB | 02/28/2020 | 02/28/2020 | 02/28/2020 | 02/28/2020 | 02/28/2020
iR st 13 ft 15 ft 20 ft o5 ft MERCER ST HMW-9S | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020
HMW-6IA | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020 | o el 1 50.36 6l 42.36 1 40.36 el 35.36 130.36 5 ft 14 ft 17 ft 20 ft 25 ft
5 10t 15t 20 30 % > s =75 o4 78 o 126 el 50.39 el 41.39 el 38.39 el 35.39 el 30.39
el 53.65 el 48.65 el 43.65 el 38.65 612865 F-—" As 2.64 14.5 17.7 13 1.36
As 15.6 13.6 18.6 18.3 3.1
HMW-7IB | 02/28/2020 | 02/28/2020 | 02/28/2020 | 02/28/2020 | 02/28/2020 | |HMW-8IB | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020 | 03/02/2020 N
e 5 10 ft 15 ft 20 ft 25 ft 51t 10 ft 15 ft 20t 25t
/ el 53.69 el 48.69 el 43.69 el 38.69 el 33.69 el 52.97 el 47.97 el 42.97 el 37.97 el 32.97
As 15.3 13.8 19.9 256 8.13/8.49 As 214 19.5 171 4.86 1.12/1.06 0 20 40 80
- ] —— o o
ARSENIC IN SOIL (mg/kg) SAMPLE DEPTH INTERVALS = EXCAVATION LIMITS; TO BE EXCAVATED TO SOME SAMPLING LOCATIONS MAY HAVE BEEN SLIGHTLY OFFSET ON THIS MAP TO REDUCE SYMBOL OVERLAP Seattle DOT Mercer Parcels Site
= ELEVATIONS RANGING FROM 7.75 TO 1.75 FT .
RED TEXT
. 1467073 3 <5FT BELOW GROUND SURFACE (BGS) - INDICATES EXCEEDANCE OF PROTECTIVE OF GROUNDWATER SCREENING LEVELS ADJUSTED UP TO NATURAL BACKGROUND Seattle, Washington
7370 146 = sto10 __| PROPERTY BOUNDARY SCREENING LEVELS PROVIDED BY ECOLOGY (NOVEMBER 17,2020) | SCREENING LEVELS FOR ARSENIC IN SOIL (mg/kg)
S =7 ' - ____ APPROXIMATE LIMTS OF 2H:1V SOIL BERM CONGENTRATIONS IN MILLIGRAMS PER KILOGRAM (mg/kg) Al levels adiusted up to natural backaround o )
3 NDIOTO<73 = 107015 THAT WILL BE EXCAVATED LAST ) P g Arsenic Distribution in Soil
tj DEPTH IN FEET BELOW GROUND SURFACE (BGS) PROTECTIVE
5 NODATA = 1571020 —— — FORMER BROAD STREET 1958-2012 ELEVATION IN FEET (NAVD 88); EL. = GROUND SURFACE ELEVATION ZONE OF GW 0202738-100 04/23
- U = NON-DETECT AT DETECTION LIMIT AS INDICATED
(= 2071025 ) = ESTIMATED VALUE Vadose (0 to 25 ft bgs) and 73 Figure
/= MULTIPLE RESULTS INDICATE THAT A FIELD DUPLICATE WAS TAKEN .
5 »>25 Saturated (>25 ft bgs) ALDRICH 2-6
AERIAL IMAGERY SOURCE: EAGLEVIEW
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GIS FILE PATH:

MBB-28 05/25/2022 |  [MBB-29 05/25/2022 | 05/25/2022 | 05/25/2022 | |Mw-346 05/19/2021 | 05/19/2021 | |MBGW-5 03/11/2019 | |MBB-38 06/01/2022 | 06/01/2022 | 06/01/2022
45 ft 34 ft 39 ft 44 ft 415 f 47 ft 45 ft 34 ft 39 ft 44 ft MBB-41 05/24/2022 21417-MB8 | 05/11/2017 MBB-40 06/02/2022
¢l 8.88 el 17.43 el 12.43 el 7.43 el 10.28 el 4.78 el 4.87 el 15.75 el 10.75 el5.75 201t 27t 391t
PCE 056| [PcE 0.22 2 45| [Pce 443 1.98| [PCE 34| [PCE 0.55| 0.43 J/0.085 J 12 el 18.84 el 18.28 el 8.96
TCE 0.04| |TCE 0.027 0.18 053] |TCE 0415 0.228| [TcE 047| |TCE 0.056| 0.08 J/0.02 UJ 02 PCE 0.03| |PCE 0.0238 PCE 0.19/0.18
cis-1,2-DCE 13| |cis-1,2-DCE 0.072 0.86 0.66| |cis-1,2-DCE 0.661 0.148| | cis-1,2-DCE 0.26| |cis-1,2-DCE 0.05U| 0.05U/0.05 U 0.064 TCE 002U |TCE 0.0152U TCE 0.029/0.03
Ve 0.19| |ve 0.05U 0.089 0.05U| [vc 0.124 0.0149| |ve 0.05U| [ve 0.05U| 0.05U/0.05U 0.05U cis-1,2-DCE 005U |cis-1,2-DCE | 0.0152U cis-1,2-DCE | 0.05 U/0.05 U
VC 0.05U] [vC 0.00152U VC 0.05 U/0.05 U
MW-345 | 05/20/2021 05/20/2021 MW-153
41t 47 ft EL 54.84 MW-147 MBGW-3 03/07/2019
EL 52.49 25 ft MW-148 MBB-23 09/21/2020
el 11.85 el 5.85 — EL44.29 201t
PCE 0.275] 0.0228 J/0.00622 J 21417-MB1 \— MBGW-12 MBPP-7 el22.77
TCE 0.0273|  0.00257/0.00105 J EL 55.43 EL 54.00 gl-v\g_;g% EL 49.77 PCE 0.074 yLBrspég el 17.18
cis-1,2-DCE 0.984 0.0073/0.122| L MBB.27 * -- s TCE 0.02U - ’éf?:%; PCE 0025U
Ve 0.189 0.181/0.136| "D '8770. EL57.40 g-28 / cis-1,2-DCE 0.05Uf— ~ - A [ 2417.me8 TCE 0.03 U
T 2 MBB-29 L = 005U é’.'_ny'ﬂ < EL45.28 cis-1,2-DCE 0.014
MBB-30 05/25/2022 | 05/25/2022 Bl 302 = —— —_ =7 -y -~ ve 0.005 U
: 21417-MB6 —_— ——WBBA5 T == -, = e bl
44 ft 46 ft MBGW-6 \ EL 48.22 MBB-10 EL 46.49 _—_;I
el 10.1 el 8.1 MW.345 comEL 52:50 NBOW S EL'49.55 MBB-23 —
PCE 017 0.043 EL52.85 LS ELAT.TT WBB20  PLav30 ELAT1S MBB-44 | 05/23/2022 !
TCE 0.09 0.033 - EL 47.53 341t
cis-1,2-DCE 0.52 0.05U MW-346 MEoW.2 el12.2 21417-MB9 ‘
VC 0.53 0.054 EL 51.78 : PCE 0.12 EL 39.05
TCE 0.031 :
IWS-03 03/21/2022 BB 321 2-DCE iy 5?1] ,
39 ft EL 49.66 MBB-40 |
ol 13.3 MBB-6 e T g Meee, e L M 19)
: NW-114 EL50.33 - [ MBB-46 EL38.29 -
PCE 0.511 J- HMW-19S . / EL 47.08
TCE 0.736 ELSEA MBB-31 EL 5410 MW-347 MBB-18 MBB 22 TR
cis-1,2-DCE 2.99 J- ! N SS0gELST.22 EL 5279 21417-MB5 L 51.33 22 : EL45.28
Ve 0.479 ! : : MBB-37 )
EL 50.99 g
, =20 /— MBB-42 HITMBI0_
MBB-35 05/31/2022 MBPP-4 3
i EL 48.34/ MBGW-14
391t | HMW-51B EL 46.09 |
el 13.49 , EL 58.44 !
26
PCE 0.22 HMW-9D MBPP-6
TCE 0.039 : ELssx EL'52.2 "/
. 1 =
MWw-348 _ ———MBB-19 21417-MB7 MBB-43
cis-1,2-DCE 0.14 EL 54.97 EL 53.96 EL 51.68 < — —/BB 5 EL 47.38 EL46.75 L :
VC 0.05U MBPP-8 — EL 49.48 = 21417-MB11
EL57.52 TR ) MBB-17 HBR-36, EL 39.04
MBB-32 EL 55.70 15579 EL 54.88 SEL L 39,
EL 57.53 MBGW-8 MBPP-2 HMW-11S t
IWS-02 03/22/2022 HMW-918 MW-340 EL 47.08 EL 44.46 EL 41.47 |
415 ft EL 55.36 EL 55.84 MBB-21
3 HMW-10DEL 47.60
el 11.79 MBB-39 EL 48.16
EL 49.15° -
PCE 0.453 J- Fél\lf\gvé‘!,lo/\ HMW-81B HMW-111B 4
TCE 0.0164 : EL 57.97 MBGH-9 A EL30.70 |
is-1.2- HMW-61A g HMW-6D : -
\C/'Z 1.2-DCE 018'23 e MBB-33 MBGW-16 et e — — = i o
. EL 55.43 . b\ —_—— " i i i e pETS |
3 MW-326 1
EL 49.71 / EL 41.31 3
IWS-05 03/16/2022 21417-MB4 =
46t ELS7:24 MBGW-10
HMW.7IB TS e % MBB-37 06/01/2022 | 06/01/2022 | 06/01/2022 | 06/01/2022 MBB-42 06/03/2022
61869 EL 58.69 . 0 341t 391t 441t 46 ft 39t
PCE 0-28 EET o — e 11699 | el11.99 | el6.99 el 4.99 el 8.55
TCE 0.0215 EL 57.55 2 PCE 12 0.12 0.17 0.059 PCE 0.052
cis-1,2-DCE 0.913 s e TCE 0.11 0.023 0.031 0.02U TCE 0.048
ve 0.0948 Tt cis-1,2-DCE 026 0.14 0.05U 005U| |cis-1.2-DCE 0.058
e
> = VC 0.05U 0.05U 0.05U 0.05U ve 005U
L fE— mm—" A
N e 7
Iws-01 03/16/2022 IWs-06 03/15/2022 | fws-09 03/24/2022 MW-349 05/17/2021 IWS-10 03/23/2022 | |Mw-348 05/18/2021 | [MBB-36 06/02/2022 IWS-07 03/14/2022 MW-347 05/19/2021
485 ft 455 ft 47 ft 49 ft 46 ft 41 ft 43 ft 405 ft 445 ft
el7.15 el8.72 el 7.97 el 6.84 el 8.28 el 12.96 el 10.06 el 12.68 el 8.29 N
PCE 0.294 PCE 6.06( Ipce 1.54 PCE 105| [pPcE 8.75| |PCE 0.749| [PCE 0.025 U PCE 1.37 PCE 1.36/1.08
TCE 0.155 TCE 04441 |yce 0.911 TCE 0.209| |TCE 0.648| |TCE 0.249| |TCE 002U| |TCE 0.211 TCE 0.699 J/0.509 J
cis-1,2-DCE . cis-1,2-DCE 126 cis-1,2-DCE 5.05 cis-1,2-DCE 0572 [cis-1,2-DCE 1.93| |cis-1,2-DCE 6.55| cis-1,2-DCE 0091 |cis-1,2-DCE 414 |cis-1,2-DCE 0.954/0.753 0 20 40 80
Ve 0.408 Ve 0.888( |yc 0.542 Ve 00752 |vc 0.351| |ve 0.569| |vC 0.05 U Ve 1.18 Ve 0.466 J/0.321 J I N oot
H - SOME SAMPLING LOCATIONS HAVE BEEN SLIGHTLY OFFSET ON THIS MAP B
CVOCs in SOIL SAMPLE DEPTH INTERVALS —_— Ei(goxﬁggg llimgsmgolzglé I\EIX7C¢5V$8E1D7-;OFT SOME SAMPLING LOCATIONS i Seattle DOT Mercer Parcels Site
P — : : Seattle, Washington
. CVOC DETECTION WITHIN EXCAVATION LIMITS tj <10 FT BELOW GROUND SURFACE (BGS) . RED TEXT INDICATES DETECTION OF CONSTITUENT(S) ’ g
"] PROPERTY BOUNDARY
() - DATA BOXES ARE ONLY SHOWN FOR SOIL SAMPLES WITH DETECTIONS
. CVOC NON-DETECT WITHIN EXCAVATION —J 107020 . OF CVOCs WITHIN EXCAVATION LIMITS. REFER TO THE REMEDIAL
LIMITS APPROXIMATE LIMTS OF 2H:1V SOIL BERM
— — — THAT WILL BE EXCAVATED LAST INVESTIGATION REPORT FOR ADDITIONAL SAMPLE RESULTS Cvoc D. t .b t. . S .I
5 2071030 s Distribution in Soi
8 CVOC DETECTION, PRE-2017 AND/OR CONCENTRATIONS IN MILLIGRAMS PER KILOGRAM (mg/kg)
OUTSIDE EXCAVATION LIMITS 8 30 TO 40 CVOC = CHLORINATED VOLATILE ORGANIC COMPOUND CVOCs CONSIST OF: DEPTH IN FEET BELOW GROUND SURFACE (BGS) 0202738-100 05/23
8 CVOC NON-DETECT, PRE-2017 AND/OR i 4070 50 U = NON-DETECT AT DETECTION LIMIT AS INDICATED PCE = TETRACHLOROETHENE ELEVATION IN FEET (NAVD 88); EL = GROUND SURFACE ELEVATION
OUTSIDE EXCAVATION LIMITS —J J = ESTIMATED VALUE TCE = TRICHLOROETHENE Figure
; : EXCAVATION BOUNDARY SOURCE: DIGITIZED FROM PLAN
— I J- = ESTIMATED VALUE, BUT THE RESULT MAY BE BIASED LOW cis-1,2-DCE = cis-1,2-DICHLOROETHENE TITLED "ARE - MERCER BLOCKS " NBB.. 11 NOVEMBER 2020
t:j NO DATA t:j > 50 /=MULTIPLE RESULTS INDICATE THAT A FIELD DUPLICATE WAS TAKEN VC = VINYL CHLORIDE ' ' ALDRICH 2-7

AERIAL IMAGERY SOURCE: EAGLEVIEW
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GIS FILE PATH:

MW-154 04/30/2018 01/21/2019 04/24/2019 07/15/2019 10/14/2019 01/21/2020 04/30/2020 07/10/2020 11/09/2020 02/08/2021 05/10/2021 BB-8 04/11/2018 | 01/23/2019 | 04/23/2019 | 07/17/2019 | 10/22/2019 | 01/20/2020 | 05/12/2020 | 07/27/2020 | 11/17/2020 | 02/11/2021 | 06/07/2021
25 - 35 (ft) 25 - 35 (ft) 25 - 35 (ft) 25 - 35 (ft) 25 - 35 (ft) 25 - 35 (ft) 25 - 35 (ft) 25 - 35 (ft) 25 - 35 (ft) 25 - 35 (ft) 25 - 35 (ft) 30-40(f) | 30-40(ft) | 30-40(f) | 30-40(ft) | 30-40(f) | 30-40(ft) | 30-40(f) | 30-40(ft) | 30-40(f) | 30-40¢f) | 30-40 (f)
ol 28.22 t0 18.22 |6l 28.22 to 18.22 |6l 28.22 to 18.22|el 28.22 to 18.22 el 28.22 to 18.22 el 28.22 to 18.22 |el 28.22 to 18.22 |el 28.22 to 18.22 |el 28.22 to 18.22| el 28.22 to 18.22|el 28.22 to 18.22 el 13.72 10 3.72|el 13.72 t0 3.72|el 13.72 t0 3.72|el 13.72 10 3.72| el 13.72 t0 3.72 el 13.72 t0 3.72|el 13.72 to 3.72]el 13.72 t0 3.72| el 13.72 to 3.72el 13.72 t0 3.72|el 13.72 t0 3.72
PCE 4.46 17 1.02 69.5 4.99 116 121 10.9 73.9 472 3.41| [PCE 33.74 133 488 169 135 J 138 142 165 215 20.1 54.4
TCE 0.23J 0334 0.214 J 5.75 0.445 J 0.999 1.06 0.786 6.84 0.501 0.453| |TCE 6.13J 43.1 9.09 28.9 46.6 25.4 30.8 46.8 107 J+ 3.83 12.3
cis-1,2-DCE 1.77 2.03 1.76 2.55 14 2.26 2.58 1.83 177 0.203 0.134| |cis-1,2DCE 4.64 81.5 7.57 19.3 31.8J 16.5 17.6 26.3 101 219 6.94
ve 7.48 352 0.797 02114 05U 05U 05U N/A N/A 01U nal |ve 05U 0.618 0.5 UJK 05U 0.162 J 05U 05U N/A 0.302 01U 0.079 J
MW-146 04/30/2018 | 01/22/2019 | 04/24/2019 | 07/19/2019 | 10/14/2019 | 01/24/2020 | 04/30/2020 | 07/09/2020 | 11/10/2020 | 02/08/2021 | 05/04/2021
30.8-49.8 (ft) | 39.8 - 49.8 (ft) | 30.8 - 40.8 (ft) | 39.8 - 49.8 (ft) | 30.8 - 40.8 (ft) | 30.8 - 49.8 (ft) | 39.8 - 49.8 (ft) | 39.8 - 49.8 (ft) | 30.8 - 49.8 (ft) | 39.8 - 49.8 (ft) | 39.8 - 49.8 (ft) e a272018 12172019 232019 5772372019 101162019 0172072020 0210572020 0810372020 171172020
el 13.06 to 3.06 |l 13.06 to 3.06 |el 13.06 to 3.06|el 13.06 to 3.06 |el 13.06 to 3.06|el 13.06 to 3.06|el 13.06 to 3.06 el 13.06 to 3.06|el 13.06 to 3.06 | el 13.06 to 3.06|el 13.06 to 3.06 20-30 (1) 20-30 (1) 20-30 (1) 20-30 (1) 20-30 (1) 20-30 (1) 20-30 (1) 20-30 (1) 20-30 (1)
PCE 3.56 229 15 3.08 2.03 211y 50U 0.781 0.21 0.704 4 N/A ol 24.47 0 14.47 |6l 24.47 t0 14.47 |l 24.47 to 14.47 |6l 24.47 to 14.47 |el 24.47 to 14.47 |el 24.47 to 14.47 |el 24.47 to 14.47 |6l 24.47 to 14.47 | el 24.47 to 14.47
TCE 48.4 21.6 12.4 14.4 6.77 50 U 50 U 317 2.8 352 N/A oE 45 7 e - i -3 0 s e
cis-1,2-DCE 900 1080 257 257 1350 1460 2100 2750 3800 2690 536 or 0334 4 0s81 P 100 g 18 3 - ”
ve 2100 1370 383 580 2830 3900 6040 8610 5200 3910 4310 cis-1,2-DCE 0.466 J 0.274 71.9 12.1 36.2 12.7 16.4 9.74 1.7
Ve 0.447 J 05U 6.54 K 0354 05U 05U 05U N/A 0.19 J+
g el st
T QY
R &
BB-8
W-1 - W-155
- PSS —— = = - = ——o g z
MBGW-12 | 03/19/2019 Ve :q;sew-m P ——— @MEPPS e e r w
17.5 - 27.5 (ft) Q . . : /‘ — M. <>(
el 36.5 to 26.5 Q .MBGW-G \ A w
?g; > 1 = e % i MW-344 ol l: MBGW-1 03/06/2019 -
cis-1,2-DCE 1U L HW: M- = 20 -30 () =
’ > W-18 EES 119.95 t0 9.95 &)
Ve 0.2U MER-8 ’ w & wl
o ® N s ° ; z PCE 9.5 =
w ﬁHMW-195 MBB-24 TCE 3.9
& i = cis-1,2-DCE 19
MW-344 06/01/2021 11/18/2022 x = e 02U
30.4-40.4 (ft) | 30.4-49.4(f) &) EE :
el 13.624 to 3.624 el 13.624 to 3.624 ¢
PCE 0.092 J 01U
TCE 0.094 0.7 MBB-10 02127/2020
cis-1,2-DCE 8.5 620 HMW-11S - § 35 - 40 (ft)
Ve 9.95 942 H MBGW-1 1 el 14.66 to 9.66
] MBGW-9 23 &8 | PCE 98
E HMW.-61 $HMW * P oeets _ s TCE 59
> g e & -Q—MW-315 cis-1,2-DCE 130
<HMW-20S | 09/18/2020 Ll s ve 088
% 25 - 35 (ft) Lol )Bg"ﬂ'_’_ oL == MERCER ST
X el 28.81to 18.81 T MBGW-3 03/07/2019
QD: PCE 4.7 16 - 26 (ft)
TCE 0.38 el 31.77 t0 21.77
cis-1,2-DCE 14 SCE P
VC 0.99 TCE 7.4
cis-1,2-DCE 4.8
Ve 02U
HMW-20IA | 09/18/2020 | 06/02/2021
41-51(f) | 41-51(f)
el 12.83 t0 2.83 |el 12.83 t0 2.83 MBGW-15 03/15/2019
PCE 5.5 1.37 20 - 30 (ft)
Te 1° o1 HMW-4IA | 03/25/2019 | 03/10/2020 HMW-9IA 03/19/2020 | 06/02/2021 MBB-5 03/05/2020 MBB-6 03/05/2020 MBB-7 03/04/2020 HMW-2IA 03/25/2019 | 03/12/2020 PCE 28Tt 10'2;
cis-1,2-DCE 840 6400 0. 60 32-37 (1) 2530 (ft) 27 - 32 (ft) 34.8-44.8 (ft) | 34.8 - 44.8 (ft)
Vo 50 5940 60 (ft) | 50 - 60 (ft 36.7- 46.7 () | 36.7 - 46.7 (ft) pemeril hengtesdiil TCE 1u
el871t0-1.3 |el87t0-1.3 el 18.56 to 8.56 el 18.56 to 8.56 el 18.53 to 13.53 el 2533 t0 20.33 el 22.41 to 17.41 el 10. : : : cis-1.2-DCE 1U
PCE 1U 02U PCE 0.42 0.243| |PCE 130 PCE 5.5 PCE 9.4 PCE 240 210 Ve 02U N
TCE 1U 02U TCE 0.23 0.916| |TCE 37 TCE 12 TCE 1.9 TCE 74 65
cis-1,2-DCE 1U 02U cis-1,2-DCE 3.7 136| |cis-1,2-DCE 110 cis-1,2-DCE 3.4 cis-1,2-DCE 7.3 cis-1,2-DCE 120 180
Ve 36 0.41 Ve 0.95 196| |VC 7.7 Ve 03 ve 02U ve T2 ™ Y 22 " 16?: :
ey |- .o

SHALLOW ZONE MONITORING WELL

INTERMEDIATE A ZONE MONITORING WELL

INTERMEDIATE B ZONE MONITORING WELL

2

r ~ 7 71 PROPERTY BOUNDARY
—— ]

EXCAVATION LIMITS; TO BE EXCAVATED TO
ELEVATIONS RANGING FROM 7.75 TO 1.75 FT

RED TEXT INDICATES EXCEEDANCE OF PROTECTIVE OF DRINKING WATER OR PROTECTIVE OF INDOOR AIR SCREENING LEVELS

DATA SHOWN IS FROM 2018-2022; CONCENTRATIONS IN MICROGRAMS PER LITER (uG/L)

SCREENING LEVELS PROVIDED BY ECOLOGY (NOVEMBER 17, 2020 AND JANUARY 2023 UPDATES)

DEPTH IN FEET BELOW GROUND SURFACE (BGS)

SOIL BORING WITH GRAB GROUNDWATER SAMPLE

O e & ¢ &

GROUNDWATER SAMPLING LOCATION WITH
EXCEEDANCE

ELEVATION IN FEET (NAVD 88)

U =NON-DETECT AT DETECTION LIMIT AS INDICATED
J = ESTIMATED VALUE
-=ANALYTE WAS NOT ANALYZED/NOT APPLICABLE

/=MULTIPLE RESULTS INDICATE THAT A FIELD DUPLICATE WAS TAKEN
K=REPORTED RESULT WITH UNKNOWN BIAS
CVOC = CHLORINATED VOLATILE ORGANIC COMPOUND

AERIAL IMAGERY SOURCE: EAGLEVIEW

Seattle DOT Mercer Parcels Site

Seattle, Washington

SCREENING LEVELS FOR CVOCs IN GROUNDWATER (uglL)

CVOCs Distribution in Groundwater,
Above 8 ft Elevation

0202738-100 05/23

PROTECTIVE OF PROTECTIVE OF
CONSTITUENT DRINKING WATER INDOOR AR
Tetrachloroethene (PCE) 5 24
Trichloroethene (TCE) 4 14
cis-1,2-Dichloroethene (cis-1,2-DCE) 16 180
Vinyl chloride (VC) 0.29 0.35

ALDRICH

Figure

2-8
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GIS FILE PATH:

FMW-129 05/01/2019 07/16/2019 10/21/2019 11/12/2019 01/14/2020 02/18/2020 03/25/2020 04/27/2020 05/06/2020 05/19/2020 07/10/2020 11/10/2020 02/10/2021 05/26/2021 08/12/2022 11/11/2022
84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) | 84.2-89.2(ft) HMW-12D 09/10/2020
el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 | el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 |el -45.56 to -50.56 82 - 92 (ft)
PCE 101 159 114 79 130 110 88 74 34.6 18 10.8 6.43 2.42 91.1/97.2 1.4 1.17 el -48.48 to -58.48
TCE 166 84.1 198 130 170 170 140 88 61.9 42 271 22.3 4.97 197/201 3.45 4.01 PCE 02U
cis-1,2-DCE 372 272 350 340 385 310 290 190 157 120 92.5 58.8 42.5 517/526 14.4 16.7 TCE 02U
VC 25U 0.296 J 0.259J 2U 2U 2U 2.6 1U 14.2 6.5 0.43 8.49 J+ 0.1U 0.5U/0.5U 0.0273 0.1UJ cis-1,2-DCE 200
VC 3.9
MW-105 04/11/2018 01/23/2019 04/23/2019 07/17/2019 10/22/2019 01/20/2020 05/12/2020 07/27/2020 11/17/2020 02/11/2021 06/07/2021
130 - 140 (ft) 130 - 140 (ft) 130 - 140 (ft) 130 - 140 (ft) 130 - 140 (ft) 130 - 140 (ft) 130 - 140 (ft) 130 - 140 (ft) 130 - 140 (ft) 130 - 140 (ft) 130 - 140 (ft)
el -84.41 to -94.41 |el -84.41 to -94.41 |el -84.41 to -94.41 |el -84.41 t0 -94.41 |el -84.41 t0 -94.41 |el -84.41 to -94.41 |el -84.41 to -94.41 |el -84.41 t0 -94.41 |el -84.41 to -94.41 |el -84.41 to -94.41 |el -84.41 to -94.41
PCE 0.5U 0.79 0.5U 05U 0.5U/0.5U 0.208 J 0.5U 0.324 0.553 0.335 0.128 <
TCE 0.5U 0.317J 0.5U 05U 0.5U/0.5U 0.348 J 1.02 212 4.95 J+ 3.53 1.37 6\( S
cis-1,2-DCE 1.67 1.51 0.917 0.891 0.945/0.72 1.38 0.805 1.56 4.83 6.78 11.5 \lP‘\/\’
VC 0.205J 0.392J 0.238 J 0.265J 0.214 J/0.5 U 0.568 0.5U 0.135 0.15 0.178 0.359
5 HMW-11B 03/25/2019 03/10/2020
MW-148 05/01/2018 01/23/2019 04/26/2019 07/22/2019 10/16/2019 01/20/2020 04/30/2020 07/15/2020 11/11/2020 > 54.3 - 64.3 (ft) 54.3 - 64.3 (ft)
70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) < el -16.01 to -26.01 | el -16.01 to -26.01
el -25.71 to -35.71 |el -25.71 to -35.71 |el -25.71 to -35.71 |el -25.71 to -35.71 |el -25.71 to -35.71 |el -25.71 to -35.71 |el -25.71 to -35.71 |el -25.71 to -35.71 |el -25.71 to -35.71 E PCE 20 13
PCE 0.5U/0.5U 1.24 0.5U 0.415J 0.5U 0.5U 0.5U 05U 0.5U ee] TCE 6.7 5.6
TCE 0.5U/0.5U 0.347 J 0.5U 0.5U 0.5U 0.163 J 0.5U 0.5U 0.5U MWAOS cis-1,2-DCE 22 16
cis-1,2-DCE 0.5UJ/0.216 0.5U 0.5U 05U 0.5U 0.5U 0.5U 0.5U 0.5U ROY VC 0.2U 0.2U
VC 0.5U/0.5U 0.5U 0.277J 0.253J 0.463 J 0.305J 0.5U 0.224 05U ST
- P W-148
- | Pl e —"_‘\—--\dn_ I z
/ — e - L
"9 A >
<
L
e
b4 <<
HMW-1D 03/25/2019 03/09/2020 \UT\| - B
80 - 90 (ft) 80 - 90 (ft) S i )
el -41.93 to -51.93 |el -41.93 t0 -51.93 < WA = w
PCE 34 19 5 < =
TCE 27 100 & ‘ =
cis-1,2-DCE 410 910 Ll S2]
Ve 4 1.7 & |,
Z 4
: |
5: HMW-14D ,I
< HMW-111B » (:3?;/16.Zi08270(ﬁ) TJ'IMM'QD? é HMW-111B Bl
. - . e = 3 —_
S el -5.17 to -15.17 — < T
o P —_
= |pce 6.8/6.9 ——
< |TcE 2.312.5 N ©mwste
cis-1,2-DCE 3.4/3.6 e S e
Ve 0.2U/0.2 U K LW — MERCER ST
— /
MW-325 10/03/2019 | 01/17/2020 | 04/21/2020 | 07/23/2020 | 11/02/2020 | 02/08/2021 | 05/17/2021 | 05/19/2021 MW-326 10/03/2019 01/17/2020 04/21/2020 07/23/2020 11/02/2020 02/09/2021 05/18/2021
34.5-44.5 (ft) | 34.5 - 44.5 (ft) | 34.5 - 44.5 (ft) | 34.5 - 44.5 (ft) | 34.5 - 44.5 (ft) | 34.5 - 44.5 (ft) | 34.5 - 44.5 (ft) | 34.5 - 44.5 (ft) 90 - 100 (ft) 90 - 100 (ft) 90 - 100 (ft) 90 - 100 (ft) 90 - 100 (ft) 90 - 100 (ft) 90 - 100 (ft)
el 6.92 to -3.08 |el 6.92 to -3.08 | el 6.92 to -3.08 |el 6.92 to -3.08 |el 6.92 to -3.08 | el 6.92 to -3.08 |el 6.92 to -3.08 |el 6.92 to -3.08 el -48.69 to -58.69 |el -48.69 to -58.69 | el -48.69 to -58.69 |el -48.69 to -58.69 |el -48.69 to -58.69 |el -48.69 to -58.69 |el -48.69 to -58.69
PCE 05U 05U 05U 05U 05U 01U 05U 8.8 PCE 0.769 0.834 05U 05U 05U 0.183 0.219
TCE 05U 05U 05U 05U 05U 0.04 U 05U 259 TCE 0.297 J 0.47 J 05U 0.043 0.026 J 0.263 J 0.496
cis-1,2-DCE 0.607 0.5U 0.696 0.262 0.802 1.5 0.973 496 cis-1,2-DCE 6.87 9.38 0.971 0.277 0.224 3.4 3.583
VC 05U 0.5UJ 05U 0.5U 0.5U 01U 05U 43 vC 0.5U 0.5UJ 0.515J 0.201 0.332 0.182J 0.109
MW-119 04/05/2018 01/21/2019 04/29/2019 07/19/2019 10/10/2019 11/11/2019 01/14/2020 02/18/2020 03/24/2020 04/27/2020 05/19/2020 07/08/2020 07/28/2020 09/17/2020 11/11/2020 02/10/2021 05/20/2021
35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft) 35 - 45 (ft)
el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34|el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34 |el 2.66 to -7.34
PCE 2.14 1.24 0.224 J 0.303J 0.876 3.7 4.8/5.9 1.3 0.24 0.32/0.595 0.91 0.306 0.92 0.27 0.42 0.041J N
TCE 3.02 0.5U 1.12 0.5U 7.54 9.5 5.1/5.81 25 0.87 1.3/1.62 2.8 1.96 2.6 1.8 2.63 0.511
cis-1,2-DCE 18.3 0.5U 10.9 0.34J 12.6 10 7.4/9.63 6.6 4.7 5.1/6.88 6.1 6.67 7.5 7.8 12.9 6.05
VC 0.5U 05U 0.5 UJK 05U 0.5U 0.2U 0.2U/0.5U 0.2U 0.2U 0.2U/0.5U 0.2U 0.048 J 0.5U 0.5U 0.212 J+ 0.134 0 40 80 160
e ———— = C e {
Q INTERMEDIATE A ZONE MONITORING WELL L_ EXCAVATION LIMITS: TO BE EXCAVATED TO RED TEXT INDICATES EXCEEDANCE OF PROTECTIVE OF DRINKING WATER OR PROTECTIVE OF INDOOR AIR SCREENING LEVELS Seattle DOT Mercer Parcels Site
_l ELEVATIONS RANGING FROM 7. 75 TO1.75FT DATA SHOWN IS FROM 2018-2022; CONCENTRATIONS IN MICROGRAMS PER LITER (uG/L) .
Seattle, Washington
{} INTERMEDIATE B ZONE MONITORING WELL r - ] PROPERTY BOUNDARY SCREENING LEVELS PROVIDED BY ECOLOGY (NOVEMBER 17, 2020 AND JANUARY 2023 UPDATES)
- . DEPTH IN FEET BELOW GROUND SURFACE (BGS) SCREENING LEVELS FOR CVOCs IN GROUNDWATER (ug/L)
4  DEEP ZONE MONITORING WELL ELEVATION IN FEET (NAVD 88) PROTECTIVE OF PROTECTIVE OF CVOCs Distribution in Groundwater,
(O  GROUNDWATER SAMPLING LOCATION WITH U = NON-DETECT AT DETECTION LIMIT AS INDICATED CONST ITUENT DRINKING WATER INDOOR AR Eastern Area, Below 8 ft Elevation
EXCEEDANCE RSSO SCONOTATLONIE | s e Tetachioroetens (PCE) 5 24 0202738-100 05/23
GVOG £ GHLORINATED VOLATILE ORGANIC COMPOUND Trichlorosthene (T CE) 4 14 )
AERIAL IMAGERY SOURGE: EAGLEVIEW cis-1,2-Dichloroethene (cis-1,2-DCE) 16 180 Figure
Vinyl chloride (VC) 0.29 0.35 ALDRICH 2-9a
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GIS FILE PATH:

MW-147 05/12/2018 01/22/2019 04/23/2019 07/18/2019 10/14/2019 01/24/2020 04/29/2020 07/09/2020 11/10/2020 02/09/2021 05/04/2021
70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) 70 - 80 (ft) MW-346 06/02/2021 08/18/2021 03/31/2022 05/26/2022 08/02/2022 11/10/2022
el -17.51 to -27.51 |el -17.51 to -27.51|el -17.51 to -27.51 |el -17.51 to -27.51 |el -17.51 to -27.51 |el -17.51 to -27.51 |el -17.51 to -27.51 |el -17.51 to -27.51 |el -17.51 to -27.51 |el -17.51 to -27.51 |el -17.51 to -27.51 53.9 - 63.9 (ft) 53.9 - 63.9 (ft) 53.9 - 63.9 (ft) 53.9 - 63.9 (ft) 53.9 - 63.9 (ft) 53.9 - 63.9 (ft)
PCE 19.8 98.2 0.5U 0.5U/0.5U 0.5U 12.5U 12.5U 4.29 0.2U/0.5U 5U 0.5U el -1.22to0-11.22 |el -1.22t0 -11.22 | el -1.22 t0 -11.22 |el -1.22 t0 -11.22 | el -1.22 t0 -11.22 |el -1.22 t0 -11.22
TCE 83.4 179 5.13 4.79/4.72 3.38 4.63J 5.1J 12.4 4.9/4.73 9.9 3J PCE 25.3/25.1 1.58 0.228 J+ 0.064 J+ 0.028 0.1U
cis-1,2-DCE 399 1230 322 219/286 597 1100 2410 2220 3500/3740 1750 1300 TCE 6.09/6.16 0.646 1.04 0.921 0.498 0.57
VC 1150 738 499 446/425 1410 1340 3470 6970 7400/7290 3450 J 2200 cis-1,2-DCE 18.1/18.3 24.7 3.49 4.18 3.42 2.68
VC 1.9/1.93 1.1 1.04 2.08 2.47 1.54
MW-153 05/01/2018 01/22/2019 04/24/2019 07/22/2019 10/15/2019 01/21/2020 04/30/2020 07/15/2020 11/09/2020 02/09/2021 05/10/2021
120 - 130 (ft) 120 - 130 (ft) 120 - 130 (ft) 120 - 130 (ft) 120 - 130 (ft) 120 - 130 (ft) 120 - 130 (ft) 120 - 130 (ft) 120 - 130 (ft) 120 - 130 (ft) 120 - 130 (ft)
el -65.16 to -75.16 |el -65.16 to -75.16 |el -65.16 to -75.16 |el -65.16 to -75.16 |el -65.16 to -75.16 |el -65.16 to -75.16 el -65.16 to -75.16 |el -65.16 to -75.16 |el -65.16 to -75.16 |el -65.16 to -75.16 |el -65.16 to -75.16
PCE 0.756 0.5U 0.5U/0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.5U 0.1U 0.5U o 6«
TCE 0.5U 0.5U 0.5U/0.5U 0.19J 0.5U 0.5U 0.5U 0.5U 0.5U 0.04 U 0.5U \/\f/
cis-1,2-DCE 0.612 1.41 1.07/0.975 0.384 J 0.5U 0.5U 0.5U 0.5U 0.5U 0.105 0.101 \lP‘
VC 9.56 15.9 2.69/1.66 J 0.235J 0.5U 05U 0.5U 05U 0.333 2.42 1.15 J-
MW-347 06/01/2021 08/19/2021 03/31/2022 05/26/2022 08/02/2022 11/10/2022
= 54 - 64 (ft) 54 - 64 (ft) 54 - 64 (ft) 54 - 64 (ft) 54 - 64 (ft) 54 - 64 (ft)
W el -1.21to-11.21]el -1.21to -11.21 | el -1.21 to -11.21 |el -1.21 to -11.21 |el -1.21 to -11.21|el -1.21 to -11.21
<C PCE 5.19 7.46| 25.8J+/27.2 J+ 0.077 J 0.028 0.1U
TCE 3.83 4.72 50.3/40.4 0.225 0.016 0.04 U
ROY ST o cis-1,2-DCE 123 100 290/280 148 30.6 15.8
VC 66.9 25.7 130/150 68 58.3 28.7
MW-147
. . _ z
HMW-161B ]
- mw-106 4 — i
’ <
W-345 §
;| < HMW-3D : <
LufHMW-161B 09/18/2020 w _é_ = #
> 55 - 65 (ft) = w n
:E el 2.02 10 -7.98 < S w
o’|PcE 02U 5 < =
O|rce 0.2u iRED =
% cis-1,2-DCE 3.3 Lé_] S2]
e ° Hmw.oi8 £ M- °P
MW-345 06/01/2021 11/18/2022 LD
54.4-64.4 (ft) | 54.4-64.4 (ft) W38
el -1.15to -11.15|el -1.15t0 -11.15 HWW-6D
PCE 0.717 0.1U
TCE 0.456 0.077
cis-1,2-DCE 13.9 2.12 e
Ve 8.76 18.3 wm//"f - S MERCER ST MW-348 06/01/2021 08/19/2021 03/31/2022 05/26/2022 08/01/2022 11/10/2022
= 58.6- 68.6 (ft) | 58.6-68.6 (ft) | 58.6-68.6 (ft) | 58.6-68.6 (ft) | 58.6-68.6 (ft) | 58.6 - 68.6 (ft)
el -4.04 to -14.04 |el -4.04 to -14.04 | el -4.04 to -14.04 | el -4.04 to -14.04 |el -4.04 to -14.04 | el -4.04 to -14.04
PCE 12.6 5.38/5.41 14.4 J+ 6.62 0.28 2U
TCE 8.62 7.77/8.3 19.6 14 2.38 0.8U
cis-1,2-DCE 104 68.2/66.6 318 160 167 49.4
VC 55.4 45.5/45.7 252 126 123 13.9
MW-350 06/01/2021 11/11/2022 HMW-9D 03/17/2020 HMW-91B 03/19/2020 06/02/2021 08/18/2021 03/31/2022 05/24/2022 08/01/2022 11/09/2022 MW-349 06/01/2021 08/19/2021 03/30/2022 05/26/2022 08/01/2022 11/08/2022
59.4-69.4 (ft) | 59.4-69.4 (ft) 79.7-89.7 (ft) 57 - 67 (ft) 57 - 67 (ft) 57 - 67 (ft) 57 - 67 (ft) 57 - 67 (ft) 57 - 67 (ft) 57 - 67 (ft) 58.6-68.6 (ft) | 58.6-68.6(ft) | 58.6-68.6(ft) | 58.6-68.6 (ft) | 58.6-68.6 (f) | 58.6 - 68.6 (ft)
el -1.63 to -11.63 |el -1.63 to -11.63 el -24.38 to -34.38 el -1.64 to -11.64 |el -1.64 to -11.64 | el -1.64 to -11.64 | el -1.64 to -11.64 | el -1.64 to -11.64 |el -1.64 to -11.64 | el -1.64 to -11.64 ol 216 t0 -12.16 el -2.16 t0 -12.16 | €] -2.16 to -12.16 | el -2.16 to -12.16 |el -2.16 to -12.16 |el -2.16 to -12.16
PCE 0.028 U 01U PCE 0.81/0.89 PCE 660 16.2 16.4 13.5 J+ 1.95/1.61 0.7 25U PCE 0.611 0.326 0.028 U 0.105 0.126 0,043 J
TCE 0.016 U 0.04U TCE 0.2U/02U TCE 420 81.6 87.8 79.8 11.4/10.7 2.08 1U TCE 0.474 0.288 0.319 0.146 0.203 0.24 J+
cis-1,2-DCE 0.0276 U 01U cis-1,2-DCE 4.1/5.1 cis-1,2-DCE 9100 3060 2990 3260 2160/2100 2190 119 cis-1.2-DCE 703 513 471 23 12.8 4954
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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

Northwest Region Office
PO Box 330316, Shoreline, WA 98133-9716 ¢ 206-594-0000

September 1, 2022

Christian Gunter

Alexandria Real Estate Equities
400 Dexter Ave N Ste 200
Seattle, WA 98109-5094

Order Docket # 21321
Site Location Project Name: 816 Mercer
816 Mercer Street
Seattle, WA 98109
Re: Administrative Order

Dear Christian Gunter:

The Department of Ecology (Ecology) has issued the enclosed Administrative Order (Order) requiring
Alexandria Real Estate Equities to comply with:

e Chapter 90.48 Revised Code of Washington (RCW) - State of Washington Water Pollution
Control Act.

e Chapter 173-201A Washington Administrative Code (WAC) - Water Quality Standards for Surface
Waters of the State of Washington.

e Construction Stormwater General Permit WAR311290: National Pollutant Discharge Elimination
System (NPDES) and State Waste Discharge General Permit for Stormwater Discharges |
Associated with Construction Activity.

If you have questions, please contact Charles Hackel at (425) 213-9832 or charles.hackel@ecy.wa.gov.

Sincerely,

?MM\W&,

Rachel McCrea
Water Quality Section Manager
Northwest Regional Office

Enclosures: Administrative Order Docket #21321
By certified mail 9171 9690 0935 0233 1612 47
ecc: James Murphy, Howard S Wright

PARIS Permit No. WAR311290
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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

IN THE MATTER OF AN
ADMINISTRATIVE ORDER

) ADMINISTRATIVE ORDER
)
AGAINST )
)
)

DOCKET #21321

Alexandria Real Estate Equities
Christian Gunter

To: Christian Gunter
Alexandria Real Estate Equities
400 Dexter Ave N Ste 200
Seattle, WA 98109-5094

Order Docket # 21321

Site Location Project Name: 816 Mercer
816 Mercer Street
Seattle, WA 98109

The Department of Ecology (Ecology) has issued this Administrative Order (Order) requiring Alexandria
Real Estate Equities to comply with:

e Chapter 90.48 Revised Code of Washington (RCW) - State of Washington Water Pollution
Control Act.

e Chapter 173-201A Washington Administrative Code (WAC) - Water Quality Standards for Surface
Waters of the State of Washington.

e Construction Stormwater General Permit WAR311290: National Pollutant Discharge Elimination
System (NPDES) and State Waste Discharge General Permit for Stormwater Discharges
Associated with Construction Activity.

This is an Administrative Order in accordance with General Condition G12 (Additional Monitoring) as set
forth in the Construction Stormwater General Permit. Chapter 90.48.120(2) RCW authorizes Ecology to
issue Administrative Orders to accomplish the purposes of Chapter 90.48 RCW.

ORDER TO COMPLY

Alexandria Real Estate Equities is subject to coverage under NPDES Construction Stormwater General
Permit (CSGP) WAR311290 for construction activities associated with the construction site known as 816
Mercer (816 Mercer Street, Seattle, WA 98109). The project consists of 2.35 disturbed acres. The
proposed project comprises of development of two vacant lots with existing surface related utilities and
sewer infrastructure. Development will consist of building two 13-story commercial structures with 3
levels of below grade parking. The planned development is expected to encounter soil and groundwater
from historical site operations, which included a gasoline and service station, auto repair, auto wrecking,
soap manufacturing, and sign painting. Groundwater is expected to be encountered at approximated 20
to 30 feet below ground surface. Therefore, dewatering will be needed with planned excavations
ranging from approximately 35 to 55 feet below ground surface.



Administrative Order #21321
Alexandria Real Estate Equities
Page 2 of 10

The receiving waterbody following treatment is Lake Union. Ecology was notified of the presence of
onsite groundwater and/or soil contamination, which has the potential to discharge in stormwater and
dewatering water due to the proposed construction activity. The Construction Stormwater General
Permit does not have water quality sampling or benchmarks for the known contaminants of concern,
listed in Table 1, below; however, the permit requires compliance with the Water Quality Standards for
Surface Waters of the State of Washington (Water Quality Standards — 173-201A WAC) and prohibits
any discharges of pollutants.

The Order establishes Indicator Levels for the 816 Mercer project. Indicator Levels express a pollutant
concentration used as a threshold, below which a pollutant is considered unlikely to cause a water
quality violation, and above which it may. Indicator Levels in this Administrative Order were derived
from WAC 173-201A and the analytical method’s minimum quantitation level.

For these reasons and in accordance with RCW 90.48.120(2) it is ordered that Alexandria Real Estate
Equities take the following actions. These actions are required at the location known as 816 Mercer,
located at 816 Mercer Street, Seattle, WA 98109. In the event of a permit transfer to another Permittee,
compliance with this Administrative Order and the actions listed below is required.

Alexandria Real Estate Equities must take the following actions to remain in compliance with NPDES
Permit WAR311290:

o Install all pre-treatment and treatment systems prior to any discharge of dewatering water or
contaminated construction stormwater to the receiving waterbody.

e (Capture, contain, and treat all contaminated dewatering water or contaminated construction
stormwater prior to discharge to the receiving waterbody.

e Use an Ecology-approved treatment system and media filtration to treat any contaminated
dewatering water or contaminated construction stormwater. Ecology must be notified in
advance if any changes in the treatment are made, with the exception of routine maintenance.

e All captured sediment from the treatment of the dewatering water or contaminated
construction stormwater must be transported to an approved disposal facility based on the level
of contamination.

The treatment system must have enough capacity to hold treated dewatering water or contaminated
construction stormwater until it has been tested to determine if any of the Indicator Levels listed in
Table 1 have been met. No dewatering water or contaminated construction stormwater may be
discharged before it has been tested for the parameters listed in Table 1. If any of the Indicator Levels
listed in Table 1 are exceeded, the treated dewatering water or contaminated construction stormwater
must not be discharged to the receiving waterbody until it has been retested to determine that all
parameters are equal to or below the Indicator Levels in Table 1. If any of the Indicator Levels are
exceeded after being retested, Alexandria Real Estate Equities must modify the existing treatment to
increase effectiveness, install an additional Ecology-approved treatment system, or truck the
contaminated construction stormwater or groundwater off-site for disposal in an approved manner.
Alexandria Real Estate Equities may also discharge to sanitary sewer with the approval of the proper
sewer authority.
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Once the effectiveness of the treatment system has been determined, Alexandria Real Estate Equities
may revert to a flow-through treatment system after a minimum of two sampling and testing events and
upon written approval from Ecology. The flow-through treatment system design and batch sampling
results must be submitted to Ecology for review prior to use.

o If a flow-through treatment system is adopted, all dewatering water or contaminated
construction stormwater must be sampled weekly while discharging and tested for the
parameters listed in Table 1.

e  When using a flow-through treatment system, if any of the Indicator Levels listed in Table 1 are
exceeded, Alexandria Real Estate Equities must stop the discharge of treated dewatering water
or contaminated construction stormwater to the receiving waterbody until it has been retested
to determine that all parameters are equal to or below the Indicator Levels in Table 1. If any of
the Indicator Levels are exceeded after being retested, Alexandria Real Estate Equities must
modify the existing flow-through treatment system to increase its effectiveness, install an
additional Ecology-approved treatment system, or truck the contaminated construction
stormwater or dewatering water off-site for disposal in an approved manner. Alexandria Real
Estate Equities may also discharge the treated water to sanitary sewer in accordance with the
conditions of the discharge authorization from the proper sewer authority.

o Sampling for the contaminants listed in Table 1 must be reported on the required Discharge
Monitoring Report (DMR) according to Permit Conditions (S5.B Discharge Monitoring Reports).

e If sampling is conducted more frequently than required by this Order, the results of this
monitoring must be included in the calculation and reporting of the data that is submitted in the
DMR.

e Any discharge to Waters of the State in exceedance of the contaminant Indicator Levels in Table
1 must be reported to the Department of Ecology according to Permit Condition S5.F,
Noncompliance Notification as follows:

o Immediately notify Ecology of noncompliance by calling the regional 24-hour
Environmental Report Tracking System (ERTS) phone number (206) 594-0000 (note that
this is a new phone number as of 5/17/2021).

e (Cease the discharge until Indicator Levels can be met.

e Submit a detailed, written report to Ecology within five (5) days, unless requested earlier
by Ecology. See Permit condition S5.F.3 for the full written report requirements.

e For exceedances of the numeric benchmark for pH, refer to Special Condition S4.D.4 of
the CSGP.

e All monitoring data must be prepared by a laboratory registered or accredited under the
provisions of Accreditation of Environmental Laboratories, Chapter 137-50 WAC.

e All sampling data must be reported monthly on DMRs electronically using Ecology’s secure
online system WQWebDMR, in accordance to permit condition S5.B. If the measured
concentration is below the detection level then Alexandria Real Estate Equities must report
single analytical values below detection as “less than the detection level (DL)” by entering “<”
followed by the numeric value of the detection level (e.g. “<0.1”). All other values above DL
must be reported as the numeric value.
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Contaminated soils excavated during construction will be immediately hauled offsite without
stock piling to an approved disposal facility based on the level of contamination. When it is not
feasible to immediately haul soils offsite, the soils must be placed in a covered area to minimize
contact with stormwater.

Noncompliance with permit requirements or the provisions of this Order (such as exceedances
of indicator levels) must be immediately reported to the Northwest Regional Office of the
Department of Ecology in accordance with Permit Condition S5.F, Noncompliance Notification.

The Stormwater Pollution Prevention Plan (SWPPP) prepared for 816 Mercer must be fully
implemented and amended as needed for the duration of the project.

If a modification of the Order is desired, a written request must be submitted to Ecology and if
approved, Ecology will issue an amendment to this Order.

Ecology retains the right to make modifications to this Order through supplemental Order, or
amendment to this Order, it if appears necessary to further protect the public interest.

This Order does not exempt Alexandria Real Estate Equities from any Construction Stormwater General
Permit requirement. This Order automatically terminates when NPDES Construction Stormwater
General Permit WAR311290 is terminated.
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Table 1. Fresh Water Parameters

Alexandria Real Estate Equities must use the specified analytical methods, detection limits (DLs) and quantitation levels (QLs) in the following
table for monitoring unless the method used produces measurable results in the sample and EPA has listed it as an EPA-approved method in 40
CFR Part 136. If Alexandria Real Estate Equities uses an alternative method, not specified in the order and as allowed above, it must report the
test method, DL, and QL on the discharge monitoring report.

. Detection Quantitation
Dl IETE Required Level, pg/L Level, pg/L
Pollutant & CAS No. (if Sampling Sample ug/L unless e Tl )
. . Analytical unless unless
available) Frequency* Type otherwise . .
Protocol otherwise otherwise
noted
noted noted
PETROLEUM HYDROCARBONS
BTEX (benzene, toluene, . SW 846
ethylbenzene and O,M,P xylenes) Batch/Weekly Grab 2.0 8021/ 8260 1.0 2.0
Diesel and Qil-Range a
Hydrocarbons (NWTPH-Dx) ® Batch/Weekly Grab 250 NWTPH-Dx 250 250
Gasoline-Range Hydrocarbons a
(NWTPH-Gx) © Batch/Weekly Grab 250 NWTPH-Gx 250 250
METALS
Antimony, Total (7440-36-0) Batch/Weekly Grab 12.0" 200.8 0.3 1.0
Arsenic, Total (7440-38-2) Batch/Weekly Grab 360¢ 200.8 0.1 0.5
Beryllium, Total (7440-41-7) Batch/Weekly Grab 052 200.8 0.1 0.5
Cadmium, Total (7440-43-9) Batch/Weekly Grab 1.649 200.8 0.05 0.25
Chromium, Total (7440-47-3) Batch/Weekly Grab 15.0¢ 200.8 0.2 1.0
Copper, Total (7440-50-8) Batch/Weekly Grab 8.24d 200.8 0.4 2.0
Lead, Total (7439-92-1) Batch/Weekly Grab 27.474¢ 200.8 0.1 0.5
Mercury, Total (7439-97-6) Batch/Weekly Grab 2.1d 1631E 0.0002 0.0005
Nickel, Total (7440-02-0) Batch/Weekly Grab 733.79¢ 200.8 0.1 0.5
Selenium, Total (7782-49-2) Batch/Weekly Grab 20.0¢ 200.8 1.0 1.0
Zinc, Total (7440-66-6) Batch/Weekly Grab 59.3¢ 200.8 0.5 2.5
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. Detection Quantitation
Indicator Level, Required Level, pg/L Level, pg/L
Pollutant & CAS No. (if Sampling Sample ug/L unless . ' '
available) Frequency* Type otherwise Analytical unles:s unles§
noted Protocol otherwise otherwise
noted noted
VOLATILE ORGANIC COMPOUNDS (VOCs), SEMI VOCs AND HALOGENATED VOCs
Acetone (67-64-1) Batch/Weekly Grab 5.02 8260 5.0 5.0
n-Butylbenzene (104-51-8) Batch/Weekly Grab 5.0° 8260 5.0 5.0
sec-Butylbenzene (135-98-8) Batch/Weekly Grab 5.0° 8260 5.0 5.0
tert-Butylbenzene (98-06-6) Batch/Weekly Grab 5.0° 8260 5.0 5.0
Carbon Disulfide (75-15-0) Batch/Weekly Grab 10° 624.1 10 10
624.1 or

Chloroform (67-66-3) Batch/Weekly Grab 4.8° SM6210B 1.6 4.8
1,1-Dichloroethane (75-34-3) Batch/Weekly Grab 14.1° 624.1 4.7 14.1
1,2-Dichloroethane (107-06-2) Batch/Weekly Grab 8.4° 624.1 2.8 8.4
2,2-Dichloropropane (594-20-7) Batch/Weekly Grab 1.02 624.1 0.19 1.0
g;s’l'z’D'Chbmethe”e (156-59- | gotch/Weekly | Grab 5.0° 8260 5.0 5.0
?;bromocmorometha”e (124-48- | o tch/Weekly |  Grab 9.32 624.1 3.1 9.3

Diisopropyl ether (108-20-3) Batch/Weekly Grab 1.02 624.1 0.1 1.0
Isopropylbenzene (98-82-8) Batch/Weekly Grab 5.0° 8260 5.0 5.0
p-lsopropyltoluene (99-87-6) Batch/Weekly Grab 5.0° 8260 5.0 5.0
Methyl Chloride (74-87-3) Batch/Weekly Grab 2.0° 624.1 1.0 2.0
n-propylbenzene (103-65-1) Batch/Weekly Grab 5.0° 8260 5.0 5.0
Tetrachloroethylene (127-18-4) Batch/Weekly Grab 12.3@ 624.1 4.1 12.3
1,1,1-Trichloroethane (71-55-6) Batch/Weekly Grab 11.4° 624.1 3.8 11.4
Trichloroethylene (79-01-6) Batch/Weekly Grab 5.7° 624.1 1.9 5.7
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. Detection Quantitation
lclestenEe) Required Level, pg/L Level, pg/L
Pollutant & CAS No. (if Sampling Sample ug/L unless . ' '
available) Frequency* Type otherwise Analytical unles:s unles§
noted Protocol otherwise otherwise
noted noted
232'4 —Trimethylbenzene (95-63- | o\ | \veekly |  Grab 5.02 8260 5.0 5.0
éi’%‘“‘methy'benze”e (108- | ootch/Weekly |  Grab 5.0° 8260 5.0 5.0
g(‘;"_gs)’l'z’D'Ch'oroethe”e (156~ | gatch/Weekly |  Grab 4.82 624.1 16 4.8
Vinyl chloride (75-01-4) Batch/Weekly Grab 2.02 624/32%20 1.0 2.0
POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) AND CARCINOGENIC PAHs
Acenaphthene (83-32-9) Batch/Weekly Grab 5.7°2 625.1 1.9 5.7
Acenaphthylene (208-96-8) Batch/Weekly Grab 10.5° 625.1 3.5 10.5
Anthracene (120-12-7) Batch/Weekly Grab 5.7° 625.1 1.9 5.7
Benzo(a)anthracene (56-55-3) Batch/Weekly Grab 23.42 625.1 7.8 23.4
Benzo(a)pyrene (50-32-8) Batch/Weekly Grab 7.5 610/625.1 2.5 7.5
Benzo(b)fluoranthene (205-99-2) | Batch/Weekly Grab 14.4° 610/625.1 4.8 14.4
Benzo(k)fluoranthene (207-08-9) | Batch/Weekly Grab 7.5 610/625.1 2.5 7.5
Chrysene (218-01-9) Batch/Weekly Grab 7.5° 610/625.1 2.5 7.5
Dibenzo(a-h)anthracene (53-70-3) | Batch/Weekly Grab 7.5° 625.1 2.5 7.5
Fluoranthene (206-44-0) Batch/Weekly Grab 6.6° 625.1 2.2 6.6
Fluorene (86-73-7) Batch/Weekly Grab 5.7° 625.1 1.9 5.7
'{ig:i‘gg?ﬁfd)pyrene Batch/Weekly |  Grab 11.1° 610/625.1 3.7 11.1
1-Methylnaphthalene (90-12-0) Batch/Weekly Grab 102 8270 10 10
2-Methylnaphthalene (91-57-6) Batch/Weekly Grab 102 8270 10 10
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. Detection Quantitation
lclestenEe) Required Level, ug/L Level, pg/L
Pollutant & CAS No. (if Sampling Sample ug/L unless e Tl )
. . Analytical unless unless
available) Frequency* Type otherwise . .
Protocol otherwise otherwise
noted
noted noted
Naphthalene (91-20-3) Batch/Weekly Grab 4.82 625.1 1.6 4.8
Phenanthrene (85-01-8) Batch/Weekly Grab 16.2°2 625.1 5.4 16.2
Pyrene (129-00-0) Batch/Weekly Grab 5.72 625.1 1.9 5.7
POLYCHLORINATED BIPHENYLS (PCBs)
PCBs, Total € | Batch/Weekly | Grab | 2,04 | 6083 0.065 | 0.195
Construction Stormwater General Permit Benchmarks
Parameter Samplmg* STl Benchmark Analytical Method
Frequency Type
Turbidity Batch/Weekly Grab 25 NTU Sm2130f
Batch/Weekly Grab 6.5-8.55U SM4500-H*B
NOTES

No applicable surface water criterion; value is laboratory quantitation level.

NWTPH-Dx = Northwest Total Petroleum Hydrocarbons — Semi-volatile (“diesel”) for diesel range organics and heavy oils (includes jet fuels,
kerosene, diesel-oils, hydraulic fluids, mineral oils, lubricating oils, and fuel oils).

NWTPH-Gx = Northwest Total Petroleum Hydrocarbons — Volatile petroleum products including aviation and automotive gasolines, mineral spirits,
Stoddard solvent, and naphtha.

Acute — Freshwater Toxic Substances Criteria (WAC 173-201A-240). Based on Hardness of 46.0 mg/L for Hardness Dependent Metals. The Indicator
Level for hardness dependent metals is expressed as a dissolved metal value. Meeting the Indicator Level using analytical protocol for total or
dissolved metal values meets the intent of this order.

Indicator Level total chromium is actually for hexavalent chromium using Acute — Freshwater Toxic Substances Criteria (WAC 173-201A-240)
because there is no water quality standard for total chromium.

Or equivalent.

Total PCBs are the sum of all congener or all isomer or homolog or Aroclor analyses.

An applicable surface water criterion does not exist for antimony. The indicator level for antimony is based on the human health criteria for
consumption of organisms.

If permission is granted for flow through, sampling will then be weekly.
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FAILURE TO COMPLY WITH THIS ORDER

Failure to comply with this Order may result in the issuance of civil penalties or other actions, whether
administrative or judicial, to enforce the terms of this Order.

YOUR RIGHT TO APPEAL

You have a right to appeal this Order to the Pollution Control Hearing Board (PCHB) within 30 days of
the date of receipt of this Order. The appeal process is governed by Chapter 43.21B RCW and Chapter
371-08 WAC. “Date of receipt” is defined in RCW 43.21B.001(2).

To appeal you must do both of the following within 30 days of the date of receipt of this Order:
e File your appeal and a copy of this Order with the PCHB (see addresses below). Filing means

actual receipt by the PCHB during regular business hours.

e Serve a copy of your appeal and this Order on Ecology in paper form - by mail or in person. (See
addresses below.) E-mail is not accepted.

You must also comply with other applicable requirements in Chapter 43.21B RCW and Chapter 371-08
WAC.

Your appeal alone will not stay the effectiveness of this Order. Stay requests must be submitted in
accordance with RCW 43.21B.320.

ADDRESS AND LOCATION INFORMATION

Street Addresses Mailing Addresses
Department of Ecology Department of Ecology
Attn: Appeals Processing Desk Attn: Appeals Processing Desk
300 Desmond Drive SE PO Box 47608
Lacey, WA 98503 Olympia, WA 98504-7608
Pollution Control Hearings Board Pollution Control Hearings Board
1111 Israel Road SW PO Box 40903
STE 301 Olympia, WA 98504-0903
Tumwater, WA 98501
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CONTACT INFORMATION

Please direct all questions about this Order to:

Charles Hackel
Department of Ecology
Northwest Regional Office
PO Box 330316

Shoreline, WA 98133-9716

Phone: (425) 213-9832
Email: charles.hackel@ecy.wa.gov

MORE INFORMATION

Pollution Control Hearings Board Website
http://www.eluho.wa.gov/Board/PCHB

Chapter 43.21B RCW - Environmental and Land Use Hearings Office — Pollution Control Hearings
Board
http://app.leg.wa.gov/RCW/default.aspx?cite=43.21B

Chapter 371-08 WAC — Practice And Procedure
http://app.leg.wa.gov/WAC/default.aspx?cite=371-08

Chapter 34.05 RCW — Administrative Procedure Act
http://app.leg.wa.gov/RCW/default.aspx?cite=34.05

Ecology's Laws, rules, & rulemaking website
https://ecology.wa.gov/About-us/How-we-operate/Laws-rules-rulemaking

?hawb& NCCeea - Di?w% | 2022

Water Quality Section Manager
Northwest Regional Office


mailto:charles.hackel@ecy.wa.gov
http://www.eluho.wa.gov/Board/PCHB
http://app.leg.wa.gov/RCW/default.aspx?cite=43.21B
http://app.leg.wa.gov/WAC/default.aspx?cite=371-08
http://app.leg.wa.gov/RCW/default.aspx?cite=34.05
https://ecology.wa.gov/About-us/How-we-operate/Laws-rules-rulemaking

APPENDIX C
Cultural Resources Documents



Per RCW 42.56.300, information identifying the location of
cultural resources and archaeological sites are exempt from
public disclosure. As such, the contents of this appendix have
been removed from the publicly-available report.
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Health and Safety Plan

800 Mercer Street Investigation/Redevelopment
800 Mercer Street

Seattle, Washington

Date Prepared: February 13, 2020

Date Updated: May 23, 2023

EMERGENCY INFORMATION

SITE LOCATION 800 Mercer Street (city block bounded by Mercer Street, Dexter Avenue
North, Roy Street and 9" Avenue North)
Seattle, WA

NEAREST HOSPITALS Harborview Medical Center
325 Ninth Avenue

Seattle, WA

(206) 744-3000

The route to the hospital is shown on Figure 1.

CONTACTS Haley & Aldrich, Inc.
Seattle Office........coooiviii (206) 324-9530
» Project Manager, Marissa Goodman..................... (209) 312-0424 (C)

» Seattle Health & Safety Officer, Jessica Blanchette....(360) 720-1279 (C)
Alexandria Real Estate Equities

» Senior Vice President, Christian Gunter................. ..... (206) 408-1550
Washington Department of Ecology Northwest Regional office
Site Manager, Tena Seeds............ccccoevver cvevvininnnn. (425) 457-3143 (C)
Poison Control Center ..., (800) 222-1222
EMERGENCY RESPONDERS
Police, Fire, Ambulance 911

IN EVENT OF EMERGENCY Give the following information:

CONTACT 911 FOR HELP = Where You Are - address, cross streets, or landmarks
AS SOON AS POSSIBLE @ Phone Number you are calling from

?? What Happened - type of injury, accident

# How many persons need help

?? What is being done for the victim(s)

! You hang up last — let emergency dispatcher hang up first

0202738-100 May 2023
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1 - ASSESS THE SCENE

e STOP WORK
e Review the situation and ascertain if it’s safe to enter the area.
e Evacuate the site if the conditions are unsafe.

2 - EVALUATE THE EMERGENCY

e (Call 911, or designated emergency number, if required.
e Provide first aid for the victim if qualified and safe to do so.
o First aid will be addressed using the onsite first aid kit. *
= |If providing first aid, remember to use proper first aid universal precautions if
blood or bodily fluids are present.
¢ If exposure to hazardous substance is suspected, immediately vacate the contaminated area.
o Remove any contaminated clothing and/or equipment.
o Wash any affected dermal/ocular area(s) with water for at least 15 minutes.
o Seek immediate medical assistance if any exposure symptoms are present.

* Note: Haley & Aldrich employees are not required or expected to administer first aid / CPR to any
Haley & Aldrich staff member, Contractor, or Civilian personnel at any time; it is Haley & Aldrich’s
position that those who do are doing so on their own behalf and not as a function of their job.

3 - SECURE THE AREA

e Cordon off the incident area, if possible.
o Notify any security personnel, if required.
o Escort all non-essential personnel out of the area, if able.

4 - REPORT ON-SITE ACCIDENTS / INCIDENTS TO PM / SSO

¢ Notify the PM and SSO as soon as it is safe to do so.
o Assist PM and SSO in completing any additional tasks, as required.

5 - INVESTIGATE / REPORT THE INCIDENT

¢ Record details of the incident for input to the Gensuite.
o Complete any additional forms as requested by the PM and SSO.

6 - TAKE CORRECTIVE ACTION

¢ Implement corrective actions per the PM following root cause analysis.
o Complete Lessons Learned form.

0202738-100 May 2023
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SITE HEALTH AND SAFETY PLAN SUMMARY

Location: 800 Mercer Street (city block bounded by Mercer Street, Dexter Avenue North, Roy Street,
and 9" Avenue North), Seattle, Washington.

Proposed dates of activities: May to June 2022 and throughout construction starting in 2024.

Proposed activities: This work includes logging soil borings, installing monitoring wells, construction
observation, and field screening and collecting soil and water samples.

Type of facility: Vacant lot and used for construction staging. Active construction site starting 2024.
Land use of area surrounding facility: Commercial.

Potential site contaminants: Heavy metals including arsenic and lead; gasoline- and diesel-range
organics (GRO and DRO, respectively); volatile organic compounds (VOCs) including benzene and
chlorinated solvents including tetrachloroethylene (PCE), trichloroethylene (TCE), cis- and trans-1,2-
dichloroethylene (DCE), and vinyl chloride (VC); and polycyclic aromatic hydrocarbons (PAHSs) including
naphthalenes.

Routes of entry: Skin contact with soil and groundwater, inhalation of volatiles, and incidental
ingestion of soil and groundwater.

Other specific safety hazards: Driving to and from the site; cold stress/hypothermia; heat related
illness; noise; working around drill rigs; working around heavy equipment; heavy lifting; biological
hazards; and slips, trips, and falls.

Protective measures: Safety glasses or goggles (if splash hazard exists), Class Il high visibility safety
vest or jacket, cut resistant gloves, nitrile gloves, long pants and shirt with minimum 4-inch sleeve,
weather-appropriate gear, head protection (hard hat), hearing protection, and foot protection (e.g.,
steel-toed boots). A half-facepiece respirator will be available if air monitoring indicates levels
warranting respiratory protection.

Air monitoring equipment: MultiRAE or MiniRAE photoionization detector (PID) with a 10.6 electron
volt (eV) lamp. Dust will be monitored utilizing a dust dataram and engineering controls (wetting soil)
will be implemented as necessary.

0202738-100 May 2023
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1.0 INTRODUCTION

1.1 Purpose and Regulatory Compliance

This site-specific Health and Safety Plan (HASP) provides information and procedures for protecting
Haley & Aldrich, Inc. (Haley & Aldrich) personnel who handle or contact hazardous substances or may
be exposed to physical hazards while conducting construction oversight (geotechnical and
environmental), logging soil borings, field screening, or collecting soil and water samples at the 800
Mercer Street Site located in Seattle, Washington. The HASP is to be used by Haley & Aldrich personnel
and is written for the specific site conditions, purposes, dates, and personnel specified herein; it will be
amended if conditions change.

This HASP is to be used in conjunction with the Haley & Aldrich Corporate Health and Safety Manual,
located on the Haley & Aldrich ATLAS. Together the Health and Safety Manual and this HASP
constitute the health and safety plan for this site.

A field copy of this HASP is to be used by Haley & Aldrich personnel and must be available on site
throughout the duration of the project. If site conditions, field activities, personnel, dates, or other
conditions change over time, this HASP will be updated to address these changes as they occur. Haley
& Aldrich personnel may make minor changes to the field copy by hand in ink (with date and initials).
The signed HASP will be retained with the project files when the project is completed.

1.2 Distribution and Approval

This HASP will be made available to all Haley & Aldrich personnel working at the project site. Haley &
Aldrich workers will read, sign, and return the form titled “Record of Health and Safety
Communication” provided in Appendix A of this HASP to certify their agreement to comply with the
minimum requirements of this HASP. The Haley & Aldrich project manager will route the signed
Appendix A form to the project files upon completion of field activities covered under the HASP.

This HASP will be provided to subcontractors for informational purposes only. Subcontractors will sign
the form titled “Record of Health and Safety Communication” and will be told clearly by the Field
Health and Safety Manager that that this HASP represents minimum safety procedures for Haley &
Aldrich workers and that subcontractors are responsible for their own safety while on the site. Nothing
herein will be construed as granting rights to Haley & Aldrich subcontractors or any others working on
this site to use or legally rely on this HASP.

This HASP has been approved by the Seattle Health and Safety Officer.

1.3 Chain of Command

The Haley & Aldrich chain of command for health and safety on this project includes the following
individuals:

0202738-100 May 2023
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Seattle Health and Safety Officer: Jessica Blanchette

The Seattle Health and Safety Officer has overall responsibility for preparation and modification of this
HASP. If health and safety issues arise during site operations, the officer will attempt to resolve them
with the appropriate members of the project team.

Project Manager: Marissa Goodman

The Project Manager has overall responsibility for the successful outcome of the project. In
consultation with the corporate health and safety director, the project manager makes final decisions
about implementing this site-specific HASP. The project manager may delegate this responsibility and
the accompanying authority to another project worker as needed.

Project Health and Safety Manager: Becca Dozier

The Project Health and Safety Manager has overall responsibility for health and safety on this project
and will verify compliance with applicable requirements. This individual will communicate all relevant
health and safety issues to Haley & Aldrich’s workers.

Field Health and Safety Manager: Haley & Aldrich Field Staff

The Field Health and Safety Manager is responsible for implementing this HASP in the field and for
maintaining it at the project site. This individual conducts safety briefings, observes workers to verify
that they are following HASP procedures, and assures that proper personal protective equipment
(PPE) is available and used correctly and that employees have knowledge of the local emergency
response system. The field health and safety manager will see that the field HASP is updated as
needed to address changes in field conditions or procedures.

1.4 Work Activities

Haley & Aldrich’s work covered under this HASP includes investigation and geotechnical and
environmental construction oversight during redevelopment of the site. This work includes logging soil
borings, installing monitoring wells, and screening and collecting soil and water samples from the site
on the 800 Mercer Street Site in accordance with the Sampling and Analysis Plan.

The investigation will be conducted during May and June 2022. The construction will start in 2024.

1.5 Site Description

The 800 Mercer Street site is located on the city block bounded by Mercer Street, Dexter Avenue
North, Roy Street, and 9" Avenue North. The western portion of the site was used for parking and
staging of construction equipment and stockpiles and is currently unoccupied. The eastern portion of
the site is covered with grass and contains two temporary sediment ponds for site stormwater
collection.

Historically, the site has been occupied by gasoline service stations, automotive wrecking yards, and a
soap and chemical manufacturing plant. The soils contain fill material, and petroleum underground

0202738-100 May 2023
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storage tanks (USTs) may be on the site based on historical operations. A groundwater plume found on
portions of the site has been impacted with dry cleaning solvents.

2.0 HAZARD EVALUATION AND CONTROL MEASURES

2.1 Hazardous Substances

Based on environmental investigations on the sites and adjoining properties, potential hazardous
substances of concern include heavy metals (arsenic and lead); gasoline- and diesel-range organics
(GRO and DRO, respectively); volatile organic compounds (VOCs) including benzene and chlorinated
solvents including tetrachloroethylene (PCE), trichloroethylene (TCE), cis- and trans-1,2-
dichloroethylene (DCE), and vinyl chloride (VC); and polycyclic aromatic hydrocarbons (PAHSs) including
naphthalenes.

The potential health hazards of these hazardous substances are discussed in individual fact sheets
provided in Appendix F to this HASP. The fact sheets describe effects that might occur if acute (short-
term) and/or chronic (occurring over a long period — more than 1 year) exposures were to happen.
Inclusion of this information does not mean that these effects will occur during the work activities
conducted by Haley & Aldrich.

In general, the hazardous substances that may be encountered during the investigation at the 800
Mercer site are not expected to be present at concentrations or in a form that could produce
significant adverse health effects. The types of work activities to be conducted and the use of personal
protective equipment (PPE) will limit potential exposure.

2.2 Potential Exposure Routes

Exposure to the hazardous substances listed above could occur by accidental inhalation of, direct
contact with, or ingestion of potentially contaminated soil and groundwater. To prevent contact with
potential contaminants, Haley & Aldrich staff will wear the personal protective equipment (PPE)
specified in Section 3.0 while sampling and while decontaminating equipment.

Inhalation

Workers could be exposed by inhaling dust when soil is moved or through volatilization of chemicals
from soil. Dust will be monitored visually, and dust-control measures such as soil wetting will be
implemented as needed. Air monitoring and control measures specified in this plan will minimize the
possibility for inhalation of volatile organic compounds (VOCs).

Direct Contact

Workers could be exposed if contaminated soil, dust, or groundwater contacts the skin, eyes, or
clothing. Wearing protective clothing and safety glasses and performing decontamination activities
specified in this plan will minimize the potential for skin and eye contact with hazardous substances.
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Ingestion

Workers could be exposed if they eat, drink, or perform other hand-to-mouth activities while
collecting soil and groundwater samples. Personal hygiene measures will be implemented to prevent
inadvertent ingestion of contaminants; for example, workers will remove their gloves and wash their
hands and faces before eating, drinking, or using tobacco.

2.3 Air Monitoring

For activities in areas where VOCs are known or suspected to be present, air quality will be monitored
at the discretion of the field health and safety manager using a MultiRAE, MiniRAE, or QRAEII
photoionization detector (PID) to determine whether VOCs are present and to check the adequacy of
PPE (specifically, respiratory protection). The monitoring results may trigger actions, as summarized in
Tables 1 and 2 and described in more detail below under “Action Levels”. Action levels for VOCs are
based on the volatile compounds with the lowest exposure limit: in this case, benzene and vinyl
chloride have the same PEL of 1 ppm.

Table 1 - Exposure Limits

Contaminant of Concern OSHA PEL STEL or cREL IDLH
(TWA)

Benzene 1 ppm 5 ppm (15 minutes) 500 ppm
tetrachloroethylene (PCE) 100 ppm 200 ppm (5 minutes in any 3-hour period) | 150 ppm
trichloroethylene (TCE) 100 ppm 300 ppm (5 minutes in any 3-hour period) | 1000 ppm
cis- and trans-1,2-dichloroethylene | 200 ppm - 1000 ppm
(DCE)
Vinyl chloride 1 ppm 5 ppm (15 minutes) -
lead 0.05mg/m3 | -- 100 mg/m3

Notes:

PEL: Permissible Exposure Limit

TWA: Time-Weighted Average (8-hour work day)
STEL: Short Term Exposure Limit

cREL: ceiling Recommended Exposure Limit (NIOSH)
IDLH: Immediately Dangerous to Life and Health
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Table 2 - Air Monitoring Action Levels

Monitoring
Device

Sensor

PEL

Result

Action Required

Notes

PID

vVOC

1 ppm (8-
hour
TWA)

0.5 ppm

Continue monitoring.

0.5-1.0 ppm

Implement additional control
measures to reduce VOC
concentration. Continue monitoring
and prepare to stop work or
upgrade PPE to include respirator
use using a combination cartridge:
Organic Vapors (OV) and
particulates (P100)

a, b, c

>1.0 ppm

Stop work if confirmed to be
benzene or vinyl chloride; Contact

Project Health and Safety Manager.

a, b

Combustible
Gas Indictor/
Multi-Meter

Oxygen

<19.5% or
> 22%

<19.5% or > 22%

Stop Work; Contact Corporate
Health and Safety Director.

a,b,d

Hydrogen
sulfide

10 ppm

> 5 ppm

Immediate evacuation; Contact

Project Health and Safety Manager.

Combustible

gases

10% LEL

0to 5% LEL

Continue monitoring.

510 <10% LEL

Use caution and continue
monitoring. Implement additional
control measures to reduce

combustible gas concentration.

=210 % LEL

Immediate Evacuation. Contact
Project Health and Safety Manager
and Corporate Health and Safety
Director.

Carbon
monoxide

50 ppm
TWA

<25 ppm

Use caution and continue

monitoring.

25 to 50 ppm

Implement additional control
measures to reduce combustible
gas concentration. Be prepared to
stop work or upgrade PPE to

supplied air respirator use.

>50 ppm

Immediate Evacuation. Contact
Project Health and Safety Manager
and Corporate Health and Safety
Director.

"AtbkicH
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Notes:

a. Use appropriate lamp and calibrate unit.

b. Air-purifying respirators must be used only when use criteria are met and when appropriate cartridges are available.

c. Half-facepiece respirators generally acceptable up to 10 times the PEL.

d. Oxygen deficiency requires confined space entry procedures.

e. A PEL for hydrogen sulfide has not been set by OSHA. The National Institute for Occupational Safety and Health
Recommended Exposure Limit (REL) is used in place of a PEL.

f. LEL refers to Lower Explosive Limit. Use caution to prevent all sources of ignition.

g. TWA refers to the 8-hour time weighted average.

Table 3 - Dust Monitoring Action Levels

Parameter/ Equipment Action Level Response Activity
Contaminant
Respirable Dust Respirable Air | >5mg/m3for 1 | Back away from the area, finding
as Lead Monitors minute safe refuge upwind for a few
Surrogate (RAM) minutes allowing dissipation. If

levels still exist apply controls. If
5 instances of controls are ineffective contact
>5mg/m3 for 1 FSM and PM
minute
Stop Work; Reached the 8 hour
TWA for Lead of 0.05 mg/m3

Zone Location and Monitoring Interval
Breathing zone

Air quality will be monitored at the discretion of the field health and safety manager by an individual
trained to use the equipment. The project manager is responsible for ascertaining that each
designated operator is properly trained in the use of the monitoring equipment. Air monitoring
measurements will be recorded on the "Air Monitoring Log" in Appendix B and actions taken based
upon air monitoring results (e.g., changes to control measures or PPE) will be recorded on project
notes. Air monitoring should consist of approximately six to ten samples in an 8-hour day within the
worker breathing zone. The results of air monitoring will be used to determine the need to upgrade
personal protective equipment (PPE). The “Air Monitoring Log” and project notes describing actions
taken based upon air monitoring results will be filed with the project records.

The equipment technician will calibrate, maintain, and repair each air monitoring equipment item, or
arrange for these activities, which will be conducted in accordance with and at the frequency specified
by the manufacturer or more frequently, as required by use conditions. The equipment technician will
maintain calibration/repair records in the equipment log books.

The following sections describe the equipment and procedures that will be used to monitor VOCs and
combustible gases.

MultiRAE or MiniRAE Photoionization Detector
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Volatile Organic Compounds. A MultiRAE or MiniRAE photoionization detector (PID) will be used at
locations where VOCs may be present during site activities. This detector is non-specific, meaning that
it does not identify the chemicals present. In addition, since it is calibrated using only a single
reference chemical, the PID provides only an estimate of the actual vapor concentration present. If
chemical-specific information is necessary, other types of sampling equipment must also be used. If
VOCs are detected above 0.5 ppm, colorimetric tubes such as Draeger tubes will be used to determine
concentrations of benzene and vinyl chloride as both may be present.

Monitoring Procedures. At the discretion of the field health and safety manager, air quality will be
monitored using a MultiRAE or MiniRAE PID or equivalent with 10.6 eV lamp to measure organic vapor
concentrations during site work activities. The 10.6 eV lamp will be specified for general hydrocarbon
survey measurements for chemicals having an ionization potential of up to 10.6 eV, such as benzene
(9.24 eV).

The field health and safety manager or other designated project individual is responsible for verifying
that the equipment is calibrated and working properly before on-site use. For the MultiRAE or
MiniRAE, this will include zeroing the instrument before work begins. Records of these activities will be
maintained in the “Air Monitoring Log”. If there are any problems with the equipment, the item will be
removed from use until repair or replacement can be coordinated with the equipment technician.

Action Levels. PID monitoring will be conducted before work begins at each individual work area
where volatile chemicals may be present. Results may trigger actions, as summarized in Tables 1 and 2
and described below:

B [f PID measurements are less than 0.5 ppm in the worker's breathing zones, work can proceed
without respiratory protection, with monitoring repeated at 15- to 30-minute intervals, or more
frequently if odors or signs of irritation are noted.

® [f PID measurements are between 0.5 and 1 ppm in the worker's breathing zones for 5
consecutive minutes, exposed workers will use air purifying respirators as specified in Table 2, with
monitoring repeated at least every 15 minutes, or more frequently if any odors or signs of
irritation are noted.

B [f PID measurements exceed 1 ppm in the worker's breathing zones, work will cease if confirmed
to be benzene or vinyl chloride and employees will evacuate the work area pending reevaluation
of the situation by the project manager and corporate health and safety director. Action will be
taken, including plan modification if required, to address any situations where such results are
observed.

Combustible Gases and Vapors. It is unlikely that combustible gases will be present during this project.
However, the procedures described below address gas or vapor venting that could occur from a soil
boring or any other source.
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A MultiRAE PID will be used to monitor for combustible gases while advancing soil probes or borings
and while observing excavation of areas suspected of containing impacted soils. All monitoring
equipment will be properly calibrated and maintained as noted in the previous discussion of air
monitoring procedures, and field monitoring results will be recorded on the “Air Monitoring Log”.

The following actions will be taken in response to air monitoring results:

B If monitoring indicates there is no combustible gas or vapor hazard, work will be resumed and
periodic testing will be continued.

® If combustible vapors are less than 5 percent of the Lower Explosive Level (LEL), work will
proceed, but monitoring will be repeated at 30-minute intervals, or sooner if any odors or signs of
contamination are noted. Employees are never to continue to work in an area, even if LEL tests are
acceptable, if they detect strange odors or experience symptoms of overexposure (such as nausea,
dizziness, or tearing of the eyes). If this occurs, employees will stop work and leave the area
pending further evaluation.

B If combustible vapors are between 5 and 10 percent of the LEL, workers may proceed with
caution, but monitoring must be performed continuously and fans or other means must be used
to disperse vapors. Monitoring results will be recorded at 15-minute intervals, or more frequently
if any odors or signs of contamination are noted. Workers should consult with the corporate
health and safety director to determine whether other types of monitoring are required to check
whether exposure levels are within acceptable limits.

B If combustible vapors are greater than 10 percent of the LEL, workers must assume an explosion
hazard exists. Site work will cease pending reevaluation of the situation by the project health and
safety manager. Action will be taken, including plan modification if required. In general, field
ventilation attempts will be continued only if the ventilation equipment is non-sparking and
approved for use in flammable atmospheres. Work will not be resumed until testing shows the
hazard has been eliminated. In some cases, this may be accomplished by allowing the gas to
dissipate by natural or fan-forced ventilation. It may also be necessary or useful to inert a well or
boring by introducing nitrogen or carbon dioxide through a non-conductive line. Water or drilling
mud may be used to replace air in some bore holes and thereby eliminate the explosion risk. Work
will be resumed only when testing shows the explosion hazard has been removed. Monitoring will
continue at least every 15 to 30 minutes to check whether the atmosphere remains inert.

Oxygen Meter. Monitoring for oxygen content will be conducted whenever oxygen deficient or
enriched conditions may be expected. A MultiRAE PID will be used to monitor for oxygen in situations
such as confined space entry. Confined space entry by Haley & Aldrich workers is not anticipated for
this project, and if needed, will be addressed by an amendment to this plan with special Confined
Space Entry Procedures.

The oxygen sensor must be set to 20.9 percent prior to use. The alarm must also be enabled before
use, and the pump inlet filter must be checked and replaced as necessary. All monitoring equipment
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will be properly calibrated and maintained as noted in the previous discussion of air monitoring
procedures, and field monitoring results will be recorded on the "Air Monitoring Log”.

B If oxygen level is < 19.5% or > 23%, immediately stop work, evacuate the area, and contact the
project manager and/or corporate health and safety director. When employees are involved in
activities where oxygen deficiency could occur, monitoring must be performed continuously
during the initial phase of the job and results must be recorded on the “Air Monitoring Log” at a
minimum frequency of 15 minutes.

B [f the oxygen level is normal, combustible vapors are absent, and there is no indication these
conditions may change, monitoring may be discontinued after a 1-hour period where all readings
are at background levels. Otherwise, monitoring must be continued as described above. If any
indications of changing conditions are noted, monitoring must be resumed immediately. Action
will be taken, including plan modification, if required, to address any situations where such results
are observed.

Hydrogen Sulfide. MultiRAE monitoring for hydrogen sulfide (H,S) content will be conducted during
the soil boring investigations or where site conditions have the potential to generate H,S. Records of
these measurements will be recorded on the “Air Monitoring Log”. As described below, the
monitoring frequency will be determined by the results of the initial survey measurement. Action
levels are shown in Table 2.

B If hydrogen sulfide measurements are less than 5 ppm in employee breathing zones, work can
proceed without respiratory protection. In this case, monitoring will be repeated at 30-minute
intervals, or sooner, if any odors or signs of respiratory irritation are noted. Monitoring may be
discontinued when H,S remains non-detectable for a 1-hour period.

m If hydrogen sulfide measurements exceed 5 ppm in employee breathing zones or if the rotten egg
odor associated with H.S is present, site work will cease and employees will evacuate the work
area pending reevaluation of the situation by the Corporate Health and Safety Director. Action will
be taken, including plan modification, if required, to address any situations where such results are
observed. Approved self-contained breathing apparatus or airline respirator with escape SCBA are
required when working in IDLH environments. Haley & Aldrich personnel are not trained to wear
this equipment and should not work in these environments for any period of time.

Carbon monoxide. MultiRAE Lite or QRAEII monitoring for carbon monoxide (CO) content will be
conducted where site conditions are poorly ventilated and have the potential to trap CO, such as
confined spaces (unanticipated at this site). Records of these measurements will be recorded on the
“Air Monitoring Log”. As described below, the monitoring frequency will be determined by the results
of the initial survey measurement. Action levels are shown in Table 2.

B If CO measurements are less than 1 ppm in employee breathing zones, work can proceed without
respiratory protection. In this case, monitoring will be repeated at 30-minute intervals, or sooner,
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if any odors or signs of respiratory irritation are noted. Monitoring may be discontinued when H,S
remains non-detectable for a 1-hour period.

m If CO measurements exceed 9 ppm in employee breathing zones or if the rotten egg odor
associated with H,S is present, site work will cease and employees will evacuate the work area
pending reevaluation of the situation by the Corporate Health and Safety Director. Action will be
taken, including plan modification, if required, to address any situations where such results are
observed. Approved self-contained breathing apparatus or airline respirator with escape SCBA are
required when working in IDLH environments. Haley & Aldrich personnel are not trained to wear
this equipment and should not work in these environments for any period of time.

Calibration and Maintenance. The MultiRAE or MiniRAE PID will be calibrated and maintained
according to the manufacturer instructions. If there are problems with the equipment, a completed
“Notice of Returned Equipment” form or other notification indicating the equipment condition will
accompany the PID returned to the equipment room. The equipment technician will perform
maintenance/repair as required.

2.4 Physical Hazards

Potential physical hazards associated with the project include operating motor vehicles, doing heavy
lifting, working around drill rigs, excavators, and other heavy equipment, noise, and suffering from
cold stress, biological hazards (blood-borne pathogens [BBPs]), or slips, trips, and falls.

Operating Motor Vehicles

Haley & Aldrich personnel who operate motor vehicles are legally licensed to do so, will wear seat
belts at all times when driving, and will obey all rules of the road while engaged in company business.

Haley & Aldrich employees will comply with all federal, state, and local regulations on use of cellular
devices while driving. Under no circumstances is text messaging or any use of a keyboard allowed
while operating a vehicle.

Heavy Lifting

Field work on this project will require some amount of heavy lifting, for instance, carrying coolers
containing samples. Overexertion injuries to the back, shoulders, elbows, hands, or wrists can occur
when a load is lifted or otherwise handled. Hands and wrists can be injured from grasping during
lifting. Muscles in the forearm that are used for grasping attach to the elbow, so this joint can be
injured when lifting. The shoulder can be injured by lifting any load and is especially at risk of injury
from lifts done while reaching above the shoulder or away from the body. Frequent lifting and
awkward lifting (i.e., above the shoulders, below the knees, at arms’ length) can also result in injuries.

The best procedures for lifting vary depending on conditions and the size and shape of the object
being lifted. A general rule for avoiding injuries is to assess the object and surrounding area before
lifting, and never attempt to lift an object that is poorly packaged or too heavy. Before lifting, workers
should make sure their path is dry and clear of obstacles that could cause a fall.
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To lift heavy objects:
B Take a deep breath and relax your muscles.

B Approach the object, and in a slow, controlled movement, bend your knees (keeping your back
straight) until you are squatting.

B Grip the object securely with both hands and, when ready, push up and extend your knees until
reaching a standing position, with the object at chest level. Do not lift above your shoulders or
below your knees.

B Do not twist your back or bend sideways.

B Walk slowly to the destination and put down the heavy object using the same slow, controlled
movements, keeping your back relatively straight and bending your knees.

B Do not lift or lower with arms extended.
B Take a break between lifting each object if necessary.

B Never attempt to move any object that seems too heavy to manage alone. Get help from a co-
worker as needed.

Workers who need to lift objects should be in good physical shape. Workers not accustomed to lifting
or vigorous exercise should not be assigned difficult lifting or lowering tasks.

Heat-Related llInesses

Weather conditions could range between 70°F and 80°F at times during the summer. At a minimum,
personnel wearing non-breathable clothing (e.g. PPE like chemical-resistant suits) at temperatures
greater than 70°F should take a break every one to two hours and drink plenty of fluids. An average of
one quart of fluids per hour is recommended. When temperatures are over 70°F, water will be
available at the site in a sufficient quantity for each worker to drink one quart per hour. A cool or
shaded rest area should be used for breaks.

The body normally cools itself by sweating. People suffer heat-related illness when the body’s
temperature control system is overloaded. Several factors affect the body’s ability to cool itself during
extremely hot weather. For instance, sweat will not evaporate as quickly when humidity is high, and
clothing type and amount can affect cooling. Impermeable clothing reduces the body’s ability to cool
with evaporating perspiration and may lead to heat stress. Outdoor work conducted in hot weather
and direct sun also increases the risk of heat-related illness in exposed workers.

Heat related illnesses and their symptoms and first-aid measures are:
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B Heat Rash. Raised red vesicles on affected areas and decreased ability to tolerate heat;
exacerbated by clothes that chafe. Maintain good personal hygiene and use drying powders or
lotions.

B Heat Cramps. Muscle spasms and pain in the extremities and abdomen. Rest in a cool area and
drink plenty of fluids. If pain persists, seek medical attention.

B Heat Exhaustion. Pale, cool, moist, clammy skin; profuse sweating; shallow breathing; dizziness;
lassitude; and fainting. Rest in a cool area and drink plenty of fluids. Get medical attention before
returning to work.

B Heat Stroke. Red, hot, dry skin; no perspiration; nausea; dizziness; confusion; strong rapid pulse;
and coma. Cool victim immediately with cool or cold water. Seek immediate medical attention.

Heat Stress

Heat stress may occur at any time work is being performed at elevated ambient temperatures.
Because heat stress is one of the most common and potentially serious illnesses associated with
outdoor work during hot seasons, regular monitoring and other preventative measures are vital. Site
workers must learn to recognize and treat the various forms of heat stress. The best approach is
preventative heat stress management.

Haley & Aldrich employees and their subcontractors should be aware of potential health effects
and/or physical hazards of working when there are hot temperatures or a high heat index. Refer
OP1015-Heat Stress for a discussion on hot weather hazards.

Cold Stress

Weather conditions during this investigation and cleanup action are expected to be cold and wet.
Workers who are exposed to extreme cold or work outdoors in cold and wet environments may be at
risk of cold stress, which can result when the core body temperature gets too low. The most common
consequences of cold stress are hypothermia, frost bite, and trench foot; the latter two are not
normally risks on Haley & Aldrich projects. Factors in cold stress include wetness, wind chill, tiredness,
improper clothing, health conditions, and poor physical conditioning.

Near-freezing temperatures is a factor in cold stress. Project workers will dress appropriately for the
weather conditions and pay attention to the signs and symptoms of hypothermia. When temperatures
drop below normal and wind speed increases, heat can leave the body more rapidly. These weather-
related conditions may lead to serious health problems.

Hypothermia

Causes. Hypothermia can result when the body loses heat faster than it can replace it, and
temperature drops below 95°F. Wind chill and wetness can play a significant role in lowering core body
temperature. It is important to understand that hypothermia can occur even when temperatures are
not extremely cold, especially when water, wind, and/or pre-existing health conditions are involved.
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Signs. Warning signs of hypothermia include shivering (only initially), confusion, loss of coordination,
slurred speech, fumbling, inability to decide, disorientation, apathy, drowsiness, inability to stand or
walk, dilated pupils, slowed pulse and breathing, and loss of consciousness. Confusion is a key
symptom. With medium or advanced hypothermia, shivering is absent, and the person may not realize
they have hypothermia. They may also be unwilling to call attention to themselves or seek help.

Treatment. Hypothermia victims should be immediately but not too rapidly re-warmed.
Rewarming involves:

e  Moving the victim into a sheltered area.

e Removing any wet clothing.

e Wrapping the victim loosely with blankets or sleeping bag.

e Applying heat packs or warm containers to armpits, groin, head, neck, and chest.

e If core body temperature falls below 90°F and heated shelter is not available, using skin-to-
skin contact with another individual.

e Providing warm beverages if the person is conscious.
e Getting medical help as soon as possible.

Rescue breaths and CPR for victims who are not breathing or who don’t have a pulse are not covered
in this HASP.

Noise

Heavy equipment may produce noise levels that exceed 85 decibels A scale (dBA) for personnel
working in or around the job site. At this level or above, hearing protection must be worn. A general
guideline is if people 3 to 4 feet apart cannot converse without raising voices, the noise levels are too
high and hearing protection should be worn. Ear muffs or ear plugs with a noise reduction rating (NRR)
of 29 or higher (the highest NRR is 33) will be used when noise levels are too high as determined by
the above guideline or by sound level measurements.

Working Around Heavy Equipment

Various heavy equipment (e.g. excavators, loaders, backhoes, cranes, drill rigs, bulldozers, scrapers,
dump trucks, rollers, graders) will be used at the job site. To work safely around heavy equipment,
Haley & Aldrich on-foot workers will:

m  Wear Class Il high visibility vests;

m  Stay out of the equipment’s swing radius;
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m  Never position themselves in front of or behind a moving piece of equipment, or between two
moving pieces of equipment;

®  Maintain eye contact with the operator (never assume the operators sees an on-foot worker);

m  Be aware of the back-up alarm signal associated with the equipment; use caution if wearing
hearing protection; and

B Not operate heavy equipment unless the worker has the appropriate training and/or licenses.

Heavy equipment is typically powered by diesel engines which emit diesel exhaust, a mixture of gases
and particulates. Short-term exposure to diesel exhaust can irritate the eyes, nose, and throat; and
cause headaches and nausea. If workers experience short-term effects, they will move away from the
diesel exhaust and notify the Project Health and Safety Manager or the Corporate Health and Safety
Director. Exposure to diesel exhaust fumes may lead to other health problems such as lung diseases,
heart diseases, asthma, lung damage and immune system problems. These problems typically occur in
people with high rates of exposure and long-term exposure (e.g., heavy equipment operators, truck
drivers). Existing asthma may be exacerbated by diesel exhaust.

Biological Hazards

Biological hazards include vector-borne diseases, insects, rodents and other wild or stray animals,
snakes, and poisonous plants. Vector-borne diseases may be spread to workers by insects such as
mosquitoes and ticks. When a mosquito or tick bites a worker, it may transfer a disease-causing agent,
such as a parasite, bacteria, or virus. Examples of mosquito-borne diseases are West Nile virus and
encephalitis. Lyme disease and Rocky Mountain spotted fever are tick-borne diseases. People are
exposed to biological hazards through contact with people, insects, soil, water, bird or bat droppings,
rodent droppings, or poisonous plants. COVID-19 is a risk we must manage as we perform project
work. See Appendix E for the COVID-19 project planning instructions health and safety plan
addendum.

Insects

Wearing long pants, socks, and long-sleeved shirts provides protection from insects. Using insect
repellents that contain DEET or picaridin also provides protection from insects. Insect bites and stings
can be treated with over-the-counter products that relieve pain and prevent infection.

Stinging insects include bees, wasps, hornets, and fire ants. Personnel can avoid attracting stinging
insects by wearing light-colored clothing and avoiding perfumes or colognes. If such an insect
approaches, do not wave wildly and swat blindly; instead, use a gentle pushing or brushing motion to
deter them.

Bee stings can produce life-threatening allergic reactions. Symptoms include pain, swelling of the
throat, redness or discoloration of the wound, itching, hives, decreased consciousness, and labored or
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noisy breathing. Personnel who are allergic to insect stings should carry an anaphylactic shock kit
prescribed by their physician.

Blood-Borne Pathogens

Workers responding to a first-aid incident could be exposed to blood-borne pathogens (BBPs), which
are infectious microorganisms in blood and other body fluids that can cause disease in humans.
Examples of these pathogens include hepatitis B virus, hepatitis C virus, and HIV. Workers exposed to
BBPs are at risk for serious or life-threatening illnesses.

Universal precautions will be followed if BBP exposure is a concern. Universal precautions involve
treating all human blood and other potentially infectious materials as a BBP and protecting oneself
from exposure. The easiest way to protect oneself from blood and body fluids is to have the injured
person treat their own wound if they are conscious and capable of doing so. If injured people are
unable to take care of themselves, or they need help, workers should use disposable gloves and eye
protection if there is a splash hazard.

If disposable gloves are not available, a plastic bag (trash, shopping, or sandwich) can be used to create
a barrier. If performing CPR, always use a pocket mask equipped with a one-way valve. After removing
PPE, wash hands or other affected body parts. Place PPE in a plastic bag, seal the bag, and contact the
corporate health and safety director for further instructions.

If you are exposed to BBPs or other potentially infectious materials (i.e. , BBPs contact your eyes,
mouth, nose, open wounds/sores, abrasions, sunburned areas, or acne), follow these steps:

B Flush the area of the body that was exposed with warm water, and then wash with soap and
water. Vigorously scrub all areas. It is the abrasive action of scrubbing that removes the
contamination from the skin.

B If you have an open cut, squeeze it gently to make it bleed, then wash with soap and water.

B Notify your project manager or the corporate health and safety director to document the incident.
Identify the source of the exposure.

B Get medical counseling (i.e., get tested for BBPs, get vaccinated if needed).

Slips, Trips, and Falls

Haley & Aldrich workers will be careful to prevent slips on icy or wet walking surfaces and will look for
and avoid tripping hazards such as loose rock or debris. Wear steel-toed safety boots with slip-
resistant soles and walk carefully over icy surfaces.

Be aware of your surroundings. Keep pathways and work areas free of debris and supplies to prevent
unsafe walking and working conditions. Changes in elevation such as ruts or holes present a trip
hazard and should be marked if possible. Avoid leaving tools on the ground.
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Plan what you would do if you start to slip or fall. During a fall, do not try to catch yourself; try to avoid
landing on your hands, elbows, or knees. Landing on the side of your body is much safer. If you are
walking on a slope and know you are going to slide, lower your center of gravity by sitting down and
sliding on your feet and/or bottom. If sliding while standing up, keep your weight over your feet and
bend your knees; do not lean backward or forward.

Hazards requiring fall protection are not expected at this site. A written Fall Protection Work Plan is
required where fall hazards of 10 feet or more exist. Fall prevention or fall protection measures is
required for any walking surface of 4 feet or higher, and when working within the affected area (the
distance away from the edge of an excavation equal to the depth of the excavation up to a maximum
distance of fifteen feet) of any excavation more than 10 feet deep. If there is a fall hazard of 4 feet or
more on a hazardous slope (i.e., a slope where normal footing cannot be maintained without the use
of devices because of the pitch of the surface, weather conditions, or surface material), a personal fall
restraint system or positioning device system is required. Work will not be performed on slopes
steeper than 75 percent or near vertical drop-offs without fall protection equipment.

2.5 Hazard Analysis and Applicable Safety Procedures by

Task

Table 4 lists the tasks and associated hazards that may be anticipated during the work activities

described in this HASP and associated control measures.

Table 4 - Hazard Analysis by Task

Work Task

Potential Hazards

Protective Measures

Construction oversight

Working around heavy equipment;
noise; heat-related iliness; and slips,

trips, and falls

Level D PPE (see Section 3.0), hearing
protection, hard hat, caution around
moving equipment, high visibility safety
vest or jacket, hearing protection, and
hard hat.

Observing and logging soil
borings

Working around drill rigs; slips, trips
and falls; heavy lifting; noise; cold
stress; inhalation of volatiles; and skin

contact with contaminated media.

Modified Level D or Level C PPE (see
Section 3.0), hard hat, high-visibility
safety vest or jacket, caution around
moving equipment and traffic, safe
liting practices, weather appropriate
clothing, gloves, hearing protection,
and air monitoring and respiratory
protection (as needed).

Collecting soil and
groundwater samples

Skin contact with contaminated media;
working near heavy equipment; slips,
trips and falls; inhalation of volatiles;
cold stress; and heavy lifting.

Modified Level D or Level C PPE (see
Section 3.0), caution around moving
equipment and traffic, hearing
protection, and air monitoring and

respiratory protection (as needed).
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3.0 PERSONAL PROTECTIVE EQUIPMENT AND HYGIENE

When fieldwork is performed in contaminated areas, the primary objective is to minimize worker
exposure using engineering controls such as ventilating, working up-wind or away from contaminated
materials, or wetting soil to reduce dust. If engineering controls are not feasible or may not provide
adequate control, and before they are fully implemented, workers will wear specified personal
protective equipment (PPE) to minimize potential exposure to hazardous substances.

The following minimum personal hygiene safeguards shall be adhered to:
B No smoking or tobacco products in any project work areas.
B No eating or drinking in areas if identified as an exclusion zone.

B [tis required that personnel present on site wash hands before eating, smoking, taking
medication, chewing gum/tobacco, using the restroom, or applying cosmetics and before leaving
the site for the day.

It is recommended that personnel present on site shower or bathe at home at the end of each day of
working on the site.

Contact with hazardous substances at harmful levels is not expected for this project; therefore, PPE is
based on the Occupational Safety and Health Administration (OSHA) requirements, modified Level D
and Level C. Conditions requiring Level A or B protection are not anticipated for this project. If they do
occur, work will stop and the HASP will be amended as required before work is resumed.

Table 5 summarizes the minimum PPE requirements for Haley & Aldrich workers based on the
potential routes of exposure and the potential hazardous substances.
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Table 5 - Specific Personal Protection Level Requirements for this Site

Potential Route of Required Safety Hard Steel-toed Tyvek Poly Nitrile Cut Resistant Respirator
Contact: Type of Protection Glasses | Hat (b) | Safety Boots Tyvek | Gloves Gloves
Contaminant Level or shoes
Half- Full-
Face Face
piece piece
None anticipated Level D (a) X X X X
Minor skin contact Level D (a) X X X g X h
possible
Skin contamination Level C (c) X X X g X h
possible: organics
Inhalation possible: Level C (c) X X X g X h d e f
organics
Notes:

a. Level D protection required when atmosphere contains no known hazard and work functions preclude splashes, immersion,
or the potential for unexpected inhalation of or contact with hazardous levels of any chemicals.

b.  Hard hat required where risk of striking overhead objects exists.

c. Level C protection required when atmospheric contaminants, liquid splashes, or other direct contact will not adversely affect
any exposed skin; this assumes that the types of air contaminants have been identified, concentrations have been measured
or modeled/estimated, an appropriate respirator cartridge is available, and all air-purifying respirator criteria are met.

d.  Appropriate respirator cartridges include organic vapor (MSA GMA or equivalent), combination (MSA GMC-H or equivalent),
and others as required for the particular contaminants (P100).

e. Half-facepiece respirator required when PID concentrations range from 0.5 to 1 ppm.

f.  Full-facepiece respirators will not be used unless field representative has been properly fit-tested for a full-facepiece
respirator.

g. Tyvek or protective clothing should be worn if body contact with impacted materials is likely.

Cut resistant gloves to be worn at all times unless writing, on the phone, or nitrile gloves needed instead for sampling

activities.

3.1 Level D Activities

Level D protection will be used when the atmosphere contains no known hazards and Haley & Aldrich
workers will not perform activities where skin contact with free-phase product or contaminated
materials is likely to occur. These workers will wear regular work clothes (long pants, shirt with
minimum 4-inch sleeve), eye protection (safety glasses or goggles), hand protection (nitrile or latex
gloves or cut resistant gloves), foot protection (steel-toed boots or shoes), and head protection (hard
hat).

3.2 Modified Level D Activities

Modified Level D protection will be used when the atmosphere contains no known hazards and there
is a potential that Haley & Aldrich workers may have skin contact with hazardous substances. These
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workers will wear regular work clothes (long pants, long-sleeved shirt, weather appropriate clothing),
eye protection (safety glasses or goggles), hand protection (nitrile or latex gloves or cut resistant
gloves), and foot protection (steel-toed boots or shoes), head protection (hard hat), and will
supplement this equipment with chemical resistant outer clothing (e.g., Tyvek or rain gear) and
chemical resistant gloves. Workers will make sure the protective clothing and gloves are suitable for
the types of chemicals that may be encountered on site.

3.3 Level C Activities

Workers performing site activities where skin contact with free product or contaminated materials is
likely will wear chemical-resistant gloves (nitrile, neoprene, or other appropriate outer gloves, and
surgical inner gloves) and polyethylene-coated Tyvek® or other chemical-resistant suits or rain gear.
Workers will make sure the protective clothing and gloves are suitable for the types of chemicals that
may be encountered on site. Workers will use face shields or goggles as necessary to avoid splashes in
the eyes or face.

When performing activities in which inhalation of chemical vapors and dusts is a concern, workers will
wear half-facepiece or full-facepiece air-purifying respirators as specified in Table 5. Cartridges used
for this project should be combination cartridges: cartridges that include protection from both Organic
Vapors (OV) and particulate matter (P100). If respirators are used, cartridges should be changed on a
daily basis, at minimum. They should be changed more frequently if chemical vapors are detected
inside the respirator or other symptoms of breakthrough are noted (respiratory irritation, dizziness, or
breathing difficulty).

4.0 SAFETY SUPPLIES AND EQUIPMENT LIST

The following safety supplies and equipment must be available on site:
B Fire extinguisher — 3 to 4-pound ABC,

B First aid kit in a sturdy weatherproof carrying case,

B Bottled sterile hand-held eyewash solution,

B Mobile telephone,

B Class Il high visibility safety vest or jacket,

B Weather appropriate clothing with minimum 4-inch sleeve,

B Head protection — hard hat,

B Hearing protection,

B Half-facepiece respirator with combination cartridges (as needed),
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B Foot protection — steel-toed boots or shoes with slip-resistant soles,
B Hand protection — nitrile outer gloves/nitrile inner gloves or cut resistant gloves, and
B Eye protection — safety glasses or safety goggles if a splash hazard is present.

All non-disposable safety gear and PPE must be cleaned after use and stored securely to avoid
damage. Avoid storing gear in direct sunlight or exposed to weather conditions. Safety equipment and
PPE should be checked before use and damaged or worn-out gear should be disposed of and replaced.

5.0 SITE CONTROL

Site control is the responsibility of the general contractor (Howard S. Wright [HSW]).

6.0 DECONTAMINATION

Decontamination for this project is limited to decontaminating sampling equipment.

Haley & Aldrich workers will practice good hygiene by washing their hands and faces prior to taking
rest breaks, drinking liquids, and so forth. They will also wash their hands and faces fully before eating,
using tobacco, or as soon as possible upon leaving a work area.

7.0 SITE SECURITY

Site security during investigations is the responsibility of the field health and safety manager. Any
security problems will be reported to the appropriate authorities and to the client.

Site security is the responsibility of the general contractor (HSW) during construction.

8.0 SPILL CONTAINMENT

Sources of bulk chemical subject to spillage are not expected for this project. Accordingly, a spill
containment plan is not required for this project.

9.0 EMERGENCY RESPONSE PLAN

This Emergency Response Plan outlines the steps necessary for appropriate response to emergency
situations that could reasonably occur during Haley & Aldrich’s work at the 800 Mercer Street site. The
following paragraphs summarize the key emergency responses for this project.

9.1 Plan Content and Review

The principal hazards addressed by this plan are fire, medical emergencies, and situations such as
inadequate PPE for the hazards present. However, to help anticipate other potential emergency
situations, field personnel will exercise caution and look for signs of potentially hazardous situations,
including:
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B General physical hazards (slippery or uneven surfaces, inclement weather, traffic, and working
around heavy equipment);

m  Underground pipelines or cables; and

B Live electrical wires or equipment.

These and other potential conditions should be anticipated, and steps should be taken to prevent
problems before they occur.

This emergency response plan will be reviewed and rehearsed, as necessary, during the on-site health
and safety briefing so all personnel will know what their duties are if an emergency occurs.

9.2 Plan Implementation

The field health and safety manager will evaluate the situation and act as the lead if an emergency
occurs. That individual will determine the need to implement the emergency response, in concert with
other resource personnel including client representatives, the project manager, and the corporate
health and safety director. Other on-site field personnel will assist the field health and safety manager
as needed during an emergency.

If the plan is implemented, the field health and safety manager or designee is responsible for alerting
all personnel at the affected area by use of a signal device (such as a hand-held air horn) or visual or
shouted instructions, as appropriate.

The general contractor will identify a safe assembly area for workers to gather if it is necessary to
evacuate the area and will communicate this location to workers during the on-site health and safety
briefing. The “buddy” system will be employed during evacuation to facilitate safe evacuation. The
field health and safety manager is responsible for roll call at the assembly area to account for all
personnel. If only one Haley & Aldrich worker will be on-site, a buddy system will be established with
other contractors or subcontractors. Field staff will update the appropriate project manager or other
designated Haley & Aldrich staff member once you have left the site for the day.

9.3 Emergency Response Contacts

Emergency contact information is provided in this HASP (see Page 1). A copy of this HASP will be
maintained at the project site. Emergency information includes:

B Emergency telephone numbers,
B Route to nearest hospital (Figure 1), and
W Site description (Section 1.4).

A significant environmental release of contaminants is not likely to occur from work activities subject
to this HASP. If it does, the field health and safety manager will contact the project manager or
corporate health and safety director to make any required notifications.
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If an emergency situation occurs requiring implementation of the emergency response plan (fire,
serious injury, or inadequate personal protection equipment for the hazards present, for instance),
Haley & Aldrich staff will cease all work immediately, pending approval from the field health and safety
manager to restart work. The general emergency actions described below will be followed.

9.4 Fires

Haley & Aldrich personnel may attempt to control only very small fires. If the fire expands, or an
explosion appears likely, Haley & Aldrich field workers will evacuate the area immediately. If a fire
occurs that cannot be controlled with a 3 to 4-pound ABC fire extinguisher, immediate intervention by
the local fire department or other appropriate agency is imperative. Use these steps:

B Immediately call 911,
B Evacuate to a safe area away from the danger to a previously agreed upon upwind location, and

B Inform the project manager or field health and safety manager of the situation.

9.5 Medical Emergencies

Haley & Aldrich staff will call 911 immediately if a medical emergency (such as a serious injury or an
unconscious worker) occurs. If workers are unsure about the severity of an accident or exposure, they
will take a conservative approach and seek medical attention. The field health and safety manager will
notify the project manager of the outcome of the medical incident as soon as possible.

No Haley & Aldrich employees are trained to perform rescue duties or medical duties beyond basic
CPR and first aid. Haley & Aldrich employees certified in CPR and first aid may respond to work-related
incidents requiring first aid services. First aid will be treatment for such things as minor cuts and
bruises as needed. When rendering first aid, Haley & Aldrich workers will take necessary precautions
to avoid exposure to BBPs. Section 2.4, Physical Hazards, provides information on BBPs and
precautions for avoiding exposure.

9.6 Uncontrolled Contaminant Release

Work activities for this project do not present the potential for an uncontrolled contaminant release as
defined by

Washington

m  Chapter 296-24, Washington Administrative Code (WAC), General Safety and Health Standards.
m  Chapter 296-62, WAC, General Occupational Health Standards.

m  Chapter 296-155, WAC, Safety Standards for Construction Work.

B Chapter 296-800, WAC, Core Rules. Core Rules are the basic safety and health rules needed by

most employers in Washington State.
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Federal OSHA

m 29 Code of Federal Regulations (CFR) 1910, General Occupational Safety and Health Standards.
m 29 CFR 1926, Safety and Health Regulations for Construction.
m 29 CFR 1904, Recording and Reporting Occupational Injuries and lllnesses.

Haley & Aldrich staff are not trained as emergency responders as defined by federal and state
regulations; therefore, they are not qualified to respond to hazardous material emergencies.

9.7 Potentially High Chemical Exposure Situations

Work activities for this project do not present the potential for high chemical exposure situations.

10.0 NOTIFICATION AND REPORTING

The project manager will be informed immediately if an emergency, accident, or injury occurs at the
project location. The project manager will notify the client immediately. The field health and safety
manager will notify the corporate health and safety director as soon as possible after the situation has
been stabilized. The project manager or corporate health and safety director will notify the
appropriate client contacts and regulatory agencies, if applicable. If an individual is injured or suffers a
work-related illness, the field health and safety manager or designee will complete an injury/accident
report and submit it to human resources or the corporate health and safety director within 24 hours. A
blank report is provided as Appendix D.

The project manager, the field health and safety manager, and the corporate health and safety
director will evaluate emergency response following the incident. The results of the evaluation will be
used in follow-up training exercises to improve the emergency response plan.

11.0 MEDICAL SURVEILLANCE

Haley & Aldrich employees working on this project participate in a medical surveillance program as
described in Section 7 of the Haley & Aldrich Corporate Health and Safety Manual.

12.0 SAFETY TRAINING REQUIREMENTS

Haley & Aldrich employees who work at sites where there is potential for exposure to hazardous
substances, health hazards, or safety hazards will have completed 40 hours of hazardous waste
operations and emergency response (HAZWOPER) training and 3 days of supervised field experience.
In addition, employees will have completed an 8-hour annual refresher training within the past 12
months or will possess equivalent documented training by experience. Site supervisors will have
completed 8 hours of HAZWOPER supervisor training. The project manager will ensure that all
employees working on this site have completed required HAZWOPER training. The Haley & Aldrich
safety records coordinator maintains employee health and safety training records.
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Employees performing some tasks will require additional safety training on performing the task safely
(without injury or property damage) and in compliance with safety regulations. Examples of these
tasks include entering confined spaces, wearing a respirator, operating equipment or machinery,
working at heights, handling or using hazardous substances, and working in excessive outdoor heat.
Safety training requirements are specified in Haley & Aldrich Corporate Health and Safety Manual.
Haley & Aldrich personnel will complete hazard-specific safety training as needed based on the tasks
to be performed.

Before each work day starts, the field health and safety manager will review applicable health and
safety issues with Haley & Aldrich employees. At these briefings the work to be accomplished will be
reviewed and there will be an opportunity for questions to be asked. The “Daily COVID Self-
Declaration and H&S Tailgate Meeting Form” (Appendix C) will be completed daily by the Haley &
Aldrich field health and safety manager or designated individual.

13.0 REPORTING, REPORTS, AND DOCUMENTATION

All incidents (accidents, injuries, near-misses) that occur during field work on this project will be
reported to the project manager immediately. The project manager will notify the client and the
corporate health and safety director.

Air monitoring measurements will be recorded on the “Air Monitoring Log” in Appendix B and actions
taken based upon air monitoring results (e.g., changes to control measures or PPE) will be recorded on
project notes.

The field health and safety manager is responsible for maintaining records demonstrating that the
provisions of this HASP are implemented throughout the course of this project.

\\haleyaldrich.com\share\sea_projects\Notebooks\1940906_800_Mercer_Env_Support\Deliverables In-Basket\Final EDR\App D -
HASP\2023_0523_HASP Seattle DOT Mercer_Rev Draft.docx
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Record of Health and Safety Communication

PROJECT NAME: 800 Mercer Street | PROJECT NUMBER: 0202738-100

SITE CONTAMINANTS: Heavy metals (arsenic and lead); gasoline- and diesel-range organics (GRO and DRO,
respectively); volatile organic compounds (VOCs) including benzene and chlorinated solvents including
tetrachloroethylene (PCE), trichloroethylene (TCE), cis- and trans-1,2-dichloroethylene (DCE), and vinyl chloride
(VC); and polycyclic aromatic hydrocarbons (PAHSs) including naphthalenes.

PPE REQUIREMENTS (check all that apply):

X Eye protection X Gloves (specify) Nitrile and/or cut resistant gloves
X Foot protection X Clothing (specify) Weather appropriate clothing, high visibility safety
vest or jacket
X Head protection X Respirator (specify) Half-facepiece with combination cartridges.
X Other (specify) Hearing protection

The following personnel have reviewed a copy of the site-specific HASP. By signing below, these personnel indicate
they have read the plan, including all referenced information, and that they understand the requirements detailed for
this project.

PRINTED NAME SIGNATURE PROJECT DUTIES DATE

Project manager: please route a copy of this form to the job files when completed.
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Air Monitoring Log
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Air Monitoring Log

Meter Number 1, Type Calibrated Checked
Meter Number 2, Type Calibrated Checked
Background Reading: Meter 1 Meter 2

Time Meter 1 Meter 2 Comments

"AtbkicH
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APPENDIX C
Daily COVID Self-Declaration and H&S Tailgate
Meeting Form
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in everything we do

Daily COVID Self-Declaration and H&S Tailgate Meeting Form

Project: Project No.:
Location: Project Manager:
Subcontractor(s): Date:

Site Safety & Health Officer (SSHO): SSHO Contact Info:

Worker Acknowledgement

By signing here, | am stating the following:

1. lunderstand the hazards and risk control actions associated with each task | am about to perform.
2. lunderstand the permit to work requirements pertinent to the work | am about to perform (if applicable).
3. | certify that | will not undertake any tasks or work that has not been risk-assessed (is not included in the HASP or risk assessment

document.

| am also aware of my obligation to implement ‘Safe Work’.
| arrived and departed fit for duty.

I am not under the influence of any type of medication, drugs, or alcohol that could affect my ability to work safely.

4
5.
6. |am physically and mentally fit for duty.
7
8

I am aware of my responsibility to bring any iliness, injury (regardless of where or when it occurred), or fatigue issue | may have to the
attention of the regional or corporate H&S manager.
9. Isigned out uninjured unless | have otherwise informed the SSHO.

Name (print)

Company

Initials & Sign In/Out Time

In & Fit Out & Fit

Visitor Log (Site Visitors not involved in the work activities)

Name (print)

Company

Initials & Sign In/Out Time

In & Fit Out & Fit

Revised Date: 8/25/2021

All information and content in this form is for information purposes only and is not Page 1 of 3
medical advice, diagnosis, or treatment. Printed copies are not document controlled.
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Emergency Procedures
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in everything we do

If an emergency occurs, follow procedure outlined in the HASP and contact numbers below. If non-life-threatening injury occurs, contact
PM to report the incident. Seek first-aid treatment from the Occupational Health Center, as outlined in the HASP.

Emergency Dispatch phone number if other than 911:

Local Hospital:

Local Hospital Phone #:

Evacuation/Muster Point:

Alt Evacuation/Muster Point:

Simultaneous Operations (SIMOPS)

SIMOPS or Multi-Crew Activity O Yes

O No If yes, describe SIMOPS:

Has SIMOPS been communicated to O Yes
all workforce?

O No

SIMOPS PIC:

Phone Number:

Task Identification

Task

Responsible Company

Task Supervisor

Required Permits/Forms (check all that apply)

[OConfined space
[OCongested work area
[JElevated work
[JErgonomics

CJEmergency egress

[OHosting and rigging
[OHot work
[OMaterial handling
[ONoise pollution
[JOxygen deficiency

[ONone CLifting Plan COther:

[OConfined Space Entry Permit [OHot Work Permit COther:

CLock-out / Tag-out (LOTO) [OGround Disturbance Permit COther:

[JExcavation Permit CIOther: CIOther:
Discussion of Work Hazards (check all that apply)

[OChemical [OHazardous materials (lead, asbestos, etc.) [ORadiological

[JStored energy LOTO

O Traffic control

[OWeather and/or temp extremes
[OWaste generation

Cother:

Required PPE (check all that apply)

®O0@0

000 0® @

[ ] (] [ [1 [ []

(I [ [T P [T | [

L] [ []

Hearing Safety Hard Hat Safety Toed Leather or Safety Vest Protective Respiratory PFD Face Shield Fall
Protection Eyewear Shoes Palm Clothing Protection Protection
Protective
Revised Date: 8/25/2021 All information and content in this form is for information purposes only and is not Page 2 of 3

medical advice, diagnosis, or treatment. Printed copies are not document controlled.
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Tailgate Topic / Hazard Discussion

Item Discussion

Management of Change (MoC)

Does the work activity require a MoC? If yes, has it been authorized by applicable management? CINo CYes

Has the safety information been updated to incorporate any change in product, equipment, material, or process? This information
should include how to investigate accidents, audit compliance with safety procedures, and plan for emergency responses.

ONo Oves

Have the procedures for a MoC been reviewed and evaluated? OONo [Yes

Have all affected staff been informed and trained on the new equipment, process, or other changes? Health and safety hazards must
be emphasized including processes/procedures in an emergency. The training must occur before any staff is allowed to operate the

equipment or perform the job relating to the changes. CONo [Yes

Have written procedures been put into place for the next time there is a change in safety management? CINo CYes
Best Practice(s) Observed? [ Yes O No H&S Observations/ Near Misses/ Incidents Reported? OYes [ONo
If yes, describe: If yes, describe:
Safe Work Interventions? O Yes O No Have additional hazards and risk controls been identified for future work?
If yes, describe: 1 Yes 0 No

If yes, update appropriate job hazard analysis (JHA).

Site Safety & Health Officer Acknowledgement

At the conclusion of the day, | certify that the work site has been inspected and is being left in a safe and clean condition and any incidents
have been properly reported.

Signature Date

All visitors and subcontractors must complete a self-declaration. All unvaccinated H&A staff must also complete a self-
declaration prior to commencing work.

Gensuite EZ Scan® E E
e (1]

H&A Gensuite Self Declaration Subcontractor Self Declaration

Revised Date: 8/25/2021 All information and content in this form is for information purposes only and is not Page 3 of 3
medical advice, diagnosis, or treatment. Printed copies are not document controlled.
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Haley & Aldrich Incident/Accident Investigation Report*

Haley & Aldrich Project number:

Office:

Incident/Accident Date/time of

Site Location: occurrence: ___AM __PM
Address:

State: County:

Name(s) of Haley & Aldrich personnel involved in the incident/accident:

Name(s) and Affiliation of any other personnel involved in the incident/accident:

What happened? Describe cause and nature of incident, injury or illness.

Was the incident/accident caused by actions of another individual: __Yes __ No If yes, provide name, address, phone and
details:

Describe any unsafe action, equipment, conditions that contributed to the incident/accident:

Was first aid given? __Yes __No __ Unknown Was person referred to medical evaluation/treatment? Yes No
___Unknown

If yes, indicate date, where and to whom:

Did the employee(s) receive medical treatment beyond firstaid _ Yes _ No __ Unknown If yes, describe medical treatment
given:

Will lost time be involved? __Yes __No __N/A | Will restricted work days be involved? _ Yes__No _ N/A

If yes to either lost time or restricted work, complete the following:
Last normal work date

Date of return to normal work

Number of days lost time involved or expected

Number of days restricted work involved or expected

What actions will be taken to prevent recurrence? Give responsibilities and expected completion dates for each action.

Witnesses (Provide name, company, address, and phone number):

Reported By: Reviewed by:
Date: Corporate health and safety director:
Date:
Employee(s) manager or supervisor:
Date:
Human resources:
Date:
Will the work-related injury/illness results in a Workers’ If yes, provide claim number and date claim filed:
Compensation claim? _Yes __ No ___ N/A

*The supervisor of the employee(s) involved in the incident/accident must ensure that this form is filled out within 24 hours of
the incident/or accident and forwarded to Corporate Health and Safety Director. Attach additional sheets if necessary. If the
incident is a recordable work-related injury or illness, OSHA Form 301 must be completed in addition to this form.
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{S\;,) COVID-19 Project Planning Instructions
arety

in everything we do

HEALTH & SAFETY FACTSHEET

COVID-19 is still a risk we must manage as we perform project work.
Incorporate the following into project planning to protect field staff,

business partners, clients, and the general public at project sites:
* If we are not the controlling employer, ensure we understand what the
project is doing for COVID-19 mitigation methods prior to mobilization.

1S S Y
1111

* Many sites have a COVID-19 Plan. It is your duty to obtain a copy of that . . .
plan and ensure the project team understands the expectations. The risk associated with
Fit for Duty — potential exposure to COVID-

, . , , 19 will be considered as part
e All subcontractors (if subcontracted to H&A), and visitors (if H&A is fth - . d
Controlling Employer) will sign the Self-Declaration form at the start of the 0 = [PUGL R [l 2

project. HASP development cycle.
* Everyone must acknowledge the Fit for Duty of the Daily Tailgate form
to affirm staff report fit for duty and symptom free each day.
* All staff working on a site controlled by another employer will follow site
requirements.
ZERO TOLERANCE - Do not come to the site if you are sick, tested positive, Have H&S review the HASP.
or if you have been in close contact with someone with symptoms of
COVID-19.
If others come to the site while sick, isolate yourself from them and ask
them to leave or notify their supervisor.
You can reduce your risk by -
* Avoiding office trailers if possible and if you enter, follow all site .
requirements. Unvaccinated staff must

complete the Self-

* Not congregating with others )
declaration Form.

* Maintain a minimum distance of 6ft when possible, to avoid exposure.

* Tailgates should be done at distance. A
* Bring food from home and avoid the food truck to reduce risk. Do not '
congregate with other at breaks and at the food trucks. ’ I l
* Perform good hygiene practices for yourself and surfaces you touch.
* Do all you can to maintain your good health by getting adequate sleep, Approved and appropriate
eating a healthy diet, avoid alcohol, and consuming plenty of fluids. Personal Protective
During times of high community level risk, All Staff Equipment and supplies are
* Must wear a mask whenever they are working within 6ft of another used as indicated by the
individual. HASP.

* Must wear a mask whenever they enter an indoor environment for work.

*  Must complete a COVID self-declaration prior to entering the work
environment.

Please complete the following two pages for EACH project prior to
beginning work.

All information and content in this addendum is for information purposes only and is not
medical advice, diagnosis, or treatment. Printed copies are not document controlled. ICH
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(/!\) COVID-19 Project Planning Instructions
=% HASP Addendum

Safety

in everything we do

HEALTH & SAFETY FACTSHEET

COVID-19 PROJECT SPECIFIC JOB HAZARD ANALYSIS

Does the client or Controlling Employer (if H&A is not controlling employer) have specific requirements related to COVID-19?

If yes, please attach the requirements. Yes No

Do we have the necessary supplies on hand? Yes No

(Supplies include surgical, KN95 or KF94 masks, disinfectant, hand washing stations or sanitizer, and PPE.)
The following must be onsite and/or communicated( to acknowledge):
U Has the Tailgate Meeting Form been provided?
U Have unvaccinated staff completed the Gensuite self-declaration?

U Have unvaccinated sub-contractors signed the sub-contractor self-declaration on the tailgate form (leave blank if no
subs on site)?

U Are there enough masks on site for those required to wear them?

O Is the site in a region that has less than 100 cases per 100k in population using the 7-day average? Use COVID Act Now
to reference the rate for the county.

O If the region has more than 100 cases per 100k in population using the 7-day average, have you notified all staff they
must comply with Haley & Aldrich’s High-risk policy? (leave blank if the 7-day average case rate per 100k is below 100)

U Has the Project Shutdown/Suspension policy been provided?

Is there staff travel involved with this project? (If yes please answer the following questions) Yes No
Have they followed H&A’s Travel Procedures? Yes No
Has their Travel been approved by their SM or the project PM? Yes No

+»» Complete the Job Hazard Analysis (JHA) on the following page and return to H&S for review.
* Be as detailed as possible when breaking down the task being performed into individual steps that will be performed.
* Example Tasks: Traveling to site, Drilling, Sampling, Breaks, Tailgate meetings, Equipment Breakdown etc.

* Identify if any of the steps will require staff or subcontractors to break the 6-foot social distance, and if so, what is the
duration of that step.

* |dentify what control measures will be implemented for each step to prevent the potential spread of COVID-19. For
projects involving numerous tasks, each with several steps, extra space is required to complete a thorough JHA.

* Example control measure: Sanitize after use, Drive in separate cars, Do not use field trailer, Use gloves when handling,
Eat/Drink away from others etc.

* Update the JHA when a new task is started or when a new unrecognized hazard has been identified.
* Review the JHA each morning prior to starting work.
* Use blank copies of the following page as needed.

e [f staff have any questions or concerns when completing the JHA, please reach out to their Regional Health & Safety
Manager or HealthSafetyHelp@HaleyAldrich.com for support.

All information and content in this addendum is for information purposes only and is not
medical advice, diagnosis, or treatment. Printed copies are not document controlled. ICH

Revised Date: 4/8/2022 Page 2 of 3
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({1 ) COVID-19 Project Planning Instructions

== HASP Addendum

Safety

in everything we do

HEALTH & SAFETY FACTSHEET

COVID-19 PROJECT SPECIFIC JOB HAZARD ANALYSIS

Task and Associated Steps 6-ft Task What Procedures are going to be put in place?
Distance | Time
Achieved?
PM Signature: Date:
FSM Signature: Date:

All information and content in this addendum is for information purposes only and is not
medical advice, diagnosis, or treatment. Printed copies are not document controlled.

Revised Date: 4/8/2022 Page 3 of 3
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Arsenic - ToxFAQs™

This fact sheet answers the most frequently asked health questions (FAQs) about arsenic. For more information, call the CDC
Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous substances and their
health effects. It is important you understand this information because this substance may harm you. The effects of exposure
to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whether

other chemicals are present.

HIGHLIGHTS: Exposure to higher than average levels of arsenic occur mostly in the
workplace, near hazardous waste sites, or in areas with high natural levels. At high
levels, inorganic arsenic can cause death. Exposure to lower levels for a long time

can cause a discoloration of the skin and the appearance of small corns or warts.
Arsenic has been found in at least 1,149 of the 1,684 National Priority List (NPL) sites
identified by the Environmental Protection Agency (EPA).

What is arsenic?

Arsenic is a naturally occurring element widely distributed
in the earth’s crust. In the environment, arsenic is
combined with oxygen, chlorine, and sulfur to form
inorganic arsenic compounds. Arsenic in animals and
plants combines with carbon and hydrogen to form
organic arsenic compounds.

Inorganic arsenic compounds are mainly used to preserve
wood. Copper chromated arsenate (CCA) is used to

make “pressure-treated” lumber. CCA is no longer used

in the U.S. for residential uses; it is still used in industrial
applications. Organic arsenic compounds are used as
pesticides, primarily on cotton fields

and orchards.

What happens to arsenic when it enters
the environment?

» Arsenic occurs naturally in soil and minerals and may
enter the air, water, and land from wind-blown dust
and may get into water from runoff and leaching.

» Arsenic cannot be destroyed in the environment.
It can only change its form.

= Rain and snow remove arsenic dust particles from
the air.

» Many common arsenic compounds can dissolve in
water. Most of the arsenic in water will ultimately end
up in soil or sediment.

» Fish and shellfish can accumulate arsenic; most of
this arsenic is in an organic form called arsenobetaine
that is much less harmful.

\ Agency for Toxic Substances and Disease Registry

Division of Toxicology and Human Health Sciences

(C5249955-E

CAS # 7440-38-2

How might | be exposed to arsenic?

 Ingesting small amounts present in your food and
water or breathing air containing arsenic.

» Breathing sawdust or burning smoke from wood
treated with arsenic.

« Living in areas with unusually high natural levels of
arsenic in rock.

» Working in a job that involves arsenic production or
use, such as copper or lead smelting, wood treating,
or pesticide application.

How can arsenic affect my health?

Breathing high levels of inorganic arsenic can give you a
sore throat or irritated lungs.

Ingesting very high levels of arsenic can result in death.
Exposure to lower levels can cause nausea and vomiting,
decreased production of red and white blood cells,
abnormal heart rhythm, damage to blood vessels, and a
sensation of “pins and needles” in hands and feet.

Ingesting or breathing low levels of inorganic arsenic for
a long time can cause a darkening of the skin and the
appearance of small “corns” or “warts” on the palms, soles,
and torso.

Skin contact with inorganic arsenic may cause redness
and swelling.

Almost nothing is known regarding health effects
of organic arsenic compounds in humans. Studies
in animals show that some simple organic arsenic




compounds are less toxic than inorganic forms. Ingestion
of methyl and dimethyl compounds can cause diarrhea
and damage to the kidneys.

How likely is arsenic to cause cancer?

Several studies have shown that ingestion of inorganic
arsenic can increase the risk of skin cancer and cancer

in the liver, bladder, and lungs. Inhalation of inorganic
arsenic can cause increased risk of lung cancer. The
Department of Health and Human Services (DHHS) and
the EPA have determined that inorganic arsenic is a known
human carcinogen. The International Agency for Research
on Cancer (IARC) has determined that inorganic arsenic is
carcinogenic to humans.

How can arsenic affect children?

There is some evidence that long-term exposure to arsenic
in children may result in lower 1Q scores. There is also
some evidence that exposure to arsenic in the

womb and early childhood may increase mortality in
young adults.

There is some evidence that inhaled or ingested arsenic
can injure pregnant women or their unborn babies,
although the studies are not definitive. Studies in animals
show that large doses of arsenic that cause illness in
pregnant females, can also cause low birth weight, fetal
malformations, and even fetal death. Arsenic can cross
the placenta and has been found in fetal tissues. Arsenic is
found at low levels in breast milk.

How can families reduce the risks of
exposure to arsenic?

« If you use arsenic-treated wood in home projects,
you should wear dust masks, gloves, and protective
clothing to decrease exposure to sawdust.

« If you live in an area with high levels of arsenic in
water or soil, you should use cleaner sources of water
and limit contact with soil.

Where can | get more information?

CAS # 7440-38-2

« If you work in a job that may expose you to arsenic,
be aware that you may carry arsenic home on your
clothing, skin, hair, or tools. Be sure to shower and
change clothes before going home.

Is there a medical test to determine
whether I've been exposed to arsenic?

There are tests available to measure arsenic in your blood,
urine, hair, and fingernails. The urine test is the most
reliable test for arsenic exposure within the last few days.
Tests on hair and fingernails can measure exposure to high
levels of arsenic over the past 6-12 months. These tests can
determine if you have been exposed to above-average
levels of arsenic. They cannot predict whether the arsenic
levels in your body will affect your health.

Has the federal government made
recommendations to protect
human health?

The EPA has set limits on the amount of arsenic that
industrial sources can release to the environment and
has restricted or cancelled many of the uses of arsenic
in pesticides. EPA has set a limit of 0.01 parts per million
(ppm) for arsenic in drinking water.

The Occupational Safety and Health Administration
(OSHA) has set a permissible exposure limit (PEL) of 10
micrograms of arsenic per cubic meter of workplace air
(10 ug/m?) for 8 hour shifts and 40 hour work weeks.

References

Agency for Toxic Substances and Disease Registry (ATSDR).
2007. Toxicological Profile for Arsenic (Update). Atlanta,
GA: U.S. Department of Health and Human Services.
Public Health Service.

For more information, contact the Agency for Toxic Substances and Disease Registry, Division of Toxicology and
Human Health Sciences, 1600 Clifton Road NE, Mailstop F-57, Atlanta, GA 30333.

Phone: 1-800-232-4636

ToxFAQs™ Internet address via WWW is http://www.atsdr.cdc.gov/toxfags/index.asp.

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate,
and treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state
health or environmental quality department if you have any more questions or concerns.

August 2007
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Benzene - ToxFAQs™

CAS #71-43-2

This fact sheet answers the most frequently asked health questions (FAQs) about benzene. For more information, call the CDC
Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous substances and their
health effects. It is important you understand this information because this substance may harm you. The effects of exposure
to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whether

other chemicals are present.

HIGHTLIGHTS: Benzene is a widely used chemical formed from both natural
processes and human activities. Breathing benzene can cause drowsiness,
dizziness, and unconsciousness; long-term benzene exposure causes effects

on the bone marrow and can cause anemia and leukemia. Benzene has been
found in at least 1,000 of the 1,684 National Priority List (NPL) sites identified
by the Environmental Protection Agency (EPA).

What is benzene?

Benzene is a colorless liquid with a sweet odor. It
evaporates into the air very quickly and dissolves slightly
in water. It is highly flammable and is formed from both
natural processes and human activities.

Benzene is widely used in the United States; it ranks in the
top 20 chemicals for production volume. Some industries
use benzene to make other chemicals which are used to
make plastics, resins, and nylon and other synthetic fibers.
Benzene is also used to make some types of rubbers,
lubricants, dyes, detergents, drugs, and pesticides. Natural
sources of benzene include emissions from volcanoes

and forest fires. Benzene is also a natural part of crude oil,
gasoline, and cigarette smoke.

What happens to benzene when it enters
the environment?

» Industrial processes are the main source of benzene
in the environment.

« Benzene can pass into the air from water and soil.

« It reacts with other chemicals in the air and breaks
down within a few days.

« Benzene in the air can attach to rain or snow and be
carried back down to the ground.

o It breaks down more slowly in water and soil, and can
pass through the soil into underground water.

» Benzene does not build up in plants or animals.

\ Agency for Toxic Substances and Disease Registry

Division of Toxicology and Human Health Sciences

(CS5249955-F

How might | be exposed to benzene?

- Qutdoor air contains low levels of benzene from
tobacco smoke, automobile service stations, exhaust
from motor vehicles, and industrial emissions.

- Vapors (or gases) from products that contain
benzene, such as glues, paints, furniture wax, and
detergents, can also be a source of exposure.

- Air around hazardous waste sites or gas stations will
contain higher levels of benzene.

- Working in industries that make or use benzene.

How can benzene affect my health?

Breathing very high levels of benzene can result in
death, while high levels can cause drowsiness, dizziness,
rapid heart rate, headaches, tremors, confusion, and
unconsciousness. Eating or drinking foods containing
high levels of benzene can cause vomiting, irritation of
the stomach, dizziness, sleepiness, convulsions, rapid
heart rate, and death.

The major effect of benzene from long-term exposure

is on the blood. Benzene causes harmful effects on the
bone marrow and can cause a decrease in red blood cells
leading to anemia. It can also cause excessive bleeding
and can affect the immune system, increasing the chance
for infection. Some women who breathed high levels

of benzene for many months had irregular menstrual
periods and a decrease in the size of their ovaries, but we
do not know for certain that benzene caused the effects. It
is not known whether benzene will affect fertility in men.




Benzene

How likely is benzene to cause cancer?

Long-term exposure to high levels of benzene in the

air can cause leukemia, particularly acute myelogenous
leukemia, often referred to as AML. This is a cancer of the
bloodforming organs. The Department of Health and
Human Services (DHHS) has determined that benzene is a
known carcinogen. The International Agency for Research
on Cancer (IARC) and the EPA have determined that
benzene is carcinogenic to humans.

How can benzene affect children?

Children can be affected by benzene exposure in the
same ways as adults. It is not known if children are more
susceptible to benzene poisoning than adults.

Benzene can pass from the mother’s blood to a fetus.
Animal studies have shown low birth weights, delayed
bone formation, and bone marrow damage when
pregnant animals breathed benzene.

How can families reduce the risks of
exposure to benzene?

Benzene exposure can be reduced by limiting contact with
gasoline and cigarette smoke. Families are encouraged
not to smoke in their house, in enclosed environments, or
near their children.

Is there a medical test to determine
whether I've been exposed to benzene?

Several tests can show if you have been exposed to
benzene. There is a test for measuring benzene in the
breath; this test must be done shortly after exposure.
Benzene can also be measured in the blood; however,
since benzene disappears rapidly from the blood, this test
is only useful for recent exposures.

Where can | get more information?

CAS #71-43-2

In the body, benzene is converted to products called
metabolites. Certain metabolites can be measured in the
urine. The metabolite S-phenylmercapturic acid in urine
is a sensitive indicator of benzene exposure. However,
this test must be done shortly after exposure and is not

a reliable indicator of how much benzene you have been
exposed to, since the metabolites may be present in urine
from other sources.

Has the federal government made
recommendations to protect
human health?

The EPA has set the maximum permissible level of
benzene in drinking water at 5 parts benzene per billion
parts of water (5 ppb).

The Occupational Safety and Health Administration
(OSHA) has set limits of 1 part benzene per million parts
of workplace air (1 ppm) for 8 hour shifts and 40 hour
work weeks.

References

Agency for Toxic Substances and Disease Registry
(ATSDR) 2007. Toxicological Profile for Benzene (Update).
Atlanta, GA: U.S. Department of Public Health and Human
Services, Public Health Service.

For more information, contact the Agency for Toxic Substances and Disease Registry, Division of Toxicology and
Human Health Sciences, 1600 Clifton Road NE, Mailstop F-57, Atlanta, GA 30333.

Phone: 1-800-232-4636

ToxFAQs™ Internet address via WWW is http://www.atsdr.cdc.gov/toxfaqgs/index.asp.

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate,
and treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state
health or environmental quality department if you have any more questions or concerns.

August 2007
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1,2-DICHLOROETHENE
CAS # 540-59-0, 156-59-2, and 156-60-5

ATSDR

AGENCY FOR TOXIC SUBSTANCES
AND DISEASE REGISTRY

Agency for Toxic Substances and Disease Registry ToxFAQs

September 1997

This fact sheet answers the most frequently asked health questions (FAQs) about 1,2-dichloroethene. For
more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. This information is important because
this substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the
duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Exposure to 1,2-dichloroethene occurs mainly in workplaces where
it is made or used. Breathing high levels of 1,2-dichloroethene can make you feel
nauseous, drowsy, and tired. cis-1,2-Dichloroethene has been found in at least 146
of the 1,430 National Priorities List sites identified by the Environmental Protection
Agency (EPA). trans-1,2-Dichloroethene was found in at least 563 NPL sites. 1,2-
Dichloroethene was found at 336 sites, but the isomer (cis- or trans-) was not specified.

What is 1,2-dichloroethene?
(Pronounced 1,2-di-k16r” 5-&th’en)

1,2-Dichloroethene, also called 1,2-dichloroethylene, is a
highly flammable, colorless liquid with a sharp, harsh odor. It is
used to produce solvents and in chemical mixtures. You can
smell very small amounts of 1,2-dichloroethene in air (about 17
parts of 1,2-dichloroethene per million parts of air [17 ppm]).

There are two forms of 1,2-dichloroethene; one is called
cis-1,2-dichloroethene and the other is called trans-1,2-di-
chloroethene. Sometimes both forms are present as a mixture.

What happens to 1,2-dichloroethene when it
enters the environment?

U 1,2-Dichloroethene evaporates rapidly into air.

In the air, it takes about 5-12 days for half of it to break
down.

water will evaporate into air.

1,2-Dichloroethene can travel through soil or dissolve in
water in the soil. It is possible that it can contaminate
groundwater.

a
O Most 1,2-dichloroethene in the soil surface or bodies of
a

U Ingroundwater, it takes about 13-48 weeks to break down.

O There is a slight chance that 1,2-dichloroethene will
break down into vinyl chloride, a different chemical
which is believed to be more toxic than 1,2-dichloro-
ethene.

How might | be exposed to 1,2-dichloroethene?

U Breathing 1,2-dichloroethene that has leaked from haz-
ardous waste sites and landfills.

U Drinking contaminated tap water or breathing vapors
from contaminated water while cooking, bathing, or
washing dishes.

U Breathing 1,2-dichloroethene, touching it, or touching
contaminated materials in the workplace.

How can 1,2-dichloroethene affect my health?

Breathing high levels of 1,2-dichloroethene can make
you feel nauseous, drowsy, and tired; breathing very high
levels can kill you.

When animals breathed high levels of trans-1,2-
dichloroethene for short or longer periods of time, their livers
and lungs were damaged and the effects were more severe
with longer exposure times. Animals that breathed very high

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service

Agency for Toxic Substances and Disease Registry
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1,2-DICHLOROETHENE

CAS # 540-59-0, 156-59-2, and 156-60-5

ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfag.html

levels of trans-1,2-dichloroethene had damaged hearts.

Animals that ingested extremely high doses of cis- or
trans-1,2-dichloroethene died.

Lower doses of cis-1,2-dichloroethene caused effects on
the blood, such as decreased numbers of red blood cells, and
also effects on the liver.

The long-term (365 days or longer) human health effects
after exposure to low concentrations of 1,2-dichloroethene
aren’t known. One animal study suggested that an exposed
fetus may not grow as quickly as one that hasn’t been exposed.

Exposure to 1,2-dichloroethene hasn’t been shown to
affect fertility in people or animals.

How likely is 1,2-dichloroethene to cause cancer?

The EPA has determined that cis-1,2-dichloroethene is not
classifiable as to its human carcinogenicity.

No EPA cancer classification is available for trans-1,2-
dichloroethene.

Is there a medical test to show whether I’ve been
exposed to 1,2-dichloroethene?

Tests are available to measure concentrations of the break-
down products of 1,2-dichloroethene in blood, urine, and tis-
sues. However, these tests aren’t used routinely to determine
whether a person has been exposed to this compound. This is
because after you are exposed to 1,2-dichloroethene, the
breakdown products in your body that are detected with these
tests may be the same as those that come from exposure to
other chemicals. These tests aren't available in most doctors'
offices, but can be done at special laboratories that have the
right equipment.

Has the federal government made
recommendations to protect human health?

The EPA has set the maximum allowable level of cis-1,2-
dichloroethene in drinking water at 0.07 milligrams per liter of
water (0.07 mg/L) and trans-1,2-dichloroethene at 0.1 mg/L.

The EPA requires that any spills or accidental release of
1,000 pounds or more of 1,2-dichloroethene must be reported
to the EPA.

The Occupational Health Safety and Health Administra-
tion (OSHA) has set the maximum allowable amount of
1,2-dichloroethene in workroom air during an 8-hour workday
in a 40-hour workweek at 200 parts of 1,2-dichloroethene per
million parts of air (200 ppm).

Glossary

Carcinogenicity: Ability of a substance to cause cancer.
CAS: Chemical Abstracts Service.

Fertility: Ability to reproduce.

Ingest: To eat or drink something.

Milligram (mg): One thousandth of a gram.

ppm: Parts per million.

Solvent: A chemical that can dissolve other substances.

References

This ToxFAQs information is taken from the 1996 Toxico-
logical Profile for 1,2-Dichloroethene produced by the Agency
for Toxic Substances and Disease Registry, Public Health Ser-
vice, U.S. Department of Health and Human Services, Public
Health Service in Atlanta, GA.

Where can | get more information?  For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfag.html ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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FUEL OILS

CAS # 8008-20-6, 7/0892-10-3, 68476-30-2

68476-34-6, 68476-31-3

Agency for Toxic Substances and Disease Registry ToxFAQs

September 1996

This fact sheet answers the most frequently asked health questions (FAQs) alioet oils. For more information,
call the ATSDR Information Center at 1-888-422-8737This fact sheet is one in a series of summaries abou
hazardous substances and their health effects. It's important you understand this information because th
substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the dura
how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Fuel oils are liquid mixtures produced from petroleum, and their use
mostly involves burning them as fuels. Drinking or breathing fuel oils may caus

nausea or nervous system effects. However, exposure under normal use conditil
is not likely to be harmful. Fuel oils have been found in at least 26 of the 1,43p
National Priorities List sites identified by the Environmental Protection Agency (EPA).

What are fuel oils?
(Pronounced fyoo/al 0ilz)

Fuel oils are a variety of yellowish to light brown liquid
mixtures that come from crude petroleum. Some chemicals
found in fuel oils may evaporate easily, while others may
more easily dissolve in water.

Fuel oils are produced by different petroleum refining
processes, depending on their intended uses. Fuel oils may be
used as fuel for engines, lamps, heaters, furnaces, and stoves,
or as solvents.

Some commonly found fuel oils include kerosene, diesel
fuel, jet fuel, range oil, and home heating oil. These fuel oils
differ from one another by their hydrocarbon compositions,
boiling point ranges, chemical additives, and uses.

What happens to fuel oils when they enter the

environment?

O Some chemicals found in fuel oils may evaporate into the
air from open containers or contaminated soil or water.

Some chemicals found in fuel oils may dissolve in water
after spills to surface waters or leaks from underground
storage tanks.

a

Some chemicals found in fuel oils may stick to particles
in water, which will eventually cause them to settle to the
bottom sediment.

Some of the chemicals found in fuel oils may be broken
down slowly in air, water, and soil by sunlight or small
organisms.

Some of the chemicals found in fuel oils may build up
significantly in plants and animals.

How might | be exposed to fuel oils?

Q

Q

Using a home kerosene heater or stove, or using fuel oils
atwork.

Breathing air in home or building basements that has been
contaminated with fuel oil vapors entering from the soil.

Drinking or swimming in water that has been contami-
nated with fuel oils from a spill or a leaking underground
storage tank.

Touching soil contaminated with fuel oils.

Using fuel oils to wash paint or grease from skin or equip-
ment.

How can fuel oils affect my health?

Little information is available about the health effects

that may be caused by fuel oils. People who use kerosene

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service

Agency for Toxic Substances and Disease Registry
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FUEL OILS

CAS # 8008-20-6, 70892-10-3, 68476-30-2, 68476-34-6, 68476-3

ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfag.html

stoves for cooking do not seem to have any health problems
related to their exposure.

Breathing some fuel oils for short periods may cause nau-
sea, eye irritation, increased blood pressure, headache, light-
headedness, loss of appetite, poor coordination, and difficulty
concentrating. Breathing diesel fuel vapors for long periods
may cause kidney damage and lower your blood’s ability to
clot.

Drinking small amounts of kerosene may cause vomiting,
diarrhea, coughing, stomach swelling and cramps, drowsiness,
restlessness, painful breathing, irritability, and unconscious-
ness. Drinking large amounts of kerosene may cause convul-
sions, coma, or death. Skin contact with kerosene for short
periods may cause itchy, red, sore, or peeling skin.

How likely are fuel oils to cause cancer?

The International Agency for Research on Cancer (IARC)
has determined that some fuel oils (heavy) may possibly cause
cancer in humans, but for other fuel oils (light) there is not
enough information to make a determination. IARC has also
determined that occupational exposures to fuel oils during pe-
troleum refining are probably carcinogenic in humans.

Some studies with mice have suggested that repeated con-
tact with fuel oils may cause liver or skin cancer. However,
other mouse studies have found this not to be the case. No
studies are available in other animals or in people on the carci-
nogenic effects of fuel oils.

Is there a medical test to show whether I've been

exposed to fuel oils?

There is no medical test that shows if you have been ex-
posed to fuel oils. Tests are available to determine if some of

the chemicals commonly found in fuel oils are in your blood.
However, the presence of these chemicals in blood may not
necessarily mean that you have been exposed to fuel oils.

Has the federal government made
recommendations to protect human health?

The Occupational Safety and Health Administration
(OSHA) and the Air Force Office of Safety and Health (AFOSH)
have set a permissible exposure level (PEL) of 400 parts of
petroleum distillates per million parts of air (400 ppm) for an
8-hour workday, 40-hour workweek.

The National Institute for Occupational Safety and Health
(NIOSH) recommends that average workplace air levels not
exceed 350 milligrams of petroleum distillates per cubic meter
of air (350 mg/m3) for a 40-hour workweek.

The Department of Transportation (DOT) lists fuel oils as
hazardous materials and, therefore, regulates their transportation.

Glossary
Carcinogenic: Able to cause cancer.

CAS: Chemical Abstracts Service.

Evaporate: To change into a vapor or a gas.

Hydrocarbon: Any compound made up of hydrogen and carbon.
Milligram (mg): One thousandth of a gram.

ppm: Parts per million.

Sediment: Mud and debris that have settled to the bottom of a
body of water.
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evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also contact your community
or state health or environmental quality department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about automobile gasoline. F
more information, call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a serig
of summaries about hazardous substances and their health effects. This information is important becau
this substance may harm you. The effects of exposure to any hazardous substance depend on the dose
duration, how you are exposed, personal traits and habits, and whether other chemicals are present.

SUMMARY: Exposure to automotive gasoline most likely occurs from breathing its
vapor at a service station while filling a car’s fuel tank. At high levels, automotive
gasoline is irritating to the lungs when breathed in and irritating to the lining of the
stomach when swallowed. Exposure to high levels may also cause harmful effegfs
to the nervous system. Automotive gasoline has been found in at least 23 of the 1,4
National Priorities List sites identified by the Environmental Protection Agency (EPA).

50

What is automotive gasoline?
(Pronounced 0’ts-mo/tiv gds/s-1en’)

The gasoline discussed in this fact sheet is automotive used
as a fuel for engines in cars. Gasoline is a colorless, pale brown, or
pink liquid, and is very flammable.

Gasoline is a manufactured mixture that does not exist natu-
rally in the environment. Gasoline is produced from petroleum in
the refining process.

Typically, gasoline contains more than 150 chemicals,
including small amounts of benzene, toluene, xylene, and
sometimes lead. How the gasoline is made determines which
chemicals are present in the gasoline mixture and how much
of each is present. The actual composition varies with the
source of the crude petroleum, the manufacturer, and the
time of year.

What happens to automotive gasoline when it
enters the environment?

O Small amounts of the chemicals present in gasoline
evaporate into the air when you fill the gas tank in your
car or when gasoline is accidentally spilled onto surfaces
and soils or into surface waters.

a

a

Q

How might | be exposed to automotive gasoline?

a

a
a

a
a

How can automotive gasoline affect my health?

line are due to the individual chemicals in the gasoline mix-

Other chemicals in gasoline dissolve in water after spills
to surface waters or underground storage tank leaks into
the groundwater.

In surface releases, most chemicals in gasoline will prob-
ably evaporate; others may dissolve and be carried away
by water; a few will probably stick to soil.

The chemicals that evaporate are broken down by sun-
light and other chemicals in the air.

The chemicals that dissolve in water also break down
quickly by natural processes.

Breathing vapors at a service station when filling the car’s
fuel tank is the most likely way to be exposed.

Working at a service station.

Using equipment that runs on gasoline, such as a lawn
mowver.

Drinking contaminated water.

Being close to a spot where gasoline has spilled or leaked
into the soil.

Many of the harmful effects seen after exposure to gaso-
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ture, such as benzene and lead. Inhaling or swallowing large
amounts of gasoline can cause death.

Inhaling high concentrations of gasoline is irritating to
the lungs when breathed in and irritating to the lining of the
stomach when swallowed. Gasoline is also a skin irritant.
Breathing in high levels of gasoline for short periods or swal-
lowing large amounts of gasoline may also cause harmful ef-
fects on the nervous system.

Serious nervous system effects include coma and the in-
ability to breathe, while less serious effects include dizziness
and headaches.

There is not enough information available to determine if
gasoline causes birth defects or affects reproduction.

How likely is automotive gasoline to cause cancer?

The Department of Health and Human Services (DHHS)
and the International Agency for Research on Cancer (IARC)
have not classified automotive gasoline for carcinogenicity.
Automotive gasoline is currently undergoing review by the
EPA for cancer classification.

Some laboratory animals that breathed high concentra-
tions of unleaded gasoline vapors continuously for 2 years
developed liver and kidney tumors. However, there is no evi-
dence that exposure to gasoline causes cancer in humans.

Is there a medical test to show whether I've been

exposed to automotive gasoline?

Laboratory tests are available that can measure elevated
blood or urine levels of lead (as an indication of exposure to
leaded gasoline only), benzene, or other substances that may
result from exposure to gasoline or other sources. These meth-

ods are sensitive enough to measure background levels and
levels where health effects may occur. These tests aren't avail-
able in most doctors' offices, but can be done at special labora-
tories that have the right equipment.

Has the federal government made
recommendations to protect human health?

The EPA has established many regulations to control air

pollution. These are designed to protect the public from the
possible harmful health effects of gasoline.

The American Conference of Governmental Industrial
Hygienists (ACGIH) set a maximum level of 890 milligrams of
gasoline per cubic meter of air (890 mg/m?®) for an 8-hour
workday, 40-hour workweek.

Glossary

Carcinogenicity: Ability to cause cancer.

CAS: Chemical Abstracts Service.

Crude petroleum: Petroleum that has not been processed.
Dissolve: To disappear gradually.

Evaporate: To change into a vapor or a gas.

Irritant: A substance that causes an abnormal reaction.
Mixture: A combination of two or more components.

Refining process: The process by which petroleum is purified
to form gasoline.

Tumor: An abnormal mass of tissue.
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chemicals are present.

What is lead?

Lead is a naturally occurring bluish-gray metal found in small
amounts in the earth'’s crust. Lead can be found in all parts
of our environment. Much of it comes from human activities
including burning fossil fuels, mining, and manufacturing.

Lead has many different uses. It is used in the production of
batteries, ammunition, metal products (solder and pipes),
and devices to shield X-rays. Because of health concerns, lead
from paints and ceramic products, caulking, and pipe solder
has been dramatically reduced in recent years. The use of
lead as an additive to gasoline was banned in 1996 in the
United States.

What happens to lead when it enters the
environment?

+ Lead itself does not break down, but lead compounds
are changed by sunlight, air, and water.

+ When lead is released to the air, it may travel long
distances before settling to the ground.

» Once lead falls onto soil, it usually sticks to soil particles.

+ Movement of lead from soil into groundwater will
depend on the type of lead compound and the
characteristics of the soil.

How might | be exposed to lead?

- Eating food or drinking water that contains lead. Water
pipes in some older homes may contain lead solder.
Lead can leach out into the water.

» Spending time in areas where lead-based paints have
been used and are deteriorating. Deteriorating lead
paint can contribute to lead dust.

» Working in a job where lead is used or engaging in
certain hobbies in which lead is used, such as making
stained glass.

(€S5249955-W

This fact sheet answers the most frequently asked health questions (FAQs) about lead. For more information, call the CDC
Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous substances and their
health effects. It is important you understand this information because this substance may harm you. The effects of exposure to
any hazardous substance depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other

HIGHLIGHTS: Exposure to lead can happen from breathing workplace air or dust,
eating contaminated foods, or drinking contaminated water. Children can be
exposed from eating lead-based paint chips or playing in contaminated soil. Lead

can damage the nervous system, kidneys, and reproductive system. Lead has been
found in at least 1,272 of the 1,684 National Priority List (NPL) sites identified by
the Environmental Protection Agency (EPA).

\ Agency for Toxic Substances and Disease Registry
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» Using health-care products or folk remedies that
contain lead.

How can lead affect my health?

The effects of lead are the same whether it enters the
body through breathing or swallowing. Lead can affect
almost every organ and system in your body. The main
target for lead toxicity is the nervous system, both

in adults and children. Long-term exposure of adults
can result in decreased performance in some tests

that measure functions of the nervous system. It may
also cause weakness in fingers, wrists, or ankles. Lead
exposure also causes small increases in blood pressure,
particularly in middle-aged and older people and can
cause anemia. Exposure to high lead levels can severely
damage the brain and kidneys in adults or children and
ultimately cause death. In pregnant women, high-levels
of exposure to lead may cause miscarriage. High-level
exposure in men can damage the organs responsible for
sperm production.

How likely is lead to cause cancer?

We have no conclusive proof that lead causes cancer

in humans. Kidney tumors have developed in rats and
mice that had been given large doses of some kind

of lead compounds. The Department of Health and
Human Services (DHHS) has determined that lead

and lead compounds are reasonably anticipated to be
human carcinogens and the EPA has determined that
lead is a probable human carcinogen. The International
Agency for Research on Cancer (IARC) has determined
that inorganic lead is probably carcinogenic to humans
and that there is insufficient information to determine
whether organic lead compounds will cause cancer

in humans.
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How can lead affect children?

Small children can be exposed by eating lead-based paint
chips, chewing on objects painted with lead-based paint, or
swallowing house dust or soil that contains lead.

Children are more vulnerable to lead poisoning than adults.
A child who swallows large amounts of lead may develop
blood anemia, severe stomachache, muscle weakness, and
brain damage. If a child swallows smaller amounts of lead,
much less severe effects on blood and brain function may
occur. Even at much lower levels of exposure, lead can affect
a child’s mental and physical growth.

Exposure to lead is more dangerous for young and unborn
children. Unborn children can be exposed to lead through
their mothers. Harmful effects include premature births,
smaller babies, decreased mental ability in the infant, learning
difficulties, and reduced growth in young children. These
effects are more common if the mother or baby was exposed
to high levels of lead. Some of these effects may persist
beyond childhood.

How can families reduce the risks of
exposure to lead?

Avoid exposure to sources of lead.

Do not allow children to chew or mouth surfaces that
may have been painted with lead-based paint.

If you have a water lead problem, run or flush water that has
been standing overnight before drinking or cooking with it.

Some types of paints and pigments that are used as
make-up or hair coloring contain lead. Keep these kinds of
products away from children.

If your home contains lead-based paint or you live in an
area contaminated with lead, wash children’s hands and
faces often to remove lead dusts and soil, and regularly
clean the house of dust and tracked in soil.

Is there a medical test to determine whether
I've been exposed to lead?

A blood test is available to measure the amount of lead in
your blood and to estimate the amount of your recent exposure

Substances and Disease Registry, Division of Toxicology and
Human Health Sciences, 1600 Clifton Road NE, Mailstop F-57, Atlanta, GA 30333.

Phone: 1-800-232-4636.
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to lead. Blood tests are commonly used to screen children
for lead poisoning. Lead in teeth or bones can be measured
by X-ray techniques, but these methods are not widely
available. Exposure to lead also can be evaluated by
measuring erythrocyte protoporphyrin (EP) in blood
samples. EP is a part of red blood cells known to increase
when the amount of lead in the blood is high. However, the
EP level is not sensitive enough to identify children with
elevated blood lead levels below about 25 micrograms

per deciliter (ug/dL). These tests usually require special
analytical equipment that is not available in a doctor’s
office. However, your doctor can draw blood samples and
send them to appropriate laboratories for analysis.

Has the federal government made
recommendations to protect
human health?

The Centers for Disease Control and Prevention (CDC)
recommends that states test children at ages 1 and 2 years.
Children should be tested at ages 3-6 years if they have
never been tested for lead, if they receive services from
public assistance programs for the poor such as Medicaid
or the Supplemental Food Program for Women, Infants, and
Children, if they live in a building or frequently visit a house
built before 1950; if they visit a home (house or apartment)
built before 1978 that has been recently remodeled; and/
or if they have a brother, sister, or playmate who has had
lead poisoning. CDC has updated its recommendations

on children’s blood lead levels. Experts now use an upper
reference level value of 97.5% of the population distribution
for children’s blood lead. In 2012-2015, the value to identify
children with blood lead levels that are much higher than
most children have, is 5 micrograms per deciliter (ug/dL).
EPA limits lead in drinking water to 15 pug per liter.
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ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate,
and treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state
health or environmental quality department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) about naphthalene,
1-methylnaphthalene, and 2-methylnaphthalene. For more information, call the ATSDR Information
Center at 1-888-422-8737. This fact sheet is one in a series of summaries about hazardous substances
and their health effects. It is important you understand this information because these substances may
harm you. The effects of exposure to any hazardous substance depend on the dose, the duration, how
you are exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Exposure to naphthalene, 1-methylnaphthalene, or 2-
methylnaphthalene happens mostly from breathing air contaminated from the
burning of wood, tobacco, or fossil fuels, industrial discharges, or moth
repellents. Exposure to large amounts of naphthalene may damage or destroy
some of your red blood cells. Naphthalene has caused cancer in animals.
Naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene have been found
in at least 687, 36, and 412, respectively, of the 1,662 National Priority List
sites identified by the Environmental Protection Agency (EPA).

What are naphthalene, 1-methylnaphthalene, and
2-methylnaphthalene?

Naphthalene is a white solid that evaporates easily. Fuels such as
petroleum and coal contain naphthalene. It is also called white
tar, and tar camphor, and has been used in mothballs and moth
flakes. Burning tobacco or wood produces naphthalene. It has a
strong, but not unpleasant smell. The major commercia use of
naphthalene is in the manufacture of polyvinyl chloride (PVC)
plastics. Its major consumer use is in moth repellents and toilet
deodorant blocks.

1-Methylnaphthalene and 2-methylnaphthalene are naphthalene-
related compounds. 1-Methylnaphthalene is a clear liquid and 2-
methylnaphthalene is a solid; both can be smelled in air and in
water at very low concentrations.

1-Methylnaphthalene and 2-methylnaphthalene are used to make
other chemicals such as dyes and resins. 2-Methylnaphthalene is
also used to make vitamin K.

What happens to naphthalene,
1-methylnaphthalene, and 2-methylnaphthalene
when they enter the environment?

[ Naphthalene enters the environment from industrial and
domestic sources, and from accidental spills.

[ Naphthalene can dissolve in water to a limited degree and may
be present in drinking water from wells close to hazardous waste
sites and landfills.

[ Naphthalene can become weakly attached to soil or pass
through soil into underground water.

@ In air, moisture and sunlight break it down within 1 day. In
water, bacteria break it down or it evaporates into the air.

[ Naphthalene does not accumulate in the flesh of animals or fish
that you might eat.

[ 1-Methylnaphthalene and 2-methylnaphthalene are expected to
act like naphthalene in air, water, or soil because they have similar
chemical and physical properties.

How might | be exposed to naphthalene,
1-methylnaphthalene, and 2-methylnaphthalene?
[ Breathing low levels in outdoor air.

[ Breathing air contaminated from industrial discharges or smoke
from burning wood, tobacco, or fossil fuels.

A Using or making moth repellents, coal tar products, dyes or
inks could expose you to these chemicals in the air.

A Drinking water from contaminated wells.

[ Touching fabrics that are treated with moth repellents
containing naphthalene.

1 Exposure to naphthalene, 1-methylnaphthalene and
2-methylnaphthalene from eating foods or drinking beveragesis
unlikely.

How can naphthalene, 1-methylnaphthalene, and
2-methylnaphthalene affect my health?

Exposure to large amounts of naphthalene may damage or destroy
some of your red blood cells. This could cause you to have too
few red blood cells until your body replaces the destroyed cells.
This condition is called hemolytic anemia. Some symptoms of
hemolytic anemia are fatigue, lack of appetite, restlessness, and
pale skin. Exposure to large amounts of naphthalene may also
cause nausea, vomiting, diarrhea, blood in the urine, and a yellow
color to the skin. Animals sometimes develop cloudiness in their
eyes after swallowing high amounts of naphthalene. It is not clear
whether this also develops in people. Rats and mice that breathed
naphthalene vapors daily for a lifetime developed irritation and
inflammation of their nose and lungs. It is unclear if naphthalene
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causes reproductive effects in animals, most evidence says it does
not.

There are no studies of humans exposed to 1-methylnaphthalene or
2-methylnaphthalene.

Mice fed food containing 1-methylnaphthalene and 2-
methylnaphthalene for most of their lives had part of their lungs
filled with an abnormal material.

How likely are naphthalene, 1-methylnaphthalene,
or 2-methylnaphthalene to cause cancer?

There is no direct evidence in humans that naphthalene, 1-
methylnaphthalene, or 2-methylnaphthalene cause cancer.
However, cancer from naphthalene exposure has been seen in
animal studies. Some female mice that breathed naphthalene
vapors daily for alifetime developed lung tumors. Some male and
female rats exposed to naphthalene in a similar manner also
developed nose tumors.

Based on the results from animal studies, the Department of
Health and Humans Services (DHHS) concluded that naphthalene
is reasonably anticipated to be a human carcinogen. The
International Agency for Research on Cancer (IARC) concluded
that naphthalene is possibly carcinogenic to humans. The EPA
determined that naphthalene is a possible human carcinogen (Group
C) and that the data are inadequate to assess the human
carcinogenic potential of 2-methylnaphthalene.

How can naphthalene, 1-methylnaphthalene, or
2-methylnaphthalene affect children?

Hospitals have reported many cases of hemolytic anemia in
children, including newborns and infants, who either ate
naphthalene mothballs or deodorants cakes or who were in close
contact with clothing or blankets stored in naphthalene mothballs.
Naphthalene can move from a pregnant woman's blood to the
unborn baby's blood. Naphthalene has been detected in some
samples of breast milk from the general U.S. population, but not at
levels that are expected to be of concern.

There is no information on whether naphthalene has affected
development in humans. No developmental abnormalities were
observed in the offspring from rats, mice, and rabbits fed
naphthalene during pregnancy.

We do not have any information on possible health effects of 1-
methylnaphthalene or 2-methylnaphthalene on children.

How can families reduce the risks of exposure to
naphthalene, 1-methylnaphthalene, and
2-methylnaphthalene?

[ Families can reduce the risks of exposure to naphthalene,
1-methylnaphthalene, and 2-methylnaphthalene by avoiding
smoking tobacco, generating smoke during cooking, or using

fireplaces or heating appliances in the their homes.

O If families use naphthalene-containing moth repellents, the
material should be enclosed in containers that prevent vapors from
escaping, and kept out of the reach from children.

[ Blankets and clothing stored with naphthalene moth repellents
should be aired outdoors to remove naphthalene odors and washed
before they are used.

0 Families should inform themselves of the contents of air
deodorizers that are used in their homes and refrain from using
deodorizers with naphthalene.

Is there a medical test to determine whether I’ve
been exposed to naphthalene, 1-methylnaphthalene,
and 2-methylnaphthalene?

Tests are available that measure levels of these chemicals and their
breakdown products in samples of urine, feces, blood, maternal milk,
or body fat. These tests are not routinely available in a doctor's
office because they require special equipment, but samples can be
sent to special testing laboratories. These tests cannot determine
exactly how much naphthalene, 1-methylnaphthalene, or 2-
methylnaphthalene you were exposed to or predict whether harmful
effects will occur. If the samples are collected within a day or two
of exposure, then the tests can show if you were exposed to a large
or small amount of naphthalene, 1-methylnaphthalene, or 2-
methylnaphthalene.

Has the federal government made
recommendations to protect human health?

The EPA recommends that children not drink water with over 0.5
parts per million (0.5 ppm) naphthalene for more than 10 days or
over 0.4 ppm for any longer than 7 years. Adults should not drink
water with more than 1 ppm for more than 7 years. For water
consumed over a lifetime (70 years), the EPA suggests that it contain
no more than 0.1 ppm naphthalene.

The Occupational Safety and Health Administration (OSHA) set a
limit of 10 ppm for the level of naphthalene in workplace air during
an 8-hour workday, 40-hour workweek. The National Institute for
Occupational Safety and Health (NIOSH) considers more than 500
ppm of naphthalene in air to be immediately dangerous to life or
health. This is the exposure level of a chemical that is likely to
impair a worker's ability to leave a contaminate area and therefore,
results in permanent health problems or death.
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This fact sheet answers the most frequently asked health questions (FAQs) about polycyclic aromatic hydrocarbons (PAHSs).
For more information, call the CDC Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries
about hazardous substances and their health effects. This information is important because this substance may harm you.
The effects of exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits

and habits, and whether other chemicals are present.

SUMMARY: Exposure to polycyclic aromatic hydrocarbons usually occurs by
breathing air contaminated by wild fires or coal tar, or by eating foods that have

been grilled. PAHs have been found in at least 600 of the 1,430 National Priorities
List (NPL) sites identified by the Environmental Protection Agency (EPA).

What are polycyclic aromatic
hydrocarbons?
(Pronounced pol'i-si’klik &r’a-mét/ik hi’dra-kar’banz)

Polycyclic aromatic hydrocarbons (PAHs) are a group
of over 100 different chemicals that are formed during
the incomplete burning of coal, oil and gas, garbage,
or other organic substances like tobacco or charbroiled
meat. PAHs are usually found as a mixture containing
two or more of these compounds, such as soot.

Some PAHs are manufactured. These pure PAHs usually
exist as colorless, white, or pale yellow-green solids.
PAHs are found in coal tar, crude oil, creosote, and
roofing tar, but a few are used in medicines or to make
dyes, plastics, and pesticides.

What happens to PAHs when they enter
the environment?

» PAHs enter the air mostly as releases from
volcanoes, forest fires, burning coal, and
automobile exhaust.

» PAHSs can occur in air attached to dust particles.

« Some PAH particles can readily evaporate into the
air from soil or surface waters.

» PAHs can break down by reacting with sunlight
and other chemicals in the air, over a period of
days to weeks.

» PAHs enter water through discharges from
industrial and wastewater treatment plants.

\ Agency for Toxic Substances and Disease Registry
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How might | be exposed to PAHs?

Most PAHs do not dissolve easily in water. They
stick to solid particles and settle to the bottoms of
lakes or rivers.

Microorganisms can break down PAHs in soil or
water after a period of weeks to months.

In soils, PAHs are most likely to stick tightly to
particles; certain PAHs move through soil to
contaminate underground water.

PAH contents of plants and animals may be much
higher than PAH contents of soil or water in which
they live.

Breathing air containing PAHs in the workplace
of coking, coal-tar, and asphalt production
plants; smokehouses; and municipal trash
incineration facilities.

Breathing air containing PAHs from cigarette
smoke, wood smoke, vehicle exhausts, asphalt
roads, or agricultural burn smoke.

Coming in contact with air, water, or soil near
hazardous waste sites.

Eating grilled or charred meats; contaminated
cereals, flour, bread, vegetables, fruits, meats; and
processed or pickled foods.

Drinking contaminated water or cow’s milk.

Nursing infants of mothers living near hazardous
waste sites may be exposed to PAHs through their
mother’s milk.

%
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Polycyclic Aromatic Hydrocarbons

How can PAHs affect my health?

Mice that were fed high levels of one PAH during
pregnancy had difficulty reproducing and so did their
offspring. These offspring also had higher rates of birth
defects and lower body weights. It is not known whether
these effects occur in people.

Animal studies have also shown that PAHs can cause
harmful effects on the skin, body fluids, and ability to
fight disease after both short- and long-term exposure.
But these effects have not been seen in people.

How likely are PAHs to cause cancer?

The Department of Health and Human Services (DHHS)
has determined that some PAHs may reasonably be
expected to be carcinogens.

Some people who have breathed or touched mixtures
of PAHs and other chemicals for long periods of time
have developed cancer. Some PAHs have caused cancer
in laboratory animals when they breathed air containing
them (lung cancer), ingested them in food (stomach
cancer), or had them applied to their skin (skin cancer).

Is there a medical test to show whether
I've been exposed to PAHs?

In the body, PAHs are changed into chemicals that can
attach to substances within the body. There are special
tests that can detect PAHs attached to these substances
in body tissues or blood. However, these tests cannot
tell whether any health effects will occur or find out the
extent or source of your exposure to the PAHs. The tests
aren't usually available in your doctor’s office because
special equipment is needed to conduct them.

Where can | get more information?

Has the federal government made
recommendations to protect
human health?

The Occupational Safety and Health Administration
(OSHA) has set a limit of 0.2 milligrams of PAHs per cubic
meter of air (0.2 mg/m3). The OSHA Permissible Exposure
Limit (PEL) for mineral oil mist that contains PAHs is 5
mg/m? averaged over an 8-hour exposure period.

The National Institute for Occupational Safety and
Health (NIOSH) recommends that the average workplace
air levels for coal tar products not exceed 0.1 mg/m? for
a 10-hour workday, within a 40-hour workweek. There
are other limits for workplace exposure for things that
contain PAHs, such as coal, coal tar, and mineral oil.

Glossary
Carcinogen: A substance that can cause cancer.

Ingest: Take food or drink into your body.

References

Agency for Toxic Substances and Disease Registry
(ATSDR). 1995. Toxicological profile for polycyclic
aromatic hydrocarbons. Atlanta, GA: U.S. Department of
Health and Human Services, Public Health Service.

For more information, contact the Agency for Toxic Substances and Disease Registry, Division of Toxicology and
Human Health Sciences, 1600 Clifton Road NE, Mailstop F-57, Atlanta, GA 30333.

Phone: 1-800-232-4636.

ToxFAQs™ Internet address via WWW is http://www.atsdr.cdc.gov/toxfags/index.asp.

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate,
and treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state
health or environmental quality department if you have any more questions or concerns.
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Tetrachloroethylene - ToxFAQs™

This fact sheet answers the most frequently asked health questions (FAQs) about tetrachloroethylene. For more information,
call the CDC Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous
substances and their health effects. It's important you understand this information because this substance may harm you.
The effects of exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits

and habits, and whether other chemicals are present.

HIGHLIGHTS: Tetrachloroethylene is a manufactured chemical used for dry
cleaning and metal degreasing. Exposure to very high concentrations of
tetrachloroethylene can cause dizziness headaches, sleepiness, incoordination
confusion, nausea, unconsciousness, and even death. Tetrachloroethylene has
been found in at least 945 of the 1,699 National Priorities List sites identified by
U.S. Environmental Protection Agency (EPA).

What is tetrachloroethylene?

Tetrachloroethylene is a nonflammable colorless

liquid. Other names for tetrachloroethylene include
perchloroethylene, PCE, perc, tetrachloroethene, and
perchlor. Most people can smell tetrachloroethylene
when it is present in the air at a level of 1 partin 1 million
parts of air (1 ppm) or more.

Tetrachloroethylene is used as a dry cleaning agent and
metal degreasing solvent. It is also used as a starting
material (building block) for making other chemicals and
is used in some consumer products.

What happens to tetrachloroethylene
when it enters the environment?

 Tetrachloroethylene can be released into air, water,
and soil at places where it is produced or used.

 Tetrachloroethylene breaks down very slowly in the
air and so it can be transported long distances in
the air. Half of the amount in the air will degrade in
approximately 100 days.

» Tetrachloroethylene evaporates quickly from water
into air. It is generally slow to break down in water.

« Tetrachloroethylene may evaporate quickly from
shallow soils or may filter through the soil and into
the groundwater below. It is generally slow to break
down in soil.

How might | be exposed to
tetrachloroethylene?

« When you bring clothes from the dry cleaners, they
will release small amounts of tetrachloroethylene
into the air.

\ Agency for Toxic Substances and Disease Registry

Division of Toxicology and Human Health Sciences
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CAS #127-18-4

* When you drink water containing
tetrachloroethylene, you are exposed to it. You
might also be exposed to tetrachloroethylene that is
released into the air during showering and bathing.

« People residing near contaminated sites or dry
cleaning locations may be exposed to higher levels
than the general population.

» People working in the dry cleaning industries or
using metal degreasing products may be exposed to
elevated levels of tetrachloroethylene.

How can tetrachloroethylene affect my
health?

Breathing high levels of tetrachloroethylene for a brief
period may cause dizziness or drowsiness, headache, and
incoordination; higher levels may cause unconsciousness
and even death.

Exposure for longer periods to low levels of
tetrachloroethylene may cause changes in mood, memory,
attention, reaction time, and vision.

Studies in animals exposed to tetrachloroethylene have
shown liver and kidney effects, and changes in brain
chemistry, but we do not know what these findings mean
for humans.

How likely is tetrachloroethylene to
cause cancer?

Studies in humans suggest that exposure to
tetrachloroethylene might lead to a higher risk of getting
bladder cancer, multiple myeloma, or non-Hodgkin’s
lymphoma, but the evidence is not very strong.




Tetrachloroethylene

In animals, tetrachloroethylene has been shown to cause
cancers of the liver, kidney, and blood system.

EPA considers tetrachloroethylene likely to be carcinogenic
to humans by all routes of exposure. The International
Agency for Research on Cancer (IARC) considers
tetrachloroethylene probably carcinogenic to humans.

The Department of Health and Human Services (DHHS)
considers tetrachloroethylene to be reasonable anticipated
to be a human carcinogen.

How can tetrachloroethylene affect
children?

Itis not known whether children are more susceptible than
adults to the effects of tetrachloroethylene.

A few studies in humans have suggested that exposure to
tetrachloroethylene increased the numbers of babies with
birth defects, but these studies were not large enough to
clearly answer the question. Studies in animals exposed by
inhalation or stomach tube have not shown clear evidence
of specific birth defects.

How can families reduce the risks of
exposure to tetrachloroethylene?

« Tetrachloroethylene has been found in low levels in
some food. You can minimize the risk of your family’s
exposure by peeling and thoroughly washing fruits
and vegetables before cooking.

¢ Use bottled water if you have concerns about the
presence of tetrachloroethylene in your tap water.
You may also contact local drinking water authorities
and follow their advice.

o Prevent children from playing in dirt or eating dirt if
you live near a waste site that has tetrachloroethylene.

» Tetrachloroethylene is widely used as a scouring
solvent that removes oils from fabrics, as a carrier
solvent, as a fabric finish or water repellant, and as

Where can | get more information?

CAS #127-18-4

a metal degreaser/cleaner. Follow instructions
on product labels to minimize exposure to
tetrachloroethylene.

Is there a medical test to show whether
I've been exposed to tetrachloroethylene?

Tetrachloroethylene and its breakdown products
(metabolites) can be measured in blood and urine.
However, the detection of tetrachloroethylene or its
metabolites cannot predict the kind of health effects
that might develop from that exposure. Because
tetrachloroethylene and its metabolites leave the body
fairly rapidly, the tests need to be conducted within
days after exposure.

Has the federal government made
recommendations to protect human
health?

The Occupational Safety and Health Administration
(OSHA) has set an 8-hour time weighted average
permissible exposure limit of 100 ppm, an acceptable
ceiling exposure limit of 200 ppm, and a maximum peak
of 300 ppm (not to be exceeded for more than 5 minutes
of any 3-hour period).

The National Institute for Occupational Safety and

Health (NIOSH) recommends that workplace exposure to
tetrachloroethylene be minimized due to concerns about
its carcinogenicity.

References

This ToxFAQs™ information is taken from the 2014
Toxicological Profile for Tetrachloroethylene (Draft for
Public Comment) produced by the Agency for Toxic
Substances and Disease Registry, Public Health Service,
U.S. Department of Health and Human Services in
Atlanta, GA

For more information, contact the Agency for Toxic Substances and Disease Registry, Division of Toxicology and
Human Health Sciences, 1600 Clifton Road NE, Mailstop F-57, Atlanta, GA 30329-4027.

Phone: 1-800-232-4636, FAX: 770-488-4178.

ToxFAQs™ Internet address via WWW is http://www.atsdr.cdc.gov/toxfaqgs/index.asp.

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate,
and treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state
health or environmental quality department if you have any more questions or concerns.
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Trichloroethylene - ToxFAQs™

CAS #79-01-6

This fact sheet answers the most frequently asked health questions (FAQs) about trichloroethylene. For more information,
call the CDC Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous
substances and their health effects. This information is important because this substance may harm you. The effects of
exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits and habits,
and whether other chemicals are present.

HIGHLIGHTS: Trichloroethylene is a colorless liquid which is used as a solvent for cleaning
metal parts. Drinking or breathing high levels of trichloroethylene may cause nervous
system effects, liver and lung damage, abnormal heartbeat, coma, and possibly death.
Trichloroethylene has been found in at least 852 of the 1,430 National Priorities List (NPL)
sites identified by the Environmental Protection Agency (EPA).

Whatis trichloroethylene? « Drinking, swimming, or showering in water that
has been contaminated with trichloroethylene.

Trichloroethylene (TCE) is a nonflammable, colorless « Contact with soil contaminated with

liquid with a somewhat sweet odor and a sweet, burning trichloroethylene, such as near a hazardous

taste. It is used mainly as a solvent to remove grease from waste site.

metal parts, but it is also an ingredient in adhesives, paint

. . . » Contact with the skin or breathing contaminated
removers, typewriter correction fluids, and spot removers.

air while manufacturing trichloroethylene or

Trichloroethylene is not thought to occur naturally in the using it at work to wash paint or grease from

environment. However, it has been found in underground skin or equipment.

water sources and many surface waters as a result of the .

manufacture, use, and disposal of the chemical. How can trmhloroethylene affect
my health?

What happens to trichloroethylene when

it ent th . 2 Breathing small amounts may cause headaches,
It enters the environment!?

lung irritation, dizziness, poor coordination, and

« Trichloroethylene dissolves a little in water, but it difficulty concentrating.

can remain in ground water for a long time. Breathing large amounts of trichloroethylene may
« Trichloroethylene quickly evaporates from surface cause impaired heart function, unconsciousness,
water, so it is commonly found as a vapor in the air. and death. Breathing it for long periods may cause
« Trichloroethylene evaporates less easily from nerve, kidney, and liver damage.
the soil than from surface water. It may stick to Drinking large amounts of trichloroethylene may
particles and remain for a long time. cause nausea, liver damage, unconsciousness,
« Trichloroethylene may stick to particles in water, impaired heart function, or death.

which will cause it to eventually settle to the

bottomn sediment. Drinking small amounts of trichloroethylene for

] ) o long periods may cause liver and kidney damage,
» Trichloroethylene does not build up significantly impaired immune system function, and impaired fetal
in plants and animals. development in pregnant women, although the

How might I be exposed extent of some of these effects is not yet clear.

to trichloroethylene? Skin contact with trichloroethylene for short periods

may cause skin rashes.
» Breathing air in and around the home which has

been contaminated with trichloroethylene vapors
from shower water or household products such as
spot removers and typewriter correction fluid.

\ Agency for Toxic Substances and Disease Registry

Division of Toxicology and Human Health Sciences
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Trichloroethylene

How likely is trichloroethylene to
cause cancer?

Some studies with mice and rats have suggested that
high levels of trichloroethylene may cause liver, kidney,
or lung cancer. Some studies of people exposed over
long periods to high levels of trichloroethylene in
drinking water or in workplace air have found evidence
of increased cancer. Although, there are some concerns
about the studies of people who were exposed to
trichloroethylene, some of the effects found in people
were similar to effects in animals.

In its 9t Report on Carcinogens, the National Toxicology
Program (NTP) determined that trichloroethylene is
“reasonably anticipated to be a human carcinogen.”
The International Agency for Research on Cancer (IARC)
has determined that trichloroethylene is “probably
carcinogenic to humans.”

Is there a medical test to show whether
I've been exposed to trichloroethylene?

If you have recently been exposed to trichloroethylene,
it can be detected in your breath, blood, or urine. The
breath test, if it is performed soon after exposure, can
tell if you have been exposed to even a small amount
of trichloroethylene.

Exposure to larger amounts is assessed by blood and
urine tests, which can detect trichloroethylene and
many of its breakdown products for up to a week

after exposure. However, exposure to other similar
chemicals can produce the same breakdown products,
so their detection is not absolute proof of exposure to
trichloroethylene. This test isn’t available at most
doctors’ offices, but can be done at special laboratories
that have the right equipment.

Where can | get more information?

Phone: 1-800-232-4636.

U

CAS #79-01-6

Has the federal government made
recommendations to protect
human health?

The EPA has set a maximum contaminant level for
trichloroethylene in drinking water at 0.005 milligrams
per liter (0.005 mg/L) or 5 parts of TCE per billion

parts water.

The EPA has also developed regulations for the
handling and disposal of trichloroethylene.

The Occupational Safety and Health Administration
(OSHA) has set an exposure limit of 100 parts of
trichloroethylene per million parts of air (100 ppm)
for an 8-hour workday, 40-hour workweek.
Glossary

Carcinogenicity: The ability of a substance to
cause cancer.

CAS: Chemical Abstracts Service.
Evaporate: To change into a vapor or gas.
Milligram (mg): One thousandth of a gram.
Nonflammable: Will not burn.

ppm: Parts per million.

Sediment: Mud and debris that have settled to
the bottom of a body of water.

Solvent: A chemical that dissolves other substances.

References

This ToxFAQs™ information is taken from the 1997
Toxicological Profile for Trichloroethylene (update)
produced by the Agency for Toxic Substances and Disease
Registry, Public Health Service, U.S. Department of Health
and Human Services, Public Health Service in Atlanta, GA.

For more information, contact the Agency for Toxic Substances and Disease Registry, Division of Toxicology and
Human Health Sciences, 1600 Clifton Road NE, Mailstop F-57, Atlanta, GA 30329-4027.

ToxFAQs™ Internet address via WWW is http://www.atsdr.cdc.gov/toxfags/index.asp.

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate,
and treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state health
or environmental quality department if you have any more questions or concerns.
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This fact sheet answers the most frequently asked health questions (FAQs) abtotl petroleum hydrocarbons
(TPH). For more information, call the ATSDR Information Center at 1-888-422-8737. Thisaict sheet is one

in a series of summaries about hazardous substances and their health effects. It's important you understand

this information because this substance may harm you. The effects of exposure to any hazardous substa
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other chemic

are present.

Protection Agency (EPA).

HIGHLIGHTS: TPH is a mixture of many different compounds. Everyone is
exposed to TPH from many sources, including gasoline pumps, spilled oil T
pavement, and chemicals used at home or work. Some TPH compounds can affg¢c
your nervous system, causing headaches and dizziness. TPH has been found if} &
least 23 of the 1,467 National Priorities List sites identified by the Environmenta

What are total petroleum hydrocarbons?
(Pronounced tot’l pa-tro/1e-om hi’dra-kér’banz)

Total petroleum hydrocarbons (TPH) is a term used to
describe a large family of several hundred chemical com-
pounds that originally come from crude oil. Crude oil is used
to make petroleum products, which can contaminate the envi-
ronment. Because there are so many different chemicals in
crude oil and in other petroleum products, it is not practical to
measure each one separately. However, it is useful to measure
the total amount of TPH at a site.

TPH is a mixture of chemicals, but they are all made
mainly from hydrogen and carbon, called hydrocarbons. Sci-
entists divide TPH into groups of petroleum hydrocarbons
that act alike in soil or water. These groups are called petro-
leum hydrocarbon fractions. Each fraction contains many
individual chemicals.

Some chemicals that may be found in TPH are hexane,
jet fuels, mineral oils, benzene, toluene, xylenes, naphthalene,
and fluorene, as well as other petroleum products and gasoline
components. However, it is likely that samples of TPH will
contain only some, or a mixture, of these chemicals.

What happens to TPH when it enters the
environment?

Q
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TPH may enter the environment through accidents, from
industrial releases, or as byproducts from commercial or
private uses.

;I'PE may be released directly into water through spills or
eaks.

Some TPH fractions will float on the water and form sur-
face films.

Other TPH fractions will sink to the bottom sediments.

Bacteria and microorganisms in the water may break
down some of the TPH fractions.

Some TPH fractions will move into the soil where they
may stay for a long time.

How might | be exposed to TPH?

U OD00 OO

Everyone is exposed to TPH from many sources.

Breathing air at gasoline stations, using chemicals at
home or work, or using certain pesticides.

Drinking water contaminated with TPH.
Working in occupations that use petroleum products.

Living in an area near a spill or leak of petroleum
products.

Touching soil contaminated with TPH.

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service

Agency for Toxic Substances and Disease Registry
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TOTAL PETROLEUM HYDROCARBONS (TPH)

ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfag.html

How can TPH affect my health?

Some of the TPH compounds can affect your central ner-
vous system. One compound can cause headaches and dizzi-
ness at high levels in the air. Another compound can cause a
nerve disorder called “peripheral neuropathy,” consisting of
numbness in the feet and legs. Other TPH compounds can
cause effects on the blood, immune system, lungs, skin, and
eyes.

Animal studies have shown effects on the lungs, central
nervous system, liver, and kidney from exposure to TPH com-
pounds. Some TPH compounds have also been shown to affect
reproduction and the developing fetus in animals.

How likely is TPH to cause cancer?

The International Agency for Research on Cancer (IARC)
has determined that one TPH compound (benzene) is carcino-
genic to humans. IARC has determined that other TPH com-
pounds (benzo[a]pyrene and gasoline) are probably and possi-
bly carcinogenic to humans. Most of the other TPH com-
pounds are considered not to be classifiable by IARC.

Is there a medical test to show whether I've been

exposed to TPH?

There is no medical test that shows if you have been ex-
posed to TPH. However, there are methods to determine if you
have been exposed to some TPH compounds. Exposure to
kerosene can be determined by its smell on the breath or cloth-
ing. Benzene can be measured in exhaled air and a breakdown
product of benzene can be measured in urine. Other TPH com-
pounds can be measured in blood, urine, breath, and some
body tissues.

Has the federal government made
recommendations to protect human health?

There are no regulations or advisories specific to TPH.
The following are recommendations for some of the TPH frac-
tions and compounds:

The EPA requires that spills or accidental releases into the
environment of 10 pounds or more of benzene be reported to
the EPA.

The Occupational Safety and Health Administration has
set an exposure limit of 500 parts of petroleum distillates per
million parts of air (500 ppm) for an 8-hour workday, 40-hour
workweek.

Glossary

Carcinogenicity: Ability to cause cancer.

CAS: Chemical Abstracts Service.

Immune system: Body organs and cells that fight disease.
Pesticides: Chemicals used to kill pests.

References

Agency for Toxic Substances and Disease Registry
(ATSDR). 1999. Toxicological profile for total petroleum
hydrocarbons (TPH). Atlanta, GA: U.S. Department of Health
and Human Services, Public Health Service.

Where can | get more information? For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737,
FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfag.html ATSDR can tell you
where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses
resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
quality department if you have any more questions or concerns.
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Vinyl Chloride - ToxFAQs™

CAS #75-01-4

This fact sheet answers the most frequently asked health questions (FAQs) about vinyl chloride. For more information, call
the CDC Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about hazardous substances
and their health effects. It is important you understand this information because this substance may harm you. The effects
of exposure to any hazardous substance depend on the dose, the duration, how you are exposed, personal traits and habits,
and whether other chemicals are present.

HIGHLIGHTS: Exposure to vinyl chloride occurs mainly in the workplace. Breathing high levels
of vinyl chloride for short periods of time can cause dizziness, sleepiness, unconsciousness,

and at extremely high levels can cause death. Breathing vinyl chloride for long periods of time
can result in permanent liver damage, immune reactions, nerve damage, and liver cancer. This
substance has been found in at least 616 of the 1,662 National Priority List (NPL) sites identified
by the Environmental Protection Agency (EPA).

Whatis vinyl chloride? « Breathing vinyl chloride in air or during contact
with your skin or eyes in the workplace.
Vinyl chloride is a colorless gas. It burns easily and it

is not stable at high temperatures. It has a mild, sweet « Drinking water from contaminated wells.
odor. It is a manufactured substance that does not
occur naturally. It can be formed when other substances How can vinyI chloride affect my health?

such as trichloroethane, trichloroethylene, and
tetrachloroethylene are broken down. Vinyl chloride is
used to make polyvinyl chloride (PVC). PVCis used to
make a variety of plastic products, including pipes,
wire and cable coatings, and packaging materials.

Breathing high levels of vinyl chloride can cause you to
feel dizzy or sleepy. Breathing very high levels can cause
you to pass out, and breathing extremely high levels can
cause death.

Some people who have breathed vinyl chloride for
several years have changes in the structure of their livers.
People are more likely to develop these changes if they
What happens to vinyI chloride when it breathg high levels of vinyl chloride. Some people who

. work with vinyl chloride have nerve damage and develop
enters the environment? immune reactions. The lowest levels that produce liver
changes, nerve damage, and immune reaction in people
are not known. Some workers exposed to very high
levels of vinyl chloride have problems with the blood
flow in their hands. Their fingers turn white and hurt
« Vinyl chloride in the air breaks down in a few days when they go into the cold.

to other substances, some of which can be harmful.

Vinyl chloride is also known as chloroethene,
chloroethylene, and ethylene monochloride.

e Liquid vinyl chloride evaporates easily. Vinyl
chloride in water or soil evaporates rapidly if
it is near the surface.

The effects of drinking high levels of vinyl chloride are

+ Small amounts of vinyl chloride can dissolve unknown. If you spill vinyl chloride on your skin, it will
In water. cause numbness, redness, and blisters.

» Vinyl chloride is unlikely to build up in plants or Animal studies have shown that long-term exposure
animals that you might eat. to vinyl chloride can damage the sperm and testes.

How might | be exposed to vinyl chloride?

 Breathing vinyl chloride that has been released
from plastics industries, hazardous waste sites,
and landfills.

\ Agency for Toxic Substances and Disease Registry

Division of Toxicology and Human Health Sciences

(CS265956-A



Vinyl Chloride

How likely is vinyl chloride to
cause cancer?

The U.S. Department of Health and Human Services
(DHHS) has determined that vinyl chloride is a known
carcinogen. Studies in workers who have breathed vinyl
chloride over many years showed an increased risk of
liver, brain, lung cancer, and some cancers of the blood
have also been observed in workers.

How can vinyl chloride affect children?

It has not been proven that vinyl chloride causes birth
defects in humans, but studies in animals suggest that
vinyl chloride might affect growth and development.
Animal studies also suggest that infants and young
children might be more susceptible than adults to
vinyl chloride-induced cancer.

How can families reduce the risk of
exposure to vinyl chloride?

Tobacco smoke contains low levels of vinyl chloride,
so limiting your family’s exposure to cigarette or cigar

smoke may help reduce their exposure to vinyl chloride.

Is there a medical test to determine
whether I've been exposed to
vinyl chloride?

The results of several tests can sometimes show if you
have been exposed to vinyl chloride. Vinyl chloride can
be measured in your breath, but the test must be done
shortly after exposure. This is not helpful for measuring
very low levels of vinyl chloride.

Where can | get more information?

CAS #75-01-4

The amount of the major breakdown product of vinyl
chloride, thiodiglycolic acid, in the urine may give some
information about exposure. However, this test must
be done shortly after exposure and does not reliably
indicate the level of exposure.

Has the federal government made
recommendations to protect
human health?

Vinyl chloride is regulated in drinking water, food, and
air. The EPA requires that the amount of vinyl chloride
in drinking water not exceed 0.002 milligrams per liter
(mg/L) of water.

The Occupational Safety and Health Administration
(OSHA) has set a limit of 1 part vinyl chloride per 1
million parts of air (1 ppm) in the workplace.

The Food and Drug Administration (FDA) regulates the

vinyl chloride content of various plastics. These include
plastics that carry liquids and plastics that contact food.
The limits for vinyl chloride content vary depending on

the nature of the plastic and its use.

References

Agency for Toxic Substances and Disease Registry (ATSDR).
2006. Toxicological Profile for Vinyl Chloride (Update).
Atlanta, GA: U.S. Department of Health and Human
Services, Public Health Service.

For more information, contact the Agency for Toxic Substances and Disease Registry, Division of Toxicology and
Human Health Sciences, 1600 Clifton Road NE, Mailstop F-57, Atlanta, GA 30329-4027.

Phone: 1-800-232-4636.

ToxFAQs™ Internet address via WWW is http://www.atsdr.cdc.gov/toxfags/index.asp.

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate,
and treat illnesses resulting from exposure to hazardous substances. You can also contact your community or state health
or environmental quality department if you have any more questions or concerns.
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APPENDIX E
Temporary Erosion and Sediment Control Plan
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Q 4419774,
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KCWTD EASEMENT FOR
EXISTING SD AND —— SEWER PURPOSES, REFER
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COORDINATE WITH SPU TO // // _~ KCWTD EASEMENT FOR \‘ \ BE ABANDONED
RETIRE SERVICE. (TYP) - P _~ SEWER PURPOSES, REFER | ‘\
- - TO NOTES 9 AND 10.
VERIFY EXISTING GAS s Y. \ ‘\
= SERVICE HAS BEEN e P | |
L RETIRED. IF ACTIVE, - | |
= COORDINATE WITH PSE . - \ \
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d VERIFY EXISTING SIDE SEWER ‘ ‘
SERVICE HAS BEEN CAPPED AT ‘\ ‘
PROPERTY LINE PER SPU \ ‘\
DIRECTOR’S RULE 2011-004. | |
(TYP) \\ \

NOTES

ALL EXISTING SURFACE IMPROVEMENTS AND UNDERGROUND STRUCTURES/UTILITIES WITHIN THE ON-SITE DEMOLITION LIMITS
SHALL BE DEMOLISHED, UNLESS OTHERWISE NOTED, AND DISPOSED OF OFF-SITE IN A LEGAL MANNER.

o

COORDINATE WITH PSE FOR ALL ABANDONING, CAPPING, AND REMOVAL/RELOCATION OF PSE'S GAS SERVICES AS
INDICATED.

3. COORDINATE WITH SPU FOR ALL ABANDONING, RETIRING, CAPPING, AND REMOVAL OF SPU'S WATER SERVICES AS
INDICATED.

PROTECT AND MAINTAIN UNINTERRUPTED UTILITY SERVICE TO EXISTING NEIGHBORING BUILDINGS DURING DEMOLITION AND
CONSTRUCTION.

CONTRACTOR SHALL FIELD VERIFY THE LOCATION OF ALL UTILITIES PRIOR TO DEMOLITION OR CONSTRUCTION ACTIVITIES.

ALL EXISTING UTILITIES AND IMPROVEMENTS IN THE PUBLIC RIGHT-OF—WAY, ABOVE AND BELOW GRADE, SHALL BE
PROTECTED UNLESS NOTED OTHERWISE.

MAINTAIN PEDESTRIAN AND VEHICULAR ACCESS FOR ADJACENT PROPERTIES THROUGHOUT CONSTRUCTION.

ALL DISTURBED PAVEMENT IN PUBLIC RIGHT-OF—-WAY SHALL BE REPLACED PER COS STANDARD PLANS AND SDOT

DIRECTOR'S RULE 01-2017 "RIGHT—OF—WAY OPENING AND RESTORATION RULES". REFER TO PROJECT STREET
IMPROVEMENT PERMIT (SIP) PLANS FOR FINAL IMPROVEMENTS.

CONTRACTOR SHALL PERFORM PRE—CONSTRUCTION AND POST-CONSTRUCTION TELEMSION INSPECTION OF SPU MAINLINE
SEWER AND STORM DRAINAGE PIPE LOCATED WITHIN TEN FEET (OR WITHIN TWENTY FEET IF MAINLINES ARE THIRTY FEET
OR MORE FROM THE SITE PROPERTY LINE) OF ANY PROPOSED SHORING ELEMENT. TELEVISION INSPECTION SHALL

CONFORM TO COS STANDARD SPECIFICATION 7-17.3(3)G. COPIES OF THE TELEVISION INSPECTIONS SHALL BE PROVIDED
TO SPU PRIOR TO THE PRECONSTRUCTION MEETING.

9. KCWTD OWNS AND OPERATES FACILITIES LOCATED ON THE PROJECT PARCELS. THE KC DROP STRUCTURE, LOCATED JUST

SOUTH OF THE ROY/8TH INTERSECTION, HAS SURFACE ELEMENTS THAT WILL BE PROTECTED IN PLACE AND BE
INCORPORATED INTO THE PROPOSED SITE IMPROVEMENTS. KCWTD'S LARGE COMBINED SEWER OVERFLOW PIPES AND DROP
STRUCTURE WILL BE PROTECTED DURING CONSTRUCTION OF THE BELOW GRADE STRUCTURE AND ASSOCIATED SHORING.
THESE FACILITIES, CLEARANCES, MAINTENANCE, AND ACCESSIBILITY REQUIREMENTS ARE DOCUMENTED IN AN "EASEMENT

FOR SEWER PURPOSES’, RECORDED WITH KING COUNTY AS INSTRUMENT NUMBER 20180928001996. COORDINATE
INSPECTION AND MONITORING REQUIREMENTS WITH KCWTD PRIOR TO BEGINNING EXCAVATION ACTIVITIES.

10. ALL CONSTRUCTION AND DEVELOPMENT ACTIVITIES SHALL COMPLY WITH THE TERMS OF THIS "EASEMENT FOR SEWER
PURPOSES”, RECORDED WITH KING COUNTY AS INSTRUMENT NUMBER 20180928001996.

11. CONTRACTOR, IN COORDINATION WITH PROJECT'S GEOTECHNICAL ENGINEER, SHALL PERFORM PRE-, DURING, AND

POST—CONSTRUCTION INSPECTIONS AND MONITORING OF KCWTD'S LARGE COMBINED SEWER OVERFLOW PIPES AND DROP
STRUCTURE, AS COORDINATED WITH KCWTD PRIOR TO BEGINNING EXCAVATION AND CONSTRUCTION ACTIVITIES

ALLEY

CONTRACTOR IS ALERTED TO THE FACT THAT WORK WILL BE ACCOMPLISHED
AROUND ENERGIZED SEATTLE CITY LIGHT (SCL) AND ACTIVE PUGET SOUND

ENERGY (PSE) FACILITIES THAT ARE SERVING EXISTING CUSTOMERS.
CONTRACTOR SHALL COORDINATE WITH SCL AND PSE TO DETERMINE ANY
REQUIRED CONSTRUCTION SEQUENCING, AND SHALL IMPLEMENT SAFETY
PROCEDURES PER SCL AND PSE REQUIREMENTS. CONTRACTOR SHALL

COORDINATE WITH SCL AND PSE TO PROVIDE FACILITIES THAT MAINTAIN
SERVICES TO CUSTOMERS THROUGHOUT CONSTRUCTION.
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TESC NOTES: GRADING NOTES: LEGEND:
1. CONTRACTOR SHALL COORDINATE WITH KING COUNTY INDUSTRIAL WASTE (KCIW), DEPARTMENT OF ECOLOGY (DOE), AND 11. PROJECTS SWPPP IS BEING PREPARED BY THE DEWATERING SUBCONTRACTOR. CONTRACTOR SHALL FIELD LOCATE 1 GRADE OPEN EXCAVATION TO DRAIN TO LOW POINTS AND SUMPS AS SHOWN. _
CITY OF SEATTLE PRIOR TO DISCHARGING CONSTRUCTION WATER FROM THIS SITE. CONTRACTOR IS RESPONSIBLE FOR CONSTRUCTION STORMWATER FILTRATION SYSTEMS AND ASSOCIATED STORMWATER STORAGE VOLUME. SYSTEM CAPACITY 0 CONSTRUCTION FENCE AND COMPOST SOCK
ggﬁ:g%c BDYls%Av;ecgo/QUTsls%rflszorIs PLUETTER AND SIDE SEWER PERMIT FOR TEMPORARY DEWATERING (SSPTD), AS Enégbgfsg%/g%m? L?&?%RSEDWSSEADEFE,I%TLE%C% IIIIl%sSETéIE\NSsIZIII/gLSIIIETEgIFA's ngIIchsE,HDAISLT%REBg% ngsEAGALLONs 2. EEFEIIN LTSN?;HE)S-I:TA(E,N%RUCTURAL AND ARCHITECTURAL PLANS FOR EXCAVATION -- = TEMPORARY SHORING AND LAGGING
P T ’ DUE TO THE CHANGING SITE CONDITIONS, THE STORAGE VOLUME SHALL BE ADJUSTED AS NECESSARY BASED ON ‘ z (PER SHORING PLANS)
2. CONTRACTOR SHALL MONITOR FLOW RATE AND WATER QUALITY OF DISCHARGE INTO COMBINED KING COUNTY agm%RDIE&R%E\%EA%/BS:WXI%HQm[”%fOIQOEEC%RAF%EESINTT%A%% \B%LWIH&TSSEASB%\GE(} Tﬁ%ﬁ[Ré\IE%T%HNA%R 3. REFER TO GEOTECH FOR TEMPORARY SLOPE AND SOIL PROTECTION PRACTICES.
BISEST%%%IE@PLREQJISE}I(Ig,VI)'IS,?S'(?HA%%W;EI)U,FSQE&IEZT@R PUBLIC STORM DRAIN SYSTEM. - DISCHARGE. SHALL COMPLY WITH OTHER APPROVED POST RETENTION STORMWATER QUALITY BMP, AS REQUIRED TO MEET STATE AND CITY DISCHARGE < TEMPORARY INTERCEPTOR SWALE
PO T ' REQUIREMENTS. CONTRACTOR SHALL MONITOR DISCHARGE FLOW AND WATER QUALITY OF ALL AUTHORIZED DISCHARGES
3 THE BOTTOM OF EXCAVATION ELEVATION SHOWN ON THIS PLAN IS AN APPROXIMATION OF THE SUBGRADE FOR THE INTO SANITARY SEWER. INCLUDE SAND FILTERS AND ADDITIONAL SEDIMENTATION TANKS AS REQUIRED TO MEET KCIW
PURPOSES OF THE TESC PLAN. REFER TO THE SHORING PLANS FOR THE LOCATION OF THE CRITICAL DISCHARGE REQUIREMENTS. MAXIMUM DAILY DISCHARGE TO KCIW IS 25,000 GALLONS. -— GENERAL DIRECTION OF RUNOFF
SUBGRADE /EXCAVATION ELEVATIONS AND SLOPES. REFER TO THE FOUNDATION PLANS FOR THE LOCATION OF THE 12. CONTRACTOR MAY ENCOUNTER CONTAMINATED OR IMPACTED GROUNDWATER AND CONSTRUCTION STORMWATER DURING
’ ' DEWATERING OR EARTHWORK ACTIVITIES. COORDINATE WITH PROJECT'S ENVIRONMENTAL ENGINEER FOR DOE [ ] STORM DRAIN INLET PROTECTION
4 THIS PLAN IS INTENDED TO REFLECT THE MINIMUM EROSION AND SEDIMENTATION CONTROL MEASURES REQUIRED FOR R EATED, oD, DISCHARGED AS AEQUIRED Y bOE REFER 10 PROUECT SHEPP AND. ENGINELRING DESION REPORY )
THIS SITE.  THE CONTRACTOR 15 RESPONSIBLE FOR UPGRADING THESE MEASURES 10 ACCOMMODATE SITE CONDITIONS, PREPARED BY HALEY ALDRICH FOR PROPOSED CONSTRUCTION STORMWATER COLLECTION AND WATER QUALITY o} SUMP AND PUMP
STORM EVENTS, AND TO PREVENT SEDIMENT AND SEDIMENT LADEN RUNOFF FROM LEAVING THE SITE. TREATMENT REQUREMENTS 1O
> (D:%I(':TH%%TEORTO'Sﬁgsgﬁﬁg'%%gigﬁgffﬁmcTg'; ATTTAEENETX%AY\Q}ES% mhmﬁﬁESBI’;%HE&";’ETEBELE(II\,?TFEE&TJ?RED 13. PROTECT PROPERTIES AND RECEIVING WATERS DOWNSTREAM FROM THE DEVELOPMENT SITES FROM EROSION DUE TO ™ FORCE MAIN
TURBIDITY AND TREATMENT REQUIREMENTS. INCREASES IN THE VOLUME, VELOCITY, AND PEAK FLOW RATE OF DRAINAGE WATER FROM THE PROJECT SITE.
14. PREVENT EROSION AND SEDIMENT TRANSPORT FROM THE SITE BY VEHICLES. LIMIT CONSTRUCTION VEHICLE ACCESS, APPROXIMATE BOTTOM OF EXCAVATION
6. éﬁEAS sOTIIBElI(E(/ISTIgN Sgk'dfsSgﬁkthoﬁgﬁng,fDBﬁ Z%%VEIETL&EI?'E%ENTB F,I.II(L’I"ERBEIIE'&E@A%\%]{\?OCUONVDER?SGOFDFUST'TIE WHENEVER POSSIBLE, TO ONE LOCATION. STABILIZE ALL ACCESS POINTS. PROVIDE PERIODIC STREET CLEANING BY C; ELEVATION
; ' ’ ’ ! SWEEPING OR SHOVELING ANY SEDIMENT THAT MAY HAVE BEEN TRACKED OUT. PLACE SEDIMENT IN A SUITABLE CONTRACTOR IS ALERTED TO THE FACT THAT WORK WILL BE ACCOMPLISHED
CONTROL, AND/OR SODDING/SEEDING. THE CONTRACTOR IS RESPONSIBLE FOR UPGRADING THESE MEASURES TO DISPOSAL AREA WHERE IT WILL NOT ERODE ANY FURTHER
ACCOMMODATE SITE CONDITIONS, STORM EVENTS, AND TO PREVENT SEDIMENT AND SEDIMENT LADEN RUNOFF FROM ' AROUND ENERGIZED SEATTLE CITY LIGHT (SCL) AND ACTIVE PUGET SOUND SEDIMENT TANKS
LEAVING THE SITE. 15. A SIDE SEWER PERMIT FOR TEMPORARY DEWATERING IS REQUIRED FROM SDCI PRIOR TO ANY DEWATERING OPERATIONS. EI(IEIII(I;XC(ID()SRE)SII:-IQEI.UI:IS?)REIINA; TI?RVII:IﬂiEggPGAﬁgliggchugg%ﬁﬁE ANY
TEMPORARY DEWATERING MAY BE DISCHARGED TO STORM DRAIN IF JURISDICTIONAL WATER QUALITY REQUIREMENTS ARE
Pl DFEIII(I(;EEIII%FDFIE;%HI\FIG(EKI% S0 70 DETEMINE B FEaURED WETER TIE MSTLATON MET. EFFLUENT THAT DOES NOT MEET WATER QUALITY REQUIREMENTS FOR STORMWATER DISCHARGE SHALL BE REQUIRED CONSTRUCTION SEQUENCING, AND SHALL IMPLEMENT SAFETY PROPERTY LINE
- : DISCHARGED TO PUBLIC COMBINED SEWER. IF CONTRACTOR IS UNABLE TO DISCHARGE TO STORM DRAIN PER CIVIL
LOCATION, BILLING INFORMATION, AND TO SCHEDULE AN INSPECTION OF THE METER AFTER INSTALLATION. PLANS, THEY SHALL COORDINATE WITH SDCI AND SPU TO OBTAIN APPROVAL FOR SEWER DISCHARGE. zgggg?#fﬁ_:s VI;%I?I ggt mg Egg I;(EQII-"III%VIMIEIIZITI-?AC(I:SIIIEI;A(T:III(A)? amLTLAIN _________ KCWTD EASEMENT
8. KCWID OWNS AND OPERATES FACILITIES LOCATED ON THE PROJECT PARCELS. THE KC DROP STRUCTURE, LOCATED JUST 16. CONTROL DEWATERING. WHEN DEWATERING DEVICES DISCHARGE ON-SITE OR TO A PUBLIC DRAINAGE SYSTEM, SERVICES TO CUSTOMERS THROUGHOUT CONSTRUCTION. |  _________ PUBLIC ACCESS EASEMENT
SOUTH OF THE ROY/8TH INTERSECTION, HAS SURFACE ELEMENTS THAT WILL BE PROTECTED IN PLACE AND BE DEWATERING DEVICES SHALL DISCHARGE INTO A SEDIMENT TRAP TO REMOVE SEDIMENT CONTAMINATION, OR OTHER
INCORPORATED INTO THE PROPOSED SITE IMPROVEMENTS. KCWTD'S LARGE COMBINED SEWER OVERFLOW PIPES AND DROP SEDIMENT REMOVAL BMP. A SEPARATE DEWATERING PERMIT IS REQUIRED FOR: ONE ACRE OR GREATER DISTURBED AREA;
STRUCTURE WILL BE PROTECTED DURING CONSTRUCTION OF THE BELOW GRADE STRUCTURE AND ASSOCIATED SHORING. CONTAMINATED SURFACE AND/OR GROUNDWATER; EXCAVATION GREATER THAN 12 FEET IN DEPTH; SIGNIFICANT VOLUME
THESE FACILITIES, CLEARANCES, MAINTENANCE, AND ACCESSIBILITY REQUIREMENTS ARE DOCUMENTED IN AN "EASEMENT OF GROUNDWATER; OTHER SITE SPECIFIC CONDITIONS LEADING TO SIGNIFICANT DEWATERING.
FOR SEWER PURPOSES”, RECORDED WITH KING COUNTY AS INSTRUMENT NUMBER 20180928001996. COORDINATE
INSPECTION AND MONITORING REQUIREMENTS WITH KCWTD PRIOR TO BEGINNING EXCAVATION ACTIVITIES. 17. IT IS ANTICIPATED THAT EXCAVATION WILL ENCOUNTER CONTAMINATED SOILS AND GROUNDWATER. HANDLING AND
DISPOSAL OF THESE MATERIALS SHALL CONFORM TO THE PROJECT'S CLEANUP ACTION PLAN, PREPARED BY THE
9. ALL CONSTRUCTION AND DEVELOPMENT ACTIVITIES SHALL COMPLY WITH THE TERMS OF THIS "EASEMENT FOR SEWER DEPARTMENT OF ECOLOGY, DATED FEBRUARY 8, 2022.
PURPOSES”, RECORDED WITH KING COUNTY AS INSTRUMENT NUMBER 20180928001996.
18. REFER TO SWPPP PREPARED BY CLEAR WATER SERVICES AND DATED MARCH 15, 2022 FOR CONSTRUCTION STORMWATER
10. STORMWATER RUNOFF SHALL BE DIRECTED TO TEMPORARY PUMPS FOR CONVEYANCE TO TREATMENT SYSTEM. MANAGEMENT.

CONTRACTOR SHALL FIELD LOCATE AND SIZE PUMPS TO ACCOMMODATE FLOWS ENCOUNTERED. CONTRACTOR SHALL
SUPPLY BACKUP PUMPS AS NEEDED.
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2 3
bb/
OWNER
800 MERCERLLC
26 N EUCLID AVENUE
PASADENA, CA 91101
206.408.1550
ARCHITECT
NBBJ
223 YALE AVE N
CONSTRUCTION STORMWATER CONTROL REQUIREMENTS (W/ MODIFICATIONS): SEATTLE, WA 98109
206.223.5555
1. THE IMPLEMENTATION, CONSTRUCTION, MAINTENANCE, REPLACEMENT AND UPGRADING OF THESE ESC FACILITIES IS THE CONTRACTOR
RESPONSIBILITY OF THE APPLICANT/CONTRACTOR UNTIL ALL CONSTRUCTION IS APPROVED. T?sv:/;,?i\s/gvﬁﬁgg CONSTRUCTION
SEATTLE, WA 98109
2. A FIRST GROUND DISTURBANCE INSPECTION IS REQUIRED PRIOR TO START OF WORK ON ALL SITES WITH LAND DISTURBING 206.447.7715
ACTIVITY.
NOTES:

7:\1900001-1900999\1900613 800 Mercer\CADD\Design\Onsite\06 DD\80OM—C250—TESC—DETL.dwg

SamB

Apr 13, 2025 - 11:28am

---------- _ 1. STORM DRAIN INLETS SHALL BE REMOVED AT THE END OF

= S THE JOB.
i 7 2. STORM DRAIN INLETS SHALL ONLY BE INSTALLED IN

\ _ 7 DRAINAGE DEVICES PER THE MANUFACTURER'S
RECOMMENDATIONS. CATCH BASIN INSERTS SHALL NOT BE
INSTALLED IN CURB INLETS.

3. INSERTS SHALL BE INSPECTED AND MAINTAINED WHEN A
1/2 INCH RAIN ACCUMULATES WITHIN A 24 HOUR PERIOD.

CLEAN AND/OR REPLACE INSERT WHEN HALF OF THE TRAP
IS FILLED WITH SEDIMENTS.

OVERFLOW (TO BYPASS
PEAK STORM VOLUMES)

RUNOFF WITH
SEDIMENT

PROVIDE 6" MIN. CLEAN
CRUSHED BASE COURSE

FILTERED RUNOFF

PROVIDE 1" MIN. DEPTH
SUMP AROUND DRUM ]

4"-8" QUARRY SPALLS,
OR EXISTING PAVING

PROVIDE FULL WIDTH

GEO-TEXTILE FABRIC
INGRESS/EGRESS AREA

12" MIN. THICKNESS

STORM DRAIN INLET INSERT AN TEMPORARY CONSTRUCTION ENTRANCE /B
CITY OF SEATTLE DPD STANDARD DRAWING E3.30 W CITY OF SEATTLE DPD STANDARD DRAWING E2.10 w
NTS NTS

PROVIDE SOLID COVER

TOP OF DRUM SHALL BE 6"
MIN. ABOVE GRADE

DISCHARGE

P

1|
|

ST =g
Tl
e e e e e e e e e

NOTE:

PUMPS SHALL BE SUBMERSIBLE, CONTRACTOR IS
RESPONSIBLE FOR SIZING PUMP BASED ON FIELD
CONDITIONS.

SUMP AND PUMP DETAIL o
NTS W
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BACK OF DITCH (TYP.)

\

EXIST. GROUND

2:1 MIN. SIDE
SLOPES, TYP.

INTERCEPTOR SWALE
CUT IN EXIST. GRADE

LEVEL BOTTOM
INSTALL TRIANGULAR
SILT DIKE

NOTE:
DAMAGE RESULTING FROM RUNOFF OR CONSTRUCTION
ACTIMTY SHALL BE REPAIRED IMMEDIATELY.

TEMPORARY INTERCEPTOR SWALE D
NTS

C-210

P

NOTES:

1. GEOTEXTILE ENCASED CHECK DAMS SHALL MEET THE REQUIREMENTS OF COS STANDARD
SPECIFICATIONS 8-01.3(5)A AND 9-14.5(4).

2. INSTALL THE SLOPED ENDS OF THE CHECK DAM A MINIMUM OF 3" HIGHER THAN THE
TOP OF THE CHECK DAM IN THE CHANNEL TO ENSURE THAT WATER FLOWS OVER THE
DAM AND NOT AROUND IT.

3. FLAT BOTTOM DITCH DESIGN SHOWN, CHECK DAM INSTALLATION DETAILS ARE SIMILAR FOR
"V" BOTTOM DITCHES.

4. PERFORM MAINTENANCE IN ACCORDANCE WITH COS STANDARD SPECIFICATION 8-01.3(14).

DIG TRENCH APPROXIMATELY 6" WIDE
AND DEEP, STAPLE END OF GEOTEXTILE
AND BACKFILL WITH NATIVE MATERIAL

ORIENT THE SEWN EDGE OF THE CHECK
DAM TOWARD THE UPSTREAM SIDE
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3. SCHEDULE A FIRST GROUND DISTURBANCE INSPECTION FOR AN ISSUED BUILDING PERMIT AT 206-684—8900 OR ONLINE
AT WWW.SEATTLE.GOV/DPD /PERMITS/INSPECTIONS/

4. THE APPLICANT/CONTRACTOR SHALL DESIGNATE AN EROSION AND SEDIMENT CONTROL (ESC) SUPERVISOR WHO SHALL BE
RESPONSIBLE FOR THE INSTALLATION AND MAINTENANCE OF EROSION AND SEDIMENT CONTROL BEST MANAGEMENT

PRACTICES (BMPS). FOR LARGE CONSTRUCTION PROJECTS, THE ESC SUPERVISOR SHOULD BE A CERTIFIED EROSION AND

SEDIMENT CONTROL LEAD (CESCL). PROVIDE THE NAME AND PHONE NUMBER OF THE ESC SUPERVISOR TO THE SITE
INSPECTOR AT THE FIRST GROUND DISTURBANCE INSPECTION.

5. BMPS SHALL BE INSTALLED PRIOR TO STARTING CONSTRUCTION TO PREVENT SEDIMENT-LADEN WATER FROM LEAVING THE
PROJECT SITE OR ENTERING ROADSIDE DITCHES, STORM DRAINS, SURFACE WATERS, OR WETLANDS. CONTRACTOR SHALL

PROVIDE ADDITIONAL CONTROLS WHEN REQUIRED BY THE INSPECTOR OR OWNER'S REPRESENTATIVE WHEN MINIMUM
CONTROLS ARE NOT SUFFICIENT TO PREVENT EROSION OR TRANSPORT OF SEDIMENT OR OTHER POLLUTANTS FROM THE
SITE.

6. THE BMPS INCLUDED IN THIS PLAN ARE THE MINIMUM REQUIREMENTS FOR ANTICIPATED SITE CONDITIONS. THE
APPLICANT IS RESPONSIBLE FOR INSTALLING, MODIFYING, AND MAINTAINING BMPS AS NEEDED FOR UNEXPECTED STORM
EVENTS OR OTHER UNFORESEEN CIRCUMSTANCES, AND TO ACCOUNT FOR CHANGING SITE CONDITIONS.

7. ANY AREAS OF DISTURBED SOIL THAT WILL NOT BE WORKED FOR TWO CONSECUTIVE DAYS DURING THE WET SEASON
(OCT 1 TO APRIL 30) OR SEVEN DAYS DURING THE DRY SEASON (MAY 1 TO SEPT 30) SHALL BE IMMEDIATELY
STABILIZED WITH APPROVED BMPS METHODS (E.G. STRAW, MULCH, PLASTIC COVERING, COLD MIX, ETC.)

8. GRADING AND/OR SOIL DISTURBING ACTIVITIES MAY BE LIMITED OR PROHIBITED FOR CERTAIN SITES SUBJECT TO ECA
STANDARDS (I.E. ECA STEEP SLOPES, LANDSLIDE PRONE AREAS, ETC.) BETWEEN OCTOBER 31ST AND APRIL 1ST. IF
NOTED IN THE GEOTECHNICAL SPECIAL INSPECTIONS REQUIREMENTS, A GRADING SEASON EXTENSION LETTER (GSEL)
ISSUED BY SDCI IS REQUIRED FOR ALL GRADING AND/OR SOIL DISTURBING ACTIVITIES DURING THIS PERIOD. THE
GEOTECHNICAL SPECIAL INSPECTOR MUST SUBMIT ELECTRONIC APPLICATIONS FOR A GSEL USING THE SDCI PROJECT
PORTAL. ALLOW FOUR TO SIX WEEKS FOR PROCESSING. FAILURE TO OBTAIN THE GSEL PRIOR TO OCTOBER 31 MAY
RESULT IN A WORK STOPPAGE.

9. CITY STREETS AND SIDEWALKS SHALL BE KEPT CLEAN AT ALL TIMES. NO MATERIAL SHALL BE STORED ON CITY STREETS
OR SIDEWALKS WITHOUT A STREET USE PERMIT FROM THE SEATTLE DEPARTMENT OF TRANSPORTATION (SDOT).

10. IMPLEMENT POLLUTION CONTROL MEASURES TO PREVENT LIQUID PRODUCTS OR CONTAMINATED WATER ENTERING ANY
STORM DRAINAGE FACILITIES OR OTHERWISE LEAVING THE PROJECT SITE. ANY HAZARDOUS MATERIALS OR LIQUID
PRODUCTS THAT HAVE THE POTENTIAL TO POLLUTE RUNOFF SHALL BE STORED AND DISPOSED OF PROPERLY.

11, WASHOUT FROM CONCRETE TRUCKS SHALL BE PERFORMED AT APPROPRIATE OFF—SITE FACILITES OR IN DESIGNATED
CONCRETE WASHOUT AREAS ONLY. DO NOT WASH OUT CONCRETE TRUCKS ONTO THE GROUND, OR TO STORM DRAINS OR
OPEN DITCHES. DO NOT DUMP EXCESS CONCRETE ONSITE, EXCEPT IN DESIGNATED CONCRETE WASHOUT AREAS.

12. ALL AREAS OF DISTURBED SOIL SHALL BE FULLY STABILIZED WITH THE APPROPRIATE SOIL AMENDMENT AND COVER
MEASURES AT COMPLETION OF THE PROJECT. TYPICAL COVER MEASURES INCLUDE LANDSCAPING OR HYDROSEED WITH
MULCH.
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Construction Stormwater General Permit

Stormwater Pollution Prevention Plan
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Prepared for:
Howard S. Wright

&The Washington State Department of Ecology

Northwest Regional Office
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Christian Gunter Alexandria Real Estate Howard S. Wright
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Certified Erosion and Sediment Control Lead (CESCL)
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Building Completion/TCO January 2027 June 2027
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1 Project Information

Project/Site Name: 816 Mercer

Street/Location: 816 Mercer St.

City: Seattle State: WA Zip code: 98109
Subdivsion:

Receiving waterbody:  Lake Union (Washington Lake)

1.1 Existing Conditions
Total acreage (including support activities such as off-site equipment staging yards, material
storage areas, borrow areas).

Total acreage: 2.34
Disturbed acreage: 2.34
Existing structures: All buildings were demolished, and the property is vacant.

Landscape\topography: The project site slopes primarily from the southwest to the northeast
with a total grade drop of approximately 24 feet over 600 feet.
Mercer Street slopes approximately 3.6% to the east, Dexter Avenue
North slopes approximately 0.5% to the north, 9th Avenue North slopes
approximately 1.9% to the northeast, and Roy Street has a maximum
slope of approximately 3.7% to the east.

Drainage patterns: Surface runoff within Roy Street flows to the curb lines where it is
collected by drainage inlets and flows east along Roy Street. These
drainage structures then convey the runoff to catch basins prior to
discharging to the existing 24” PS that runs northeast-southwest within
Roy Street before discharging into another combined sewer system
downstream near Westlake Avenue North.

Surface runoff within Dexter Avenue North is collected in catch basins
and picked up by a private side sewer before discharging into the 84”
combined sewer within Dexter Avenue North. The sewer flows north
and away from the site.

Existing Vegetation: No existing vegetation associated with this project.

Critical Areas (wetlands, streams, high erosion N/A
risk, steep or difficult to stabilize slopes):

List of known impairments for 303(d) listed or Total Maximum Daily Load (TMDL) for the
receiving waterbody: Lake Union is category 5 listed for:

(Bacteria, Temperature)
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1.2 Proposed Construction Activities

Description of site development (example: subdivision):

The site currently consists of two compacted lots with existing surface related utilities and deep
regional sewer infrastructure utilities. This proposed improvements consist of the construction of
two 13-story above ground commercial structures with three levels of below grade parking. The

building footprint will remain within the property line on all edges.

Description of final stabilization (example: extent of revegetation, paving, landscaping):
As part of the project, frontage improvements will consist of street improvements on Mercer
Street, 9th Avenue North, Dexter Street, and Roy Street. Improvements along Dexter Street,
Mercer Street, and 9th Avenue North will include protection of existing curb (except at existing
curb cuts), new sidewalk, and new landscaping. On the south side of Roy Street, the street will
be landscaped, partially re-paved and graded to remove the curb, and bicycle access will be
added. On the north side of Roy Street, the street will be repaved and graded to match the
existing curb.

Contaminated Site Information:
Proposed activities regarding contaminated soils or groundwater (example: on-site treatment
system, authorized sanitary sewer discharge):

Soil Segregation During Mass Excavation. Soil in the Contaminated soil management must be
segregated from the non-impacted and impacted soil to prevent commingling between
categories. A representative will be onsite to assist with soil segregation by conducting field
screening, which will consist of visual and olfactory inspection, sheen testing, and PID testing.

0 Temporary Stockpiling Permitted. If needed and practical, it is permissible for
Contaminated soil to be temporarily stockpiled on site prior to loading into trucks or containers
for transport. Stockpile management requirements are as follows:

0 All stockpiles must be separated from underlying soil if the underlying soil is within the
impacted and non-impacted/clean soil. Materials used for separating stockpiles can include
preserving pavement for stockpiling, lining with plastic sheeting of at least 10-mil minimum
thickness, or steel plates.

0 All stockpiles must be covered with plastic sheeting of 6-mil minimum thickness when
not in use, including overnight, and the cover must be anchored to prevent it from being
disturbed by wind.

0 Loading and Transportation/Trucking. Soil excavated from the Contaminated soil
management category will be loaded into trucks, roll-off bins, or similar container for transport to
the selected treatment/disposal facility. A tracking procedure must be developed and
implemented by the earthworks contractor and transportation and disposal manifests and weight
tickets for every truck or container must be provided to Aspect (see Section 8.1).
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0 Disposal Facilities. Excavated and loaded Contaminated soil will be transported to the
disposal facility identified by the general contractor and earthworks contractor. Facilities in the
Seattle area that are permitted to accept contaminated soil include:

0 Republic Services’ Regional Roosevelt Landfill in Klickitat County, Washington. A
transfer station for this landfill is in Seattle.

0 Waste Management’s Columbia Ridge Landfill in Arlington, Oregon. A transfer station for
this landfill is in Seattle.

0 CADMAN’s landfill and thermal treatment facility located in Everett, Washington, (also

known as CEMEX) as “Class 3 Petroleum Contaminated Soil”.

Any potential groundwater encountered may require treatment prior to discharge and may
require discharge authorizations issued by King County and/or the City of Seattle. It is the
responsibility of the General Contractor to obtain discharge permits and ensure treatment is
conducted so contaminant concentrations in groundwater meet the discharge criteria prior to
discharge. See Appendix G for more information on historical contamination of the site.

o All site water will be captured and treated using a DOE approved CESF system with
Granular Activated Carbon.
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2 Construction Stormwater Best Management Practices (BMPs)

The SWPPP is a living document reflecting current conditions and changes throughout the life
of the project. These changes may be informal (i.e., hand-written notes and deletions). Update
the SWPPP when the CESCL has noted a deficiency in BMPs or deviation from original design.

o BMPs are consistent with the most current approved edition of the Stormwater
Management Manual for Western Washington (SWMMWW) at sites west of the crest of
the Cascade Mountains, at the time the NPDES CSWGP was issued.

o Location of each BMP on the project is noted on the TESC Plan map in Appendix A.

e Corresponding Ecology source control BMPs and runoff conveyance and treatment
BMPs are included in Appendix B.

SWMMWW Volume II.
https://fortress.wa.gov/ecy/publications/SummaryPages/1410055.html

2.1 The 13 Elements

2.1.1 Element 1: Preserve Vegetation / Mark Clearing Limits

Construction fencing and High visibility silt fencing will be installed at the limits of the project
site.

List and describe BMPs:

¢ BMP C103: High Visibility Fence will be installed at the boundaries of the site.
Installation Schedules: Prior to start of work
Inspection and Maintenance plan: High Visibility Fence will be inspected daily to verify
compliance with BMP C103 and positioned to maintain an adequate boundary for safety and

site delineation.

Responsible Staff: The contractor will be responsible for installation, inspection and
maintenance of the High Visibility Fence. CESCL will also inspect fencing.
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2.1.2 Element 2: Establish Construction Access

All material for export during the demo and excavation phase will be loaded directly from the site
onto trucks on Roy Street. Uncontrolled dirt will be managed with mechanical street sweepers or
manual push broom sweeping. Construction vehicle access and exit shall be limited to one
route within project working areas. If sediment is tracked off site, the affected roadway will be
swept thoroughly as needed to prevent track out. If track out cannot be effectively prevented
with use of existing BMPs, BMP C106: wheel wash will be installed. Chain link fence will be
used to restrict vehicle access to the designed locations.

List and describe BMPs:

e BMP C105: Stabilized Construction Entrance / Exit
o BMP C106: Wheel Wash if necessary

Installation Schedules: Prior to start of work

Inspection and Maintenance plan: The onsite, paved haul route and entrance will be swept as
necessary to avoid track out. The Wheel Wash will be maintained as recommended by the
manufacturer and inspected daily to ensure that it is compliance with BMP C106: wheel wash.
Water from the wheel wash will be removed from the site and transported to a DOE approved
disposal facility. The contractor and/or the CESCL will inspect the site entrance whenever work
is scheduled.

Responsible Staff: The contractor will be responsible for the installation, inspection and
maintenance of construction access, and the on-site haul route.
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2.1.3 Element 3: Control Flow Rates

All on site stormwater will be collected and conveyed to stormwater treatment system meeting
the requirements of BMP C250: Construction Stormwater Treatment, and BMP C251:
Construction Stormwater Filtration. The stormwater treatment system will discharge to an
approved City of Seattle catch basin. Stormwater structures downstream of the discharge point
will be monitored to verify that the design capacity is not exceeded by discharge from the
stormwater treatment system. BMP C233: Silt Fence and BMP C235: Wattles will be installed if
necessary, to sheet flow velocity on the project site. Water will be allowed to collect in the
Temporary Sediment Trap.

Will you construct stormwater retention and/or detention facilities?

[ lYes XINo

Will you use permanent infiltration ponds or other low impact development (example: rain
gardens, bio-retention, porous pavement) to control flow during construction?

[ lYes X No

List and describe BMPs:

e BMP C250: Construction Stormwater Chemical Treatment
e BMP C251: Construction Stormwater Filtration

o BMP C200: Interceptor Swale, BMP C240 Sediment trap
e BMP C235: Wattles

Installation Schedules: BMP C250 Construction Stormwater Chemical Treatment, BMP C251
Construction Stormwater Filtration, BMP C200 Interceptor Swale, and BMP C240 Sediment trap
will be installed prior to the start of work. BMP C233 Silt Fence and BMP C235 Wattled will be
installed as required.

Inspection and Maintenance plan: The stormwater treatment system will be inspected daily or
prior to each operational period to verify compliance with BMP C250 and BMP C251. BMP
C200 Interceptor Swale, BMP C240 Sediment trap, BMP C233 Silt Fence and BMP C235
Wattles will be inspected daily to verify compliance with BMP specifications.

Responsible Staff: The contractor will retain a Washington State Department of Ecology certified
CESF operator who will be responsible for the installation and operation of the stormwater
treatment system. The contractor will be responsible for the installation, inspection, and
maintenance of BMP C200 Interceptor Swale, BMP C240 Sediment trap.
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2.1.4 Element 4: Install Sediment Controls

All dewatering and stormwater will be directed to a Construction Stormwater Treatment system
meeting the requirements of BMP C250 Construction Stormwater Chemical Treatment and BMP
251 Construction Stormwater Filtration. BMP C200 interceptor swale will prevent sediment
transport and reduce flow rates. BMP C240 sediment trap will be constructed to collect
stormwater. BMP C235 Wattles and BMP C233 Silt Fence will be installed as necessary to limit
sheet flow velocity on the project.

List and describe BMPs:

e BMP C250: Construction Stormwater Chemical Treatment
e BMP C251: Construction Stormwater Filtration

o BMP C200: Interceptor Swale

o BMP C240: Sediment trap

e BMP C235: Wattles

e BMP C233: Silt Fence

Installation Schedules: BMP C250 Construction Stormwater Chemical Treatment, BMP C251
Construction Stormwater Filtration, BMP C200 Interceptor Swale, and BMP C240 Sediment trap
will be installed prior to the start of work. BMP C233 Silt Fence and BMP C235 Wattles will be
installed as required.

Inspection and Maintenance plan: The stormwater treatment system will be inspected daily or
prior to each operational period to verify compliance with BMP C250 and BMP C251. BMP
C200 Interceptor Swale, BMP C240 Sediment trap, BMP C233: Silt Fence and BMP C235
Wattles will be inspected daily to verify compliance with BMP specifications.

Responsible Staff: The contractor will retain a Washington State Department of Ecology certified
CESF operator who will be responsible for the installation and operation of the stormwater
treatment system. The contractor will be responsible for the installation, inspection, and
maintenance of BMP C200 Interceptor Swale, BMP C240 Sediment trap.
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2.1.5 Element 5: Stabilize Soils

West of the Cascade Mountains Crest

Season Dates Number of Days Soils Can
be Left Exposed
During the Dry Season May 1 — September 30 7 days
During the Wet Season October 1 — April 30 2 days

Soils must be stabilized at the end of the shift before a holiday or weekend if needed based on
the weather forecast.

Anticipated project dates: Start date: April 2024 End date: June 2027

Will you construct during the wet season?

X] Yes[ | No

The project site is located west of the Cascade Mountain Crest. As such, no soils shall remain
exposed and unworked for more than 7 days during the dry season (May 1 to September 30)
and 2 days during the wet season (October 1 to April 30). Regardless of the time of year, all
soils shall be stabilized at the end of the shift before a holiday or weekend if needed based on
weather forecasts.

In general, excavation slopes will be stabilized as soon as possible, and soil stockpiles will be
temporarily covered with plastic sheeting. All stockpiled soils shall be stabilized from erosion,
protected with sediment trapping measures, and where possible, be located away from storm
drain inlets, waterways, and drainage channels. Construction activities shall be scheduled in a
way that limits the amount of time soil is exposed throughout the duration of the project

List and describe BMPs:

¢ BMP C123: Plastic covering
¢ BMP C130: Surface Roughening

Installation Schedules: As required
Inspection and Maintenance plan: The CESCL will inspect soil stabilization BMPs weekly.

Responsible Staff: The contractor will be responsible for the installation and maintenance of
plastic covering and surface roughening. The CESCL will inspect soil stabilization BMPs weekly

and after rain events.
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2.1.6 Element 6: Protect Slopes
The project area does not include any steep slopes. No work will take place near steep slopes.

Will steep slopes be present at the site during construction?
[ ]Yes[X] No

List and describe BMPs: N/A

Installation Schedules: N/A

Inspection and Maintenance plan: N/A

Responsible Staff: N/A
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2.1.7 Element 7: Protect Drain Inlets

All operable storm drain inlets shall be protected to prevent unfiltered or untreated water from
entering the drainage and conveyance system. Storm drain inlet protection utilizing catch basin
inserts and fabric filter shall be serviced and maintained. Storm drain inlet protection (BMP
C220) will be implemented for all drainage inlets that could potentially be impacted by sediment
laden runoff on or near the project sited. Straw wattles may also be placed around catch basins
to prevent larger debris and sediment from entering the storm drain system.

List and describe BMPs:

¢ BMP C220: Storm Drain Inlet Protection
BMP C235: Wattles

Installation Schedules: BMP C220 Storm Drain Inlet Protection will be installed prior to the start
of work and BMP C23: Wattles will be installed as required

Inspection and Maintenance plan: Catch basin inserts will be maintained as recommended by
the manufacturer and inspected daily to verify compliance with BMP C220 Storm Drain Inlet
Protection; free of physical damage and not impacted with sediment.

Responsible Staff: The contractor will be responsible for the installation, inspection and

maintenance of BMP C220 Storm Drain Inlet Protection. CESCL will also inspect weekly and
after rain events.
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2.1.8 Element 8: Stabilize Channels and Outlets

Provide stabilization, including armoring material, adequate to prevent erosion of outlets,
adjacent stream banks, slopes, and downstream reaches, will be installed at the outlets of all
conveyance systems.

List and describe BMPs:
¢ BMP C207: Rock Check Dams
Installation Schedules: As Required

Inspection and Maintenance plan: The CESCL will inspect stabilized channels and outlets BMPs
weekly.

Responsible Staff: The contractor will be responsible for the installation and maintenance of
Rock check damns. CESCL will inspect stabilized channels and outlets BMPs weekly and after
rain events.
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2.1.9 Element 9: Control Pollutants
The following pollutants are anticipated to be present on-site:

Table 2 — Pollutants

Pollutants (detected in Hart Crowser samples, see Appendix G)

COPCs in Soil-

e cis-1,2-Dichloroethene
Methylene chloride
Tetrachloroethene
Trichloroethene
Vinyl chloride
Benzo(a)pyrene
cPAHs-TEQ
Gasoline Range Organics
Arsenic
Lead
Selenium

COPCs in Groundwater

e Benzene
1,1-Dichloroethene
1,2-Dichloroethane
cis-1,2-Dichloroethene
Methylene chloride
Tetrachloroethene
Trichloroethene
Vinyl chloride
1-Methylnaphthalene
Gasoline Range Organics
Diesel Range Organics
Heavy Oils
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury

Sediment from exposed soils

pH related to concrete work

Dust from excavating and grading activities

Fuel (in vehicles and equipment)

Hydraulic fluid (in heavy equipment)

Petroleum hydrocarbon

Diesel- and heavy oil-range

VOC'’s

Metals
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All pollutants, including waste materials and demolition debris, that are generated on site during
construction activities shall be handled and disposed of in a manner that does not cause
contamination of stormwater. Good housekeeping and preventative measures will be taken to
ensure that the site will be kept clean, well-organized, and free of debris. If required, BMPs to be
implemented to control specific sources of pollutants are discussed below.

Excavation dewatering waste:

e Dewatering BMPs and BMPs specific to the excavation (including handling of
contaminated soils) are discussed under Element 10.

Demolition:

o Dust released from demolished sidewalks, asphailt, or structures will be controlled using
Dust Control measures (BMP C140).

e Storm drain inlets vulnerable to stormwater discharge carrying dust, soil, or debris will be
protected using Storm Drain Inlet Protection (BMP C220 as described above for Element
7).

e Process water and slurry resulting from saw-cutting and surfacing operations will be
prevented from entering the waters of the State by implementing Saw-cutting and
Surfacing Pollution Prevention measures (BMP C152).

Concrete and grout:
e Process water and slurry resulting from concrete work will be prevented from entering
the waters of the State by implementing Concrete Handling measures (BMP C151).

List and describe BMPs:

BMP C151: Concrete Handling

BMP C153: Material Delivery, Storage and Containment
BMP C140: Dust Control

BMP C123: Plastic covering

BMP C252: pH Control for High pH Water

Installation Schedules: As required

Inspection and Maintenance plan: BMPs will be inspected daily by the contractor and weekly by
the CESCL.

Responsible Staff: The contractor will be responsible for monitoring sediment control and
materials handling daily. The CESCL will inspect all BMPs weekly and after rain events.

Will maintenance, fueling, and/or repair of heavy equipment and vehicles occur on-site?

X] Yes[ | No

Any fueling, repair, or maintenance of vehicles machinery, or equipment will take place over
secondary containment. Contaminated surfaces shall be cleaned immediately following any

discharge or spill incident.
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List and describe BMPs:
o BMP C153: Material Delivery, Storage and Containment
Installation Schedules: As required/ Immediately

Inspection and Maintenance plan: The contractor will be responsible for creation and
implementation of a Spill Prevention, Control, and Countermeasure Plan.

Responsible Staff: The contractor will be responsible for the safe handling, transportation and
storage of any pollution generating sources on site.

Will wheel wash or tire bath system BMPs be used during construction?

X] Yes[ | No
List and describe BMPs:

e BMP C106: Wheel Wash
Installation Schedules: As Required

Inspection and Maintenance plan: The Wheel Wash will be maintained as recommended by the
manufacturer and inspected daily to ensure that it is compliance with BMP C106: wheel wash.
Water from the wheel wash will be removed from the site and transported to a DOE approved
disposal facility.

Responsible Staff: The contractor will be responsible for the installation, inspection and

maintenance of the wheel wash The CESCL will inspect all BMPs weekly and after rain events.

Will pH-modifying sources be present on-site?

X] Yes[ | No
Table 2 — pH-Modifying Sources

None

Bulk cement

Cement kiln dust

Fly ash

Other cementitious materials

New concrete washing or curing waters

Waste streams generated from concrete grinding and sawing

Exposed aggregate processes

Dewatering concrete vaults

Concrete pumping and mixer washout waters

Recycled concrete

Recycled concrete stockpiles

LI X O 0 O I X O

Other (i.e., calcium lignosulfate) [please describe:]
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List and describe BMPs:

e BMP C252 pH Control for High pH Water
¢ BMP C250 Construction Stormwater Treatment

Installation Schedules: As required

Inspection and Maintenance plan: control of pH modifying materials will take place as needed.
Responsible Staff: BMPs will be inspected daily by the contractor and weekly by the CESCL.
Adjust pH of stormwater if outside the range of 6.5 to 8.5 s.u.

Obtain written approval from Ecology before using chemical treatment with the exception of
CO2 or dry ice to modify pH.

Concrete trucks must not be washed out onto the ground, or into storm drains, open ditches,
streets, or streams. Excess concrete must not be dumped on-site, except in designated
concrete washout areas with appropriate BMPs installed.

Will uncontaminated water from water-only based shaft drilling for construction of building, road,
and bridge foundations be infiltrated provided the wastewater is managed in a way that prohibits
discharge to surface waters?

[ ]Yes[X] No

List and describe BMPs: N/A
Installation Schedules: N/A

Inspection and Maintenance plan: N/A

Responsible Staff: N/A
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2.1.10 Element 10: Control Dewatering

All stormwater and water produced from dewatering will be assumed to be contaminated. All
site water will be directed to a Construction Stormwater Treatment system meeting the
requirements of BMP C250 Construction Stormwater Chemical Treatment, and BMP C251
Construction Stormwater Filtration. The system will include additional adsorptive media filtration.
Granular activated carbon will be installed, providing 10-minute of empty bed contact time.
Construction Stormwater treatment and filtration will be used to meet permitted turbidity, pH
limits for the sites discharge, and treat for contamination. The stormwater treatment system will
discharge to an approved City of Seattle stormwater catch basin along Roy Street located at the
northeast corner of the project site. Stormwater structures downstream of the discharge point
will be monitored to ensure that the design capacity is not exceeded.

Table 3 — Dewatering BMPs

Infiltration

Transport off-site in a vehicle (vacuum truck for legal disposal)

Ecology-approved on-site chemical treatment or other suitable treatment technologies

Sanitary or combined sewer discharge with local sewer district approval (last resort)

OO0

Use of sedimentation bag with discharge to ditch or swale (small volumes of localized
dewatering)

List and describe BMPs: All site water will be captured and treated using a DOE approved
Chemically Enhanced Sand Filtration (CESF) system with Granular Activated Carbon.

Installation Schedules: Prior to the start of work

Inspection and Maintenance plan: control of pH modifying materials will take place inside the
treatment system.

Responsible Staff: The stormwater treatment system will be inspected by a certified CESF
operator.

Adjust pH of stormwater if outside the range of 6.5 to 8.5 su.

Obtain written approval from Ecology before using chemical treatment with the exception of
CO2 or dry ice to modify pH.
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21.11 Element 11: Maintain BMPs
All temporary and permanent Erosion and Sediment Control (ESC) BMPs shall be maintained
and repaired as needed to ensure continued performance of their intended function.

Maintenance and repair shall be conducted in accordance with each particular BMP
specification (see Volume Il of the SWMMWW or Chapter 7 of the SWMMEW).

Visual monitoring of all BMPs installed at the site will be conducted at least once every calendar
week and within 24 hours of any stormwater or non-stormwater discharge from the site. If the
site becomes inactive and is temporarily stabilized, the inspection frequency may be reduced to
once every calendar month.

All temporary ESC BMPs 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 stabilized on-site or removed. Disturbed soil resulting from removal
of either BMPs or vegetation shall be permanently stabilized.

Additionally, protection must be provided for all BMPs installed for the permanent control of
stormwater from sediment and compaction. BMPs that are to remain in place following
completion of construction shall be examined and restored to full operating condition. If
sediment enters these BMPs during construction, the sediment shall be removed and the facility
shall be returned to conditions specified in the construction documents.
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2112 Element 12: Manage the Project
The project will be managed based on the following principles:

o Projects will be phased to the maximum extent practicable and seasonal work limitations
will be taken into account.

e Inspection and monitoring:
o Inspection, maintenance and repair of all BMPs will occur as needed to ensure
performance of their intended function.
o Site inspections and monitoring will be conducted in accordance with Special
Condition S4 of the CSWGP. Sampling locations are indicated on the Site Map.
Sampling station(s) are located in accordance with applicable requirements of
the CSWGP.
e Maintain an updated SWPPP.
o The SWPPP will be updated, maintained, and implemented in accordance with
Special Conditions S3, S4, and S9 of the CSWGP.

As site work progresses the SWPPP will be modified routinely to reflect changing site
conditions. The SWPPP will be reviewed monthly to ensure the content is current.

Table 4 — Management

Design the project to fit the existing topography, soils, and drainage patterns

Emphasize erosion control rather than sediment control

Minimize the extent and duration of the area exposed

Keep runoff velocities low

Retain sediment on-site

Thoroughly monitor site and maintain all ESC measures

Schedule major earthwork during the dry season

L1041 X D X X

Other (please describe)
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Table 6 — BMP Implementation Schedule

Phase of Cc_mstructlon Stormwater BMPs Date Wet/Dry
Project Season
Entire Project BMP C103: High Visibility Fence | Before start of | Wet & Dry
construction
Entire Project BMP C105: Stabilized Before start of | Wet & Dry
Construction Entrance construction
Entire Project BMP C107: Construction Before start of | Wet & Dry
Road/Parking Area Stabilization | construction
Entire Project BMP C235: Wattles As required Wet & Dry
Entire Project BMP C220: Storm Drain Inlet Before start of | Wet & Dry
Protection construction
Concrete Pours BMP C151: Concrete Handling Prior to Wet & Dry
concrete work
Entire Project BMP C153: Material Delivery, Before start of | Wet & Dry
Storage and Containment construction
Entire Project BMP C123: Plastic covering As required Wet & Dry
Start of Excavation BMP C250: Construction Before start of | Wet & Dry
Stormwater Treatment System Excavation
Start of Excavation BMP C251: Construction Before start of | Wet & Dry
Stormwater Filtration Excavation
Start of Excavation BMP C252: pH Control for high As required Wet & Dry
pH Water
Entire Project BMP C240: Sediment Trap During Wet & Dry
Excavation
Entire Project BMP C140: Dust Control As required Wet & Dry
Entire Project BMP C200: Interceptor Swale During Wet & Dry
Excavation
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2113 Element 13: Protect Low Impact Development (LID) BMPs
There is no plan for Low Impact Development BMPs to be implemented during this project for
the purpose of stormwater control.
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3 Pollution Prevention Team

Table 7 — Team Information

Title

Name(s)

Phone Number

Certified Erosion and
Sediment Control Lead
(CESCL)

James Murphy

206-702-3030

Resident Engineer

Emergency Ecology
Contact

Charles Hackel

(425) 213-9832

Emergency Permittee/
Owner Contact

Christian Gunter

(206) 512-9088

Non-Emergency Owner
Contact

Christian Gunter

(206) 512-9088

Monitoring Personnel

TBD

Ecology Regional Office

Northwest Regional Office

(206) 594-0000
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4 Monitoring and Sampling Requirements
Monitoring includes visual inspection, sampling for water quality parameters of concern, and
documentation of the inspection and sampling findings in a site log book. A site log book will be
maintained for all on-site construction activities and will include:

e Arecord of the implementation of the SWPPP and other permit requirements

o Site inspections

e Stormwater sampling data

The Ecology-provided sample monitoring form is included as Appendix D.

The site log book must be maintained on-site within reasonable access to the site and be made
available upon request to Ecology or the local jurisdiction.

Numeric effluent limits may be required for certain discharges to 303(d) listed waterbodies. See
CSWGP Special Condition S8 and Section 5 of this template.

4.1 Site Inspection

Site inspections will be conducted at least once every calendar week and within 24 hours
following any discharge from the site. For sites that are temporarily stabilized and inactive, the
required frequency is reduced to once per calendar month.

The discharge point(s) are indicated on the Site Map (see Appendix A) and in accordance with
the applicable requirements of the CSWGP.

4.2 Stormwater Quality Sampling

Based on the AO, no water from the treatment system can be discharged until it is sampled for all
parameters and meets compliance with all of the indicator levels in AO Table 1. This should be done for
the first two batches of accumulated water in the system. If samples from those first two batches comply,
then a formal request will be made to Ecology for approval from WQP to begin continuous discharging
and weekly sampling. During the batch sampling process all water from the treatment system will be re-
routed to the treatment system tanks, until benchmark levels are met for surface water discharge.

Additional storage tanks will be mobilized if benchmark levels are not met for added storage capacity.

4.2.1 Turbidity Sampling

Requirements include calibrated turbidity meter or transparency tube to sample site discharges
for compliance with the CSWGP. Sampling will be conducted at all discharge points at least
once per calendar week.

Method for sampling turbidity:

Table 8 — Turbidity Sampling Method

X | Turbidity Meter/Turbidimeter (required for disturbances 5 acres or greater in size)

[] | Transparency Tube (option for disturbances less than 1 acre and up to 5 acres in size)
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The benchmark for turbidity value is 25 nephelometric turbidity units (NTU) and a transparency
less than 33 centimeters.

If the discharge’s turbidity is 26 to 249 NTU or the transparency is less than 33 cm but equal to
or greater than 6 cm, the following steps will be conducted:

1. Review the SWPPP for compliance with Special Condition S9. Make appropriate
revisions within 7 days of the date the discharge exceeded the benchmark.

2. Immediately begin the process to fully implement and maintain appropriate source
control and/or treatment BMPs as soon as possible. Address the problems within 10
days of the date the discharge exceeded the benchmark. If installation of necessary
treatment BMPs is not feasible within 10 days, Ecology may approve additional time
when the Permittee requests an extension within the initial 10-day response period.

3. Document BMP implementation and maintenance in the site log book.

If the turbidity exceeds 250 NTU or the transparency is 6 cm or less at any time, the following
steps will be conducted:

1. Telephone or submit an electronic report to the applicable Ecology Region’s
Environmental Report Tracking System (ERTS) within 24 hours.
e Central Region (Benton, Chelan, Douglas, Kittitas, Klickitat, Okanogan,

Yakima): (509) 575-2490 or
http://www.ecy.wa.gov/programs/spills/forms/nerts _online/CRO nerts _online.html

o Eastern Region (Adams, Asotin, Columbia, Ferry, Franklin, Garfield, Grant,
Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla, Whitman): (509) 329-3400
or http://www.ecy.wa.gov/programs/spills/forms/nerts _online/ERO nerts online.html

¢ Northwest Region (King, Kitsap, Island, San Juan, Skagit, Shohomish,
Whatcom): (206) 594-0000 or
http://www.ecy.wa.gov/programs/spills/forms/nerts _online/NWRO nerts online.html

e Southwest Region (Clallam, Clark, Cowlitz, Grays Harbor, Jefferson, Lewis,
Mason, Pacific, Pierce, Skamania, Thurston, Wahkiakum,): (360) 407-6300 or
http://www.ecy.wa.gov/programs/spills/forms/nerts _online/SWRO nerts online.html

2. Immediately begin the process to fully implement and maintain appropriate source
control and/or treatment BMPs as soon as possible. Address the problems within 10
days of the date the discharge exceeded the benchmark. If installation of necessary
treatment BMPs is not feasible within 10 days, Ecology may approve additional time
when the Permittee requests an extension within the initial 10-day response period

3. Document BMP implementation and maintenance in the site log book.

4. Continue to sample discharges daily until one of the following is true:
e Turbidity is 25 NTU (or lower).

e Transparency is 33 cm (or greater).
o Compliance with the water quality limit for turbidity is achieved.
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o 1-5NTU over background turbidity, if background is less than 50 NTU
o 1% - 10% over background turbidity, if background is 50 NTU or greater
o The discharge stops or is eliminated.
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4.2.2 pH Sampling

pH monitoring is required for “Significant concrete work” (i.e., greater than 1000 cubic yards
poured concrete over the life of the project). The use of recycled concrete or engineered soils
(soil amendments including but not limited to Portland cement-treated base [CTB], cement kiln
dust [CKD] or fly ash) also requires pH monitoring.

For significant concrete work, pH sampling will start the first day concrete is poured and
continue until it is cured, typically three (3) weeks after the last pour.

For engineered soils and recycled concrete, pH sampling begins when engineered soils or
recycled concrete are first exposed to precipitation and continues until the area is fully
stabilized.

If the measured pH is 8.5 or greater, the following measures will be taken:
1. Prevent high pH water from entering storm sewer systems or surface water.

2. Adjust or neutralize the high pH water to the range of 6.5 to 8.5 s.u. using appropriate
technology such as carbon dioxide (CO.) sparging (liquid or dry ice).

3. Written approval will be obtained from Ecology prior to the use of chemical treatment
other than CO; sparging or dry ice.

Method for sampling pH:

Table 9 — pH Sampling Method

X | pH meter

[ ]| pH test kit

[ | | Wide range pH indicator paper
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5 Discharges to 303(d) or Total Maximum Daily Load (TMDL)
Waterbodies

5.1 303(d) Listed Waterbodies
Is the receiving water 303(d) (Category 5) listed for turbidity, fine sediment, phosphorus, or pH?

[ ]Yes[X] No
List the impairment(s):

Lake Union

. Bacteria

5.2 TMDL Waterbodies
Waste Load Allocation for CWSGP discharges:

Not listed as a TMDL project

Discharges to TMDL receiving waterbodies will meet in-stream water quality criteria at the point
of discharge.

The Construction Stormwater General Permit Proposed New Discharge to an Impaired Water
Body form is included in Appendix F.
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6 Reporting and Record Keeping
6.1 Record Keeping

6.1.1 Site Log Book
A site log book will be maintained for all on-site construction activities and will include:

e Arecord of the implementation of the SWPPP and other permit requirements
o Site inspections
e Sample logs

6.1.2 Records Retention
Records will be retained during the life of the project and for a minimum of three (3) years

following the termination of permit coverage in accordance with Special Condition S5.C of the
CSWGP.

Permit documentation to be retained on-site:

e CSWGP
e Permit Coverage Letter
e SWPPP

e Site Log Book

Permit documentation will be provided within 14 days of receipt of a written request from
Ecology. A copy of the SWPPP or access to the SWPPP will be provided to the public when
requested in writing in accordance with Special Condition S5.G.2.b of the CSWGP.

6.1.3 Updating the SWPPP
The SWPPP will be modified if:

¢ Found ineffective in eliminating or significantly minimizing pollutants in stormwater
discharges from the site.

e There is a change in design, construction, operation, or maintenance at the construction
site that has, or could have, a significant effect on the discharge of pollutants to waters
of the State.

The SWPPP will be modified within seven (7) days if inspection(s) or investigation(s) determine
additional or modified BMPs are necessary for compliance. An updated timeline for BMP
implementation will be prepared.
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6.2 Reporting

6.2.1 Discharge Monitoring Reports

Cumulative soil disturbance is one (1) acre or larger; therefore, Discharge Monitoring
Reports (DMRs) will be submitted to Ecology monthly. If there was no discharge during a given
monitoring period the DMR will be submitted as required, reporting “No Discharge”. The DMR
due date is fifteen (15) days following the end of each calendar month. DMRs will be reported
online through Ecology’s WQWebDMR System.

6.2.2 Notification of Noncompliance
If any of the terms and conditions of the permit is not met, and the resulting noncompliance may
cause a threat to human health or the environment, the following actions will be taken:

1.

Ecology will be notified within 24-hours of the failure to comply by calling the applicable
Regional office ERTS phone number (Regional office numbers listed below).

Immediate action will be taken to prevent the discharge/pollution or otherwise stop or
correct the noncompliance. If applicable, sampling and analysis of any noncompliance
will be repeated immediately and the results submitted to Ecology within five (5) days of
becoming aware of the violation.

A detailed written report describing the noncompliance will be submitted to Ecology
within five (5) days, unless requested earlier by Ecology.

Anytime turbidity sampling indicates turbidity is 250 NTUs or greater, or water transparency is 6
cm or less, the Ecology Regional office will be notified by phone within 24 hours of analysis as
required by Special Condition S5.A of the CSWGP.

Central Region at (509) 575-2490 for Benton, Chelan, Douglas, Kittitas, Klickitat,
Okanogan, or Yakima County

Eastern Region at (509) 329-3400 for Adams, Asotin, Columbia, Ferry, Franklin,
Garfield, Grant, Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla, or Whitman
County

Northwest Region at (206) 594-0000 for Island, King, Kitsap, San Juan, Skagit,
Snohomish, or Whatcom County

Southwest Region at (360) 407-6300 for Clallam, Clark, Cowlitz, Grays Harbor,
Jefferson, Lewis, Mason, Pacific, Pierce, Skamania, Thurston, or Wahkiakum

Include the following information:

1.

NooabkwhN

Your name and / Phone number
Permit number

City / County of project

Sample results

Date / Time of call

Date / Time of sample

Project name

In accordance with Special Condition S4.D.5.b of the CSWGP, the Ecology Regional office will
be notified if chemical treatment other than CO, sparging is planned for adjustment of high pH

water.
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Appendix/Glossary

. Site Map

. BMP Detail

. Correspondence

. Site Inspection Form

Construction Stormwater General Permit (CSWGP)
Discharge to an Impaired Water Body Form

. Contaminated Site Information

@MmMoOODD>
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ALL EXISTING SURFACE IMPROVEMENTS AND UNDERGROUND STRUCTURES/UTILITIES WITHIN THE ON-SITE DEMOLITION LIMITS
SHALL BE DEMOLISHED, UNLESS OTHERWISE NOTED, AND DISPOSED OF OFF-SITE IN A LEGAL MANNER.

o

COORDINATE WITH PSE FOR ALL ABANDONING, CAPPING, AND REMOVAL/RELOCATION OF PSE'S GAS SERVICES AS
INDICATED.

3. COORDINATE WITH SPU FOR ALL ABANDONING, RETIRING, CAPPING, AND REMOVAL OF SPU'S WATER SERVICES AS
INDICATED.

PROTECT AND MAINTAIN UNINTERRUPTED UTILITY SERVICE TO EXISTING NEIGHBORING BUILDINGS DURING DEMOLITION AND
CONSTRUCTION.

CONTRACTOR SHALL FIELD VERIFY THE LOCATION OF ALL UTILITIES PRIOR TO DEMOLITION OR CONSTRUCTION ACTIVITIES.

ALL EXISTING UTILITIES AND IMPROVEMENTS IN THE PUBLIC RIGHT-OF—WAY, ABOVE AND BELOW GRADE, SHALL BE
PROTECTED UNLESS NOTED OTHERWISE.

MAINTAIN PEDESTRIAN AND VEHICULAR ACCESS FOR ADJACENT PROPERTIES THROUGHOUT CONSTRUCTION.

ALL DISTURBED PAVEMENT IN PUBLIC RIGHT-OF—-WAY SHALL BE REPLACED PER COS STANDARD PLANS AND SDOT

DIRECTOR'S RULE 01-2017 "RIGHT—OF—WAY OPENING AND RESTORATION RULES". REFER TO PROJECT STREET
IMPROVEMENT PERMIT (SIP) PLANS FOR FINAL IMPROVEMENTS.

CONTRACTOR SHALL PERFORM PRE—CONSTRUCTION AND POST-CONSTRUCTION TELEMSION INSPECTION OF SPU MAINLINE
SEWER AND STORM DRAINAGE PIPE LOCATED WITHIN TEN FEET (OR WITHIN TWENTY FEET IF MAINLINES ARE THIRTY FEET
OR MORE FROM THE SITE PROPERTY LINE) OF ANY PROPOSED SHORING ELEMENT. TELEVISION INSPECTION SHALL
CONFORM TO COS STANDARD SPECIFICATION 7-17.3(3)G. COPIES OF THE TELEVISION INSPECTIONS SHALL BE PROVIDED
TO SPU PRIOR TO THE PRECONSTRUCTION MEETING.

9. KCWTD OWNS AND OPERATES FACILITIES LOCATED ON THE PROJECT PARCELS. THE KC DROP STRUCTURE, LOCATED JUST

SOUTH OF THE ROY/8TH INTERSECTION, HAS SURFACE ELEMENTS THAT WILL BE PROTECTED IN PLACE AND BE
INCORPORATED INTO THE PROPOSED SITE IMPROVEMENTS. KCWTD'S LARGE COMBINED SEWER OVERFLOW PIPES AND DROP
STRUCTURE WILL BE PROTECTED DURING CONSTRUCTION OF THE BELOW GRADE STRUCTURE AND ASSOCIATED SHORING.
THESE FACILITIES, CLEARANCES, MAINTENANCE, AND ACCESSIBILITY REQUIREMENTS ARE DOCUMENTED IN AN "EASEMENT

FOR SEWER PURPOSES’, RECORDED WITH KING COUNTY AS INSTRUMENT NUMBER 20180928001996. COORDINATE
INSPECTION AND MONITORING REQUIREMENTS WITH KCWTD PRIOR TO BEGINNING EXCAVATION ACTIVITIES.

10. ALL CONSTRUCTION AND DEVELOPMENT ACTIVITIES SHALL COMPLY WITH THE TERMS OF THIS "EASEMENT FOR SEWER
PURPOSES”, RECORDED WITH KING COUNTY AS INSTRUMENT NUMBER 20180928001996.

11. CONTRACTOR, IN COORDINATION WITH PROJECT'S GEOTECHNICAL ENGINEER, SHALL PERFORM PRE-, DURING, AND

POST—CONSTRUCTION INSPECTIONS AND MONITORING OF KCWTD'S LARGE COMBINED SEWER OVERFLOW PIPES AND DROP
STRUCTURE, AS COORDINATED WITH KCWTD PRIOR TO BEGINNING EXCAVATION AND CONSTRUCTION ACTIVITIES

CONTRACTOR IS ALERTED TO THE FACT THAT WORK WILL BE ACCOMPLISHED
AROUND ENERGIZED SEATTLE CITY LIGHT (SCL) AND ACTIVE PUGET SOUND
ENERGY (PSE) FACILITIES THAT ARE SERVING EXISTING CUSTOMERS.
CONTRACTOR SHALL COORDINATE WITH SCL AND PSE TO DETERMINE ANY
REQUIRED CONSTRUCTION SEQUENCING, AND SHALL IMPLEMENT SAFETY
PROCEDURES PER SCL AND PSE REQUIREMENTS. CONTRACTOR SHALL

COORDINATE WITH SCL AND PSE TO PROVIDE FACILITIES THAT MAINTAIN
SERVICES TO CUSTOMERS THROUGHOUT CONSTRUCTION.

031

LEGEND

-0 Cl

Pt

0 10 20 40
—

CONSTRUCTION FENCING AND COMPOST SOCK

Il BN BN B . ON-SITE DEMOLITION LIMITS

PROPERTY LINE 1 inch = 20 feet

KCWTD EASEMENT

PUBLIC ACCESS EASEMENT

Know what's below.
Call before you dig.

nbb/

OWNER

800 MERCERLLC

26 N EUCLID AVENUE
PASADENA, CA 91101
206.408.1550

ARCHITECT

NBBJ

223 YALE AVE N
SEATTLE, WA 98109
206.223.5555

CONTRACTOR
HOWARD S WRIGHT CONSTRUCTION
415 18T AVE N #400
SEATTLE, WA 98109
206.447.7715

ARE
816
MERCER

CAMPUS
GMP SET
6/6/2022
REVISIONS
MARK | DATE DESCRIPTION
SCALE PROJECT ARCHITECT
REFER TO PLAN JC/HL/SB

PROJECT  102482.00
NUMBER

SHEET NAME

DEMOLITION PLAN

SHEET NUMBER

C-200




7:\1900001-1900999\1900613 800 Mercer\CADD\Design\Onsite\06 DD\BOOM—-C210-TESC.dwg

SamB

2022 = 7:27pm

Jun 01,

! E [ ]
‘ OWNER
‘ ‘ 800 MERCER LLC
| | = \ 26 N EUCLID AVENUE
J | \ PASADENA, CA 91101
| | /” A\ STORM DRAIN INLET L N > : 206,406 1550
| | —
| | w INSERT (TYP) E \ = ARCHITECT
I | <>( N\ NBBJ
| \ \ 223 YALE AVEN
| | CONSTRUCTION ACCESS IS PROPOSED FROM ROY - A\ SEATTLE, WA 98109
| | STREET. DUE TO THE DEPTH OF SITE EXCAVATION, — AN 2062235555
| | TRUCK TRAFFIC THROUGH DISTURBED SOILS WILL BE oG \\ CONTRACTOR
| | MINIMIZED. SOIL REMOVAL WILL BE ACCOMPLISHED VIA I
| | CONVEYOR TYPE MACHINERY. \ e o CONSTRUCTION
'\\\\‘ L 1 V SEATTLE, WA 98109
N ;J\\ o 206.447.7715
\\\“‘\\ \
N TEMPORARY CONSTRUCTION DISCHARGE -
RS /1) [6CATION. CONNECT T0 X SD PER
XV \{Z25Y SpU's CORE TAP PROCEDURES FOR
T PROTECT EXISTING KCWTD FACILITIES AND STORM AND SEWER MAINS.
\\\ MAINTAIN ACCESS DURING CONSTRUCTION. ROY STREET
De . REFER TO NOTES 8 AND 9.
\s\ LOCATION OF SHORING IN COORDINATION.
ANTICIPATE SHORING TO BE LOCATED AT
\\\ PROPERTY LINE KCWTD EASEMENT FOR ggcmRR%REYF%%%EIARA?ﬁT o
JQ SEWER PURPOSES, REFER TEMPORARY TYPE 1 CB /
' 'R TO NOTES 8 AND 9. :
\\\ . L
N & ( —~
— > — | - _ Al — | !_! !-! !_! — FF\_‘K,—I‘ 77777777777777777777777777777777777777777777777 - . l ******
: } l ik éz’%{ \ - /’ >’ = I ] — - H‘u — ™ 1
= | | ' ' > N ;&@- € 0 8 4y O ) Gy g T T e e eSS S :
! \ . B!
C | 1. f BOTTOM OF EXCAVATION 2 i |
13 | i S \ EL 7.0 BOTTOM OF EXCAVATION |~ — 1 |
R | ' g “ N . FL 2.5+ ] |
i | ; ~_ // RN PROTECT EXISTING KCWTD FACILITIES AND g |
| . - > ~ MAINTAIN ACCESS DURING CONSTRUCTION. |
in | ) N 7 p REFER TO NOTES 8 AND 9. | —9l <4 70 |
| ' PUBLIC ACCESS - / ~ - ] |
R | ! 7 / — SEE NOTE 7 —1 | s |
e i i EASEMENT, TYP P ) — ‘
S | 1} e \ —1 |
1o i ]I> s /// \/ & = \ H é (W sl O
a3 FSUQI I | i o7 / I > /D NSTALL TEMPORARY INTERCEPTOR H-T |
R | : e /7 & pe SWALE AS NEEDED TO DIRECT ‘ |
(| ‘ i s /7 — Ry S SURFACE WATER TO SUMP AND » {H |
‘ | ‘ 1 V2 7 PUMP (TYP) E ,'I 4 / [] ‘
& E | i s . BOTTOM OF EXCAVATION & 1 |
Pyl | 3 BOTTOM OF EXCAVATION y 7 EL 2.5'+ N —~ gt s |
H | ' L 25 y ¢ . |
| | i - e ) —27 Lol |
1 | i pd - . o O D |
[ = | | e pd b ) ' Tl = |
7
: } Lol 1 ' 7 Pid £ _ B <>( “
i 2 ; i pd - SUMP_AND PUMP. 7" (C ™\ 2 1
il 5 = | . e e CONTRACTOR SHALL — 1 0 T |
—— IR 3( | ? e - / BOTTOM OF EXCAVATION FIELD LOCATE (TYP) W & | ﬁ\ 5 |
‘ ] s \ ’ ! |
1 2 | ) e g D L 25t i [\ SEDIMENT TANKS. APPROXMATE | —
o L | | 7 7 BOTION OF EACAVATION - A 90,828 GALLON CAPACITY. |
— | < | { s e — HL 6.0t ! ; 1 CONTRACTOR SHALL FIELD LOCATE |
- Lol | L e | s AND VERIFY LOCATION WITH |
i ‘ g e BOTTOM OF EXCAVATION | 1 SHORING DESIGNER. REFER TO |
T TR P e e R i L ) B | ; 1 [, CESF TREATMENT SYSTEM |
L1 Byt T ) |- o Ve j > D o - PM——— FM—————F ™ ™ PM—| — PROCESS FLOW DIAGRAM FOR |
W S S S TN e e = N ; / L ' S OTTON OF EXCAVATION i j DETAILED FACILITY LAYOUT. 1
L | i s KCWTD EASEMENT FOR ~— , I ]
Ll 72 el | s oA SR NI 1% 3 Y SEWER PURPOSES, REFER EL 7.0'% ; | j & }
T T N e T - w7 10 NOTES 8 AND 9. o~ S I e e e ey e e S B T e (T D O T D |
iiiiiii | B [ —T1 L LJ LJ =L [ — I T R \
il | | s / BOTTOM OF EXCAVATION a— ———— = e ¥ I I |
(B AT AT = S e N = e ] EL 7.5' 7 === @ |
s e - Jdles LD L7 I Tk BOTTOM OF EXCAVATION ) — e — ., | B N %o
—F——A-- ol i (SEE TESC NOTE 3, TYP) N/ﬂl s yain ﬁ & l |
| | | | ) - - ()‘\
/ | \ \ | (| P m/ | | !
/ ’ } l ‘ } @ ——"N/ —_®_—'®‘—-® ‘ . ‘ ‘
- Ny : ™ - JEPNEE., | |
| Pl ol i — iy SRS | | ;
} i Ry i ] /_/‘ | | |
I OE D" | | |
| (R | p \ [ g™ ™ — - | R STRF_ET | |
| B i il — | MERCE | |
| N BN # < /./ | | |
| | . ' it —1 | | |
| | N I T " | | |
| | R N\ Ay f | | |
| ! ; | i ng,.\g \zﬂe" ______ T 0 % | L
S gy v - o e — B = — [T SRR | AR, S5 1 O e o v S L Y €5 S g SOPINY € M St © S 1 v A 11 50N L S N P oaTe N ARE
CAMPUS
TESC NOTES: GRADING NOTES: LEGEND: GMP SET
1. CONTRACTOR SHALL COORDINATE WITH KING COUNTY INDUSTRIAL WASTE (KCIW), DEPARTMENT OF ECOLOGY (DOE), AND 1. PROJECTS SWPPP IS BEING PREPARED BY THE DEWATERING SUBCONTRACTOR. CONTRACTOR SHALL FIELD LOCATE 1 GRADE OPEN EXCAVATION TO DRAIN TO LOW POINTS AND SUMPS AS SHOWN. _
CITY OF SEATTLE PRIOR TO DISCHARGING CONSTRUCTION WATER FROM THIS SITE. CONTRACTOR IS RESPONSIBLE FOR CONSTRUCTION STORMWATER FILTRATION SYSTEMS AND ASSOCIATED STORMWATER STORAGE VOLUME. SYSTEM CAPACITY 0 CONSTRUCTION FENCE AND COMPOST SOCK
OBTAINING DISCHARGE AUTHORIZATION LETTER AND SIDE SEWER PERMIT FOR TEMPORARY DEWATERING (SSPTD), AS SHALL BE RELATIVE TO DISTURBED AREA PER LOCAL AND STATE SIZING CRITERIA. FOR THE DISTURBED AREA 2. REFER TO SHORING, STRUCTURAL AND ARCHITECTURAL PLANS FOR EXCAVATION 6/6/2022
REQUIRED BY KCIW, DOE, SDCI. AND SPU. ENCOMPASSED BY THE LIMITS OF WORK DEPICTED ON THESE PLANS, VOLUME OF STORAGE SHALL BE 90,828 GALLONS. OF BUILDING ELEMENTS. ==y =Ty~  TEMPORARY SHORING AND LAGGING
DUE TO THE CHANGING SITE CONDITIONS, THE STORAGE VOLUME SHALL BE ADJUSTED AS NECESSARY BASED ON (PER SHORING PLANS) 0 10 20 40
—
2. CONTRACTOR SHALL MONITOR FLOW RATE AND WATER QUALITY OF DISCHARGE INTO COMBINED KING COUNTY ACTUAL DISTURBED AREAS, WHICH MAY BE MORE OR LESS THAN THE VOLUME NOTED ABOVE. CONTRACTOR SHALL 3. REFER TO GEOTECH FOR TEMPORARY SLOPE AND SOIL PROTECTION PRACTICES. ! inch = 20 feet REVISIONS
WASTEWATER TREATMENT DIVISION (KCWTD) SEWER OR PUBLIC STORM DRAIN SYSTEM. DISCHARGE SHALL COMPLY WITH MONITOR FLOW RATE AND WATER QUALITY OF DISCHARGE INTO STORM DRAIN. INCLUDE STRUCTURAL FILTRATION OR .
DOE. SOOI SPU. AND KCIW DISCHARGE REQUIREMENTS. OTHER APPROVED POST RETENTION STORMWATER QUALITY BMP, AS REQUIRED TO MEET STATE AND CITY DISCHARGE < TEMPORARY INTERCEPTOR SWALE | o | oscormrion
PO REQUIREMENTS. CONTRACTOR SHALL MONITOR DISCHARGE FLOW AND WATER QUALITY OF ALL AUTHORIZED DISCHARGES
3 THE BOTTOM OF EXCAVATION ELEVATION SHOWN ON THIS PLAN IS AN APPROXIMATION OF THE SUBGRADE FOR THE INTO SANITARY SEWER. INCLUDE SAND FILTERS AND ADDITIONAL SEDIMENTATION TANKS AS REQUIRED TO MEET KCIW
PURPOSES OF THE TESC PLAN. REFER T0 THE SHORING PLANS FOR THE LOCATION OF THE CRITICAL DISCHARGE REQUIREMENTS. MAXIMUM DAILY DISCHARGE TO KCIW IS 25,000 GALLONS. — GENERAL DIRECTION OF RUNOFF
SUBGRADE EXCAVATION ELEVATIONS AND SLOPES. REFER TO THE FOUNDATION PLANS FOR THE LOCATION OF THE 12. CONTRACTOR MAY ENCOUNTER CONTAMINATED OR IMPACTED GROUNDWATER AND CONSTRUCTION STORMWATER DURING
' ' DEWATERING OR EARTHWORK ACTIVITIES. COORDINATE WITH PROJECT'S ENVIRONMENTAL ENGINEER FOR DOE [ ] STORM DRAIN INLET PROTECTION
4. THIS PLAN IS INTENDED TO REFLECT THE MINIMUM EROSION AND SEDIMENTATION CONTROL MEASURES REQUIRED FOR R P b AKSN%\I{:vguﬁ?cl){hlljméwNg‘gETSRgEEI(?:O?(():EPRIyd O e N 5 A P )
THIS SITE. THE CONTRACTOR IS RESPONSIBLE FOR UPGRADING THESE MEASURES TO ACCOMMODATE SITE CONDITIONS, PROPOSED CONSTRUCTION STORMWATER COLLECTION AND WATER SUMP AND PUMP
STORM EVENTS, AND TO PREVENT SEDIMENT AND SEDIMENT LADEN RUNOFF FROM LEAVING THE SITE. QUALITY TREATMENT REQUIREMENTS. 1®7
13. PROTECT PROPERTIES AND RECEIVING WATERS DOWNSTREAM FROM THE DEVELOPMENT SITES FROM EROSION DUE TO
5. CONTRACTOR IS RESPONSIBLE FOR DEWATERING OF THE EXCAVATION. CONTRACTOR SHALL ROUTE DEWATERING
DISCHARGE T0 THE ON-SITE SETTLEMENT AND TREATMENT SYSTEM T0 MAINTAIN THE DISCHARGE BELOW REQUIRED INCREASES IN THE VOLUME, VELOCITY, AND PEAK FLOW RATE OF DRAINAGE WATER FROM THE PROJECT SITE. o FORCE MAIN
TURBIDITY AND TREATMENT REQUIREMENTS. 14. PREVENT EROSION AND SEDIMENT TRANSPORT FROM THE SITE BY VEHICLES. LIMIT CONSTRUCTION VEHICLE ACCESS,
o DI 0 DB S SYLL BE STBUAED T PREINT EDNDT RO NG TACED MOND 6 1 T WOIEER PSS 1 O LOOIDL SLE ML A T PROVOC FERIO STET L & oo ool
ok STABLIZETON DHFS SHALL WONSIT OF, 301 0T Bt LMED T PLIER PENGES, PLASTL UOVERT: DUST DISPOSAL AREA WHERE IT WL NOT ERODE ANY FURTHER | CONTRACTOR IS ALERTED TO THE FACT THAT WORK WILL BE ACCOMPLISHED
CONTROL, AND/OR SODDING/SEEDING. THE CONTRACTOR IS RESPONSIBLE FOR UPGRADING THESE MEASURES TO '
ACCOMMODATE SITE CONDITIONS, STORM EVENTS, AND TO PREVENT SEDIMENT AND SEDIMENT LADEN RUNOFF FROM AROUND ENERGIZED SEATTLE CITY LIGHT (SCL) AND ACTIVE PUGET SOUND
CEAING THE SiTE 15. A SIDE SEWER PERMIT FOR TEMPORARY DEWATERING IS REQUIRED FROM SDCI PRIOR TO ANY DEWATERING OPERATIONS. SEDIMENT TANKS — —
: TEMPORARY DEWATERING MAY BE DISCHARGED TO STORM DRAIN IF JURISDICTIONAL WATER QUALITY REQUIREMENTS ARE EgﬁﬁgXC(}a()sls)Slflﬁﬂugg(S)RTDTNAg TéRVEIﬂiEz\gFGAﬁgliggchuggggRﬂﬁE ANY cererTopn || oL e
7. GROUNDWATER DEWATERING DISCHARGE TO COBINED SEWERS SHALL BE METERED PRIOR TO DISCHARGE. CONTACT THE DISCHARGED 10 PUBLIC CONBINED SEWER. FF CONTRACTOR IS UNABLE T0. DISCHARGE TO STORM ORAN PER O REQURED CONSTRUCTION SEQUENCING. AND SHALL IMPLEMENT SAFETY PROPERTY UINE —
SPU SUBMETER PROGRAM OFFICE AT (206) 684-5089 TO DETERMINE THE REQUIRED METER TYPE, INSTALLATION PLANS. THEY SHALL COORDINATE WITH SDCI AND SPU TO OBTAIN APPROVAL FOR SEWER DISCHARGE. J e -
LOCATION, BILLING INFORMATION, AND TO SCHEDULE AN INSPECTION OF THE METER AFTER INSTALLATION. ! Egg%?uuﬁs VI:IE:-IQ gg:: mg Egg ?SQgE%#EET?AC?S“gA%% amlLTLAIN _________ KCWTD EASEMENT
16. CONTROL DEWATERING. WHEN DEWATERING DEVICES DISCHARGE ON-SITE OR TO A PUBLIC DRAINAGE SYSTEM,
8. KCWID OWNS AND OPERATES FACILITIES LOCATED ON THE PROJECT PARCELS. THE KC DROP STRUCTURE, LOCATED JUST DEWATERING DEVICES SHALL DISCHARGE INTO A SEDIMENT TRAP TO REMOVE SEDIMENT CONTAMINATION, OR OTHER SERVICES TO CUSTOMERS THROUGHOUT CONSTRUCTION. =~ | _________ PUBLIC ACCESS EASEMENT
SOUTH OF THE ROY/BTH INTERSECTION, HAS SURFACE ELEMENTS THAT WILL BE PROTECTED IN PLACE AND BE SEDIMENT REMOVAL BMP. A SEPARATE DEWATERING PERMIT IS REQUIRED FOR: ONE ACRE OR GREATER DISTURBED AREA; SHEET NAME
INCORPORATED INTO THE PROPOSED SITE IMPROVEMENTS. KCWTD'S LARGE COMBINED SEWER OVERFLOW PIPES AND DROP CONTAMINATED SURFACE AND/OR GROUNDWATER; EXCAVATION GREATER THAN 12 FEET IN DEPTH; SIGNIFICANT VOLUME
STRUCTURE WILL BE PROTECTED DURING CONSTRUCTION OF THE BELOW GRADE STRUCTURE AND ASSOCIATED SHORING. OF GROUNDWATER; OTHER SITE SPECIFIC CONDITIONS LEADING TO SIGNIFICANT DEWATERING. TESC PLAN
THESE FACILITIES, CLEARANCES, MAINTENANCE, AND ACCESSIBILITY REQUIREMENTS ARE DOCUMENTED IN AN "EASEMENT
FOR SEWER PURPOSES’, RECORDED WITH KING COUNTY AS INSTRUMENT NUMBER 20180928001996. COORDINATE 17. T IS ANTICIPATED THAT EXCAVATION WILL ENCOUNTER CONTAMINATED SOILS AND GROUNDWATER. HANDLING AND
INSPECTION AND MONITORING REQUIREMENTS WITH KCWTD PRIOR TO BEGINNING EXCAVATION ACTIITIES. DISPOSAL OF THESE MATERIALS SHALL CONFORM TO THE PROJECT'S CLEANUP ACTION PLAN, PREPARED BY THE
DEPARTMENT OF ECOLOGY, DATED FEBRUARY 8, 2022.
9. ALL CONSTRUCTION AND DEVELOPMENT ACTIVITIES SHALL COMPLY WITH THE TERMS OF THIS "EASEMENT FOR SEWER
PURPOSES”, RECORDED WITH KING COUNTY AS INSTRUMENT NUMBER 20180928001996. 18, SiilEEGETISI)EﬂPPP PREPARED BY CLEAR WATER SERVICES AND DATED MARCH 15, 2022 FOR CONSTRUCTION STORMWATER
10. STORMWATER RUNOFF SHALL BE DIRECTED TO TEMPORARY PUMPS FOR CONVEYANCE TO TREATMENT SYSTEM. Know what's below. I
CONTRACTOR SHALL FIELD LOCATE AND SIZE PUMPS TO ACCOMMODATE FLOWS ENCOUNTERED. CONTRACTOR SHALL Call before you dig.
SUPPLY BACKUP PUMPS AS NEEDED. C-210
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CONSTRUCTION STORMWATER CONTROL REQUIREMENTS (W/ MODIFICATIONS):

206.223.5555

1. THE IMPLEMENTATION, CONSTRUCTION, MAINTENANCE, REPLACEMENT AND UPGRADING OF THESE ESC FACILITIES IS THE CONTRACTOR

RESPONSIBILITY OF THE APPLICANT/CONTRACTOR UNTIL ALL CONSTRUCTION IS APPROVED. T%Vzgﬁisé’vﬁﬁgg CONSTRUCTION

SEATTLE, WA 98109

2. A FIRST GROUND DISTURBANCE INSPECTION IS REQUIRED PRIOR TO START OF WORK ON ALL SITES WITH LAND DISTURBING 206.447.7715
ACTIVITY.
g NOTES:
_____________ " 3. SCHEDULE A FIRST GROUND DISTURBANCE INSPECTION FOR AN ISSUED BUILDING PERMIT AT 206-684—8900 OR ONLINE
G _ 1. STORM DRAIN INLETS SHALL BE REMOVED AT THE END OF AT WWW.SEATTLE.GOV/DPD /PERMITS /INSPECTIONS/

SRR THE JOB.

N 4. THE APPLICANT/CONTRACTOR SHALL DESIGNATE AN EROSION AND SEDIMENT CONTROL (ESC) SUPERVISOR WHO SHALL BE
RESPONSIBLE FOR THE INSTALLATION AND MAINTENANCE OF EROSION AND SEDIMENT CONTROL BEST MANAGEMENT
PRACTICES (BMPS). FOR LARGE CONSTRUCTION PROJECTS, THE ESC SUPERVISOR SHOULD BE A CERTIFIED EROSION AND
SEDIMENT CONTROL LEAD (CESCL). PROVIDE THE NAME AND PHONE NUMBER OF THE ESC SUPERVISOR TO THE SITE
INSPECTOR AT THE FIRST GROUND DISTURBANCE INSPECTION.

Nl 2. STORM DRAIN INLETS SHALL ONLY BE INSTALLED IN

\ _ 7 DRAINAGE DEVICES PER THE MANUFACTURER'S
RECOMMENDATIONS. CATCH BASIN INSERTS SHALL NOT BE
INSTALLED IN CURB INLETS.

3. INSERTS SHALL BE INSPECTED AND MAINTAINED WHEN A
1/2 INCH RAIN ACCUMULATES WITHIN A 24 HOUR PERIOD.

CLEAN AND/OR REPLACE INSERT WHEN HALF OF THE TRAP
IS FILLED WITH SEDIMENTS.

5. BMPS SHALL BE INSTALLED PRIOR TO STARTING CONSTRUCTION TO PREVENT SEDIMENT-LADEN WATER FROM LEAVING THE
PROJECT SITE OR ENTERING ROADSIDE DITCHES, STORM DRAINS, SURFACE WATERS, OR WETLANDS. CONTRACTOR SHALL

PROVIDE ADDITIONAL CONTROLS WHEN REQUIRED BY THE INSPECTOR OR OWNER'S REPRESENTATIVE WHEN MINIMUM
CONTROLS ARE NOT SUFFICIENT TO PREVENT EROSION OR TRANSPORT OF SEDIMENT OR OTHER POLLUTANTS FROM THE

PROVIDE FULL WIDTH SITE.

INGRESS/EGRESS AREA
6. THE BMPS INCLUDED IN THIS PLAN ARE THE MINIMUM REQUIREMENTS FOR ANTICIPATED SITE CONDITIONS. THE
APPLICANT IS RESPONSIBLE FOR INSTALLING, MODIFYING, AND MAINTAINING BMPS AS NEEDED FOR UNEXPECTED STORM

OVERFLOW (TO BYPASS

PEAK STORM VOLUMES) 4"-8" QUARRY SPALLS,

OR EXISTING PAVING

GEO-TEXTILE FABRIC

12" MIN. THICKNESS EVENTS OR OTHER UNFORESEEN CIRCUMSTANCES, AND TO ACCOUNT FOR CHANGING SITE CONDITIONS.
7. ANY AREAS OF DISTURBED SOIL THAT WILL NOT BE WORKED FOR TWO CONSECUTIVE DAYS DURING THE WET SEASON
STORM DRAIN INLET INSERT m TEMPORARY CONSTRUCTION ENTRANCE m (OCT 1 TO APRIL 30) OR SEVEN DAYS DURING THE DRY SEASON (MAY 1 TO SEPT 30) SHALL BE IMMEDIATELY
CITY OF SEATILE DPD STANDARD DRAWING E3.50 w CITY OF SEATILE DPD SIANDARD DRAWING £2.10 w STABILIZED WITH APPROVED BMPS METHODS (E.G. STRAW, MULCH, PLASTIC COVERING, COLD MIX, ETC.)

8. GRADING AND/OR SOIL DISTURBING ACTIVITIES MAY BE LIMITED OR PROHIBITED FOR CERTAIN SITES SUBJECT TO ECA
STANDARDS (I.E. ECA STEEP SLOPES, LANDSLIDE PRONE AREAS, ETC.) BETWEEN OCTOBER 31ST AND APRIL 1ST. IF
NOTED IN THE GEOTECHNICAL SPECIAL INSPECTIONS REQUIREMENTS, A GRADING SEASON EXTENSION LETTER (GSEL)

ISSUED BY SDCI IS REQUIRED FOR ALL GRADING AND/OR SOIL DISTURBING ACTIVITIES DURING THIS PERIOD. THE
GEOTECHNICAL SPECIAL INSPECTOR MUST SUBMIT ELECTRONIC APPLICATIONS FOR A GSEL USING THE SDCI PROJECT
PORTAL. ALLOW FOUR TO SIX WEEKS FOR PROCESSING. FAILURE TO OBTAIN THE GSEL PRIOR TO OCTOBER 31 MAY
RESULT IN A WORK STOPPAGE.

PROVIDE SOLID COVER

TOP OF DRUM SHALL BE 6"

MIN. ABOVE GRADE
9. CITY STREETS AND SIDEWALKS SHALL BE KEPT CLEAN AT ALL TIMES. NO MATERIAL SHALL BE STORED ON CITY STREETS

DISCHARGE OR SIDEWALKS WITHOUT A STREET USE PERMIT FROM THE SEATTLE DEPARTMENT OF TRANSPORTATION (SDOT).
EXIST. GROUND

RUNOFF WITH
SEDIMENT ‘\

10. IMPLEMENT POLLUTION CONTROL MEASURES TO PREVENT LIQUID PRODUCTS OR CONTAMINATED WATER ENTERING ANY
STORM DRAINAGE FACILITIES OR OTHERWISE LEAVING THE PROJECT SITE. ANY HAZARDOUS MATERIALS OR LIQUID
PRODUCTS THAT HAVE THE POTENTIAL TO POLLUTE RUNOFF SHALL BE STORED AND DISPOSED OF PROPERLY.

P

PROVIDE 1" MIN. DEPTH
SUMP AROUND DRUM ]

2:1 MIN. SIDE
SLOPES, TYP.

11, WASHOUT FROM CONCRETE TRUCKS SHALL BE PERFORMED AT APPROPRIATE OFF—SITE FACILITES OR IN DESIGNATED
= CONCRETE WASHOUT AREAS ONLY. DO NOT WASH OUT CONCRETE TRUCKS ONTO THE GROUND, OR TO STORM DRAINS OR
OPEN DITCHES. DO NOT DUMP EXCESS CONCRETE ONSITE, EXCEPT IN DESIGNATED CONCRETE WASHOUT AREAS.

PROVIDE 6" MIN. CLEAN

CRUSHED BASE COURSE ii'w.l — INTERCEPTOR SWALE

CUT IN EXIST. GRADE 12. ALL AREAS OF DISTURBED SOIL SHALL BE FULLY STABILIZED WITH THE APPROPRIATE SOIL AMENDMENT AND COVER

' MEASURES AT COMPLETION OF THE PROJECT. TYPICAL COVER MEASURES INCLUDE LANDSCAPING OR HYDROSEED WITH
MULCH.

1|
|

FILTERED RUNOFF = =
TG Lot LEVEL BOTTOM
=IE M :", SUBMERSIBLE PUMP INSTALL TRIANGULAR
== 4 = SILT DIKE

NOTE:
NOTE: DAMAGE RESULTING FROM RUNOFF OR CONSTRUCTION
PUMPS SHALL BE SUBMERSIBLE, CONTRACTOR IS ACTIVITY SHALL BE REPAIRED IMMEDIATELY.

RESPONSIBLE FOR SIZING PUMP BASED ON FIELD
CONDITIONS.

A TEMPORARY INTERCEPTOR SWALE /D)
\o-20/ TS o210/

SUMP _AND PUMP_ DETAIL
NTS

NOTES: 1
1. GEOTEXTILE ENCASED CHECK DAMS SHALL MEET THE REQUIREMENTS OF COS STANDARD 8 6

SPECIFICATIONS 8-01.3(5)A AND 9-14.5(4).
2. INSTALL THE SLOPED ENDS OF THE CHECK DAM A MINIMUM OF 3" HIGHER THAN THE

: N/ : : TOP OF THE CHECK DAM IN THE CHANNEL TO ENSURE THAT WATER FLOWS OVER THE
: @ DAM AND NOT AROUND IT.
LERONT APRON— | = P GRADE BREAK (TYP.) 3. FLAT BOTTOM DITCH DESIGN SHOWN, CHECK DAM INSTALLATION DETAILS ARE SMILAR FOR
S { — 6" OVERLAP / V" BOTTOM DITCHES.
/ (TYP) 4, PERFORM MAINTENANCE IN ACCORDANCE WITH COS STANDARD SPECIFICATION 8—01.3(14).
\ /:[// \ \ \ \ \ \ \
DIG TRENCH APPROXIMATELY 6” WIDE 70 CAMPUS
i/—BACKOFD”CH(TYP.) AND DEEP, STAPLE END OF GEOTEXTILE R R D T
N : . : : : 2 — 1 A AND BACKFILL WITH NATIVE MATERIAL SRR RS DR BN
k ORIENT THE SEWN EDGE OF THE CHECK B D R R DR DR
WJ i DAM TOWARD THE UPSTREAM SIDE 50 s e D GMP SET
N \ \ \ \ \ A N 2 -2 (O [ S S R W.m..é.
: S N B
LREAR ::::::::::::::::::::::::::::E::%:
APRON g g CHECK DAM 50 ........................... . g -:]i g . 6/6/2022
: : AN T T T QU e =y
N ; (AN R 7% Y EE SRR B 4 e
SEREEEEES EERERERERS EERE RS ff'#fégfff REVISIONS
PLAN VIEW STAPLES (TYP.) SRR S SN B R ek | o ESeRIPTION
—SECT|ON 8" MIN. LENGTH 40 T Y=o
A T N e T o s At 3
¢ DITCH Loy SSRGS RS DR R D
(SEE NOTE 3) FRONT APRON SRR RS DR R D
CHECK DAM , AR AR SRS SR B : s
3" MIN. (SEE NOTE 2) 30 [ _
S | { 7K o Log B gt o) @ 4.8% —FXIST ¢
T TR BACK OF DITCH (TYP) STEEEHEEI FEEHETEH FETEEE T D UNDER PER i g 12
_ \\\\\ NN % NN RN B ACK OF DITCH (TYP.) 20 .................................... -
REAR APRON SRR FEE R R RN
SECT|ON® ISOMETRIC VIEW SRR RS DR B,
ol
TRIANGULAR SILT DIKE EN
CITY OF SEATTLE DPD STANDARD DRAWING E2.60 v
SCALE PROJECT ARCHITECT
TEMPORARY CONSTRUCTION DISCHARGE PROFILE /1 T AR

SCALE: 1” = 10’ c-210 pROJECT  102482.00
NUMBER

SHEET NAME

TESC DETAILS

Know what's below.
Call before you dig.

SHEET NUMBER

C-250

2022 = 7:27pm

Jun 01,
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burying and smothering vegetation.

o Vegetative buffer zones for streams, lakes or other waterways shall be established by the
local permitting authority or other state or federal permits or approvals.

Maintenance Standards

Inspect the area frequently to make sure flagging remains in place and the area remains undis-
turbed. Replace all damaged flagging immediately. Remove all materials located in the buffer area
that may impede the ability of the vegetation to act as afilter.

BMP C103: High-Visibility Fence

Purpose
High-visibility fencing is intended to:
« Restrict clearing to approved limits.

« Preventdisturbance of sensitive areas, their buffers, and other areas required to be left undis-
turbed.

« Limit construction traffic to designated construction entrances, exits, or internal roads.

« Protect areas where marking with survey tape may not provide adequate protection.

Conditions of Use

To establish clearing limits plastic, fabric, or metal fence may be used:
« Atthe boundary of sensitive areas, their buffers, and other areas required to be left uncleared.

« As necessary to control vehicle access to and on the site.

Design and Installation Specifications

High-visibility plastic fence shall be composed of a high-density polyethylene material and shall be at
least four feet in height. Posts for the fencing shall be steel or wood and placed every 6 feet on center
(maximum) or as needed to ensure rigidity. The fencing shall be fastened to the post every six inches
with a polyethylene tie. On long continuous lengths of fencing, a tension wire or rope shall be used as
a top stringer to prevent sagging between posts. The fence color shall be high-visibility orange. The
fence tensile strength shall be 360 Ibs/ft using the ASTM D4595 testing method.

If appropriate install fabric silt fence in accordance with BMP C233: Silt Fence to act as high-visibility
fence. Silt fence shall be at least 3 feet high and must be highly visible to meet the requirements of
this BMP.

Metal fences shall be designed and installed according to the manufacturer's specifications.
Metal fences shall be at least 3 feet high and must be highly visible.

Fences shall not be wired or stapled to trees.

2019 Stormwater Management Manual for Western Washington

Volume Il - Chapter 3 - Page 274



Maintenance Standards

If the fence has been damaged or visibility reduced, it shall be repaired or replaced immediately and
visibility restored.

BMP C105: Stabilized Construction Access

Purpose

Stabilized construction accesses are established to reduce the amount of sediment transported onto
paved roads outside the project site by vehicles or equipment. This is done by constructing a sta-
bilized pad of quarry spalls at entrances and exits for project sites.

Conditions of Use

Construction accesses shall be stabilized wherever traffic will be entering or leaving a construction
site if paved roads or other paved areas are within 1,000 feet of the site.

For residential subdivision construction sites, provide a stabilized construction access for each res-
idence, rather than only at the main subdivision entrance. Stabilized surfaces shall be of sufficient
length/width to provide vehicle access/parking, based on lot size and configuration.

On large commercial, highway, and road projects, the designer should include enough extra mater-
ials in the contract to allow for additional stabilized accesses not shown in the initial Construction
SWPPP. ltis difficult to determine exactly where access to these projects will take place; additional
materials will enable the contractor to install them where needed.

Design and Installation Specifications

See Figure II-3.1: Stabilized Construction Access for details. Note: the 100’ minimum length of the
access shall be reduced to the maximum practicable size when the size or configuration of the site
does not allow the full length (100).

Construct stabilized construction accesses with a 12-inch thick pad of 4-inch to 8-inch quarry spalls,
a 4-inch course of asphalt treated base (ATB), or use existing pavement. Do not use crushed con-
crete, cement, or calcium chloride for construction access stabilization because these products raise
pH levels in stormwater and concrete discharge to waters of the State is prohibited.

A separation geotextile shall be placed under the spalls to prevent fine sediment from pumping up
into the rock pad. The geotextile shall meet the standards listed in Table |1-3.2: Stabilized Con-
struction Access Geotextile Standards.

Table 11-3.2: Stabilized Construction Access
Geotextile Standards

Geotextile Property Required Value

Grab Tensile Strength (ASTM D4751) 200 psi min.
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Table 11-3.2: Stabilized Construction Access
Geotextile Standards (continued)

Geotextile Property Required Value

Grab Tensile Elongation (ASTM D4632) 30% max.
Mullen Burst Strength (ASTM D3786-80a) | 400 psi min.
AOS (ASTM D4751) 20-45 (U.S. standard sieve size)

« Consider early installation of the first lift of asphalt in areas that will be paved; this can be used
as a stabilized access. Also consider the installation of excess concrete as a stabilized access.
During large concrete pours, excess concrete is often available for this purpose.

» Fencing (see BMP C103: High-Visibility Fence) shall be installed as necessary to restrict
traffic to the construction access.

o Whenever possible, the access shall be constructed on a firm, compacted subgrade. This can
substantially increase the effectiveness of the pad and reduce the need for maintenance.

« Construction accesses should avoid crossing existing sidewalks and back of walk drains if at
all possible. If a construction access must cross a sidewalk or back of walk drain, the full length
of the sidewalk and back of walk drain must be covered and protected from sediment leaving
the site.

Alternative Material Specification

WSDOT has raised safety concerns about the Quarry Spall rock specified above. WSDOT observes
that the 4-inch to 8-inch rock sizes can become trapped between Dually truck tires, and then
released off-site at highway speeds. WSDOT has chosen to use a modified specification for the rock
while continuously verifying that the Stabilized Construction Access remains effective. To remain
effective, the BMP must prevent sediment from migrating off site. To date, there has been no per-
formance testing to verify operation of this new specification. Jurisdictions may use the alternative
specification, but must perform increased off-site inspection if they use, or allow others to use, it.

Stabilized Construction Accesses may use material that meets the requirements of WSDOT's Stand-
ard Specifications for Road, Bridge, and Municipal Construction Section 9-03.9(1) (WSDOT, 2016)
for ballast except for the following special requirements.

The grading and quality requirements are listed in Table 11-3.3: Stabilized Construction Access
Alternative Material Requirements.

Table 11-3.3: Stabilized
Construction Access
Alternative Material

Requirements

Sieve Size Percent Passing

25" 99-100
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Table 11-3.3: Stabilized
Construction Access
Alternative Material

Requirements
(continued)
Sieve Size Percent Passing

2" 65-100

" 40-80

No. 4 5 max.

No. 100 0-2

% Fracture 75 min.

All percentages are by weight.
The sand equivalent value and dust ratio requirements do not apply.

The fracture requirement shall be at least one fractured face and will apply the combined
aggregate retained on the No. 4 sieve in accordance with FOP for AASHTO T 335.

Maintenance Standards

Quarry spalls shall be added if the pad is no longer in accordance with the specifications.

If the access is not preventing sediment from being tracked onto pavement, then alternative
measures to keep the streets free of sediment shall be used. This may include replace-
ment/cleaning of the existing quarry spalls, street sweeping, an increase in the dimensions of
the access, or the installation of BMP C106: Wheel Wash.

Any sediment that is tracked onto pavement shall be removed by shoveling or street sweep-
ing. The sediment collected by sweeping shall be removed or stabilized on site. The pavement
shall not be cleaned by washing down the street, except when high efficiency sweeping is inef-
fective and there is a threat to public safety. If it is necessary to wash the streets, the con-
struction of a small sump to contain the wash water shall be considered. The sediment would
then be washed into the sump where it can be controlled.

Perform street sweeping by hand or with a high efficiency sweeper. Do not use a non-high effi-
ciency mechanical sweeper because this creates dust and throws soils into storm systems or
conveyance ditches.

Any quarry spalls that are loosened from the pad, which end up on the roadway shall be
removed immediately.

If vehicles are entering or exiting the site at points other than the construction access(es),
BMP C103: High-Visibility Fence shall be installed to control traffic.
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« Upon project completion and site stabilization, all construction accesses intended as per-
manent access for maintenance shall be permanently stabilized.
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Figure 11-3.1: Stabilized Construction Access
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Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol — Ecology (TAPE) process. Local jurisdictions
may choose not to accept these products, or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’s website at:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-per-
mittee-guidance-resources/Emerging-stormwater-treatment-technologies

BMP C106: Wheel Wash

Purpose

Wheel washes reduce the amount of sediment transported onto paved roads by washing dirt from
the wheels of motor vehicles prior to the motor vehicles leaving the construction site.

Conditions of Use

o Use awheel wash when BMP C105: Stabilized Construction Access is not preventing sed-
iment from being tracked off site.

« Wheel washing is generally an effective BMP when installed with careful attention to topo-
graphy. For example, a wheel wash can be detrimental if installed at the top of a slope abut-
ting a right-of-way where the water from the dripping truck can run unimpeded into the street.

« Pressure washing combined with an adequately sized and surfaced pad with direct drainage
to alarge 10-foot x 10-foot sump can be very effective.

o Wheel wash wastewater is not stormwater. It is commonly called process water, and must be
discharged to a separate on-site treatment system that prevents discharge to waters of the
State, or to the sanitary sewer with local sewer district approval.

o Wheel washes may use closed-loop recirculation systems to conserve water use.
« Wheel wash wastewater shall not include wastewater from concrete washout areas.

o When practical, the wheel wash should be placed in sequence with BMP C105: Stabilized
Construction Access. Locate the wheel wash such that vehicles exiting the wheel wash will
enter directly onto BMP C105: Stabilized Construction Access. In order to achieve this, BMP
C105: Stabilized Construction Access may need to be extended beyond the standard install-
ation to meet the exit of the wheel wash.

Design and Installation Specifications

Suggested details are shown in Figure 11-3.2: Wheel Wash. The Local Permitting Authority may
allow other designs. A minimum of 6 inches of asphalt treated base (ATB) over crushed base mater-
ial or 8 inches over a good subgrade is recommended to pave the wheel wash.
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BMP C107: Construction Road / Parking Area
Stabilization

Purpose

Stabilizing roads, parking areas, and other on-site vehicle transportation routes immediately after
grading reduces erosion caused by construction traffic or stormwater runoff.

Conditions of Use

Roads and parking areas shall be stabilized wherever they are constructed, whether permanent or
temporary, for use by construction traffic.

BMP C103: High-Visibility Fence shall be installed, if necessary, to limit the access of vehicles to only
those roads and parking areas that are stabilized.

Design and Installation Specifications

« On areas that will receive asphalt as part of the project, install the first lift as soon as possible.

« A 6-inch depth of 2- to 4-inch crushed rock, gravel base, or crushed surfacing base course
shall be applied immediately after grading or utility installation. A 4-inch course of asphalt
treated base (ATB) may also be used, or the road/parking area may be paved. It may also be
possible to use cement or calcium chloride for soil stabilization. If cement or cement kiln dust is
used for roadbase stabilization, pH monitoring and BMP C252: Treating and Disposing of
High pH Water is necessary to evaluate and minimize the effects on stormwater. If the area
will not be used for permanent roads, parking areas, or structures, a 6-inch depth of hog fuel
may also be used, but this is likely to require more maintenance. Whenever possible, con-
struction roads and parking areas shall be placed on a firm, compacted subgrade.

« Temporary road gradients shall not exceed 15 percent. Roadways shall be carefully graded to
drain. Drainage ditches shall be provided on each side of the roadway in the case of a
crowned section, or on one side in the case of a super-elevated section. Drainage ditches
shall be directed to a sediment control BMP.

« Rather than relying on ditches, it may also be possible to grade the road so that runoff sheet-
flows into a heavily vegetated area with a well-developed topsoil. Landscaped areas are not
adequate. If this area has at least 50 feet of vegetation that water can flow through, then itis
generally preferable to use the vegetation to treat runoff, rather than a sediment pond or trap.
The 50 feet shall not include wetlands or their buffers. If runoff is allowed to sheetflow through
adjacent vegetated areas, it is vital to design the roadways and parking areas so that no con-
centrated runoff is created.

« Storm drain inlets shall be protected to prevent sediment-laden water entering the drainage
system (see BMP C220: Inlet Protection).

Maintenance Standards

Inspect stabilized areas regularly, especially after large storm events.
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Crushed rock, gravel base, etc., shall be added as required to maintain a stable driving surface and
to stabilize any areas that have eroded.

Following construction, these areas shall be restored to pre-construction condition or better to pre-
vent future erosion.

Perform street cleaning at the end of each day or more often if necessary.
BMP C120: Temporary and Permanent Seeding

Purpose

Seeding reduces erosion by stabilizing exposed soils. A well-established vegetative cover is one of
the most effective methods of reducing erosion.

Conditions of Use

Use seeding throughout the project on disturbed areas that have reached final grade or that will
remain unworked for more than 30 days.

The optimum seeding windows for western Washington are April 1 through June 30 and September
1 through October 1.

Between July 1 and August 30 seeding requires irrigation until 75 percent grass cover is established.

Between October 1 and March 30 seeding requires a cover of mulch or an erosion control blanket
until 75 percent grass cover is established.

Review all disturbed areas in late August to early September and complete all seeding by the end of
September. Otherwise, vegetation will not establish itself enough to provide more than average pro-
tection.

Mulch is required at all times for seeding because it protects seeds from heat, moisture loss, and
transport due to runoff. Mulch can be applied on top of the seed or simultaneously by hydroseeding.
See BMP C121: Mulching for specifications.

Seed and mulch all disturbed areas not otherwise vegetated at final site stabilization. Final sta-
bilization means the completion of all soil disturbing activities at the site and the establishment of a
permanent vegetative cover, or equivalent permanent stabilization measures (such as pavement,
riprap, gabions, or geotextiles) which will prevent erosion. See BMP T5.13: Post-Construction Soll
Quality and Depth.

Design and Installation Specifications

General

« Install channels intended for vegetation before starting major earthwork and hydroseed with a
Bonded Fiber Matrix. For vegetated channels that will have high flows, install erosion control
blankets over the top of hydroseed. Before allowing water to flow in vegetated channels,
establish 75 percent vegetation cover. If vegetated channels cannot be established by seed
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BMP C123: Plastic Covering

Purpose

Plastic covering provides immediate, short-term erosion protection to slopes and disturbed areas.

Conditions of Use

Plastic covering may be used on disturbed areas that require cover measures for less than 30 days,
except as stated below.

Plastic is particularly useful for protecting cut and fill slopes and stockpiles. However, the rel-
atively rapid breakdown of most polyethylene sheeting makes it unsuitable for applications
greater than six months.

Due to rapid runoff caused by plastic covering, do not use this method upslope of areas that
might be adversely impacted by concentrated runoff. Such areas include steep and/or
unstable slopes.

Plastic sheeting may result in increased runoff volumes and velocities, requiring additional on-
site measures to counteract the increases. Creating a trough with wattles or other material
can convey clean water away from these areas.

To prevent undercutting, trench and backfill rolled plastic covering products.

Although the plastic material is inexpensive to purchase, the cost of installation, maintenance,
removal, and disposal add to the total costs of this BMP.

Whenever plastic is used to protect slopes, install water collection measures at the base of the
slope. These measures include plastic-covered berms, channels, and pipes used to convey
clean rainwater away from bare soil and disturbed areas. Do not mix clean runoff from a
plastic covered slope with dirty runoff from a project.

Other uses for plastic include:
o Temporary ditch liner.
o Pond liner in temporary sediment pond.

o Liner for bermed temporary fuel storage area if plastic is not reactive to the type of fuel
being stored.

o Emergency slope protection during heavy rains.

o Temporary drainpipe (“elephant trunk”) used to direct water.

Design and Installation Specifications

Plastic slope cover must be installed as follows:
1. Run plastic up and down the slope, not across the slope.

2. Plastic may be installed perpendicular to a slope if the slope length is less than 10 feet.
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3. Provide a minimum of 8-inch overlap at the seams.
4. Onlong or wide slopes, or slopes subject to wind, tape all seams.

5. Place plasticinto a small (12-inch wide by 6-inch deep) slot trench at the top of the slope
and backfill with soil to keep water from flowing underneath.

6. Place sand filled burlap or geotextile bags every 3 to 6 feet along seams and tie them
together with twine to hold them in place.

7. Inspect plastic for rips, tears, and open seams regularly and repair immediately. This
prevents high velocity runoff from contacting bare soil, which causes extreme erosion.

8. Sandbags may be lowered into place tied to ropes. However, all sandbags must be
staked in place.

« Plastic sheeting shall have a minimum thickness of 0.06 millimeters.

« Iferosion at the toe of a slope is likely, a gravel berm, riprap, or other suitable protection shall
be installed at the toe of the slope in order to reduce the velocity of runoff.

Maintenance Standards

Torn sheets must be replaced and open seams repaired.

Completely remove and replace the plastic if it begins to deteriorate due to ultraviolet radi-
ation.

Completely remove plastic when no longer needed.

« Dispose of old tires used to weight down plastic sheeting appropriately.
Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol — Ecology (TAPE) process. Local jurisdictions
may choose not to accept these products, or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’s website at:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-per-
mittee-guidance-resources/Emerging-stormwater-treatment-technologies

BMP C124: Sodding

Purpose

The purpose of sodding is to establish turf forimmediate erosion protection and to stabilize drainage
paths where concentrated overland flow will occur.
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BMP C140: Dust Control

Purpose

Dust control prevents wind transport of dust from disturbed soil surfaces onto roadways, drainage
ways, and surface waters.

Conditions of Use

Use dust control in areas (including roadways) subject to surface and air movement of dust where
on-site or off-site impacts to roadways, drainage ways, or surface waters are likely.

Design and Installation Specifications

Vegetate or mulch areas that will not receive vehicle traffic. In areas where planting, mulching,
or paving is impractical, apply gravel or landscaping rock.

Limit dust generation by clearing only those areas where immediate activity will take place,
leaving the remaining area(s) in the original condition. Maintain the original ground cover as
long as practical.

Construct natural or artificial windbreaks or windscreens. These may be designed as enclos-
ures for small dust sources.

Sprinkle the site with water until the surface is wet. Repeat as needed. To prevent carryout of
mud onto the street, refer to BMP C105: Stabilized Construction Access and BMP C106:
Wheel Wash.

Irrigation water can be used for dust control. Irrigation systems should be installed as a first
step on sites where dust control is a concern.

Spray exposed soil areas with a dust palliative, following the manufacturer’s instructions and
cautions regarding handling and application. Used oil is prohibited from use as a dust sup-
pressant. Local governments may approve other dust palliatives such as calcium chloride or
PAM.

PAM (BMP C126: Polyacrylamide (PAM) for Soil Erosion Protection) added to water at a rate
of 0.5 pounds per 1,000 gallons of water per acre and applied from a water truck is more effect-
ive than water alone. This is due to increased infiltration of water into the soil and reduced
evaporation. In addition, small soil particles are bonded together and are not as easily trans-
ported by wind. Adding PAM may reduce the quantity of water needed for dust control. Note
that the application rate specified here applies to this BMP, and is not the same application

rate that is specified in BMP C126: Polyacrylamide (PAM) for Soil Erosion Protection, but the
downstream protections still apply.

Refer to BMP C126: Polyacrylamide (PAM) for Soil Erosion Protection for conditions of use.
PAM shall not be directly applied to water or allowed to enter a water body.

Contact your local Air Pollution Control Authority for guidance and training on other dust con-
trol measures. Compliance with the local Air Pollution Control Authority constitutes
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compliance with this BMP.

o Use vacuum street sweepers.

« Remove mud and other dirt promptly so it does not dry and then turn into dust.

« Techniques that can be used for unpaved roads and lots include:

[e]

[e]

[e]

Lower speed limits. High vehicle speed increases the amount of dust stirred up from
unpaved roads and lots.

Upgrade the road surface strength by improving particle size, shape, and mineral types
that make up the surface and base materials.

Add surface gravel to reduce the source of dust emission. Limit the amount of fine
particles (those smaller than .075 mm) to 10 to 20 percent.

Use geotextile fabrics to increase the strength of new roads or roads undergoing recon-
struction.

Encourage the use of alternate, paved routes, if available.

Apply chemical dust suppressants using the admix method, blending the product with
the top few inches of surface material. Suppressants may also be applied as surface
treatments.

Limit dust-causing work on windy days.

Pave unpaved permanent roads and other trafficked areas.

Maintenance Standards

Respray area as necessary to keep dust to a minimum.

BMP C150: Materials on Hand

Purpose

Keep quantities of erosion prevention and sediment control materials on the project site at all times
to be used for regular maintenance and emergency situations such as unexpected heavy rains. Hav-
ing these materials on-site reduces the time needed to replace existing or implement new BMPs
when inspections indicate that existing BMPs are not meeting the Construction SWPPP require-
ments. In addition, contractors can save money by buying some materials in bulk and storing them at
their office or yard.

Conditions of Use

« Construction projects of any size or type can benefit from having materials on hand. A small
commercial development project could have a roll of plastic and some gravel available for
immediate protection of bare soil and temporary berm construction. A large earthwork project,
such as highway construction, might have several tons of straw, several rolls of plastic, flexible
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pipe, sandbags, geotextile fabric and steel “T” posts.

« Materials should be stockpiled and readily available before any site clearing, grubbing, or
earthwork begins. A large contractor or project proponent could keep a stockpile of materials
that are available for use on several projects.

« If storage space at the project site is at a premium, the contractor could maintain the materials
at their office or yard. The office or yard must be less than an hour from the project site.

Design and Installation Specifications

Depending on project type, size, complexity, and length, materials and quantities will vary. A good
minimum list of items that will cover numerous situations includes:

o Clear Plastic, 6 mil

« Drainpipe, 6 or 8 inch diameter
« Sandbags, filled

« Straw Bales for mulching

o Quarry Spalls

» Washed Gravel

« Geotextile Fabric

» Catch Basin Inserts

o Steel "T" Posts

« Silt fence material

o Straw Wattles

Maintenance Standards

« All materials with the exception of the quarry spalls, steel “T” posts, and gravel should be kept
covered and out of both sun and rain.

« Re-stock materials as needed.

BMP C151: Concrete Handling

Purpose

Concrete work can generate process water and slurry that contain fine particles and high pH, both of
which can violate water quality standards in the receiving water. Concrete spillage or concrete dis-
charge to waters of the State is prohibited. Use this BMP to minimize and eliminate concrete, con-
crete process water, and concrete slurry from entering waters of the State.
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Conditions of Use

Any time concrete is used, utilize these management practices. Concrete construction project com-
ponents include, but are not limited to:

Curbs
Sidewalks
Roads
Bridges
Foundations
Floors

Runways

Disposal options for concrete, in order of preference are:

1.
2.
3.

Off-site disposal

Concrete wash-out areas (see BMP C154: Concrete Washout Area)

De minimus washout to formed areas awaiting concrete

Design and Installation Specifications

Wash concrete truck drums at an approved off-site location or in designated concrete
washout areas only. Do not wash out concrete trucks onto the ground (including formed areas
awaiting concrete), or into storm drains, open ditches, streets, or streams. Refer to BMP_
C154: Concrete Washout Area for information on concrete washout areas.

o Return unused concrete remaining in the truck and pump to the originating batch plant
for recycling. Do not dump excess concrete on site, except in designated concrete
washout areas as allowed in BMP C154: Concrete Washout Area.

Wash small concrete handling equipment (e.g. hand tools, screeds, shovels, rakes, floats,
trowels, and wheelbarrows) into designated concrete washout areas or into formed areas
awaiting concrete pour.

At no time shall concrete be washed off into the footprint of an area where an infiltration fea-
ture will be installed.

Wash equipment difficult to move, such as concrete paving machines, in areas that do not dir-
ectly drain to natural or constructed stormwater conveyance or potential infiltration areas.

Do not allow washwater from areas, such as concrete aggregate driveways, to drain directly
(without detention or treatment) to natural or constructed stormwater conveyances.

Contain washwater and leftover product in a lined container when no designated concrete
washout areas (or formed areas, allowed as described above) are available. Dispose of con-
tained concrete and concrete washwater (process water) properly.
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« Always use forms or solid barriers for concrete pours, such as pilings, within 15-feet of surface
waters.

« Referto BMP C252: Treating and Disposing of High pH Water for pH adjustment require-
ments.

o Refer to the Construction Stormwater General Permit (CSWGP) for pH monitoring require-
ments if the project involves one of the following activities:

o Significant concrete work (as defined in the CSWGP).

o The use of soils amended with (but not limited to) Portland cement-treated base,
cement kiln dust or fly ash.

o Discharging stormwater to segments of water bodies on the 303(d) list (Category 5) for
high pH.

Maintenance Standards

Check containers for holes in the liner daily during concrete pours and repair the same day.

BMP C152: Sawcutting and Surfacing Pollution
Prevention

Purpose

Sawecutting and surfacing operations generate slurry and process water that contains fine particles
and high pH (concrete cutting), both of which can violate the water quality standards in the receiving
water. Concrete spillage or concrete discharge to waters of the State is prohibited. Use this BMP to
minimize and eliminate process water and slurry created through sawcutting or surfacing from enter-
ing waters of the State.

Conditions of Use

Utilize these management practices anytime sawcutting or surfacing operations take place. Saw-
cutting and surfacing operations include, but are not limited to:

« Sawing

» Coring

» Grinding

« Roughening

« Hydro-demolition

» Bridge and road surfacing
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Design and Installation Specifications

« Vacuum slurry and cuttings during cutting and surfacing operations.
o Slurry and cuttings shall not remain on permanent concrete or asphalt pavement overnight.

o Slurry and cuttings shall not drain to any natural or constructed drainage conveyance includ-
ing stormwater systems. This may require temporarily blocking catch basins.

« Dispose of collected slurry and cuttings in a manner that does not violate ground water or sur-
face water quality standards.

« Do not allow process water generated during hydro-demolition, surface roughening or similar
operations to drain to any natural or constructed drainage conveyance including stormwater
systems. Dispose of process water in a manner that does not violate ground water or surface
water quality standards.

» Handle and dispose of cleaning waste material and demolition debris in a manner that does
not cause contamination of water. Dispose of sweeping material from a pick-up sweeper at an
appropriate disposal site.

Maintenance Standards

Continually monitor operations to determine whether slurry, cuttings, or process water could enter
waters of the state. If inspections show that a violation of water quality standards could occur, stop
operations and immediately implement preventive measures such as berms, barriers, secondary
containment, and/or vacuum trucks.

BMP C153: Material Delivery, Storage, and
Containment

Purpose

Prevent, reduce, or eliminate the discharge of pollutants to the stormwater system or watercourses
from material delivery and storage. Minimize the storage of hazardous materials on-site, store mater-
ials in a designated area, and install secondary containment.

Conditions of Use

Use at construction sites with delivery and storage of the following materials:
» Petroleum products such as fuel, oil and grease
« Soil stabilizers and binders (e.g., Polyacrylamide)
« Fertilizers, pesticides and herbicides

Detergents

Asphalt and concrete compounds
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Hazardous chemicals such as acids, lime, adhesives, paints, solvents, and curing compounds

Any other material that may be detrimental if released to the environment

Design and Installation Specifications

The temporary storage area should be located away from vehicular traffic, near the con-
struction entrance(s), and away from waterways or storm drains.

Safety Data Sheets (SDS) should be supplied for all materials stored. Chemicals should be
kept in their original labeled containers.

Hazardous material storage on-site should be minimized.
Hazardous materials should be handled as infrequently as possible.

During the wet weather season (Oct 1 — April 30), consider storing materials in a covered
area.

Materials should be stored in secondary containments, such as an earthen dike, horse trough,
or even a children’s wading pool for non-reactive materials such as detergents, oil, grease,
and paints. Small amounts of material may be secondarily contained in “bus boy” trays or con-
crete mixing trays.

Do not store chemicals, drums, or bagged materials directly on the ground. Place these items
on a pallet and, when possible, within secondary containment.

If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater
on the lids to reduce corrosion. Domed plastic covers are inexpensive and snap to the top of
drums, preventing water from collecting.

Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or 302 shall be
stored in approved containers and drums and shall not be overfilled. Containers and drums
shall be stored in temporary secondary containment facilities.

Temporary secondary containment facilities shall provide for a spill containment volume able
to contain 10% of the total enclosed container volume of all containers, or 110% of the capa-
city of the largest container within its boundary, whichever is greater.

Secondary containment facilities shall be impervious to the materials stored therein for a min-
imum contact time of 72 hours.

Sufficient separation should be provided between stored containers to allow for spill cleanup
and emergency response access.

During the wet weather season (Oct 1 — April 30), each secondary containment facility shall
be covered during non-working days, prior to and during rain events.

Keep material storage areas clean, organized and equipped with an ample supply of appro-
priate spill clean-up material (spill kit).

The spill kit should include, at a minimum:
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o 1-Water Resistant Nylon Bag

o 3-Oil Absorbent Socks 3"x 4’

o 2-Oil Absorbent Socks 3"x 10’

o 12-Oil Absorbent Pads 17"x19”

o 1-Pair Splash Resistant Goggles
o 3-Pair Nitrile Gloves

o 10-Disposable Bags with Ties

o Instructions

Maintenance Standards

« Secondary containment facilities shall be maintained free of accumulated rainwater and spills.
In the event of spills or leaks, accumulated rainwater and spills shall be collected and placed
into drums. These liquids shall be handled as hazardous waste unless testing determines
them to be non-hazardous.

« Re-stock spill kit materials as needed.

BMP C154: Concrete Washout Area

Purpose

Prevent or reduce the discharge of pollutants from concrete waste to stormwater by conducting
washout off-site, or performing on-site washout in a designated area.

Conditions of Use

Concrete washout areas are implemented on construction projects where:
« Concrete is used as a construction material

« Itis not possible to dispose of all concrete wastewater and washout off-site (ready mix plant,
etc.).

o Concrete truck drums are washed on-site.

Note that auxiliary concrete truck components (e.g. chutes and hoses) and small concrete
handling equipment (e.g. hand tools, screeds, shovels, rakes, floats, trowels, and wheel-
barrows) may be washed into formed areas awaiting concrete pour.

At no time shall concrete be washed off into the footprint of an area where an infiltration feature will
be installed.
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Conditions of Use

The construction sequence schedule is an orderly listing of all major land-disturbing activities
together with the necessary erosion and sedimentation control measures planned for the project.
This type of schedule guides the contractor on work to be done before other work is started so that
serious erosion and sedimentation problems can be avoided.

Following a specified work schedule that coordinates the timing of land-disturbing activities and the
installation of control measures is perhaps the most cost-effective way of controlling erosion during
construction. The removal of ground cover leaves a site vulnerable to erosion. Construction sequen-
cing that limits land clearing, provides timely installation of erosion and sedimentation controls, and
restores protective cover quickly can significantly reduce the erosion potential of a site.

Design Considerations

« Minimize construction during rainy periods.

» Schedule projects to disturb only small portions of the site at any one time. Complete grading
as soon as possible. Immediately stabilize the disturbed portion before grading the next por-
tion. Practice staged seeding in order to revegetate cut and fill slopes as the work progresses.

11-3.3 Construction Runoff BMPs

BMP C200: Interceptor Dike and Swale

Purpose

Provide a dike of compacted soil or a swale at the top or base of a disturbed slope or along the peri-
meter of a disturbed construction area to convey stormwater. Use the dike and/or swale to intercept
the runoff from unprotected areas and direct it to areas where erosion can be controlled. This can
prevent storm runoff from entering the work area or sediment-laden runoff from leaving the con-
struction site.

Conditions of Use

Use an interceptor dike or swale where runoff from an exposed site or disturbed slope must be con-
veyed to an erosion control BMP which can safely convey the stormwater.

« Locate upslope of a construction site to prevent runoff from entering the disturbed area.

o When placed horizontally across a disturbed slope, it reduces the amount and velocity of run-
off flowing down the slope.

« Locate downslope to collect runoff from a disturbed area and direct it to a sediment BMP (e.g.
BMP C240: Sediment Trap or BMP C241: Sediment Pond (Temporary)).
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Design and Installation Specifications

Dike and/or swale and channel must be stabilized with temporary or permanent vegetation or
other channel protection during construction.

Steep grades require channel protection and check dams.

Review construction for areas where overtopping may occur.

Can be used at the top of new fill before vegetation is established.

May be used as a permanent diversion channel to carry the runoff.

Contributing area for an individual dike or swale should be one acre or less.

Design the dike and/or swale to contain flows calculated by one of the following methods:

o Single Event Hydrograph Method: The peak volumetric flow rate calculated using a 10-
minute time step from a Type 1A, 10-year, 24-hour frequency storm for the worst-case
land cover condition.

OR

o Continuous Simulation Method: The 10-year peak flow rate, as determined by an
approved continuous runoff model with a 15-minute time step for the worst-case land
cover condition.

Worst-case land cover conditions (i.e., producing the most runoff) should be used for analysis
(in most cases, this would be the land cover conditions just prior to final landscaping).

Interceptor Dikes

Interceptor dikes shall meet the following criteria:

Top Width: 2 feet minimum.
Height: 1.5 feet minimum on berm.
Side Slope: 2H:1V or flatter.

Grade: Depends on topography, however, dike system minimum is 0.5%, and maximum is
1%.

Compaction: Minimum of 90 percent ASTM D698 standard proctor.
Stabilization: Depends on velocity and reach. Inspect regularly to ensure stability.

Ground Slopes <5%: Seed and mulch applied within 5 days of dike construction (see BMP
C121: Mulching).

Ground Slopes 5 - 40%: Dependent on runoff velocities and dike materials. Stabilization
should be done immediately using either sod or riprap, or other measures to avoid erosion.

The upslope side of the dike shall provide positive drainage to the dike outlet. No erosion shall
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occur at the outlet. Provide energy dissipation measures as necessary. Sediment-laden runoff
must be released through a sediment trapping facility.

« Minimize construction traffic over temporary dikes. Use temporary cross culverts for channel
crossing.

o See Table I1-3.8: Horizontal Spacing of Interceptor Dikes Along Ground Slope for recom-
mended horizontal spacing between dikes.

Table 11-3.8: Horizontal Spacing of
Interceptor Dikes Along Ground

Slope
Average Slope | Slope Percent | Flowpath Length
20H:1Vorless | 3-5% 300 feet
(10to 20)H:1V | 5-10% 200 feet
(4to 10)H:1V 10-25% 100 feet
(2to4)H:1V 25-50% 50 feet

Interceptor Swales

Interceptor swales shall meet the following criteria:
« Bottom Width: 2 feet minimum; the cross-section bottom shall be level.
o Depth: 1-foot minimum.
o Side Slope: 2H:1V or flatter.

» Grade: Maximum 5 percent, with positive drainage to a suitable outlet (such as BMP C241:
Sediment Pond (Temporary)).

« Stabilization: Seed as per BMP C120: Temporary and Permanent Seeding, or BMP C202:
Riprap Channel Lining, 12 inches thick riprap pressed into the bank and extending at least 8
inches vertical from the bottom.

Maintenance Standards

« Inspectdiversion dikes and interceptor swales once a week and after every rainfall. Imme-
diately remove sediment from the flow area.

« Damage caused by construction traffic or other activity must be repaired before the end of
each working day.

« Check outlets and make timely repairs as needed to avoid gully formation. When the area
below the temporary diversion dike is permanently stabilized, remove the dike and fill and sta-
bilize the channel to blend with the natural surface.
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thickness is 2 feet.

o Foroutlets at the base of steep slope pipes (pipe slope greater than 10 percent), use an
engineered energy dissipator.

o Filter fabric or erosion control blankets should always be used under riprap to prevent
scour and channel erosion. See BMP C122: Nets and Blankets.

« Bank stabilization, bioengineering, and habitat features may be required for disturbed areas.
This work may require a Hydraulic Project Approval (HPA) from the Washington State Depart-
ment of Fish and Wildlife. See I-2.11 Hydraulic Project Approvals.

Maintenance Standards

« Inspect and repair as needed.
o Add rock as needed to maintain the intended function.

« Clean energy dissipator if sediment builds up.

BMP C220: Inlet Protection

Purpose

Inlet protection prevents coarse sediment from entering drainage systems prior to permanent sta-
bilization of the disturbed area.

Conditions of Use

Use inlet protection at inlets that are operational before permanent stabilization of the disturbed
areas that contribute runoff to the inlet. Provide protection for all storm drain inlets downslope and
within 500 feet of a disturbed or construction area, unless those inlets are preceded by a sediment
trapping BMP.

Also consider inlet protection for lawn and yard drains on new home construction. These small and
numerous drains coupled with lack of gutters can add significant amounts of sediment into the roof
drain system. If possible, delay installing lawn and yard drains until just before landscaping, or cap
these drains to prevent sediment from entering the system until completion of landscaping. Provide
18-inches of sod around each finished lawn and yard drain.

Table 11-3.10: Storm Drain Inlet Protection lists several options for inlet protection. All of the methods
for inlet protection tend to plug and require a high frequency of maintenance. Limit contributing drain-
age areas for an individual inlet to one acre or less. If possible, provide emergency overflows with
additional end-of-pipe treatment where stormwater ponding would cause a hazard.
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Table 11-3.10: Storm Drain Inlet Protection

Applicable for

Type of Ifﬂet Pro- Emergency Paved/ Earthen Sur- Conditions of Use
tection Overflow
faces
Drop Inlet Protection
Excavated drop Yes,ltemporary Appllgablg for heavy flows. !Easy
. . flooding may Earthen to maintain. Large area requirement:
inlet protection .
occur 30'x30'/acre
Block and gravel .
drop inlet pro- Yes Paved or Earthen Appllcable for heavy concentrated flows.
. Will not pond.
tection
Gravel and wire Applicable for heavy concentrated flows
drop inlet pro- No PavedorEarthen | \yii pond. Can withstand traffic.
tection
Catch basinfilters | Yes Paved or Earthen Frequent maintenance required.
Curb Inlet Protection

iment trap

Curb inlet pro- . .

tection with Small capacity Paved U.sed for sturdy, more compact install-
. overflow ation.

wooden weir

Block and gravel

curb inlet pro- Yes Paved Sturdy, but limited filtration.

tection

Culvert Inlet Protection

Culvertinlet sed- N/A N/A 18 month expected life.

Design and Installation Specifications

Excavated Drop Inlet Protection

Excavated drop inlet protection consists of an excavated impoundment around the storm drain inlet.
Sediment settles out of the stormwater prior to entering the storm drain. Design and installation spe-
cifications for excavated drop inlet protection include:

« Provide a depth of 1-2 ft as measured from the crest of the inlet structure.

» Slope sides of excavation should be no steeper than 2H:1V.

o Minimum volume of excavation is 35 cubic yards.

» Shape the excavation to fit the site, with the longest dimension oriented toward the longest

inflow area.

« Install provisions for draining to prevent standing water.

o Clearthe are

a of all debiris.
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Grade the approach to the inlet uniformly.

Drill weep holes into the side of the inlet.

Protect weep holes with screen wire and washed aggregate.
Seal weep holes when removing structure and stabilizing area.

Build a temporary dike, if necessary, to the down slope side of the structure to prevent bypass
flow.

Block and Gravel Filter

A block and gravelfilter is a barrier formed around the inlet with standard concrete blocks and gravel.
See Figure II-3.17: Block and Gravel Filter. Design and installation specifications for block gravel fil-

ters include:

Provide a height of 1 to 2 feet above the inlet.
Recess the first row of blocks 2-inches into the ground for stability.

Support subsequent courses by placing a pressure treated wood 2x4 through the block open-
ing.

Do not use mortar.
Lay some blocks in the bottom row on their side to allow for dewatering the pool.
Place hardware cloth or comparable wire mesh with %2-inch openings over all block openings.
Place gravel to just below the top of blocks on slopes of 2H:1V or flatter.
An alternative design is a gravel berm surrounding the inlet, as follows:
o Provide a slope of 3H:1V on the upstream side of the berm.
o Provide a slope of 2H:1V on the downstream side of the berm.
o Provide a 1-foot wide level stone area between the gravel berm and the inlet.
o Use stones 3 inches in diameter or larger on the upstream slope of the berm.

o Use gravel 2- to %-inch at a minimum thickness of 1-foot on the downstream slope of
the berm.
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Figure 11-3.17: Block and Gravel Filter
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Gravel and Wire Mesh Filter

Gravel and wire mesh filters are gravel barriers placed over the top of the inlet. This method does not
provide an overflow. Design and installation specifications for gravel and wire mesh filters include:

« Use a hardware cloth or comparable wire mesh with %2-inch openings.

o Place wire mesh over the drop inlet so that the wire extends a minimum of 1-foot bey-
ond each side of the inlet structure.

o Qverlap the strips if more than one strip of mesh is necessary.
« Place coarse aggregate over the wire mesh.
o Provide at least a 12-inch depth of aggregate over the entire inlet opening and extend at

least 18-inches on all sides.

Catch Basin Filters

Catch basin filters are designed by manufacturers for construction sites. The limited sediment stor-
age capacity increases the amount of inspection and maintenance required, which may be daily for
heavy sediment loads. To reduce maintenance requirements, combine a catch basin filter with
another type of inlet protection. This type of inlet protection provides flow bypass without overflow
and therefore may be a better method for inlets located along active rights-of-way. Design and install-
ation specifications for catch basin filters include:

« Provides 5 cubic feet of storage.
« Requires dewatering provisions.
« Provides a high-flow bypass that will not clog under normal use at a construction site.

« Insert the catch basin filter in the catch basin just below the grating.

Curb Inlet Protection with Wooden Weir

Curb inlet protection with wooden weir is an option that consists of a barrier formed around a curb
inlet with a wooden frame and gravel. Design and installation specifications for curb inlet protection
with wooden weirs include:

« Use wire mesh with 2-inch openings.

» Use extra strength filter cloth.

« Constructaframe.

« Attach the wire and filter fabric to the frame.

« Pile coarse washed aggregate against the wire and fabric.

Place weight on the frame anchors.
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Block and Gravel Curb Inlet Protection

Block and gravel curb inlet protection is a barrier formed around a curb inlet with concrete blocks and
gravel. See Figure 11-3.18: Block and Gravel Curb Inlet Protection. Design and installation spe-
cifications for block and gravel curb inlet protection include:

Use wire mesh with %2-inch openings.

Place two concrete blocks on their sides abutting the curb at either side of the inlet opening.
These are spacer blocks.

Place a 2x4 stud through the outer holes of each spacer block to align the front blocks.
Place blocks on their sides across the front of the inlet and abutting the spacer blocks.
Place wire mesh over the outside vertical face.

Pile coarse aggregate against the wire to the top of the barrier.
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Figure

11-3.18: Block and Gravel Curb Inlet Protection
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Use block and gravel type sediment barrier when curb inlet is located in gently sloping street
segment, where water can pond and allow sediment to separate from runoff.
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Curb and Gutter Sediment Barrier

Curb and gutter sediment barrier is a sandbag or rock berm (riprap and aggregate) 3 feet high and 3
feet wide in a horseshoe shape. See Figure 11-3.19: Curb and Gutter Barrier. Design and installation
specifications for curb and gutter sediment barrier include:

» Construct a horseshoe shaped berm, faced with coarse aggregate if using riprap, 3 feet high
and 3 feet wide, at least 2 feet from the inlet.

» Construct a horseshoe shaped sedimentation trap on the upstream side of the berm. Size the
trap to sediment trap standards for protecting a culvert inlet.
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Figure 11-3.19: Curb and Gutter Barrier
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Maintenance Standards

« Inspect all forms of inlet protection frequently, especially after storm events. Clean and
replace clogged catch basin filters. For rock and gravel filters, pull away the rocks from the
inlet and clean or replace. An alternative approach would be to use the clogged rock as fill and
put fresh rock around the inlet.

« Do notwash sediment into storm drains while cleaning. Spread all excavated material evenly
over the surrounding land area or stockpile and stabilize as appropriate.

Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol — Ecology (TAPE) process. Local jurisdictions
may choose not to accept these products, or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’s website at:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-per-
mittee-guidance-resources/Emerging-stormwater-treatment-technologies

BMP C231: Brush Barrier

Purpose

The purpose of brush barriers is to reduce the transport of coarse sediment from a construction site
by providing a temporary physical barrier to sediment and reducing the runoff velocities of overland
flow.

Conditions of Use

« Brush barriers may be used downslope of disturbed areas that are less than one-quarter acre.

« Brush barriers are not intended to treat concentrated flows, nor are they intended to treat sub-
stantial amounts of overland flow. Any concentrated flows must be directed to a sediment trap-
ping BMP. The only circumstance in which overland flow can be treated solely by a brush
barrier, rather than by a sediment trapping BMP, is when the area draining to the barrier is
small.

« Brush barriers should only be installed on contours.

Design and Installation Specifications

» Height: 2 feet (minimum) to 5 feet (maximum).
o Width: 5 feet at base (minimum) to 15 feet (maximum).

« Filter fabric (geotextile) may be anchored over the brush berm to enhance the filtration ability
of the barrier. Ten-ounce burlap is an adequate alternative to filter fabric.
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Design and Installation Specifications

« The vegetated strip shall consist of a continuous strip of dense vegetation with topsoil for a min-
imum of a 25-foot length along the flowpath. Grass-covered, landscaped areas are generally
not adequate because the volume of sediment overwhelms the grass. Ideally, vegetated strips
shall consist of undisturbed native growth with a well-developed soil that allows for infiltration
of runoff.

« The slope within the vegetated strip shall not exceed 4H:1V.

« The uphill boundary of the vegetated strip shall be delineated with clearing limits.

Maintenance Standards

« Any areas damaged by erosion or construction activity shall be seeded immediately and pro-
tected by mulch.

« If more than 5 feet of the original vegetated strip width has had vegetation removed or is being
eroded, sod must be installed.

« Ifthere are indications that concentrated flows are traveling across the vegetated strip, storm-
water runoff controls must be installed to reduce the flows entering the vegetated strip, or addi-
tional perimeter protection must be installed.

BMP C235: Wattles

Purpose

Wattles are temporary erosion and sediment control barriers consisting of straw, compost, or other
material that is wrapped in netting made of natural plant fiber or similar encasing material. They
reduce the velocity and can spread the flow of rill and sheet runoff, and can capture and retain sed-
iment.

Conditions of Use

» Wattles shall consist of cylinders of plant material such as weed-free straw, coir, wood chips,
excelsior, or wood fiber or shavings encased within netting made of natural plant fibers
unaltered by synthetic materials.

» Usewattles:
o Indisturbed areas that require immediate erosion protection.
o On exposed soils during the period of short construction delays, or over winter months.
o On slopes requiring stabilization until permanent vegetation can be established.

« The material used dictates the effectiveness period of the wattle. Generally, wattles are effect-
ive for one to two seasons.
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Prevent rilling beneath wattles by entrenching and overlapping wattles to prevent water from
passing between them.

Design Criteria

See Figure 11-3.24: Wattles for typical construction details.

Wattles are typically 8 to 10 inches in diameter and 25 to 30 feet in length.
Install wattles perpendicular to the flow direction and parallel to the slope contour.

Place wattles in shallow trenches, staked along the contour of disturbed or newly constructed
slopes. Dig narrow trenches across the slope (on contour) to a depth of 3- to 5-inches on clay
soils and soils with gradual slopes. On loose soils, steep slopes, and areas with high rainfall,
the trenches should be dug to a depth of 5- to 7- inches, or 1/2 to 2/3 of the thickness of the
wattle.

Start building trenches and installing wattles from the base of the slope and work up. Spread
excavated material evenly along the uphill slope and compact it using hand tamping or other
methods.

Construct trenches at intervals of 10- to 25-feet depending on the steepness of the slope, soil
type, and rainfall. The steeper the slope the closer together the trenches.

Install the wattles snugly into the trenches and overlap the ends of adjacent wattles 12 inches
behind one another.

Install stakes at each end of the wattle, and at 4-foot centers along entire length of wattle.

If required, install pilot holes for the stakes using a straight bar to drive holes through the wattle
and into the soil.

Wooden stakes should be approximately 0.75 x 0.75 x 24 inches min. Willow cuttings or 3/8-
inch rebar can also be used for stakes.

Stakes should be driven through the middle of the wattle, leaving 2 to 3 inches of the stake pro-
truding above the wattle.
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Figure 11-3.24: Wattles
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Maintenance Standards

« Wattles may require maintenance to ensure they are in contact with soil and thoroughly
entrenched, especially after significant rainfall on steep sandy soils.

« Inspect the slope after significant storms and repair any areas where wattles are not tightly
abutted or water has scoured beneath the wattles.

Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol — Ecology (TAPE) process. Local jurisdictions
may choose not to accept these products, or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’s website at:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-per-
mittee-guidance-resources/Emerging-stormwater-treatment-technologies

BMP C236: Vegetative Filtration

Purpose

Vegetative filtration as a BMP is used in conjunction with detention storage in the form of portable
tanks or BMP C241: Sediment Pond (Temporary), BMP C206: Level Spreader, and a pumping sys-
tem with surface intake. Vegetative filtration improves turbidity levels of stormwater discharges by fil-
tering runoff through existing vegetation where undisturbed forest floor duff layer or established lawn
with thatch layer are present. Vegetative filtration can also be used to infiltrate dewatering waste
from foundations, vaults, and trenches as long as runoff does not occur.

Conditions of Use

« For every five acres of disturbed soil use one acre of grass field, farm pasture, or wooded
area. Reduce or increase this area depending on project size, ground water table height, and
other site conditions.

« Wetlands shall not be used for vegetative filtration.

« Do not use this BMP in areas with a high ground water table, or in areas that will have a high
seasonal ground water table during the use of this BMP.

« This BMP may be less effective on soils that prevent the infiltration of the water, such as hard
till.

« Using other effective source control measures throughout a construction site will prevent the
generation of additional highly turbid water and may reduce the time period or area need for
this BMP.

« Stop distributing water into the vegetated filtration area if standing water or erosion results.
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Maintenance Standards

» Monitor the spray field on a daily basis to ensure that over saturation of any portion of the field
doesn’t occur at any time. The presence of standing puddles of water or creation of con-
centrated flows visually signify that over saturation of the field has occurred.

« Monitor the vegetated spray field all the way down to the nearest surface water, or farthest
spray area, to ensure that the water has not caused overland or concentrated flows, and has
not created erosion around the spray nozzle(s).

« Do not exceed water quality standards for turbidity.

« Ecology recommends that a separate inspection log be developed, maintained and kept with
the existing site logbook to aid the operator conducting inspections. This separate “Field Filtra-
tion Logbook” can also aid in demonstrating compliance with permit conditions.

« Inspect the spray nozzles daily, at a minimum, for leaks and plugging from sediment particles.

« If erosion, concentrated flows, or over saturation of the field occurs, rotate the use of branches
or spray heads or move the branches to a new field location.

o Check all branches and the manifold for unintended leaks.

BMP C240: Sediment Trap

Purpose

A sediment trap is a small temporary ponding area with a gravel outlet used to collect and store sed-
iment from sites during construction. Sediment traps, along with other perimeter controls, shall be
installed before any land disturbance takes place in the drainage area.

Conditions of Use

« Sedimenttraps are intended for use on sites where the tributary drainage areais less than 3
acres, with no unusual drainage features, and a projected build-out time of six months or less.
The sediment trap is a temporary measure (with a design life of approximately 6 months) and
shall be maintained until the tributary area is permanently protected against erosion by veget-
ation and/or structures.

» Sediment traps are only effective in removing sediment down to about the medium silt size
fraction. Runoff with sediment of finer grades (fine silt and clay) will pass through untreated,
emphasizing the need to control erosion to the maximum extent first.

« Projects that are constructing permanent Flow Control BMPs, or Runoff Treatment BMPs
that use ponding for treatment, may use the rough-graded or final-graded permanent BMP
footprint for the temporary sediment trap. When permanent BMP footprints are used as tem-
porary sediment traps, the surface area requirement of the sediment trap must be met. If the
surface area requirement of the sediment trap is larger than the surface area of the per-
manent BMP, then the sediment trap shall be enlarged beyond the permanent BMP footprint
to comply with the surface area requirement.
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« A floating pond skimmer may be used for the sediment trap outlet if approved by the Local Per-
mitting Authority.

« Sediment traps may not be feasible on utility projects due to the limited work space or the
short-term nature of the work. Portable tanks may be used in place of sediment traps for utility
projects.

Design and Installation Specifications

o See Figure l1-3.26: Cross Section of Sediment Trap and Figure 11-3.27: Sediment Trap Outlet
for details.

« Todetermine the sediment trap geometry, first calculate the design surface area (SA) of the
trap, measured at the invert of the weir. Use the following equation:

SA =FS(Qu/Vy)

o Option 1 - Single Event Hydrograph Method:

Q, = Peak volumetric flow rate calculated using a 10-minute time step from a Type 1A,
2-year, 24-hour frequency storm for the developed condition. The 10-year peak volu-
metric flow rate shall be used if the project size, expected timing and duration of con-
struction, or downstream conditions warrant a higher level of protection.

o Option 2 - For construction sites that are less than 1 acre, the Rational Method may be
used to determine Q,.

Vg = The settling velocity of the soil particle of interest. The 0.02 mm (medium silt) particle with
an assumed density of 2.65 g/cm3 has been selected as the particle of interest and has a set-
tling velocity (Vs) of 0.00096 ft/sec.

FS = A safety factor of 2 to account for non-ideal settling.
Therefore, the equation for computing sediment trap surface area becomes:

SA =2xQo/0.00096

or
2080 square feet per cfs of inflow

« Sediment trap depth shall be 3.5 feet minimum from the bottom of the trap to the top of the
overflow weir.

» Toaid in determining sediment depth, all sediment traps shall have a staff gauge with a prom-
inent mark 1-foot above the bottom of the trap.
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« Design the discharge from the sediment trap by using the guidance for discharge from tem-
porary sediment ponds in BMP C241: Sediment Pond (Temporary).

Maintenance Standards

« Sediment shall be removed from the trap when it reaches 1-foot in depth.

« Any damage to the trap embankments or slopes shall be repaired.
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Figure 11-3.26: Cross Section of Sediment Trap
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Figure 11-3.27: Sediment Trap Outlet
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Maintenance Standards

« Remove sediment from the pond when it reaches 1 foot in depth.

« Repair any damage to the pond embankments or slopes.

BMP C250: Construction Stormwater Chemical
Treatment

Purpose

This BMP applies when using chemicals to treat turbidity in stormwater by either batch or flow-
through chemical treatment.

Turbidity is difficult to control once fine particles are suspended in stormwater runoff from a con-
struction site. BMP C241: Sediment Pond (Temporary) is effective at removing larger particulate
matter by gravity settling, but is ineffective at removing smaller particulates such as clay and fine silt.
Traditional Construction Stormwater BMPs may not be adequate to ensure compliance with the
water quality standards for turbidity in the receiving water.

Chemical treatment can reliably provide exceptional reductions of turbidity and associated pol-
lutants. Chemical treatment may be required to meet turbidity stormwater discharge requirements,
especially when construction proceeds through the wet season.

Conditions of Use

Formal written approval from Ecology is required for the use of chemical treatment, regardless of
site size. See https://fortress.wa.gov/ecy/publications/SummaryPages/ecy070258.html for a copy of
the Request for Chemical Treatment form. The Local Permitting Authority may also require review
and approval. When authorized, the chemical treatment systems must be included in the Con-
struction Stormwater Pollution Prevention Plan (SWPPP).

Chemically treated stormwater discharged from construction sites must be nontoxic to aquatic organ
isms. The Chemical Technology Assessment Protocol - Ecology (CTAPE) must be used to evaluate
chemicals proposed for stormwater treatment. Only chemicals approved by Ecology under the
CTAPE may be used for stormwater treatment. The approved chemicals, their allowable application
techniques (batch treatment or flow-through treatment), allowable application rates, and conditions
of use can be found at the Department of Ecology Emerging Technologies website:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-
guidance-resources/Emerging-stormwater-treatment-technologies

Background on Chemical Treatment Systems

Coagulation and flocculation have been used for over a century to treat water. The use of coagu-
lation and flocculation to treat stormwater is a very recent application. Experience with the treatment
of water and wastewater has resulted in a basic understanding of the process, in particular factors
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that affect performance. This experience can provide insights as to how to most effectively design
and operate similar systems in the treatment of stormwater.

Fine particles suspended in water give it a milky appearance, measured as turbidity. Their small size,
often much less than 1 um in diameter, give them a very large surface area relative to their volume.
These fine particles typically carry a negative surface charge. Largely because of these two factors
(small size and negative charge), these particles tend to stay in suspension for extended periods of
time. Thus, removal is not practical by gravity settling. These are called stable suspensions. Chem-
icals like polymers, as well as inorganic chemicals such as alum, speed the settling process. The
added chemical destabilizes the suspension and causes the smaller particles to flocculate. The pro-
cess consists of three primary steps: coagulation, flocculation, and settling or clarification. Ecology
requires a fourth step, filtration, on all stormwater chemical treatment systems to reduce floc dis-
charge and to provide monitoring prior to discharge.

General Design and Installation Specifications

« Chemicals approved for use in Washington State are listed on Ecology's TAPE website,
http://www.ecy.wa.gov/programs/wg/stormwater/newtech/technologies.html, under the "Con-
struction" tab.

o Care must be taken in the design of the withdrawal system to minimize outflow velocities and
to prevent floc discharge. Stormwater that has been chemically treated must be filtered
through BMP C251: Construction Stormwater Filtration for filtration and monitoring prior to dis-
charge.

« System discharge rates must take into account downstream conveyance integrity.
« The following equipment should be located on site in a lockable shed:
o The chemical injector.
o Secondary containment for acid, caustic, buffering compound, and treatment chemical.
o Emergency shower and eyewash.
o Monitoring equipment which consists of a pH meter and a turbidimeter.

« There are two types of systems for applying the chemical treatment process to stormwater:
the batch chemical treatment system and the flow-through chemical treatment system. See
below for further details for both types of systems.

Batch Chemical Treatment Systems

A batch chemical treatment system consists of four steps: coagulation, flocculation, clarification, and
polishing and monitoring via filtration.

Step 1: Coagulation

Coagulation is the process by which negative charges on the fine particles are disrupted. By dis-
rupting the negative charges, the fine particles are able to flocculate. Chemical addition is one
method of destabilizing the suspension, and polymers are one class of chemicals that are generally
effective. Chemicals that are used for this purpose are called coagulants. Coagulation is complete
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when the suspension is destabilized by the neutralization of the negative charges. Coagulants per-
form best when they are thoroughly and evenly dispersed under relatively intense mixing. This rapid
mixing involves adding the coagulant in a manner that promotes rapid dispersion, followed by a short
time period for destabilization of the particle suspension. The particles are still very small and are not
readily separated by clarification until flocculation occurs.

Step 2: Flocculation

Flocculation is the process by which fine particles that have been destabilized bind together to form
larger particles that settle rapidly. Flocculation begins naturally following coagulation, but is
enhanced by gentle mixing of the destabilized suspension. Gentle mixing helps to bring particles in
contact with one another such that they bind and continually grow to form "flocs." As the size of the
flocs increase, they become heavier and settle.

Step 3: Clarification

The final step is the settling of the particles, or clarification. Particle density, size and shape are
important during settling. Dense, compact flocs settle more readily than less dense, fluffy flocs.
Because of this, flocculation to form dense, compact flocs is particularly important during chemical
treatment. Water temperature is important during settling. Both the density and viscosity of water are
affected by temperature; these in turn affect settling. Cold temperatures increase viscosity and dens-
ity, thus slowing down the rate at which the particles settle.

The conditions under which clarification is achieved can affect performance. Currents can affect set-
tling. Currents can be produced by wind, by differences between the temperature of the incoming
water and the water in the clarifier, and by flow conditions near the inlets and outlets. Quiescent
water, such as that which occurs during batch clarification, provides a good environment for settling.
One source of currents in batch chemical treatment systems is movement of the water leaving the
clarifier unit. Because flocs are relatively small and light, the velocity of the water must be as low as
possible. Settled flocs can be resuspended and removed by fairly modest currents.

Step 4: Filtration

After clarification, Ecology requires stormwater that has been chemically treated to be filtered and
monitored prior to discharge. The sand filtration system continually monitors the stormwater effluent
for turbidity and pH. If the discharge water is ever out of an acceptable range for turbidity or pH, the
water is returned to the untreated stormwater pond where it will begin the treatment process again.

Design and Installation of Batch Chemical Treatment Systems

A batch chemical treatment system consists of a stormwater collection system (either a temporary
diversion or the permanent site drainage system), an untreated stormwater storage pond, pumps, a
chemical feed system, treatment cells, a filtering and monitoring system, and interconnecting piping.

The batch treatment system uses a storage pond for untreated stormwater, followed by a minimum
of two lined treatment cells. Multiple treatment cells allow for clarification of chemically treated water
in one cell, while other cells are being filled or emptied. Treatment cells may be ponds or tanks.
Ponds with constructed earthen embankments greater than six feet high or which impound more
than 10 acre-feet are subject to the Washington Dam Safety Regulations (Chapter 173-175 WAC).
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See BMP D.1: Detention Ponds for more information regarding dam safety considerations for
ponds.

Stormwater is collected at interception point(s) on the site and is diverted by gravity or by pumping to
an untreated stormwater storage pond or other untreated stormwater holding area. The stormwater
is stored until treatment occurs. It is important that the storage pond is large enough to provide
adequate storage.

The first step in the treatment sequence is to check the pH of the stormwater in the untreated storm-
water storage pond. The pH is adjusted by the application of carbon dioxide or a base until the storm-
water in the untreated storage pond is within the desired pH range, 6.5 to 8.5. When used, carbon
dioxide is added immediately downstream of the transfer pump. Typically sodium bicarbonate (bak-
ing soda) is used as a base, although other bases may be used. When needed, base is added dir-
ectly to the untreated stormwater storage pond. The stormwater is recirculated with the treatment
pump to provide mixing in the storage pond. Initial pH adjustments should be based on daily bench
tests. Further pH adjustments can be made at any point in the process. See BMP C252: Treating
and Disposing of High pH Water for more information on pH adjustments as a part of chemical treat-
ment.

Once the stormwater is within the desired pH range (which is dependant on the coagulant being
used), the stormwater is pumped from the untreated stormwater storage pond to a lined treatment
cell as a coagulant is added. The coagulant is added upstream of the pump to facilitate rapid mixing.

The water is kept in the lined treatment cell for clarification. In a batch mode process, clarification typ-
ically takes from 30 minutes to several hours. Prior to discharge, samples are withdrawn for analysis

of pH, coagulant concentration, and turbidity. If these levels are acceptable, the treated water is with-
drawn, filtered, and discharged.

Several configurations have been developed to withdraw treated water from the treatment cell. The
original configuration is a device that withdraws the treated water from just beneath the water sur-
face using a float with adjustable struts that prevent the float from settling on the cell bottom. This
reduces the possibility of picking up floc from the bottom of the cell. The struts are usually set at a min-
imum clearance of about 12 inches; that is, the float will come within 12 inches of the bottom of the
cell. Other systems have used vertical guides or cables which constrain the float, allowing it to drift up
and down with the water level. More recent designs have an H-shaped array of pipes, set on the hori-
zontal.This scheme provides for withdrawal from four points rather than one. This configuration
reduces the likelihood of sucking settled solids from the bottom. It also reduces the tendency for a vor-
tex to form. Inlet diffusers, a long floating or fixed pipe with many small holes in it, are also an option.

Safety is a primary concern. Design should consider the hazards associated with operations, such
as sampling. Facilities should be designed to reduce slip hazards and drowning. Tanks and ponds
should have life rings, ladders, or steps extending from the bottom to the top.

Sizing Batch Chemical Treatment Systems

Chemical treatment systems must be designed to control the velocity and peak volumetric flow rate
that is discharged from the system and consequently the project site. See Element 3: Control Flow
Rates for further details on this requirement.
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The total volume of the untreated stormwater storage pond and treatment cells must be large
enough to treat stormwater that is produced during multiple day storm events. It is recommended
that at a minimum the untreated stormwater storage pond be sized to hold 1.5 times the volume of
runoff generated from the site during the 10-year, 24-hour storm event. Bypass should be provided
around the chemical treatment system to accommodate extreme storm events. Runoff volume shall
be calculated using the methods presented in [1I-2.3 Single Event Hydrograph Method. Worst-case
land cover conditions (i.e., producing the most runoff) should be used for analyses (in most cases,
this would be the land cover conditions just prior to final landscaping).

Primary settling should be encouraged in the untreated stormwater storage pond. A forebay with
access for maintenance may be beneficial.

There are two opposing considerations in sizing the treatment cells. A larger cell is able to treat a lar-
ger volume of water each time a batch is processed. However, the larger the cell, the longer the time
required to empty the cell. A larger cell may also be less effective at flocculation and therefore
require a longer settling time. The simplest approach to sizing the treatment cell is to multiply the
allowable discharge flow rate (as determined by the guidance in Element 3: Control Flow Rates)
times the desired drawdown time. A 4-hour drawdown time allows one batch per cell per 8-hour
work period, given 1 hour of flocculation followed by two hours of settling.

See BMP C251: Construction Stormwater Filtration for details on sizing the filtration system at the
end of the batch chemical treatment system.

If the chemical treatment system design does not allow you to discharge at the rates as required by
Element 3: Control Flow Rates, and if the site has a permanent Flow Control BMP that will serve the
planned development, the discharge from the chemical treatment system may be directed to the per-
manent Flow Control BMP to comply with Element 3: Control Flow Rates. In this case, all discharge
(including water passing through the treatment system and stormwater bypassing the treatment sys-
tem) will be directed into the permanent Flow Control BMP. If site constraints make locating the
untreated stormwater storage pond difficult, the permanent Flow Control BMP may be divided to
serve as the untreated stormwater storage pond and the post-treatment temporary flow control
pond. A berm or barrier must be used in this case so the untreated water does not mix with the
treated water. Both untreated stormwater storage requirements, and adequate post-treatment flow
control must be achieved. The designer must document in the Construction SWPPP how the per-
manent Flow Control BMP is able to attenuate the discharge from the site to meet the requirements
of Element 3: Control Flow Rates. If the design of the permanent Flow Control BMP was modified
for temporary construction flow control purposes, the construction of the permanent Flow Control
BMP must be finalized, as designed for its permanent function, at project completion.

Flow-Through Chemical Treatment Systems

Background on Flow-Through Chemical Treatment Systems

A flow-through chemical treatment system adds a sand filtration component to the batch chemical
treatment system's treatment train following flocculation. The coagulant is added to the stormwater
upstream of the sand filter so that the coagulation and flocculation step occur immediately prior to the
filter. The advantage of a flow-through chemical treatment system is the time saved by immediately
filtering the water, as opposed to waiting for the clarification process necessary in a batch chemical
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treatment system. See BMP C251: Construction Stormwater Filtration for more information on fil-
tration.

Design and Installation of Flow-Through Chemical Treatment Systems

At a minimum, a flow-through chemical treatment system consists of a stormwater collection system
(either a temporary diversion or the permanent site drainage system), an untreated stormwater stor-
age pond, and a chemically enhanced sand filtration system.

As with a batch treatment system, stormwater is collected at interception point(s) on the site and is
diverted by gravity or by pumping to an untreated stormwater storage pond or other untreated storm-
water holding area. The stormwater is stored until treatment occurs. It is important that the holding
pond be large enough to provide adequate storage.

Stormwater is then pumped from the untreated stormwater storage pond to the chemically
enhanced sand filtration system where a coagulant is added. Adjustments to pH may be necessary
before coagulant addition. The sand filtration system continually monitors the stormwater effluent for
turbidity and pH. If the discharge water is ever out of an acceptable range for turbidity or pH, the
water is returned to the untreated stormwater pond where it will begin the treatment process again.

Sizing Flow-Through Chemical Treatment Systems

Refer to BMP C251: Construction Stormwater Filtration for sizing requirements of flow-through
chemical treatment systems.

Factors Affecting the Chemical Treatment Process

Coagulants

Cationic polymers can be used as coagulants to destabilize negatively charged turbidity particles
present in natural waters, wastewater and stormwater. Polymers are large organic molecules that
are made up of subunits linked together in a chain-like structure. Attached to these chain-like struc-
tures are other groups that carry positive or negative charges, or have no charge. Polymers that
carry groups with positive charges are called cationic, those with negative charges are called
anionic, and those with no charge (neutral) are called nonionic. In practice, the only way to determ-
ine whether a polymer is effective for a specific application is to perform preliminary or on-site test-

ing.

Aluminum sulfate (alum) can also be used as a coagulant, as this chemical becomes positively
charged when dispersed in water.

Polymers are available as powders, concentrated liquids, and emulsions (which appear as milky
liquids). The latter are petroleum based, which are not allowed for construction stormwater treat-
ment. Polymer effectiveness can degrade with time and also from other influences. Thus, man-
ufacturers' recommendations for storage should be followed. Manufacturer’'s recommendations
usually do not provide assurance of water quality protection or safety to aquatic organisms. Con-
sideration of water quality protection is necessary in the selection and use of all polymers.
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Application

Application of coagulants at the appropriate concentration or dosage rate for optimum turbidity
removal is important for management of chemical cost, for effective performance, and to avoid
aquatic toxicity. The optimum dose in a given application depends on several site-specific features.
Turbidity of untreated water can be important with turbidities greater than 5,000 NTU. The surface
charge of particles to be removed is also important. Environmental factors that can influence dosage
rate are water temperature, pH, and the presence of constituents that consume or otherwise affect
coagulant effectiveness. Laboratory experiments indicate that mixing previously settled sediment
(floc sludge) with the untreated stormwater significantly improves clarification, therefore reducing
the effective dosage rate. Preparation of working solutions and thorough dispersal of coagulants in
water to be treated is also important to establish the appropriate dosage rate.

For a given water sample, there is generally an optimum dosage rate that yields the lowest residual
turbidity after settling. When dosage rates below this optimum value (underdosing) are applied,
there is an insufficient quantity of coagulant to react with, and therefore destabilize, all of the turbidity
present. The result is residual turbidity (after flocculation and settling) that is higher than with the
optimum dose. Overdosing, application of dosage rates greater than the optimum value, can also
negatively impact performance. Like underdosing, the result of overdosing is higher residual turbidity
than that with the optimum dose.

Mixing
The G-value, or just "G", is often used as a measure of the mixing intensity applied during coagu-

lation and flocculation. The symbol G stands for “velocity gradient”, which is related in part to the
degree of turbulence generated during mixing. High G-values mean high turbulence, and vice versa.

High G-values provide the best conditions for coagulant addition. With high G's, turbulence is high
and coagulants are rapidly dispersed to their appropriate concentrations for effective destabilization
of particle suspensions.

Low G-values provide the best conditions for flocculation. Here, the goal is to promote formation of
dense, compact flocs that will settle readily. Low G's provide low turbulence to promote particle col-
lisions so that flocs can form. Low G's generate sufficient turbulence such that collisions are effective
in floc formation, but do not break up flocs that have already formed.

pH Adjustment

The pH must be in the proper range for the coagulants to be effective, which is typically 6.5 to 8.5. As
polymers tend to lower the pH, it is important that the stormwater have sufficient buffering capacity.
Buffering capacity is a function of alkalinity. Without sufficient alkalinity, the application of the polymer
may lower the pH to below 6.5. A pH below 6.5 not only reduces the effectiveness of the polymer as
a coagulant, but it may also create a toxic condition for aquatic organisms. Stormwater may not be
discharged without readjustment of the pH to above 6.5. The target pH should be within 0.2 stand-
ard units of the receiving water's pH.

Experience gained at several projects in the City of Redmond has shown that the alkalinity needs to
be at least 50 mg/L to prevent a drop in pH to below 6.5 when the polymer is added.

2019 Stormwater Management Manual for Western Washington

Volume Il - Chapter 3 - Page 402



Maintenance Standards

Monitoring

At a minimum, the following monitoring shall be conducted. Test results shall be recorded on a daily
log kept on site. Additional testing may be required by the NPDES permit based on site conditions.

» Operational Monitoring
o Total volume treated and discharged.

o Flow must be continuously monitored and recorded at not greater than 15-minute inter-
vals.

o Type and amount of chemical used for pH adjustment.
o Type and amount of coagulant used for treatment.
o Settling time.

« Compliance Monitoring

o Influent and effluent pH, flocculent chemical concentration, and turbidity must be con-
tinuously monitored and recorded at not greater than 15-minute intervals.

o pH and turbidity of the receiving water.
« Biomonitoring

o Treated stormwater must be non-toxic to aquatic organisms. Treated stormwater must
be tested for aquatic toxicity or residual chemicals. Frequency of biomonitoring will be
determined by Ecology.

o Residual chemical tests must be approved by Ecology prior to their use.

o Iftesting treated stormwater for aquatic toxicity, you must test for acute (lethal) toxicity.
Bioassays shall be conducted by a laboratory accredited by Ecology, unless otherwise
approved by Ecology. Acute toxicity tests shall be conducted per the CTAPE protocol
and Appendix G of Whole Effluent Toxicity Testing Guidance and Test Review Criteria
(Marshall, 2016).

Discharge Compliance

Prior to discharge, treated stormwater must be sampled and tested for compliance with pH, floc-
culent chemical concentration, and turbidity limits. These limits may be established by the Con-
struction Stormwater General Permit or a site-specific discharge permit. Sampling and testing for
other pollutants may also be necessary at some sites. pH must be within the range of 6.5 to 8.5 stand-
ard units and not cause a change in the pH of the receiving water by more than 0.2 standard units.
Treated stormwater samples and measurements shall be taken from the discharge pipe or another
location representative of the nature of the treated stormwater discharge. Samples used for determ-
ining compliance with the water quality standards in the receiving water shall not be taken from the
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treatment pond prior to decanting. Compliance with the water quality standards is determined in the
receiving water.

Operator Training

Each project site using chemical treatment must have a trained operator who is certified for oper-
ation of an Enhanced Chemical Treatment system. The operator must be trained and certified by an
organization approved by Ecology. Organizations approved for operator training are found at the fol-
lowing website:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-
guidance-resources/Contaminated-water-on-construction-sites

Sediment Removal and Disposal

« Sediment shall be removed from the untreated stormwater storage pond and treatment cells
as necessary. Typically, sediment removal is required at least once during a wet season and
at the decommissioning of the chemical treatment system. Sediment remaining in the cells
between batches may enhance the settling process and reduce the required chemical
dosage.

« Sediment that is known to be non-toxic may be incorporated into the site away from drain-
ages.

BMP C251: Construction Stormwater Filtration

Purpose

Filtration removes sediment from runoff originating from disturbed areas of the site.

Conditions of Use

Traditional Construction Stormwater BMPs used to control soil erosion and sediment loss from con-
struction sites may not be adequate to ensure compliance with the water quality standard for tur-
bidity in the receiving water. Filtration may be used in conjunction with gravity settling to remove
sediment as small as fine silt (0.5 um). The reduction in turbidity will be dependent on the particle
size distribution of the sediment in the stormwater. In some circumstances, sedimentation and fil-
tration may achieve compliance with the water quality standard for turbidity.

The use of construction stormwater filtration does not require approval from Ecology as long as treat-
ment chemicals are not used. Filtration in conjunction with BMP C250: Construction Stormwater
Chemical Treatment requires testing under the Chemical Technology Assessment Protocol — Eco-
logy (CTAPE) before it can be initiated. Approval from Ecology must be obtained at each site where
chemical use is proposed prior to use. See https://-
fortress.wa.gov/ecy/publications/SummaryPages/ecy070258.html for a copy of the Request for
Chemical Treatment form.
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Design and Installation Specifications

Two types of filtration systems may be applied to construction stormwater treatment: rapid and slow.

Rapid filtration systems are the typical system used for water and wastewater treatment. They can
achieve relatively high hydraulic flow rates, on the order of 2 to 20 gpm/sf, because they have auto-
matic backwash systems to remove accumulated solids.

Slow filtration systems have very low hydraulic rates, on the order of 0.02 gpm/sf, because they do
not have backwash systems. Slow filtration systems have generally been used as post construction
BMPs to treat stormwater (see V-6 Filtration BMPs). Slow filtration is mechanically simple in com-
parison to rapid filtration, but requires a much larger filter area.

Filter Types and Efficiencies

Sand media filters are available with automatic backwashing features that can filter to 50 um particle
size. Screen or bag filters can filter down to 5 um. Fiber wound filters can remove particles down to
0.5 um. Filters should be sequenced from the largest to the smallest pore opening. Sediment
removal efficiency will be related to particle size distribution in the stormwater.

Treatment Process and Description

Stormwater is collected at interception point(s) on the site and diverted to an untreated stormwater
sediment pond or tank for removal of large sediment, and storage of the stormwater before it is
treated by the filtration system. In a rapid filtration system, the untreated stormwater is pumped from
the pond or tank through the filtration media. Slow filtration systems are designed using gravity to
convey water from the pond or tank to and through the filtration media.

Sizing
Filtration treatment systems must be designed to control the velocity and peak volumetric flow rate

that is discharged from the system and consequently the project site. See Element 3: Control Flow
Rates for further details on this requirement.

The untreated stormwater storage pond or tank should be sized to hold 1.5 times the volume of run-
off generated from the site during the 10-year, 24-hour storm event, minus the filtration treatment
system flowrate for an 8-hour period. For a chitosan-enhanced sand filtration system, the filtration
treatment system flowrate should be sized using a hydraulic loading rate between 6-8 gpm/ft2. Other
hydraulic loading rates may be more appropriate for other systems. Bypass should be provided
around the filtration treatment system to accommodate extreme storm events. Runoff volume shall
be calculated using the methods presented in [lI-2.3 Single Event Hydrograph Method. Worst-case
land cover conditions (i.e., producing the most runoff) should be used for analyses (in most cases,
this would be the land cover conditions just prior to final landscaping).

If the filtration treatment system design does not allow you to discharge at the rates as required by
Element 3: Control Flow Rates, and if the site has a permanent Flow Control BMP that will serve the
planned development, the discharge from the filtration treatment system may be directed to the per-
manent Flow Control BMP to comply with Element 3: Control Flow Rates. In this case, all discharge
(including water passing through the treatment system and stormwater bypassing the treatment
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system) will be directed into the permanent Flow Control BMP. If site constraints make locating the
untreated stormwater storage pond difficult, the permanent Flow Control BMP may be divided to
serve as the untreated stormwater storage pond and the post-treatment temporary flow control
pond. A berm or barrier must be used in this case so the untreated water does not mix with the
treated water. Both untreated stormwater storage requirements, and adequate post-treatment flow
control must be achieved. The designer must document in the Construction SWPPP how the per-
manent Flow Control BMP is able to attenuate the discharge from the site to meet the requirements
of Element 3: Control Flow Rates. If the design of the permanent Flow Control BMP was modified
for temporary construction flow control purposes, the construction of the permanent Flow Control
BMP must be finalized, as designed for its permanent function, at project completion.

Maintenance Standards

« Rapid sand filters typically have automatic backwash systems that are triggered by a pre-set
pressure drop across the filter. If the backwash water volume is not large or substantially more
turbid than the untreated stormwater stored in the holding pond or tank, backwash return to
the untreated stormwater pond or tank may be appropriate. However, other means of treat-
ment and disposal may be necessary.

» Screen, bag, and fiber filters must be cleaned and/or replaced when they become clogged.

« Sediment shall be removed from the storage and/or treatment ponds as necessary. Typically,
sediment removal is required once or twice during a wet season and at the decommissioning
of the ponds.

« Disposal of filtration equipment must comply with applicable local, state, and federal reg-
ulations.

BMP C252: Treating and Disposing of High pH Water

Purpose

When pH levels in stormwater rise above 8.5, it is necessary to lower the pH levels to the acceptable
range of 6.5 to 8.5 prior to discharge to surface or ground water. A pH level range of 6.5 t0 8.5 is typ-
ical for most natural watercourses, and this neutral pH range is required for the survival of aquatic
organisms. Should the pH rise or drop out of this range, fish and other aquatic organisms may
become stressed and may die.

Conditions of Use

« The water quality standard for pH in Washington State is in the range of 6.5 to 8.5. Storm-
water with pH levels exceeding water quality standards may be either neutralized on site or
disposed of to a sanitary sewer or concrete batch plant with pH neutralization capabilities.

« Neutralized stormwater may be discharged to surface waters under the Construction Storm-
water General permit.

» Neutralized process water such as concrete truck wash-out, hydro-demolition, or saw-cutting
slurry must be managed to prevent discharge to surface waters. Any stormwater
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contaminated during concrete work is considered process wastewater and must not be dis-
charged to waters of the State or stormwater collection systems.

« The process used for neutralizing and/or disposing of high pH stormwater from the site must
be documented in the Construction Stormwater Pollution Prevention Plan.

Causes of High pH

High pH at construction sites is most commonly caused by the contact of stormwater with poured or
recycled concrete, cement, mortars, and other Portland cement or lime containing construction
materials. (See BMP C151: Concrete Handling for more information on concrete handling pro-
cedures). The principal caustic agent in cement is calcium hydroxide (free lime).

Calcium hardness can contribute to high pH values and cause toxicity that is associated with high pH
conditions. A high level of calcium hardness in waters of the state is not allowed. Ground water stand-
ard for calcium and other dissolved solids in Washington State is less than 500 mg/I.

Treating High pH Stormwater by Carbon Dioxide Sparging

Advantages of Carbon Dioxide Sparging

« Rapidly neutralizes high pH water.
« Cost effective and safer to handle than acid compounds.

« COyis self-buffering. Itis difficult to overdose and create harmfully low pH levels.

« Material is readily available.

The Chemical Process of Carbon Dioxide Sparging

When carbon dioxide (CO») is added to water (H50), carbonic acid (HoCO3) is formed which can
further dissociate into a proton (H+) and a bicarbonate anion (HCO3-) as shown below:

C02 + H20<—> H2CO3<—> H+ + HCO3-

The free proton is a weak acid that can lower the pH. Water temperature has an effect on the reac-
tion as well. The colder the water temperature is, the slower the reaction occurs. The warmer the
water temperature is, the quicker the reaction occurs. Most construction applications in Washington
State have water temperatures in the 50°F or higher range so the reaction is almost simultaneous.

The Treatment Process of Carbon Dioxide Sparging

High pH water may be treated using continuous treatment, continuous discharge systems. These
manufactured systems continuously monitor influent and effluent pH to ensure that pH values are
within an acceptable range before being discharged. All systems must have fail safe automatic shut
off switches in the event that pH is not within the acceptable discharge range. Only trained operators
may operate manufactured systems. System manufacturers often provide trained operators or train-
ing on their devices.

The following procedure may be used when not using a continuous discharge system:
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10.

. Prior to treatment, the appropriate jurisdiction should be notified in accordance with the reg-

ulations set by the jurisdiction.

. Every effort should be made to isolate the potential high pH water in order to treat it separately

from other stormwater on-site.

Water should be stored in an acceptable storage facility, detention pond, or containment cell
prior to pH treatment.

Transfer water to be treated for pH to the pH treatment structure. Ensure that the pH treat-
ment structure size is sufficient to hold the amount of water that is to be treated. Do not fill the
pH treatment structure completely, allow at least 2 feet of freeboard.

The operator samples the water within the pH treatment structure for pH and notes the clarity
of the water. As a rule of thumb, less CO, is necessary for clearer water. The results of the
samples and water clarity observations should be recorded.

In the pH treatment structure, add CO5 until the pH falls into the range of 6.9-7.1. Adjusting
pH to within 0.2 pH units of receiving water (background pH) is recommended. It is unlikely
that pH can be adjusted to within 0.2 pH units using dry ice. Compressed carbon dioxide gas
should be introduced to the water using a carbon dioxide diffuser located near the bottom of
the pH treatment structure, this will allow carbon dioxide to bubble up through the water and
diffuse more evenly.

Slowly discharge the water, making sure water does not get stirred up in the process. Release
about 80% of the water from the pH treatment structure leaving any sludge behind. If turbidity
remains above the maximum allowable, consider adding filtration to the treatment train. See
BMP C251: Construction Stormwater Filtration.

Discharge treated water through a pond or drainage system.

Excess sludge needs to be disposed of properly as concrete waste. If several batches of
water are undergoing pH treatment, sludge can be left in the treatment structure for the next
batch treatment. Dispose of sludge when it fills 50% of the treatment structure volume.

Disposal must comply with applicable local, state, and federal regulations.

Treating High pH Stormwater by Food Grade Vinegar

Food grade vinegar that meets FDA standards may be used to neutralize high pH water. Food
grade vinegar is only 4% to 18% acetic acid with the remainder being water. Food grade vinegar
may be used if dosed just enough to lower pH sufficiently. Use a treatment process as described
above for CO, sparging, but add food grade vinegar instead of CO,.

This treatment option for high pH stormwater does not apply to anything but food grade vinegar.
Acetic acid does not equal vinegar. Any other product or waste containing acetic acid must go
through the evaluation process in Appendix G of Whole Effluent Toxicity Testing Guidance and Test
Review Criteria (Marshall, 2016).
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Disposal of High pH Stormwater

Sanitary Sewer Disposal

Local sewer authority approval is required prior to disposal via the sanitary sewer.

Concrete Batch Plant Disposal

o Only permitted facilities may accept high pH water.

« Contact the facility to ensure they can accept the high pH water.

Maintenance Standards

Safety and materials handling:
« All equipment should be handled in accordance with OSHA rules and regulations.
» Follow manufacturer guidelines for materials handling.

Each operator should provide:
« A diagram of the monitoring and treatment equipment.

« A description of the pumping rates and capacity the treatment equipment is capable of treat-
ing.

Each operator should keep a written record of the following:
o Client name and phone number.
» Date of treatment.
» Weather conditions.
o Project name and location.
» Volume of water treated.
o pH of untreated water.

« Amount of CO, or food grade vinegar needed to adjust water to a pH range of 6.9-7.1.

o pH of treated water.
« Discharge point location and description.

A copy of this record should be given to the client/contractor who should retain the record for three
years.
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Construction Stormwater Site Inspection Form

Project Name

Permit #

Inspection Date

Name of Certified Erosion Sediment Control Lead (CESCL) or qualified inspector if less than one acre

Print Name:

Time

Approximate rainfall amount since the last inspection (in inches):

Approximate rainfall amount in the last 24 hours (in inches):

Current Weather Clear I:l Cloudy |:| Mist |:| Rain I:l Wind D Fog |:|

A. Type of inspection:

B. Phase of Active Construction (check all that apply):

Pre Construction/installation of erosion/sediment

controls
Concrete pours

Offsite improvements

C. Questions:

ok wnNE

Weekly I:l Post Storm Event I:l Other I:l

Clearing/Demo/Grading

Vertical

Construction/buildings
Site temporary stabilized

Were all areas of construction and discharge points inspected?
Did you observe the presence of suspended sediment, turbidity, discoloration, or oil sheen Yes
Was a water quality sample taken during inspection? (refer to permit conditions S4 & S5)  Yes
Was there a turbid discharge 250 NTU or greater, or Transparency 6 cm or less?*
If yes to #4 was it reported to Ecology?
Is pH sampling required? pH range required is 6.5 to 8.5.

Infrastructure/storm/roads

Utilities

Final stabilization

Yes

Yes
Yes
Yes

No
No
No
No
No
No

If answering yes to a discharge, describe the event. Include when, where, and why it happened; what action was taken,

and when.

*|f answering yes to # 4 record NTU/Transparency with continual sampling daily until turbidity is 25 NTU or less/ transparency is 33

cm or greater.

Sampling Results: Date:
Parameter Method (circle one) Result Other/Note
NTU cm pH
Turbidity tube, meter, laboratory
pH Paper, kit, meter
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Construction Stormwater Site Inspection Form

D. Check the observed status of all items. Provide “Action Required “details and dates.

Element #

Inspection

BMPs
Inspected

yes | no | n/a

BMP needs
maintenance

BMP
failed

Action
required
(describe in
section F)

1
Clearing
Limits

Before beginning land disturbing
activities are all clearing limits,
natural resource areas (streams,
wetlands, buffers, trees) protected
with barriers or similar BMPs? (high
visibility recommended)

p
Construction
Access

Construction access is stabilized
with quarry spalls or equivalent
BMP to prevent sediment from

being tracked onto roads?

Sediment tracked onto the road
way was cleaned thoroughly at the
end of the day or more frequent as
necessary.

3
Control Flow
Rates

Are flow control measures installed
to control stormwater volumes and
velocity during construction and do
they protect downstream
properties and waterways from
erosion?

If permanent infiltration ponds are
used for flow control during
construction, are they protected
from siltation?

4
Sediment
Controls

All perimeter sediment controls
(e.g. silt fence, wattles, compost
socks, berms, etc.) installed, and
maintained in accordance with the
Stormwater Pollution Prevention
Plan (SWPPP).

Sediment control BMPs (sediment
ponds, traps, filters etc.) have been
constructed and functional as the
first step of grading.

Stormwater runoff from disturbed
areas is directed to sediment
removal BMP.

5
Stabilize
Soils

Have exposed un-worked soils
been stabilized with effective BMP
to prevent erosion and sediment
deposition?
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Construction Stormwater Site Inspection Form

Element #

Inspection

BMPs
Inspected

yes | no | n/a

BMP needs
maintenance

BMP
failed

Action
required
(describe in
section F)

5
Stabilize Soils
Cont.

Are stockpiles stabilized from erosion,
protected with sediment trapping
measures and located away from drain
inlet, waterways, and drainage
channels?

Have soils been stabilized at the end of
the shift, before a holiday or weekend
if needed based on the weather
forecast?

6
Protect
Slopes

Has stormwater and ground water
been diverted away from slopes and
disturbed areas with interceptor dikes,
pipes and or swales?

Is off-site storm water managed
separately from stormwater generated
on the site?

Is excavated material placed on uphill
side of trenches consistent with safety
and space considerations?

Have check dams been placed at
regular intervals within constructed
channels that are cut down a slope?

7
Drain Inlets

Storm drain inlets made operable
during construction are protected.

Are existing storm drains within the
influence of the project protected?

8
Stabilize
Channel and
Outlets

Have all on-site conveyance channels
been designed, constructed and
stabilized to prevent erosion from
expected peak flows?

Is stabilization, including armoring
material, adequate to prevent erosion
of outlets, adjacent stream banks,
slopes and downstream conveyance
systems?

9
Control
Pollutants

Are waste materials and demolition
debris handled and disposed of to
prevent contamination of stormwater?

Has cover been provided for all
chemicals, liquid products, petroleum
products, and other material?

Has secondary containment been
provided capable of containing 110%
of the volume?

Were contaminated surfaces cleaned
immediately after a spill incident?

Were BMPs used to prevent
contamination of stormwater by a pH
modifying sources?
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Construction Stormwater Site Inspection Form

sedimentation with appropriate BMPs?

Element # | Inspection BMPs BMP needs BMP Action
Inspected maintenance failed required
yes | no | n/a (describe in
section F)
9 Wheel wash wastewater is handled
Cont. and disposed of properly.
10 Concrete washout in designated areas.
Control No washout or excess concrete on the
Dewatering | ground.
Dewatering has been done to an
approved source and in compliance
with the SWPPP.
Were there any clean non turbid
dewatering discharges?
11 Are all temporary and permanent
Maintain erosion and sediment control BMPs
BMP maintained to perform as intended?
12 Has the project been phased to the
Manage the | maximum degree practicable?
Project Has regular inspection, monitoring and
maintenance been performed as
required by the permit?
Has the SWPPP been updated,
implemented and records maintained?
13 Is all Bioretention and Rain Garden
Protect LID Facilities protected from

Is the Bioretention and Rain Garden
protected against over compaction of
construction equipment and foot
traffic to retain its infiltration
capabilities?

Permeable pavements are clean and
free of sediment and sediment laden-
water runoff. Muddy construction
equipment has not been on the base
material or pavement.

Have soiled permeable pavements
been cleaned of sediments and pass
infiltration test as required by
stormwater manual methodology?

Heavy equipment has been kept off
existing soils under LID facilities to
retain infiltration rate.

E. Check all areas that have been inspected. ¢
All'in place BMPs D All disturbed soils |:| All concrete wash out area I:l All material storage areas |:|

All discharge locations |:| All equipment storage areas |:| All construction entrances/exits |:|
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Construction Stormwater Site Inspection Form

F. Elements checked “Action Required” (section D) describe corrective action to be taken. List the element number;
be specific on location and work needed. Document, initial, and date when the corrective action has been completed
and inspected.

Element Description and Location Action Required
#

Completion | Initials
Date

Attach additional page if needed

Sign the following certification:

“I certify that this report is true, accurate, and complete, to the best of my knowledge and belief”

Inspected by: (print) (Signature) Date:
Title/Qualification of Inspector:
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Issuance Date: November 18, 2020
Effective Date: January 1, 2021
Expiration Date: December 31, 2025

CONSTRUCTION STORMWATER
GENERAL PERMIT

National Pollutant Discharge Elimination System (NPDES) and State Waste Discharge
General Permit for Stormwater Discharges Associated with Construction Activity

State of Washington
Department of Ecology
Olympia, Washington 98504

In compliance with the provisions of
Chapter 90.48 Revised Code of Washington
(State of Washington Water Pollution Control Act)
and
Title 33 United States Code, Section 1251 et seq.
The Federal Water Pollution Control Act (The Clean Water Act)

Until this permit expires, is modified, or revoked, Permittees that have properly
obtained coverage under this general permit are authorized to discharge in accordance
with the special and general conditions that follow.

Vincent McGowan, P.E.
Water Quality Program Manager
Washington State Department of Ecology
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SUMMARY OF PERMIT REPORT SUBMITTALS

Refer to the Special and General Conditions within this permit for additional submittal requirements.
Appendix A provides a list of definitions. Appendix B provides a list of acronyms.

Table 1 Summary of Required Submittals

Permit Submittal Frequency First Submittal Date
Section

S5.A and High Turbidity/Transparency Phone As Necessary Within 24 hours

S8 Reporting

S5.B Discharge Monitoring Report Monthly* Within 15 days following the
end of each month

S5.F and Noncompliance Notification - As necessary Within 24 hours

S8 Telephone Notification

S5.F Noncompliance Notification - Written As necessary Within 5 Days of

Report non-compliance

S9.D Request for Chemical Treatment Form | As necessary Written approval from
Ecology is required prior to
using chemical treatment
(with the exception of dry ice,
CO2 or food grade vinegar to
adjust pH)

G2 Notice of Change in Authorization As necessary

G6 Permit Application for Substantive As necessary

Changes to the Discharge

G8 Application for Permit Renewal 1/permit cycle No later than 180 days
before expiration

S2.A Notice of Permit Transfer As necessary

G19 Notice of Planned Changes As necessary

G21 Reporting Anticipated Non-compliance | As necessary

NOTE: *Permittees must submit electronic Discharge Monitoring Reports (DMRs) to the Washington State
Department of Ecology monthly, regardless of site discharge, for the full duration of permit coverage. Refer
to Section S5.B of this General Permit for more specific information regarding DMRs.

Construction Stormwater General Permit
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Table 2 Summary of Required On-site Documentation

Document Title

Permit Conditions

Permit Coverage Letter

See Conditions S2, S5

Construction Stormwater General Permit (CSWGP)

See Conditions S2, S5

Site Log Book

See Conditions S4, S5

Stormwater Pollution Prevention Plan (SWPPP)

See Conditions S5, S9

Site Map

See Conditions S5, S9

Construction Stormwater General Permit
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SPECIAL CONDITIONS
S1. PERMIT COVERAGE

A. Permit Area

This Construction Stormwater General Permit (CSWGP) covers all areas of Washington State,
except for federal operators and Indian Country as specified in Special Condition S1.E.3 and 4.

B. Operators Required to Seek Coverage Under this General Permit

1. Operators of the following construction activities are required to seek coverage under
this CSWGP:

a. Clearing, grading and/or excavation that results in the disturbance of one or more
acres (including off-site disturbance acreage related to construction-support activity
as authorized in S1.C.2) and discharges stormwater to surface waters of the State;
and clearing, grading and/or excavation on sites smaller than one acre that are part
of a larger common plan of development or sale, if the common plan of
development or sale will ultimately disturb one acre or more and discharge
stormwater to surface waters of the State.

i This category includes forest practices (including, but not limited to, class IV
conversions) that are part of a construction activity that will result in the
disturbance of one or more acres, and discharge to surface waters of the State
(that is, forest practices that prepare a site for construction activities); and

b. Any size construction activity discharging stormwater to waters of the State that the
Washington State Department of Ecology (Ecology):

i Determines to be a significant contributor of pollutants to waters of the State
of Washington.

ii. Reasonably expects to cause a violation of any water quality standard.

2. Operators of the following activities are not required to seek coverage under this CSWGP
(unless specifically required under Special Condition S1.B.1.b, above):

a. Construction activities that discharge all stormwater and non-stormwater to
groundwater, sanitary sewer, or combined sewer, and have no point source
discharge to either surface water or a storm sewer system that drains to surface
waters of the State.

b. Construction activities covered under an Erosivity Waiver (Special Condition S1.F).

c. Routine maintenance that is performed to maintain the original line and grade,
hydraulic capacity, or original purpose of a facility.

C. Authorized Discharges

1. Stormwater Associated with Construction Activity. Subject to compliance with the terms
and conditions of this permit, Permittees are authorized to discharge stormwater
associated with construction activity to surface waters of the State or to a storm sewer
system that drains to surface waters of the State. (Note that “surface waters of the
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State” may exist on a construction site as well as off site; for example, a creek running
through a site.)

2. Stormwater Associated with Construction Support Activity. This permit also authorizes
stormwater discharge from support activities related to the permitted construction site
(for example, an on-site portable rock crusher, off-site equipment staging yards, material
storage areas, borrow areas, etc.) provided:

a. The support activity relates directly to the permitted construction site that is
required to have an NPDES permit; and

b. The support activity is not a commercial operation serving multiple unrelated
construction projects, and does not operate beyond the completion of the
construction activity; and

c. Appropriate controls and measures are identified in the Stormwater Pollution
Prevention Plan (SWPPP) for the discharges from the support activity areas.

3. Non-Stormwater Discharges. The categories and sources of non-stormwater discharges
identified below are authorized conditionally, provided the discharge is consistent with
the terms and conditions of this permit:

a. Discharges from fire-fighting activities.

b. Fire hydrant system flushing.

c. Potable water, including uncontaminated water line flushing.

d. Hydrostatic test water.

e. Uncontaminated air conditioning or compressor condensate.

f.  Uncontaminated groundwater or spring water.

g. Uncontaminated excavation dewatering water (in accordance with $9.D.10).
h. Uncontaminated discharges from foundation or footing drains.

i. Uncontaminated or potable water used to control dust. Permittees must minimize
the amount of dust control water used.

j.  Routine external building wash down that does not use detergents.
k. Landscape irrigation water.

The SWPPP must adequately address all authorized non-stormwater discharges, except for
discharges from fire-fighting activities, and must comply with Special Condition S3. At a
minimum, discharges from potable water (including water line flushing), fire hydrant system
flushing, and pipeline hydrostatic test water must undergo the following: dechlorination to a
concentration of 0.1 parts per million (ppm) or less, and pH adjustment to within 6.5 — 8.5
standard units (su), if necessary.

D. Prohibited Discharges

The following discharges to waters of the State, including groundwater, are prohibited:
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1. Concrete wastewater

2. Wastewater from washout and clean-up of stucco, paint, form release oils, curing
compounds and other construction materials.

3.  Process wastewater as defined by 40 Code of Federal Regulations (CFR) 122.2 (See
Appendix A of this permit).

4. Slurry materials and waste from shaft drilling, including process wastewater from shaft
drilling for construction of building, road, and bridge foundations unless managed
according to Special Condition S9.D.9.].

5. Fuels, oils, or other pollutants used in vehicle and equipment operation and
maintenance.

6. Soaps or solvents used in vehicle and equipment washing.
7. Wheel wash wastewater, unless managed according to Special Condition S9.D.9.

8. Discharges from dewatering activities, including discharges from dewatering of trenches
and excavations, unless managed according to Special Condition S9.D.10.

E. Limits on Coverage

Ecology may require any discharger to apply for and obtain coverage under an individual permit
or another more specific general permit. Such alternative coverage will be required when
Ecology determines that this CSWGP does not provide adequate assurance that water quality
will be protected, or there is a reasonable potential for the project to cause or contribute to a
violation of water quality standards.

The following stormwater discharges are not covered by this permit:

1. Post-construction stormwater discharges that originate from the site after completion of
construction activities and the site has undergone final stabilization.

2. Non-point source silvicultural activities such as nursery operations, site preparation,
reforestation and subsequent cultural treatment, thinning, prescribed burning, pest and
fire control, harvesting operations, surface drainage, or road construction and
maintenance, from which there is natural runoff as excluded in 40 CFR Subpart 122.

3. Stormwater from any federal operator.

4.  Stormwater from facilities located on Indian Country as defined in 18 U.S.C.§1151,
except portions of the Puyallup Reservation as noted below.

Indian Country includes:

a. Allland within any Indian Reservation notwithstanding the issuance of any patent,
and, including rights-of-way running through the reservation. This includes all
federal, tribal, and Indian and non-Indian privately owned land within the
reservation.

b. All off-reservation Indian allotments, the Indian titles to which have not been
extinguished, including rights-of-way running through the same.

c. All off-reservation federal trust lands held for Native American Tribes.
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Puyallup Exception: Following the Puyallup Tribes of Indians Land Settlement Act of
1989, 25 U.S.C. §1773; the permit does apply to land within the Puyallup
Reservation except for discharges to surface water on land held in trust by the

federal government.

5. Stormwater from any site covered under an existing NPDES individual permit in which
stormwater management and/or treatment requirements are included for all stormwater
discharges associated with construction activity.

6. Stormwater from a site where an applicable Total Maximum Daily Load (TMDL)
requirement specifically precludes or prohibits discharges from construction activity.

F. Erosivity Waiver

Construction site operators may qualify for an Erosivity Waiver from the CSWGP if the following
conditions are met:

1. The site will result in the disturbance of fewer than five (5) acres and the site is not a
portion of a common plan of development or sale that will disturb five (5) acres or
greater.

2. Calculation of Erosivity “R” Factor and Regional Timeframe:

a. The project’s calculated rainfall erosivity factor (“R” Factor) must be less than five
(5) during the period of construction activity, (See the CSWGP homepage
http://www.ecy.wa.gov/programs/wqg/stormwater/construction/index.html for a
link to the EPA’s calculator and step by step instructions on computing the “R”
Factor in the EPA Erosivity Waiver Fact Sheet). The period of construction activity
starts when the land is first disturbed and ends with final stabilization. In addition:

b. The entire period of construction activity must fall within the following timeframes:
i For sites west of the Cascades Crest: June 15 — September 15.

ii. For sites east of the Cascades Crest, excluding the Central Basin:
June 15 — October 15.

iii.  For sites east of the Cascades Crest, within the Central Basin: no timeframe
restrictions apply. The Central Basin is defined as the portions of Eastern
Washington with mean annual precipitation of less than 12 inches. For a map of
the Central Basin (Average Annual Precipitation Region 2), refer to:
http://www.ecy.wa.gov/programs/wg/stormwater/construction/resourcesguida
nce.html.

3. Construction site operators must submit a complete Erosivity Waiver certification form at
least one week before disturbing the land. Certification must include statements that the
operator will:

a. Comply with applicable local stormwater requirements; and

b. Implement appropriate erosion and sediment control BMPs to prevent violations of
water quality standards.

4. This waiver is not available for facilities declared significant contributors of pollutants as
defined in Special Condition S1.B.1.b or for any size construction activity that could
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reasonably expect to cause a violation of any water quality standard as defined in Special
Condition S1.B.1.b.ii.

5. This waiver does not apply to construction activities which include non-stormwater
discharges listed in Special Condition S1.C.3.

6. If construction activity extends beyond the certified waiver period for any reason, the
operator must either:

a. Recalculate the rainfall erosivity “R” factor using the original start date and a new
projected ending date and, if the “R” factor is still under 5 and the entire project
falls within the applicable regional timeframe in Special Condition S1.F.2.b,
complete and submit an amended waiver certification form before the original
waiver expires; or

b. Submit a complete permit application to Ecology in accordance with Special
Condition S2.A and B before the end of the certified waiver period.

S2. APPLICATION REQUIREMENTS

A. Permit Application Forms
1. Notice of Intent Form

a. Operators of new or previously unpermitted construction activities must submit a
complete and accurate permit application (Notice of Intent, or NOI) to Ecology.

b. Operators must apply using the electronic application form (NOI) available on Ecology’s
website (http://ecy.wa.gov/programs/wg/stormwater/construction/index.html).
Permittees unable to submit electronically (for example, those who do not have an
internet connection) must contact Ecology to request a waiver and obtain instructions
on how to obtain a paper NOI.

Department of Ecology

Water Quality Program - Construction Stormwater
PO Box 47696

Olympia, Washington 98504-7696

c. The operator must submit the NOI at least 60 days before discharging stormwater
from construction activities and must submit it prior to the date of the first public
notice (See Special Condition S2.B, below, for details). The 30-day public comment
period begins on the publication date of the second public notice. Unless Ecology
responds to the complete application in writing, coverage under the general permit
will automatically commence on the 31 day following receipt by Ecology of a
completed NOI, or the issuance date of this permit, whichever is later; unless Ecology
specifies a later date in writing as required by WAC173-226-200(2). See S8.B for
Limits on Coverage for New Discharges to TMDL or 303(d)-Listed Waters.

d. If an applicant intends to use a Best Management Practice (BMP) selected on the
basis of Special Condition S9.C.4 (“demonstrably equivalent” BMPs), the applicant
must notify Ecology of its selection as part of the NOI. In the event the applicant
selects BMPs after submission of the NOI, the applicant must provide notice of the
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selection of an equivalent BMP to Ecology at least 60 days before intended use of
the equivalent BMP.

e. Applicants must notify Ecology if they are aware of contaminated soils and/or
groundwater associated with the construction activity. Provide detailed information
with the NOI (as known and readily available) on the nature and extent of the
contamination (concentrations, locations, and depth), as well as pollution
prevention and/or treatment BMPs proposed to control the discharge of soil and/or
groundwater contaminants in stormwater. Examples of such detail may include, but
are not limited to:

i List or table of all known contaminants with laboratory test results showing
concentration and depth,

ii.  Map with sample locations,

iii. Related portions of the Stormwater Pollution Prevention Plan (SWPPP) that
address the management of contaminated and potentially contaminated
construction stormwater and dewatering water,

iv. Dewatering plan and/or dewatering contingency plan.
2. Transfer of Coverage Form

The Permittee can transfer current coverage under this permit to one or more new
operators, including operators of sites within a Common Plan of Development, provided:

i The Permittee submits a complete Transfer of Coverage Form to Ecology,
signed by the current and new discharger and containing a specific date for
transfer of permit responsibility, coverage and liability (including any
Administrative Orders associated with the permit); and

ii. Ecology does not notify the current discharger and new discharger of intent to
revoke coverage under the general permit. If this notice is not given, the
transfer is effective on the date specified in the written agreement.

When a current discharger (Permittee) transfers a portion of a permitted site, the current
discharger must also indicate the remaining permitted acreage after the transfer.
Transfers do not require public notice.

3. Modification of Coverage Form

Permittees must notify Ecology regarding any changes to the information provided on
the NOI by submitting an Update/Modification of Permit Coverage form in accordance
with General Conditions G6 and G19. Examples of such changes include, but are not
limited to:

i. Changes to the Permittee’s mailing address,
ii.  Changes to the on-site contact person information, and

iii. Changes to the area/acreage affected by construction activity.
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B. Public Notice

For new or previously unpermitted construction activities, the applicant must publish a public
notice at least one time each week for two consecutive weeks, at least 7 days apart, in a
newspaper with general circulation in the county where the construction is to take place. The
notice must be run after the NOI has been submitted and must contain:

1. Astatement that “The applicant is seeking coverage under the Washington State
Department of Ecology’s Construction Stormwater NPDES and State Waste Discharge
General Permit.”

2. The name, address, and location of the construction site.
3. The name and address of the applicant.

4. The type of construction activity that will result in a discharge (for example, residential
construction, commercial construction, etc.), and the total number of acres to be
disturbed over the lifetime of the project.

5. The name of the receiving water(s) (that is, the surface water(s) to which the site will
discharge), or, if the discharge is through a storm sewer system, the name of the
operator of the system and the receiving water(s) the system discharges to.

6. The statement: Any persons desiring to present their views to the Washington State
Department of Ecology regarding this application, or interested in Ecology’s action on this
application, may notify Ecology in writing no later than 30 days of the last date of
publication of this notice. Ecology reviews public comments and considers whether
discharges from this project would cause a measurable change in receiving water quality,
and, if so, whether the project is necessary and in the overriding public interest according
to Tier Il antidegradation requirements under WAC 173-201A-320. Comments can be
submitted to: Department of Ecology, PO Box 47696, Olympia, Washington 98504-7696
Attn: Water Quality Program, Construction Stormwater.

S3. COMPLIANCE WITH STANDARDS

A. Discharges must not cause or contribute to a violation of surface water quality standards
(Chapter 173-201A WAC), groundwater quality standards (Chapter 173-200 WAC),
sediment management standards (Chapter 173-204 WAC), and human health-based
criteria in the Federal water quality criteria applicable to Washington. (40 CFR Part 131.45)
Discharges that are not in compliance with these standards are prohibited.

B. Prior to the discharge of stormwater and non-stormwater to waters of the State, the
Permittee must apply All Known, Available, and Reasonable methods of prevention,
control, and Treatment (AKART). This includes the preparation and implementation of an
adequate SWPPP, with all appropriate BMPs installed and maintained in accordance with
the SWPPP and the terms and conditions of this permit.

C. Ecology presumes that a Permittee complies with water quality standards unless discharge
monitoring data or other site-specific information demonstrates that a discharge causes or
contributes to a violation of water quality standards, when the Permittee complies with the
following conditions. The Permittee must fully:
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1. Comply with all permit conditions, including; planning, sampling, monitoring,
reporting, and recordkeeping conditions.

2. Implement stormwater BMPs contained in stormwater management manuals
published or approved by Ecology, or BMPs that are demonstrably equivalent to BMPs
contained in stormwater management manuals published or approved by Ecology,
including the proper selection, implementation, and maintenance of all applicable and
appropriate BMPs for on-site pollution control. (For purposes of this section, the
stormwater manuals listed in Appendix 10 of the Phase | Municipal Stormwater Permit
are approved by Ecology.)

D. Where construction sites also discharge to groundwater, the groundwater discharges must
also meet the terms and conditions of this CSWGP. Permittees who discharge to
groundwater through an injection well must also comply with any applicable requirements
of the Underground Injection Control (UIC) regulations, Chapter 173-218 WAC.

S4. MONITORING REQUIREMENTS, BENCHMARKS, AND
REPORTING TRIGGERS

A. Site Log Book

The Permittee must maintain a site log book that contains a record of the implementation of
the SWPPP and other permit requirements, including the installation and maintenance of
BMPs, site inspections, and stormwater monitoring.

B. Site Inspections

Construction sites one (1) acre or larger that discharge stormwater to surface waters of the
State must have site inspections conducted by a Certified Erosion and Sediment Control Lead
(CESCL). Sites less than one (1) acre may have a person without CESCL certification conduct
inspections. (See Special Conditions S4.B.3 and B.4, below, for detailed requirements of the
Permittee’s CESCL.)

Site inspections must include all areas disturbed by construction activities, all BMPs, and all
stormwater discharge points under the Permittee’s operational control.

1. The Permittee must have staff knowledgeable in the principles and practices of erosion
and sediment control. The CESCL (sites one acre or more) or inspector (sites less than one
acre) must have the skills to assess the:

a. Site conditions and construction activities that could impact the quality of
stormwater; and

b. Effectiveness of erosion and sediment control measures used to control the quality
of stormwater discharges. The SWPPP must identify the CESCL or inspector, who
must be present on site or on-call at all times. The CESCL (sites one (1) acre or more)
must obtain this certification through an approved erosion and sediment control
training program that meets the minimum training standards established by Ecology.
(See BMP C160 in the manual, referred to in Special Condition S9.C.1 and 2.)

2.  The CESCL or inspector must examine stormwater visually for the presence of suspended
sediment, turbidity, discoloration, and oil sheen. BMP effectiveness must be evaluated to
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determine if it is necessary to install, maintain, or repair BMPs to improve the quality of
stormwater discharges.

Based on the results of the inspection, the Permittee must correct the problems
identified, by:

a. Reviewing the SWPPP for compliance with Special Condition S9 and making
appropriate revisions within 7 days of the inspection.

b. Immediately beginning the process of fully implementing and maintaining
appropriate source control and/or treatment BMPs, within 10 days of the
inspection. If installation of necessary treatment BMPs is not feasible within 10
days, Ecology may approve additional time when an extension is requested by a
Permittee within the initial 10-day response period.

c. Documenting BMP implementation and maintenance in the site log book.

3. The CESCL or inspector must inspect all areas disturbed by construction activities, all
BMPs, and all stormwater discharge points at least once every calendar week and within
24 hours of any discharge from the site. (For purposes of this condition, individual
discharge events that last more than one (1) day do not require daily inspections. For
example, if a stormwater pond discharges continuously over the course of a week, only
one (1) inspection is required that week.) Inspection frequency may be reduced to once
every calendar month for inactive sites that are temporarily stabilized.

4. The Permittee must summarize the results of each inspection in an inspection report or
checklist and enter the report/checklist into, or attach it to, the site log book. At a
minimum, each inspection report or checklist must include:

a. Inspection date and time.

b. Weather information.

c. The general conditions during inspection.

d. The approximate amount of precipitation since the last inspection.
e. The approximate amount of precipitation within the last 24 hours.

f. A summary or list of all implemented BMPs, including observations of all
erosion/sediment control structures or practices.

g. A description of:
i BMPs inspected (including location).
ii. BMPs that need maintenance and why.
iii. BMPs that failed to operate as designed or intended, and
iv.  Where additional or different BMPs are needed, and why.

h. A description of stormwater discharged from the site. The Permittee must note the
presence of suspended sediment, turbidity, discoloration, and oil sheen, as
applicable.
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i. Any water quality monitoring performed during inspection.

j.  General comments and notes, including a brief description of any BMP repairs,
maintenance, or installations made following the inspection.

k. Animplementation schedule for the remedial actions that the Permittee plans to
take if the site inspection indicates that the site is out of compliance. The remedial
actions taken must meet the requirements of the SWPPP and the permit.

I.  Asummary report of the inspection.

m. The name, title, and signature of the person conducting the site inspection, a phone
number or other reliable method to reach this person, and the following statement:
| certify that this report is true, accurate, and complete to the best of my knowledge
and belief.

Table 3 Summary of Primary Monitoring Requirements

Weekly
Size of Soll Weekly Site Weﬁ Kly Sampling w/ Weekly pH R CE.SCL f
Disturbance? Inspections Sar_np ing w/ Transparency Sampling? eqmrgd or
Turbidity Meter Tube Inspections?
Sites that disturb less
than 1 acre, but are . . . )
part of a larger Required Not Required Not Required Not Required No
Common Plan of
Development
Sites that disturb 1 Required Sampling Required - Required Yes
acre or more, but .
either method3
fewer than 5 acres
Sites that disturb 5 Required Required Not Required4 Required Yes
acres or more

1 Soil disturbance is calculated by adding together all areas that will be affected by construction activity.
Construction activity means clearing, grading, excavation, and any other activity that disturbs the surface of the
land, including ingress/egress from the site.

2 |If construction activity results in the disturbance of 1 acre or more, and involves significant concrete work (1,000
cubic yards of concrete or recycled concrete placed or poured over the life of a project) or the use of engineered
soils (soil amendments including but not limited to Portland cement-treated base [CTB], cement kiln dust [CKD], or
fly ash), and stormwater from the affected area drains to surface waters of the State or to a storm sewer
stormwater collection system that drains to other surface waters of the State, the Permittee must conduct pH
sampling in accordance with Special Condition S4.D.

3Sites with one or more acres, but fewer than 5 acres of soil disturbance, must conduct turbidity or transparency
sampling in accordance with Special Condition S4.C.4.a or b.

4 Sites equal to or greater than 5 acres of soil disturbance must conduct turbidity sampling using a turbidity meter
in accordance with Special Condition S4.C.4.a.
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C. Turbidity/Transparency Sampling Requirements
1. Sampling Methods

a. If construction activity involves the disturbance of five (5) acres or more, the
Permittee must conduct turbidity sampling per Special Condition S4.C.4.a, below.

b. If construction activity involves one (1) acre or more but fewer than five (5) acres of
soil disturbance, the Permittee must conduct either transparency sampling or
turbidity sampling per Special Condition S4.C.4.a or b, below.

2. Sampling Frequency

a. The Permittee must sample all discharge points at least once every calendar week
when stormwater (or authorized non-stormwater) discharges from the site or
enters any on-site surface waters of the state (for example, a creek running through
a site); sampling is not required on sites that disturb less than an acre.

b. Samples must be representative of the flow and characteristics of the discharge.
c. Sampling is not required when there is no discharge during a calendar week.

d. Sampling is not required outside of normal working hours or during unsafe
conditions.

e. If the Permittee is unable to sample during a monitoring period, the Permittee must
include a brief explanation in the monthly Discharge Monitoring Report (DMR).

f. Sampling is not required before construction activity begins.

g. The Permittee may reduce the sampling frequency for temporarily stabilized,
inactive sites to once every calendar month.

3.  Sampling Locations

a. Sampling is required at all points where stormwater associated with construction
activity (or authorized non-stormwater) is discharged off site, including where it
enters any on-site surface waters of the state (for example, a creek running through
a site).

b. The Permittee may discontinue sampling at discharge points that drain areas of the
project that are fully stabilized to prevent erosion.

c. The Permittee must identify all sampling point(s) in the SWPPP and on the site map
and clearly mark these points in the field with a flag, tape, stake or other visible
marker.

d. Sampling is not required for discharge that is sent directly to sanitary or combined
sewer systems.

e. The Permittee may discontinue sampling at discharge points in areas of the project
where the Permittee no longer has operational control of the construction activity.
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4. Sampling and Analysis Methods

a. The Permittee performs turbidity analysis with a calibrated turbidity meter

(turbidimeter) either on site or at an accredited lab. The Permittee must record the
results in the site log book in nephelometric turbidity units (NTUs).

b. The Permittee performs transparency analysis on site with a 1% inch diameter, 60
centimeter (cm)-long transparency tube. The Permittee will record the results in the
site log book in centimeters (cm).

Table 4 Monitoring and Reporting Requirements

Parameter Unit Analytical Method Sl el i
Frequency Value
. Weekly, if
Turbidity NTU SM2130 discharging 25 NTUs
Manufacturer .
Transparency | Cm instructions, or \é\ll:s:;yr lifn 33cm
Ecology guidance ging

5. Turbidity/Transparency Benchmark Values and Reporting Triggers

The benchmark value for turbidity is 25 NTUs. The benchmark value for transparency is
33 centimeters (cm). Note: Benchmark values do not apply to discharges to segments of
water bodies on Washington State’s 303(d) list (Category 5) for turbidity, fine sediment,

or phosphorus; these discharges are subject to a numeric effluent limit for turbidity.
Refer to Special Condition S8 for more information and follow S5.F — Noncompliance
Notification for reporting requirements applicable to discharges which exceed the

numeric effluent limit for turbidity.

a. Turbidity 26 — 249 NTUs, or Transparency 32 —7 cm:

If the discharge turbidity is 26 to 249 NTUs; or if discharge transparency is 32 to 7
cm, the Permittee must:

b. Turbidity 250 NTUs or greater, or Transparency 6 cm or less:

Immediately begin the process to fully implement and maintain appropriate

source control and/or treatment BMPs, and no later than 10 days of the date
the discharge exceeded the benchmark. If installation of necessary treatment
BMPs is not feasible within 10 days, Ecology may approve additional time when
the Permittee requests an extension within the initial 10-day response period.

Review the SWPPP for compliance with Special Condition S9 and make

appropriate revisions within 7 days of the date the discharge exceeded the
benchmark.

Document BMP implementation and maintenance in the site log book.

If a discharge point’s turbidity is 250 NTUs or greater, or if discharge transparency is
less than or equal to 6 cm, the Permittee must complete the reporting and adaptive
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management process described below. For discharges which are subject to a
numeric effluent limit for turbidity, see S5.F — Noncompliance Notification.

i Within 24 hours, telephone or submit an electronic report to the applicable
Ecology Region’s Environmental Report Tracking System (ERTS) number (or
through Ecology’s Water Quality Permitting Portal [WQWebPortal] — Permit
Submittals when the form is available), in accordance with Special Condition S5.A.

e Central Region (Okanogan, Chelan, Douglas, Kittitas, Yakima, Klickitat,
Benton): (509) 575-2490

e  Eastern Region (Adams, Asotin, Columbia, Ferry, Franklin, Garfield,
Grant, Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla, Whitman):
(509) 329-3400

e  Northwest Region (Kitsap, Snohomish, Island, King, San Juan, Skagit,
Whatcom): (425) 649-7000

e  Southwest Region (Grays Harbor, Lewis, Mason, Thurston, Pierce, Clark,
Cowlitz, Skamania, Wahkiakum, Clallam, Jefferson, Pacific): (360) 407-6300

These numbers and a link to the ERTS reporting page are also listed at the following
website: http://www.ecy.wa.gov/programs/wg/stormwater/construction/index.html.

ii. Immediately begin the process to fully implement and maintain appropriate
source control and/or treatment BMPs as soon as possible, addressing the
problems within 10 days of the date the discharge exceeded the benchmark. If
installation of necessary treatment BMPs is not feasible within 10 days, Ecology
may approve additional time when the Permittee requests an extension within
the initial 10-day response period.

iii.  Sample discharges daily until:
a) Turbidity is 25 NTUs (or lower); or
b) Transparency is 33 cm (or greater); or

c) The Permittee has demonstrated compliance with the water quality
standard for turbidity:

1) No more than 5 NTUs over background turbidity, if background is less
than 50 NTUs, or

2)  No more than 10% over background turbidity, if background is 50
NTUs or greater; or

*Note: background turbidity in the receiving water must be
measured immediately upstream (upgradient) or outside of the area
of influence of the discharge.

d) The discharge stops or is eliminated.

iv. Review the SWPPP for compliance with Special Condition S9 and make
appropriate revisions within seven (7) days of the date the discharge exceeded
the benchmark.
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v.  Document BMP implementation and maintenance in the site log book.

Compliance with these requirements does not relieve the Permittee from responsibility to
maintain continuous compliance with permit benchmarks.

D. pH Sampling Requirements — Significant Concrete Work or Engineered Soils

If construction activity results in the disturbance of 1 acre or more, and involves significant
concrete work (significant concrete work means greater than 1000 cubic yards placed or
poured concrete or recycled concrete used over the life of a project) or the use of engineered
soils (soil amendments including but not limited to Portland cement-treated base [CTB],
cement kiln dust [CKD], or fly ash), and stormwater from the affected area drains to surface
waters of the State or to a storm sewer system that drains to surface waters of the State, the
Permittee must conduct pH sampling as set forth below. Note: In addition, discharges to
segments of water bodies on Washington State’s 303(d) list (Category 5) for high pH are subject
to a numeric effluent limit for pH; refer to Special Condition S8.

1. The Permittee must perform pH analysis on site with a calibrated pH meter, pH test kit,
or wide range pH indicator paper. The Permittee must record pH sampling results in the
site log book.

2. During the applicable pH monitoring period defined below, the Permittee must obtain a
representative sample of stormwater and conduct pH analysis at least once per week.

a. For sites with significant concrete work, the Permittee must begin the pH sampling
period when the concrete is first placed or poured and exposed to precipitation, and
continue weekly throughout and after the concrete placement, pour and curing
period, until stormwater pH is in the range of 6.5 to 8.5 (su).

b. For sites with recycled concrete where monitoring is required, the Permittee must
begin the weekly pH sampling period when the recycled concrete is first exposed to
precipitation and must continue until the recycled concrete is fully stabilized with
the stormwater pH in the range of 6.5 to 8.5 (su).

c. For sites with engineered soils, the Permittee must begin the pH sampling period
when the soil amendments are first exposed to precipitation and must continue
until the area of engineered soils is fully stabilized.

3. The Permittee must sample pH in the sediment trap/pond(s) or other locations that
receive stormwater runoff from the area of significant concrete work or engineered soils
before the stormwater discharges to surface waters.

4. The benchmark value for pH is 8.5 standard units. Anytime sampling indicates that pH is
8.5 or greater, the Permittee must either:

a. Prevent the high pH water (8.5 or above) from entering storm sewer systems or
surface waters of the state; or

b. If necessary, adjust or neutralize the high pH water until it is in the range of pH 6.5 to
8.5 (su) using an appropriate treatment BMP such as carbon dioxide (CO>) sparging, dry
ice or food grade vinegar. The Permittee must obtain written approval from Ecology
before using any form of chemical treatment other than CO; sparging, dry ice or food
grade vinegar.
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S5. REPORTING AND RECORDKEEPING REQUIREMENTS

A. High Turbidity Reporting

Anytime sampling performed in accordance with Special Condition S4.C indicates turbidity has
reached the 250 NTUs or more (or transparency less than or equal to 6 cm), high turbidity
reporting level, the Permittee must notify Ecology within 24 hours of analysis either by calling
the applicable Ecology Region’s Environmental Report Tracking System (ERTS) number by
phone or by submitting an electronic ERTS report (through Ecology’s Water Quality Permitting
Portal (WQWebPortal) — Permit Submittals when the form is available). See the CSWGP website
for links to ERTS and the WQWebPortal. (http://www.ecy.wa.gov/programs/wg/stormwater/
construction/index.html) Also, see phone numbers in Special Condition S4.C.5.b.i.

B. Discharge Monitoring Reports (DMRs)

Permittees required to conduct water quality sampling in accordance with Special Conditions
S4.C (Turbidity/Transparency), S4.D (pH), S8 (303[d]/TMDL sampling), and/or G12 (Additional
Sampling) must submit the results to Ecology.

Permittees must submit monitoring data using Ecology's WQWebDMR web application
accessed through Ecology’s Water Quality Permitting Portal.

Permittees unable to submit electronically (for example, those who do not have an internet
connection) must contact Ecology to request a waiver and obtain instructions on how to obtain
a paper copy DMR at:

Department of Ecology

Water Quality Program - Construction Stormwater
PO Box 47696

Olympia, WA 98504-7696

Permittees who obtain a waiver not to use WQWebDMR must use the forms provided to them
by Ecology; submittals must be mailed to the address above. Permittees must submit DMR
forms to be received by Ecology within 15 days following the end of each month.

If there was no discharge during a given monitoring period, all Permittees must submit a DMR
as required with “no discharge” entered in place of the monitoring results. DMRs are required
for the full duration of permit coverage (from the first full month following the effective date of
permit coverage up until Ecology has approved termination of the coverage). For more
information, contact Ecology staff using information provided at the following website:
WWWw.ecy.wa.gov/programs/wg/permits/paris/contacts.html.

C. Records Retention

The Permittee must retain records of all monitoring information (site log book, sampling
results, inspection reports/checklists, etc.), Stormwater Pollution Prevention Plan, copy of the
permit coverage letter (including Transfer of Coverage documentation) and any other
documentation of compliance with permit requirements for the entire life of the construction
project and for a minimum of five (5) years following the termination of permit coverage. Such
information must include all calibration and maintenance records, and records of all data used
to complete the application for this permit. This period of retention must be extended during
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the course of any unresolved litigation regarding the discharge of pollutants by the Permittee
or when requested by Ecology.

D. Recording Results

For each measurement or sample taken, the Permittee must record the following information:
1. Date, place, method, and time of sampling or measurement.
2. The first and last name of the individual who performed the sampling or measurement.
3. The date(s) the analyses were performed.
4. The first and last name of the individual who performed the analyses.
5. The analytical techniques or methods used.
6. The results of all analyses.

E. Additional Monitoring by the Permittee

If the Permittee samples or monitors any pollutant more frequently than required by this
permit using test procedures specified by Special Condition S4 of this permit, the sampling
results for this monitoring must be included in the calculation and reporting of the data
submitted in the Permittee’s DMR.

F. Noncompliance Notification

In the event the Permittee is unable to comply with any part of the terms and conditions of this
permit, and the resulting noncompliance may cause a threat to human health or the
environment (such as but not limited to spills or fuels or other materials, catastrophic pond or
slope failure, and discharges that violate water quality standards), or exceed numeric effluent
limitations (see S8 — Discharges to 303(d) or TMDL Waterbodies), the Permittee must, upon
becoming aware of the circumstance:

1. Notify Ecology within 24 hours of the failure to comply by calling the applicable Regional
office ERTS phone number (refer to Special Condition S4.C.5.b.i, or go to
https://ecology.wa.gov/About-us/Get-involved/Report-an-environmental-issue to find
contact information for the regional offices.)

2. Immediately take action to prevent the discharge/pollution, or otherwise stop or correct
the noncompliance, and, if applicable, repeat sampling and analysis of any noncompliance
immediately and submit the results to Ecology within five (5) days of becoming aware of
the violation (See S5.F.3, below, for details on submitting results in a report).

3.  Submit a detailed written report to Ecology within five (5) days of the time the Permittee
becomes aware of the circumstances, unless requested earlier by Ecology. The report must
be submitted using Ecology’s Water Quality Permitting Portal (WQWebPortal) — Permit
Submittals, unless a waiver from electronic reporting has been granted according to S5.B.
The report must contain a description of the noncompliance, including exact dates and
times, and if the noncompliance has not been corrected, the anticipated time it is expected
to continue; and the steps taken or planned to reduce, eliminate, and prevent
reoccurrence of the noncompliance.
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The Permittee must report any unanticipated bypass and/or upset that exceeds any
effluent limit in the permit in accordance with the 24-hour reporting requirement
contained in 40 C.F.R. 122.41(l)(6).

Compliance with these requirements does not relieve the Permittee from responsibility
to maintain continuous compliance with the terms and conditions of this permit or the
resulting liability for failure to comply. Upon request of the Permittee, Ecology may waive
the requirement for a written report on a case-by-case basis, if the immediate
notification is received by Ecology within 24 hours.

G. Access to Plans and Records

1. The Permittee must retain the following permit documentation (plans and records) on
site, or within reasonable access to the site, for use by the operator or for on-site review
by Ecology or the local jurisdiction:

a. General Permit

b. Permit Coverage Letter

c. Stormwater Pollution Prevention Plan (SWPPP)
d. Site Log Book

e. Erosivity Waiver (if applicable)

2. The Permittee must address written requests for plans and records listed above (Special
Condition S5.G.1) as follows:

a. The Permittee must provide a copy of plans and records to Ecology within 14 days of
receipt of a written request from Ecology.

b. The Permittee must provide a copy of plans and records to the public when
requested in writing. Upon receiving a written request from the public for the
Permittee’s plans and records, the Permittee must either:

i Provide a copy of the plans and records to the requester within 14 days of a
receipt of the written request; or

ii.  Notify the requester within 10 days of receipt of the written request of the
location and times within normal business hours when the plans and records
may be viewed; and provide access to the plans and records within 14 days of
receipt of the written request; or

Within 14 days of receipt of the written request, the Permittee may submit a
copy of the plans and records to Ecology for viewing and/or copying by the
requester at an Ecology office, or a mutually agreed location. If plans and
records are viewed and/or copied at a location other than at an Ecology office,
the Permittee will provide reasonable access to copying services for which a
reasonable fee may be charged. The Permittee must notify the requester
within 10 days of receipt of the request where the plans and records may be
viewed and/or copied.
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S6. PERMIT FEES

The Permittee must pay permit fees assessed by Ecology. Fees for stormwater discharges covered
under this permit are established by Chapter 173-224 WAC. Ecology continues to assess permit
fees until the permit is terminated in accordance with Special Condition S10 or revoked in
accordance with General Condition G5.

S7. SOLID AND LIQUID WASTE DISPOSAL

The Permittee must handle and dispose of solid and liquid wastes generated by construction
activity, such as demolition debris, construction materials, contaminated materials, and waste
materials from maintenance activities, including liquids and solids from cleaning catch basins and
other stormwater facilities, in accordance with:

A. Special Condition S3, Compliance with Standards.
B. WAC173-216-110.

C. Other applicable regulations.

S8. DISCHARGES TO 303(d) OR TMDL WATERBODIES

A. Sampling and Numeric Effluent Limits For Certain Discharges to 303(d)-Listed
Water Bodies

1. Permittees who discharge to segments of water bodies listed as impaired by the State of
Washington under Section 303(d) of the Clean Water Act for turbidity, fine sediment,
high pH, or phosphorus, must conduct water quality sampling according to the
requirements of this section, and Special Conditions $4.C.2.b-f and S4.C.3.b-d, and must
comply with the applicable numeric effluent limitations in S8.C and S8.D.

2. All references and requirements associated with Section 303(d) of the Clean Water Act
mean the most current listing by Ecology of impaired waters (Category 5) that exists on
January 1, 2021, or the date when the operator’s complete permit application is received
by Ecology, whichever is later.

B. Limits on Coverage for New Discharges to TMDL or 303(d)-Listed Waters

Construction sites that discharge to a TMDL or 303(d)-listed waterbody are not eligible for
coverage under this permit unless the operator:
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1. Prevents exposing stormwater to pollutants for which the waterbody is impaired, and
retains documentation in the SWPPP that details procedures taken to prevent exposure
on site; or

2.  Documents that the pollutants for which the waterbody is impaired are not present at
the site, and retains documentation of this finding within the SWPPP; or

3. Provides Ecology with data indicating the discharge is not expected to cause or
contribute to an exceedance of a water quality standard, and retains such data on site
with the SWPPP. The operator must provide data and other technical information to
Ecology that sufficiently demonstrate:

a. Fordischarges to waters without an EPA-approved or -established TMDL, that the
discharge of the pollutant for which the water is impaired will meet in-stream water
quality criteria at the point of discharge to the waterbody; or

b. For discharges to waters with an EPA-approved or -established TMDL, that there is
sufficient remaining wasteload allocation in the TMDL to allow construction
stormwater discharge and that existing dischargers to the waterbody are subject to
compliance schedules designed to bring the waterbody into attainment with water
quality standards.

Operators of construction sites are eligible for coverage under this permit only after
Ecology makes an affirmative determination that the discharge will not cause or
contribute to the existing impairment or exceed the TMDL.

C. Sampling and Numeric Effluent Limits for Discharges to Water Bodies on the 303(d) List
for Turbidity, Fine Sediment, or Phosphorus

1. Permittees who discharge to segments of water bodies on the 303(d) list (Category 5) for
turbidity, fine sediment, or phosphorus must conduct turbidity sampling in accordance
with Special Condition S4.C.2 and comply with either of the numeric effluent limits noted
in Table 5 below.

2. As an alternative to the 25 NTUs effluent limit noted in Table 5 below (applied at the
point where stormwater [or authorized non-stormwater] is discharged off-site),
Permittees may choose to comply with the surface water quality standard for turbidity.
The standard is: no more than 5 NTUs over background turbidity when the background
turbidity is 50 NTUs or less, or no more than a 10% increase in turbidity when the
background turbidity is more than 50 NTUs. In order to use the water quality standard
requirement, the sampling must take place at the following locations:

a. Background turbidity in the 303(d)-listed receiving water immediately upstream
(upgradient) or outside the area of influence of the discharge.

b. Turbidity at the point of discharge into the 303(d)-listed receiving water, inside the
area of influence of the discharge.

3. Discharges that exceed the numeric effluent limit for turbidity constitute a violation of
this permit.

4. Permittees whose discharges exceed the numeric effluent limit must sample discharges
daily until the violation is corrected and comply with the non-compliance notification
requirements in Special Condition S5.F.
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Table 5 Turbidity, Fine Sediment & Phosphorus Sampling and Limits for 303(d)-Listed Waters

Parameter identified in Parameter Unit Analytical Sampling Numeric Effluent
303(d) listing Sampled Method Frequency Limit2
o  Turbidity Turbidity NTU | SM2130 Weekly, if 25 NTUs, at the point
e Fine Sediment discharging where stormwater is
e  Phosphorus discharged from the
site; OR

In compliance with
the surface water
quality standard for
turbidity (S8.C.2.a)

1 Permittees subject to a numeric effluent limit for turbidity may, at their discretion, choose either
numeric effluent limitation based on site-specific considerations including, but not limited to,
safety, access and convenience.

D. Discharges to Water Bodies on the 303(d) List for High pH

1. Permittees who discharge to segments of water bodies on the 303(d) list (Category 5) for
high pH must conduct pH sampling in accordance with the table below, and comply with
the numeric effluent limit of pH 6.5 to 8.5 su (Table 6).

Table 6 pH Sampling and Limits for 303(d)-Listed Waters

Parameter identified in 303(d) Parameter Analytical Sampling Numeric Effluent
listing Sampled/Units Method Frequency Limit
. pH /Standard Weekly, if In the range of
High pH Units PHmeter | jischarging | 6.5 - 8.5 su

2. At the Permittee’s discretion, compliance with the limit shall be assessed at one of the
following locations:

a. Directly in the 303(d)-listed waterbody segment, inside the immediate area of
influence of the discharge; or

b. Alternatively, the Permittee may measure pH at the point where the discharge
leaves the construction site, rather than in the receiving water.

3. Discharges that exceed the numeric effluent limit for pH (outside the range of 6.5 — 8.5 su)
constitute a violation of this permit.

4. Permittees whose discharges exceed the numeric effluent limit must sample discharges
daily until the violation is corrected and comply with the non-compliance notification
requirements in Special Condition S5.F.

E. Sampling and Limits for Sites Discharging to Waters Covered by a TMDL or another
Pollution Control Plan
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1. Discharges to a waterbody that is subject to a Total Maximum Daily Load (TMDL) for
turbidity, fine sediment, high pH, or phosphorus must be consistent with the TMDL. Refer
to http://www.ecy.wa.gov/programs/wg/tmdl/TMDLsbyWria/TMDLbyWria.html for
more information on TMDLs.

a. Where an applicable TMDL sets specific waste load allocations or requirements for
discharges covered by this permit, discharges must be consistent with any specific
waste load allocations or requirements established by the applicable TMDL.

i The Permittee must sample discharges weekly, unless otherwise specified by
the TMDL, to evaluate compliance with the specific waste load allocations or
requirements.

ii.  Analytical methods used to meet the monitoring requirements must conform
to the latest revision of the Guidelines Establishing Test Procedures for the
Analysis of Pollutants contained in 40 CFR Part 136.

iii.  Turbidity and pH methods need not be accredited or registered unless
conducted at a laboratory which must otherwise be accredited or registered.

b. Where an applicable TMDL has established a general waste load allocation for
construction stormwater discharges, but has not identified specific requirements,
compliance with Special Conditions S4 (Monitoring) and S9 (SWPPPs) will constitute
compliance with the approved TMDL.

c. Where an applicable TMDL has not specified a waste load allocation for construction
stormwater discharges, but has not excluded these discharges, compliance with
Special Conditions S4 (Monitoring) and S9 (SWPPPs) will constitute compliance with
the approved TMDL.

d. Where an applicable TMDL specifically precludes or prohibits discharges from
construction activity, the operator is not eligible for coverage under this permit.

S9. STORMWATER POLLUTION PREVENTION PLAN

The Permittee must prepare and properly implement an adequate Stormwater Pollution
Prevention Plan (SWPPP) for construction activity in accordance with the requirements of this
permit beginning with initial soil disturbance and until final stabilization.

A. The Permittee’s SWPPP must meet the following objectives:

1. To identify best management practices (BMPs) which prevent erosion and sedimentation,
and to reduce, eliminate or prevent stormwater contamination and water pollution from
construction activity.

2. To prevent violations of surface water quality, groundwater quality, or sediment
management standards.

3. To control peak volumetric flow rates and velocities of stormwater discharges.
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B. General Requirements

1. The SWPPP must include a narrative and drawings. All BMPs must be clearly referenced in
the narrative and marked on the drawings. The SWPPP narrative must include
documentation to explain and justify the pollution prevention decisions made for the
project. Documentation must include:

a. Information about existing site conditions (topography, drainage, soils, vegetation, etc.).
b. Potential erosion problem areas.

c. The 13 elements of a SWPPP in Special Condition $9.D.1-13, including BMPs
used to address each element.

d. Construction phasing/sequence and general BMP implementation schedule.

e. The actions to be taken if BMP performance goals are not achieved—for example,
a contingency plan for additional treatment and/or storage of stormwater that
would violate the water quality standards if discharged.

f.  Engineering calculations for ponds, treatment systems, and any other designed
structures. When a treatment system requires engineering calculations, these
calculations must be included in the SWPPP. Engineering calculations do not need to
be included in the SWPPP for treatment systems that do not require such calculations.

2. The Permittee must modify the SWPPP if, during inspections or investigations conducted
by the owner/operator, or the applicable local or state regulatory authority, it is
determined that the SWPPP is, or would be, ineffective in eliminating or significantly
minimizing pollutants in stormwater discharges from the site. The Permittee must then:

a. Review the SWPPP for compliance with Special Condition S9 and make appropriate
revisions within 7 days of the inspection or investigation.

b. Immediately begin the process to fully implement and maintain appropriate source
control and/or treatment BMPs as soon as possible, addressing the problems no later
than 10 days from the inspection or investigation. If installation of necessary treatment
BMPs is not feasible within 10 days, Ecology may approve additional time when an
extension is requested by a Permittee within the initial 10-day response period.

c. Document BMP implementation and maintenance in the site log book.

The Permittee must modify the SWPPP whenever there is a change in design,
construction, operation, or maintenance at the construction site that has, or could have,
a significant effect on the discharge of pollutants to waters of the State.

C. Stormwater Best Management Practices (BMPs)
BMPs must be consistent with:

1. Stormwater Management Manual for Western Washington (most current approved
edition at the time this permit was issued), for sites west of the crest of the Cascade
Mountains; or
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2. Stormwater Management Manual for Eastern Washington (most current approved
edition at the time this permit was issued), for sites east of the crest of the Cascade
Mountains; or

3. Revisions to the manuals listed in Special Condition S9.C.1 & 2, or other stormwater
management guidance documents or manuals which provide an equivalent level of
pollution prevention, that are approved by Ecology and incorporated into this permit in
accordance with the permit modification requirements of WAC 173-226-230; or

4. Documentation in the SWPPP that the BMPs selected provide an equivalent level of
pollution prevention, compared to the applicable stormwater management manuals,
including:

a. The technical basis for the selection of all stormwater BMPs (scientific, technical studies,
and/or modeling) that support the performance claims for the BMPs being selected.

b. An assessment of how the selected BMP will satisfy AKART requirements and the
applicable federal technology-based treatment requirements under 40 CFR part 125.3.

D. SWPPP - Narrative Contents and Requirements

The Permittee must include each of the 13 elements below in Special Condition S9.D.1-13 in
the narrative of the SWPPP and implement them unless site conditions render the element
unnecessary and the exemption from that element is clearly justified in the SWPPP.

1. Preserve Vegetation/Mark Clearing Limits

a. Before beginning land-disturbing activities, including clearing and grading, clearly
mark all clearing limits, sensitive areas and their buffers, and trees that are to be
preserved within the construction area.

b. Retain the duff layer, native topsoil, and natural vegetation in an undisturbed state
to the maximum degree practicable.

2. Establish Construction Access
a. Limit construction vehicle access and exit to one route, if possible.

b. Stabilize access points with a pad of quarry spalls, crushed rock, or other equivalent
BMPs, to minimize tracking sediment onto roads.

c. Locate wheel wash or tire baths on site, if the stabilized construction entrance is not
effective in preventing tracking sediment onto roads.

d. If sediment is tracked off site, clean the affected roadway thoroughly at the end of
each day, or more frequently as necessary (for example, during wet weather).
Remove sediment from roads by shoveling, sweeping, or pickup and transport of the
sediment to a controlled sediment disposal area.

e. Conduct street washing only after sediment removal in accordance with Special
Condition $9.D.2.d.

f. Control street wash wastewater by pumping back on site or otherwise preventing it
from discharging into systems tributary to waters of the State.
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3. Control Flow Rates

a. Protect properties and waterways downstream of construction sites from erosion
and the associated discharge of turbid waters due to increases in the velocity and
peak volumetric flow rate of stormwater runoff from the project site, as required by
local plan approval authority.

b. Where necessary to comply with Special Condition §9.D.3.a, construct stormwater
infiltration or detention BMPs as one of the first steps in grading. Assure that
detention BMPs function properly before constructing site improvements (for
example, impervious surfaces).

c. If permanent infiltration ponds are used for flow control during construction,
protect these facilities from sedimentation during the construction phase