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The Main Property and North Property are not considered
susceptible to soil liquefaction during an earthquake, with the
exception of small wetland areas where the potential is low.
The wetlands are considered sensitive areas and protected
under the City’s sensitive areas regulations.

Volcanic Hazard

The most severe potential volcanic hazards (lateral blasts, lava
flows, ballistic debris, and pyroclastic flows) are not likely to
occur in the Black Diamond area due to the distance from
Mount Rainier. Lahar flows—dense slurries of water-saturated
debris including rock, soils, and trees—are also low, as Black
Diamond is not in a valley or low lying area through which
semiliquid debris would be transported from a volcanic
eruption of Mount Rainier.

Based on analysis of prevailing wind patterns, the United
States Geologic Service (USGS) has rated the Black Diamond
areas as having a very low annual probability of significant ash
accumulation. Therefore, ash-related human health and

property concerns are not significant for any of the alternatives.

7 What are the City’s requirements for mine hazard
areas?

The City’s SAO regulations emphasize identification of
potential mine hazards and either avoidance or design practices
to minimize impacts to human health and property. The SAO
identifies three classes of mine hazard—severe, moderate, and
low. The Villages area does not contain severe or moderate
mine hazards. Only low mine hazards are further discussed in
this section.

Areas of low mine hazard include locations with mines at a
depth of more than three hundred feet (or where potential
subsidence is limited to specific standards) and no accessible
openings or sinkholes within 100 feet. Development in low
hazard areas is allowed if risks are no greater than those facing
properties that are not located above mines. Vulnerable
facilities are not allowed in low hazard areas if there is a
feasible alternative location.

City of Black Diamond

What are the City’s Requirements
for Seismic Hazards?

The City’s Sensitive Areas
Regulations (BDMC19.10.445
provides an approach to seismic
hazards that emphasizes identification
of potential hazards and design
practices to minimize impacts.

Where hazards are identified, an
assessment report may be required to
evaluate geologic characteristics and
their susceptibility to damage during a
seismic event, as well as describe and
evaluate the best available
engineering and geological practices
that either eliminate or minimize the
risk of structural damage or injury
resulting from seismic forces.

What is lahar?

A lahar is a type of mudflow or
landslide composed of pyroclastic
material and water that flows down
from a volcano, typically along a river
valley.
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Mine hazard areas may be declassified based on a detailed,
site-specific mine study documenting that mine hazards are
equivalent to lands not situated above mines.

8 How do mine hazard areas impact the
alternatives?

As illustrated in Exhibit 4-6, The Villages MPD area has a
relatively small amount of land that is considered a low mine
hazard area, and it is also encumbered by other sensitive areas,
such as streams and wetlands and their buffers.

Alternative 1

Alternative 1 assumes that The Villages properties will develop
consistent with current zoning. This type of development
would be characterized by residential and commercial
development occurring slowly and incrementally, and avoiding
impacts to all regulated sensitive areas. In regard to mine
hazard areas, Alternative 1 assumes that low mine hazard areas
could be developed with residential uses. Utilizing these
assumptions, approximately 36 acres of low-risk mine hazard
areas will be developed under Alternative 1.

Alternative 2

Alternative 2 represents the Applicant’s proposal under the
City’s MPD Ordinance. The land plan submitted for
Alternative 2 indicates that small portions of the mine hazard
area are proposed for commercial and residential development,
which would be regulated by the MPD Development
Agreement and the City’s SAO.

Alternative 3

Alternative 2 represents the Applicant’s proposal under the
City’s MPD Ordinance. The land plan developed to represent
Alternative 3 indicates that small portions of the mine hazard
area are proposed for commercial and residential development,
which would be regulated by the MPD Development
Agreement and the City’s SAO.
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Exhibit 4-6
Mine Hazard Areas
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9 What policies and standards address geologic
hazards?

The City of Black Diamond regulates geologically hazardous
areas through its SAO regulations. This includes landslide
hazard areas, erosion hazard areas, mine hazard areas, and
seismic hazard areas. The City also maintains a map that
indicates the approximate location and extent of known
geologically hazardous areas.

There are two basic strategies for management of geological
hazards, depending on the potential risk to life and property:
avoidance and management.

* Avoidance is the primary strategy for landslide hazards and
the most severe mine hazards.

* Management is the prescribed strategy for erosion hazards
and seismic hazards as well as less severe landslide and
mine hazards.

The City requires field investigation and reports to accompany
any proposal for development in geologically hazardous areas,
as outlined in the SAO.

Generally, activities not typically associated with high levels of
ground invasion or disturbance, such as passive outdoor
recreation, are permitted in geologically sensitive areas.
Certain activities that could increase the level of hazard or
increase the potential for exposure to hazards, such as trail
construction, may be permitted under specific conditions.

Some activities are not permitted in geologically sensitive areas
at all unless it is proven the activities cannot be located
elsewhere, and the proposal will not increase the hazard and
the risk to life and property.

In mine hazard areas, where risks have been reduced through
documented collapse of subsurface mine features or through
remediation such as filling voids, such areas can be declassified
(reclassified as not hazardous). In order to characterize hazards
and appropriate strategies for remediation and/or management,
additional subsurface exploration will be necessary.
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10 What measures reduce or avoid impacts on geology
and soils?

All of the alternatives include construction within geologic
hazard areas of varying levels of risk, and have similar
potential to directly impact geology and soils. Under all of the
alternatives there is also the potential to eliminate or relocate
uses that would otherwise concentrate large numbers of
persons, or vulnerable populations, into relatively less risky
areas. The alternatives involve similar areas of ground
disturbance and therefore have similar potential for
construction-related erosion. The City of Black Diamond has
the authority under the SAO to require changes in buildable
areas and buffers that can mitigate potential hazards under all
of the alternatives. Discussion of measures to mitigate for
specific impacts to geology and soils is included in the
following pages.

Erosion Hazards

Soil erosion can be addressed during site design and
construction. During construction, the use of silt fences, hay
bales, temporary sediment ponds, truck wash areas, regular
road cleaning, and straw mulch or rock coverings can minimize
risks associated with erosion. In addition, major earth moving
and grading can be limited to the “dry season,” between May
and September, to avoid water quality impacts from erosion
due to wet soils.

With additional impervious surfaces, the total volume of water
discharged to streams and the duration of flows will be
increased, which has the potential to increase erosion.
However, stormwater management can minimize increased
risks of stream erosion by utilizing detention facilities that
avoid increases in peak stream flows. Additionally, infiltration
of stormwater to permeable soils will help to mitigate erosive
flows that might occur in surface water features. Protecting
stream banks from disturbance can also reduce the adverse
impacts stream erosion in cases where vegetation is an
effective means of stabilizing stream banks. Utilizing bridges
or appropriately sized culverts for roadway crossings of
streams can allow peak-flow high-water events to pass
unimpeded and also preserve some normal stream processes.

City of Black Diamond December 2009
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Landslide Hazards

The most reliable means of avoiding landslide hazards is
avoidance of the area and utilizing sufficient setbacks to
increase the safety of nearby human uses. Potential landslide
areas on the Main Property are proposed to be placed in open
space, such as areas surround Black Diamond Lake and the
Black Diamond Lake swale. Potential landslide areas on the
North Property are proposed for commercial development. If
variation to City standards is proposed under any alternative,
site-specific geotechnical evaluations may be necessary to
determine whether such variation constitutes a potential hazard.

Management of stormwater and groundwater to avoid increases
in overland flow or infiltration in areas of potential slope
failure can also help avoid water-induced landslides. Extreme
care must be taken when considering the location of
stormwater ponds, other detention facilities, and stormwater
infiltration systems near potential landslide areas.

Seismic Hazards

The effects of strong ground shaking can be mitigated through
engineering and design. Typically, single- or two-story wood
frame structures like houses perform very well in an
earthquake, while unreinforced masonry structures tend to be
the most susceptible to damage. Seismic code standards in the
International Building Code are designed to mitigate structural
damage and prevent collapse.

Mine Hazards

Mine hazards to structures and road and utility crossings can be
avoided by designating the most severe hazard areas as open
space and by routing roads and utilities to avoid such areas.
Even in open space areas, actions may be necessary to avoid
hazards to persons using the area for recreational purposes.
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Hazardous Materials

1 Arethere any potentially contaminated sites in the
study area?

Many chemical wastes are persistent in the environment, are
harmful to the environment and/or human health, and remain
toxic for a very long time. Some of these wastes can also

become more concentrated in the tissues of animals higher in What are “persistent” chemicals?
Dioxin, mercury, toxic flame

retardants (PBDEs), DDT, and PCBs

the food chain over time, a process known as bio-accumulation.

In Washington, about 7,000 facilities and businesses produce are among a class of chemicals called

more than 117 million pounds of hazardous waste annually. persistent toxic chemicals. These
chemicals are toxic in small amounts,

The Washington State Department of Ecology maintains an are long lasting in the environment,
and build up in foods, animals, and

identification tool, which includes information on potentially
hazardous facilities or sites that are currently or have been of
interest to Ecology, and have been or are currently regulated by

people.

Ecology. These facilities or sites may include state cleanup
sites, voluntary cleanup sites, federal Superfund sites,
hazardous waste generators, soil waste facilities, underground
storage tanks, dairies, and locations where enforcement actions
have occurred. A search of this database indicates there are four
facilities/sites of interest in The Villages vicinity; three are
located around the Main Property. The fourth is located in the
vicinity of the North Property.

Of these four sites, two are classified primarily as potentially
contaminated hazardous waste facilities, one is a state cleanup
site, and one is an underground storage tank.

Hazardous waste facilities are those that generate any quantity
of a dangerous waste (“hazardous waste generator”), or
facilities that are required to register with Ecology but that do
not directly manage or generate hazardous waste (“hazardous
waste other”). Hazardous waste transporters are an example of
a facility that would be categorized as “hazardous waste other.”
Hazardous waste facilities may also include businesses that
store or use certain quantities of hazardous chemicals at any
one time (“hazardous waste tier 2”).
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Sate cleanup sites include those sites undergoing formal
cleanup under state oversight. Underground storage tank sites
include the sites with underground storage that Ecology
regulates, including gas stations, industries, commercial
properties, and government entities. ‘Leaking’ underground
storage tank sites are underground storage tank sites that have
or have had leaks at one time. Voluntary cleanup sites are those
sites where Ecology staff has reviewed independent cleanup
reports and provided a written decision about the adequacy of
cleanup actions taken. Enforcement sites are those sites where
voluntary compliance was not achieved and Ecology has
pursued enforcement.

2 How do the alternatives relate to hazardous
materials sites?

The impacts of developing on or near hazardous sites or
facilities is related to the type and location of the waste, the
nature of the development, sensitive uses (such as drinking
water wells) in the area, and efforts taken to minimize risk. In
many cases, hazardous materials can be removed from a site
prior to construction, minimizing future risk to human health.

Of the four facilities/sites in the vicinity, three are still active or
include active components. However, none of these sites are
located within The Villages properties. As such, none of the
alternatives are likely to result in impacts to or be impacted by
hazardous waste sites.
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