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V.

DUST CONTROL

Analysis of Potential Impacts
Wēkiu bugs are believed to inhabit the top 12 to 18 inches of washed and sorted cinder on
the surface of the Mauna Kea summit cinder cones (Howarth et al. 1999). Wind-borne
insects from the lowlands, the food resources (prey) of Wēkiu bugs, accumulate in
protected pockets in the sorted cinder. Excessive deposition of ash and dust could coat the
cinder surface, reduce surface porosity, and fill pockets where aeolian insects accumulate.
This could (hypothetically) impact the Wēkiu bug population.
Construction of the proposed Outrigger Telescopes will involve excavations for dome and
junction box foundations, and trenching for air and light pipes. This activity has the
potential for creating dust. Summit wind velocity usually ranges between 10 and 15 miles
per hour with speeds exceeding 100 mph during severe storms (Dames & Moore 1999).
Dust, ash, and cinder disturbed during excavation can be carried by these winds and
deposited on adjacent slopes. Estimates of total dust emissions due to construction activity
are less than 36% of the EPA recommended limits for air pollution (Dames & Moore
1999). It is possible, however, that excessive dust could impact Wēkiu bugs. Dust control
is thus a consideration in planning of construction activities.

Figure V-1.
View of the
Mauna Kea summit showing
the typically excellent air
quality there. Photo courtesy
of the Institute for Astronomy.
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Dust Control Recommendations
Recommendation V-1:
stockpiles.

Water should be applied to excavation sites and cinder

Proposed excavation and construction activities will disturb about one-half acre of the
leveled WMKO site over the estimated 21 to 23 month Outrigger Telescope proposed
construction and installation period. We recommend that water be applied to excavation
sites and cinder stockpiles during all earthmoving activities.
Construction contractors typically spray water as needed to minimize airborne particulate
matter. Potable water is currently transported to the WMKO from Hilo in tankers capable
of carrying up to 5,000 gallons per trip. Water for dust suppression should also be
transported to the site and applied as needed during trenching, bulldozing, or other soil
disturbance activities. Dust control water need not be potable, but should be free of organic
contaminants such as algae, soil, and aquatic insects.
It has been hypothesized that Wēkiu bugs have some obligatory association with
permafrost as a source of year-round moisture. It is unlikely but possible that the
application of water to excavation sites could increase the amount of moisture available for
Wēkiu bugs. The applied water is not expected to cause any negative impact to the Wēkiu
bug, and may actually be beneficial.

Recommendation V-2:
winds.

Dust-generating activities should be suspended during high

Storms and accompanying high winds can arise quickly at the summit. These winds are
capable of raising dust from recently exposed cinder and ash. Dust-generating activities
should be suspended during periods of high winds, and water should be applied to recently
exposed cinder and ash.
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Recommendation V-3:
Soil-binding stabilizers should be used sparingly, and
should never be applied to Wēkiu bug habitat.
Vehicle traffic to WMKO is expected to increase during and after construction of the
Outrigger Telescopes. Application of environmentally-safe soil stabilizers may be applied
to road and parking areas to reduce dust during and after construction. Soil stabilizers may
also be needed to reduce dust during the excavation of Outrigger Telescope foundations
and light tunnels. Environmentally-safe soil stabilizers should be used sparingly during
excavation activities. In no case should soil stabilizers be applied directly to Wēkiu bug
habitat slopes, nor should they be applied to excavated cinder that is to be used for habitat
restoration. Application of soil stabilizers should be performed on windless days to prevent
drift into Wēkiu bug habitat.
Soil stabilizers are often applied to roads to improve stability and suppress dust. Generally,
the stabilizers bind soil particles together to form a hard, protected surface. There are many
commercially available dust control agents, each with characteristics specific for soil types,
climate conditions, and road uses. They also differ in soil penetration potential,
suppression duration, and costs. All of these factors should be considered before a soil
stabilizer treatment is applied.
Several dust-suppressing soil stabilizers are considered “environmentally friendly” and
appear to be free of residues that can harm native arthropod populations. Most have been
tested for toxicity on micro-invertebrates, fish, and wildlife. Professional review before
application of soil stabilizer products will reduce the chances of inadvertent impacts to
Wēkiu bug habitat. An entomologist familiar with Wēkiu bug autecology should review
the potential impacts of products being considered for use, and make recommendations. In
no case should soil stabilizers be used indiscriminately, nor should they ever be applied on
restored habitat or beyond the slope break of the leveled WMKO site.
An alternative to soil stabilizers is the application of water to roads and construction site
surfaces. Dust control watering could potentially increase water availability to Wēkiu bugs,
enhancing survival and population growth.
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VI.

HAZARDOUS MATERIALS CONTROL

Analysis of Potential Impacts
Operation of the WMKO requires periodic maintenance of the machinery and equipment.
During the course of this maintenance, some hazardous solutions are used to recoat the
mirror surfaces of the Keck I and Keck II telescopes. After installation Outrigger
Telescope mirrors and equipment will require similar maintenance. If accidentally released
onto the Pu‘u Hau ‘Oki slopes, the chemicals used during the mirror recoating process
could (hypothetically) harm Wēkiu bugs.

Figure VI-1.
Technician testing a mirror segment
after washing and recoating. Photo courtesy of the
W. M. Keck Observatory.

Controlling hazardous materials is a serious responsibility that requires specific
management actions. When managed properly, hazardous materials pose little danger to
the surrounding environment. In 1976 the U.S. Congress enacted the Resource
Conservation and Recovery Act (RCRA) to protect public health and the environment
from improper management of hazardous waste. The act contains specific regulations and
responsibilities for the handling, use, storage, and disposal of hazardous materials.
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The WMKO has established a Safety Program with specific safety procedures for
responding to and reporting spills involving hazardous substances, and other emergencies.
This Report has been in place since the observatory opened in 1991 and is in accordance
with the rules established by RCRA. The chemical disposal procedures have been
evaluated and approved by Aqua/Waste Engineers, a professional environmental firm
located in Kailua-Kona (Goins 1992).
Other hazardous substances may be required during construction of the Outrigger
Telescopes. Paints, thinners, solvents, and fuel may be transported to the site for specific
construction activities. Use of these substances must also conform to RCRA rules.
Accidents can happen, and minimizing the exposure of Wēkiu bug habitat to the potential
impacts of these other substances is prudent.

Hazardous Materials Control Recommendations
The following recommendations are given to provide guidelines for hazardous materials
handling and disposal. The recommendations are designed to prevent impact to Wēkiu bug
habitat.
Recommendation VI-1: The WMKO staff should continue to follow Federal
guidelines specifying the use and disposal of substances used in the washing and
recoating of observatory mirrors.
The WMKO 10 meter mirrors are made up of 36 segments, each approximately 1.8 meters
in diameter. The proposed Outrigger Telescopes will use mirrors 1.8 meters in diameter.
Under standard operating procedures, up to four mirror segments from the larger
telescopes are recoated each month. Outrigger Telescope mirrors will require a similar
recoating schedule. The proposed additional four to six Outrigger Telescope mirrors will
increase the total mirror surface area to be processed by 6 to 8 percent.
Copper sulfate, hydrochloric acid, and potassium hydroxide are the active ingredients in
the two solutions used during the mirror maintenance procedure (Table VI-1). During the
procedure, 10 ounces of Solution A are applied to a mirror segment and rinsed off. Then
ten ounces of Solution B are applied and rinsed off. About 40 gallons of potable water are
used during the rinsing procedure (Goins 1992).
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Solution A:

0.15 liters of 30% hydrochloric acid*
2.4 grams of copper sulfate*
0.15 liters of distilled water

Solution B:

9.07 grams potassium hydroxide*
0.30 liters of distilled water

Table VI-1. Composition of mirror washing solutions. Quantities
represent the amounts used per mirror segment. * indicates that the
chemical appears in 40 CFR §302.4. Solution composition courtesy
Reid & Associates Engineers (1992).

After rinsing, the resulting (waste) chemicals from the washing and recoating procedure
are very dilute. Table VI-2 reports the resulting compounds from the procedure and the
total quantity generated over one year of observatory operation. The annual quantities are
also expressed as a percent of the Reportable Quantity under Section 102(a) of the Federal
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).
All resulting quantities are well below the Reportable Quantities (RQ’s).

Amount per
mirror
Resultant
Reportable
Total quantity
ŧ
Compound
segment (gms) Quantity (lbs)* per year (gms)
aluminum chloride
12
NA
576
aluminum sulfate
15
5000
720
copper chloride
2.5
10
130
copper sulfate
4
10
192
potassium hydroxide
9
1000
435

Percent of RQ
NA
0.03%
2.90%
4.20%
0.096%

Table VI-2.
Compounds resulting from mirror washing, amount used for each mirror segment,
Reportable Quantity, Total quantity produced per year, and the percent of the Reportable Quantity
produced each year.
ŧ
indicates estimates based on information contained in Goins 1992.
* indicates the Reportable Quantity for hazardous substances established in section 102 of
CERCLA.
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Rinse water enters the wastewater disposal system at the site. The system consists of a
septic tank and seepage pit. Wastewater enters the two-stage, 1000-gallon septic tank
where bacteria digest bio-solids that settle to the bottom of the tank. Separated from solids,
the wastewater flows from the septic tank into a 20-foot deep seepage pit that drains into
deep, subsurface cinder.
The 40 gallons of rinse water from each mirror washing have a copper ion concentration of
0.9 mg/liter, below the upper limits of 1.0 mg/liter established for community drinking
water standards. In other words, the rinse water from the mirror recoating process is clean
enough to drink, though no one does so. In order to minimize the effects of biologically
active copper, two ounces of carbon disulfide solution are added to the rinse water after
each mirror recoating process. The carbon disulfide causes the copper to precipitate out of
solution and sink to the bottom of the septic tank. The tank is pumped periodically to
remove accumulated solids.
This process presents no risk or impact to Wēkiu bugs or their habitat. The WMKO should
continue to use these environmentally-safe methods.
Recommendation VI-2. Contractors should minimize the amount of on-site paints,
thinners, and solvents. Painting and construction equipment should not be cleaned
on-site. Contractors should keep a log of hazardous materials brought on-site and
report spills immediately to a designated WMKO representative.
Many components of the proposed Outrigger Telescopes will arrive at the site ready for
installation. Some components may require painting. Paints, thinners, and solvents are
toxic to Wēkiu bugs. Transporting only the amount of such substances that will be used on
that particular day will minimize the amount on-site at any one time, thereby decreasing
the risk of large spills or other accidents.
Cleaning paintbrushes, rollers, and paint-spraying equipment requires the use of solvents
and thinners. Having these substances on-site increases the risk of spills. Painting
equipment should be cleaned off-site to reduce the risk of spills that could impact Wēkiu
bug populations.
Contractors should be required to keep a weekly log of hazardous materials they bring to
the site. The log should consist of a list of the substances that are being used, and the
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number and size of the containers that arrive and leave the site each day. The log should be
available for inspection by CARA representatives.
All spills of hazardous materials should be reported immediately, and actions should be
taken to limit the impact to Wēkiu bugs. Spills should be contained to limit the impact
area, and contaminated soil should be removed in a safe and effective manner. Logs and
manifests can provide useful information regarding the hazardous materials on site, in case
of an accidental spill.
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VII.

TRASH CONTROL

Analysis of Potential Impacts
Construction activity may generate a considerable amount of waste debris. Typically
construction debris is disposed of in “roll-off” containers, (Figure VII-2), that are
periodically picked up and emptied at a landfill. Large “roll-off” containers can
accommodate debris generated over several days of construction. Debris disposed of in
these containers consists of wood, scrap insulation, packaging material, waste concrete,
and various other construction wastes.

Figure VII-1. The Gemini Observatory site
during construction. Photo courtesy Gemini
Observatory.

High winds at the summit can extract construction debris from the containers and disperse
the material into Wēkiu bug habitat. Unsecured building materials and equipment on-site is
also susceptible to wind dispersal. The construction trash and building material is not
believed to significantly impact Wēkiu bugs, but the collection of the wind-blown material
could potentially disturb Wēkiu bug habitat (Howarth et al. 1999).
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Recommendation VII-1: Construction trash containers should be tightly covered to
prevent construction wastes from being dispersed by wind.
Covering containers will decrease the amount of construction debris that could be blown
onto Wēkiu bug habitat. “Roll off” containers can be equipped with tarps held securely
with cables. Containers should be collected on a regular basis before they are completely
full or overflowing. This could entail collection several times a week, particularly during
periods of heavy use.

Figure VII-2. “Roll off” trash
container frequently used at
construction sites. Photo courtesy
Bucks Fabricating.

Recommendation VII-2: Construction materials stored at the site should be covered
with tarps, or anchored in place, and not be susceptible to movement by wind.
Construction materials and supplies should be prevented from being blown into Wēkiu bug
habitat by covering them with heavy canvas tarps, using steel cables, attached to anchors
that are driven into the ground.
Construction materials at the site should be tied down or otherwise secured during high
winds and at close of work each day. Securing materials will reduce the chances of debris
being blown off the site into Wēkiu bug habitat. Preventing debris from blowing onto the
habitat slopes will reduce costs and the potential habitat disturbance necessary to retrieve
the items.

Recommendation VII-3: Outdoor trash receptacles should be secured to the ground
and have attached lids.
Workers and visitors to the WMKO unfortunately often bring trash with them. Lunch bags,
film canisters, wrappers, etc. can be easily blown into Wēkiu bug habitat. Receptacles
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should be provided to eliminate the dispersal of this kind of trash. The receptacles should
be heavy and have attached lids so that they do not become flying objects in the high winds
at the summit.

Recommendation VII-4:
If construction materials and trash are blown into Wēkiu
bug habitat, they should be collected with a minimum of disturbance to the habitat.
Despite efforts to prevent wind-blown construction materials and trash, some debris could
end up in Wēkiu bug habitat. Retrieving this debris from sensitive areas should be done
carefully and with minimum disturbance. Small pieces of debris should be allowed to blow
out of Wēkiu bug habitat to spots where they can be collected safely. Larger debris should
be removed with minimum disturbance to slope stability and structure. Methods for
removal may vary depending on the material and its location. Contractors should be
educated about appropriate debris retrieval methods.
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