Hello fellow Apogaeans, thanks to the generosity of ACZ Laboratories and some concerned
community members, we were able to execute a comprehensive soil test at 11 different sites on
the Trinidad land, which were composited into one test result.

We know you have been eagerly anticipating the results of this testing, and so - to make a long
story short - our overall impression (based on the testing data and relevant limits for each
of the metals we tested for) is that the soil is safe, and free from any significant risk to
human health. Please read on for more detailed analysis.

Here is the hard data, directly from the testing lab.
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Here is a simplified chart of the measured results for easier reading:
(PPM = Parts per million, PPB = Parts per billion)

ANALYTE RESULT UNITS

Arsenic 3.4 mg/Kg (ppm)
Barium 427 mg/Kg (ppm)
Cadmium 0.52 mg/Kg (ppm)
Chromium 17 mg/Kg (ppm)
Lead 17.30 mg/Kg (ppm)
Mercury 23.6 ng/g (ppb)

Selenium 0.96 mg/Kg (ppm)
Silver 0.11 mg/Kg (ppm)

If you would like to read more about any of the metals we tested for, please see this article. And
now, to the interpretation of the results.

**DISCLAIMER** - We are not scientists, so we do not have an purely *objective* assessment
for you, in terms of the safety of the soil based on these measured levels. We have done some
preliminary research, to be able to give you our *subjective* opinion. We will provide this below,
but ultimately, we are making this raw data available so that you can practice radical
self-reliance and make an educated decision regarding your safety and that of your family.

Taking all of the lab results and relevant environmental limits into account, our initial impression
is that the soil is safe, and that concentrations of hazardous heavy metals is very low overall,
and within acceptable risk limits. We do feel, on the whole, that the inherent risks of an event
like Apogaea are not significantly affected by the chemical makeup of the soil, and that risks to
human health from short term exposure to heavy metals are negligible.

That being said, we are asking for your help (as our intrepid and resourceful community) to
interpret these results. If anyone specializes in environmental or biological toxicology, or other
relevant field, and is willing to lend some expertise to this discussion, please let us know by
sending an email to missioncontrol@apogaea.com.

If you would like to dig into the data and limits we have discovered, please read on! Here are
some relevant charts to start off with, and then we will move into an element-by-element
“subjective” comparison / interpretation:
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Table 1: Background Heavy Metal Concentrations in Soils

Average level  Average level Natural level US EPA Soil

in soil in soil around in soils Screening
around NH' NY State® around U.5.* Level *
{ppm)

Arsenic (As) n 5.0 52 0.39
Cadmium (Cd) 2 0.5 02 70
Chromium [Cr) 33 135 7 130

Copper (Cu) 3 14.2 7

Iron (Fe) 18000

Lead (Ph) i 18.7 16 400

Mereury 0.31 0.06 1
Molybdenum 35 0.6 39

Nickel (Ni} 3 171 13 1600

Selenium 5 19

Tine (In) ag 65.2 180 23,000

Table 2: Heavy metal human exposure risks based on situations of accessibility and
frequency of usage

Sensitive use Moderate exposure Restricted access
NH 5-1 (ppm)1 NH 5-2 (ppm) 1 NH 5-3 (ppm] 1
Arsenic [As) 1 1 47
Cadmium ({d) 33 280 80
Chromium (Cr) 130 130 130
Copper (Cu)
Iran (Fe)
Lead (Pb) 400 400 400
Mercury 7 52 52
Molybdenum
Nickel (Ni) 400 2,500 3,100
Selenium 180 1600 1600
Zinc (In) 1,000 2,500 5,000

(https://extension.unh.edu/resources/files/Resource005513 Rep7683.pdf)




Table 2. Levels of heavy metals in soil used to guide cleanup and land use decisions (mg/kg)
US EFA NYS DEC
Sail level requiring clean-up | Unrestricted use* Residential use
Copper (Cu) - 270 270
Cadmium (Cd) 70 0.43 0.86
Chromium (Cr) 230 11 22
Nickel [Mi) 1600 72 140
Lead (Pb) 400 200 400
Zinc (Zn} 23,600 1100 2200
*Includes agricultural use.

(https://www.uvm.edu/vtvegandberry/factsheets/interpreting_heavy metals_soil_tests.pdf)

These charts do give a pretty good idea, but we went ahead and did some additional due
diligence. After much searching on the acceptable limits for each element in question, this is
what we found. Please bear in mind we are not scientists and are not fully qualified to do any
interpretations of these numbers. FYI, mg/kg and ppm (parts per million) are interchangeable.

Arsenic - 3.4 ppm measured
e 0.5-2.0 ppm is common limit for food.
e 3.4 is average concentration in Earth’s crust. ?
e Under 20 ppm is safe for food grown in soils, and for “child play areas.” ®

Barium - 309 ppm measured
e 2.0 ppm is the concentration limit in food. *
e Soils can range from 100 - 3000, so we are on the low end of that range. °
e One study found no effect in mice exposed to environmental levels of 205 mg/kg
continuously for 90 days. °

' http://www.atsdr.cdc.gov/csem/csem.asp?csem=18&po=8

2 hitp://www.atsdr.cdc.gov/toxprofiles/tp2-c6.pdf

3 https://fortress.wa.gov/ecy/publications/publications/1109095.pdf

4 http://www.wga.org/Portals/0/Technical/Technical%20Fact%20Sheets/2014_Barium.pdf
5 hitp://www.epa.gov/ogwdw/pdfs/factsheets/ioc/tech/barium.pdf

6 http://www.atsdr.cdc.gov/toxprofiles/tp24-c2.pdf



Cadmium - 0.52 ppm measured
e .005 ppm is the common drinking water limit. *
e Cadmium is found in yellow food coloring at 15ppm. ®
e Paint and surfactant limit for children’s toys is 75 mg/kg. °

Chromium - 17 ppm total Chromium measured
e EPA requires cleanup of any level over 230 ppm, and allows “unrestricted use”
(including agriculture) under 11 ppm. ™
e This result is somewhat convoluted due to the fact that there are multiple types of
Chromium, and this test measured for total Chromium in all of its forms. Please
see the attached charts and summary at the end for more details.

Lead - 17.4 ppm measured
e Background concentrations of lead that occur naturally in surface agricultural
soils in the United States average 10 parts per million (ppm) with a range of 7 to
20 ppm. A level of 300 ppm is commonly used as a limit for play areas, which is
based on measured risks of eating soil by young children. "
e Estimated Total Lead Levels above 2000 ppm are considered a concern for all
users and may represent a hazardous waste situation.'

Mercury - 0.0236 ppm measured (converted from 26.3 ppb)
e Fish commonly contain 0.1 - 1 ppm, with 1 being the upper limit for interstate
commerce.

Selenium - 0.96 ppm measured
e 0.1-4 ppm are typical background soil levels, and only over 50 ppm is this
element considered unsafe in any garden. ™

Silver - 0.11 ppm measured
e 0.20-0.30 parts silver per million parts soil (ppm) in soils are found from naturally
occurring sources. °

7 hitp://www.dep.state.fl.us/water/drinkingwater/inorg_con.htm

8 hitp://extoxnet.orst.edu/fags/foodcon/cadmium.htm

® http://www.cpsc.gov/PageFiles/130002/nord10032012.pdf

19 https://www.uvm.edu/vtvegandberry/factsheets/interpreting_heavy metals_soil_tests.pdf
" http://www.extension.umn.edu/garden/yard-garden/soils/lead-in-home-garden/

12 htps://soiltest.umass.edu/fact-sheets/soil-lead-testing-interpretation-recommendations

'3 https://www.greenleft.org.au/node/17431

4 http://al-labs-eastern.com/forms/Heavy%20Metal%20Interpretation.pdf

'8 hitp://www.silverhealthinstitute.com/silver-levels-in-the-environment/



One final piece of information: Sam Limanski, who put together the testing through ACZ,
managed to talk to a lab tech, who said there really aren’t any standards to work from for our
specific “use case” / test parameters, unless we can find a biological toxicologist or something...
in practice all ACZ does is test the stuff. However, the tech did say that we’re on the right track
in our subjective interpretation, and that if we don’t eat the soil there should be nearly zero
risk... Also, ACZ’s lead chemist said that because the OSHA standard for working around
chromium 6 (the only dangerous kind) is 5 mg/kg, and because OSHA’s standards are pretty
stiff, and are meant for folks working around it every day, that in his professional opinion, we’ll
be fine.

If you are concerned about any of these results, and want to participate **strictly** as safely as
possible, here are our initial recommendations: don’t eat the dirt, mitigate dust by putting down
carpets where possible, and bring your playa mask, and you should be fine. If you have
children, we would encourage you to think about whether you will be able to ensure they will not
eat the soil. If they do so, it does not appear from any of these levels that they will be in any
grave danger, but due to the presence of some heavy metals, we would advise against it, and
as always, better safe than sorry. This goes for the adult children as well.

In summary, it is our opinion (and again, we are not scientists) that there is little to no risk to
human health from any tested element present in the soil. We do not feel any of the levels are
elevated enough to require any extraordinary preparation. The soil we will be encountering
should not contribute any additional health risk beyond what is commonly expected at Apogaea.
Please let us know if you have any extra information or can lend further interpretation to these
results.




