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In June of 2016, a pipe ruptured at the
Km 213 of Petroperu pipeline.

Approx. 2000 barrels of crude oil leaked
(according to the engineer in charge of
the site).

Crude o1l type 1s “Pacific” with the API
gravity of 8.

The spill 1s contained and the pipe 1s fixed
but there is a lot of contaminated soil at
the area surrounding the pipe.

The Spill Ha®solve

Solutions!

Approx. 1000 m3 of contaminated soil was
removed and placed in plastic bags.

There i1s a small water source approx. 450 to 600
feet downhill from the testing area.

On November 1st of 2016, 6 samples were
collected at the spill site.

The engineer in charge of the Cleanup operations
for Petroperu 1s Constantino Arcaya.



Pipeline rupture area. Soil surrounding the pipe will also be
removed for treatment once the treatment of the bagged
contaminated soil is successfull.
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The Spill HaPsolve




The Testing area HaPsolve
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In an inicial conversation with Jesus angulo, who is one of the directors for Petroperu, it was
established that they would use 2 barrels of OSE II to test its efficiency. Upon arrival at the
oil spill site, the engineer informed that he was advised to prepare an area that could be used
to treat approx 40 m3 of contaminated soil.

Measurements were taken and the total area indicated the following:

Length : Approx. 20 meters.
Width : Approx. 10 meters.

Depth : will be between 40 cm to 50 cm of contaminated soil
(information given byt he engineer on site).

Based on the numbers mentioned above, a revision of the number of barrels being used on
this test should be done, in order to ship the correct amount to achieve the desired results.
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Water source is located approx. 35 meters downhill past the camp area on the right hand side.
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The water source Ha¥solve

There 1s a small creek at approx. 450 to 600 ft downhill from the testing area. According to the engineer
Navarro, the upper part of the creek is clean and can be used to supply the water to make the mix of
OSE II and keep the soil used for the test moistured between 30% and 50%, as recommended by OSEI
standards.

Navarro also told me that a pipeline would be placed in order to get that water from the creek to the
testing site for the test.

A mixing tank was also mentioned. He was not able to give me a specific date on when the pit or the
pipeline for the water source would be done, but he asured me that everything should be ready this
week, as requested by his superiors.

There are no pressure washing machines on site, but there other tools like generators and hoses that can
accomodate our needs for the test. At this time 1 believe it would be best for the purpose of this test,
taking in consideration the magnitud of the problema, that OSEI would develop the plan of action and
make any request that they would see fit, regarding the equipment necessary to obtain the best results in
the shortest period. Petroperu 1s willing to accomodate our requests regarding equipment for the test.
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Point of collection
for samples 1 and 2

« Samples 1 was collected at 10:25am and

Sample 2 was collected at 10:26am, both
from the same bag, that was located in the
second quadrant of the storage area.

» The bag showed signs of high concentration
of contaminant.

» The soil had a hard pasty texture due to long
exposure to weather conditions.

» Approx. 400 grams of contaminated soil was
collected for each sample. (1 and 2).

» No visible water or liquids were observed.




The samples HaPsolve
Solutions

« Sample 3 was collected from a bag on the last
quadrant of the storage area at 10:33am.

« Sample 3 had a viscous consistency and seemed to
be pure crude oil.

» Approx. 75 ml were collected.
» Sample 3 was collected to determine properties of
the crude oil and establish TPH levels of pure

contaminant.

» No water or soil was observed at the time of the
collection.




The samples HaPsolve

» Sample 4 was collected at 10:35am.

» The bag showed signs of high concentration of crude
oil and the sample seemed to be a mix of roots and

crude.
» The material was collected from a bag in the very las
quadrant of the storage area as indicated by the arrow

in the pic.

» Approx. 400 mg were placed and sealed in the
container for testing.

» Sample was very moistured.
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» Sample 5 was collected at 10:39am, from the
area of the pipe next to where the rupture
ocurred.

» The material was very dry and showed high
level of contamination by the crude based on its

B L . color.
/v Point of
collection « Approx. 400 grams of soil was collected and
QR VISR  placed in a sealed container.
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i * The soil was easily collected in crumbles due to
how dry the soil was.
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Sample 6 was collected from the wall right next to the
pipe line.
Extraction of the material was made with a scraper, to

help release the material off the Wall.

Material collected showed hardness due to exposure to
the natural elements. A plastic like consistency was
noted on the soil.

Approx. 400 grams of contaminated so1 was collected
and placed in a sealed container.




During the collection of all the samples, I personally mantained the chain of
custody of the materials. From the moment of collection, till the time we were
ready to leave the Station 5 facility, the samples were in my possesion at all
times. Around 12:45pm the samples were placed and secured in the pickup
truck and for approx. 3 minutes they were observed by my driver. After
returning to the pickup truck, a verification of the packaging showed that the
samples were not tampered with.

All the conainters were marked with the respective sample number at the time
of collection and were colleceted in order from the 1st to the 6th.

As of 1:07am, the samples were taken to the station 7, where they continued in
my possesion at all times. Once 1 am back in Lima, 1 will be directed to which
laboratory to send them for the analizis.

Chain of custody Ho¥sgle
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Acoording to Petroperu engineers, there are 1000 m3
ready to be remediated.

Another significant amount of contaminated soil from the area of

the spill will also need bioremediation.
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More contaminated soil located on the lower area near the location of rupture (not
Measuring the testing area accounted on the 1000 m3)



Additional photos Ha"Psolve

Barrels containing collected oil Buckets used to colelct the spilled oil
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Additional photos
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The Test
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On November 29“51 of 2016, a Hazsolve Solutmns team arrwed at the c:amp of km 213 Where the test was
to take place. Upon arrival the workers of Petroperu were still working to get the testing area ready.
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While working on the preparation of the pool for the testing, one of the Petroperu’s workers
contaminated his face with crude oil. Immediately, management asked if we could clean him utilizing

OSE II. The photographs above show Joao Grizoli (Hazsolve Solutions representative) cleaning the
crude from the worker’s face.
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Once the pool was ready with the contaminated soil, the mixing of OSE II and natural (non-
treated ) water started by Lamor personnel and under the supervision of Javier Gonzalez
(Hazsolve Solutions representative).



Ha¥solve

Daniel Cross (Hazsolve Solutions Representative) introducing OSE II for mixing on a subsequent fast tank.
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Lamor worker mitiating the application of OSE II on approximately 60 m3 of contaminated soil.



Lamor personnel applying OSE II in the contaminated soil of km 213 - Loreto
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Mechanical revolving of the sediments at the bottom of the pool due to the lack of the instructed aeration
system recommended by OSE II engineers. We can observe that the amount of crude on the surface of
the pool came close to nothing.
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At the day 30, there was very little residue of crude oil on the surface of the water, and it
would not attach to the lab technician’s boots as he walked throughout the pool for the last
collection.
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The test performed by Petroperu at km 213, using OSE II was a success. It
greatly reduced the contaminated soil’'s TPH in 97.2% in only 30 days,
bioremediating the area to levels below the accepted by the Environmental

Quality Standards (ECA Suelos) established by the Peruvian Mines and
Energy Ministry, Hydrocarbons Directory.
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