NI EE ENVIRON ENVIRONMENT

& HEALTH
Mr. Mostafa Mehran
Arkansas Department of Environmental Quality
5301 Northshore Drive
North Little Rock, Arkansas 72118
RE: Supplement to February 2014 Final Remedy Work Plan
In-Situ Chemical Reduction (ISCR) Pilot Test
Whirlpool Corporation Facility — Fort Smith, Arkansas
EPA No. ARD042755389
AFIN No. 66-00048
CAO LIS 13-202
Dear Mr. Mehran: Date August 25, 2015
In accordance with the December 27, 2013, Remedial Action Decision
Document (RADD?), Ramboll Environ US Corporation (Ramboll Environ), Ramboll Environ
on behalf of Whirlpool Corporation (Whirlpool), is submitting this work ;827 Zz;k 270 Drive
uite
plan to perform an in-situ chemical reduction (ISCR) pilot test in the St. Louis, MO 63146
vicinity of MW-61 at the Whirlpool site in Fort Smith, Arkansas. USA

. . . . - T +1 314 590 2950
The purpose of this pilot test is to perform a site-specific test for proof of F +1314 590 2951

ISCR technology’s effectiveness to increase the reductive dechlorination www.ramboll-environ.com
capacity of the saturated zone and reduce trichloroethene (TCE)
concentrations in groundwater at the plume boundary, specifically at
MW-61. The quarterly analytical results for MW-61 continue to show
fluctuations in TCE that statistically suggests the plume boundary in this
area is expanding. Based on experience, and peer-reviewed literature, a
bench scale test is considered unproductive since a bench scale test
facilitates complete mixing of the ISCR reagent and the test is performed
in a controlled laboratory environment; both of which do not occur under
field conditions. Actual site data during a pilot scale test is preferred over
a bench scale test.

The ISCR technology combines abiotic chemical reduction and anaerobic
bioremediation for the treatment of chlorinated solvents. ISCR reagents
generally consist of a combination of controlled release organic carbon
and zero-valent iron (ZVI) or reduced mineral compounds. The organic
carbon provides the energy source for anaerobic bioremediation and the
ZV1 induces abiotic chemical reduction. These physical, chemical, and
biological processes combine to produce a reducing environment in the
saturated zone stimulating chemical and microbiological dechlorination of
TCE. ISCR applications include reagents that are typically effective for

1 Remedial Action Design Document, Section 10 B. Groundwater, ADEQ December 27, 2013
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timeframes of several years; therefore, the evaluation of data associated with this pilot
study is anticipated to continue for a period of time ranging from one to three months to
possibly as long as two years depending upon the performance of the ISCR reagent during
this proposed pilot study.

PRELIMINARY DESIGN BASIS

Based on discussions with vendors and site specific geology/hydrogeology, the ISCR reagent
proposed to be assessed during the pilot study is Provect-IR provided by Provectus
Environmental Products [safety data sheet (SDS) and technical data sheet included in
Appendix A]. The components in Provect-IR consist of a mixture of natural and food grade
components suitable for mixing as a slurry and injecting in the subsurface.

Correspondence will be submitted to the Water Division, of the Arkansas Department of
Environmental Quality (ADEQ) by August 26, 2015, to secure an Underground Injection
Control permit to facilitate this pilot study using Provect-IR.

The pilot test will be performed to assess the ISCR reagent and amendment formulation and
is based on the following:

e Treatment zone pore volume;

e Estimated groundwater flow velocity; and

e Groundwater chemistry including levels of total organic carbon (TOC), dissolved
oxygen (DO), oxidation-reduction potential (ORP), nitrate, manganese, iron and
sulfate.

Based on previous injection events, the Provect-IR slurry will be delivered into the
subsurface via soil probe (i.e. GeoProbe® or other similar equipment) drill string at
pressures typically ranging from 10 to 50 pounds per square inch (psi) with initial injection
pressures of up to 100 psi to initiate the injection of slurry in the subsurface in tighter
formations. Injection flow rates are anticipated to range from 3 to 5 gallons per minute
(gpm) with initial higher flow rates up to 12 gpm as the initial higher injection pressures are
dissipated. The reagent slurry will be injected through a specially designed injection tool to
facilitate lateral injections from the soil probe on the end of the Geoprobe drill string that
enhances slurry application. The application of slurry will be performed in a top-down
manner with the drill string advanced to the top of the target treatment zone approximately
10 feet below ground surface (bgs), then surface connections will be completed to facilitate
multiple injections at discrete intervals until the injection tool reaches the base of the target
treatment zone, approximately 20 feet bgs. During injection, the instantaneous flow rate
and pressure at the wellhead and injection points will be monitored and recorded at routine
intervals.

BASELINE MONITORING

Prior to injection, two temporary monitoring points will be installed approximately 10 feet
and 50 feet downgradient of the southern ISCR injection transects. In addition to confirming
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lithology in the area of the proposed southern transects, these temporary monitoring points
will provide data used to assess the progress of the ISCR pilot test. The temporary
monitoring points will be continuously sampled while drilling the boring and the soil samples
logged and field screened with a photoionization detector (PID) by a Ramboll Environ
geologist. The temporary monitoring points will be installed to total depths targeting the
basal transmissive zone. Each temporary monitoring point will be constructed with a 5 feet
length of 1-inch diameter, 0.01-inch slot PVC screen and 1-inch diameter, solid flush
threaded schedule 40 PVC riser pipe to the surface. A 20/40 grade sand pack will be
installed in the well annulus around the PVC screen to approximately 2 feet above the top of
the screen followed by 2 feet of annular seal consisting of hydrated bentonite chips above
the top of the sand pack. The remainder of the annular space will be pressure grouted with
a bentonite/cement grout installed with a tremie pipe from the bottom of the open well
annulus to the surface. The wells will be completed at the surface with a traffic rated flush
mount protective cover installed within a concrete apron. The temporary monitoring points
will be abandoned at the conclusion of the post injection pilot test monitoring (anticipated to
be less than two years following injection).

Data collection from MW-61 and the temporary monitoring points located in the pilot test
area will include the following (baseline monitoring may be completed as part of regularly
scheduled quarterly monitoring events):

e Measure and record the depth to water (DTW).

e Utilizing low flow sampling techniques, remove a minimum of one casing volume
from the well while monitoring pH, conductivity, DO and ORP. Attain stabilization of
these parameters to within ten percent prior to collection of a groundwater sample.

e Collect a groundwater sample and submit to laboratory for volatile organic
compounds (VOCs) analysis, anions (chloride, sulfate, nitrate), TOC, dissolved
organic carbon (DOC), iron (total and ferrous), dissolved gasses (ethene, ethane,
methane), and volatile fatty acids (VFA).

INJECTIONS

The injection locations for the ISCR pilot test are located at the northeastern portion of the
north plume (i.e. plume boundary) in the vicinity of MW-61 as shown on the attached Figure
1. Based on the current site geology/hydrogeology, the injections will be completed to serve
as a linear permeable treatment zone at two locations near MW-61. Each permeable
treatment zone will consist of two rows of injection points spaced 10 feet apart and offset
laterally by 5 feet so that the injection points in the second row are centered between the
injection points in the first row to optimize groundwater contact with the ISCR reagents and
amendments as it flows through the treatment. The effective injection area for each
treatment zone is roughly 115 feet long and 20 feet wide based on an injection radius of
roughly 10 feet (length = 100 feet from first to last boring in each row + 5 feet lateral offset
of rows + 2 x 5 feet injection radius at each end of the treatment zone, width = 10 feet
between each row of injection points + 2 x 5 feet injection radius on each side of the
treatment zone). The spacing of the injection points may be modified based upon observed
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field conditions during the implementation of the pilot study. Based upon the planned
configuration of the two treatment zones, a total of 44 injection points are proposed in the
vicinity of the leading edge of the plume near MW-61.

Injection points will be positioned at accessible locations on the various private properties
and the City of Fort Smith right of way (south edge of Brazil Avenue) proposed for pilot
testing. Some locations may be inaccessible due to underground utilities, landscaped areas,
or other select areas where access may be limited by the respective property owners.
Inaccessible locations will affect the number of injection locations for the pilot test.

Provect-IR slurry will be injected from depths of approximately 10 to 20 feet bgs via the use
of direct push equipment (i.e. Geoprobe® or similar equipment) (temporary injection points)
where the basal transmissive zone is present in MW-61.

Approximately 7,500 pounds of Provect-IR (roughly 170 pounds per injection point) is
proposed for the pilot test. Based upon this quantity of Provect-IR, approximately 250 to
300 gallons of slurry is proposed for injection at each temporary point assuming this range
of volume can be accommodated at the subject injection points. The viscosity of the
Provect-IR slurry can be adjusted based upon the quantity of water mixed with Provect-IR.
The pilot test will assess the appropriate viscosity of the slurry that is suitable for injection.

A pH adjustment reagent will be injected along with the Provect-IR to raise the groundwater
pH to between 6 and 8.5 to further enhance conditions that promote the anaerobic
biodegradation of TCE.

If monitoring following injection shows that favorable redox, dissolved oxygen and pH
conditions have been attained, a Dehalococcoides (DHC) inoculant may be injected to
augment the naturally occurring population of DHC in the treatment areas. Favorable redox,
DO and pH conditions are characterized by an ORP less than -75 mV, DO concentrations less
than 0.2 milligrams per liter (mg/L) and pH between 6 and 8.5. The DHC inoculant will
contain at least 5x10E° cfu/L of live bacteria including high numbers of DHC species with
known abilities to biodegrade TCE. The target density of DHC cells in the treated aquifer is
1x10E® cfu/L.

The temporary probe locations will be grouted closed after the respective injections are
completed.

INJECTION MONITORING

Flow rate and pressure at the injection point well head will be monitored and recorded
during injection. Duration of injection and volume of Provect-IR injected at each location will
be monitored and recorded. Monitoring of water quality parameters at MW-61 will be
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conducted at least once each day and will include measuring and recording water levels and
purging MW-61 to monitor:

e Temperature;

° pH;

e Conductivity;
¢ ORP; and

e DO.

POST INJECTION MONITORING

Monitoring of field parameters that indicate reducing conditions (i.e. negative ORP and <
0.5 mg/L DO) will be used to determine the scope and schedule for supplemental
monitoring of specific parameters that indicate the occurrence of reductive dechlorination. It
is currently anticipated that sampling at MW-61 will occur monthly for the first three months
to confirm the results of the reductive dechlorination process. Subsequent monitoring
frequency will be adjusted as appropriate based upon the monitoring results from the first
three months.

Baseline TOC, DOC, VFAs and iron (Fe) will be compared to post injection levels to
determine if the groundwater at MW-61 is being affected by Provect-IR. Elevated levels of
TOC, DOC, and Fe would be expected very soon after injection in the affected area. As
organic carbon is degraded by indigenous bacteria elevated levels of VFAs would be
expected.

The levels of competing electron acceptors will generally indicate the redox state of the
aquifer. These will usually be utilized in the following order Oz, Mn(1V), NOs-, Fe(lll), SO42"
CO2. The presence of TCE daughter products will indicate the biological attenuation process
is going forward [cis-1,2-dichloroethene (cis-1,2-DCE), vinyl chloride]. Degradation end
products indicate complete reductive dechlorination (increased levels of chloride and ethene,
ethane and methane).

We propose to begin this pilot study on September 21, 2015, and as described earlier, we
anticipate this pilot test to require a minimum of one to three months to obtain initial
results. We hope ADEQ understands that we need to commit to several contractors to
implement this pilot study and we need to finalize the schedule no later than September 14,
2015 (assuming we have a UIC permit); therefore, we are prepared to respond to ADEQ
questions or comments regarding the pilot study prior to mobilization if received by
September 14, 2015, in order to make any necessary last minute adjustments. Although
we will also respond to ADEQ comments received after September 14, our responses may
occur after mobilization.

-00000-
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If you have any further questions or comments, please feel free to contact us.

Yours sincerely,

u

M,"'/:..“/:’//:a{ //;’r ';i y £ ‘._.- i / J,-’:.«_‘__‘ W 4! V
Michael F. Ellis, PE Wayne Weber, PG, PE
Principal Manager
D +1 314 590 2967 D +1 314 590 2973
M +1 314 229 5617 M +1 314 680 5025
mellis@environcorp.com wweber@environcorp.com
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APPENDIX A
Safety Data Sheets and Technical Data Sheets



provectus

ENVIROMMENTAL PRODUCTS™

Page 1/7
Safety Data Sheet (SDS)

OSHA HazCom 2012 Standard 29 CFR 1910.1200. Prepared to GHS Rev03.
Printing date 05/30/2014 Reviewed on 05/30/2014

- Product identifier

- Trade name: Provect-IR Antimethanogenic ISCR Reagent

- Product description
Remediation product for the treatment of soil, sediment and groundwater. Not for use in potable water
sources.

- Details of the supplier of the safety data sheet
- Manufacturer/Supplier:
Provectus Environmental Products
2871 W. Forest Road
Suite 2
Freeport, IL 61032
Phone: 815-650-2230
Fax: 815-650-2232
WwWw.provectusenvironmental.com
- Emergency telephone number: 815-650-2230

- Classification of the substance or mixture
The product is not classified according to the Globally Harmonized System (GHS).

- Label elements

- GHS label elements Non-Regulated Material

- Hazard pictograms Non-Regulated Material

- Signal word Non-Regulated Material

- Hazard statements Non-Regulated Material

- Hazard description:
CONTAINMENT HAZARD: Any vessel that contains wetted reagent must be vented due to potential pressure
build up from fermentation gases.

- Classification system:

- NFPA ratings (scale 0 - 4)

1 Health =0
Fire=1
0 Reactivity = 0

- HMIS-ratings (scale 0 - 4)

GZBLEN O] Health =0
FIRE Fire = 1

Reactivity = 0

7439-89-6 iron 5-40%
4075-81-4 calcium dipropionate 2-4%
Proprietary Organic Carbon Sources 48-90%

- Chemical characterization: Mixtures
- Description: Mixture of the substances listed below with nonhazardous additions.

- Dangerous components:

8013-01-2 Yeast extracts <> STOT SE 3, H335 0.5-2%
(Contd. on page 2)
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o | Page 2/7
Safety Data Sheet (SDS)

OSHA HazCom 2012 Standard 29 CFR 1910.1200. Prepared to GHS Rev03.
Printing date 05/30/2014 Reviewed on 05/30/2014

Trade name: Provect-IR Antimethanogenic ISCR Reagent

(Contd. of page 1)
9000-30-0 Guar gum <> STOT SE 3, H335; Eye Irrit. 2B, H320; Combustible Dust 0.5-2%
7757-83-7 sodium sulphite <> Acute Tox. 4, H302 1-2%
- Additional information: Product contains red yeast rice

- Description of first aid measures
- After inhalation: Remove person to fresh air. If signs/symptons continue, get medical attention.
- After skin contact: Wash off with soap and water. Get medical attention if irritation develops.
- After eye contact: Flush with water for 5 minutes
- After swallowing:
Rinse mouth with water and afterwards drink plenty of milk or water. Call a poson control center or doctor
immediately for treatment advice.
- Most important symptoms and effects, both acute and delayed No further relevant information available.
-Indication of any immediate medical attention and special treatment needed
No further relevant information available.

- Extinguishing media
- Suitable extinguishing agents:
CO2, extinguishing powder or water spray. Fight larger fires with water spray or alcohol resistant foam.
- Special hazards arising from the substance or mixture No further relevant information available.
- Advice for firefighters
- Protective equipment: No special measures required.

- Personal precautions, protective equipment and emergency procedures Not required.
- Environmental precautions: Do not allow to enter sewers/ surface or ground water.
- Methods and material for containment and cleaning up:
Cover powder spill with plastic sheet or tarp to minimize spreading and keep powder dry. Sweep or vacuum
up spillage and place in vented container.
- Reference to other sections
See Section 7 for information on safe handling.
See Section 8 for information on personal protection equipment.
See Section 13 for disposal information.

- Precautions for safe handling No special measures required.
- Information about protection against explosions and fires: Combustible material

- Conditions for safe storage, including any incompatibilities

- Storage:

- Requirements to be met by storerooms and receptacles:
CONTAINMENT HAZARD: Any vessel that contains wetted reagent must be vented due to potential pressure
build up from fermentation gases.

- Information about storage in one common storage facility: Not required.

- Further information about storage conditions:
Keep tightly closed in a dry and cool place. Keep away from open flames, hot surfaces and sources of
ignition. Any material that is wetted must be vented due to potential pressure build up from fermentation

gases.
(Contd. on page 3)
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ENVIROMMENTAL PRODUCTS™

Page 3/7
Safety Data Sheet (SDS)

OSHA HazCom 2012 Standard 29 CFR 1910.1200. Prepared to GHS Rev03.
Printing date 05/30/2014 Reviewed on 05/30/2014

Trade name: Provect-IR Antimethanogenic ISCR Reagent

(Contd. of page 2)
- Specific end use(s) No further relevant information available.

- Additional information about design of technical systems: No further data; see section 7.

- Control parameters

- Components with occupational exposure limits:
The product does not contain any relevant quantities of materials with critical values that have to be monitored
at the workplace.

- Additional information:
Dry or powdered ingredients are combustible. Dispersal of finely divided dust from products into air may form
mixtues that are ignitable and explosive. Minimize airborne dust generation and eliminate sources of ignition.

- Exposure controls
- Personal protective equipment:
- General protective and hygienic measures:
The usual precautionary measures for handling chemicals should be followed.
- Breathing equipment: Not required.
- Protection of hands: Not required.
- Eye protection: Not required.

- Information on basic physical and chemical properties
- General Information

- Appearance:

Form: Solid

Color: Brown to Green
- Odor: Pleasant
- Odor threshold: Not determined.
- pH-value: Not applicable.

- Change in condition
Melting point/Melting range:
Boiling point/Boiling range:

- Flash point:

- Flammability (solid, gaseous):

-Ignition temperature:

Decomposition temperature:

- Auto igniting:
- Danger of explosion:

- Explosion limits:
Lower:
Upper:

-Vapor pressure:
- Density:

Not determined.

Undetermined.
Not applicable.

Not determined.

Not determined.
Product is not selfigniting.

Dry or powdered ingredients are combustible. Dispersal of finely
divided dust from products into air may form mixtures that are
ingnitable and explosive. Minimize airborne dust generation and

eliminate sources of ignition.

Not determined.
Not determined.

Not applicable.

Not determined.

(Contd. on page 4)
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ENVIROMMENTAL PRODUCTS™

Page 4/7
Safety Data Sheet (SDS)

OSHA HazCom 2012 Standard 29 CFR 1910.1200. Prepared to GHS Rev03.
Printing date 05/30/2014 Reviewed on 05/30/2014

Trade name: Provect-IR Antimethanogenic ISCR Reagent

(Contd. of page 3)

- Relative density Not determined.
- Vapour density Not applicable.
- Evaporation rate Not applicable.
- Solubility in / Miscibility with
Water: Soluble.
- Partition coefficient (n-octanol/water): Not determined.
- Viscosity:
Dynamic: Not applicable.
Kinematic: Not applicable.
- Solvent content:
Organic solvents: 0.0%
Solids content: 100.0 %
- Other information No further relevant information available.

- Reactivity No further relevant information available.

- Chemical stability Product is stable under normal conditions.

- Thermal decomposition / conditions to be avoided: No decomposition if used according to specifications.
- Possibility of hazardous reactions No dangerous reactions known.

- Conditions to avoid No further relevant information available.

- Incompatible materials: No further relevant information available.

- Hazardous decomposition products: No dangerous decomposition products known.

- Information on toxicological effects

- Acute toxicity:

- Primary irritant effect:

-on the skin: No irritant effect.

-on the eye: Product dust may cause eye irritation.

- Sensitization: No sensitizing effects known.

- Additional toxicological information:
The product is not subject to classification according to internally approved calculation methods for
preparations:
When used and handled according to specifications, the product does not have any harmful effects according
to our experience and the information provided to us.

- Carcinogenic categories

-IARC (International Agency for Research on Cancer)
None of the ingredients is listed.

- NTP (National Toxicology Program)
None of the ingredients is listed.

- OSHA-Ca (Occupational Safety & Health Administration)
None of the ingredients is listed.

- Toxicity
- Aquatic toxicity: No further relevant information available.
(Contd. on page 5)
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ENVIROMMENTAL PRODUCTS™

Page 5/7
Safety Data Sheet (SDS)

OSHA HazCom 2012 Standard 29 CFR 1910.1200. Prepared to GHS Rev03.
Printing date 05/30/2014 Reviewed on 05/30/2014

Trade name: Provect-IR Antimethanogenic ISCR Reagent

(Contd. of page 4)
- Persistence and degradability No further relevant information available.
- Bioaccumulative potential No further relevant information available.
- Mobility in soil No further relevant information available.
- Additional ecological information:
- General notes: Water hazard class 1 (Self-assessment): slightly hazardous for water
- Results of PBT and vPvB assessment
- PBT: Not applicable.
- vPVB: Not applicable.
- Other adverse effects No further relevant information available.

- Waste treatment methods
- Recommendation: Smaller quantities can be disposed of with household waste.

- Uncleaned packagings:
- Recommendation: Disposal must be made according to official regulations.
-Recommended cleansing agent: Water, if necessary with cleansing agents.

- UN-Number

- DOT, ADR, ADN, IMDG, IATA Non-Regulated Material
- UN proper shipping name

- DOT, ADR, ADN, IMDG, IATA Non-Regulated Material

- Transport hazard class(es)
- DOT, ADR, ADN, IMDG, IATA

- Class Non-Regulated Material
- Packing group

- DOT, ADR, IMDG, IATA Non-Regulated Material
- Environmental hazards:

- Marine pollutant: No

- Special precautions for user Not applicable.

- Transport in bulk according to Annex Il of

MARPOL73/78 and the IBC Code Not applicable.
- UN "Model Regulation": -

- Safety, health and environmental regulations/legislation specific for the substance or mixture
- Sara

- Section 355 (extremely hazardous substances):
None of the ingredients is listed.

- Section 313 (Specific toxic chemical listings):
None of the ingredients is listed.

- TSCA (Toxic Substances Control Act):
7439-89-6 iron
4075-81-4 calcium dipropionate
8013-01-2 Yeast extracts
9000-30-0 Guar gum

7757-83-7 sodium sulphite
(Contd. on page 6)
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ENVIROMMENTAL PRODUCTS™

Page 6/7
Safety Data Sheet (SDS)

OSHA HazCom 2012 Standard 29 CFR 1910.1200. Prepared to GHS Rev03.
Printing date 05/30/2014 Reviewed on 05/30/2014

Trade name: Provect-IR Antimethanogenic ISCR Reagent

(Contd. of page 5)
- Proposition 65

- Chemicals known to cause cancer:
None of the ingredients is listed.

- Chemicals known to cause reproductive toxicity for females:
None of the ingredients is listed.

- Chemicals known to cause reproductive toxicity for males:
None of the ingredients is listed.

- Chemicals known to cause developmental toxicity:
None of the ingredients is listed.

- Carcinogenic categories
- EPA (Environmental Protection Agency)
None of the ingredients is listed.

- TLV (Threshold Limit Value established by ACGIH)
None of the ingredients is listed.

- NIOSH-Ca (National Institute for Occupational Safety and Health)
None of the ingredients is listed.

- GHS label elements Non-Regulated Material
- Hazard pictograms Non-Regulated Material
- Signal word Non-Regulated Material

- Hazard statements Non-Regulated Material
- National regulations:

The product is subject to be labeled according with the prevailing version of the regulations on hazardous

substances.
- State Right to Know

7439-89-6 iron 5-40%

4075-81-4 calcium dipropionate 2-4%

8013-01-2 Yeast extracts 0.5-2%
<> STOT SE 3, H335

9000-30-0 Guar gum 0.5-2%
<> STOT SE 3, H335; Eye Irrit. 2B, H320; Combustible Dust

7757-83-7 sodium sulphite 1-2%
< Acute Tox. 4, H302
Proprietary Organic Carbon Sources 48-90%

All ingredients are listed.
- Chemical safety assessment: A Chemical Safety Assessment has not been carried out.

This information is based on our present knowledge. However, this shall not constitute a guarantee for any
specific product features and shall not establish a legally valid contractual relationship.

- Date of preparation / last revision 05/30/2014 / 6

- Abbreviations and acronyms:
ADR: Accord européen sur le transport des marchandises dangereuses par Route (European Agreement concerning the International
Carriage of Dangerous Goods by Road)
IMDG: International Maritime Code for Dangerous Goods
DOT: US Department of Transportation
IATA: International Air Transport Association
(Contd. on page 7)
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Page 7/7
Safety Data Sheet (SDS)

OSHA HazCom 2012 Standard 29 CFR 1910.1200. Prepared to GHS Rev03.
Printing date 05/30/2014 Reviewed on 05/30/2014

Trade name: Provect-IR Antimethanogenic ISCR Reagent

(Contd. of page 6)

ACGIH: American Conference of Governmental Industrial Hygienists

EINECS: European Inventory of Existing Commercial Chemical Substances
ELINCS: European List of Notified Chemical Substances

CAS: Chemical Abstracts Service (division of the American Chemical Society)
NFPA: National Fire Protection Association (USA)

HMIS: Hazardous Materials Identification System (USA)

Acute Tox. 4: Acute toxicity, Hazard Category 4

Eye Irrit. 2B: Serious eye damage/eye irritation, Hazard Category 2B

STOT SE 3: Specific target organ toxicity - Single exposure, Hazard Category 3

-* Data compared to the previous version altered.
SDS / MSDS Created by MSDS Authoring Services (www.MSDSAuthoring.com)



Env1roBlend SAFETY DATA SHEET

Metal Waste Treatment o, eremier magnesia

Issue Date 24-Nov-2014 Revision Date 22-Sep-2014 Version 1

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING |

Product identifier

Product Name ENVIROBLEND®HR 325

Other means of identification

Product Code ENVIROBLEND®HR 325

Synonyms Light Burned Magnesium Oxide, Caustic Calcined Magnesia, MgO, Magnesium Oxide,

Recommended use of the chemical and restrictions on use
Recommended Use Heavy metals remediation product.
Uses advised against No information available

Details of the supplier of the safety data sheet
Manufacturer Address
Premier Magnesia, LLC, 300 Barr Harbor Drive, Suite 250, West Conshohocken, PA 19428

Emergency telephone number

Company Phone Number 610-828-6929
24 Hour Emergency Phone Number Chemtrec 1-800-424-9300
Emergency Telephone Chemtrec 1-800-424-9300

2. HAZARDS IDENTIFICATION

Classification

OSHA Regulatory Status

Product dust is classified as a "nuisance particulate, not otherwise regulated" as specified by ACGHI and OSHA. The excessive,
long-term inhalation of mineral dusts may contribute to the development of industrial bronchitis, reduced breathing capacity, and
may lead to the increased susceptibility to lung disease. This chemical is not considered hazardous by the 2012 OSHA Hazard
Communication Standard (29 CFR 1910.122)

Not a dangerous substance or mixture according to the Globally Harmonized System (GHS)

Label elements

Emergency Overview

The product contains no substances which at their given concentration, are considered to be hazardous to health

IAppearance Fine granular to powder Physical state Solid Odor Odorless

Causes mild irritation to the eyes

Low toxicity by skin contact.

Chronic overexposure by inhalation of airborne particulate may irritate upper respiratory system as well as the throat.
Ingestion is an unlikely route of exposure. If ingested in large amounts it may cause irritation, nausea, vomiting, diarrhea,
abdominal pain, black stool, pink urine, coma and possibly death.

Hazards not otherwise classified (HNOC)

Other Information
Unknown Acute Toxicity 100% of the mixture consists of ingredient(s) of unknown toxicity

3. COMPOSITION/INFORMATION ON INGREDIENTS
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ENVIROBLEND®HR325 Revision Date 22-Sep-2014

Common name Magnesium Oxide # 1309-48-4.

Synonyms Light Burned Magnesium Oxide, Caustic Calcined Magnesia, MgO, Magnesium Oxide,
Chemical Name CAS No. Weight-% Trade Secret
Magnesium Oxide 1309-48-4 100

4. FIRST AID MEASURES

First aid measures

Eye contact Rinse thoroughly with plenty of water, also under the eyelids. (Get medical attention
immediately if irritation persists.).

Skin Contact Wash skin with soap and water.

Inhalation Remove to fresh air. If breathing has stopped, give artificial respiration. Get medical
attention immediately.

Ingestion Not an expected route of exposure. Drink 1 or 2 glasses of water. Never give anything by
mouth to an unconscious person. Do not induce vomiting without medical advice.
Immediate medical attention is required.

Most important symptoms and effects, both acute and delayed

Symptoms No information available.

Indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the surrounding environment.

Unsuitable extinguishing media Water reacts with magnesium oxide producing magnesium hydroxide and heat. Do not
allow water to get inside containers: reaction with water will cause product to swell,
generate heat, and burst its container. If contact is unavoidable, use sufficient water to
safely absorb the heat that may be generated.

Specific hazards arising from the chemical
No information available.

Explosion data
Sensitivity to Mechanical Impact None.

Sensitivity to Static Discharge None.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Personal precautions Ensure adequate ventilation, especially in confined areas.

Environmental precautions
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Revision Date 22-Sep-2014

Environmental precautions

See Section 12 for additional ecological information.

Methods and material for containment and cleaning up

Methods for containment

Methods for cleaning up

Prevent further leakage or spillage if safe to do so.

Carefully clean up and place material into a suitable container, being careful to avoid
creating excessive dust. If conditions warrant, clean up personnel should wear approved
respiratory protection, gloves and goggles to prevent irritation from contact and/or
inhalation.

7. HANDLING AND STORAGE

Precautions for safe handling

Advice on safe handling

Use personal protective equipment as required.

Conditions for safe storage, including any incompatibilities

Storage Conditions

Incompatible materials

Keep container tightly closed in a dry and well-ventilated place. Avoid generation of dust.
Do not allow contact with water.

Interhalogens, bromine pentafluoride, chlorine trifluoride. Contact with aluminum metal may
release hydrogen gas. Incandescent reaction wtih phosphorus pentachloride. Water will
react with magnesium oxide to form magnesium hydroxide and release heat and steam.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters

Exposure Guidelines

This product, as supplied, does not contain any hazardous materials with occupational
exposure limits established by the region specific regulatory bodies.

Chemical Name ACGIH TLV OSHA PEL NIOSH IDLH
Magnesium Oxide TWA: 10 mg/m3 inhalable fraction TWA: 15 mg/m3 fume, total IDLH: 750 mg/m?3 fume
1309-48-4 particulate

(vacated) TWA: 10 mg/m3 fume
and total particulate

NIOSH IDLH Provide workers with NIOSH approved respirators in accordance with requirements of 29 CFR 1910. 134 for level of

exposure incurred.

Appropriate engineering controls

Engineering Controls

Provide sufficient ventilation, in both volume and air flow patterns to control mist/dust
concentrations below allowable exposure limits. Showers. Eyewash stations.

Individual protection measures, such as personal protective equipment

Eyelface protection
Skin and body protection

Respiratory protection

General Hygiene Considerations

Avoid contact with eyes. The use of eye protection is recommended.
The use of eye protection, gloves and long sleeve clothing is recommended.

Provide workers with NIOSH approved respirators in accordance with requirements of 29
CFR 1910. 134 for level of exposure incurred.

Wash hands thoroughly after handling.

9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Physical state

Solid
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Appearance
Color

Property

pH

Melting point/freezing point

Boiling point / boiling range

Flash point

Evaporation rate

Flammability (solid, gas)

Flammability Limit in Air
Upper flammability limit:
Lower flammability limit:

Vapor pressure

Vapor density

Specific Gravity

Water solubility

Solubility in other solvents

Partition coefficient

Autoignition temperature

Decomposition temperature

Kinematic viscosity

Dynamic viscosity

Explosive properties

Oxidizing properties

Other Information

Softening point
Molecular weight
VOC Content (%)

Fine granular to powder
Brownish

Values

10-11

>2100 °C >3800 °F
No information available
No information available
Not Applicable

No information available

No information available
No information available
No information available
No information available
3.56

Slight <1%

No information available
No information available
No information available
No information available
No information available
No information available
No information available
No information available

No information available
No information available
No information available

Odor Odorless
Odor threshold No information available

Remarks ¢ Method

Density No information available
Bulk density 50-7- Ibs/ft3

10. STABILITY AND REACTIVITY
Reactivity

No data available

Chemical stability

Stable under recommended storage conditions.

Possibility of Hazardous Reactions

None under normal processing.

Hazardous polymerization

Conditions to avoid

Hazardous polymerization does not occur.

Extremes of temperature and direct sunlight.

Incompatible materials

Interhalogens, bromine pentafluoride, chlorine trifluoride. Contact with aluminum metal may release hydrogen gas. Incandescent
reaction wtih phosphorus pentachloride. Water will react with magnesium oxide to form magnesium hydroxide and release heat
and steam.

Hazardous Decomposition Products
Heat and steam.

11. TOXICOLOGICAL INFORMATION

Information on likely routes of exposure
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Product Information Magnesium Oxide # 1309-48-4

Inhalation Inhalation of fume (not MgO dust particulate) produced upon decomposition of magnesium
compounds can produce a febrile reaction and leukocytosis in humans.

Eye contact No data available.
Skin Contact No data available.
Ingestion No data available.

Information on toxicological effects

Symptoms No information available.

Delayed and immediate effects as well as chronic effects from short and long-term exposure

Sensitization No information available.
Germ cell mutagenicity No information available.
Carcinogenicity No information available.
Reproductive toxicity No information available.
STOT - single exposure No information available.
STOT - repeated exposure No information available.
Aspiration hazard No information available.

Numerical measures of toxicity - Product Information

Unknown Acute Toxicity 100% of the mixture consists of ingredient(s) of unknown toxicity

12. ECOLOGICAL INFORMATION

Ecotoxicity

No data available on any adverse effects of this material on the environment
100% of the mixture consists of components(s) of unknown hazards to the aquatic environment

Persistence and degradability
No information available.

Bioaccumulation
No information available.

Other adverse effects No information available

13. DISPOSAL CONSIDERATIONS

Waste treatment methods

Disposal of wastes This produce does not exhibit any characteristics of a hazardous waste. The product is
suitable for landfill disposal once the free water component is evaporated or absorbed by a
suitable absorbent (earth). Follow all applicable federal, state and local regulations for safe
disposal.

Contaminated packaging Do not reuse container.
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Revision Date 22-Sep-2014

14. TRANSPORT INFORMATION

DOT Not regulated Not regulated by DOT as a hazardous material. No hazard class, label or

placard required, no UN or NA number assigned.

15. REGULATORY INFORMATION

International Inventories
TSCA Complies

Chemical Name

TSCA

Magnesium Oxide

DSL/NDSL Complies
EINECS/ELINCS Complies
ENCS Complies
IECSC Complies
KECL Complies
PICCS Complies
AICS Complies
X - Listed

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory

DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List

EINECS/ELINCS - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances

ENCS - Japan Existing and New Chemical Substances

IECSC - China Inventory of Existing Chemical Substances

KECL - Korean Existing and Evaluated Chemical Substances

PICCS - Philippines Inventory of Chemicals and Chemical Substances

AICS - Australian Inventory of Chemical Substances

US Federal Regulations

SARA 313

This product does not contain any substances reportable under Sections 302, 304 or 313. Sections 311 and 312 do apply. (Routine

Reporting and Chemical Inventories)

SARA 311/312 Hazard Categories
Acute health hazard
Chronic Health Hazard
Fire hazard
Sudden release of pressure hazard
Reactive Hazard

CWA (Clean Water Act)

No
No
No
No
No

This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40

CFR 122.42)

CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and
Reauthorization Act (SARA) (40 CFR 355). There may be specific reporting requirements at the local, regional, or state level

pertaining to releases of this material

US State Regulations
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California Proposition 65

This product does not contain chemicals known to the State of California to cause cancer, birthdefects or other reproductive toxins.

U.S. State Right-to-Know Requlations

Chemical Name

New Jersey

Massachusetts

Pennsylvania

Magnesium Oxide
1309-48-4

X

X

X

U.S. EPA Label Information

EPA Pesticide Registration Number Not Applicable

16. OTHER INFORMATION

NFPA Health hazards 1
HMIS Health hazards 0
Issue Date 24-Nov-2014
Revision Date 22-Sep-2014

Revision Note
No information available
Disclaimer

Flammability 0

Flammability 0

Instability O Physical and Chemical
Properties -
Physical hazards 0 Personal protection X

The information provided in this Material Safety Data Sheet is correct to the best of our knowledge, information and belief
at the date of its publication. The information given is designed only as a guidance for safe handling, use, processing,
storage, transportation, disposal and release and is not to be considered a warranty or quality specification. The
information relates only to the specific material designated and may not be valid for such material used in combination
with any other materials or in any process, unless specified in the text.

End of Safety Data Sheet
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Safety Data Sheet

SECTION 1 —~ CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Product Name: DHC microbial consortium (SDC-9)

Manufacturer CB&l 17 Princess Road, Lawrenceville,
NJ 08648. Phone (609) 895-5340

CAS #: N/A (Not Applicable)

Product Use: For remediation of contaminated groundwater (environmental
applications).

Material Description: Non-toxic, naturally occurring, non-pathogenic, non-genetically altered
anaerobic microbes in a water-based medium.

IN CASE OF EMERGENCY CALL CHEMTREC 24 HOUR EMERGENCY RESPONSE PHONE NUMBER (800) 424-9300

SECTION 2 —~ COMPOSITIONS AND INFORMATION ON INGREDIENTS

Components % OSHA ACGIH OTHER
PEL TLV LIMITS
Non-Hazardous Ingredients 100 N/A N/A N/A

DHC microbial consortium (SDC-9) comprised of microorganism of the genus Dehalococcoides,
Dehalogenimonas, Desulfovibrio, Destulfitobacterium, and methanogenic archaebacteria.

SECTION 3 — HAZARDS IDENTIFICATION
The available data indicates no known hazards associated with exposure to this product.
Nevertheless, individuals who are allergic to enzymes or other related proteins should avoid exposure

and handling. Health effects associated with exposure to similar organisms are listed below.

Ingestion: Ingestion of large quantities may result in abdominal discomfort including nausea,
vomiting, cramps, diarrhea, and fever.

Inhalation: Hypersensitive individuals may experience breathing difficulties after inhalation of
aerosols.

Skin Absorption: May cause irritation upon prolonged contact. Hypersensitive
individuals may experience allergic reactions..

Evye contact: May cause irritation unless immediately rinsed.

SECTION 4 ~ FIRST-AID MEASURES
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Ingestion: Thoroughly rinse mouth with water. Do not induce vomiting unless
directed to do so by medical personnel. Get imnmediate medical attention. Never give
anything by mouth to an unconscious or convulsing person.

Inhalation: Get medical attention if allergic symptoms develop.

Skin Absorption; N/A

Skin Contact: Wash affected area with soap and water. Get medical attention if allergic symptoms
develop.

Eye Contact: Flush eyes with plenty of water for at least 15 minutes using an eyewash fountain, if
available. Get medical attention if irritation occurs,

NOTE TO PHYSICIANS: All treatments should be based on observed signs and symptoms of distress in
the patient. Consideration should be given to the possibility that overexposure to materials other
than this material may have occurred.

SECTION 5 — FIRE-FIGHTING MEASURES

Flammability of the Product: Non-flammable

Flash Point: N/A

Flammable Limits: N/A

Fire Hazard in Presence of Various Substances: N/A

Explosion Hazard in Presence of Various Substances: N/A

Extinguishing Media: Foam, carbon dioxide, water

Special Fire Fighting Procedures: None

Unusual Fire and Explosion Hazards: None

SECTION 6 - ACCIDENTAL RELEASE MEASURES
‘Reportable quantities (in Ibs of EPA Hazardous Substances): N/A

No emergency results from spillage. However, spills should be cleaned up promptly. Absorb with an
inert material and put the spilled material in an appropriate waste disposal container. All personnel
involved in the cleanup must wear protective clothing and avoid skin contact. After clean-up,
disinfect all cleaning materials and storage containers that come in contact with the spilled liguid.

SECTION 7 — HANDLING AND STORAGE

Avoid breathing breathe aerosol. Avoid contact with skin. Use personal protect‘ive equipment
recommended in Section 8.
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Keep containers tightly closed in a cool, well-ventilated area. The DHC microbial consortium (SDC-9)
can be supplied in stainless steel kegs designed for maximum working pressure of 130 psi and
equipped with pressure relief valves. The kegs are pressurized with Nitrogen up to the pressure of 15
psi. Do not exceed pressure of 15 psi during transfer of DHC microbial consortium (SDC-9) from
kegs. Don’t open keg if content of the keg is under pressure.

DHC microbial consortium (SDC-9) may be stored for up to 3 weeks at temperature
2-4°C without aeration. Avoid freezing.

'SECTION 8 — EXPOSURE CONTROLS/PERSONAL PROTECTION
Hand Protection: Rubber, nitrile, or vinyl gloves.

Eye Protection: Safety goggles or glasses with side splash shields.
Protective Clothing: Use adequate clothing to prevent skin contact.
Respiratory Protection: N95 respirator if aerosols might be generated.
Ventifation: Provide adequate ventilation to remove odors.

Other Precautions: An eyewash station in the work area is recommended.

SECTION 9 — PHYSICAL AND CHEMICAL PROPERTIES

Physical state and appearance: Light greenish murky liquid. Musty odor.
Boiling Point: 100°C (water) Specific Gravity (H,0 = 1) 0.9-1.1

Vapor Pressure @ 25°C: 24 mm Hg (water) Melting Point: 0°C (water)

Vapor Density: N/A Evaporation Rate (H,O =1): 0.9-1.1
Solubility in Water: Soluble Water Reactive: No
pH: 6.0-8.0

SECTION 10 — STABILITY AND REACTIVITY

Stability: Stable

Conditions to Avoid: None

incompatibility (Materials to Avoid): Water-reactive materials

Hazardous Decomposition Byproducts: None
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SECTION 11 — TOXICOLOGICAL INFORMATION

This product contains no toxic ingredients.

SDC-8 consortium has tested negative for pathogenic microorganisms such as Bacillus cereus,
Listeria monocytogens, Salmonella sp., Fecal Coliform, Total Coliform, Yeast and Mold and
Pseudomonas sp.

SECTION 12 — ECOLOGICAL INFORMATION
Ecotoxicity: this material will degrade in the environment.
SECTION 13 — DISPOSAL CONSIDERATIONS

Waste Disposal Method: No special disposal methods are required. The material is compatible with
all known biological treatment methods. To reduce odors and permanently inactivate
microorganisms, mix 100 parts (by volume) of SDC-9 consortium with 1 part (by volume) of bleach.
Dispose of in accordance with local, state and federal regulations.

SECTION 14 — TRANSPORT INFORMATION

DOT Classification: N/A
Labeling: NA
Shipping Name: Not regulated

SECTION 15 - REGULATORY INFORMATION
Federal and State Regulations: N/A
SECTION 16 — OTHER INFORMATION

MSDS Code: ENV 1033
MSDS Creation Date: 10/06/2003
Last Revised: May 27, 2014.

While the information and recommendations set forth herein are believed to be accurate as of the
date hereof, CB&l MAKES NO WARRANTY WITH RESPECT HERETO AND DISCLAIMS ALL
LIABILITY FROM RELIANCE THEREON,
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Provect-IR™
Antimethanogenic ISCR Reagent

TECHNOLOGY DESCRIPTION

Provect-IR is a unique mixture of reagents combined into a single product that
optimizes the in situ reductive dechlorination of chemicals present in sail,
sediment, and groundwater. It acts by promoting synergistic interactions

between:
é Natural antimethanogenic compounds
& Hydrophilic, nutrient rich organic carbon sources
& Zero-Valent Iron (ZVI)
é Chemical oxygen scavengers
é Vitamin and mineral sources

This distinctive, patented combination of natural and food-grade chemicals promotes ISCR conditions for fast and
effective destruction of targeted constituents of interest (COIs) such as chlorinated solvents, organochlorine pesticides,
and other halogenated compounds (Brown et al., 2009; Dolfing et al., 2008; US Patent Office Scalzi et al 2012). Notably,
Provect-IR is the only ISCR reagent to simultaneously inhibit the production of methane during the requisite carbon
fermentation processes (US Patent Office Scalzi et al, 2013, 2014). This promotes more efficient use of the hydrogen
donor while avoiding negative issues associated with elevated methane (CH4) in groundwater, soil gas, and indoor air.

Current regulations for methane in groundwater vary from ca. 10 to 28 mg CH4/L (Indiana Department of Environmental
Management, 2014). More State regulations are pending, with several ERD projects which intended to use liquid carbon
(emulsified oils) sources failing to receive regulatory approval due to issues associated with excessive production of
methane during previous technology applications (Personal Communication - State of California; State of Minnesota).
Many remedial practitioners have subsequently been required to establish contingencies for conventional ERD/ISCR
implementation in the event that methane exceeds a threshold level ranging from 1 ppm to 10 ppm groundwater. These
contingencies often entail expensive and extensive systems for capturing and treating methane in soil gas/vapor
captured via SVE systems.

MODE OF ACTION — HOW DOES IT WORK?

What is a Methanogen? In the 1970s, Dr. Carl Woese (1928 to 2012) and his colleagues at the University of lllinois-
Urbana studied prokaryotic relationships using DNA sequences and they found that microbes that produce methane —
or methanogens - are Archaea (Woese and Fox, 1977). The identification of this new Domain of microorganism was
very important for many reasons, but from our limited perspective herein this vast difference in genetic composition
means that methanogens are significantly different from typical heterotrophic bacteria and eukaryotes. In other words,
Dehalococcoides ethenogenes are as different from methanogens as you are.

What is a Statin? A Statin can be defined as “a class of lipid-lowering drugs that reduce serum cholesterol levels by
inhibiting a key enzyme involved in the biosynthesis of cholesterol”. Lovastatin is a widely known, potent statin used
for decades to lower cholesterol in human blood by inhibiting 3-hydro-3-methylglutaryl-coenzyme A (HMG-CoA)
reductase, which is a key enzyme in the cholesterol biosynthesis pathway (Alberts et al., 1980). It was the first statin
approved by the United States Food and Drug Administration in 1987 as a hypercholesterolemic drug.

www.ProvectusEnvironmental.com e tel: (815) 650-2230 ¢ fax: (815) 650-2232 ¢ email: info@ provectusenvironmental.com
Provect-IR, Provect-OX, Provect-GS and Provect-CH4 are registered trademarks of Provectus Environmental Products, Inc.
v4 — June 16, 2014 « Copyright ©2014 Provectus Environmental Products, Inc.
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What is Red Yeast (Rice) Extract? The red yeast rice (RYR) extract that is component of Provect-IR is a substance
extracted from rice that has been fermented with a type of yeast called Monascus purpureus. Red yeast extract is used
as a food coloring, food additive/preservative, and is widely consumed by humans. The RYR extract contains a number
of monacolins - most importantly, Monacolin K, otherwise known as Lovastatin or Mevinolin. Monacolin K is the only
naturally occurring statin compound. In addition to Monacolin K, RYR extract also contains mono-unsaturated fatty
acids and other vitamins that will effectively stimulate anaerobic bacteria in the subsurface.

So - How Does a Statin Inhibit a Methanogen? Interestingly, Monacolin K is a potent inhibitor of methanogenic
archara because cell membrane production in archaea shares a similar pathway with cholesterol biosynthesis (Miller
and Wolin, 2001). And since methanogens are so uniquely different than bacteria, the inhibitory effect is not observed
in microbes that are typically associated with: i) catabolism of organic contaminants (such as pseudomonas species)
and/or, i) halo-respiration/biodegradation of chlorinated solvents (such as dehalococcoides species). RYR has been
used in the cattle industry for decades in efforts to manage rumen microbiology and control methane production in
cows.

ATTENUATION PROCESSES - SAFER, MORE EFFICIENT ISCR TREATMENT

In situ chemical reduction (ISCR) as defined by Dolfing et al (2008) describes the combined effect of stimulated
biological oxygen consumption (via fermentation of an organic carbon source), direct chemical reduction with zero-
valent iron (ZV1) or other reduced metals. The corresponding enhanced thermodynamic decomposition reactions that
are realized at the lowered redox (Eh) conditions allow for more effective mineralization of many COls.

A number of enhanced reductive dehalogenation (ERD) substrates and other accelerated anaerobic bioremediation
technologies exist (e.g., emulsified oils, non-emulsified oils, carbon-based hydrogen release compounds, vegetable
matter + ZVI amendments) that purportedly offer similar responses. However, the Provect-IR antimethanogenic ISCR
substrate is unique in its ability to yield Eh values most conducive to reductive dechlorination while simultaneously
preventing methane production - which is a waste of the H being generated and potentially a safety issue under field
conditions.

Redox Range

(ORP, mV)
A
+500 _ Aerobic Respiration
® NO; >N, Denitrification
N
B ~0 Clo,-> ¢l Perchlorate Reduction
o .

Sulfate Reduction
Chromium Reduction
RDX Reduction

Reductive Dechlorination

Reducing

CO,-> CH, Methanogenesis

V -250

Provect-IR uniquely combines RYR extract with of a variety of specially selected reagents in order to induce genuine
ISCR conditions and faciliate the destruction of targeted COls in a safer, more efficacious manner. As outlined below,
it can be used to manage environments impacted by chlorinated solvents, pesticides, heavy metals and other COls.

www.ProvectusEnvironmental.com e tel: (815) 650-2230 ¢ fax: (815) 650-2232 ¢ email: info@ provectusenvironmental.com
Provect-IR, Provect-OX, Provect-GS and Provect-CH4 are registered trademarks of Provectus Environmental Products, Inc.
v4 — June 16, 2014 « Copyright ©2014 Provectus Environmental Products, Inc.
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Specially Selected Organic Hydrogen Donors: A variety of hydrophilic, nutrient rich organic carbon sources are
incorporated in Provect-IR that assist in promoting the ISCR process. The Provect-IR bioremediation amendments
consist of slow, medium and long-term release carbon sources. Such a formulation is desirable because it provides
both a rapidly utilized electron donor (calcium propionate), slow-release long-term electron donors (kelp meal and yeast
extract) and long-term release carbon sources (other cellulose and hemi-cellulose carbon such as soy meal). More
specifically,

é Calcium propionate and other readily biodegradable carbon sources: Following the addition of simple carbon
sources such as lactate, formate, ethanol or glucose to an aquifer setting these compounds are often
converted rapidly to hydrogen and acetate. Although this is the desired response, the process is sometimes
too rapid, and this can result in aquifer acidification (due to rapid VFA production) and the liberation of too
much hydrogen (which allows methanogens and sulfate reducers to compete effectively with dehalogenators,
which tend to grow more slowly). Hence, calcium propionate is used as a readily biodegradable carbon source.

& Yeast extract: This supplement provides a variety of organic hydrogen donors that have slower release profiles
(i.e., they are not fermented as rapidly as proprionate). Yeast extract also contains biological components
that are very useful to anaerobes, but are not available through other carbon-only media. In particular, yeast
extract provides an abundant source of priming ATPase along with trace nutrients and vitamin B complexes.

6 Kelp meal/Cellulose based carbon: These hydrogen sources are composed of a hydrophilic, solid and complex
carbon that ferment more slowly and inherently generate less methane. The hydrophilic organic component
of the kelp meal, for example, is composed of cellulose and hemicellulose and it may be treated during the
manufacturing process so that some of the components more easily undergo hydrolysis to glucose while
maintaining an overall longevity of 3 to 5+ years.

Chemical Oxygen Scavengers: The presence of chemical oxygen scavengers such as sodium sulfite helps minimize
performance lag phases that are often observed following the injection of remedial amendments. This is due, in part,
to the presence of oxygen that is introduced as a result of the field mixing and blending operations. It takes a cerain
amount of time and reagent consumption to remove that introduced oxygen and allow the ISCR reactions to proceed.
Provect-IR is unique it that manages this impact chemically, which is a more effective, reliable manner thus allowing
the ISCR process to be more effective.

Zero-Valent Iron: The presence of ZVI in Provect-IR is critical to ISCR reactions. The ZVI is added as a reduced
material that is oxidized during the reductive dechlorination reactions which use ZVI as the reducing agent. The beta-
elimination reaction mainly produces (chloro)acetylene, ethane/ethane and chloride ions, without the accumulation of
potentially problematic catabolites typical of microbiologically mediated sequential reductive dehalogenation processes
(e.g., DCE “stall’). As the ZVI reacts, hydroxyl ions are released and pH increases which is useful in neutralizing the
acidity generated during the fermentation of carbon, where acids are generated. Oxidized iron species are also
prodcued, where are useful in alpha-elimination reactions and iron cycling. One limitation to ZVI reactions is that they
are surface mediated which means that direct contact is required for direct COI destruction.

RYR Extract: Provect-IR is the only ISCR amendment that will rapidly induce ISCR conditions while simultaneously
preventing or significantly minimizing the production of methane. The benefits are notable:

é Safer: Methane is explosive with an LEL of 5% and an UEL of 15%. Production of methane will result from
the addition of any conventional ERD or ISCR amendment: excessive and extended production of methane
can result in elevated in groundwater concentrations (as high as 1,000 ppm have been reported) which can
lead to accumulation in soil gas subsequently impacting indoor air. State specific regulations for methane in
groundwater have been promulgated, with others pending for soil gas and indoor air.
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6 More Efficient = More Cost Effective: Production of methane is a direct indication that the hydrogen generated
from the organic carbon amendments was used by methanogens and the amendment has been wasted
because it was not utilized by acetogens or dehalorespiration. By inhibiting the growth and proliferation of
methane producing Archaea, chlororespiring bacteria can become the more dominant bacterial populations.

PRIMARY FEATURES:

é Effective: No accumulation of dead-end catabolic intermediates as a function of substrate addition (as is
common with [emulsified] oils and sources of carbon only).
o Does not rely on physical sorption/sequestration as a major “removal” mechanism (as is common
with oils).
o Inherently buffered for pH control — will not acidify an aquifer and liberate heavy metals as potential
secondary COls.
é Efficient: Significantly lower costs as a result more efficient amendment utilization and avoidance of
contingencies for methane management. No need for additional buffers.

é Safe: Fewer health and safety concerns as compared with use of traditional ERD or ISCR reagents; Avoid
issues associated with new and emerging methane regulations.

é Ease of Use: Green and sustainable. All components integrated in a single package. Logistics with no
surprises.

é Longevity: Engineered profile of carbon sources for multi-year longevity estimated at 3 to 7 years based on
site-specific hydrogeology. Reagent will stay in place and remain active which prevents rebound.

é Improved Performance: More efficient use of hydrogen donors (does not get wasted as methane).

é Adaptable Formulations for Heavy Metals: Will not mobilize arsenic or other heavy metals yielding secondary
contaminants (as is common with [emulsified] oils and sources of carbon only). Can be formulated to manage
environments that are co-impacted by various inorganic contaminants (e.g., As, [Hg], Ni, Pb, Zn) while
simultaneously mineralizing the organic compounds.

é Patented Technologies: Technology end users and their clients are fully protected from all Patent and other
legal issues.

PHYSICAL PROPERTIES:

Particle Size: ranges from ca. <5 to 100 micron (can be manufactured to specifications).
Dry Density: ranges from 0.4 to 0.5 g/cm3

29% Aqueous Slurry Density: ranges from 0.9 to 1.0 g/cm3

29% Aqueous Slurry Viscosity: ranges from 500 to 1,500 cP

SLURRY PREPARATION GUIDELINES:

Percent Solids Mass of Volume of Water
Content Provect-IR (US gallons)
10% 251b 27
20% 251b 12
30% 25 |b 7

www.ProvectusEnvironmental.com e tel: (815) 650-2230 ¢ fax: (815) 650-2232 ¢ email: info@ provectusenvironmental.com
Provect-IR, Provect-OX, Provect-GS and Provect-CH4 are registered trademarks of Provectus Environmental Products, Inc.
v4 — June 16, 2014 « Copyright ©2014 Provectus Environmental Products, Inc.



provectus

ENVIRONMENTAL PRODUCTS" Technical Data Sheet

LITERATURE CITED:

Alberts, A., J. Chen, G. Kuron, V. Hunt, J. Huff, C. Hoffman, J. Rothrock, M. Lopez, H. Joshua, an E. Harris; 1980.
Mevinolin: a Highly Potent Competitive Inhibitor of Hydroxymethylglutaryl-coenzyme A Reductase and a Cholesterol-
Lowering Agent. Proceedings of the National Acadaemy of Sciences of the United States of America 77:3957-3961.

Brown, R., J. Mueller, A. Seech, J. Henderson and J. Wilson. 2009. Interactions between Biological and Abiotic
Pathways in the Reduction of Chlorinated Solvents. Remediation Journal Winter 2009, pages 9-20.

Dolfing, J., M. Van Eekert, A. Seech, J. Vogan and J. Mueller. 2008. In Situ Chemical Reduction (ISCR) Technologies
— Significance of Low Eh Reactions. International Journal Soil & Sediment Contamination 17 (1) : 63-74.

Miller, T.L. and M.J. Wolin. 2001. Inhibition of growth of Methane-Producing Bacteria of the Rumen Forestomach by
HydroxymethylglutarylSCoA Reductase Inhibitors. J. Dairy Sci. 84:1445-1448.

Scalzi, M. and McGill, J. 2012. Method for the Treatment of Groundwater and Soils using Mixtures of Seaweed Kelp.
US PTO No. 8,147,694 B2 (April 3, 2012).

Scalzi, M. and A. Karachalios. 2013 and 2014. Inhibition of Methane Production during Anaerobic Reductive
Dechlorination. US PTO 13/ 785,840 and CIP 14/268,637

Woese, C.R. and G.E. Fox (1977)."Phylogenetic structure of the prokaryotic domain: the primary
kingdoms". Proceedings of the National Academy of Sciences of the United States of America 74 (11): 5088-5090.

CONTACT US FOR A COMPLIMENTARY SITE EVALUATION

PROVECTUS ENVIRONMENTAL PRODUCTS, INC.
2871 West Forest Road, Suite 2 | Freeport, IL 61032

Tel: (815) 650-2230 | Fax: (815) 650-2232 | Email: info@ProvectusEnv.com

Multiple remedial contracting options available via strategic providers

Turn-Key, Risk-Reward, Pay-for Performance, Remedial Guarantees/Warranties
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Metal Waste Treatment .
300 Barr Harbor Drive
Suite 250
West Conshohocken, PA 19428
(610)828-6929

Product Data

EnviroBlend

HR-325

A finely ground, chemical grade magnesium oxide produced from beneficiated Nevada
magnesite ores by burning to a moderately high reactivity. It is designed for use in
neutralization reactions where a relatively fast reaction rate is required, pH adjustment,
heavy metals treatment, and other applications in industrial and remediation industries.

CHEMICAL ANALYSIS

Typical Maximum Minimum
(As-Is Basis)
LOI (1000°C) 3.6 5.4
(Loss-Free Basis)

MgO 93.0 91.5
Insolubles (SiO,) 3.0

CaO 3.0

R203 1.0

PHYSICAL PROPERTIES

BULK DENSITY (Ib/ft3):

Loose 40

Tapped 58

SCREEN ANALYSIS, wt%
(U.S.A. Series)

+100 mesh 0.0 1.0

- 325 mesh 97.0 92.0

PACKAGING AND STORAGE:
Bulk (pneumatic vessel)

Supersacks- 1000#, 2000#, or 3000#
50# bags

Packaging options vary by facility.

Magnesium oxide is hygroscopic; it should be protected from the atmosphere. Material
should be used within six months.

MC-FPS-629-2

EnviroBlend is a registered trademark of Premier Magnesia, LLC
VISR VIR ESIE http://www.enviroblend.com
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