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HISTORY

In April 2009, Progress Energy in Roxboro requested a proposal for treatment of  metals in their 
FGD downflow and settling pond. EnviRemed/Virotec obtained samples from Progress Energy-
Roxboro FGD downflow to preform laboratory tests to reduce metal contaminants. Virotec’s 
laboratory, to the best of  its ability, mimicked the mechanisms and processes of  PE in treating its 
wastewater.

Three phases of  tests were conducted in Virotec’s Australian laboratories from May through June 
2009. Following are the results from these lab tests:

ViroFlow™ Technology using proprietary reagent ElectroBind™ has been specifically
designed to neutralize acidity and permanently bind metals from contaminated industrial
wastewater and water bodies into non-bio-available forms. Bound metals will not re-enter the
environment even under changing geochemical conditions (pH, oxygen concentrations, and
moisture content).

PE Data Provided Tested Data
Parameter Existing 

Limit
FGD 
Blow-
down

Settling 
Pond

FGD 
Sample 
Received

Phase 1 Phase 2 Phase 3

ph 7.2 5.5 7.2 7.12 6.7
Arsenic 10 855 118 130 95 22 <10
Copper 7 126 10.2 23 8 6
Antimony 5.6 4.6 3.6 8.3 3.9 2
Mercury 0.012 103 1.8 8 nd 1
Silver 0.06 9.4 0.3 25 25 nd
Thallium 0.24 277.6 2.2 1.9 1.4 0.4
Selenium 5 3761 1915 1698 1521 1999 690
Lead 25 99 9.6 159 1 nd
Cadmium 2 84.9 2.3 2 2 2
Zinc 50 360 36 42 22 44

All levels are in µ/l
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Laboratory Tests
Treatments emulated the direct injection of  reagent into the FGD Blowdown pipe where
there is approximately 300 seconds of  residence time. All samples had several ElectroBind™
reagents directly added as dry powder and liquid; all reagent addition were actively mixed,
followed by settling.

Phase 1
Treatments provided an improvement in all parameters compared with the supplied data for the 
typical FGD Blowdown. Even at the lowest dose rates, further significant improvements in water 
quality are expected with 14 days residence time in a settling pond environment. Selenium, arse-
nic and thallium may be significantly further reduced through the application of  other  
ElectroBind™ blends specifically targeted at these elements.

Phase 2
Based on the results obtained in phase 1 and after several discussions with Virotec’s technical
department, Virotec’s laboratory modified its treatment strategy in phase 2 of  the laboratory
test work. The phase 2 approach adds not only a new range of  pre-treatment reagents but also
increases all the mixing and setting times, and incorporates a slower addition of  ElectroBind™
reagents.
Except for selenium, all treatments provided an improved reduction in all parameters compared 
with the supplied data for the typical FGD Blowdown. The concentrations of  selenium increased 
instead of  reduced, which prompted Virotec’s Laboratory managers to conduct a detailed inves-
tigation into this matter. Results of  this investigation showed that there was a contamination from 
the nitric gas utilized during the analytical procedure. As nothing Virotec added to the sample 
contained selenium, this conclusion is logical.

Phase 3
After discussions with EnviRemed, Virotec was advised that the revised main targets for this
laboratory test work are selenium and arsenic. The new treatment strategy employed in phase 3
incorporated new reagents and conventional aeration to reduce selenium and arsenic, while
retaining treatment performance for all remaining contaminants. At this stage, pH constraints
were not considered as these can be addressed in the post-treatment stage (i.e., through posttreat-
ment acidification or via further reagent type and addition rate optimizations).
Furthermore, the laboratory chosen for analytical work utilizes different analytical equipment
that would be more robust for selenium. 
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Lab Test conclusions

From the three phases of  laboratory work undertaken, Virotec concludes that ViroFlow™
Technology would be effective in stabilizing pH, and has demonstrated its potential for reduc-
ing several heavy metal concentrations in the FGD Blowdown wastewater.
The methodology adopted in phase 3 was focused in treating As and Se, and has shown that 
the right recipe of  ElectroBind™ reagent has been defined along with the inclusion of  me-
chanical aeration. It is understood that, due to its ability to change Se speciation, an increase in 
the aeration time may assist the Se metal removal.

In Phase 3, selenium was reduced by 60% to 690 µ/l. It is assumed that aerating the sample 
changed the speciation of  selenium to selenate, thereby increasing its binding capacity. It is 
further assumed that if  aeration is added to the treatment protocol prior to dosing, both the 
binding capacity arsenic and selenium would be increased.

It is noted that there is some confusion as to why the sample of  FGD blowdown wastewater 
provided to Virotec for analytical and testing purposes, which has been taken immediately 
PRIOR to discharge to the Settling Pond, more closely resembled the properties of  the FGD 
blowdown wastewater AFTER settling in the Settling Pond.

ViroFlow™ Technology has the ability to permanently and irreversibly bind metals into non-
bio-available forms, and is therefore accepted in the market as one of  the most environmentally 
safe technologies for this purpose.  

Considering the scope of  this project (to treat a flow rate of  1,500gpm) Virotec recommends an 
on-site field trial as the logical next step in order to demonstrate the operational and logistical 
issues related to the treatment of  the higher volumes of  FGD Blowdown wastewater.
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SUMMARY

Treatment scenarios were introduced including injection of  ViroFlowTM technology into the  
1) FGD downflow tubes, 2) treatment after the MBR and 3) treatment after the settling pond and 
prior to the MBR. Treatment #1 was discounted due to the sulfur competing with the metals for 
binding capacity. Treatment #2 was discounted as the ViroFlowTM technology works with the 
metal composition, not after it is rendered organic. Therefore it is recommended to treat the set-
tling pond effluent prior to entering the MBR.

SCOPE OF WORK
FIELD TRIAL OVERVIEW
1. The field trial is designed to test on-site pilot scale treatment methodologies, reagents and out-
comes of  the “Phase 2” test work conducted by Virotec and presented on page one.

2. It is anticipated that the field trial would continue for ten (10) contiguous business days (two days 
for set up and commissioning of  plant, one day per batch treatment, and two days for decommis-
sioning of  plant and clean up).

3. The proposed field trial is designed to treat batches of  1,000 liters of  FGD blowdown wastewa-
ter after 14 days settling in the settling pond.

4. The intention is for the field trial to conduct a minimum of  four (4) and a maximum of  six (6) 
batch treatments; three (3) different blends of  ElectroBind™ at 2 different dosage rates. The dos-
ing regime is as follows:

Treatment
1. Aeration + ElectroBind #1 @ 0.5 g/L to pH ± 7.2 + settle to clear + sample and analyze; 
2. Aeration + ElectroBind #1 @ 1.5 g/L to pH ± 7.2 + settle to clear + sample and analyze;
3. Aeration + ElectroBind #2 @ 0.5 g/L to pH ± 7.2 + settle to clear + sample and analyze;
4. Aeration + ElectroBind #2 @ 1.5 g/L to pH ± 7.2 + settle to clear + sample and analyze;
5. Aeration + Acid to pH ± 5.5 + ElectroBind #3 @ 0.5 g/L to pH ± 7.2 + settle to clear + 
sample and analyze;
6. Aeration + Acid to pH ± 5.5 + ElectroBind #3 @ 1.5 g/L to pH ± 7.2 + settle to clear + 
sample and analyze.

A combined treatment of  aeration (as used in Phase 3 of  the initial test work) to change the specia-
tion of  As and Se prior to binding with ElectroBind™  will be employed in the field trial.
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While it is agreed that aeration prior to addition of  ElectroBind™ reagent   will have a salutary 
effect on As and Se speciation, the question of  what effect, if  any, aeration will have on liquor pH 
remains to be seen. It is generally agreed that it will likely have minimal or no effect on liquor pH. 
Therefore, it has also been concluded that the FGD blowdown wastewater may need to be pH ad-
justed to ±pH 5.5 after aeration and prior to the addition of  the ElectroBind™ reagent.

It should therefore be noted that while there is a reasonably good change that a combined Phase 2 
(0.5 g/L of  ElectroBind™ reagent  ) and Phase 3 (aeration prior to ElectroBind™ reagent   addi-
tion) treatment methodology will reduce heavy metals in the FGD blowdown wastewater to below 
acceptable levels, the approach presented herein has not been applied or proven in the laboratory.

One of  the primary targets of  the initial laboratory analysis and test work, as presented in the 
Treatment Report, was to reduce As and Se to 10 µg/L and 5.0 µg/L, respectively. However, Phase 
2 of  the initial test work did not achieve these targets, with the lowest levels attained being As = 20 
µg/L and Se = 1,887 µg/L, with Phase 3 of  the initial test work achieving As = <10 µg/L, but only 
Se = 690 µg/L. Therefore, Phase 2 results did not meet the treatment targets, and only As met the 
treatment targets in Phase 3. The treatment approach proposed by Virotec for the field trial has 
therefore not been proven in the laboratory to achieve the proposed treatment targets.

5. Progress Energy would be required to sign a Virotec Confidentiality Agreement before Virotec’s 
reagents and personnel came on site.

6. Progress Energy to provide site inductions to EnviRemed/Virotec’s personnel as required before 
work commences.

7. Any required Safety and Environmental Risk Assessment should be conducted prior to the field 
trial implementation.

8. It will be the responsibility of  Progress Energy to ensure that USA EPA, municipal/city
council or any other regulatory bodies are notified prior to treatment (if  required), and any
regulatory approvals are received.

9. The methodologies outlined in this Indicative Proposal is therefore based upon on-site treatment 
of  the FGD blowdown wastewater at Progress Energy having the same or similar properties to the 
wastewater tested in the laboratory by Virotec, and not those properties of  the raw FGD blowdown 
water as provided to Virotec by EnviRemed and presented on page 1 of  this proposal.

MATERIAL SAFETY DATA SHEETS
Material Safety Data Sheets (MSDS) will be provided in advance of  any chemicals being brought
into PE premises.
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EnviRemed-Progress Energy                        Page 4                 ViroFlow™ Technology 

Figure #1: Conceptual plant layout and flow of work 

20. Progress Energy would be required to sign a Virotec Confidentiality 
Agreement before Virotec’s reagents and personnel came on site. 

21. Progress Energy to provide site inductions to Virotec’s personnel as required 
before work commences. 

22. Any required Safety and Environmental Risk Assessment should be conducted 
prior to the field trial implementation. 

23. It is assumed that a “Field Trial Treatment Report” would be generated after 
the field trial; such Report is the responsibility of EnviRemed, but a reasonable 
level of technical and editorial support would be supplied by Virotec. 

24. Virotec’s on-site project manager will take care of travel to North Carolina, 
and all per diem expenses, but reasonable accommodation near the field trial 
site would need to be supplied. 

25. Treatment targets will be those identified in the Treatment Report (or other 
treatment targets to be pre-agreed between the parties before the start of on-
site work). 

1. 1,000L of 
Batch #1 FGD 
wastewater  
pumped into 
tank AFTER 
settling in 
Settling Pond 

2. Aeration 
(length of 
time TBD)

3. ElectroBind™ reagent 
addition (mixing time 
TBD; mixing to be 
performed by aerator or 
mixer); pH adjustment (if 
required) 

Holding/
Mixing/
Settling
Tank #2 4. Settling of 

solids 
(length of 
time TBD) 

5. Sample 
taken for 
analysis 
after liquor 
clears

8. Solids removed from 
bottom of tank by hand, 
pump or vacuum prior to 
repeating Step 1 

6. After Step 5, Tank 
#1, 1,000L of Batch #2
FGD wastewater 
pumped into Tank #2 

Holding/
Mixing/
Settling
Tank #1 

7. Repeat Steps 2, 3, 4 and 5 
in Tank #2; then revert to Tank 
#1 for Batch #3, and perform 
Step #8 in Tank #2; repeat 
until finished six batches 

Price for Field Test
$18,000 to be paid in advance of  the field trial. 
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TREATMENT METHODOLOGY
Virotec has developed a unique, patented system for the treatment of  heavy metal contaminated 
wastewater. The treatment regime contemplated for use in this Indicative Proposal uses a propri-
etary reagent known as ElectroBind™. The treatment method to be used is Virotec’s intellectual 
property and will be supplied under license to Progress Energy. This information is given in com-
mercial confidence. Therefore, it is compulsory that Progress Energy sign a confidentiality
agreement before proceeding with the application of  ViroFlow™ Technology. Heavy metals will 
be removed from the water and precipitated to the bottom of  the treatment tanks. The metals 
contained in the sludge will be chemically and physically bound to the ElectroBind™ reagent and 
will therefore not readily release back into the aqueous phase under non-reducing conditions.

PRE-TREATED WATER QUALITY
This Indicative Proposal is predicated on the assumption that the water to be treated at Progress 
Energy is the same as the water used in the aforementioned Treatment Report. Should the waste-
water in the proposed field trial treatment tank be different to the sample of  water provided to 
Virotec for analysis and testing, the Scope of  Work cited herein may change, possibly significantly. 
As a result of  such difference in water quality, the assumptions contained herein associated with 
time, dosing rates, ElectroBind™ reagent type, metals removal rates and costs associated with full-
scale implementation of  ViroFlow™ Technology, may change significantly.

DISCLAIMER
The staff  and management of  Virotec Global Solutions Pty Ltd  in conjunction with their li-
censed agent, EnviRemed have prepared this proposal with the usual care and thoroughness of  
the profession. It was based on data provided by the client, laboratory analysis, shared data and 
generally accepted practices and standards at the time it was prepared. If  further information is 
required, a half-day meeting and/or on-site visit with the client can be arranged. No other war-
ranty, expressed or implied, is made as to the accuracy or professional advice contained herein.

Virotec has made no independent valuation of  data beyond the scope of  work contained herein, 
and Virotec Global Solutions and its parent company assume no responsibility for omissions or 
for the accuracy of  the information provided.
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proposed treatment
It is proposed that EnviRemed will treat the effluent water from the settling pond with 14 day 
residence time by diverting the effluent into a secondary 1/2 acre treatment pond approximately 
12 ft depth.  The pond will be lined and subdivided into three sections—one for aeration, one for 
dosing and one for settling. The dosing regime will be determined by the field study. After treat-
ment, the effluent water would then be routed to the MBR. Site preparation shall be engineered 
and constructed by Progress Energy.

Benefits of EnviRemed/Virotec Solutions
Heavy metal recovery is available in one product.
ViroFlow™ Technology has the ability to permanently and irreversibly bind metals into non-bio-
available forms.
Minimum disposal requirements for heavy metal sorption due to non-leaching capacity. Can be 
landfilled immediately or left in place.
Minimal upfront capital requirements for heavy metal recovery. 
Total low cost solution for heavy metal recovery.

price range
Based on the results of  the field study, annual costs should range between $750,000 and 
$1,500,000 for ElectrobindTM Technology, FOB Alabama. EnviRemed would require a minimum 
six month contract, payable monthly.  

**EnviRemed is the licensed U.S. solution provider for Virotec Global Solutions.


