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Biological Water Quality and Dredge Program
Offered by Buckman and MDG




Overview

Goal: Introduce biological dredging program &
discuss path forward for implementation

* Biological dredging
Benefits of biological dredging
Development of Biological dredging program
* Real science, Trusted process, Proven Success
How the program works for you
Data review
Path Forward




Bioaugmentation

The process of adding scientifically
selected organisms to a microbial
community in order to enhance
that community




Biotifx® enhanced bacterial activity in a P&P sample
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Components of Sludge
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Sludge Volume Lagoons 1-6 (cubic ft)
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Benefits of Biological Dredging

. Neutral - significant (30%) cost savings
- No mechanical equipment

. No final disposal of removed solids

- Preserves landfill asset

. No transportation/secondary handling of removed solids

No sludge holding ponds, geo bags, presses/centrifuges, polymer usage
. No risk of capital damage

(example: aerator damage)

. No/ limited “Capitol Footprint”




enefits of Biological Dredging

o Maintains/Improves effluent quality
¢ Reduced BOD, TSS removal

o Onsite safety improvement
o- Safe product to handle/store
o Reduces H-,S
o Less large equipment, labor at the ponds

o Ease, speed to implement

MG
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Proven Success

@ Treated Thousands of
astewater Systems

o No adverse affects

@ Overcome perceived risk

e Pre work (Survey, Lab testing,
Reports)

e Reviewing current data
e Case history

@ Holistic Treatment
o Sludge

o Water Quality
e H,S and Odor reduction

MDG

A Bacillus-Based Bioaugmentation Product
Effectively Reduces Sludge In An Analysis
Of Eleven Wastewater Lagoons

Authors: Jennifer Cray, Megan Duersteler, Andrea Petersen, Dan Romanek,
Josiah Menako, Sona Son & Mike King
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Figure 3. Reduction in sludge volume in lagoon systems treated with Biotifx". Lagoon systems 1-6 had under 1,000,000 cubic feat of
sludge accumulation (4) whila lagoon systems 7 and & had over 2,000,000 cubic feet of shudge (B). Length of treatment ranged from 2
months to 1 year.
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Figure 4. Total shudge reduction for lagoons treated with Biotifx", induding existing sludge and sludge loading volumes. When factoring in
the amount of shudge loaded during the treatment period, the percent sludge reduction for Lagoon 7 (4) is 14% (wersus 2% difference in
sludge volume) and for Lagoon 8 (B} is 20% {versus 8% difference in sludge volume).

N0000 Unknown

LAGOON 10 27600 300.000

LAGOON 11 105,000 F.000

93% 200,000

Table 2. Difference in surface area [square feet) of the lagoon covered with sludge in the form of either fleating sludge or sludge islands
pre- and post-ireatment with Biotife®.




Lagoon Case Study
Background

Lagoon full of sludge

o Severely limited retention time
Large dredging project needed

o Lagoon design depth: 12 feet
e 24 hour HRT

- Lagoon actual depth: 4 feet
e 8 hour HRT




What was done

Laboratory data of our affect on systems
wastewater

o Baseline data collected
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o Dosed Biotifx 40B daily
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e Surveyed monthly
e Sonar boat 6,000 data points
o Sludge core samples for % solids

Biomass Growth (Optical Density)

o
a

0.05

|

0
@_R r r I ST TSIV INSTSINSSISSITNSSTSINSSTIONOSSOM®
D00 0000000000000 O0O0O0OOO0I0 QO
o o o o o o o o o R R o R EEE
OSmMOmMoO MO MO MO MO MO MmMO MO MO MO Mo moma
o AN INM~N O AN I N ~NO AN LWL ~NOAN LWL N~NOAN N ~NOANN N ~NO AN, N O
HHHHHHHHHHHH S - S DD NN O OW OO~




Treatment with Biotifx® improved color
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Treatment with Biotifx® improved digestion of solids
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21Figure 4: Percent reduction of solids in untreated sludge samples compared to Biotifx® treated samples after 5 days.



Monthly Results

» 2 inches/month of sludge digested & removed
» 50,000 gallons/acre restored/month

* 30 minutes hydraulic capacity restored/month

Sludge Digestion/month
* 180 dry tons or 400,000 gallons restored/month




Polishing Pond Loading

Loading data

Monthly Loading
Baseline 210 tons
Treatment 260 tons

+24%
Monthly Effluent
Baseline 110 tons
Treatment 90 tons

-20%
Monthly Tons Retained in Lagoon
Baseline 91
Treatment 125

+38%

With 24% more loading, we improved effluent quality
and reduced sludge within the lagoon.

A
\V4 |

MICROBIAL DISCOVERY GROUP



Proven Success: Pulp and Paper ~30MGD
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Background

Annual Dredge 200-600dt

Loading exceeded dredging capacity
Increased dredging & disposal vs. budget



Proven Success: Pulp and Paper ~30MGD
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Background

What happened
Annual Dredge 200-600dt Surveyed, created program to fit budget
Loading exceeded dredging capacity Treated: 4 months

Removed 711dt

Increased dredging & disposal vs. budget Restored 15% HRT



Project Initiation
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Optical Density

©- Collaborate: removal goals, o
timelines and budget

@ Collect & review system data
®©- Survey, Sample, & Test

@ Prescribe treatment program

©- Duration, removal projections,
monitoring needs, cost

@ Flexible Program options
@ Pay per. unit of product used
@ Pay per unit of sludge removed
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Buckman-MDG

Biological Dredge Program offered to Pulp
and Paper




