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Objective

Characterize coal contaminants in coal-fired power plant

wastewater based on:

Coal Types

= Bituminous
= Sub-Bituminous
= Lignite

Wastewater Treatment
Technology

 Chemical Precipitation
* Biological

Plant Operational Profile

Baseload
Cycling

Effluent Species
Mercury
Arsenic
Selenium
Nitrate/Nitrite
Bromide
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Power Plant A Configuration and Sampling Details

UnitA2 |
80 MW

Unit A3
190 MW

Unit Ad |
230 MW

Unit Al ]
poAoe SCR | ESP
ESP

___________________________________

A Liquid Sample
@ Solid Sample

Gypsum Storage Pad
(Stormwater Runoff)

Limestone Holding Pile

Sub-bituminous coal
Physical/chemical treatment of
wastewater

Sampling Duration:
10/2018 - 02/2019

753 Samples Collected
(liquid and solid)

Solid samples: Coal,
limestone, gypsum

1835 analysis results

Analyte include:
Mercury, Arsenic,
Selenium, Bromide,
Nitrate, Nitrite, Coal
Proximate Analysis
and Ultimate Analysis.
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Plant A Database Main Dashboard

Showing Hg in Solids at Unit A4 Gypsum

Sampling Location = % Sampling Date = Y%
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Scrubber A I/A2 Bffore... b o 10129/18
Scrubber A3 Al 0.12 10/31/18
I
Scrubber A3 Ngrth Before .. 111218
0.09 0.09 0.09
Axciso. 11/5/18
Location e
1179718
[ 1m Calce: U4 [RAEE:)
Gypsum Pile Storm Water. 11714018
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SAMPLING DATE

Analyte =%
As 1129118
12/3/18
12/6/18

Gypsum Cake: Al/A2A3 Gypsum Cake: A4 Scrubber A3 AFT Scrubber A3 North Before Scrubber A3 Souch Before Scrubber A4 Before Hydroclone
Y
uor Hydroclone Hydroclone
y y

SAMPLING LOCATION - CACELD
lug/e (ppm)

Liquor or Solid

Analyte
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Power Plant B Configuration and Sampling Details

=  Sampling duration:

MERL06/2019 - 02/2020

Secondary
Hydroclones

Primary
Hydroclones

Absorber

Unit 5 De-Watering

344 MW

= 452 samples collected
"""""""""" (liguid and solid)

= Solid samples: coal,

Unit 6 Bag
693 MW House

limestone, gypsum

-—— = = —————————————)

- Gypsum Storage .J

A Liquid Sample
@ solid Sample

= 1024 analysis results

= Analyte include:
Mercury, Arsenic,
Selenium, Nitrate,
Nitrite, Coal
Proximate Analysis
and Ultimate Analysis

=  Bituminous Coal

* Physical/chemical treatment of
wastewater
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Plant B Database Main Dashboard

Showing Nitrate in Liquor at WWT Out

Coal-Fired Power Plant Configuration and Operation Impact on Plant Effluent Contami ns - Plant B Data
Description = " Sampling Date = W
Plant B Makeup 6/19/19
| PlantB WWT Out 6/20/19
Unit B5 PHOIf Liquor 6/21/19
Unit BS SHOF Liquor = 6/24/19
Q
<
g 6/27/19
- o~

Location g 6/28/19
UMt DO JTToT Oquaor % 7/3/19
Unit B6 WFGDSlurry... 7/11/19
Plant B Gypsum Solid 7/12/19

Analyte = % 7/16/19
As
' — I B = B N 7/17/19
7'7"8 ; 8/14/19 8/19/19 8/21/19 8/27/19 8/28/19 8/30/19 9/3/19 9/6/19 1/9/20 12120 Y22/20 1/23/20 7/22/19
| Nitrate 8/13/19
Nitrite 8/14/19
[ [ se | 8/19/19
= 8/20/19
!

Analyte é 205 8/21/19
TTquoT ‘ < 8/27/19
Solid £ 150 | /27/

:7; 8/28/19
Bromide |ug/ml (ppm) 100
Nitrate |ug/ml (ppm) Date 8/29/19
= Nitrite ug{ml (ppm) | 8/30/19
el 7 ng/ml (ppb) 2.20
S [ng/emi {ppB) o == S A - 9/3/19
Hg ng/ml (ppb) Plant B Makeup Plant B WWT Out Unit BS PHOF Liquor Unit BS SHOF Liquor Unit BS WFGD Slurry Liquor Unit B6 WFGD Slurry Liquor
As ug/g (ppm) SAMPLING LOCATION 9/4/19
Solid |Se ug/g (ppm) 9/5/19
Hg ug/g (ppm)
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Power Plant A Cycling Profile

e Unit A1 Unit Load ¢ Unit A2 Unit Load - Unit A3 Unit Load e Unit A4 Unit Load

o r R

Load, MW

1/31 2/1 2/2 2/3 2/4 2/5 2/6 2/7 2/8 2/9 2710 2/11  2/12 2713 2/14  2/15
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Power Plant B Cycling Profile

e Unit B6 Unit Load

® Unit B5 Unit Load

800
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Date
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Plant A: Average Hg, As, Se concentration in Liquor at Unit A4 before

Hydroclone with respect to Unit Cycling
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Plant B: Average Hg Concentration in Liquor across sampling locations

Hg [ng/ml]
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Coal Quality Heat Map: Plant A (top) and Plant B (bottom)
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Conclusion

= Plant operational profile and configuration influences the
effluent concentration.

= While an increased unit load directly correlated with an
increased concentration for Hg and reduced concentration of
As (plant A) at unit A4, this trend was not proven at other
units.

"= The range of concentration of effluents vary greatly across the

dates and unit operation.
= The testing for Plant C will be completed this year
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Thank you!
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