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The venturt wet scrubbers at Colstrip Units 3 and 4 remove approximatcely 99.79% of fly ash

gas cnters the scrubber vessel and 1s accelerated by the converging surfaces of the plumb bob and
venturi bowl. The fluc gas and slurry mect in the venturi throat where turbulence atomizes the
slurry. Acccleration of the fluc gas causcs the particulate to collide with and be absorbed by slurry
droplcts. The majority of the fly ash particulate and most of the SO are removed in the venturi
scction. The wet venturi scrubbers utilize the alkalinity of the fly ash particle removed to help meet
the high level of SO» removal. The throat arca of the venturt 1s adjusted by moving the plumb bob
up or down to obtain the desired pressurce drop across the plumb bob of cach scrubber. The fluc
gas velocity causcd by this pressure drop cnsures eptimum fly ash removal. The slurry and
collected fly ash arc separated from the fluc gas as it turns up to cnter the absorption arca. The fluc
gas then enters the absorption spray area in the annular space between the downcomer and shell of
the scrubber vessel. The flue gas is contacted with reeyele slurry for additional removal of SOa.
Abovc the absorptien scetion is the wash tray which uscs recirculation water to contact the fluc
gas and remove entrained recycle slurry from the flue gas. The flue gas then flows through the
mist climinator where entrained droplets arc removed.

As EPA rceognized, Colstrip doces not have a FF or an ESP and would need to install onc
to comply with the proposed 0.010 1b/MMB1u {PM limit, as the current venturi wet scrubbers will
not be able to meet the proposed limit.> While EPA recognizes that Colstrip’s venturi wet
scrubbers would not be able to comply with the proposed limit, EPA assumcs Colstrip could make
a “minimal cost ($10/kW) for [wct scrubber] maintenance or minor upgrades . . . to mect a potential
0.015 Ib/MMBtu standard.” This assumption, howevecr, is inaccurate. Colstrip has typically been
able to remain just below the current limit of 0.030 Ib/MMBtu. However, duc to occasional
variability in fuel and operating condition, Colstrip has, since 2018, hired consultants and
cngineers to cxplore ways to further enhance the cfficiencics of the venturi wet scrubbers.  This
work, as described below, has made the venturn wet scrubber emissions more stable.  But, as
reflected in Attachment A (Colstrip’s MATS PM CEMS compliance data from Scptember 2018
to April 2023), the work demonstrated that 0.015 Ib/MMBtu fPM is not achievable with upgrades
to the existing wet scrubbers and further that the cfforts to reduce fPM emissions with the existing
control technoelogy has rcached its limits:

e The original operating condition for the plumb bob delta P (pressure drop) was 177 to meet
particulatc and SO2 removal requirements. In an cffort to optimize the performance of the
scrubbers, the plumb bob delta P is currently operated at 27-287, the maximum dcelta P
achicvable which is limited by the capability of the induced draft (*“1D™) Fans.

e The original mist climinators have been upgraded with improved performance to better
control cntrained droplcts in the fluc gas. In 2018, the mist climinator supplicr (Munters)

2 See 2023 Technology Review for the Coal- and OQil-Fired EGU Source Category (“Technical Memo™), Doc. 11D
EPA-HQ-0OAR-2018-0794-5789, at PDF p. 9, posted Apr. 24, 2023
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