SPILL AND TDG UPDATE TO TMT

“The views, opinions and findings contained in this report are those of the authors(s) and should not be construed as an official Department of the
Army position, policy or decision, unless so designated by other official documentation.”
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FACTORS THAT IMPACT TDG BESIDES SPILL

Mixing with powerhouse flow and upstream TDG
Temperature

Barometric Pressure

Dissipation to atmosphere -- wind

Stratification and lateral variation (no slides)
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MIXING WITH POWERHOUSE

Case 1: Mixed Case 2: Spillway only

Downstream TDC_; Tallrace = TDC_E Tallrace = Dam
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BAROMETRIC PRESSURE

BP, BP,
2 days travel time_ TPP,
_2days travel AT

J

TPP,

TDG (% of saturation) = ZPPP (;Tg:gg))

TPP = Partial pressure of all dissolved gases
BP = Barometric pressure

* 100

TDG, = =2 and TDG, = —2
BP, BP,
If TPP doesn’t change (i.e. TPP, = TPP,) but BP does, then:
TDG,=TDG, —-*
BP,

US Army Corps
of Engineers ® U.S.ARMY




TEMPERATURE

/A,
TPP (mmHg) = C; [—]

bi |
C, = Concentration of i'" gas, mgl/L; \ From a table:
B. = Bunsen coefficient of i*" gas, L/(L atm) Depends on water
A = 760/1000 K. temperature

Ki=ratio of molecular weight to molecular volume

Rule of thumb:

The TDG (%) will increase by 2% for every 1° C (2° F) of warming of the
water.

From Colt, 1984, Computation of Dissolved Gas Concentrations in Water

as Functions of Temperature, Salinity, and Pressure
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WIND DEGASSING, PER EVERY HOUR, FROM LGS SYSTDG

TDGrey = TDGy1q — Max(a X wind?, ¢) x (TDGyq — BP)
Where:

a.b,c = coefficients R e h
— 00008, 2’ 00025 0d4el preaicteda Impact or winda on (o) , per hour

Wind = !
wind speed (m/s)

Changein % saturation TDG

y =-0.0025x%+0.0026x-0.0213

-2.5
wind speed (mph)

35



122Litt|e Goose Forebay =| GSA.%-Saturation-TDG.Inst.1Hour.0.GOES-COMPUTED-REV (]

S — — [ [
[EEY (i = [ N
] i a (00] o

TDG (% saturation)

=
=
o

108
10

0 £)

7 ’*‘ AN
-5
-10

-15

4/7/2018 4/12/2018 4/17/2018 4/22/2018 4/27/2018
—% based on delta BP

% change due to wind (daily) % based on temperature
US Army Corps

of Engineers ® U.S.ARMY

% saturation TDG change




TOG (% satuwration)

Wind Speed (mph)
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TDG (% saturation)
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Pasco weather forecast
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https://www.wunderground.com/forecast/us/wa/pasco%20at%205/2/2018

SNAKE - LOWER GRANITE DAM (LGDW1)

Latest Observation: 108600 cfs 05/02/2018 00:00 PDT
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COLUMBIA - THE DALLES DAM (TDAO3)
Latest Observation: 316100 cfs 05022098 0000 POT
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