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SPILL AND TDG UPDATE TO TMT
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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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Dam

Spillw
ay

Pow
er house

TDG (upstream
forebay)

Case 2: Spillway only
TDG Tailrace = 
f(spill, spill pattern, 
tailwater elevation)

Case 1: Mixed
TDG Tailrace = 
f(spill, spill pattern, 
tailwater elevation, 
power house flow, 
upstream TDG, 
entrainment)

Entrainment

TDG (upstream
forebay)

Tailrace gauge Upstream Forebay
gauge

Downstream
Forebay
gauge

TDG downstream forebay = 
f(TDG Tailrace, TDG upstream forebay, spill flow, 
powerhouse flow, travel time, wind speed, water 
temperature, barometric pressure, dispersion)

1-5 days

MIXING WITH POWERHOUSE



BAROMETRIC PRESSURE

𝑇𝑇𝑇𝑇𝑇𝑇 % 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑇𝑇𝑇𝑇𝑇𝑇 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚)
𝐵𝐵𝐵𝐵 (𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚)

∗ 100

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

𝑇𝑇𝑇𝑇𝑇𝑇1 = 𝑇𝑇𝑇𝑇𝑇𝑇1
𝐵𝐵𝐵𝐵1

and 𝑇𝑇𝑇𝑇𝑇𝑇2 = 𝑇𝑇𝑇𝑇𝑇𝑇2
𝐵𝐵𝐵𝐵2

If TPP doesn’t change (i.e. TPP2 = TPP1) but BP does, then:
𝑇𝑇𝑇𝑇𝑇𝑇2=𝑇𝑇𝑇𝑇𝑇𝑇1

𝐵𝐵𝐵𝐵1
𝐵𝐵𝐵𝐵2

𝑇𝑇𝑇𝑇𝑇𝑇1

𝐵𝐵𝐵𝐵1

𝑇𝑇𝑇𝑇𝑇𝑇2

𝐵𝐵𝐵𝐵2



TEMPERATURE 

𝑇𝑇𝑇𝑇𝑇𝑇 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 = 𝐶𝐶𝑖𝑖
𝐴𝐴𝑖𝑖
𝛽𝛽𝑖𝑖

Ci = Concentration of ith gas, mg/L;
βi = Bunsen coefficient of ith gas, L/(L atm)
Ai = 760/1000 Ki

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

From a table:
Depends on water
temperature



WIND DEGASSING, PER EVERY HOUR, FROM LGS SYSTDG

𝑇𝑇𝑇𝑇𝑇𝑇𝑛𝑛𝑛𝑛𝑛𝑛 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜𝑜𝑜 − 𝑀𝑀𝑀𝑀𝑀𝑀 𝑎𝑎 × 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑏𝑏 , 𝑐𝑐 × 𝑇𝑇𝑇𝑇𝑇𝑇𝑜𝑜𝑜𝑜𝑜𝑜 − 𝐵𝐵𝐵𝐵
Where:
a,b,c = coefficients

= 0.0008, 2, 0.0025
Wind = 

wind speed (m/s)
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From https://www.wunderground.com/forecast/us/wa/pasco at 5/2/2018 at 0741 11

Pasco weather forecast

https://www.wunderground.com/forecast/us/wa/pasco%20at%205/2/2018
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