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Hitrogen gas in the deep wster of a reservoir may be slightly super-saturated due
to the hydro~static pressure of the overlying water (Wetzel, 1975). Therefore
water [lowing from & das wlth a desp intake may contain a super—-saturated concen~
tration of nitvegen. If this excess nitrogen gas is not rapidly released into the
atmosphere, 1t may cause miﬁragaﬁ zas bubble disease in fish residing below the

dam outfall {(Conrov aod Herman, 1970).

A study was conducted at Lake Comanche Dam, Mokelumne River, Californla, to

determine the efficiency of the Howell-Bunger Valve in removing super~saturated

ed nitrogen (¥ } from the den's tallwater.
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The valves gpray outfal er into conereve condults before releasing the water

i

the stresm. This was obsarved and photographed at Lake Comanche Dam on 28 HMay,

e
981, at & flow of 4000 ¢fes into the Mokeluwne River (see a~companying photos).
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This creates a turbulent and aerated flow with the purpose of facilitating nitrogen

gas release Lo the atmosphere.

By sampling nitrogen gas in the reservelr near the intake, and at several locations

below the outfall valves, the effdelency of the valve was obtained.

METH

In order to detvermine nltrogen gas concentrations at vavilous depths in the reser~
voly, water samples wers collected in Lake Comanche approwimately 50 n frowm the
dam directly over the yiver chamnel on 28 May 1982. A Van Dorn Bovtle was lowered
from a boat to collsct water samples at depths of O, 10, 20, 30, and 38.4 un. As
reported by East Bay Municipal Utilicy Didstyict the dam intake was at a depth of

8.4 m {176 f£) at the time of the sampling.

Umee taken asboard, easch sample was poured with wminimum turbulence iuto an alrtight

bottle and capped in & menner tnat left no aiv bubbles in the bottle. Bottles

b
were placed in s cooler for transportation o the lab. Studies conducted
Wilhelms of the Hydraulic Labozstory, U.8. Army Waterway Bxperipent Stetion,

{ tcation) indicate that brief exposure of

little effect on nitrogen




air bubbles during tranmsportation can cause slignificant changes in nitrogen gas
concentrations, hence the need for removing all air bubbles befove transportation.
Excess watey remalning In the Yan Dorn Bottles was measured for temperature. The

atgospheric pressure measuved on site at the time of sampling was 753 mnm,

At the tailwater below the dam, water was collected by inmersing the sample bettles
under the water and capping them in 2 manner that left no alr bubbles in the bottles.
Samples were taken at the outfall, 100 m below the outfall, and 200 m below the out-
fall, WYater temperatures were taken at cach of these locations. Bottles were placed
in & cooler for transportation €o the lab., At the time of sampling, the outfall flow

was 4,000 cfs. The atmospheric pressure was 753 mm,

The water collected was apalyzed for nitrogen gas {ﬁ?} and oxygen (@?} in a
Californla State Certified Water lab using a Carle Model 8700 Basic Gas Chromato-

gram with a thermal conductivity conductor several hours after collection.
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