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The followi ng description of flow class S3 applies to the LONER LAYER ONLY of the
specified anbient stratification condition C. Note that the lower layer will be
overlaid by the surface | ayer of the anmbient density stratification. The surface
layer will remain undisturbed by the near field discharge flow (with the exception
of sone possible intrusion along the pycnocline).

FLOW CLASS_S3

This flow configuration is profoundly affected by the |inear
anbi ent density stratification. The predonminantly jet-like flow
i ssues horizontally, or near-horizontally, into the density
stratified layer and gets trapped at sone terminal (equilibrium
| evel . The crossflow is weak in the present situation.

Fol |l owi ng the trapping zone, the discharge flow fornms an internal
layer that is further influenced by buoyant spreadi ng and passive
di f fusion.

The followi ng fl ow zones exi st:

1) Weakly deflected jet in linear stratification: The

flowis initially dom nated by the effluent nomentum (jet-like) and
is weakly deflected by the anbient current and the density
stratification.

2) Terminal layer injection / upstream spreading: The weakly bent
jet/plune approaches (injects into) the terminal |ayer at a near-
hori zontal angle. After injection the flow spreads nore or |ess
radially at the termnal level forming an internal |ayer. The
residual horizontal nomentumflux within the jet affects that
spreadi ng process. In particular, the flow spreads some di stance
upst ream agai nst the anbient flow, and laterally across the anbient
flow This spreading is dom nated by the buoyant collapse of the
internal layer within the |linear anbient stratification.

* k% The zones |isted above constitute the NEAR-FI ELD REG ON
in which strong initial mxing takes place. ***

3) Buoyant spreading in internal layer: The discharge flow wi thin

the internal |ayer spreads laterally while it is being advected by
the anmbient current. The plume thickness may decrease during this

phase. The mixing rate is relatively small. The plume may interact
with a nearby bank or shoreline.

4) Passive anbient nixing: After sone distance the background
turbul ence in the anbi ent shear flow becomes the doninating m xing
mechani sm The passive plume is growing in depth and in width. The
plune may interact with the upper |ayer boundary, channel bottom
and/ or banks.

* k% Predictions will be termnated in zone 3 or 4 dependi ng on
the definitions of the REGULATORY M XI NG ZONE or the REA ON OF
| NTEREST. ***

SPECI AL CASE: |If the ambient is stagnant, then advection and
di ffusion by the anbient flow (zones 3 and 4) cannot be consi dered.



The mixing is limted to the NEAR-FI ELD REG ON (zones 1 and

2) and the predictions will be termnated at this stage. Such
stagnant water predictions nay be a useful initial mxing indicator
for a given site and di scharge desi gn.

For practical final predictions, however, the advection and

di ffusion of the anbient flow - no matter how small in nagnitude

- shoul d be consi dered.
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