Date: 09/22/00

Time: 08:22:12

Desi gn Case: Sunmer Stratified
Site Nanme: A-Plant Deep Reservoir
Prepared By: RLD

Proj ect Notes:
Thi s exanpl e appears in the CORM X User Manual Appendi x B.

VALI DATI NG | NPUT DATA ...

Checki ng Pages for invalid or missing inputs...

Anbi ent Page has been vali dat ed.

Ef fl uent Page has been vali dat ed.

Di scharge Page has been val i dat ed.

M xi ng Zone Page has been val i dat ed.

Fi ni shed checking Pages for invalid or missing inputs.

Loadi ng Correct Rul eBases

Val i dati ng Rul eBases ...

AMBI ENT DATA

Equi val ent Darcy- Wi sbach friction factor = 0.010

Anbi ent surface density = 996. 2053 kg/ mt3.

Anbi ent bottom density = 999. 6072 kg/ nt3.

The anbi ent DENSI TY PROFI LE you have specified is DYNAM CALLY STABLE in the
presence of the given anbient crossflow. (This has been checked with a FLUX
Rl CHARDSON NUMBER CRI TERI ON) .

Anmbi ent Rul e Base has been val i dat ed.

DI SCHARGE DATA:
Enteri ng subsystem CORM X1: Subnerged Single Port Discharges

Port cross-sectional area A0 = 0.051 n2.

Di scharge velocity U0= 3.019 nis.

Di scharge density RHO0 = 998. 2051 kg/ m3.

Di scharge Rules for CORM X1 have been val i dated

M XI NG ZONE SPECI FI CATI ON:

TOXI C DI LUTI ON ZONE (TDZ) Specifications:

Since the discharge is specified as toxic, the analysis will include a TDZ.

The pollutant concentration at the edge of the TDZ is subject to THREE (3)
CRI TERI A based on the Criterion Maxi mum Concentrati on (CMC) val ue:



Criterion 1: The CMC nust be nmet within a distance of 50 tines the discharge
I ength scale in any spatial direction.

Criterion 2: The CMC nust be nmet within a distance of 5 times the |ocal water
depth in any horizontal direction fromthe outfall.

Criterion 3: The CMC nust be nmet within 10% of the distance fromthe edge of the
outfall structure to the edge of the regulatory mxing zone if a regulatory m xing
zone is specified.

Also, it is RECOWENDED that the discharge exit velocity exceed 3 nis.

In addition, the Criterion Continuous Concentration (CCC) val ue specified nust be
met at the edge of the Regulatory Mxing Zone if such is specified.

Ref erence: Techni cal Support Docunment for Water Quality-Based Toxics Control,
USEPA, 1991 ( EPA/ 505/ 2-90-001).

REGULATORY M XI NG ZONE (RMZ) Specifications:

In general practice, there are two possible interpretations for the RVZ:
Interpretation 1: The RMZ is a spatially defined (by State/Federal agencies)
restricted region at whose boundary a specified water quality standard for
conventional pollutants - or the CCC for toxic pollutants - has to be net.
Interpretation 2: The applicant or the State/Federal agency may propose on an
ad-hoc basis an RMZ as that region at whose boundary a water quality standard - or
CCC - has been denmpbnstrated to be net. That denonstration is usually made by
nmeans of a m xing zone prediction.

CORM X wi Il evaluate the RMZ conditions on the basis of both interpretations.
M xi ng Zones Rul e Base has been vali dat ed.

Fi ni shed val i dati ng Rul eBases.

Cal cul ati ng Paraneters.

FLOW PARAMETERS AND LENGTH SCALES:

Rel ative density differences between di scharge and anbi ent:

Anbi ent density at the discharge | evel RHOAHO = 999. 5599 kg/ m3.

Surrogate anbient density at discharge | evel RHOAHOS = 999. 4755 kg/ nt3.
Vertical nmean anbi ent density RHOAM = 997. 6240 kg/ nf3.

The effluent density (998.2051 kg/ m3) is less than the surroundi ng anbi ent water
density at the discharge |evel (999.5599 kg/n3).

Therefore, the effluent is POSITIVELY BUOYANT and will tend to rise towards the
surface.

Fl ow bul k paraneters:

53 n*3/s.

Di scharge vol une flux Q0 1
0.46198 nt4/s"2.

= 0.
Di scharge momentum flux M) =



Di scharge buoyancy flux JO = 0.002034 nt4/s”"3.
Surrogat e di scharge buoyancy flux JOS = 0.001907 mt4/s”"3.

Fl ow | ength scal es:

Jet-to-crossflow length scale Lm= 45.31 m

Pl ume-to-crossflow | ength scale Lb = 602.58 m

Di scharge length scale LQ = 0.2251 m

Jet-to-plune transition length scale LM = 12.43 m

Jet stratification length scale Lm = 4.95 m

Surrogate jet stratification length scale Lms = 3.83 m
Plune stratification length scale Lb' = 3.12 m

Surrogate plune stratification length scale Lb's = 2.12 m
The surrogate | ength scal es assunme an equivalent linear stratification including
the density junp in the | ower |ayer.

Non- di mensi onal paraneters:

Densi metric Froude nunmber FRO = 51.97
Jet/crossflow velocity ratio R = 201. 30

Parameters for CORM X1 have been cal cul at ed

Cl assi fyi ng Fl ows.

FLOW CLASSI FI CATI ON:

CORM X1 i ncludes FOUR MAJOR CLASSES of possible flow configurations:
Cl asses S: Flows trapped in a layer within linear stratification.
Cl asses V, H Positively buoyant flows in a uniformdensity |ayer.
Cl asses NV, NH Negatively buoyant flows in uniformdensity |ayer.

Cl asses A Fl ows affected by dynanmi c bottom attachnent.

The NEAR FIELD FLOWwi || have the follow ng features:

If flow trapping occurs, then the flowis jet-like and is strongly affected by the
anbi ent density stratification with a weak crossflow effect (if any).

The specified two | ayer anbient density stratification is dynamically inportant.
The discharge near field floww |l be confined to the |ower |ayer by the anbient
density stratification.

Furthernore, it may be trapped bel ow the anbient density junp at the pycnocli ne.

The di scharge near-field behavior is dom nated by either the positive buoyancy of
the discharge or the upward vertical orientation of the discharge port.

There is the possibility of dynam c bottom attachnent.

The follow ng concl usion on the NEAR-FlI ELD FLOW CONFI GURATI ON applies to the LOAER
LAYER ONLY of the specified anbient stratification condition C

Note that the |lower layer will be overlaid by the surface | ayer of the anbient



density stratification. The surface layer will renain undisturbed by the near
field discharge flow (with the exception of sone possible intrusion along the
pycnocl i ne):

*** FLOW CLASS = S3 ***

Applicable |ayer depth HS = 15.5 m

FIl ow has been cl assified.

Executing the simulation... FORTRAN simul ation conpl ete.

Cenerating Session Report... Session Report conplete.



