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CORM X: CORNELL M XI NG ZONE EXPERT SYSTEM
CORM X-d Version 4. 1GIR
A- Pl ant Deep Reservoir
Sumrer Stratified
C:\ Program Fi | es\ CORM X- G v41GTR\ Sanpl e

SI TE NAME/ LABEL:
DESI GN CASE
FI LE NAME

Fi | es\ Sampl el. prd

Usi ng subsyst em CORM X1:
Start of session:

SUMVARY OF | NPUT DATA:

Subnerged Single Port Discharges
09/ 22/ 2000- - 06: 37: 56
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ANVBI ENT PARAMETERS
Cross-section
Aver age depth
Depth at discharge
Anbi ent velocity
Dar cy- Wi sbach friction factor
Cal cul ated from Manning's n
Wnd velocity
Stratification Type
Surface tenperature
degC
Bottom t enperature
degC
Tenper ature bel ow thernocline

STRCND

Cal cul at ed FRESH WATER DENSI TY val ues:

Surface density

Bottom density
Stratification height
Density bel ow pycnocline

RHOAS
RHOAB
HI NT
RHOAP

unbounded
35 m
30.5 m
0.015 nis
0. 0096
0.02

2 ms

C

28. 10

11

19. 10 degC

996. 2053 kg/ m'3
999. 6072 kg/ m'3

15.5 m (pycnocline |level)
998. 3866 kg/ nt3

Submerged Single Port Discharge

Dl SCHARGE PARAMETERS
Near est bank
Di stance to bank
Port di aneter
Port cross-sectiona
Di scharge velocity
Di scharge flowate
Di scharge port hei ght
Vertical discharge angle
Hori zontal discharge angle

area

DI STB
DO
AO
uo
Q
HO
THETA
Sl GVA

Di scharge tenperature (freshwater)

Correspondi ng density
Density difference
Buoyant accel eration
Di scharge concentration
Surface heat exchange coeff.
Coefficient of decay

RHOO
DRHO
GPO
Co
KS
KD

right

46 m

0.254 m

0. 0507 m2
3.02 m's

0. 153 m3/s
0.6 m

10 deg

90 deg

20 degC

998. 2051 kg/ m'3
1. 3548 kg/ m'3
0.0133 ms"2
3500 ppb

0 ms

0/s

DI SCHARGE/ ENVI RONMENT LENGTH SCALES

=0.23 m
12.43 m

= 45.
= 4.

Lm
Lm

LQ
LM

31 m
95 m

NON- DI MENSI ONAL PARANMETERS
Port densinetric Froude nunber

FRO



Vel ocity ratio R = 201. 30

M XING ZONE / TOXI C DI LUTI ON ZONE / AREA OF | NTEREST PARAMETERS

Toxi ¢ di scharge = yes

CMC concentration cMC = 1200 ppb

CCC concentration CCC = 600 ppb

Water quality standard specified = given by CCC val ue
Regul atory mi xi ng zone = yes

Regul atory m xi ng zone specification = width

Regul atory m xi ng zone val ue =120 m(m2 if area)
Regi on of interest = 3500 m
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HYDRODYNAM C CLASSI FI CATI ON:

The specified anbient density stratification is inportant, the discharge
near field flowis confined to the |ower |ayer by the anbient density
stratification.

Applicable |layer depth = | ower |ayer depth = 15.5 m
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M XI NG ZONE EVALUATI ON (hydr odynam ¢ and regul atory sumary):

X-Y-Z Coordi nate system

Oiginis located at the bottom bel ow the port center:
46 mfromthe right bank/shore.
Nunber of display steps NSTEP = 10 per nodul e.

NEAR- FI ELD REG ON (NFR) CONDI TI ONS :

Note: The NFR is the zone of strong initial mxing. |t has no regulatory
implication. However, this informati on nay be useful for the discharge
desi gner because the mixing in the NFRis usually sensitive to the
di scharge design conditions.

Pol | utant concentrati on at edge of NFR = 90. 2667 ppb
Dilution at edge of NFR = 38.8
NFR Locati on: X = 105.55 m
(centerline coordinates) y = 26.27 m
z =3.05m
NFR pl une di nensi ons: hal f-wi dth = 206.30 m
t hickness = 0.96 m

Buoyancy assessnent:
The effluent density is |less than the surroundi ng ambi ent water
density at the discharge |evel.
Therefore, the effluent is POSITI VELY BUOYANT and will tend to rise towards
the surface.

Stratification assessment:
The specified anbient density stratification is dynamcally inportant.
The discharge near field flowis trapped within the linearly stratified
anbi ent density | ayer.

UPSTREAM | NTRUSI ON  SUMVARY:

Pl ume exhi bits upstreamintrusion due to | ow anbient velocity or strong
di schar ge buoyancy.
Intrusion length = 96.54 m
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I ntrusion stagnation point
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I ntrusion thickness
Intrusion half width at inmpingenent = 206.30 m
Intrusion half thickness at inpingement = 0.96 m

PLUVE BANK CONTACT SUMVARY:
Pl ume in unbounded section contacts nearest bank at 105.55 m downstream
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Recal | : The TDZ corresponds to the three (3) criteria issued in the USEPA
Techni cal Support Docunent (TSD) for Water Quality-based Toxics Control,
1991 (EPA/505/2-90-001).

Criterion maxi mum concentration (CMC) = 1200 ppb
Correspondi ng dilution = 2.916667
The CMC was encountered at the foll owi ng plume position:
Pl ume | ocati on: X = 0.03 m
(centerline coordinates) y =3.93 m
z =1.31m
Pl ume di nensi on: hal f-width = 0.05 m

thickness = 0.05 m
CRITERION 1: This location is within 50 tines the discharge |ength scal e of
Lg = 0.23 m
+++++ The di scharge | ength scale TEST for the TDZ has been SATI SFI ED. ++++++

CRITERION 2: This location is within 5 tinmes the anbient water depth of
HD = 30.5 m
++++++++++ The anbi ent depth TEST for the TDZ has been SATI SFl ED. +++++++++++

CRITERION 3: This location is within one tenth the distance of the extent
of the Regulatory M xing Zone of 105.55 m downstream
+++++ The Regul atory M xi ng Zone TEST for the TDZ has been SATI SFI ED. ++++++
The diffuser discharge velocity is equal to 3.02 nis.
Thi s exceeds the value of 3.0 m's reconmended in the TSD.

*** Al three CMC criteria for the TDZ are SATISFIED for this discharge. ***
khkhkhkhkhkhkhkhhhhhhhkkkkkkkk REGJLATmY MXING ZO\]E SUN'\/AR EE R R R S I I I I
The plume conditions at the boundary of the specified RMZ are as foll ows:

Pol | utant concentration = 90. 266693 ppb
Correspondi ng dilution = 38.8
Pl ume | ocati on: X = 105.55 m
(centerline coordinates) y = 26.27 m
z =3.05m
Pl ume di nensi ons: hal f-wi dth = 206.30 m
thi ckness = 0.96 m

At this position, the plume is CONTACTI NG the RI GHT bank.

Furthernore, the CCC for the toxic pollutant has indeed been net
within the RMZ. In particular:

The CCC was encountered at the follow ng plunme position:

The CCC for the toxic pollutant was encountered at the follow ng
pl ume position:

CCC = 600 ppb
Correspondi ng dilution = 5.8
Pl ume | ocati on: Xx = 0.16 m
(centerline coordinates) y =7.82 m
z =2.12 m
Pl ume di nmensi ons: hal f-width = 0.04 m
thickness = 0.04 m
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REM NDER: The user must take note that HYDRODYNAM C MODELI NG by any known
techni que is NOT AN EXACT SCl ENCE.

Ext ensi ve conparison with field and | aboratory data has shown that the
CORM X predictions on dilutions and concentrations (with associated
pl ume geonetries) are reliable for the majority of cases and are accurate
to within about +-50% (standard devi ation).

As a further safeguard, CORM X will not give predictions whenever it judges
the design configuration as highly conmplex and uncertain for prediction.



