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SECTION 7: Storm Water From Santa Ana River and Talbert
Channel
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7) Dilution and Dispersion of Storm Water From Santa Ana River and
Talbert Channel

A) Initialization

To determine the source water make-up, the model was run for solutions to
24 hour, 7 day and 30 day average contribution of seawater and storm water at the
AES Huntington Beach infall during extreme runoff conditions. For all simulations,
AES Huntington Beach was initialized for maximum cooling water flow rate (506.9
mgd), to determine the maximum amount of potential entrainment of storm water.
The extreme runoff conditions were derived from the 1998 El Nifio for the month
of February as detailed in Section 3.

B) Results

Because the generating station outfall has no velocity cap, the combined
discharge of the generating station and RO plant creates a jet of negatively buoyant
fluid directed vertically upward at the sea surface at a flow rate of 456.9 mgd in the
absence of any plant storm water. Figure 7.1 shows that this jet broaches the sea
surface, creating a boil of high salinity water with a core at 36.7 ppt directly above
the outfall. This result excludes any storm water discharge from the Santa Ana
River or Talbert Channel. When those storm water discharges are superimposed,
the surface boil acts to displace and dilute those runoff constituents on the surface
and in the upper water column. Figure 7.2 gives the 24-hour average of the salinity
at the sea surface during the peak flow day of the El Nifio storm of 24 February
1998. The plume is due to the combined discharge of the Santa Ana River and
Talbert Channel which averaged 8890 cfs over this 24 hour period (Figure 3.2).
The hyper-saline surface boil produces a small hole in the river plume around the

outfall (Figure 7.3), where local surface salinities exceed
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the ambient deep water ocean salinity. Figure 7.4 shows the corresponding dilution
field averaged over 24 hours on a log-10 scale. The AES Huntington Beach infall is
denoted by a square symbol with an X through the center located near the 10 meter
depth contour. The ebb dominance of the current field over a 24 hour period
deflects the low salinity surface water mass in a downcoast direction toward the
southeast. Inspection of the salinity and dilution contours in Figures 7.2 through
7.4 indicate that the storm water on the sea surface over the infall is diluted by a
factor of 32 to 1. If the generating station infall were able to entrain water directly
from the sea surface, the source water make-up would be 97% seawater and 3%
storm water from the Santa Ana River and Talbert Channel. However the velocity
cap of the infall tower is located 5.6 m below mean sea level. The dilution field at
the depth from which the infall is drawing source water is calculated in Figure 7.5.
At this depth (-5.6 m MSL) we find that the dilution of Santa Ana and Talbert
Channel storm water is 316 thousand to 1. Because infall velocities are vanishingly
small at the sea surface (CWQCB, 1993), the infall 1s more likely to entrain the
preponderance of source water from depths near the depth of the velocity cap.
Hence, the source water make-up for worst case floods is probably closer to being
99.9997% seawater and 0.0003% storm water according to dilutions shown in
Figure 7.5.

Over a 7-day period that encompassed the peak runoff event and several
following storms between 22-28 February 1998, the Santa Ana River and Talbert
Channel averaged a combined discharge of 5,798 cfs. The 7-day average of the
surface salinity over this period delineates the plume shown in Figure 7.6. Like the
24-hour average case in Figure 7.2, ebb dominance prevails in the current pattern

over this 7 day period (Figure 3.18) and causes the plume to elongate in
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the downcoast direction towards Newport Harbor and Crystal Cove State Beach.
The corresponding 7-day average of the surface dilution field in Figure 7.7 shows
that the storm water is diluted 50 to 1 on the sea surface over the plant infall.
Therefore, over a 7-day period surrounding peak runoff, the sea surface water
make-up is at most 2% storm water and 98% seawater. But entrainment velocity
due to the outfall vanishes at the sea surface, and the source water is instead drawn
from below the surface at depths comparable to the infall velocity cap. The dilution
factor at the velocity cap of the infall is shown in Figure 7.8 to average at least 1
“million to 1 over a 7-day period around peak runoff. Thus the source water make-

up is likely to be as little as 0.0001% storm water and 99.9999% seawater.

Over a 30-day period encompassing the peak runoff month of February
1998, the combined flow of the Santa Ana River and Talbert Channel averaged
2,732 cfs. This discharge produced a 30-day average of the sea surface salinity
computed in Figure 7.9. Again the ebb dominance of the current system produces a
net downcoast dispersion of the salinity anomaly of the discharge plume. The
corresponding surface dilution field in Figure 7.10 indicates that the storm water on
the sea surface over the infall is diluted to 100 to 1. Consequently surface water
comprises only 1% storm water in a 30 day wet weather period, and that figure
represents an upper bound limit on the source water. At the depth of the infall
velocity cap, the 30-day average dilution factor in Figure 7.11 drops to 10 million to
1. In essence, the storm water becomes non-detectable in source water at the

velocity cap over 30-day wet weather time scales.

C-249

K-242



(101084 uonn|icy) 30 . :
5 B & 72 B pbw 690G =191em Buljood
weld '‘pbw 06=0¥ ‘8661 Areniged gz-zz 'awnid [puueyd wagie |
/ 1oAYy euy elues Jo (ebesane Aep /) uonnpp aoeung *2°2 ainbi4

apmiguo

008°L11 0S8°LIIT 006°LI1 0S6°LI1 000811 00811 001°811

0009°¢€

~ zmhm_)_. e

= .. »Buueg SLEYES
£y - leliausaln
- 0089°€¢
“yoeag .5
uoibununy S3y $799°¢¢
! e ;
g 0SLY'€E
= &
3
Q@ CLRY'ES
L
ﬁuﬁl
2

C-250

opme’]

K-243



("deo A1100]9A uey) $S9] syidap 10 uonn|Ip WoPoq 01 }NeJaAp SAN[BA )
Pl ' 90S=1a1eMm 3uIj00d JuR|d ‘PEW S = ‘O Y ‘8661 921 §7-7T ‘(93e1dae Aep £ ) “deo
A1120794 Jo adap e ‘awnjd [puuey)) 1aqR L / 1ALY BUY BIURS JO UOHN[I(] "L N3]

(101984 uonnji(y) 307
8 L 9 < ¥ £ < I 0

C-251

SEL USRI
.. ueqret
[ T #

‘yoeog 7
uolbununy

T AR ERUI e S |

ANV 1T

K-244




Q08 L11

1dd “Ayures
Sl

St 0t $C 0T

l.m

0S8°LII

01

006°L11

T D V]= < e

pbw 5'905=101EM
buljoos ue|d 'pbw 05=0Y ‘8661 Alenigo4 ‘awn|d puuey)
12g|e | / Jonly euy _ues Jo (abesoae Aep 0g) Aluies aoelung 'L 94nbidg

apmIsuo]

0S6°LT1 00OrSTI 0SO'8T1 001°811

Vs
ol
o
v

0009t

SC19'¢

A
(o]
=]

A

TS

yswepy &

D 89¢ |
oyl / S 0059°¢¢

“yoeag, !
uolbunung. §F

PALIRBUSE: "=

0SL9°Et

SLBO'EE

000L €

C-252

apmne]

K-245



008 LTI

9

(101084 uonn(i(]) 30|
S £

& 14

0S8°LII

006°L11

9 ASmEE, # b

0s6'L11

LbBuluueg
,” aljlAauaalcy

000°811

yoeaqg .,

uobununyy $3y :

0SO'811

‘pbw 6905 =191EM BUIIOOD
weld ‘pbw 05=0¥ ‘866l Aleniga4 ‘own|d jpuueyd uagie |
/ 19AIY euy elues Jo (abesane Aep og) uonnjip aoeung "gL°2 a4nbi4

apniduo]

Pl A

001811

ST95°tEE

06LS€E

SLBSEY

0009°¢¢

SC19°tt

08T9'tt

CLEIEE

00S9°¢¢

SLROEE

000L7EE

C-253

opmune]

K-246



(1019%,] uonnji(y) 307
8 L 9 < t € ra I 0

PIW 6 9OS=Id1eM 3UI00d JUB[J ‘PSW OS = OY °

(*ded A)1o0[aA ueyy sy syidap 10j uonn|Ip wWoyoq 0} JNeJap San[eA )
Q661 93 ‘(a8e1aae Aep ¢) “deod
A)12072A Jo yidap e “awnd [puuey)) 1dq[R] / 1AL BUY RIUBS JO UONN[I(] “[[°L AN3IY

; | ﬁ\_owmmﬁ..__-
¥ o uobununy §

d4i ¢ LY
- b o - -——
EE . YINVILT

C-254

K-247





