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Modeling Analysis of Possible Pollution by NTA

in Groundwater
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Abstract

This paper analyzes potential groundwater pollution by NTA
(Nitrilotriacetic Acid) which is a builder for detergent. SESOIL model
(SEasonal SOIL compartment model)is'first used to model hydrological
balance and transport, adsorption and decay of NTA in the unsaturated
soil column. Results of SESOIL including quantitity of recharge water
into the water table (unconfined) aquifer and the concentration of
NTA containning in recharge water are used as inputs to ATI23D (
Analytical Transient ONE-, TWO-, and THREE - Dimensional waste
transport in the aquifer system) model. AT123D is employed in this
work to calculate the concentration of NTA at any location and time
by considering transport, adsorption and decay of the chemical in the
aquifer. From the calculated results of AT123D, the average concentr-
ation of NTA containing in well water can be obtained for environme-

ntal management -and control of this chemical. Sensitivity analyses of’

models are also carried out for this genmeric study. The pathway of
NTA and governing equations of groundwater pollution models are
also discussed in this paper. )
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HWTFAGROME » ELECEEBRERE
BE WRTER  c i TKEEZHRWEREE
BUTEE : OREERESZBRK » QFKE
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o EEBWE T LEHBERERMLE » F4153
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NTAZEE~0.001~0.7 ppm

FE=8A200gal 10~30
NTA®Z ~30 ppm  ppm
20~ 60 %R
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7. +Pb +k fcm+R @)
X.y,Z—EEE (L)
t  =&HE (T)

kokyk:=x,y,2 5 2K EHEGEY (hydra-
ulic conducticity) (L/T) >
B ¢ ZEH
¢ =EENKHE (pressure head) (L)
0 =8 KEHME (moisture content) (4
Efr)
n =LA (porosity) (#EEfL)
S.=fK B (specific storage) (L-1)
CP)=&KENHLE (specific moisture
capacity) (L-1)=a6/a¢
Q=HERFERE%E (fluid sources or
sinks) (T-1)
Di;(Li=x,y,2) = BB B (L2T-Y)
C =GRYBRHAE (solute) ypr
(ML-%)
VoV, V.= T KXY,z 52 i#E (Darcy
velocities) (LT-1) ;

Vx="—kxﬁl;1“ ’
Vy=—k,

h=%ﬂ$§7J<BE(L)=z +¢
z'=FE /KR (elevation head or poten-
tial head)

Po=1H2 2% %K (bulk dry density
of porous medium) (ML-3)
s =+HHGHRNERERM IRz EE (&1
)
kn=75%u18%#58 (decay coefficient)
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TWO-, and THREE-Dimensional simula-
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IRE » WA “HA KPR EE G2 BRE
{0 WABRB KRR A &R o 5565~57
9E » EXBIETRWRFT  RET2E9 A -

SESOIL #isNrMZ 2 8fH

34+-HoR (FE=FLevar 2) : LEIm > TE4m ; &%
tE2m > TE3m

b)Y sE=E(Level 3): E0.5m » fz/§0.5m »
TE4m ; #& EE0Sm »

hElm » T/E3.5m

4, - EEEd : (a) L HFEE : 1.32gm/cm?
(b)disconnectedness index=4.0

(c)FLERZS : 0.35

(d)+-3BEZ : 7.15X10#%cm?  (containing loam and silt), 1.44x1078cm? (sandy
loam to loamy sand),5.32x10~8cm2(sandy soil) (JL3=fE1|- %)

SNTA Z ¢« ()i : 1,00mg/ 1

(b) B RE ¢ 6.3 ((ug/gm)/(pg/ml)] (14]
(c)E=FlE e (Henry’s constant):0.0**
(d)5rF& : 191~257gm/mole

(EFFRZFWHEE : 0.11day (!

¥R K
9=

6.3days);

0.16day~1(t!{,=4.3days);
0.22day-1(t!{;=3.1days)
(O THZ7 B « 0day~1(t!]z=00);
0.00019day~1(t{;=10yrs);
0.00038day~1(t}/,=5yrs);
0.0019day~1(t!/2=1yr)

* M (Mass) {57

* ARNTANRERERSHERE

MR VRS2

#2 ATI23D AR ZBHME

LR « 13652
2. HWREKBERE ¢ 50m
3.k 73k (hydraulic gradient)=0.05

4.7 8 (distribution coefficient) : 0.0031m3/kg=3.1(pg/gm)/(ug/ml)**

5.7L.p525 : 0.35

6.2%f (bulk density) : 1,320kg/m3(1.32gm/cm?)

7 g EE(dispersivity)(11) : (a)#fEHH : 30m

(b)BE ~ MEFA : 5m
8NTANL5 : Ohr-i(tz=0),7.92x10~hr-1(t1/;=10yr),

1.58x10-5hr-1(t!/;=5yr),
7.92x10~%hr1(t/:=1yr)
¥ BB ~ AR KITHEmE

**SESOILFTR A2 —4





