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Context



The modeling process

Define 
problem

Develop 
conceptual 
model

Develop 
mathematical 
model

Calibration

Assessment 
of problem 
using model

Apply 
results

Re-evaluation 
of the problem 
and objectives 
based on 
simulation 
results

Project 
completion

?
??

After Reilly (2001) TWRI 3,B8

Where we are
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Location



Location



Location

Including major 

connections

- Canals

- Drains

- “Creeks”



Including major 

connections

- Canals

- Drains

- “Creeks”

Location



Including irrigation 

entities

Location



With model grid (1mile 

x 1mile) 

Location



Intersecting model cells

Location
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Seepage



Conceptual 
Model



Seepage 
Measurements

-
D

iv
e

rs
io

n
 D

a
m

-
E

c
k
e

rt

-
G

e
k
e

le
r

-
V

is
ta

-
R

o
o
s
e
v
e
lt

O
rc

h
a
rd

 -
-

G
o

w
e

n

C
o

le
  -

D
e

s
e
rt -

-
C

o
le

-
H

u
b
b

a
rd

F
iv

e
 M

ile
 -

-
C

lo
v
e

rd
a

le

-
K

u
n

a

-
S

tro
b
e

l

-
S

w
a

n
 F

a
lls

S
a

ilo
r P

la
c
e
 -

In
d
ia

n
 C

re
e
k
 E

le
m

e
n

ta
ry

 -

-
B

la
c
k
 C

a
t

R
id

g
e

w
o

o
d

 -

-
R

o
b
in

s
o
n

-
S

o
u
th

 S
id

e

-
P

o
w

e
rlin

e

-
L

a
k
e

 S
h

o
re

US,0 

"'20 u 
US,6 

__ -~---, ------Meridian 

• 11,'dN, 

Nct,cr,n. ~Ai~p:,A 
Uulr-r! .... 



Seepage 
Measurements
January 28-29, 2004

losing: 18 - 35 cf.s 

losirng : 0 - 18 ds 

ga ining: 0 - 18 ds 

ga ining: 18 - 3,5 ck 

ga ining: 3,5 - 5,.3, cfs 

ID'iS 



Seepage 
Measurements
January 28-29, 2004

losing: 18 - 35 cf.s 

losirng : 0 - 18 ds 

ga ining: 0 - 18 ds 

ga ining: 18 - 3,5 ck 

_0-___ 

ID'iS 



Seepage 
Measurements
January 28-29, 2004

. -· • . . - _ \ _ 1 1 . . r 

losing~ 53 - 75 ds 
lo,sing: 3,5 - 5-3, d s 
losing : 18 - 35 cfs 
lo,sing~ 0 - 18 ds 
gaining: 0. - 18 cfs 
ga ining: 18 - 35 d s 
.• ainin ••: 35 - 5-3, d s 



Seepage 
Measurements
January 28-29, 2004

0 - 10 ft 

10 - 20 ft 

20 - 30 ft 

30 - 40 ft 

> 40 ft 

~ ;--t---t-1-:::-+-+----+"~ --4-L-J ~ 
-P---1 ,r 



Seepage 
Measurements

March 20-21 & 27-28, 1997

0 - 10 ft 

10 - 20 ft 

20 - 30 ft 

30 - 40 ft 

> 40 ft 

~ ;--t---t-1-:::-+-+----+"~ --4-L-J ~ 
-P---1 ,r 



Seepage 
Measurements

April 1998

0 - 10 ft 

10 - 20 ft 

20 - 30 ft 

30 - 40 ft 

> 40 ft 

~ ;--t---t-1-:::-+-+----+"~ --4-L-J ~ 
-P---1 ,r 



Seepage 
Measurements

D
ive

rsio
n

 D
am

Ecke
rt R

d

G
e

ke
le

r
R

d

V
ista A

ve

R
o

o
seve

lt St

O
rch

ard
 St

G
o

w
e

n
 R

d

D
e

se
rt St

C
o

le
 R

d

H
u

b
b

ard
 R

d

K
u

n
a R

d

Stro
b

e
l R

d

Sw
an

 Falls R
d

B
lack C

at R
d

R
id

gew
o

o
d

 R
d

R
o

b
in

so
n

 R
d

So
u

th
 Sid

e
 B

lvd

P
o

w
e

rlin
e

 R
d

Lake
 Sh

o
re

 D
r

gaining

losing

Measured seepage > 

5% of discharge

J
a
n

u
a
ry

 2
8

-2
9
, 

2
0
0
4

M
a
rc

h
 2

0
-2

1
, 

1
9
9
7

M
a
rc

h
 2

7
-2

8
, 

1
9
9
7

A
p

ri
l 

1
9
9
8

150 

-

100 

-

50 

-
~ 

D I D I 
u 
C 

QJ 
Cl 
ro 0 a. 

n 
QJ 
QJ 
Vl 

ro 
C 
ro 
u .. 

- -
- 50 

- -
L 

-
-100 

iiUSGS 
science for a changing world - 150 I 



Conceptual 
Model

??
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Simulation Options



Boundary 
Conditions Specified head

Specified flux

Head-dependent flux



TVHP

Specified flux 

boundary

3SOO 

2SOO 

2000 

1SOO 

1000 

500 

100 

0 

f /cen (640 acres/cell) 

Fi"' ire -6: Areal di tribu 1011 o e rimated re haroe. 

1. Pot en •iometnc con toms fi om deeper aqmfe1 zones indicate ground water 
morement ma ,,.e,ted:· d11"ect1on 

2. Potentiometric surface contours in maps indicate ground water mounding 
in the vicinity of the ew York and Mora Canals, presumably from canal 
leakage (Berenbrock. 1999; Carlson and Petrich. 1998) and infiltration 
from irrigated fields. 

3 G1ound n·a·e_ mouncmg appea.· 111 the ~rea no -rh•,·e,' of Lake Lo,,-e!'. 

4 . Ground water mounding appears to form a ground water divide between 
the Boise and Snake Rivers along the ew York and Mora Cana ls. and 
extending northwest from Lake Lowell . No!"Th of these canals ground 
water flows toward the Boise River. south of these canals hydraulic 
gradients indicate ground water flow toward the Snake River. The effects 
of ground water mounding tmdemeath the New York Canal are evident in 
both the potentiometric surfaces based on shallow and deeper wells. 
although water from the ew York Canal is not reaching these lower zones 
(Hutchings and Petrich. 20026). 

SS2bc 

4.6. Recharge Package 

TI1e recharge package was used to simulate areally distributed recharge over the 
uppermost Treasure Valley aquifers. The prima1y som-ces of recharge consisted of 
(I) seepage from canals. (2) seepage from 1ivers and streams. (3) seepage from Lake 
Lowell . (4) infiltration from precipitation and inigation. and (5) seepage from septic 
systems (Urban and Petrich. 1998). A stunma1y of estimated annual recharge rates is 
shown in Table 4-5. 

TI1e MODFLOW recharge file8 was created based on estimated Treasure Valley 
ground water recharge rates (Urban and Pehi ch. 1998) for the 1996 calendar year. 
Average daily recharge ra tes in the MODFLOW recharge file were calculated ba ed on 
annual recharge estimates. The recharge file does not include seepage from the Boise 
River (which is simulated as a head-dependent boundmy based on river package 
parameters. see Section 4.3) . It also does not include seepage from Lake Lowell. 
(which is simulated as a head-dependent bounda1y based on general head bounda1y 
package parameters. see Section 4.5). 

-:-.1e . '. : 1D F;..c '" recha,ge file rep_e,en·s 1 smalle1 rechaqe Yolume (9-3. -11 af yr) 
than that hsted m ~rban and Petnch (l•NSJ. for two reason, Fu~t. the model domam 
re1-'resents a slightly smaller 1rea •han •hnt used to e,tunate total redrn1ge for the 
Treasure \'alley 'Second. the model 1lsn <tnul 0 tes recharge na nver. undert1on· and 
head-dependent boundary cells. Total sunulated recharge ,s reconciled wuh estunated 
"cter budget .nflo,.·s m -:-able--~ 

TI1e areal disllibution of recharge (as applied on a cell-by-cell basis in the model is 
shown in Figure 4-6. The greatest simulated recharge rates were along the e\\" Yorl<i 
Canal and areas of flood inigation in central po1t ions of the valley. Losses from ( or 
gains to) the Boise River are not specified in the recharge package but were simulated 
as a head-dependent botu1dmy in the MODFLOW river package (Section 4.3). 

dit·ec tion (Section 5.2 .2. page 38) . Downward hydraulic gradients are indicated along 

the Boise Foothills. the eastern pmi of the study area (see TVHP #4 well in Figure 4-5). 
and it1 the vicit1ity of the New York and Mora Canals . Upward gradients are evident in 

the centrnl and westem po1t ions of the valley (see TVHP #2 hydrog:raphs in Figure 4- 3) 

and it1 the vicit1ity of the Boise River. 



Proposal: 
Specified Flux
• Estimate leakage 

rates in New York 

Canal cells

• Specified flux 

values into those 

cells

• Gains of water in 

lower reaches can 

be captured in 

drain cells



Proposal: 
Specified Flux

Leakage Estimate

• Seepage runs 

insufficient

• Total seepage 

as % of total 

diversion?

• Estimable 

parameter

• Cap??

• Spatial 

Distribution???

-0 
C 
0 u 
QJ 

3000 

2500 

vi 2000 
!o... 
QJ 
a. 
.µ 
QJ 

~ 
u 

.:..0 
a 1500 
C 

QJ' 

b.O 
!o... 
ct! 

..c 
u 
V) 

O 1000 
C 
ct! 
QJ 

~ 

500 

0 

r ~ , r 

~ 

New York Canal Diversion 

J 

~ 

~ 

; I ~ 1V 
r .. .. r .. r f r, ,.. r, r ~ n ,.. 

~ 
,.. ,.. 

I r 

" I 

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 

~ 

, 
I 



Proposal: 
Specified Flux

Spatial Distribution

?
?

??
??• J J • J • 



Proposal: 
Specified Flux

Spatial Distribution

• Proportional to 

canal length in 

cell

• Based upon 

seepage run 

spatial 

distribution

• Somewhere in 

between?

• Estimable??



Head 
Dependent Flux
• Fits conceptually

• Not recommended
- Where canal above 

water table, flux is 

constant and determined 

by parameters

- Our choice of 

parameters would not be 

driven by observation 

data

- Would be specifying 

fluxes, just in a more 

complicated way

- Where canal is 

connected to aquifer, 

flux calculation is same 

as DRN package
Flow through 

riverbed 

QRIV 

Pos itive QRJV indicates 
fl ow into aquifer 

Negative QRJV indicates 
flow into river 

River stage 

t t t t 

Head at the node 
in the cell 

RBOT 
I 

HRIV 

Flow through 
riverbed 

OD 

oi--------HD....---------h 

Slope =- CD 

Negative QD iridicates flow irito drain 

River stage 

t t t t 
Head at the node 

in the ce ll 

Aquifer 

Law-conductiYity 
drain -b oltDm 

-~ iments 



Canal & Drains



Thanks for listening!


