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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

?
??

Define 
problem
• Literature 

review
• Preliminary 

analyses
• Data 

collection

Develop 
conceptual 
model
• Processes/ 

budget
• Boundary 

conditions
• Hydrogeologic 

framework
• Data collection

Develop 
mathematical 
model
• Choose model 

code
• Choose how to 

represent 
processes and 
boundary 
conditions

• Construct the 
model

Calibration
• History 

matching
• Sensitivity 

analysis
• Data 

collection

After Reilly (2001) TWRI 3,B8

Where we are



Outflows
(Urban, 2004)

Inflows
(Urban, 2004)

Importance

Groundwater 

discharges 

overwhelmingly to 

rivers and drains

(much larger than 

pumping)

Lowell is locally 

important



Past Model 
Conclusions
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Drains in Treasure 
Valley



Example



Example



Example



Areal Extent



Measured 
Drains



Measured 
Drains

13206400-Eagle 
Drain
13210980-
Fifteenmile Creek nr 
Midland Blvd nr 
Middleton
13210980-Mason 
Creek at Caldwell



Measured 
Drains

13210840-N. 
Middleton Drain
13210831-S. 
Middleton Drain



Measured 
Drains

132109867-E. Hartley Abv
Backwater nr Wilder
13210986-W. Hartley 
Gulch nr Caldwell



Measured 
Drains

13212549-Conway 
Gulch Below 1st St. 
at Notus
13212890-Dixie 
Drain nr Wilder
13213072-Sand Run 
Gulch nr Parma



Measured 
Drains

13173635-Ross 
Drain
13173630-S. 
Boise Drain
13173632-N. 
Alkali Drain
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Drain boundaries in 
MODFLOW



MODFLOW 
Drain Package

Water only exits

Not a source of 

recharge

Flow proportional to 

head difference 

when head above a 

certain elevation; 

Zero flow when 

below
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Implementation



Drain Cell 
Locations



Drain Cell 
Locations



Drain Cell 
Locations



Drain 
Elevations



24

Drain Discharge



Discharge Data



Discharge Data
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Rivers



Rivers
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Rivers
Boise & Payette

Water can flow 

either way

Recharge and 

discharge

Flow proportional to 

head difference 

when head above a 

certain elevation;

Flow is constant 

when below



Rivers



Rivers
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Lake Lowell



Lowell



Lowell General Head Boundary

𝐇: groundwater 

head

𝐇ref: lake stage

𝐂: lakebed 

conductance



Lowell



Lowell



Lowell



Lowell General Head Boundary

𝐇: groundwater head

𝐇ref: lake stage

𝐂: lakebed conductance

𝑪 = 𝒎𝒖𝒍𝒕𝑎𝑟𝑒𝑎 ∗ 𝑪𝑏𝑎𝑠𝑒

𝑄

𝐴
= 𝐾

Δ𝐻

𝐿

𝐶 =
𝐾𝐴

𝐿

𝑄 𝑡 = −𝐶 𝑡 ∗ (𝐻 − 𝐻𝑟𝑒𝑓 𝑡 )



Thanks for listening!


