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Arc Hydro GW Tools

Average Water Levels
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Geoprocessing Tools
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Feature Output Well
Feature




Geoprocessing Tools - Workflows

GP tools enable the development of as
models or scripts

—You can create your own workflows
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Automated Well Impact Analysis

Scripting MODFLOW simulations




MODFLOW

\Qstoptoo map-modf2.mxd - ArcMap - ArcEditor 9 =) Eﬂ
Fle [or Yiew jnsert Selection Yools Yyndow Help
Deaa BX o~ mw A0 QANIOPEH B U ROMN LG k 4 A

Arc Hydro GW ~  Subsurfoce »  ApUtiites ~ I3 Freld » w| Help~ MODFLOW Anslyst » K [§ = PO [§ =] Tere - Open Oniine Help

~
O Steptoe_UTMR

O state_basing_ UTMA

2 State Bamns

2303199985 14674061.047 Feet



afd
)
Up
(0
afd
(o)
A
)
o
=)
afd
(¢
VU
LL

Simulation

B BorePoint

Borehole data

e

Framework

p

1 Aquife

HydroCode

)
P
S @
z

°
EV,.

I

[0}
-
e}
Q
e}
—
o
>
T

X
=2

Celllndex

[%] Boundary

B Node2D

HydroCode

Description
OriginX

.. /HydroCode

OriginY
Angle

Tem

TEEIE

il ADZU_Ma,

XS2D_MinorGrid

XS$2D_PanelDivider

2: e

4.‘&

wad
\

B GeologyFoint

wi Boundary

’u 3

GetlogyPoint

‘

_

GeologyLine

i

< GeologyLine

=l GeologyArea

| A

1

2 Node2D



MODFLOW Data Model

MODFLOW DATA MODEL v3.0

Last updated: May 16, 20

Arc Hydm Groundwater
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MODFLOW Analyst Tools

MODFLOW Analyst v| K: |1 =4 SPID: = Time: | | Time Information Help ~

- Arc Hydro Groundwater Tools
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Import MODFLOW Model Tool

Size Type Date Modified
B modfmap.drn - WordPad

m Attributes of DRN

- | T objectin® | Cellld | SPID | Elevaion | Cond | IFACE | Condfact |
| File Edit View Insert Format Help ’l || 731 11 222.808304 16264.19043 6| 29.304848|<
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Make MODFLOW Features Tool

& Attributes of DRN

ObjectID* | CellD | SPID | Elevaton | Cond |
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Automated Well Permitting

Calibrated regional model -
is imported to ArcGIS as a ’
"baseline” model
Candidate wells are added
to baseline model using
well package.
Impact of new well is
analyzed using
MODFLOW

and/or SEAWAT




Case Study #1 - Virginia DEQ
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Well Permitting Workflow

#“Well Permitting - Create Drawdown Map - VDEQ =]
Model Edit View Window Help -
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Create new well = update well table = export well package file 2
run MODFLOW -2 import solution = build drawdown map layer



IS Products

City of Norfolk
Mitigation Area of Impact - Aquia Aquifer

O Area of Impact

:] Aquia Aquifer Model Boundary

Simulated drawdown at or exceeding one foot
in the Aquia aquifer resulting from an
15,840,000 gpd, 172 day duration, multi-aquifer
withdrawal. The Virginia Coastal Plain Model
developed in Modfiow by the USGS was used
to simulate drawdown
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Performed by Alan Lemon
Ground Water Modeler
April 6, 2010
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City of Norfolk
Stabilized Area of Impact - Upper Potomac Aquifer

O Area of Impact NN

¢  Production Wells
| Upper Potomac Model Boundary

Simulated drawdown at or exceeding one foot
in the Upper Potomac aquifer resulting from a
790,000 gpd, steady-state, multi-aquifer
withdrawal. The Virginia Coastal Plain Model
developed in Modfiow by the USGS was used
to simulate drawdown
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Eastern Shore Model
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Sample Application
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Changes in Chloride Concentration
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MODFLOW in the Cloud

Utah Division of Water Rights Well Impact Simulator




Utah Division of Water Rights
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Cloud-Based Solution

Geodatabase

i

Model Files ‘ ﬁ & ﬁ]
Server

GIS Workflow Web Mapping

UDWR Staff&
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Web Interface

() Well Permitting Tool

€« C @ utahdwr.groups.etbyunet/app

Tool Input and Map View

Automated Well Permitting Tool
Tabla of Well Applications

Documentation
~ Lool: Analyze Permit Applicanon with MUDFLUW

Application ID:
» Output Options

Submit
Load Previous Results Load Saved Results
» Tool Results

~ N. Utah County MODFLOW Model
Layer 1

+ Grid Geometry
iZ » Model Boundry

7| » Active Grid with Elevation Data (Polygon
Features)

» Active Grid (Image Overaly)
+ Hydraulic Conduetivity
& ~ Horizontal Conductivity

i

Conductivity (ft/day)
| - o
LB
3.5
6-10
11-20
21-50
51. 100
101-200
i I 201-500
i I so1- 1000
| I 1001 - 3000

» Vertical Conductivity (Upper Interface)
» Baseline Conditions and Flows

~ Static Model Properties

- Wells

» Drain Conductance
» Recharge Flows

e alt 5053 km




Static Model Data

€« C' (@ utahdwr.groups.etbyu.net/app3 w @
‘ Automated Well Permitting Tool
Tool Input and Map View | Table of Well Applications | Documentation |

sSupmit

Load Previous Results | | Load Saved Results

» Tool Results

« N. Utah County MODFLOW Model
Layer 1

v Grid Geometry

! 2 » Model Boundry

» Active Grid with Elevation Data (Polygon
Features)

» Active Grid (Image Overaly)

~ Hydraulic Conductivity
» Horizontal Conductivity
» Vertical Conductivity (Upper Interface)

» Baseline Conditions and Flows
~ Static Model Properties
|~ Wells

./ + Drain Conductance
10 -306

3307 - 1067
[11068 - 2601

[ 2602 - 26010

[ 26011 - 130048

m

~ Recharge Flows
(cfd)

[]0-2543

[ 2544 - 7508

7509 - 18076

I 18077 - 46332

[ 46333 - 111809

» Database Well Table
~ Divison of Water Rights
» Water Right Areas ) YT
. - 4OR19:23% 2 NRI HHE3036'654W elev. 1862 m Eyealt 39.76 km
» Prhlie Tand Snrvev U




Map Layers from UDWR Server

pann
| / (©) Well Permitting Tool

I € C O utahdwr.groups.etbyu.net/a

Automated Well Permitting Tool

| Tool Input and Map View | Table of Well Applications | Documentation

~ Hydraulic Conductivity -5*5-5(%{59"?82;-1;1"094'5 4 a2
H » Horizontal Conductivity % ayr

» Vertical Conductivity (Upper Interface)

| { T gl - ==-64.

| » Baseline Conditions and Flows = =3 5576443

+ Static Model Properties Owner LEEHANSEN
| ~ Wells

Type Underground

Location S250 W1200 E4 36 58 1ESL | o 3 ) ¥ ‘
‘ . A e P Click Here for more information — & { - |
» Drain Conductance b R 08
[J0 - 306
[1307 - 1067
[ 1068 - 2601
[ 2602 - 26010

[ 26011 - 130048

~ Recharge Flows
(cfd)

10 - 2543

[ 2544 - 7508

[ 7509 - 18076

[ 18077 - 46332

[ 46333 - 111809

+ Database Well Table

+ Divison of Water Rights
4 » Water Right Areas
4+ Public Land Survey
J » Points of Diversion

m

~ Roads and Cities
» Borders and Labels
» Roads

~ Map Options and Components
i [iZ 3D Elevation
7 Navigation

J Status Bar Niseggya UISIRR Fern Sl Agenss

| Historical Imagery A (\w@(ﬂglk'
Scale = - m K

= F 40,2033/ 0N I K} 45,00 632 el evat1373Im Eyelalll  324km




Table of Well Applications

oy

/ o Well Permitting Tool
€« C' (@ utahdwr.groups.et.byu.net/a w @& A
Automated Well Permitting Tool

Tool Input and Map View | Table of Well Applications | Documentation

Well ID | Latitude | Longitude | Flow cfd | ScreenTopElev ft | ScreenBotmElev ft | TIMESTAMP

|1 40337982 -111.737053  -40000 4100 | 4000 0000-00-00 00:0000  Edit  Delete |
2 40369701 -111.813683  -24000 4100 4000 0000-00-00 000000  Edit  Delete |
3 40329506 -111816437  -22000 4200 4000 0000-00-00 00:00:00  Edit  Delete |
4 4034351 -111.728073  -200000 4100 4000 1003 2011-11-02 175433 Edit  Delete |
5 40343044 -111725983  -100000 4100 4000 1003 2011-11-0217:5436  Edit  Delete |
6 40337982 -111737053  -40000 4100 4000 1110 2011-11-03 170110  Edit  Delete |
7 40369701 -111813683  -24000 4100 4000 2011-11-03 170110  Edit  Delete |
§ 40376972 -111.768066  -3320 4100 4000 2011-11-03 170250  Edit  Delete |
15 103 11179 42145 4130 4000 2011-11-16 16:5053  Edit  Delete |
17 4035 11173 0 4100 4000 2012-02-1120:4021  Edit  Delete |
18 4035 -1118 0 4100 4000 2012-02-1720:0038  Edit  Delete

Add Row




Submitting a Model Run

Automartea '’

Tool Input and Map View | Table of Well Applications = Documentation

v Tool: Analyze Permit Application with MODFLOW

Application ID: 1001

v Output Options

New Wells
Drawdown Contours
Change in Spring Flows
Total Change in Spring Flows
PDF Report

0.1 Drawdown Contour Interval (ft)

Submit

Load Previous Results Load Saved Results

v Tool Results

» N. Utah County MODFLOW Model
» Database Well Table
» Mvisan of Water Rights



Model Results

€«

C  © utahdwr.groups.etbyu.net/ap

Tool Input and Map View = Table of Well Applications

~ Tool: Analyze Permit Application with MODFLOW

Application ID: 1001
~ Output Options
7] New Wells

& Drawdown Contours
] Change in Spring Flows
| Total Change in Spring Flows

v PDF Report

0.1 Drawdown Contour Interval (ft)

Submit

Load Previous Results | ||Load Saved Results

v Tool Results

~ Saved Results for Demonstration
| Seript completed suceessfully.

i |2 » New Wells

7 » Drawdown (Layer 4)

2 » Spring Flow (Layer 1)

| 2 » Spring Flow (Layer 2)

| [Z) » Spring Flow (Layer 3)
PDF Report

» N. Utah County MODFLOW Model
» Database Well Table

» Divison of Water Rights

» Roads and Cities

» Map Options and Components

Documentation

Automated Well Permitting Tool

LX)
() Well Permitting Tool

w @ A




Impact on Springs

Total Change in Spring Flows
PDF Report

0.1 Drawdown Contour Interval (ft)

Submit

Cell2D_OBJECTID
Cell2D_HydroCode

Cell2D_IJ 2631
FLOB_Drains_HRES 271.61
FLOB_Drains_HSIM -75793.3
FLOB_Drains_HOBS -76064.91
FLOB_Drains_IJK 2631

2631
Load Previous Results Load Saved Results 3

~ Tool Results
~ Saved Results for Demonstration
Script completed successfully.

7 » New Wells

 » Drawdown (Layer 4) Basic_IBOUND 1
7 - Spring Flow (]’_a:;er 1) Cell[ndE\_OBJECTID 2631
Change in Flow (cfd) CellIndex_I 38
CellIndex_J 41
CellIndex_K 1
- e E CellIndex_IJ 2631

CellIndex_IJK 2631

[ 32- 101
[ ]101-195
I 195 - 317
|

» Spring Flow (Layer 2)

» Spring Flow (Layer 3)
PDF Report

» N. Utah County MODFLOW Model
» Database Well Table

» Nivienn nf Water Rights




PDF Output
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Texas Groundwater Availability Models

T = — . =) é

|J & Data Recovery Softw... I @ iCloud - iWork | [} Main Campus - East... = | ©® 1701 Lavaca Street, ...

£} Trinity MODFLOW S...

(G Trinity (Hill Country)...x | +

28 - trinity hill countrymodelGA 2 #& E3~

€

-

Texas water Sui)taifnalee and affordable .
Development Board water for Texas. Community

Home  Financial Assistance =~ Water Planning  Flood  Groundwater  Surface Water  Conservation  Innovative Water  Pull M O D F LOW m O d e | S
Bepstiors [N Wanaysowout Arses SN Geusorvafion Oisiricis S nia SIS Modolo SN Reoossl Weres Plaasiey Alces for water resource

All TWDB websites will be offline from 6:00 p.m. on Friday, October 19, 2012 through 6:00 p.m. on Sunday, October 21, 2012 for mainten I d
LT planning an

= this advance warning to minimize service disruption.
management

DFC Petitions I

Trinity (Hill Country) Aquifer
Groundwater Availability Model (GAM)

Groundwater Resources

The Texas Water Development Board completed this
model in 2000 in cooperation with the Trinity Aquifer
Advisory Committee which includes members of local
groundwater districts, river authorities, county
governments, regional water planning groups, and
concerned citizens.

% Aquifers
W% Groundwater Management Areas

W% Groundwater Conservation DiStl‘ld_"S

% Groundwater Data

W Groundwater Models

= Groundwater Availability Models |

In 2009, the Texas Water Development Board (TWDB)
completed an update to the model to include the Lower
Trinity as a fourth model layer.

= Alternative Models

W Regional Water Planning Areas

% Special Projects



Trinity (Hill Country) Aquifer GAM

- o o[ | S
| & Data Recovery Softw... | & iCloud - Work I [ Main Campus - East ... > | *# 1701 Lavaca Street, A... Trinity MODFLOW Se... I( report.pdf (applicatio... I;’; Trinity (Hill Country) .. * | +
| 6 aquaveo.com, -'l = trinity hill country model GAM P @ B-
. . ) Marblo S9Ny ] Ma ASaleA\I\le |
lelcome! = New Simulation | Archived Simulations b} e
* UCSUHPUUIL. vyGil 1IGaI Janaiit Lanc | errain Ro
e 2012-07-18 18:10:38 ;
J
o . ) , 2 Lakeway:
" Simulation #136 {Delete) Yl
* By: Mark < Als
» Description: Two wells: one near T

@
&

l discharqe

Tarpley. another near Pipe Creek
e 2012-07-18 18:04:04

Script completed successfully.

Map Layers:
* [VINew Wells
. Drawdown (Layer 1)
. Drawdown (Layer 2)
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