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Background Examp|es

Al mteralc_:tlon bgtween groundwater anld surfacz V\X?ter aI{/Ifects — ?\;\S/(Ii;]a';]ge’ The CWA process involves the following major steps: As seen in the two figures below, the CWA modeling tool has been applied in order to
e O Vater, Management (IWM) has 1) Run the original groundwater model and compute the baseline water budget map areas with different degrees of stream depletion in Nebraska.
been recognized as an effective strategy for managing the conjunctive use of A
%rotundlvvster and suILfcheRW?ter. The I\/t\aM division of t[\e fl?llel(:j)ralska} D”epartmentt Oo]; 2) Place a hypothetical well with a predefined pumping rate into the model’s well

% urz fsourcdes ( f ) ?CUSGS ol_n i?amﬁsg?n SIrITA ro_oglc:(?ty connecte package, run the scenario model and compute the budget terms;
%Loun sl i tsur S te_r Squ('jeSt') ?. o & c;orrr]\rglssl,lor?e ! O guarante(ej 3) Calculate the SDF as the ratio of differential net stream depletion and differential

© rganft;\gemecl; ! c]cc)nservatloq, fan o+ e“ne 'f"f.’l L(;se or nydrologica 3; congec e” well pumping from the baseline and scenario models; —
SIREINeIHELAT Sl SLINEIs SEE e s et et e s Ll i (S 22l AR S 4) If the SDF is equal or above 10%, designate the model cell that contains the e
being of the state.” Understanding the spatial boundaries of fully appropriated areas : e . R :
. 10-50 . £ th h priorities in the field of WM in Nebrask hypothetical well as within 10/50 area, o
(l.e., 10-50 areas) Is one of the research priorities in the field o In Nebraska. 5) Loop the above process through all model grid cells. .

This delineation helps water managers In different management roles identify the
areas where groundwater and surface water are hydrologically connected and then
apply focused management strategies to these areas.
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Software Overview
Graphic User Interfaces (GUISs)

The purpose of this research Is to present the design and use of a modeling tool to The CWA program features two user-friendly GUIs, Basic and Advanced, both of
assist in the determination of the fully appropriated areas. which can be switched by clicking the top tabs of the program. S
. . & :
Cycle Well Analysis N —— oy
fcycle Well Analysis Advanced | ,‘5 Cycle Well Analysis l':l[ [i:.?-r ii'l:- Iii“:i{L_ui___ : j*-Tiﬁ__iEE-zt - 0.31 - 0.50
Advance d | Switch to Basic ) Basic ‘ Switch To Advance ?Eij;ijﬂiE;j_ZCE&EiF;%f// - 0.51 -0.70
Cycie Welll fat 13401-13500.6 | Browse | Enter Pumping Rate (L**3/T)  -9550 o “:T%E—_-T.:{E:E}_EEE?L;;?{%% 0 o5 50 100 Il > 0.70
—> Run MODFLOW ‘:)| Global Water Budget MODFLOW-NWT_64 exe MODFLOW Versior MODFLOWAWT Stexe | (uBmusos) e — p—— —CGEIETE S
SOioc oy Fia SO KIS0 1 TheL o Select Nam File CENEBvO1atr_4011_NWTnam | Browse |
l l Wodule Boundary File i Module Boundary File ActiveBound.dat E
Output Summary File ListingSummary Number of Rows 195 Number of Columns 255
Run ZoneBudget jl Zonal Water Budget Stress Period for Summary 348 Max Siress Period 353
g g I_ V| Run Zone Budget | | List Files Reference Output Summary File ListingSummary [El
Zone File ActiveBound.dat Stress Period for Summary 348 Max Stress Period 359
| Use Custom Well List Well_Inputs.txt Browse
B 35 El]_'lil e = . V| Run Zone Budget | | List Files Reference
"l,;‘};EL Scenario Basinwide Baseline Basinwide - Zone File CENEB_1050zones_061913.d¢ @
Stream Depletion Stream Depletion N
package Cycle Cells
Start 1::' o:: " Max Rows 195
WEL Scenario Subbasin Baseline Subbasin Stop 138 = G
package + Stream Depletion Stream Depletion < Step 1 1
Cycle Well =
Loop through all . 4-
oop FIrough @ Basinwide 10/50 area |[€— Subbasin 10/50 area | |
model grids | ' |
] | i ]
I I i !
| | | Post-Processing 1 County | | Box Butte | |
The state of Nebraska considers a hydrologically connected area to be the area In zp - e : R e A  the 10/50 N | | | |
which pumping of a well for 50 years will deplete streamflow by at least 10 percent of : 5 codmput;\ . Ot S L=IEA 4 i Ao R T R RIS Aleg Stream Depletion ~ . 1.
the amount pumped, in accordance with NDNR rule 457 Neb. Admin. Code Chapter R PO Eoal NG IPTURECUTE. - —e . =01 iL ------------------------------ | | |
: ! ~] CWA Summary Analysis Tool — -S| : i T
24, § 001.02. In Nebraska, the hydrologically connected area is also known as the . = Kt 0-11-0.30 : | ; |
; . . | . 1) Subtracting water budgets from the Sy Jchive Foldens I 031- 050 | | | i
10/50 area.” Cycle Well Analysis (CWA) is the tool used by the NDNR to determine . | | | ) | | Scotts Bluff | :’ i Grant
i baseline and CyC|e well runs: | Browse | C:\13401-13500\Output_Basic_Tue 10 June 03.27 PM_-32000\A B 0:1-070 | | | i*
' 2) Accumulating the differences in water Discretzton FJne B | ,,i Morril | Garden g'
—r - - b e : = A
: - . - . . - bU d etS over 50 e aI'S, ‘ Browse \WServer24\iwm\Planning\INSIGHT Documentation\2014\DataPn I! e —_J! i | -
The basic design principle of the CWA tool is to place a hypothetical well into each g&is e . 05 10 20 Miles | Banner | | Arthur
. . 3) Computing the fraction of the | | - B E— | | ; ;
model grid cell, run the groundwater model developed using MODFLOW, and then . Erter Stress Period 343 Maximum Stress Period is 359 - | !
. | accumulative volumes of stream
run the ZoneBudget program in a cyclical manner. Outputs (zonal water budgets) . . Enter Time Step 2
. . . = eakage in the total accumulative well : :
from each cycle are compared with those from the baseline run (i.e., the original : Discussion and Summary
; : . Dumpage, ‘ GO | Merge OS CSV's
PORER, FUD R S P A SeaeEa T CepIuoRE metar (SDELas 4) Determining 10/50 areas using 10% The 50 year planning window Is assumed to be a time frame long enough to allow
: . : 0
SRR e TaUGROIEE TN UEEHR I ICE RS g < tolalDUTDpage~ DT he as the threghold - the Im z?\/cts tlroansferrged from the well depression cones to the strgams gnd 10% Is
. . : : : 0
hypothetical well. The CWA process to determine SDFs has also been used In P L P
y ’ adopted as the critical threshold,;

previous projects such as COHYST and INSIGHT.
The CWA program, along with an appropriate groundwater model, may assist other

ftware Availabili
Software ailabiiity regulatory or management agencies in the determination of rates of interactions

Reference
B g | Software name: Cycle Well Analysis (CWA) between hydrologically connected surface and groundwater systems;
COHYST. (2004). The 40-Year, 28-Percent Stream Depletion Lines for the COHYST Area West BrotramminaLarntiace-eaar i
of EIm Creek, Nebraska. Retrieved from S ? = il th ] - W'. : S 2008. and Wind 3 NDNR’s use of CWA In the modeling process shows that it Is preferable to
http://cohyst.dnr.ne.gov/adobe/dc012 28-40 lines 092104.pdf. Y R 1C g | GO e LS L bl iIncorporate the 10/50 analysis Iin the development phase of numerical groundwater

Avallability: Free download at http://dnr.ne.gov/iwm models.
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Ongoing Projects Involving Cycle Well Analysis

Stream Depletion Factor in the COHYST Area

Areas Involved in Integrated Management Planning, as of August 2014
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INSIGHT ® Nebrask

An Integrated Meotwork of Scientific Infermation & GeoHydrologic Tools Departmient of Natural Resources
HOME ABOLIT MODELTNG DATA

Welcome to INSIGHT. The data and charts represent our first release
and we anticipate modifications and updates based on user feedback.
Please click this link if you would like to provide a comment or suggestions.
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Getting Started with INSIGHT
Lize this pege to get started wming INSEGHT,

Begin by exploring Indrologe data for supphes,
detrands, aad nanes and espent of usa foe the e
of Meebmsia in the chans and graphs fourd in the =h
area below, IF you would rather team more about
Irpdnalogic conditions: for one of the sta’s basins and
omesponding s, 1290 your mouss bo hover
over the map o the rght and dick om the basin you
viarit i e more: sbouit. Ahemativehy, you cam
skt i heasin Froem thes dlron-dorsin mesis post 1o the
right of the map by dicking on the amow » mext 1o
SELECT BASIN, Chtking on ona of these hasin
marrees b the same effen 2= dicking on the basin in
e mp.
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