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Introduction and Background

Previous COHYST Modeling Efforts

Multi-units and muilti-layers




Introduction and Background

Eastern Model Unit (Five Layers)




Introduction and Background

Central Model Unit (Six Layers)




Introduction and Background

Western Model Unit (One Layer)




Objectives

Different management needs and strategies




Objectives

Active interactions between components during
modeling, calibration, and analysis process
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Objectives

Phase |: Water Budget

Phase |l: Develop a suite of modeling tools

Phase lll: Develop applied tools




Model Framewor
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Model Framework

Platte River




Model Framework

Republican Tributaries




Model Framework




Model Framework
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Model Framework




Model Framework




el Framework

Registered Irrigation Wells in Model Area
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Model Framework




Model Framework

Active Cells in Groundwater Model Grid
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Model Framework




Model Framework

Packages in Groundwater Model Grid
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Model Framework

Packages in Groundwater Model Grid

General Head Boundaries




Model Framework

Well Package Distribution in Model




Model Framework

Cumulative Groundwater Pumpage from 1985 to 1997 in Model Area
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Model Framework

Framework consistent with the previous COHYST
modeling effort

Hydro stratigraphic units representation
LPF package Vs. HUF package

Model simulation results storage




Model Framework

Use of HUF package to represent various hydro
stratigraphic units instead of adding layers in
model :

COHYST
Hydrostratigraphic Units

EXPLANATION
[ ]| Coarse-Sand Unit

B silt Unit
B Fine-Sand Unit

MODEL LAYER




Model Framework
Bottom of the Aquifer




Model Framework
Hydrostratigraphic Unit 7




Model Framework
Hydrostratigraphic Unit 6




Model Framework
Hydrostratigraphic Unit 5




Model Framework
Hydrostratigraphic Unit 3 and 4




Model Framework
Hydrostratigraphic Unit 2




Model Framework
Hydrostratigraphic Unit 1




Model Datasets

Horizontal Hydraulic Conductivity Distribution
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Model Datasets

Horizontal Hydraulic Conductivity Distribution




Model Datasets

Horizontal Hydraulic Conductivity Distribution




Model Datasets

Horizontal Hydraulic Conductivity Distribution




Model Datasets
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Model Datasets
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Model Datasets

Horizontal Hydraulic Conductivity Zones




Model Datasets

Horizontal Hydraulic Conductivity Zones




Model Datasets

Horizontal Hydraulic Conductivity Zones




Model Datasets

Horizontal Hydraulic Conductivity Zones




Model Datasets

Horizontal Hydraulic Conductivity Zones
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Model Interaction and Calibration

STELLA Nodes in Model Area




Model Interaction and Calibration

Gaging Station in Model Area




Model Interaction and Calibration

Observation Wells in Model Area
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Model Interaction and Calibration

Townships and Range in Model Area




Preliminary Explorative Results

Comparison with Phase | Water Budget

Evapotranspiration from Total Water Budget and Groundwater Model
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Preliminary Explorative Results

Comparison with Phase | Water Budget

Storage change in Groundwater




Summary

Consistent with the previous COHYST models

Interactions with different components of water
flow

Hydrogeologic-Unit Flow (HUF) package with
zones parameters

Datasets update in progress

Future work ahead for model calibration,
validation, and analysis




Any Questions?

Mahesh Pun, EIT

Groundwater Modeler

Nebraska Department of Natural Resources

301 Centennial Mall South — 4™ Floor, State Office Building
Lincoln, NE 68509-4676

402-471-3959
Mahesh.Pun@Nebraska.gov




- Vertical Leakance

MODFLOW — components and packages
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Figure 26.—Diagram for calculation of vertical
leakance, Vcont, between two nodes
which fall within a single geohydrologic unit.




MODFLOW — components and packages
" River Package

= Relationship of flow between river and aquifer:

QRIV = ml\‘/l—W(HRN ~h )

W

of River

QRIV = flow between river and aquifer

KLW/M = hydraulic conductance of the river-aquifer interconnection

HRIV = head in the river |2

hi,j,k = head of the cell underlying the river. \K /r

3 /




= River PacM§DFLOW — components and packages
QRIV
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* Drain Package
MODFLOW — components and packages

= Simulate the effects of agricultural drains

QDi,j,k = CDi,j,k(hi,j,k —di,j,k) for Q:i,j,k >d;
QDi,j,k =0 for hi,j,k < di,j,k

Qp;j = Drain discharge (L°/T)
h;;, = Head in the cell (L)
d.., = Drain elevation (L)

13]3

Slope = CD




MODFLOW — components and packages

" General head Boundaries Package

= Relationship between tflow into the cell and the head in a cell:

Qbi,j,k — Cbi,j,k(hbi,j,k _hi,j,k)

Quiix = flow into cell i,j,k from the source
C = conductance between the external source and cell 1,),k

b,i,j,k

h

bk — head assigned to the external source

h.., = head in cell j,k.
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* General M@ BokHdad¥ Padageponents and packages

Qp

Positive
Qp Indicates
Flow into

Aquifer Slope = -Cp,

Negative
Qp Indicates
Flow into
Boundary Source
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" Evapotragspisgion Faggpee components and packages

Qe
Maximum
hi’j,k - (hs N - di N ) Qetm I ' - evapotranspiration
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Qpy; = Evapotranspiration (I.°/T) o | : h

|
- . . . . 5 |
Qll’l‘.\li«i = Maximum evapotranspiration (]/T) E‘ _____ d_,_____i
[ i
h;;, = head in the cell (L) hs
h .. = the water table elevation at which maximum value of ET loss occurs (L)

si,j

d;; = Cutoft or extinction depth (L)




Table 1. Stratigraphic description of geologic and hydrostratigraphic units nsed in the Cooperative Hydrology Study

System Series | Geolagic Lini m Description Water Supply
Graved, sand, sitt, and wiih coarser materiais more ‘Source of major supgly of water in ihe alivial valeys. Uisusily in
g Valley-ml . ummmryw?:’nuemakummmmduul Gmmwﬁzmﬂlmm
depass [presant. 5 assigned io Unit 1. Lower ing
g miaberia, ¥ present, ks assignad fo Unit 3.
Generaily fine 5and Dut may Comaln 50me medium and even | Sounce Of water 1o Ilvestock and domestc weils. Usualy shallow
Dune sand Unit 1 coarse sand. May also contain same finer matertal. Wind mmmwmmmnmm
5 E bionam deposits. the sard hils.
E 3 Eg Unik 1 when | Generally slif, but may caniain some very fine sand and clay. | Uinit generaly low transmissivity wih occaslonal fracures.
3 ES ?xneurl Depasited 35 wind biown dust. ‘Rarely used a5 waler source far iow ylekiing wells.
Unt 3
" Gravel, sand, sift, and clay wiih coarser materials more Majar source of water for all uses ihroughout
8 mmﬁusﬁunmpnﬂnuppegﬂmmdma.l umhmmmmmﬂmlnmmm
depasiis [prezant, Is assigned fo Hydrestratigraphic 1.Lowerfine | exenshe In the east. Offen In hydrologic cannection
i Azt une 2 material, ¥ present, is assigned fo Unit 3. with active Generally of good qualty for all uses.
Coarse Nuvial gravel and Sand dominate Wi some st and ‘Majar source of water where saburated thiciness Is sufficient for
i Broadwatar clay. Assigned ta Unft 2. Generally found | 'STE Capaciy wells. Occasionally In communication with
£ Formaticn ] In channel deposiis narth of the North Plase and Platie Pielstocene cedments.
Fivar.
z mbxture of gravel, sand, s, and cay. IMajor source of water throughout much of the stdy area. Does
] Generally stream deposis but 3i50 contains wind biown mot exist In ezstem part of eE3stem mode! area ar ihe nothwest
ii daposis. Upper fine material, ¥ I= assigned ta comer of the westem model area. Generally
g. Cgaliala Group Uniis 4-5 1 bml;_rﬂ«{:a;ﬁ:mnrhﬂai.ﬂﬁmﬂ a;u?maﬁﬁ.;mﬂrmmm WEh Piosene
¥ aszsigned to Uit &. Oten sandséons and conglomerate
layets ihrough our area.
-3 P veny fine to fine-gr may | MajorsowTe of water In Me nodweslem part af the westem
=EE =0 contain Locally, may contain conglomersis, moded unit where sumsient thickness exists o supply
F SR Arikaree Group Unk 7 raval, and iarge capacky welis. Lisad for Ivesiock and domestic wells.
H HEz Generally In communkcStion with Lpper and middle Miacene
- sedments
abaly may ‘Generally an aquiciuoe except whers fractured or alluvial
5 Uit B af channel dapostis. highiy frachured with areasaf | channed deposiis exist. Fraclures and channel
e High Piains | fracuring defcult to predkd. Upper part of Brule Fomiation s mmnmmnmmmum%
g of Wlle R o Included in mhpmsmrﬂmmb Unit& | dralnage basins. High capaciy wells are common where
Unit 2@ beiow | cnly ¥ fractured of confaing sandsione or channel mm:mmmmmlnmmmm
Group High Pigins | canerwese Itis Unit 9 and I axciuted om Me High Plains
aguissr aquifier. Wing-iown woicanic depastis win some fluvial mmmmmmummw;m
oaposis. and damestic wells.
Siit, sitstone, clay, and claysione. Generally forms ‘Generally an aquiciute except for basal fiuvial sadments.
lﬂ "Fm"" o '-'I "I 9‘“ base af High . posts | These cks. exieh 52 charmed In the westem and
e High Fians and wind-blown voicanic deposss. oentral moded areas. They ane generally deep and used far
25 m""g e doemes2iz or Ivesiock where no other sUppl exists. Rare high
«capacty wells exist In the westem moded unit.
Shale, chalks, Imestone, slistone, and sandstone. Except ‘Generally an aquiciude except for Eand deposits. Often used a5
5 g Uit i0: for a few minor areas of Fox Hils Sandsione In the extreme | domesdic or ivesiock wells whene no ciher supply exlsts.
b . westem part of ihe COHYST area and the Dakota Group In
E E Unaeterentiated m;:ﬁ the extreme easiem part of the area, generally forms an
Impemaabie base of High Plains aguiser. Deep marine
g 3 S nq;mbnaamoepn?ﬁ“s_

Figure 12, Stratigraphic display of geologic and hydrostratigraphic units
used in the Cooperative Hydrology Study
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Mote: Table 1 was adapted from Gutentag and others, 1984
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The word comommication a5 nsed in table | means a direct connection to an adjacent HU and or stream




