Status of DNR groundwater technical review
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" MIPLS groundwater issues with level

Al

onitoring recommendations

Scott’s Goals:

»Design a groundwater monitoring subnetwork to establish
information regarding groundwater and surface water connectivity.

» Review existing information and develop theories on what may cause

gr

oundwater to rise.



Existing groundwater monitoring locations
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Groundwater and surface water connectivity

Vertical groundwater

HOT'
gradient (head) Izomalgmu
ndy,

atey
*Adien; (sl
Ope)




Horizontal Hydraulic Gradient
Well 2 Well 1




o USGS

science for a changing world

Ground Water
and

Surface Water

A Single Resource
U.S. Geological Survey Circular 1139

Concepts of Ground Water, Water Table,
and Flow Systems

SUBSURFACE WATER

Walar benasth the land surlace ocours in wa
principal zones, the unsaturated zone and the saturated zore
(Figure A1), In the unsalualed zone, the vods—that is, the
spaces batween grainz of gravel, =and, silt, clay, and cracks
within rocks—contamn both air and water. ARhcugh a consider-
able amount of water can be prasent in ihe unzaturaled 20ne,
thig water cannot be pemped by wells bacause il is held oo
Hgatly By capillary lorces. | hé upper part of ke uneaturaled
Tone = the soll-water 2one. The ol zone is crisscrossed
by roets, woids lefl by cecayed woais, and animal and warm
burrcws, which enhance the irfilirtion of precpitaiion into
the =0il zore. Goil water is usad by plants in life funciions
and trarspiration, but i algo can evaporate dirsctly 1o the
atmosphers.
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Figure A—1. The water fable is e upper sLrace of the
safuratod rena. The walor fabio moods SLaes walor booalas
a2 or near the shorelime of surface water if the suriace-watar
body is comected o e ground-walar spstar

In contrast o be unsaturated zone, the voids in the
saturated zone ars completoly filed with water Water in tre
saturated zone is refened to as ground water. The upper
surtace of ive salurated 2one i referred to az he wabar table.
Balow tho waier takio, o watar pROCoLnG G QeDat anough 1o
allow water o enier wals, thus pemitting ground water tobe
withiiawn Or use. & well IS construcied Oy inserting a pice
into & drilled hole; a scieen s aftached, geneally a1 its base,
In prewant aarth malenals from spering the pipe along wih
the water ourmaad e il the <creen

THE WATER TAELE

The depih to the water isble csn be determined by
ingtalling wells that penetrate the top of the salursted rone
just far enough to hold standing water Freparation of a weter-
takle map recuires that orly wels that have their well sereens
placed noar the watar tabla ba usad 1| the deoth 10 walsr i
measured at anumber of such wolls fwoughout En arga of
study, and if thoee waler levels are refarenced 10 4 common
Al SUCH a8 B05 e, e BEla Can L SonToLe i iInd-
cake the conficuration of the water table {Figure A=2)
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EXPLANATION
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M-194 Bedrock Geology of the Twin Cities Ten-County Metropolitan Area, Minnesota

Mossler, John H. (2013)
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Figure 17. Long profile depicting surficial and bedrock aquifer systems along the length of Minnehaha Creek. Long profile created
within ArcScene using 1 M LiDAR surface (MnGeo 2011) and water table, top of bedrock, and piezometric surface data (Tipping,

MWMO Watershed Bulletin: 2014-3
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Section C-C’
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C-04 Geologic atlas of Hennepin County, Minnesota
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M- 178 Surficial geology of the Twin Cities Metropolitan Area, Minnesota

y, 2007)
i

substrate

Meyer, G.N. (Minnesota Geological Survey, )
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Local hydrogeology—geologic cross-sections

Cross-sections courtesy of Angela
Berthold with the Minnesota
Geological Survey
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Hydraulic gradient i=(h2-h1)d = -0.0007 feet
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Theory
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Take away points

1. Two geologic features have been identified which may affect water levels in the water table aquifer.
A. Bedrock.
B. Peat and fine grained earth materials.
2. The DNR recommends installing four new observations wells to identify and collect water level
information to determine the horizontal and vertical gradients in the water table aquifer.
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