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depth to bedrock (thickness of Quaternary deposits) beneath that point. The measurements employ a
ACKNOWLEDGEMENTS recording seismograph system that is implanted into the ground surface and records ambient ground
vibrations in three orthogonal directions (2 horizontal and 1 vertical) during a 16-minute interval.
The staff from Meeker County Planning and Zoning contributed greatly to the development The method is called passive because no energy is directly input into the ground at the time of
of the County Well Index (CWI) data base. We thank local water-well contractors and landowners measurement, such as is the case for conventional seismic sounding. Instead, the unit measures
for their valuable assistance. background vibrations from a variety of natural and artificial sources that include machinery, traffic,
and wind. The averaged horizontal spectra of the seismic noise is divided by the corresponding
vertical spectrum, and the resulting Horizontal to Vertical Spectral Ratio (HVSR) should display a
prominent peak that closely approximates the resonant frequency (shear-wave) of the unconsolidated
sequence overlying the bedrock surface. The resonant frequency of unconsolidated overburden is
a useful parameter for seismic risk investigations, but here it is used to estimate the thickness of
Unique Well Number | County Meeker MINNESOTA DEPARTMENT OF HEALTH Entry Date 1995/12/18 Unique Well Number | count Meek MINNESOTA DEPARTMENT OF HEALTH Entrv Dat 1995/12/18 the overburden itself, which in our case is the Quaternary sequence. In this application the HVSR
n ate . . . . .
557801 Quad Cosmos WELL AND BORING RECORD Update Date  2014/03/10 Qou: y Ceemer WELL AND BORING RECORD Updr:te Date  2014/03/10 method is calibrated by taking measurements at about 30 locations (control points) where the
Quad Id 109B MINNESOTA STATUTES CHAPTER 1031 Received Date 557801 szd Id 1((;;8 s MINNESOTA STATUTES CHAPTER 1031 Received Date thicknesses of Quaternary deposits are known from either well data or from conventional seismic
Well Name COSMOS INDUSTRIES INC. : - sounding. The control points are selected to approximately span the expected range of bedrock
Township Range Dir Section Subsection Field Located MDH Well Depth Depth Completed Date Well Completed Well Name Township Range Dir  Section Subsection Depth Drilled Depth Completed Date Completed Lic/Reg. No. Driller Name depths for the region, and the calibration curve that is fitted to these data can be used to estimate
117 32 W 22  BAAACA Elevation 1110.00 ft. 330.00 ft 325.00 ft 1995/05/04 COSMOS INDUSTRIES INC. "7 32 W 22 BAAACA 330 ft 325 ft 1995/05/04 91353 NELSON, D. bedrock depth in areas lacking either drill hole or seismic control. Most bedrock depths from the
Contact Address CITY HALL Drillhole Elevation 1110.00 ft.  Method 7.5 minute topographic ~ Aquifer Quat. Buried Artes. Aqui Depth to Bedrock ft. Screen 321-325 SWL 19 HVSR method are estimated to be accurat‘e to within an error of 1? to 25 percgnt, Wh]F}h is somewhat
237237 ST S Angle . —— more than the 5 to 15 percent error that is generally expected with conventional seismic methods.
COSMOS MN 56228 — — Field Located ~ Minnesota Department of Health Location Method Digitization (Screen) - Map (1:1Universal Transverse Mercator(UTM) - NAD83 - Zone 15 - Meters Nonetheless, HVSR depth estimates are adequate for many county geologic atlas applications, and
Drilling Method Non-specified Rotary Prodgram Input Source Minnesota Department of Health TM Easti X i
g - P P u asting (X) UTM Northing (Y) the HVSR method is considerably faster and cheaper, assuring that many soundings over a large
Drilling Fluid Well Hydrofractured? [ ] ves [ | No Uni No.Verified  Info/GPS from data source Input Date 2002/07/30 366881 4977106 area can be inexpensively acquired by one or two operators
Other From ft. to Geologic Interpretation Dale Setterholm Agency MGS Interpretation Method Geologic study 1:24k to 1:100k . .. . . . i .
m Abandoned Active seismic refraction soundings measure the time required for sound or pressure waves
se andone . . DEPTH . ELEVATION ) - LITHOLOGY - to travel from a source though the subsurface and be refracted back to a receiver. Travel time can
Casing Type Plastic Drive Shoe? [ | YES )] NO |Hole Diameter (in.) Geological Material Color Hardness | From | To [Thick| From|To | Stratigraphy Primary Secondary Minor be correlated with the density and rigidity of the geologic material. Precambrian rocks typically
450 Diameter 4.5 391,00 De";hoom 880 T TOPSOIL BLACK 0 1 1 1110 | 1109 | Recent deposit-black Sail Organic Deposits exhibit acoustic- or pressure-wave velocities 1.5 to 2.5 times those of unconsolidated Quaternary
: in. from0.00 _ to Ot 7 st CLAY VARIED 1 6 |s 1109 [1104 | clay Clay and Cretaceous sediments below the water tables. The spacing of the receivers (geophones) and
— the arrival times (measured in milliseconds) are used to calculate the depth to Precambrian bedrock.
Description Color Hardness |From |To (ft.) CLAY WITH STONES YELLOW 6 15 |9 1104 | 1095 | pebbly sand/silt/clay Clay Pebbles Seismic refraction soundings are more labor intensive than passive seismic soundings, but can
TOPSOIL BLACK 0 | 1 CLAY GRAY 15 |23 |8 1095 (1087 | clay-gray Clay provide velocity information and higher-quality depth estimates. In Meeker County, 13 seismic-
CLAY VARIED 1 | 6 o Hole(ft) F t SANDY CLAY/LIMESTONE GRAY 23 54 |31 1087 | 1056 | pebbly sand/silt/clay-gray Clay Sand Cobble refraction lines were established by the Minnesota Department of Natural Resources to vauire
CLAY WITH STONES YELLOW 6 | 15 Screen  Yes pen Hole( f) rom SANDY CLAY/LIMESTONE GRAY ” = |3 1056 110853 ool p— o sand Cobol data to aid in delineating the depth to Precambrian bedrock buried beneath the thick Quaternary
CLAY GRAY 15 | 23 g:::ter JOHSII\f)tSONLenglth . Type  stainless steel pebbly sand/silt/clay-gray ay an obble and Cretaceous deposits prevalent in the county. Wherever possible, recognizable reflections were
SANDY CLAY/LIMESTONE GRAY 23 | 54 |4.00 20 4 321 et 325 f CLAY/LIMESTONE WHITE 57 |68 |11 |1053 [1042 | pebbly sand/silt/clay-white Clay Cobble also interpreted from these data.
SANDY CLAY/LIMESTONE GRAY 54 | s7 SANDY CLAY/LIMESTONE GRAY 68 |76 (8 1042 (1034 | pebbly sand/silt/clay-gray Clay Sand Cobble Aggregate resources sites are data locations used by the Minnesota Department of Natural
CLAY/LIMESTONE WHITE 57 | 68 CLAY DIRTY SAND GRAY 76 |90 |14 | 1034 [1020 | cly/sndssit-no peb.-gry Clay Sand Silt gesouices ftorfnll\?lptpm% gle aggregatte ;Esoudrces of Mteelgei COLt“?tY' (?;ey m;i“‘;z.ﬁeld O?S%"a“"tns byt
epartment of Natural Resources staff and aggregate data retrieved from the Minnesota Departmen
SANDY CLAY/LIMESTONE GRAY 68 76 ilt- i . . .
GRAY | DIRTY SAND TAN 9 |92 |2 1020 ] 1018 | sand+silt-brown Sand Silt of Transportation Aggregate Source Information System. The data and maps are available from
CLAY DIRTY SAND 76 | 90 SANDY CLAY/LIMESTONE GRAY 92 95 |3 1018 | 1015 | pebbly sand/silt/clay-gray Clay Sand Cobble the Minnesota Department of Natural Resources, Division of Land Minerals Aggregate Resource
TAN - . , . .
DIRTY SAND 90 | 92 Static Water Level SANDY CLAY/SAND LENSES GRAY 95 104 |9 1015 |1006 | clay+sand-gray Clay Sand Mapping web page (http://www.dnr.state.mn.us/lands_minerals/aggregate_maps/index.html).
SATDY LAY/ ESTONE oA 2 | 9] 1000 = Land surface Date measured 1995/05/04 SANDY CLAY/L.S. AND STONES GRAY 104 [166(62 | 1006 [944 | pebbly sand/silticl cl Sand Cobbl
.S. ebbly sand/silt/clay-gra a an obble
SANDY CLAY/SAND LENSES ~ |GRAY 95 | 104 [pumping Level (below land surface) pevby y-oray y
SANDY CLAY/L.S. AND STONES | GRAY 104 | 166 100.00 ft. after hrs. pumpting 150.00 gp.m. SANDY CLAY/LIMESTONE GRAY HARD 166 |190 |24 944 1920 | pebbly sand/silt/clay-gray Clay Sand Cobble
SANDY CLAY/LIMESTONE GRAY HARD 166 | 190 | wellhead Completion SANDY CLAY/LIMESTONE GRAY 190 |228|38 920 |882 | pebbly sand/silt/clay-gray Clay Sand Cobble
SANDY CLAY/LIMESTONE GRAY 190 | 228 Pitless adapter manufacturer MONITOR Model 6PS56BS4CO SANDY CLAY/LIMESTONE GRAY 228 255127 882 |855 | pebbly sand/silt/clay-gray Clay Sand Cobble +« |7|—-—-— §_ ______ \l?_ - o o
’ - i @) O > N
SANDY CLAY/LIMESTONE GRAY 228 | 255 |:| Casing Protection I:l 12in. above grade SAND VARIED 255 [256 1 855 |854 sand Sand §\ \ OQ~ RNy § ! Q)V
SAND VARIED 255 | 256 |:| At-grate (Environmental Wells and Borings ONLY) I:‘ Basement offset Q?" | £ Q/% < | §
. . SANDY CLAY/LIMESTONE GREEN 256 268 |12 854 |842 | pebbly sand/silt/clay-green Clay Sand Cobble ! Jf-" & S
SANDY CLAY/LIMESTONE GREEN 256 | 268 |Grouting Information  weigrouted? [X] vES []No | N | — —
SAND TAN 268 | 270 | Material Neat Cement From 30.0 To  7.0%  5.00 Sacks SAND TAN 268 12702 842|840 | sand-brown Sand i )
SANDY CLAY/LIMESTONE GRAY 270 | 295 SANDY CLAY/LIMESTONE GRAY 270 295 (25 840 815 pebbly sand/silt/clay-brown Clay Sand Cobble 1 |
i |
SANDY CLAY/LIMESTONE GRAY HARD 295 | 313 SANDY CLAY/LIMESTONE GRAY HARD 295 |313|18 815 |797 | pebbly sand/silt/clay-gray Clay Sand Cobble !-l ll
SAND GREEN 313 | 330 SAND GREEN 313 |330(17 |797 |[780 |sand-green Sand i |
| &Q‘ 1
Nearest Known Source of Contamination Figure 2. Example of a WELL STRATIGRAPHY record, which contains a geologist's interpretation of the geologic materials listed by the driller in the WELL LOG record (Fig. 1). & i ,\(\ %OQ Q o !
N\
65 feet N Direction BOW Type Additional downhole information for this well (as noted in the Interpretation Method on the record above) controls the geologist's interpretation, which may not match the driller's V’SQ’ 1 Q/C’ @9 &0 Oof,\ |
Well disinfected upon completion? | | YES [Ino description of the geologic material penetrated. § ! § ~2(5\ Qg‘/o § ;
Pump | © $0 &L !
[] Notinstalled Date Installed 1995/05/11 1 !
Manufacture's name GOULDS ! |
Model number 18LS07 Hp 0.75 V°"5—230 I |
Length of drop pipe 63.0 Material Capacity 18 g.p.m ! !
Type Submersible ! |
Abandoned Wells L S !
Remarks Does property have any not in use and not sealed well(s)? D YES IZ NO Q{f/ 1 %‘," oQ > ~ l
USE - HEAD START WELL#1 DRILLING FLUID: NATIVE SEALED - Q/V“ | § 9 S é‘/ ]
6-14-2013 BY 2157; PREVIOUS USE: PN Variance & i L 9 & @ l
Was a variance granted from the MDH for this well? |:| YES D NO {(_(/ | QQ \z(é(’ Q Q i
1
Well Contractor Cerfication N [ $0 1
Ltp Enterprises 91353 i !
License Business Name Lic. or Reg No. ' :
First Bedrock Aquifer Quat. Buried Artes. Aquifer NELSON, D. ! I
Last Strat QFUL Depth to Bedrock ft. | | R
County Well Index v.5 REPORT Printed on 5/20/2014 Name of Driller Date HE-01205-07 (Rev. 2/99) ! =) i Q/é V‘é
[ ) S [ N <
Figure 1. An example of a WELL LOG record, showing all the information about the well as reported by the well driller. Qg“’ i § NS I Oe o_,§
o & & | g S
L 1 O \g S N
a I (35) i «§ 5\§
| | T )
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GEOLOGIC ATLAS OF MEEKER COUNTY, MINNESOTA

INDEX TO 7.5-MINUTE QUADRANGLES

Every reasonable effort has been made to ensure the accuracy of the factual data on which this map interpretation is
based; however, the Minnesota Geological Survey does not warrant or guarantee that there are no errors. Users may
wish to verify critical information; sources include both the references listed here and information on file at the offices of the
Minnesota Geological Survey in St. Paul. In addition, effort has been made to ensure that the interpretation conforms to
sound geologic and cartographic principles. No claim is made that the interpretation shown is rigorously correct, however,

and it should not be used to guide engineering-scale decisions without site-specific verification.



