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TABLE llI-2. Information required to coma)lote seologic

sensitivity assessments at each of the t

ree levels.

Information needed to evaluate

geological sensitivity

Assessment Level

9.

Soil texture/parent materials

Depth to water
Vadose zone material

Deeper aquifers/confining units
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Sensitivity ratings, based on estimated
vertical travel time:

* Very high — hours to months

* High — weeks to years

* Moderate — years to decades

* Low —several decades to a century

L score calculation

For a single well, divide each confining
layer thickness by 10, round down, sum
the totals

 L|-5or greater = very low

e <L-5, low



BEDROCK CONDITIONS
MATRIX FOR ASSIGNING

NON-AQUIFER

WILL BE DETERMINED BY LOCAL HYDROLOGIC CONDITIONS
OLMSTED COUNTY AND QUARTZOSE SOFT

THESE TYPES OF BEDROCK MAY CONTAIN GROUND WATER, BUT WELL YIELDS

LIMESTONE OR LIMESTONE/DOLOMITE
: NE SHALE
DOLOMITE INTERBEDDED SHALE BANRBED
DEPTH TO BEDROCK
LESS THAN 5 FEET

COLLUVIUM
TERRACE SAND AND GRAVEL

UPLAND SAND AND GRAVEL

5 TO 50 FEET

51 TO 100 FEET
GREATER THAN ‘ '

OTHER THAN SHALE, THESE MATERIALS EXHIBIT THE GREATEST ABILITY TO RETARD VERTICAL
INFILFRATION. THEIR SUSCEPTIBILITY RATING DECREASES AS THICKNESS INCREASES
5 ] d I .

THESE MATERIALS CONTAIN LATERALLY DISCONTINUOUS SILT AND CLAY LAYERS. THE GREATER
THE DEPTH TO BEDROCK, THE GREATER THE LIKELIHOOD THIS UNIT WILL BE UNDERLAIN BY TILL

BEDROCK

5 TO 50 FEET

51 TO 100 FEET S
GREATER THAN
100 FEET

ON AND THICKNESS OF MATERIALS COVERING BEDROCK
DEPTH TO
BEDROCK



SENSITIVITY OF THE
GROUND-WATER SYSTEM TO POLLUTION

By

Bruce M. Olsen and Howard C. Hobbs

1988
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estimated range of hydraulic conductivity, cm/sec.

sand and gravel, gravel 20 to 0.05

fine sand 0.01 to 0.0001

sandy silt 0.001 to 0.00005

till 1 000005 to .0000005
till 2 0.005 to 0.00005

till 3 0.000005 to 0.0000001

till 4 .005 to .00005

bedrock n‘a

Meyer etal,
1998







wonnnnn Recharge surface 1 (generally shallow)
nmonnmnn Recharge surface 2 (generally intermediate)

Recharge surface 3 (generally deep)
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Figure 23. Generalized cross section showing recharge surfaces for sensitivity evaluations of buried aquifers
and bedrock surface

Berg, 2016




SCALE 1:125 000

KILOMETERS




buried sand 1

buried sand 2

Elevation (feet)

undifferentiated sediment
buried sand 1

lo:

buried sand 2

bedrock




Elevation (feet)
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Table 1. Transmission rates to assess the pellution sensitivity rating of near-surface materials

Hydrologic Soil Group

/

Suxficial Geologi¢ Texture \

(0-3 feet) (3-10 feget)
Group* | Transmission Classification Transmission Surficial geology map unit
rate (in/hr) rate (in/hr) (Part A, Plate 3)
A A/D ) / gravel, sandy gravel, silty gravel \ ' 1 ha, grb, grc, gro, ro, roc, wlg
’ ' sand, silty sand ‘ 0.71 Not mapped in county
silt, loamy sand 0.50 wls
B, B/D 0.50
sandy loam 0.28 ruw
silt loam, loam 0.075 rgs, rl, rlw, ru, gsw
C,C/D 0.075 .
\ sandy clay loam / 0.035 Not mapped in county
D 0.015 cla%\clay loam, silty clay loam, sandy clay, sily{clay 0.015 gst, sld**, slw**
-- -- \glacial lake sediments of Lake Agas;ir{ \ 0.000011 / sld, slw
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gradient=deltah /L
Kz saturated mean calculated only over distance L




























sand and gravel




Subsurface Mapping Interpolated Model Well Data

sand and gravel

K value assigned from surfical map

K value assigned

unassigned
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Conclusions

Methods to map vertical infiltration
are consistent with 1991 guidelines
Subsurface mapping methods have

changed
Additional methods to consider

. adding:

Vertical hydraulic gradient
Mapping chemical types/facies in 3
dimenSionS M UNIVERSITY OF MINNESOTA



Questions?

M. UNIVERSITY OF MINNESOTA
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