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Rig Selection

Diedrich D 50
Drill Rig
mounted on a
Freightliner 4X4
carrier.

Can be
equipped with
large ATV tires oo
to access soft

wet areas not
accessible to
conventional
truck mounted
drill rigs




Rig Selection

Diedrich D 50
Drill Rig
mounted on a
Morooka rubber
tracked ATV
carrier can
access virtually
all project
locations




Rig Selection

> Skid Rigs for level to moderately sloping, wooded sites
(anchor off of trees, etc..)




Drilling of
Test Borings

Drilling of boring
using hollow-stem
augers




Drilling of
Test Borings

- Connecting Split-
Spoon sampler to
the drilling rods




Drilling of
Test Borings

- Marking 6-inch
increments on the
drilling rod




Drilling of

Test Borings
Driving Split-Spoon with
a 140-pound hammer

falling 30 inches (blow
counts)

“N-Value”

Number of blows to drive each
6” interval recorded

Last two numbers are added
together to give us the “N
Value”




Drilling of
Test Borings

- Recovered soil sample
in Split-Spoon sample :_‘




Number of Borings

DNR Code 1002; Table 1

Table 1: Evaluation Requirements Specific to Proposed Infiltration Devices

Infiltration
Device

Infiltration
Trenches

IMpervieus
drainage area)
Infiltration

Infiltration Grass
Swales

Surface Infiltration
Basins

Subsurface
Dispersal 5

greater than 15 feet
in width.

Tests F!equirelL!I

Fits or bonngs

I b

Fits or bonngs

Pits or bonngs
Mounding potential

Pits or bonngs

Mounding potential

Pits or borings
Mounding potential

Pits or bonngs
Mounding potential

Minimum Number of
Borings/Pits
Required

NA®

1 test/100 lnear feet of trench
with a mininum of 2, and
sufficient to determine
vanability

1 pit required and an
additional 1 pit or boring/100
linear feet of trench, and
sufficient to determine
vanability

1 test/50 linear feet of device
with a mininum of 2, and
sufficient to determine
variability

1 test/1000 linear feet of swale
with a minimum of 2, and
sufficient to determine
vanability

2 pits required per infiltration
area with an additional 1 pit or
bonng for every 10,000 square
feet of infiltration area, and
sufficient to determine
vanability

2 pits required per infiltration
area with an additional 1 pit or
bonng for every 10,000 square
feet of infiltration area, and
sufficient to determine
vanability

Minimum DrilliTest
Depth Required Below
the Bottom of the
Infiltration System
3 feet or depth to limiting
layer, whichever is less.
5 feet or depth to limiting
laver, whichever iz lesgs.
53 feet or depth to liniting
layer. whichever is less.

Pits to 5 feet or depth to
limiting layer

Borings to 15 feet or depth to
limiting layer

3 feet or depth to limiting
layer

3 feet or depth to limiting
layer

Pits to 10 feet or depth to
limiting layer

Bonngs to 20 feet or depth te
limiting layer

Pits to 10 feet or depth to
limiting layer

Bonngs to 20 feet or depth to
limiting layer




Definitions

DNR Code 1002; section VI

Limiting Layer: A limiting layer can be
bedrock, an aquatard, aquaclude or the
seasonal high groundwater table
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Number and Depth of Borings

Irrigation Systems and Rain Gardens

Number:
 N/A, Borings or Pits used for field verification

of initial screening can suffice

Minimum Boring Depth below Bottom of System:
5 feet or to limiting layer, whichever is

shallower




Number and Depth of Borings

Infiltration Trenches < 2000 sq ft of
impervious drainage area

Number:

e 1 pit/boring per 100 linear feet of trench
with a minimum of 2 and sufficient to
determine variability

Minimum Boring Depth below Bottom of System:

5 feet orto limiting layer, whicheveL.is== =—




Number and Depth of Borings

Infiltration Trenches > 2000 sq ft of
impervious drainage area

Number:

e 1 boring/pit and 1 pit/boring per 100 linear
feet of trench and sufficient to determine
variability

Minimum Boring Depth below Bottom of System:

5 feet orto limiting layer, whicheveL.is== =—




Number and Depth of Borings

Bioretention Systems

Number:
1 boring per 50 linear feet of device with a

minimum of 2 and sufficient to determine
variability

Minimum Boring Depth below Bottom of System:
5 feet or to limiting layer, whichever is

shallower i —




Number and Depth of Borings

Surface Infiltration Basins and Subsurface
Dispersal Systems

Number:

e 2 boring/pit plus an additional 1 pit or boring
for every 10,000 sq ft of infiltration area and
sufficient to determine variability

Minimum Boring Depth below Bottom of System:

o 20 feet or to limiting layer, which iS_. =—




Advantages of Borings
over Pits

e (Can be completed under same
mobilization as the geotechnical
borings for the building, pavements,
etc.

 Borings can be completed to much
greater depths than pits

e Less Site Disturbance

-




Disadvantages of Borings
Compared to Pits

Much smaller samples

Takes much longer to sample
continuously

Cannot observe boundary

Sample Disturbance

Soil mottling is difficult to spot, if not
impossible in granular soils

-




Disadvantages of Borings
Compared to Pits

e |f the soil has gravel, sample recovery
will be very low

-
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Bad News?



http://www.google.com/imgres?imgurl=http://smartblogs.com/wp-content/uploads/2010/05/badnews-300x299.jpg&imgrefurl=http://smartblogs.com/leadership/2010/05/07/how-to-break-bad-news-without-breaking-faith/&h=299&w=300&tbnid=taYC30RucuGA9M:&zoom=1&docid=E9fBzGCoVBXnpM&ei=rAwfVdfBLYL2sAXK0IOwDQ&tbm=isch&ved=0CFEQMygVMBU
http://www.google.com/imgres?imgurl=http://smartblogs.com/wp-content/uploads/2010/05/badnews-300x299.jpg&imgrefurl=http://smartblogs.com/leadership/2010/05/07/how-to-break-bad-news-without-breaking-faith/&h=299&w=300&tbnid=taYC30RucuGA9M:&zoom=1&docid=E9fBzGCoVBXnpM&ei=rAwfVdfBLYL2sAXK0IOwDQ&tbm=isch&ved=0CFEQMygVMBU
http://www.google.com/imgres?imgurl=http://cdn2.business2community.com/wp-content/uploads/2013/09/frustrated-executives-updated.jpg&imgrefurl=http://www.business2community.com/public-relations/announce-bad-news-0632200&h=598&w=897&tbnid=mbTvLF8y8tLaeM:&zoom=1&docid=3CIbtT2_0IwrpM&ei=Ug0fVYz_GYvSsAXV1YDIAw&tbm=isch&ved=0CCoQMygiMCI4ZA
http://www.google.com/imgres?imgurl=http://cdn2.business2community.com/wp-content/uploads/2013/09/frustrated-executives-updated.jpg&imgrefurl=http://www.business2community.com/public-relations/announce-bad-news-0632200&h=598&w=897&tbnid=mbTvLF8y8tLaeM:&zoom=1&docid=3CIbtT2_0IwrpM&ei=Ug0fVYz_GYvSsAXV1YDIAw&tbm=isch&ved=0CCoQMygiMCI4ZA
http://www.google.com/imgres?imgurl=http://ceo.ca/wp-content/uploads/2014/09/bigstock_Bad_News_252331_400px.jpg&imgrefurl=http://ceo.ca/2014/09/19/bad-news-for-gold-bulls/&h=300&w=400&tbnid=Av5_GIK_MGfOPM:&zoom=1&docid=FGZluDpKjm3E-M&ei=rAwfVdfBLYL2sAXK0IOwDQ&tbm=isch&ved=0CH4QMyhCMEI
http://www.google.com/imgres?imgurl=http://ceo.ca/wp-content/uploads/2014/09/bigstock_Bad_News_252331_400px.jpg&imgrefurl=http://ceo.ca/2014/09/19/bad-news-for-gold-bulls/&h=300&w=400&tbnid=Av5_GIK_MGfOPM:&zoom=1&docid=FGZluDpKjm3E-M&ei=rAwfVdfBLYL2sAXK0IOwDQ&tbm=isch&ved=0CH4QMyhCMEI

Groundwater Wells

Chapter SPS 385.6(3)b

e A minimum of 3 groundwater elevation
pipes shall be installed; the
governmental unit may require more

e Atleast 1 of the wells shall extend to a
depth of 15 feet below ground surface
but no one pipe shall be less than 2 feet
in depth;
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Groundwater Wells

e Waukesha
Tt T County is Zone
A: must have
wells in by Feb.
15 and
monitored
weekly until
June 1
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Figure 385.60-2
Latest Date to Begin Spring Soil Saturation Monitoring




Groundwater Wells

Highest level of soil saturation shall be
considered the highest level of free water
observed in an observation pipe on 2 occasions
7 days apart during the observation period

DISCLAIMER:

. Must get at least 7.6 inches of precept from
March 1 to May 31 and;

. Must get at least 8.5 inches of precipitation
from September 1 through February

-




CGroundwater Elevation Obzervation Pipe
Vented cap on pipe that terminates at least 18

m. above grade to prevent surface water enfrv

Finished grade sloped away — e and facilitale 10CANNE the observation pipe.
from observation pipe
N I/
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Borehole shall be 2-4 in. larger than the
outside diameter of the observation pipe
diameter,

Upper annular space sealed for at
feast 12 in. by peddled clay,
bentonite or an equal parts mixture
of soil. bentonite and cement. A
surface seal is not necessary if the
entire soil profile is sand.

Solid wall pipe constructed of materials as
specified in Table 384, 30-1, except lead.
Inside diameter of 2-4 in

Annular space seal below 12, 15
unspecified soil hackfill matenal.

Filter pack seal. Synthetic
fabric or other sealing methods
to prevent soil migration into

the filter pack. \

- I 4-6 in. Baottom of ohservation pipe must terminate with a
Filter pack. Set / slomed or screened pipe. The slots or screen shall

- 2 in. .
E?ﬁ;’:::i“dﬁtn:ﬂﬁf:ls extend 6-18 in. above the hottom of the pipe.

d-6 in, above the top of the

screen of highest slot. The )
filter pack is not required  6-18 in.
if in situ soil is coarse sand

0T COAFSET.

||||||Hill

L Open or closed piping.




Well Development

* Minimum of 12 hours after installation

e Pump dry if possible

* |f not possible than surge and purge for
30 mins, then pump 10 well volumes

-




Document-Document

e Forms for Well Construction
e 4400 113A

* Forms for Well Development
e 4400 113B

-
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