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1 . INTRODUCTION

1 .1 Project Background

Harold and George Radandt have retained Residuals Management

Technology, Inc. (RUT) to carry out the field investigation and

engineering design to develop a horizontal expansion for the Lemberger

Landfill Site, Inc. landfill. The existing site and expansion area were

purchased from Lemberger Landfill Site Inc. by the Radandts on August

28, 1981. Before this date, Lemberger Landfill Site, Inc. owned and

operated the site since it opened. The site was licensed by DM (#2575)

in 1976. The present Lemberger landfill is rapidly reaching its

capacity and if current filling rates continue, will be closed between

July and October 1982. This report, appendices, and accompanying plans

present the feasibility study on a proposed horizontal expansion to the

Lemberger Landfill Site, Inc. in the Town of Franklin, Manitowoc County,

Wisconsin.

On behalf of Manitowoc County, Warzyn Engineering conducted a site

selection study for a. possible county-wide landfill for Manitowoc County

in 1978 and 1979. The Lemberger Landfill horizontal expansion area was

one of the sites selected and a feasibility report was submitted to DNR

on December 10, 1979. A public hearing was held regarding the

horizontal expansion report entitled Final Feasibility Study Report,

Proposed Manitowoc County Sanitary Landfill, Expansion of the Lenberger

Sanitary Landfill. In an August 6, 1980 feasibility review letter

D.N.R. ruled against feasibility of the site as designed (Appendix A).

The DNR's concerns may be summarized as follows:

1. The proposed design relied on both in-place clay soils and a
recompacted clay base liner in the design, and relied heavily
on the stratigraphic correlation of the in-place soils. Due to

1



the heterogeneous nature of the site geology, the complex
design proposed in the feasibility study would be very
difficult to construct and could increase the likelihood of a
failure.

2. The water table in the bedrock aquifer to the north and east of
proposed expansion area needs to be further defined in order to
determine the ground water flow in the area for monitoring
purposes.

3. The soils did not meet the Atterburg Limit criteria in the
Department's liner materials specifications, and further
testing or justification was needed to allow the use of on-site
soils for a liner.

This study addresses the concerns presented in the DNR August 6, 1980

review letter by (1) presenting additional geotechnlcal data obtained

during field investigations to better define the geologic and

hydrogeologlc environment at the site, (2) providing an engineering

design which is compatible to the geology of the site and is not

dependent on the interpretations of probable extent of various soil

strata at the site, and (3) addressing the use of on-site clay soils for

liner material. This has been done by additional data collection and

analysis to supplement the original data collected by Warzyn Engineering

for Manitowoc County. Much of Warzyn's data is contained in the

\ appendices of this report, and has been used in our analysis with the

permission of Manitowoc County.

1.2 Purpose of Scope

This report, appendices, and accompanying plans are presented to

the Department of Natural Resources as a feasibility report in

accordance with NR180.13(6) of the Wisconsin Administrative Code for the

proposed Lemberger Landfill Site, Inc. horizontal expansion

(Figure 1). The report, appendices, and plans summarize the results of
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several investigations and our conclusions on the feasibility of

developing a landfill in the Lemberger horizontal expansion area.

Our study of the feasibility of the proposed horizontal expansion

includes analysis of 1) regional data, 2) data obtained by borings,

observation wells, and test pits, placed on the property during the

initial Uarzyn feasibility study, 3) subsequent additional field data

obtained by RMT. We also developed a. preliminary engineering design

consistent with NR180, and determined general operating procedures and

soil requirements for the site.

1.3 Findings and Conclusions

General:

1. RMT collected additional data, and reinterpretated the data
presented in the Warzyn feasibility report on the Horizontal
Expansion Area, (December 1980). This provided the answers to
questions asked by the Department of Natural Resources in their
August 6, 1980 feasibility review letter (Appendix A).
Redefinition of the complex geologic and hydrogeologic
conditions on the site have allowed the development of a
feasible, environmentally safe landfill design.

Hydrogeologic Analysis;

2. The proposed horizontal expansion area is located immediately
east of the existing site on a regional topographic high with
approximately 60 feet of relief. This north-south ridge is a
terminal glacial moraine which also reflects a bedrock ridge.

3. Fifty to One Hundred to 100 feet of glacial till and outwash
deposits overlie the Niagara dolomite ridge. The bedrock
surface was redefined in this study to insure that adequate
separation of the landfill could be maintained. A conceptual
geologic section (Figure 2) illustrates general soil
conditions. The uppermost soil deposits consist of a red-
brown, silty-clay glacial till which is interbedded with silty
and sandy outwash deposits west of the ridge. A light gray to
brown sandy, dolomitic glacial till and outwash underlies the
red-brown till and is thickest east of the ridge.
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4. A uniform, recompacted, clay-lined landfill is the most
suitable design for this site based on the heterogeneous nature
of the unconsolidated deposits.

5. The red-brown silty clay till is the primary low permeability
material which will be used to construct the liner. The
following table summarizes the compliance with DNR liner
guidelines:

Physical DNR Available on
Characteristic Guidelines Site

7 ftHydraulic Conductivity 1x10 cm/sec 9x10 ° cm/sec

Z P200 50 68

I Clay 25 (2un) 28 (Sum)
19(2um)

Atterberg Units 30/15 22/8
Liquid Limit/ Plasticity
Index

Unified Soil CL-ML, CL CL-ML, CL
Classification

The average values for tests run on this soil meet all DNR liner
guidelines except for the Atterberg Limits. The Atterberg
Limits of this soil show that it can be remolded to form a low
permeability liner, and that the soil is workable. Our
experience on the existing site confirms this (RMT, June 1981).
Wong liner efficiency calculations confirm this soil can be used
in a system which will be efficient in the collection of
leachate.

6. The light brown to gray, sandy, dolomitic glacial till and
outwash has approximately 472 P200, an estimated CEC of 18
meq/lOOg, and a soil pH of 8.8. This material will provide an
excellent attenuative and buffering capacity beneath the site.

7. The saturation in unconsolidated glacial soil is variable.
Gradients are down and away from the proposed area. The water
table is in the dolomite bedrock, approximately 50 feet below
the proposed landfill base.

8. Ground-water flow in the bedrock aquifer (which is the water
supply for residences in the area) has been further defined
since the previous feasibility study. The site is in the
recharge area for this aquifer and will be over a ground water
divide, with ground water flowing southwest and southeast.

9. Ground water quality in the bedrock aquifer has not been
affected by the existing landfill area.



10. Ground water quality will be protected by both a. very
conservative landfill design (double-liner on collection system)
and approximately 50 feet of soils which have a considerable
attenuative and buffering capacity.

11. There is a wetland south of the proposed area which can be
protected from environmental damage during construction and
operation of the landfill. •

Preliminary Engineering

12. The proposed design maintains a recompacted clay base and
sidewalls which are not dependent on the existing on-site clay
soil strata. It also takes advantage of the granular (SM-SC)
soils at the site by using them in exterior sidewalls to limit
ground water infiltration.

13. The leachate management system which includes a layered final
cover configuration to divert infiltration and a double clay
liner and collection system, provides a collection efficiency of
over 95Z of the exfiltration using on-site soils. This system
adequately addresses DNR's concerns regarding the adequacy of
on-site clay soils for liner material and protection of the
regional ground water.

14. The double clay liner and dual leachate collection systems
provide adequate redundancy in the system to provide for
effective leachate management at the site.

15. Enough clay soils are available from on-site excavations to
construct the liners at the base and sidewalls, and for use in
final cover of the proposed landfill.

16. Enough soils are available on-site to use as daily cover and to
construct berms and roadways for development of the expansion

17. The proposed landfill will produce leachate during operation and
after closure.

a. During the 22-year site life, approximately 49,960,000
gallons of leachate will be produced.

b. After closure, approximately 675,000 gallons of leachate
will be produced per year.

1.4 Recommendations

We request that the Department of Natural Resources review this

report, appendices, and accompanying plans with regard to the

feasibility and environmental impact requirements of NR180.13(6) of the



Wisconsin Administrative Code and provide Harold and George Radandt with

written comment and approval of the feasibility report and preliminary

engineering plans.

1.5 General Site Information

Primary contact
George and Harold Radandt
c/o Manitowoc Disposal, Inc.
1800 Johnsten Drive
Manitowoc, WI 54220
(414) 682-7758

Consultant;
Residuals Management Technology, Inc.
1406 East Washington Avenue, Suite 124
Madison, WI 53703
(608) 255-2134

Property Owner:
Harold and George Radandt

Site Operator;
Lemberger Landfill Site, Inc./George and Harold
Radandt

Site Location:
North half Section 26, T20N, R22E,
Town of Franklin, Manitowoc County, Wisconsin

Proposed Acreage and Proposed Site Acreage:
57.5 acres of land is involved in the actual
fill area. However, including berms, ditches,
borrow areas, and associated buffer zones, 91.6
acres of land are proposed to be licensed, as
shown on Plan Sheet 4.

Proposed Site Life and Disposal Capacity;
22 years at current refuse fill rate
4,250,000 cubic yards refuse capacity (2,125,000
Tons @1,000 Ibs/cy)



2. HYDROGEOLOGICAL ANALYSIS

2.1 Overview

This section of the report provides the hydrogeological analysis of

the proposed expansion area as required by NR180. However, since the

Department of Natural Resources has reviewed and commented on a

feasibility study of the area, we have emphasized those issues for which

DNR suggested additional study and those most important to the

feasibility of the site.

Because of the complexity of the geology and hydrogeology, we have

assumed worst-case conditions in our interpretations. This conservative

approach was also carried through to site design to insure protection of

the environment and to meet the variable conditions found in the field.

Two important areas of site geology are emphasized in this

section. First, the elevation of bedrock beneath the site is addressed

to allow the design to place the base grades at least 20 feet above

rock. Second, the stratigraphy of the unconsolidated surficial soils is

redefined and the physical characteristics of the layers are summarized

to determine the availability and suitability of cm-site material for

landfill construction.

Two major hydrogeological issues are also addressed. First, where

'does ground water occur and flow in the layered soils, and how does this

affect landfill development? Second, the bedrock flow system is

discussed, particularly in its relationship to monitoring and potential

for contamination.

Finally, surface water quality and impact on wetlands are discussed

in the Section 2.5.



2.2 Method of Investigation

This report incorporates and integrates the data and findings of

several previous investigations of the Lemberger property. Much of this

information was previously submitted to the Department of Natural

Resources in a feasibility report (received by DNR on December 10, 1979)

titled "Final Feasibility Study Report, Proposed Manitowoc County

Sanitary Landfill, Expansion of the Lemberger Sanitary Landfill"

prepared by Warzyn Engineering for Manitowoc County. All site

investigations conducted before this date were described in the site

\^s investigations section of that report, which is included for reference

as Appendix B. It describes the subsurface investigations and

laboratory testing including detailed descriptions regarding soil

borings, well installations, review of private well logs, and wetland

investigation.

In its August 6, 1980 feasibility review letter (Appendix A), the

DNR made several suggestions for an alternative course of action to

obtain the feasibility approval of the proposed Lemberger expansion

area. Additional work was recommended to define in more detail the

^~"^ complex site hydrogeology. Two bedrock borings were installed in the

northwest (B57) and north (B58) side of the proposed landfill site.

These borings were made to better define the depth to bedrock.

Observation wells and piezometers were also installed in the holes. In

B57, a bedrock water table well was installed. In Boring BS8, two

bedrock wells were installed: one observation well was installed to

define the bedrock water table; and one deep bedrock piezometer was

installed to define vertical gradients on the north side of the site.

Soil samples and bedrock cores were collected from the 150-foot boring,



B58, in order to obtain fresh samples for inspection and testing. The

bedrock cores were used to examine the extent of bedrock fracturing.

After the installation of the borings and wells, we located them

horizontally and vertically in the field. New water level readings were

obtained from all on-site wells. We also examined the conditions of

nearby wetland areas.

All new and old soil samples were examined and compared to the

boring logs. Using the additional data and correlating this information

with the data on the existing landfill site to the west, the site

\^, geology and hydrogeology was reinterpreted. The cross sections were

redrawn to include the new borings and wells and two sets of borings and

wells were added from the existing landfill which had not been included

in the previous feasibility study. Additional soil tests were assigned

as necessary to adequately define the suitability of the soils for the

development of a landfill.

This additional investigation was designed both to determine the

suitability of the site for landfill development, and also to answer the

questions raised by the Department of Natural Resources in their

«̂-** previous evaluation of this site.

2.3 Geology

2.3.1 Regional Setting

The proposed Lemberger landfill expansion area is located in

the central portion of the northern half of Section 26, T20N, R22E,

Manitowoc County, Wisconsin. The Lemberger property is located on a

regional topographic high; the highest point (942 feet USGS

10



datum) is located just north of the proposed site (USGS quadrangle

map in back pocket). The total relief within the proposed area is

approximately 60 feet and is illustrated in the existing conditions

map (Sheet 4). The topography at the proposed site is gently

rolling and hilly with some depressions which have been drained for

agricultural use. The north-south ridge on which the site is

located is a terminal, glacial moraine which also reflects a

dolomite bedrock ridge.

Surface water runoff drains southeast and southwest from this

\^/ ridge and flows toward the Branch River. An intermittent stream

occurs approximately 600 feet east of the Lemberger property, and

drains to the Branch River approximately 1 1/2 miles east.

Since the property is located on a regional high, there are no

nearby stream channels, and no portions of the property are located

in a floodplain. This finding was substantiated in the previous

feasibility report (Page 13).

2.3.2 Bedrock

"̂"̂  Silurian age dolomite bedrock was encountered in several

borings at the Lemberger site. Because the elevation of this

dolomite varies dramatically across the site, two additional bedrock

borings were installed and a bedrock contour map was prepared to

show the location and elevation of bedrock more accurately (Sheet

5). Where borings did not reach bedrock, conservative

interpretations were made, following the trend of the ridge. The

bedrock map shows that the dolomite forms a ridge beneath the west

central portion of the property. This ridge slopes rapidly toward

11



the south from an elevation of approximately 870 at the north end of

the proposed site to 830 at the south end of the proposed site. The

east side of the ridge slopes to an elevation of less than 800 feet

at the west edge of the property. Underlying the dolomite are the

Magueketa shale (late Ordovician); Galena, Decorah, and Platteville

dolomite formations (Middle Ordovician); and Cambrian sandstones.

The driller's reports and the bedrock cores from B58 show that the

bedrock is somewhat fractured and that the fractures decrease in

frequency with depth.

2.3.3 Surficial Material

2.3.3.1 Distribution

The proposed landfill site is located on a terminal glacial

moraine which lies between the areas where the Green Bay lobe

and Michigan lobe of glacier advanced. Several glacial

advancements from both the east and the west have left a series

of glacial till and outwash deposits over a relatively shallow

bedrock ridge. These soil deposits are described in detail in

the following section.

Seven geologic cross sections Illustrating our

reinterpretation of the subsurface conditions at the site are

presented on Plan Sheets 7-10. The cross section locations and

boring locations are shown on Sheet 6 and the soil boring logs

are included in Appendix C. In addition to reinterpreting the

lab and boring data from the previous feasibility report,

(Warzyn 1979), we added borings, ran more soil tests, and

12



correlated all of this data with the information from the

existing landfill site. A typical East-West geologic cross-

section is shown in Figure 2.

The uppermost soil deposits consist mainly of a red-brown,

silty clay glacial till. In the northeast portion of the site,

this layer is relatively consistent in composition and roughly

5-15 feet thick. The layer is slightly thicker to the south and

much thicker to the west of the bedrock ridge. Interbedded

within the thick clay deposits west of the ridge are sand and

silt outwash layers ranging from thin isolated pockets to

relatively thick continuous layers. The cross sections show two

major coarse outwash layers west of the site, one at ground

surface and the other 20-40 feet below the surface. These

outwash deposits interbedded within the glacial till layers are

consistent with the layers found beneath the existing Lemberger

landfill site.

Underlying the red/brown till and extending to Niagara

bedrock is a gray to light brown gravelly, silty sand till and

outwash deposit. This layer is easily distinguished from the

upper till and outwash layers on the basis of: 1) higher

percentages of sand and gravel; 2) high compressive strength

indicated by blow counts typically greater than 60 per 12

inches; and 3) a high dolomitic mineral composition. The

thickness of these deposits varies from roughly 10 feet in the

western side of the site to greater than 50 feet on the eastern

side of the site. These deposits form a ridge near the center

of the site which follows the surface topography fairly closely,

13
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except in the western side of the site where the upper till is

quite thick. In Boring B39, there were 10 feet of silt and clay

between this lower soil and the top of the bedrock.

2.3.3.2 Physical Characteristics

The physical characteristics of the soils found on the

site are very important elements in the design of the

landfill. The soils are used to form the base of the

landfill site and the cover materials, and also provide

\^_s attenuatlve capacity beneath the landfill. The soils found

on this site will be used in two ways in the landfill

design. First, the silty clay glacial till material will be

used to form the base of the landfill. Second, the coarser

materials from the outwash layers and the underlying sandy

till and outwash will be used for construction of berms and

sidewalls and as a granular blanket in the landfill liner.

Table I summarizes the physical characteristics of the soils

found in each layer. Laboratory soil test, laboratory

^-» permeability test, and field permeability data, along with

soil conservation service interpretation sheets are located

in Appendices D, E, F, and G respectively. Cation exchange

capacity data from two layers are summarized in Appendix

H.
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TABLE I
SUMMARY OF SOIL CHARACTERISTICS

LAYER
DESCRIPTION
Red-Brown,
Silty Clay
Glacial Till

Brown Sand
and Silt
Outwash
Deposits

BORING/
SAMPLE
27-9
27-12
27-14
29
29 A-( Remolded)
29 A-S. T.
30-4
31
31
32-5
OB 34-3
OB 34-7
36-4
38B
40-5
42-S. T.
42-9
45-3
4 6A-( Remolded)
48-3
49-4 (Remolded)
51-6
51-11
53-3
55-3
56-2

27-10
27-13
32-3
OB 34-4A
36-2
40-3
41-7
43-2
49-S. T.
49-2
51-2

DEPTH ATTERBERGS
(FT)
25
40
50
11
10
14
40
11
11
15
10
30
10
17
15
6
40
8
8
8
10
20
45
8
8
5

30
45
8
16
5
8
25
5
6
5
5

LL

28.0
20.0

30.0

18.6
15.9
15.4
25.9

29.5

22.3
22.4

17.6

23.1
18.7
15.4
30.2

PI

13.3
5.5

14.4

6.9
7.6
5.9
9.5

13.4

4.5
11.2

1.6

8.6
0.7
3.9
13.3

NATURAL PERMEABILITY
MOISTURE(Z) (CM/SEC)

3.0xlO~*(H)
19.6 9.2x10 8(V)
11.6 1.8xlO~'(V)

a-3.6xlO~̂ (H)
b-7.9xlO~6(H)

10.6
1.0xlO~6(H)

13.4 5.1xlO~8(V)

18.9 1.4xlO~7(V)
12. A 0
18.6 5.6xlO~8(V)

Non-Plastic

30.0

13.9

16.9

14.2

6.1

1.9

14.4 1.8xlO~7(V)
9.7
9.1

D GRAIN SIZE
(PCF) GR-SA-SI-CL

0-29-26-35

108.7
132.1

1-14-37-48

9-33-38-20
14-36-32-19
8-32-37-23
4-20-42-34

7-28-41-24
121.6

0-7-68-25
5-26-39-30

107.2
7-39-38-16

108.4 3-37-(60)
5-30-40-25
0-9-(91)
2-42-39-17
2-16-36-46
l-35-(64)

36-45-U9)
45-11-O4)
0-79-18-3
8-78-U4)
43-45-U2)
11-47-29-13
14-61-23-2
12-46-34-8

132.1
17-34-U9)
8-42-(50)

UNIFIED
CLASSIFICATION

CL
CL
ML-CL
(CL)
CL*.
CL*.
(CL)
(CL, ML-CL)
(CL, ML-CL)
(CL-ML)
CL
CL-ML
(CL)
(CL, ML-CL)
(CL)
CL-ML* .
(CL-ML)
(CL)
CL*.
(ML)
CL*,
(CLj
(ML)
(ML)
(CL)
CL*j

SM-GM
SM-CM
SM*
SM
SM*
(SC)
SM-SC* .
(SM-SC)
CL*2
SM-SC*
(SM-ML)
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c
TABLE I (Cont'd)

SUMMARY OF SOIL CHARACTERISTICS

LAYER
DESCRIPTION

BORING/
SAMPLE

DEPTH
(FT)

ATTERBERGS
LL PI

NATURAL
MOISTURE U)

PERMEABILITY
(CM/ SEC)

D
(PCF)

GRAIN SIZE
GR-SA-SI-CL

UNIFIED
CLASSIFICATION

Light Gray-
Brown Sllty
and Clayey
sand
(Dolomltlc)

32-11
36-7
39-12
39-17
40
40-9
43
45-10
46A-S.
48-6
49-7
56-7
56-10

45
25
50
75
35
35
35
40
16
20
25
25
40

13.6 1.3

24.2 8.2

16.4

25.8 10.6

2.4xlO~4(H)

4.0xlO~4(H)

5.2xlO~8(V) 122.1

4-55-36-5
0-32-(68)
29-57-12-2
0-0-65-35

20-56-20-4

30-42-22-6

29-39-O2)
16-47-32-5
4-18-42-46
25-43-(32)

SM-SC*1
(ML)
SM*
(CL)1
SM-SC

1

SM-SC
SM-SC*

j
-SSM-SC*

SC*.
(CL}
SM-SC*

Dolomite
Bedrock

29A
39
39

68
83
83

3.6xlO~6fH)
a-7.5xlO~*(H)
b-l.lxlO~5(H)

Dolomite
Dolomite
Dolomite

NOTE: 1) Unbracketed classifications marked with an Asterisk (*,) are estimated group symbols by Warzyn Engineering.
2) Unbracketed classifications marked with an Asterisk (*j) are estimated group symbols by RMT.
3) (H) Indicates horizontal permeability measured by a field baildown test (a-, and b- are two slopes (Ah/t)

for one well)
(v) Indicates vertical permeability measured by laboratory fail head tests.
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The red-brown silty clay glacial till soil is the

primary low permeability material which will be used for

construction of the landfill base, sidewalls, and final

cover. The physical characteristics in this soil are

summarized as follows:

1. The mean grain size of these samples is 4.3% gravel,
27.1* sand, 39.52 silt, and 27.82 clay (5
micrometer).

2. The mean Atterberg Limits for these samples are:
liquid limit - 22.22, plasticity index - 8.02. The
mean natural moisture of several samples was 15.02.

3. The geometric mean of three remolded and two sh,elby
tube ve
cm/sec.
tube vertical permeability tests was 9.2 x 10~°

4. The geometric mean of four horizontal permeability
tests (baildown tests) was 9.6 x 10~6 cm/sec.

5. Soils in this layer were classified CL-ML, and CL
under the Unified Soil Classification System.

6. The cation exchange capacity of silty samples from
this layer averaged 12.5 meq/100 g. The more clayey
till averaged 22 meq/100 g.

These data indicate that this red-brown silty clay glacial till can

be used to construct a remolded clay landfill liner. The soil is

plastic at its natural moisture content and can be remolded to form a

low permeability barrier at the base, sidewalls, and top of the

landfill. Although the soils do not exactly meet DM. guidelines for

lining a site, our analysis indicates these soils meet commonly accepted
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criteria for liners and can provide an efficient, durable liner. The

following table summarizes the compliance with DNR liner guidelines:

Physical DNR Available on
Characteristic Guidelines Site

Hydraulic Conductivity lxlO~7 cm/sec 9xlO~8 cm/sec

2 P200 50 68

2 Clay 25 (2 m) 28 (Sum)
19(2 m)

Atterberg Limits 30/15 22/8
Liquid Limit/ Plasticity
Index

^ Unified Soil CL-ML, CL CL-ML, CL
Classification

The average values for tests run on this soil meet all DNR liner
guidelines except for the Atterberg Limits. The Atterberg
Limits of this soil show that it can be remolded to form a low
permeability liner, and that the soil is workable. Our
experience on the existing site confirms this (RMT, June 1981).
Wong liner efficiency calculations confirm this soil can be used
in a system which will be efficient in the collection of
leachate.

The 68 percent (silt and clay) and 28 percent clay will provide

attenuative capacity in the landfill base as also indicated by the CEC

^—^ results. The water budget and efficiency calculations in the design

section show that very little leakage will occur from the base.

The sand and silt outwash layers which are interbedded within the

clay glacial till were found to have the following characteristics:

1. The mean grain size of these samples was 19.4% gravel, 48.8%
sand, 26.0% silt, 6.52 clay (5 micrometers).

2. The mean Atterburg limits for these samples are: liquid limit
20.32, plasticity index 7.42. The mean natural moisture of the
three samples was 11.12.
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3. The vertical permeability (one shelby tube sample) was 1.8 x
10 cm/sec. No horizontal permeability tests were performed in
this layer.

4. The soils in this layer were predominantly classified SM, SC,
SM-SC under the unified soil classification system.

The data indicate that these out wash deposits will be suitable as a

landfill base material. When these layers are encountered during

excavation, these sandy layered soils should be set aside for use as

cover material. Since the soils layers do have approximately 303! P200

(fine grain material) , they will be suitable for use as a relatively low

permeability daily cover material which will add attenuative capacity to

the central landfill area. Segregation of and construction with these

soils has been no problem on the existing landfill site and should not

be difficult for the expansion area.

The light gray to light brown gravelly silty sand till and out wash

material which underlies the upper till and out wash will also underlie

most of the landfill site and separate the base of the site from the

bedrock below. The physical characteristics of this soil layer are

summarized below:

1. The mean grain size of ten samples of this material was: 15.72
gravel, 45. 4Z sand, 32.71 silt, and 14. 7Z clay (five
micrometers) .

2. The mean Atterburg limits for three samples of this material
were: liquid limit 21.22, plasticity index 6.7%. The mean
natural moisture of a single sample was 16.4%.

3. A single vertical permeability test (shelby tube) showed a
permeability of 5.2 x 10 cm/sec.

4. The geometric mean of four horizontal permeability tests (bail
down tests) was 3.1 x 10 cm/sec.

5. Soils in this layer were predominantly classified SM-SC; other
samples were classified ML, CL, SC under the Unified Soil
Classification System.
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6. The mean cation exchange capacity of four samples tested was 18
meq/lOOg.

7. The average pH of four samples was 8.8.

These data Indicate that the dolomitic till and outwash material

which underlies the surface till is more coarse-grained and has a higher

permeability than the red-brown silty clay. That portion of this

material which is excavated for construction of the landfill should be

used for berms and sidewalls and should provide the majority of the

daily cover material. This soil is easily recognized by its light gray

and brown color and granular nature and should be easily segregated from

other soils on site.

2.3.3.3 Suitability for Landfill Development

The distribution and characteristics of these soils show

that this environment is not suitable for an unlined (natural

attenuation) site. Landfill development on this site will

require construction of a remolded clay liner along with the

Installation of leachate collection system. The thick

\ unconsolidated soil deposits which overlie the bedrock in this

area should provide adequate separation distance between the

base of a landfill and the dolomite bedrock. The dolomitic till

and outwash deposits which will separate the landfill base from

the bedrock have a high pH and buffering capacity because of the

high content of dolomite in the material. This would help

neutralize the limited quantities of acidic leachate which pass

through the landfill liner. In addition the fine-grained

material present in this soil layer provides a relatively high
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attenuative capacity, as indicated by the cation exchange

capacity measurements.

The clay till soils found at the surface can provide

adequate material for a low permeability landfill liner. These

soils used in the liner will also provide attenuative capacity

beneath the landfill. Experience on the existing Lemberger

landfill site shows these soils can be used effectively in

landfill construction.

2.4. Hydrogeology

2.4.1 Water Table

Ground water conditions beneath the proposed expansion area

were determined from data from many observations wells and

piezometers installed on the site for this investigation. The

construction of these wells and piezometers is illustrated the

geologic cross sections (Flan Sheets 7-10 and Detail 2/20).

Monitoring well construction data and private well logs are also

included in Appendices I and J.

The ground water flow system can be divided into two primary

parts:

1. The unconsolidated deposits, which have a variably saturated
condition depending on the hydraulic conductivity of the
soil. The red brown glacial till is saturated throughout
the unit; however, the underlying gravelly silty sand till
is only saturated in some locations .

2. The bedrock aquifer. The bedrock aquifer has a distinct
water table which is part of the regional groundwater flow
system. Wells in the area derive water from the bedrock
groundwater system.
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Although the unconsolidated soils are saturated to a

variable degree, this should not prevent landfill construction

in this zone. Both horizontal and vertical gradients away fron

the site will help maintain a dry excavation. The unsaturated

zone in the coarse-grained soils beneath the site will allow

slow unsaturated flow down to the bedrock. The water table is

generally more than 50 feet below the base of the site.

^
2.4.2 Groundwater Flow

2.4.2.1 Unconsolidated Deposits

Groundwater flow in the unconsolidated deposits is complex

because of both the stratigraphy and the variable hydraulic

conductivity of the deposits. Head levels measured at various

points within these deposits are illustrated on the geologic

cross sections. Water levels measured over the entire period of

investigation are listed in Appendix K.

v J Horizontal gradients and flow directions generally follow

surface topography with flow tending toward the east, west, and

south, away from the proposed landfill expansion area.

Horizontal gradients are downward in all locations and very

steep. Wells 45 and 46 were dry, which shows there is an

unsaturated zone in the lower coarse till deposits and in the

upper bedrock. The same complex and variable hydrogeologic
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conditions in the unconsolidated deposits were noted in the

vertical expansion study on the existing landfill site (RMT,

1980).

While conditions are complex, they are adequately defined

for the construction of a landfill and ground water

monitoring. The DNR expressed concerns about this complexity in

the 8/6/80 revew letter. However, some straight forward

engineering modifications can simplify ground-water flow in the

immediate vicinity of the site. A granular outer sidewall can

be used to intercept inflow from sandy lenses within the till.

This is discussed in detail in Section 3.2.5.

2.4.2.2 Bedrock Flow System

Flow in the bedrock aquifer has been further defined since

the previous feasibility report. Data from additional wells has

been used to draw a new water table map (Plan Sheet 5). With

this further definition, the direction of ground-water flow in

the bedrock beneath the site has been adequately determined to

monitor ground-water quality.

The water table map shows that the groundwater divide is

north of the site and that the water table contours generally

follow the contours of the bedrock. This data concurs with

regional water table information which shows groundwater in the

Niagara aquifer recharging in this area and flowing to the

southeast and southwest. Recharge or downward gradients vary

from .03 to .15 foot per foot. Horizontal gradients vary from

0.01 to 0.03 feet per feet.
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Private wells in the area use this dolomitic aquifer as a

water supply. There are wells downgradient of the site, but

they are all greater than 1200 feet away from the proposed site,

as are the upgradlent wells.

2.4.3 Groundwater Quality

Bedrock ground water quality in the vicinity of the Lemberger

landfill site is generally quite good. Water quality testing on the

site has shown no influence on the quality of water in the dolomite

aquifer.

The existing landfill area was designed and built as a "natural

attenuation" site in the red-brown glacial till. This site has

shown only limited effect on the ground water in the sandy outwash

layers near the site, as would be expected beneath a natural

attenuation site.

The expansion will use a considerably more conservative

landfill design in order to protect the bedrock aquifer. Each

landfill module will have a double clay liner with separate leachate

collection systems. This redundancy in the system will provide:

1) Back-up protection for the primary leachate collection
system.

2) A method for monitoring the efficiency and attenuation of
the primary liner.

3) Increased leachate collection efficiency.
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In addition, the bedrock aquifer is separated from the bottom of the

liner by approximately 40 feet of soils which have a considerable amount

of attenuative and buffering capacity (Appendix H).

This landfill redesign also results in substantially less leakage

from the fill, and increased recharge of "clean" water via the outer

granular sidewalls. Consequently, the leakage from the landfill would

not constitute a substantial portion of flow in the Niagara aquifer, and

any exfiltrating leachate would be sufficiently attenuated and diluted.

As a result, the ground water resources will be protected by the

landfill design and the natural environment and there is significant

probability of ground water degradation.

2.5 Surface Water in the Wetlands

Surface water runoff from the site will be diverted to the

southwest and to the east. Natural drainage channels in those areas

will be protected by sedimentation basins and monitoring the

conductivity of discharges from these basins.

Wetlands on the Lemberger property were investigated by

representatives of both DNR and Warzyn Engineering. A letter

summarizing DHR's May 29, 1980 inspection of the site is included in

Appendix L for reference. Eight small wetland areas in the southern end

of the site, which had formed in topographic depressions, were

identified on maps. Those wetland areas range from a small cattail

marsh surrounded by cultivated areas to a 3-foot deep pond surrounded by

cattails and the wetland shrubs with white cedar and pines on the

outside edge. Several of the areas were described as ditched or

disturbed and at least partially dried up. Some were also described as
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being very low quality and having very little value as wetlands.

Reclamation of these areas and the woods in this area as agricultural

land has since been completed and only the largest and highest quality

wetlands in the area remain.

We consider the area south of Module II between Borings 31 and 32 a

high quality valuable wetland worth preserving. This wetland area is

approximately 800 feet long and 500 feet wide. It was probably a sedge

meadow at one time, and now has up to 3 feet of water in it. There is a

large island of shrubs in the center of the area. The vegetation

V^ present was identified as cattails, scouring rush, three-way sedge, duck

weed, water plantain, many sedges, and grasses. The wetland is

surrounded by white cedar and pines. Water level monitoring indicates

that the wetland is perched on the fine-grained soils beneath it and is

maintained by surface runoff.

This wetland will be preserved from disturbance by the landfill

operations in two ways. First, the construction and operation of the

landfill will be designed and directed not to cause physical disturbance

to the wetland as it is now. Second, drainage patterns during operation

>—^ and after the landfill reaches final grade will be maintained to

contribute the same amount of surface runoff to the wetland area.

In summary, we consider the probability that surface water and

wetlands will be affected by this development to be slight.
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3. PRELIMINARY ENGINEERING DESIGN

3.1. General

3.1.1 Locacional Criteria/Zoning

The proposed Lemberger Landfill Horizontal Expansion meets all

locational requirements in NR180.13 (3) of the Wisconsin

Administrative Code. A list and analysis of locational criteria

specified in NR180 is provided in Appendix M. A letter from the

State Historical Society regarding the archeological aspects of the

area is located in Appendix N. A letter outlining an archeological

\_^- field survey which will take place at the expansion area is in

Appendix 0. Appendix F contains a letter which outlines the zoning

regulations applicable to the site. The site is currently not

zoned.

3.1.2 Waste Sources, Types, and Volumes

The proposed Lemberger Landfill Horizontal Expansion will

accept municipal, commercial, and non-hazardous industrial wastes

for disposal. Hazardous wastes will not be accepted at the site.

•̂"̂  The primary municipal users of the site are the Cities of Hanitowoc

and Two Rivers; the remainder of the municipal wastes come from

other communities within Manitowoc County. Several communities

outside of the county also dispose of their wastes at the Lemberger

Landfill. There are several commercial and industrial users of the

existing landfill, and they are expected to use the expansion

also. As appropriate, industrial waste generators will be required

to provide information on the physical and chemical properties of

their wastes to insure that the wastes are suitable for disposal at
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the Lemberger Landfill Horizontal Expansion and co obtain approval

as appropriate from WDNR. Approval from DNR has been received for

disposal of ash, foundry sand, and papermill sludge from specific

sources; this waste is currently disposed in the active landfill.

These wastes will continue to be disposed in the proposed expansion

area. A summary of waste types and quantities from the existing

landfill is located in Appendix T. This varies from month to month

and the design has been based on a high volume month (8000

tons/month).

The design capacity of the proposed expansion area is 4,250,000

cy (2,125,000 Tons @ 1000 Ibs/cy) refuse volume. Assuming an

average filling rate of 16,000 cy refuse per month (i.e. 8,000

tons/month 9 1000 Ibs/cy), the site will provide about 22 years of

disposal capacity. This 22-year loading rate was used in the water

budget developed in Appendix Q. It should be noted that there are a

number of potential customers in Sheboygan, Brown, and Kewaunee

Counties who have asked to bring their waste to the present

Lemberger landfill. These customers have been turned away because

any increase in the loading rate of the existing facility would fill

the site before an expansion could be developed, and continuity for

local users would be broken. Given the number of potential

additional users, the filling rate of the horizontal expansion could

easily double the current rate and give the site an active life of

only 11 years.
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3.1.3 Major Design Concepts

Because of concern about the potential for groundwater

contamination in the bedrock aquifer in the area, we adopted the

following design concepts to provide an environmentally sound

disposal facility at the proposed Lemberger Horizontal Expansion

Site.

1. Minimize leachate production by using modular site phasing,
minimum final grades of 51, and 5 feet of final cover. The
final cover will include a sand blanket over the clay cap in
order to help divert infiltration from the fill area. Also,
granular exterior side walls around the site will help
prevent any ground water infiltration through the sidewalls.

2. Minimize leachate exfiltration by using the "dry base"
concept. Granular blankets over a double clay liner system
and appropriate base grades are used to provide an efficient
leachate collection system.

3. Provide an effective gas venting system made up of granular
berms and gas vents on the perimeter on the fill area.

4. Provide adequate environmental safeguard by maintaining an
average of 40 feet of bedrock separation with soils having
attenuative capacity, and provide an average ground water
separation distance of over 50 feet.

5. Provide a workable long-range leachate management system
following site closure when monitoring results show leachate
quality is no longer detrimental to the environment. The
granular sidewall construction at the perimeter of the site
provides an effective overflow mechanism which prevents
Internal head build-up (i.e. sidewall failure).

6. Provide suitable final grades and final cover in order to
return the land to limited agricultural use after the site
is closed.

3.2 Preliminary Engineering

3.2.1 Topographic Mapping and Construction Control

The original topographic map was compiled by Aerometric

Engineering, Inc. from 1975 photography. The map was updated by

Warzyn Engineering, Inc. in 1979, primarily in the southern portion
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of the expansion area. The final base map used in the feasibility

study was again updated (RMT, June 1981) to include the southwest

corner of the site, which is being used as a borrow source for the

existing landfill. RMT's topographic update also included the

remainder of the southern portion of the site where the Lembergers

had cleared, grubbed, and. excavated in order to use this land for

agricultural purposes.

The construction grid is parallel and perpendicular to the

south line of the Nl/2 of Section 26, T20N, R22E, Town of Franklin,

\^s Manitowoc County, Wisconsin, with Station 2-KDON and 22+OOE fixed

through the southeast corner of the Wl/2, Wl/2, ME 1/4 of said

Section 26. Elevations are referenced to USGS mean sea level

(1929).

3.2.2 Access

Access to the proposed Lemberger Horizontal Expansion will be

identical to that of the current site. State Highway 10, which runs

east-west through the north central portion of Manitowoc County, is

*̂~̂  approximately 2 miles south of the expansion area and the existing

landfill. Hempton Lake Road, which intersects Highway 10 on the

west side of the Town of Whitelaw, carries virtually all major truck

traffic to the site.

The entrance to the landfill will not be changed by the

proposed expansion. The gate at the landfill entrance on Hempton

Lake Road will be used to restrict access to the expansion area. An

all-weather access road (Detail 5/20) will route traffic along the
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south side of Cells 1 and 5 of the present landfill to the expansion

area as shown on Plan Sheet 18.

3.2.3 Screening

During much of the development of the horizontal expansion, the

wooded area to the south of the site and the topography on the north

and west sides of the expansion area will provide natural

screening. As appropriate, perimeter berms will be constructed in

each module to provide screening and establish the horizontal limits

of the fill for the operator.

3.2.4 Lateral Fill Limits

The proposed horizontal expansion fill area covers 57.5 acres

of the 91.6 acres of licensed land. The lateral limits of the fill

meet all NR180 setback requirements, such as the 1200-foot

separation to private wells.

3.2.5 Base and Sidewall Construction

A double liner is proposed for the base of the horizontal

expansion as shown in Detail 2/19. A 4 foot primary clay liner will

be underlain by a 2 foot granular layer and a 2 foot secondary clay

liner. This secondary liner provides a failure detection and backup

system for the primary collection system for added environmental

safeguards. Base grades for the top of the primary liner are shown

on Sheet 11. With the 1 foot granular blanket over the primary

liner, a dual leachate collection system, and the final cover, the

leachate collection system is extremely efficient, according to the
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the Wong equation. Site and liner efficiencies are further

discussed in Section 3.4.1.

Five foot thick (vertical) clay side walls will be constructed

to an elevation of 896 feet along the entire perimeter of the

site. This wall on a 2:1 slope will be 10* wide. This clay

sidewall will be constructed against an outer five-foot thick

(vertical) granular (SM-SC) sidewall (Figure 3) which is connected

to the granular (SM-SC) soils beneath the site allowing ground water

to flow away from the site. This will (1) limit ground water

infiltration into the site; (2) provide a conduit for surface water

infiltration diverted by the sand blanket which is incorporated in

the final cover; and (3) provide a possible future overflow

mechanism for long-term leachate management upon site closure when

monitoring results show that the landfill has stabilized and

leachate collection is no longer necessary.

The granular sidewall will be constructed down to the granular

subsoils beneath the site to allow any ground water to flow away

from the site. Detail 3/20 shows the sidewall/final cover interface

for areas where the existing ground elevation directly next to the

horizontal limits of fill are greater than the 902 foot elevation.

Detail 1/20 shows this interface where a berm is needed to construct

the sidewall to the 896 elevation. Note that the sidewall/final

cover interface provides an effective gas venting mechanism for the

landfill because a more permeable contact surface is provided for

gas generated in the confines of the clay final cover and base. The

gas management system is further discussed in Section 3.4.4.
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As part of the Plan of Operations submit tal, two additional

engineering modifications will be addressed in detail:

1. Sealing the outwash deposits on the western portion of the
site. These permeable deposits transmit ground water to the
existing site during portions of the year and sealing them
during the expansion area construction would help reduce
ground water inflow into the expansion and existing site.

2. An additional recompacted clay outer sidewall to maintain
the existing water level in the wetland directly south of
Module II. This additional outer sidewall would decrease

, ^ horizontal permeabilities between the expansion area and
wetland. Since the water levels in the lowlands to the west
are about 6 feet lower, this wetland appears to be well
sealed from the surrounding area by in-place clays and
organics, and this additional construction will probably be
unnecessary.

3.2.6 Site Development

The horizontal expansion has been phased in 4 modules as shown

on Sheet 11 and the engineering cross-sections (Sheets 14 through

17). Each module will be constructed as needed, with daily cover

being excavated to the east from the next module to be

^-J constructed. This will account for the majority of the site

excavation. The remaining materials will be appropriately sorted

and stockpiled for future use (these procedures will be outlined in

detail in the Plan of Operations). The liner, sidewall, leachate

collection system, etc. , will be constructed just before filling on

the previous module is completed, allowing adequate time for

construction documentation and approval from DNR. The preliminary

materials balance in Section 3.3 provides a summary of the materials

and quantities used during site development.
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3.2.7 Final Grades

The final grades established in the preliminary engineering

plan are designed to be compatible with surrounding topography and

the plan to return virtually all of the site to limited agricultural

use which requires limited tilling.

Surface water drainage patterns for the area will not be

altered significantly by the proposed horizontal expansion.

Drainage is controlled by the hill on the northern portion of the

site, and flows to the south and east. The final topography and

surface water drainage patterns will be consistent with the present

area drainage patterns and are further discussed in Section 3.5.

Sideslopes range from 3:1 below the 902 foot elevation on the

east, west, and south sides of the site where perimeter berm

construction is necessary, to 4:1 slopes below the 940 elevation on

the remainder of the slide slopes. Top slopes are 5Z over the

majority of the site, and 7.7Z on the southwest corner of the

site. These grades, along with the final cover configuration as

discussed in Section 3.6.1, effectively limit infiltration at the

site.

3.3 Preliminary Materials Balance

A summary of the preliminary materials balance for the proposed

Lemberger horizontal expansion is presented in Table II. To develop the

construction materials summary (quantities are listed in Table III), the

following assumptions were used:

1. Daily cover will consist of granular (SM-SC) soils.
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TABLE II

PRELIMINARY MATERIALS BALANCE SUMMARY

ITEM

Materials Available
Within Excavation

Materials Needed
for Site Construction

NET BALANCE

MATERIALS (CY)

GRANULAR

1,428,000

1,827,000

-399, OOO1

CLAY AND TOPSOIL

1,738,000

1,209,000

+529,000

TOTAL

3,166,000

3,036,000

+130,000

Excess clays will be used at part of dally cover to maintain
ma te r ials balance.

•Radandt 5"/TJ/SDJ:jad (178)
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TABLE III

PRELIMINARY CONSTRUCTION MATERIALS SUMMARY

ITEM

Base/Liner

Berms Between Modules

Sidewalls & Perimeter Berm

Intermediate Cover

Final Cover

Daily Cover

Borrow For Existing Site (Area 5)

TOTALS

MATERIALS NEEDED (CY)

GRANULAR

240,000

380,000

140,000

1,067,000

1,827,000

CLAY

480,000

37,000

57,000

242,000

187,000

55,000

1,058,000

TOPSOIL/TILL

151,000

151 ,000

Total Material Needed - 3,036,000 cy
Total Material Available - 3,166,000 cy

•Radandt 5"/TJ/SDJ:jad (178)
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2. All volumes are in place measure, neglecting shrink/swell
factors.

3. A four to one refuse-to-daily cover ratio was used.

4. The equivalent of 3 layers of 1-foot intermediate clay cover
over the entire site will be needed during site development.

3.4 Leachate and Gas Management

3.4.1 Design of Leachate Collection System

The Lemberger Landfill Horizontal Expansion is proposed as a

"dry base" leachate collection system site. A double liner system,

as shown in Detail 2/19, provides independent 4 foot and 2 foot clay

liners for leachate collection at the base of the site. This double

liner system provides redundancy in the leachate collection system

so that any leachate which may escape the primary liner will be

collected in the back-up system. Granular sumps in each module

provide a second future back-up system so that another method of

leachate extraction is available. Five foot (vertical) clay

sidewalls are used to limit lateral migration of leachate within the

site. Additional measures such as granular sidewalls to limit

ground water infiltration (Section 3.2.5) and a layered final cover

(Section 3.6.1), are used to limit infiltration to the site.

The leachate collection system consists of a single primary

liner collection pipe and dual secondary liner pipes as shown in

Detail 2/19 and Sheet 11. As can be seen on Sheet 12, all

collection lines are straight single lines to minimize the

possibility of clogs and to aid in pipe clean-out. The collection

pipes are designed at a 22 grade and flow to the south end of each

module. One method under consideration for extracting leachate from

the base of the site is shown in Detail 1/19. There are two
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individual sumps in a manhole at the south end of each module to

collect leachate. Dual sensor activated submersible pumps can then

lift leachate to a force main near the surface as shown on Sheet

12. Dual sumps in each manhole are provided to (1) provide a back-

up pump during servicing or failure and (2) prevent backup of the

collection systems by having separate sumps including additional

check valves. (Note: Leachate collection pipe clean-outs are also

provided in each manhole as shown in detail 3/19). The force main,

which is located in the perimeter be mi below the frostline, carries

the leachate to the above grade holding tank at the southwast

portion of the site. The holding tank will be sized to provide

adequate weekend and contingency storage, and will be installed

during Module I construction providing immediate site leachate

collection capabilities. Sensoples will be provided in the manhole

sumps and holding tank to monitor leachate levels and warn operators

of any failures in the collection system. The leachate collection

system will be completed in the Flan of Operations; including pipe

sizing, valves, pump specifications, etc.

The Wong equation waa used to evaluate leachate management

systems at the expansion site which would minimize leachate

production and maximize leachate collection using on site soils.

Based on our experience at the existing site and soils test results,

(RMT Area 5 Construction Documentation Report - June 1981), the

permeabilities used in the analysis (Appendix R) can be achieved

using standard construction methods. To simplify the analysis for

presentation in this feasibility report, we presented only the worst

case (i.e. areas of the site with the flattest slopes)
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(Appendix R). If che final cover remains totally intact (i.e. is

1002 of theoretical effectiveness), the post-closure net system

efficiency according to the Wong method, is 97% (Figure 4, Case

A). The granular blanket in the final cover diverts about 777. of

infiltration away from the refuse, minimizing leachate production.

As shown in Case A, due to the small amount of infiltration which is

allowed to produce leachate, the primary and secondary liner

efficiencies are 80% and 42%, respectively. The net double liner

efficiency of 88% appears to be somewhat low for this

V_- configuration: this is because of the small quantity of leachate

actually produced and available for collection by the liner system,

since the Wong equation is sensitive to collectible volumes.

Assuming that the final cover is 0% effective in diverting

infiltration, (i.e. or only as effective as traditional landfill

caps) as shown in Figure 5, Case B, the net double liner efficiency

increases to 95%. Also note that the double liner collection

efficiency will be even greater during site operations when

infiltration increases, since only daily and intermediate cover are

available to promote runoff, and the volume of leachate generated

increases.

3.4.2 Water Budget

Several water balance methods were used to prepare a water

budget to estimate leachate generation from the landfill during

operation and after closure (Appendix Q). Leachate will be

generated from moisture in the waste and percolation of water from

rainfall. The amount of water available to generate leachate was
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estimated from infiltration of rainfall during operations and after

closure, and from the moisture content of the refuse. Due to the

final cover configuration as discussed in Section 3.6.1, 77% of the

infiltration, based on a Uong equation analysis (Section 3.4.1 and

Appendix R), will be diverted from the refuse and this adjusted

figure was used in the water budget. Since the site is designed

with granular sidewalls to divert any ground water within the clay

soils around the site, ground water was assumed not to contribute to

leachate production.

A water budget for the proposed landfill during site operations

has been developed assuming that the amount of infiltration into the

landfill will depend on the amount and type of cover over the refuse

and the final cover efficiency. To estimate infiltration, we

assumed that there are three cover conditions influencing

infiltration: (1) active areas with open refuse and no cover (the

daily cell); (2) areas covered with 6 inches of bare soil (daily

cover); and (3) areas closed and revegetated. Average yearly

infiltration into the landfill under each of these cover conditions

was estimated (Appendix Q). We assumed all precipitation would

infiltrate into open areas with no cover. To estimate the amount of

evaporation from bare soils, we used the EPA (1981) program.

Infiltration into closed areas was estimated using the Thornthwaite

and Mather (1957) method, and adjusting the amount available for

leachate production by subtracting the amount diverted by the final

cover developed in the Wong efficiency analysis (Section 3.4.1).

Yearly infiltration into each module was calculated by determining

the area of each module of the landfill under each of the cover
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conditions and adding the infiltration from each of the three cover

areas in the module.

To estimate leachate production, we subtracted the moisture-

holding capacity of the refuse in each module from the

infiltration. The moisture-holding capacity of the refuse was

assumed to be 30 gallons for each cubic yard of refuse (EPA,

1975). Yearly leachate production from the landfill was estimated

by adding up the leachate generated in each of the four modules

during operation (Table IV).

The operational water budget (Table IV, Appendix Q) indicates

that approximately 49,960 x 103 gallons of leachate will be

generated during the operating life of the landfill. During the

first 5 years of operation, no leachate is projected due to the

moisture-holding capacity of the refuse. Leachate will begin to be

generated in the 6th year of operation, with a peak of 3,790,000

gallons/year (10,400± gallons/day), in years 16 through 22. Since

some channeling will probably occur in the refuse, leachate will be

produced sooner than predicted in the operational water budget.

Therefore, the collection system has been designed to collect

leachate as soon as it is generated and provisions will be made to

treat it immediately.

A standard water budget estimating infiltration after closure

was prepared using the Thornthwaite and Mather (1957) procedure,

with modifications recommended by the USEPA (1975) (Appendix Q).

Average monthly values for precipitation and temperature were com-

puted for the 25-year period, (1955-1979), and were adjusted by the

percent diverted by the final cover configuration (Section 3.6.1) as
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TABLE IV
SUMMARY OF OPERATIONAL WATER BUDGET

1
YEAR

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

LEACHATE GENERATION IN GALLONS (X103)

MODULE I

0

0

0

0

0

450

1,090

140

140

140

140

140

140

140

140

140

140

140

140

140

140

140

MODULE II
0

0

0

0

0

660

900

900

900

1,250

1,250

1,250

1,250

1,250

170

170

170

170

170

170

170

170

MODULE III

0

0

0

0

0

0

900

900

900

1,250

1,250

1,250

1,250

1,250

1,370

1,370

1,370

1,370

1,370

1,370

1,370

1,370

MODULE IV

0

0

0

0

0

0

0

0

0

0

0

0

0

0

420

2,110

2,110

2,110

2,110

2,110

2,110

2,110

TOTAL

0

0

0

0

0

1,110

1,990

1,040

1,040

1,510

2,910

2,910

2,910

2,910

2,100

3,790

3,790

3,790

3,790

3,790

3,790

3,790

Total During Operating Life -
Annual Post-Closure Rate -

49,960,000 gallons
675,000 gallons

"Radandt 5"/TJ/SDJ:jad (178)

46



computed using the Wong analysis. For an average year, 2.63 inches

of water will infiltrate the cover soils at a 57. slope into the

landfill. Smaller areas of the final surface are designed at slopes

of 4:1 or 25%. During an average year, the calculations show that

only 0.1 inches of water will infiltrate the area with 25% slopes.

(NOTE: Since only a small area of the landfill has final grades at

greater than 7% slope, 5% slopes were used in these areas to

simplify computations and providing a more conservative number).

Infiltration after closure for an extremely wet year was also

calculated and adjusted by the Wong analysis. The Thomthwaite and

Mather (1957) procedure was used to estimate infiltration for 1973,

the year of highest precipitation between 1955 and 1979. During an

average precipitation year, infiltration over the areas with 25%

slopes is very small; however, in a high precipitation year, there

would be a measurable amount of infiltration on the 25Z slopes (6.17

inches). During a year of abnormally high precipitation such as

1959, 10.72 inches of water would infiltrate the 5% slopes.

Once field moisture capacity is reached, the landfill will

produce leachate equal to the amount of infiltration entering the

landfill. With an average percolation of 2.63 inches per year over

the 5% slopes and 0.1 inches per year on the 25% slopes, the

landfill will produce approximately 675,000 gallons of leachate per

year after closure. However, leachate production during an

abnormally wet year could be almost 2,570,000 gallons. Since the

current daily volume of the City of Manitowoc Wastewater Treatment

Plant is about 10 million gallons per day, even during an extremely

wet year the projected leachate generation will be well below 1% of
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the current flow of the sewage treatment plant and even a smaller

percentage of the actual of plant design capacity.

3.4.3 Leachate Treatment

At present, Lemberger Landfill Site Inc. has a contract with

the City of Manitowoc Wastewater Treatment Facility to accept

leachate. Similar arrangements are intended to be made with the

City of Manitowoc for leachate for the horizontal expansion. A

letter of acceptance or a signed contract from leachate treatment

will be included in the expansion area Plan of Operations submittal.

3.4.4 Gas Management System

A conceptual design for a passive gas venting system to 1)

control the lateral migration of gas from the site, 2) control the

movement of gas within the site, and 3) promote its eventual venting

into the atmosphere, is shown on Sheet 12. The granular material

and sidewalls at the perimeter of the site will provide a more

permeable contact surface compared to the clay sidewalls and final

cover. The gas will migrate laterally along the clay base,

sidewalls, and final cover, where it will enter the granular

material and be collected in the perimeter gas collection pipe as

shown in Details 1/20 and 3/20. This pipe will be continuous around

the site at the 899± elevation and will be vented to the atmosphere

periodically by risers. Since the interface between the final cover

and clay sidewall is 12 feet (slope distance at 2:1), the radius of

influence of the perimeter gas collection pipe should be adequate to

prevent gas migration into the granular sidewall surrounding the
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site. If necessary, the existing gas venting risers could easily be

retrofitted with blowers to provide a negative pressure system and

increase the radius of influence of the gas collection pipe. The

gas management system design will be finalized and discussed in more

detail in the Plan of Operations.

3.5 Surface Water Drainage Control

As described earlier, the proposed site development will not

significantly alter the surface water drainage patterns in the area.

During site development and completion, surface water will continue to

flow to the south and east in the existing drainage patterns. Perimeter

runoff will collected in ditches as shown on Sheet 11. The final grade

plan (Sheet 12) provides surface water diversion berms (Detail 4/20) and

sodded drainage chutes to prevent sheet flow erosion on the side slopes

in addition to the perimeter site drainage. Note that all surface water

ditches and sedimentation control measures will be designed for a ten

year, 24-hour storm and will be provided in detail in the Plan of

Operations.

While the site is being filled, diversion berms will be used to

divert surface water away from the active fill areas. Filling will take

place in sequence to minimize the amount of surface water diversion

necessary. Diversion berms will be used on both sides of the primary

leachate collection line to divert surface water away from the

collection system to the southern portion the site, where it will be

removed. All lifts of refuse will be constructed so that surface water

is channeled off the fill and into properly designed surface water

drainage controls. Each lift of refuse will be sloped inward into the
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sice to prevent lateral channeling of leachate through the final

cover. The channel formed at the base of each module at the berm on the

east, as shown in the north cross-sections (Sheets 14 and 15), will

carry surface water to a sump outside each module.

3.6 Site Closure

3.6.1 Final Cover

Five feet of final cover will be used to bring the site to

final grade, as shown on Plan Sheet 13. A 2-foot layer of compacted

clay soil will be placed over the final lift of refuse. This will

be covered with a 1.5-foot granular blanket and a 1.5-foot

topsoil/till layer at the surface, as shown in detail 4/20. The

granular blanket will help divert over 70Z of the infiltration

(according to the Wong analysis) away from the clay cap, and

together with the topsoil/till layer, a three foot buffer between

the final ground surface and the clay cap will be provided. This

will help maintain the integrity of the clay cap during the surface

disturbances which will occur when the site is closed and returned

to limited agricultural use. The quantities of material needed as

final cover are provided in Section 3.3. A more detailed

description of phasing, stockpiling, etc. will be provided in the

Plan of Operations.

3.6.2 Final Use

The final grades and cover used in the design of the proposed

horizontal expansion will allow virtually all of the the land to be

returned to limited agricultural use requiring limited tilling,
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after the site is closed. Due to the modular construction of the

site, land within the fill area before development will continue to

be fanned. Those modules which have been completed and properly

closed will be returned to agricultural use as appropriate.

3.6.3 Financial Responsibility

Financial responsibility for the proposed Lemberger Horizontal

Expansion, which includes payments for closure, long-term care, and

contributions to the waste management funds, will be demonstrated as

specified in NR180.15 (2). Given a refuse design in capacity of

4,250,000 cy (2,125,000 tons (? 1,000 Ib/cy) over the life of the

site, an estimated $75,000 will be contributed to the waste

management fund. When detailed final engineering plans are

developed as part of the Plan of Operations, closure and long-term

cent costs can be developed and a payment method addressed in

detail.

3.6.4 Long-term Care and Maintenance

The long-term care and maintenance program for the proposed

horizontal expansion will include: 1) a gas and water monitoring

program; 2) leachate collection and treatment provisions after site

closure; and 3) surface care and maintenance. All of these items

will be discussed in detail in the Plan of Operations report. The

landfill operators intend to enter into the 20-year, long-term care

provisions outlined in NR180.15.
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4. PRELIMINARY OPERATING PROCEDURES

4.1 Proposed Site Operation

The Lemberger horizontal expansion site will be operated according

to the provisions of NR180.13 (10). The Plan of Operations for the

expansion area will outline in detail the operating procedures for the

site.

In general, daily operations will be confined to as small an area

as possible. Filling will be from the high to low elevations in each

module, with daily refuse cells constructed in six foot lifts. All

daily cells will be sloped inward to prevent lateral leachate

chanelling. Daily cover will be excavated from the next module to be

constructed, with adequate stockpiles available for Module IV. One foot

of intermediate cover will be placed in all areas which remain open for

prolonged periods of time. An all-weather access road (Sheet 18 and

Detail 5/20) will serve the expansion area. Access to the site will

continue to be controlled by the gate at Hempton Lake Road.

4.2 Environmental Monitoring

4.2.1 Ground Water and Surface Water

Ground water In the vicinity of the expansion area will be

monitored quarterly in accordance with NR180.13 (ll)(a). The existing

site has a monitoring program which was described in the DNR's June 24,

1981 review letter of the Lemberger landfill vertical expansion. This

program is summarized on Table V and the environmental monitoring plan

(Sheet 18) along with a proposed ground-water monitoring plan for each

phase of landfill development. Wells which should be added or deleted

from the program during successive phases are listed. The program is
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c
TABLE V

ENVIRONMENTAL MONITORING PLAN

in
Co

PHASE OF
OPERATION

PROGRAM ON
EXISTING SITE1

BEDROCK

UPGRADIENT

43A

DOWNGRADIENT

832. B4I,
B42

UNCONSOL IDATED DEPOSITS

UPGRADIENT

28. 51

DOWNGRADIENT

B7A, B7B, B35
B35A. B36,
B37, B38
B39, B40

StKFACE
WATER

WELLS TO
ABANDON

THE FOLLOWING WELLS SHALL BE ADDED OR REMOVED DURING FILLING IN THE INDICATED MODULES

MODULE 1

MODULE II

MODULE III

MODULE IV

58. 58A 29A

39, 39A

36, 61. 61A

59

G5

G7

29, 30, 40
60, 60A

31, 32
66

33, 37

34
G8, 69

SW-I 28. 41

40, 43, 43A

39. 39A
44, 45

37. 46, 46A

NOTES:
1. THE MONITORING PROGRAM ON THE EXISTING SITE WAS SPECIFIED IN THE JUNE 24, 1981 PLAN OF OPERATION REVIEW LETTER,

LEMBERGER LANDFILL VERTICAL EXPANSION.

2. THESE NELLS SHALL BE SAMPLED QUARTERLY AND ANALYZED FOR: CHLORIDE, DISSOLVED IROM, COO, TOTAL ALKALINITY,
TOTAL HARDNESS, FIELD PH AND FIELD CONDUCTIVITY, WITH RESULTS SUBMITTED TO DNR.

3. WATER LEVEL ELEVATIONS SHALL BE MEASURED ON ALL WELLS ON THE SITE QUARTERLY.

4. LEACHATE QUANTITIES COLLECTED AT THE SITE SHALL BE SUBMITTED QUARTERLY.

5. METHANE GAS CONCENTRATIONS IN THE GAS MONITORING WELLS (Gl THRU G9> AT THE SITE W I L L BE SUOMIITO) OUAIUhllY.



designed to provide upgradient and downgradient ground-water quality in

both the unconsolidated ground-water quality in both the unconsolidated

deposits and the bedrock. Locations of several wells which will have to

be added are illustrated on Sheet 18.

Surface water quality samples will be taken from the wetland south

of Module II and the water level will be recorded. Water levels on all

the wells will be measured quarterly.

The water samples will be analyzed for chloride, dissolved iron,

COD, total akalinity, total hardness, field pH, and field conductivity.

4.2.2 Leachate Monitoring

A leachate quality testing program will be established to meet

the requirements of the City of Manitowoc wastewater treatment

facilty. Samples for this program will be taken from the holding

tank which collects leachate from the force main. The leachate

manholes at each module will also be sampled periodically to monitor

the effectiveness of collection systems. These results will be

submitted to the DNR with the quarterly ground water monitoring

results. Quantities of leachate collected at the site will also be

submitted to DNR quarterly. Should significant discrepancies exist

between these volumes and predicted quantities, leachate monitoring

wells will be drilled into the sumps at the base of each module

(Sheet 12) to monitor head levels within the site.
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4.2.3 Gas Monitoring

Methane gas concentrations in the gas monitoring wells which

surround the site (Sheets 13 and 18) will be determined quarterly.

Any areas where vegetative stressing appears to be occurring will

also be investigated for methane. Gas monitoring results will be

submitted along with the quarterly groundwater monitoring results.
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5. ENVIRONMENTAL IMPACT ANALYSIS

5.1 Purpose and Need

The proposed Lemberger expansion will provide needed waste disposal

capacity to the municipalities and industries in and around Manitowoc

County. The Lemberger landfill is rapidly reaching capacity, and at

current filling rates, the site will close between July and October

1982. The nearest alternate disposal facility which would accept this

volume of waste is the WMI Omega Hills (Germantown) landfill, over 70

miles from the Lemberger site.

5.2 Probable Beneficial and Adverse Impacts of Site Development

We have evaluated the proposed horizontal expansion site and

engineering design to determine the probable effects of site development

(see Table VI). The primary beneficial and adverse impacts will take

place within the landfill area. The secondary beneficial and adverse

impacts affect the environment around the proposed site. The impacts

are further categorized as physical, biological, social, economic, or

aesthetic depending on the type of environment affected.

A brief discussion of the effect and its significance upon the

environment of the area is provided for each of the categories.

Additional discussion of several environmental categories to supplement

Table VI is provided in the following sections.

5.2.1 Physical Environment

Surface Water: USGS quadrangle maps and air photographs show

no major surface water bodies within 1.5 miles of the proposed

Lemberger horizontal expansion. Surface water runoff during
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[PROBABLE BENIFICIAI. AN;) APVERS:. I'll A C T S
UF (HE PROPUStti UE-UliKa.il H'lRIZPITAl EXPANMOK

PK01ABLE
JMTACTS

IMPACT
CATEGORIES

PROIA1UE BENEFICIAL IMPACTS

SECONHAXT"

PROBABLE AI'lRSE IMI'ACTS

PRIMARY*

i
1
I

PHYSICAL
ENVUONHENT

Surface Water
Quality

None expected. None expected.

Groundwater
Quality

Land Use

None expected baaed on the
proposed alt* design and
operation.

Upon completion and closure of the
Ltaiber|er Horizontal Expansion,
the land vlll be returned to
agricultural use.

None expected.

Eftlabllsheient of the proposed
Leaberger Horizontal Expansion
will allow closure of the present
landfill.

Closure of the present landfill
will •inlttlte any possible future
detreatental effects en ground
water quality at that site.

Surface water runoff w j 1 1 c a r r y
sediaent due to construction
activit ies on the landfill.
Erosion will be greater over
unrevegetated areas and will be
accelerated by truck and Machinery
•oveatenta. Sedtsient loading w i l l ,
be confined to on-slte areas ,
through construction of beras,
ditches, and sedimentation basins.

None expected.

A total! aaount of crop land will
be temporarily taken out of
production at any one ilmt. The
design of the Undflll will allow
use of the entire s i t e for crop
production upon closure, however .

Probable impacts wlthl t landfill boundary.
Probabl r letpart s beyond I and ft 11 boundary.

None expected. The sedioif ntai to
baslnc will renove te^lacot frua
the runoff prior to discharge (r
the s i te . Dredpiiip or i>:her nea
of sediaent removal f ioa ttie
bas 1(16 vlll bo cat i li1^ out as
needed to aaintalr, proper
operatIon.

Leachate will be t reated At the
City of Manltowi>c Treatment
Plant.

None expected.

Soae uses of t lie 1 and vi: hi n
severa l hundred f e e t of t l>f s i t e
will b« r e s t r i c t e d . For cxj iaplc.
DNR regulat ions aa* prohib i t tin-
pis of fu e-1 1-.
wi th in 1200 left ol the l
boundat les.

Most of the lanj sui t Jui.Ji ng t ht-
s l t t Is apr l cul t ur^ ) and lane? ut>?
problems In the ue^r iutot e ait
uii l lkely. Tli is s tl ( Is nnt p a r t
of aii eKpa.iJ J tif ur t>a;< a r e a .



rnoiABLC bLNinciu AND ADVERSE iiiA(rs
IK THE PROPOSED LEUBtKCEK H'lRUnNTAL IXPANSI i

I
I
I
r

\. r«0»A»U
•̂̂ ^ IMPACTS

IMPACT ̂ -̂s.
CATEGORIES V̂.

Air Quality

(1) Ej.gln.
£•1 •• ion*

PKOtAJLE BENEFICIAL IMPACTS

PRIMAXT*

Non« «iip«ct«d.

SECONDAKT**

Non* expected.

l>ltOBAB'..F *n^E«St 11- ACTS

PR1MAKV

dry weather due to vehicular

will decrease vlnd velocities in

completed or Inactive areas will

the existing landfill.

No MJor probleat have been noted
•t the exlillng landfill.

SCC'NU^t**

condltiuns nay be carried

of the site, (i.e. nc homes exist

None expected .

i
i
i
r

• P r o b a b l e lapactt within landfill boundary.
•• Probable Impacts beyond landdll boundary.



PROAS'..!. Bf .Ni> ic:iAi. ANn ADVLKSI lw;is
OF THt PP.'JK'SED LtfJlCll.TK HORIZONTAL EKrAUM'

I
I
I
r

vv. PgOBABLl
^\^^ IMPACTS

INTACT ^S>VV-
CATEGORIES ^s.

Air Quality
(cont'd.)
(C) Odors

i

(0) Cat
Production

Noise

PP.OBABLC IENEFICIAL IMPACTS

PRIMAIIY*

NOM expected.

•one expected.

None expected.

SECOWOAKY"

None expected.

None expected.

None expected.

PHOBARLf ADVERSE 1KPACTS

PHHABY'

wa$te will occur. However , the

landfill will great ly reduce odot
probleu. Thr landfill will be I
operated In four phases, ao onlyja
(•all arei will br filled at a

dally. / j

Cai will be generated by j
decoapotltlon of refuse. Gas j
vents will be Installed to allo4

decoaposlt Ion. Gas production j
•til be aunltored. <

TrucV and equlpaient operation 4fll
produce on alte noise. Staiidirl

sufficient for landfill operator
aa fe t y .

SECONDARY"

s>ay be ca r r i ed a short d i s tance
downwind of the lat:dflll. Slnri-

distance should nlnlmlte any odoi
problems .

Odor problems r e l a t e d tu the
landfill fill be suich less than
those related ti> adjacent

spread .

with a c lay liner and c l a y s\dv
wal ls will prevent lateral
•overaent of gases.

The limitation on tlie s ize o! li-

on vehic le «cv nenl over lh* sui

help m i t i ga te n> nolsr f r o o ll.i-
Si te . Ttie larpe sepj t * : ion

and f ron s i t e "111 continue In u>

have heen noted at the e » i s l u c
s i te.

• P r o b a b l e Impacts within landlll1 boundary.
•• Probable Impacts beyond la n d f i l l boundary.
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/ TAiLL VI

\ PR"'B'.P>:r bK.NEF ICIAL AM W-'EfSL I HI'ACT b
ORTHl PRniMSEh LtcJERClP HOKUOVTAI EXi'ANbluN

PROBABLE BENEFICIAL IMPACTS

PXIHAJIT* SECONDAJly**

PRi'BAILf

PftlNARr* SECONDARY"

I

I

•IOLOC1CAL
CNVlftONMENT

Flora None expected. None expected.

Faun* Hone expected. None expected.

SOCIAL AND
ECONOMIC
ENVIRONMENT

Social The Lcajberger Horizontal Expansion
will provide Manltovuc County with
a lonf-ttrv, environmentally
•ound, vast* dJcposal faci l i ty.

Non« expected.

Probable I•pact! within l a n d f i l l boundary.
frobable lapartc beyond landf111 boundary.

Any vegetatIon c u r r e n t l y founj on
• Itc will be rooved during
filling operation*. However, no
known endangered or threatened •
cpeclei are found In the area of
the pioposed l a n d f i l l .

The operation of the l a n d f i l l
disrupt the a c t i v i t i e s of any

-111

aaall anl»als or bl da which
currently live or v lit the
•ice. Since the ar a disturbed
will be aBall, and bundant are*
of lieillar habitat re found
adjacent to the l a n d f i l l , t h i s
lajpact will be ailnlul. No kna>
threatened or endangered specie!
are found in the area (Appendix

None expected.

None expected. Fioper
•edlaentatton c o n t r o l w i l l p r t v e n l
gradient of l a n d f i l l b l o l l g l c ^ l
lapact. Ho known endangered
species e x i s t In or around the
l a n d f i l l ^Appendix S).

None expected.

During t h e l i f e
l a n d f l l 1 , jdditlo
t r a f f i c w i l 1 cc
al l e . No i.a ) < < r p
not ed at the exi

t he proposed
a l v e h i c u l a r

; near the
oblens have he
Ing l a n d f 1 I I -



01 ftil PS.JPUSFD Lt1H(.K<:EK

PROIABLE
IMPACTS

Economic

I

I

I

F

Aesthetic

PIOIABLE er.NEflClAL IMPACTS

PRINMY*

Horizontal expansion of existing
Lrab*r|tr Landfill will provide
user* with an economic alternative
to hauling to a e*r« distant
disposal site which would increase
disposal costs.

None expected.

riobxbU iBfiacts within landfill koundarr.
Probable lapacte beyond landfill boundary.

SECOHDAJlf**

None expected.

None expected.

PP.OBAB:.i A^'tiist IMPACTS

PKIHAJIY"

None expected.

a c t i v i t i e s on the « l t e «i
produce aoae noise, dust and at
tlaies an unattractive landscapt.
Theft activities and landfuraf
will be temporary. All of these
adverse lupactt will br confined
to the active area of the
landfill.

SECONDARY"

expn'eti.

Landf11)Inp operations o u - s l t c n.iy
produce minor adverse a e s t h e t i c
lapacts o l f - s l t r such as d u s t ,
noise and v i s u a l Impacts of areas
which have not yet receive*! f i n a l
cover noils or revejzFtat Ion.
Operations at the s i t e w i l l be
conducted to mlnlalie these
1aparts. Due Co tKe remoteness of
the » J t e , these will be m l n l n a l .



operation and after closure will be routed along the present surface

water drainage patterns in the area. Runoff from the northeastern

portion of the site will be directed to the southeast corner of the

expansion area. Runoff from the remainder of the proposed landfill will

be routed along drainage features to the east and southeast. As

discussed in Section 3.5, design specifications for surface water

drainage ditches and sedimentation controls will be included in the Plan

of Operation. In addition, separation of surface water and leachate in

the active fill area will eliminate discharge of contaminants to surface

drainage patterns. These controls, and the natural attenuation

properties of the soil and vegetation along the drainage flow, will

protect surface waters from adverse environmental effects.

Leachate generated at the landfill will be treated at the City of

Manitowoc Wastewater Treatment Plant. Since the projected yearly volume

of leachate generated by the landfill, even during a year of abnormally

high precipitation, will be much less than 1Z of the yearly volume of

wastewater handled at the Wastewater Treatment Plant, the leachate

should be collected in the plant without any effect on surface water

discharges.

Ground Water: The proposed Lemberger horizontal expansion is

designed with a double clay liner and leachate collection system to

limit the amount of leachate that percolates through the base of the

landfill. The liner system (Including final cover and the double

liners) is over 70Z efficient in diverting infiltration collecting

leachate. In addition, an average of 40 feet of sandy silts or sandy

clays below the clay liners will further restrict the percolation of

leachate into the underlying soils and ground water. The ground water
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table is over 50 feet below the base of the site, allowing the

attenuation of any leachate which percolates through the base of the

site. Perched ground water in the clayey till surrounding the site is

drained in granular outer sidewalls to limit infiltration. This helps

minimize leachate generation (Section 3.2.5). An environmental

monitoring program (Section 4.2), in compliance with NR180 regulations,

has been developed to provide for early warning of any leachate movement

from the site.

Land Use: The proposed expansion area is now used for

^^ agriculture. The expansion area will irreversibly alter the overall

topography of the property. After closure, the site will have an

elevation approximately 30 feet higher than surrounding ground surfaces

(Sheet 13). However, upon closure the land will be returned to limited

agricultural use, similar to conditions before the development of the

landfill.

Air Quality: The proposed horizontal expansion will have a slight

adverse effect on air quality within the landfill boundary. Dust,

engine emissions, odor, and gases will affect air quality. However, the

proposed design will minimize these effects (Section 3). Under the

proposed design, about fifteen acres will be open to landfilling at one

time. In addition, the large separation distance from neighboring homes

(1200 feet minimum) will also mitigate any adverse effects. Any dust or

odor problems will probably be much less severe than those caused by

agriculture in the area; dust and odor have not caused any major

problems at the present site. Problems with methane gas accumulation or
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migration are not expected because gas vents will be installed during

construction of each phase and the clay liner along the base and sides

of the landfill will minimize gas movement.

Noise: Operation of machinery at the site will increase noise

levels in the area, but probably the noise will be less severe than that

at the existing site since the expansion area is more remote. Also,

berms constructed to screen the site will reduce some noise (Section

3.2.3).

5.2.2 Biological Environment

The proposed Lemberger horizontal expansion is designed to

reduce the possibility of severe effects on the biological

environment. The possibility of degradation of biological resources

from surface water runoff is minimal (see Section 3.4.2). The

wetland to the south will also be protected from the impact of the

site development. In addition, the area proposed for landfilling is

not known to be a habitat for endangered or threatened species

(Appendix S).

5.2.3 Social and Economic Environment

Social: The proposed landfill will have an impact on

surrounding residences very much like the effect of the present

site. The refuse hauling vehicles increase traffic along Highway 10

through the Town of Whitelaw and Hepton Lake Road. This traffic is

limited to the site's operating hours (7:00 a.m. to 3:00 p.m.,

Monday through Friday and 7:00 a.m. to 12:30 p.m. on Saturday).
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Economic: The proposed Lemberger horizontal expansion will

provide an economical long-term disposal facility for Manitowoc

County and surrounding communities. Currently, the nearest sanitary

landfill which could accept this volume of waste is over 70 miles

from the Lemberger site. The horizontal expansion will save the

communities in the area thousands of dollars in costs for hauling

waste or developing a transfer station.

Aesthetic: The proposed landfill will have a minor effect on

the appearance of the surrounding area due to dust, and the areas

t, which have not yet been revegetated. The expansion area is over

1200 feet from the nearest road and will be screened by the existing

fill, which will be closed and revegetated while the expansion area

is being development.

5.3 Adverse Effects Which Cannot Be Avoided

The establishment of any landfill for the disposal of solid waste

entails a number of inherent adverse effects which cannot be totally

eliminated. Through proper design, engineering, and operation, however,

\*~s these effects can be greatly reduced or mitigated. Table VII presents a

list and brief discussion of unavoidable adverse effects which will

probably accompany site development. Mitigation measures are also

discussed in this table.

5.4 Irreversible, Irretrievable Commitments of Resources

Several resources will be irreversibly or irretrievably committed

if the expansion area is developed. Several of these commitments are
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AlHFrtSt l f i » C 7 S or TH.F U1»"KT.K t
C.N S i l t ulVF.L.'lPliSl TM»T CAM.'Jl Bf

IMPACT
CATEGORIES

HCSABLI ADVERSE IMPACTS DISCUSSION

AVOIDABLE, NOH.WOtuAILl DISCUSSION SECONDAFY** AVOIIMIILE •UNAVOIDABLE DISCUSSION

Land Use SOB* agricultural lend wil l b<
r*BOv«d flam ul* dutinf th* 111*
of the laivdflll, but will he
returned to (eralng «t aft*
closure.

Air Quality SOB* duat and engtn* eBlsslona aiay
b* generated by on-»ite opera-
tion*.

I

I

I* Hcli. Noll* froB truck and equipnent
operation will probably be audlbl*
In nearby areas during tomt tiBea
of th* day.

During alt* developMut, portlona
of the fill area will cither be In
the procea< of being .tiled, or
under excavation for sorrow and
the next oodual. Ibeie will be
rea»v*d fro* crop production.
This la only t*eiporar<' sine* alt*
dealcn allovi th* tulr* area to
return to agricultural uae at
cloaur*.

Equlpoent BOveBent and operation
Inherently causea duac to be
ralsvd and engine eeilMiona to b*
produced. The tcreealr.ff bemt
ihauld BlnlBti* thea* iapacta and
reault In their cootaii.Bent on-
alte. The propoted dtrlgn ahould
alao protect off-tlte treat froB
gaa algratlon. Odora will be
alnlBitcd by covering r*fu«e
dally. Ho «ajor prob'.cBt have
been noted al the existing
landfill.

ReBoicness of the alte, acrecnlng
berai and vegetation ahould aid In
th* sltlgatlon of tb«» aounda.
Due to th* large aepantlon
dlatancea to the adjolr.lng
reildencra, no Bajor probleal
ahould occur.

SOB* adjacent properties to ttte
alt* Bay have certain uses
llBlted.

Soae dust Bay blow olf-slte during
construction In dry periods, and
sos» odors Bay Blgrate froB the
alte.

SOBC noise fro. site optratlc.:> any
Blgratlon off-tlte. Truck traffic
will be Increased In the area due
to landfill operation.

Tliese l i m i t s on use woul<! be
p r i a a r l l y r e g u l a t o r y l l B l l a t l o n s ,
such as the p o s s i b l e denia l of
i n s t a l l i n g w a t e r supply wells
w i t h i n l:OH f e e t of the site.
Major r e s i d e n t i a l development
nearby Is unl ikely due to land use
p a t t e r n s in ttie area .

Problems associated with dust
blowing off~Site will be
•inlreal. Since the surrounding
area is iff toil lural. wit', large

extended periods of ciise, the
effects of dust from the landfill
w i l l be less than thrse fro*
surrounding agricultural uses.
Odor problen* off-site should be
atnlna] dui Io the distance to
ho*es. Manuie spreading on
surrounding land w i l l pr.>dv>ce a
far irearer odor problem tdan ttir
landfill. Kc majoi ploble<» have
been noted at ttie existing
landfill.
Sone sit operation including
berns, e r. will llnll and noise
•Igratlo off-site. The vehiculai
traffic nd patterns should not
change s nee the landfill enliaot*
will reis In the sane.

Probable iBpacts within l a n d f i l l boundary.
Probable IBpacts beyond landfill boundary.
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EVBANSl-.ii: S ITE DtVFLUHMLNl TliM CANNOT Bl

INTACT
CATEGORIES

PROIA9U ADVERSE IMPACTS DISCUSSION

PRIMARY* AVOlOAlU/HllNAVOIbABLC O.SCL'SSION SECONDAXt*

r

I

I

I

P

IIOLCICICAL
ENVUONHENT

Flot* aiul Fauna

SOCIAL AND
ECONOMIC
ENVIRONMENT

Social

Currant plant and anisal
population! on th« tit* will be
ditplacad during filling
operations.

Men* Expactcd

These populations are very »all
and tuiflclent areai of tlBllar
habitat adjoin the proposed
landfill to BlninUe tncte
effect*.

None Expected

None Expected

There will be Increased t r a f f i c
near the tlte during site life.

None Expected

T r a f f i c in Ow l a n d f i l l ai
be larger chan the normal
his area due to vehicles
raveling to the l a n d f i l l ,
d d l t i onal volune w i l l not
arper than the c u r r e n t 1 <t
s gent-rat inf!, Thi s add i;
r a f f l e bar not caused <JH\
robieras In the a r e a due t
xi;tlnR landfill. Since
a n d f 1 1 1 eiu r^ncr i« not c
tit- addi l ional t r a f f i c pdt

w i l l not change•

ea wi
loaJ

Thr
be

I lie
liaiti-

* Probable fvpartt tlthln l a n d f i l l boundary.
** Probable lofiatts beyon<l l a n d f i l l boundary.
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IMPACT
CATEGORIES

Aesthetic

Piubahlr tapA

MP3ABLC ADVERSE IKPACTS DISCUSSION

HUHART*

The active filling area on-sitc
will probably not be aesthetically
pleating.

w i t h i n Lindflll boundary.
beyond land!111 boundary.

AVOIDABLE/NONAVOIDABLE 'JlSCUSSION

Once screening and r«v*^*t«tJoo
operations have begun, on-»ite
•esthetics are not « pristary
concern. Proper Implementation of
the Plan of Operation *nd
•esthetics of site areas visible
frost the surrounding areas will be
•ore important concerns*

SECONDARY**

Site construction w i l l result in ,
•owe periods where a e s t h e t i c a l l y *
unpleasing sights and sounds are
produced. Soar pap<?r atay be
carried off-site during windy
perloda.

C o n s t r u i t l o n of any project w i l l
t e s u l t in tear si[c aieas being
v i s u a l l y unacractlve a& well as
noisy. During the construction ol
the screening btras such e f ( « < t &
suiy be noticed. Once coaplcied
and reveeeiated, however, these
berof w i l l p r o v i d e a b e n e f i c i a l
lapac t. Tli*1 renotenes» of tru*
t l t c w i l l also ai<? in ainiolz inf.
this e f f e c t . Blowtup paper
problenp w i l l he clninlzeU by
proper site operations.



theoretically reversible, but due to the economics involved, will

probably never be reclaimed.

Land Uses - Once filling is completed and the site is closed, some

uses of the site will be somewhat limited. The construction of

private or public wells in the area may be limited by the DNR, but

since the area is overwhelmingly agricultural, any housing

development nearby is highly unlikely. The landform and final cover

chosen, however, will allow limited agricultural use of the area,

again after the landfill is closed (Section 3.6).

Municipal Waste - Municipal waste has some beneficial uses which are

lost when it is disposed in a landfill. Glass, metal, paper, and

plastic and energy can be recovered from municipal waste. Once

these materials are placed in a landfill, these resources are

irretrievably lost.

Construction Materials - Materials used in construction of the

landfill, including on-site soils and imported materials such as the

leachate collection system, will be irretrievably committed to the

landfill.

Energy - Gasoline and oil will be used during the operation of the

site. This fuel will b« used for hauling waste to the site, to

remove leachate to the treatment plant and during construction of

the site. Fuel will be aa irretrievable resource commitment of the

site.
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5.5 Alternatives for Users of the Existing Lemberger Landfill

AC current filling races, che Lemberger landfill will be closed by

October 1982. The expansion of the landfill will provide continuity in

waste handling patterns for che current users of the existing

landfill. Some long-term alternatives to the expansion are discussed

below:

1. Using Another Licensed Landfill - The nearest licensed facility
capable of handling the volume of refuse currently entering the
existing Lemberger site is WMI Omega Hills (Germantown). This
site is over 70 miles from the Lemberger landfill and would

V*_> tremendously increase haul costs.

2. Recycling - Current literature indicates that high-technology
waste recycling would not be economical for the volumes of waste
currently entering the Lemberger landfill. In any event, a
landfill site is still needed in conjunction with any type of
recycling operation.

5.6 The Direct and Indirect Cumulative Effects of Site Development

The direct and indirect cumulative effects of developing the site

are not expected to produce adverse environmental, social, or economic

conditions. The proposed site design and operation will minimize

detrimental effects on ground and surface water quality. The temporary

removal of 57.5 acres of land from agricultural use will not

significantly reduce the agricultural production of the area.

Considerably greater amounts of agricultural land are permanently

converted each year to residential and industrial use.
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State o f Wisconsin \ D E P A R T M E N T OF N A T U R A L R E S O U R C E S
S«jr Anthony S. Sfl

• OX •»?!
MADISON. WISCONSIN Sj;07

August 6. 1980 IN REPLY REFER TO:.

Mr. Howard Hanann, Chairman
Manitcwoc Solid Waste Management Soard
Manitowoc County Courthouse
1010 So-jt.n 8th Street
Manitowoc, WI 54220

Dear Mr. Hamann:

Re: Feasibility Determination, Proposed Manitowoc County Expansion
of the Lemberger Landfill

The Department of Natural Resources, Bureau of Solid Waste Management
has completed its review of a final feasibility study for a proposed
county solid waste disposal site located in the N 1/2 of Section 26
T2CN, R22E, Town of Franklin, Manitowoc County, Wisconsin.

Based on this review, the Department has determined that the site is not
feasible as proposed for a disposal facility. This denial is based on
the findings of fact as detailed in the attached Determination of Site
Feasibility.

The attached determination of site feasibility also includes the Department's
reccirmendations for redesign and additional investigations which T.ay
increase the potential for receiving a favorable determination.

If ycj have any questions regarding this determination please contact
Ken Quinn at (608)266-2178, Gene Mitchell at (608)266-0811 or
Terry Hegeman at (414)497-4061.

Stncerely,
Bureau of So lid.Waste,. Management

- 1 1 U - - -
Daniel F. KolBerg, P.E., Chief
Residuals Management and Land D sposal Section

DFKrje {
cc: Mr. Terry Hegeman - Green Bay Area

Mr. Doug Rossberg - Lake Michigan District
Mr. Henry Koch - Warzyn Engineering, Inc.
Ms. Alice Lemberger - Lemberger Landfill Site Inc.
Mr. Ron A. Kaminski



DETERMINATION OF SITE FEASIBILITY FOR THE PROPOSED I1ANITCWOC COUNTY
SANITARY LANCFILL, EXPANSION OF THE LEMBERGER SANITARY LAN^ILL

FINDINGS OF FACT

General Information:

Site Location: N 1/2, Section 26, T20N, R22E, Town of Franklin, Manitowoc
County, Wisconsin.

Total Property Acreage: Approximately 120 acres.

Proposed Site Acreage: Approximately 40.5 acres.

Proposed Site Life and Capacity: The design capacity, which includes
the refuse volume and daily and intermediate cover is approximately
2,579,000 cubic yards for an estimated 16 years of life.

Proposed Waste Types: Wastes proposed to be disposed at the proposed
facility consist of municipal, commercial and some industrial wastes.
No toxic or hazardous wastes would be accepted. The proposed site would
be available for use by the entire county.

Moae of Operation: Area fill.

Covering Frequency: Daily

Plan Submission: The information submitted for review of the proposed
site consists of the following:

1. A feasibility report titled "Final Feasibility Study Report, Proposed
Manitowoc County Sanitary Landfill, Expansion of the Lercberger
Sanitary Landfill", received on December 10, 1979 and prepared by
Warzyn Engineering, Inc., consisting of a text, a separate set of

\^ appendices and a set of 21 drawings, numbered C8327-1 through
C8327-21.

2. Revised engineering drawings replacing drawings C8327-3, 10, 11,
12, 13, 14 received on January 23. 1980.

3. Revised Water Budget Analysis received on February 25, 1980.

4. In addition to' the submitted plans the April 17, 1980 hearing and
hearing exhibits were reviewed.

Topography. The Lemberger property is located on a regional topographic
high with the highest point of 942 feet (USGS Datum) located just north
of the proposed site. The topography at the Lemberger site is gently
rolling to hilly with many closed depressions, typical of glacial end
moraine topography. The relief on the property is approximately 106
feet from a low of 836 in the southeast to the high of 942.



Geology: The lernberger property is located on the terminal moraine,
witiin the Lake Michigan Basin. The several glacial advances and retreats
have deposited a series of grey and red t i l l s over a relatively shallow'
bedrock high.

The surficial red brov/n till varies in composition from a sandy si't
(SM-SC) as encountered at B-49-Sample 2, to a silty clay or clayey silt
(CL, CL-ML) encountered in most of the other borings. Interbedded with
this red brown till unit are sand layers ranging from thin isolated
pockets to relatively thick, possibly continuous sand layers.

The correlation of the sand and silty clay units as presented by War;yn
are tenuous due to the heterogeneity of the deposits especially between
borings 40 and 41.

The contact between the red brown and the underlying grey tills is
somewhat uniform as interpreted on drawing C8327-7. In general the
contact slopes from the topographic high in the north to lower elevations
in the southeast and southwest. The thickness of the red brown t i l l ,
however, does not vary accordingly (see drawing C8327-8). Rather it is
irregular due to the irregular topography and sand layers contained
within the till unit.

Underlying the red brown till is a brown to grey brown gravelly, silty,
sand till. This unit is classified as an SM-SC soil with typical grain
size proportions of gravel/sand/silt/clay of 21/50/24/4. This unit
generally extends from below tne red brown till to the Niagara Bedrock.
In two borings a clayey till overlies the bedrock.

The Niagara dolomite varies dramatically in elevation across the site
from a low of 796 to the east of the proposed site to a high of 910
a short distance to the north. The slope on the bedrock from the not,
centered abound the 910 elevation in boring 52, is steep and irregular
to the trough centered around the 796 elevation in MW-46A.

Hydrogeology. The unconsolidated deposits have a variable saturated
conaition wnich can be related to their hydraulic conductivity or their
location within the stratigraphlc column. The red brown till is sat-rated
wherever a well is screened entirely within the unit. However, the
underlying gravelly silty sand till is saturated in some wells, while
unsaturated in other locations.

The hydraulic conductivity of the silty clay till, as measured by bail down
methods, ranges from 0.1 to 4 x 10"5 cm/sec. Two tests performed in the
underlying saturated gravelly silty sand averaged 3 x TO'* cm/sec. This
order of magnitude difference Illustrates that the red till is consistently
saturated because of the low hydraulic conductivity while the underlying
till is only variably saturated. This condition does not appear to
exist at the existing Lemberger Landfill.

A very general and incomplete water table, which can be compiled from
submitted data, indicates the perched watertable is flowing to the south
and southeast and is being recharged by the wetland areas on and offsite.
The elevations range from a high of 883.85 feet in MW-41 to a low of
353.43 in MW-40.



The water table as napped regionally occurs in the Niagara Dolomite
aquifer. The Hydrologic Atlas, HA-432, indicates the proposed site is
located approximately midway in the flowpath from the reoional divice to
the regional discharge. The regional map also shows the proposed site
is located on a groundwater divide and in a recharge area. Based on
this regional information, and the fact the site is located at least
4,000 feet upgradient from the Branch River, the site appears to be in
a regional recharge zone to the Niagara aquifer. There are 23 private
well locations shown on Drawing C8327-3 in the immediate vicinity of
the proposed site.

The on-site bedrock water table information was obtained from six monitoring
locations, two of which have a piezometer nested with the water table
well. This on-site information substantiates the regional water table
data. The site is shown to be in a recharge area by both the steep
downward gradients (.03 to .15 ft/ft) and the arcuate shape of the water
table contours.

The water table which occurs in the bedrock ranges in elevation from
805.41 to the east of the proposed site to 821.51 as measured in the
center of the proposed site on October 25, 1979. The flow from the
center of the proposed site is towards the east and south at approximately
a C.016 ft/ft horizontal gradient. The vertical gradient in the area is
steeply downward ranging between 0.03 and 0.15 ft/ft. The hydraulic
conductivity of the bedrock, as measured in the field, ranges from 4 x
10~*> cm/sec to 7 x 10'̂  cm/sec. The most reliable estimate is an average
of 5 x 10~5 cm/sec.

Flow on the north and northwest sides of the proposed site is not
defined since only one monitoring well (8-51) was installed and was-not
incorporated into the water table map (C8327-9).

The depth to the bedrock water from the proposed base grade is a maximum
of approximately 60 feet located in the southeast corner of r.odule !V.
The minimum depth is not defined due to inadequate monitoring on the
north and northwest side of the proposed site.

Prelimlnary Engineering; The site is proposed as an excavated area
f i 1 1 . T h e design utilizes a combination of an in-place clay and a
recompacted clay liner and a "dry base" leachate collection system.

The clay liner on the base and sidewalls is proposed as a combination of
three designs. The base liner is proposed to consist of in-place clays
with the upper two to three feet recompacted. The thickness of the
in-place clays is proposed as five feet beneath areas of less than 30
feet of refuse, seven feet beneath 30 to 60 feet and 10 feet beneath
areas of greater than 60 feet of refuse.

In areas where inadequate in-place clays exist below the proposed base
grade a five-foot recompacted clay liner is proposed. The sidewalls are
proposed to be overexcavated 10 to 12 feet (horizontally) and reconpacted.

The proposed specifications for the physical properties of the recompacted
baseliner is shown in Table 1 as "Proposed Specs". The sidewall clay
specifications are limited to the liquid liniit and plasticity index, and



-8a hydraulic conductivity (K) of 1 x 10~ cm/sec. In addition, specifica-
tions for field placement of the clay would be to achieve a -linimum
compaction of 90 percent Standard Proctor for the base liner and 85 to
90 percent for the sidewalls.

Table 1 also shows the guidelines which have been used by the Bureau of
Solid Waste as specifications for other recompacted clay liners. The
proposed specifications are generally below these. The compaction
specification used by the Bureau has been 90 percent Modified Proctor.

Table 1 also shows the results of on-site testing of the silty clay
soils which may be used for the liner which meet either the proposed or
the DNR specifications with the total number of samples tested shown in
the bottom row.

Table 1

Proposed Specs

DNR Guidelines

No. of samples
that meet pro-
posed specs

Mo. of samples
that meet DNR
specs

Total No. of
samples

1 x 10'7
cm/sec.

1 x 10'7
cm/sec.

LL

25

30

PI

12

15

15 15

5P200

50

50

17

17

18

L002 mm

25

12

K - Hydraulic Conductivity
LL - Liquid Limit
PI - Plasticity Index

SP200 - Percent grain size passing nu^be--
200 sieve

5.002 mm - Percent grain size less than .002
nm

Table 1 demonstrates that a majority of the samples meet neither the DNR
nor the proposed specifications. The one specification which is met
consistently is the hydraulic conductivity. It should be pointed out
that these three tests did not greatly exceed the specification as is
commonly the case with silty clay soils.

The base grade elevations of the proposed fill varies from a low of 866
in Module I to a high of 980 in Module IV. The base grade slopes vary
from 1 percent to 14 1/3 percent with an average of approximately three
to five percent. The collection pipe spacing (the leachate flow distance)
is on the average approximately 250 feet.
The proposed final elevation of this fill is a maximum of 960. This is
approximately 20 feet higher than the maximum elevation on the property.
However, on the average, the final grade is 80 feet above the surrounding



topography. The depth of fill is quite variable due to the high base
grade slopes but is a maximum of 85 feet of refuse and averages approximately
50 feet.

Water Budget: The water budget as calculated in the report and submitted
in tne revised water budget predicts that 81 gpd of percolation will
occur over the entire 40.5-acre site after closure. The assumptions and
methods used are described in the report. The water budget prepared for
this site is very detailed and complete. However, the method used for
determining the coefficient of runoff, in the Department's opinion, results
in unrealistic values.

The method used is a modification of an SCS method designed to determine
the peak discharge from a watershed for sizing water control structures.
The peak discharge is calculated for a specific storm event using tables
for different slopes, vegatation conditions and soil types. Admittedly,
the method considers, independantly, three important watershed variables
and is, therefore, more flexible than the table contained in EPA's
method in Use of the Water Balance Method for Predicting Leachate
Generation from Solid Waste Disposal Sites, EPA/530/SW-168.

However, the coefficient of runoff for a 10-year, 24-hour storm (the
storn event used in the report) with high antecedent moisture conditions
in the soil and a long-time of concentration (an important variable in
the SCS method) will be much higher than a short gentle soaking rainfall
on a dryer soil. This comparison can be shown using the graphs in
Appendix K titled "Peak Rates of Discharge for Small Watersheds".

Therefore, a reanalysis of the water budget was performed by the Department
using the same variables except the coefficients of runoff used were the
upper limit from the E?A method, (0.35-steep slope and 0.22-TOderate
slope). The resultant percolation values were 3.70 and 2.22 inches per
year for the steep and moderate slopes, respectively. The total leachate
production is computed as 407,468 ftvyear (8,350 gal/day).

The volume of groundwater flowing in the Niagara aquifer beneath the
site was not computed in the submittal. However, this flow rate is very
imoortant to estimate the available dilution capacity in the aquifer for
any leachate leakage through the liner or in the event of a failure.
Using a gradient of 0.19 ft/ft a hydraulic conductivity of 5 x 10"5
cm/sec ("14 ft/day) and an area of 2,800 feet (flow width) by 84 feet
(the average saturated thickness of the aquifer in two nearby private
wells) the total flow in the aquifer beneath the site is 228,360 ft3/yr
(4,679 gal/day).

•

SUf»VARY CONCLUSIONS

1. The applicant has not demonstrated that the site is within an area
where there is a reasonable probability that the disposal of solid
waste will not have a detrimental effect on groundwater quality for
the following reasons:

a. The site geology, which is very heterogeneous, makes correlations
of soil types between borings somewhat tenuous. The bedrock
surface has significant relief making it difficult to predict
the depth to bedrock in all locations. This heterogeneous
geology makes the ability to construct a complex site as
designed very difficult and increases the likelihood of a
failure.



b. The hydrogeology is equally complex and is not adequately
defined. The perched water table system is not adequately
defined, and based on the complex geology of the site nay not
be adequately defined without significantly more work. The
water table in the bedrock is not defined in either the
horizontal or vertical directions to the north of the site.

c. Based on regional and on-site information presented the site
is located very near a regional groundwater divide and is in a
groundwater recharge area. The water recharging the Niagara
aquifer in the area of the proposed site flows at least 4,000
feet to the Branch River where it may be discharged from the
Niagara aquifer. There are many private wells utilizing the
Niagara aquifer within the vicinity of the landfill.

d. The location of the proposed site within the groundwater flow
path, considering the possible fluctuation in flow directions
associated with groundwater divides and the steep vertical
gradients measured on-site increase the difficulty in monitoring
and reduces the ability to detect a failure of the design or
construction which would result in excessive leachate migration
from the site.

e. The estimated quantity of leakage from the site as proposed
(even assuming no failure) would comprise a substantial
portion of the estimated flow within a reasonable depth in
the Niagara aquifer. Therefore, the mobile constituents of
the leachate exfiltrating from the site may not be sufficiently
diluted.

2. The silty clay soils proposed for recompaction and lining the site
do not exhibit properties, based on on-site testing, sufficient for
an adequate clay liner.

CONCLUSIONS OF LAW

1. Manitov/oc County has not established that the site, as proposed,
v/ould comply with MR 180.13, Wisconsin Administrative Code.

2. Based on the foregoing findings of fact, the Department has authority,
pursuant to Section 144.44, Wisconsin Statutes, to issue the following
determination.

DETERMINATION

Based on infield investigations and a review of the submitted information
the Department hereby determines that the site, as proposed js_ not
feasible for use as a land disposal facility.

ALTERNATIVE COURSE OF ACTION

The following points are the Department's recommendation for a redesign
of the site and for further investigative work which may increase the
likelihood of the site receiving a favorable feasibility determination.
Prior to initiating the investigations outlined in point 4, we recommend
that the liner specifications as outlined in point 3 and the economic
impacts of the site redesign be evaluated.



1. The proposed design makes a very commendable effort to use the on-
site geologic material for protection of the sensitive aquifer in
the area. However, both the unconsolidated deposits and bedrock
surface are heterogeneous and some important correlations are very
tenuous. Therefore, the site should be designed with a uniform,
completely recompacted five-foot clay base liner, so the design,
construction and documentation does not heavily rely on stratigraphic
correlations. Since this site is located in a regional groundwater
recharge area, overlying a sensitive aquifer used by many private
wells, the recommended design would be to utilize the site's geology
to the maximum extent practible as a backup system.

2. In addition to the recompacted five-foot clay liner, the perforated
collection pipe system should be redesigned with a closer pipe spacing.
The spacing should be such that there is a maximum leachate flow
distance of approximately 100 to 150 feet. This closer spacing
would provide a shorter flow time to the collection pipe allowing
less leakage through the liner to occur.

3. The properties of the on-site silty clay soils require further
investigation to reverse the finding that they are inadequate for
use as a liner material. The soils should either be in substantial
compliance with the Department specifications or justification
should be provided for establishing an alternate set of specifications.

4. The site's hydrogeology must be further defined in two areas. The
water table of the bedrock aquifer must be investigated to the
north and east of the proposed site in both the horizontal and
vertical directions. This investigation must be sufficient to
provide an understanding of the groundwater flow for monitoring
purposes.

The second area which needs additional work is the definition of
the groundwater flow in the unconsolidated deposits. Specifically,
the extent, flow directions and gradients of the perched water
table and Its degree of connection with the bedrock system on the
east side of the proposed fill must be more completely defined.

Sincerely,
Bureau of Solid Waste.Management

Kenneth J. "Quinn.^Hydrogeofogist
Residuals Management and Land JDisposal Section

Residuals Manaasnept,,and .Lard Disposal Section

"k £'il Jet foC {-iff^Oartiel ?. Kolrerg, P.E., Chief/
Residuals Management and Land Disposal Section

KJQ:GRM:je '
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• I SITE INVESTIGATIONS,

A. Subsurface Exploration

i i I. Soil Borings and Test Pits

This report incorporates data obtained from soil borings and

test pits performed in previous investigations of the Kafka-Eis properties.

": Six soil borings were performed by Soil Testing Services of Wisconsin in

October, 1977, in their preliminary evaluation of the properties. The
.̂

i i "Supplementary Site Evaluation Study" performed by Warzyn Engineering

Inc., (January I, 1979) included the performance of three additional

" borings and eighteen test pits. The present feasibility study included

twelve additional boring locations on or adjacent to the Kafka-Eis properties
u

in the spring of 1979. The boring and test pit locations are shown on
n

Drawing C 7931-16 and were discussed with the County and DNR staff prior

-i to their implementation.
Borings performed by Warzyn Engineering Inc., were advanced by

auger or rotary drilling methods to depths ranging from 20' - 65'. Those

borings located within and adjacent to the proposed fill area were

extended to depths of 50' or more to verify the presence of a 30' minimum

^^)* thickness of clay material below the anticipated base grade.
Split spoon samples were obtained as described in Appendix B

during the performance of borings on the proposed site. Split spoon

samples were generally obtained at 2.5' intervals from 0-10' and at o1
i

intervals thereafter. The sampling interval at boring locations located

within the potential fill area were modified to obtain more detailed

information in the vicinity of the proposed base grade. Split spoon

~* samples, were obtained at 2.5' intervals from 15'-25' below the ground

surface.
~" WARZYfM



October 23, 1979 -6- C 7931

A total of eighteen soil test pits were excavated on the Kafka-Eis

properties in the fall of 1978 uti l izing a County backhoe and operator to

inspect shallow subsurface conditions. A geologist from Warzyn Engineering

Inc., supervised the location and excavation of the test pits, logged the

soil profiles, obtained samples and, where possible, documented subsurface

conditions photographically. The test pits were located by a survey

performed by Manitowoc County. The test pit logs are included in Appendix

D.

2. Well Installations

A total of 34 groundwater monitoring wells have been installed

in the vicinity of the proposed landfill to determine groundwater flow

directions both horizontally and vertically. Water table wells were

installed at twenty boring locations and are constructed of 2" I .D. PVC

pipe with a 10' long 2" 1.0. PVC well screen. Fourteen additional monitoring

wells were installed as piezometers (wellssealed at prescribed depths below

the water table) to evaluate vertical groundwater gradients and flow

directions and allow development of groundwater flow l ines.

Two groundwater monitoring wells and a staff gage were established

adjacent to the intermittent stream on the Carsten's property located

south of the proposed f i l l area to evaluate groundwater-surface water

relationships. A similar installation was attempted along the sartre

intermittent stream east of the Kafka-Eis properties but permission to

gain access across private property to the stream was denied by the
landowner.

WABZYN
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Groundwater elevations in the observation wells have been

routinely measured by Manitowoc County and Warzyn personnel (Appendix I).

In-field permeability tests have also been performed at the most recently

installed monitoring wells by Warzyn to provide further information on

subsoil permeabilities. That data is contained in Appendix H. Boring

locations and well elevations have been determined by various surveys

performed by both Manitowoc County personnel and Warzyn. The well elevations

have been established to a precision of * 0.01 feet.

3. Review of Private Well Logs

Attempts were made to obtain well logs from the Department of

Natural Resources (DNR) describing the construction of a number of private

water supply wells in the vicinity of the fill area. Residents were contacted

by telephone or in person. Those attempts were of limited success in that

few landowners could supply us with the basic information necessary to

retrieve the logs from the State files. In several cases, landowners

refused to release this information. A log of our contacts with residents

is contained in Appendix E along with a well log which was obtained

from the DNR.

4. Wetland Investigation

An inspection of the Kafka-Eis properties and vicinity by an

Environmental Specialist from Warzyn Engineering Inc., was performed on

May 15, and 16, 1979 to locate and delineate wetland boundaries present

in the area. The DNR, Sierra Club and Wisconsin Environmental Decade

were invited to accompany Warzyn personnel during the wetland inves-

tigation, but were unable to attend due to scheduling conflicts or other

reasons.

WARZYN
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The wetland investigation included delineation of wetland areas,

. description of vegetation and identification of rare or endangered species.
ll Observations made and photographs taken during the investigation were

M utlized to describe the current biologic characteristics.

Three groundwater observation wells were installed adjacent to

|| the wetlands in the western wooded area in October, 1979 to investigate

, the relationship of groundwater to these wetlands and to obtain additional

* subsoil information in that area. The borings and observation wells were

rf installed by hand augering methods so as not to disturb the wetlands and

surrounding vegetation.

• B. Laboratory Testing

^ The split spoon samples obtained during drilling were returned to

the laboratory for visual classification by a hydrogeologist. Complete

grain size distributions and Atterberg limits were obtained on a number

of samples representative of the subsurface units present. The grain size

analyses and Atterberg limit test results are shown on Drawings C 7931-A5

through C 7931-A15 in Appendix F. The soil testing was used to classify

all soils to the Unified Soil Classification System.

Three inch (3") diameter thin wall Shelby tube samples were

obtained as described in Appendix B for the purpose of evaluating subsoil

permeabilities in a vertical direction. The Shelby tube samples were

obtained at Borings W13, W14 and W15, located within the proposed fill

area. The Shelby tube samples were obtained at a depth of 15 feet.

Following extrusion of the samples from the core barrel, the samples

were placed in a pertneameter and tested by the falling head method for

permeability.

WAOZYIM
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Laboratory permeabilities were also performed on remolded composite

samples representing the 0'-25' depth interval at two boring locations

near the edge of the proposed fill area. These tests evaluated permeabilities

of.disturbed on-site clays which would be representative of daily and final
i

cover materials as well as materials reconstructed during the process of

excavation. All laboratory permeability results are contained in Appendix

G.

WARZYN
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LOG OF TEST BORING

General Notes

Descriptive Soil Classification

GRAIN SIZE TERMINOLOGY
MIFrictiM
Beilden ............'....'. Ltrftr thin 12*

U.S. Suite* Sim Sin
............ largos thin 12*

Cokbln ................ ..3- it 12'.. .................... 3'ti 12*
Sriral: Curt* ............. ^- l»3' .................... .^' »r

San* Cimi . . . . . . . . . . . . . . 2.M •• ti 4.71 mm. . . . . . . . . . . . #10 u 04
Mediom . . . . . . . . . . . . . 0 .42 mm to 2.00 mm. . . . . . . . . . . . #40 ti #10
FiM ................ 0.074mm ti 0.42 m m . . . . . . . . . . . . #20011 #40

Silt . . . . . . . . . . . . . . . . . . . . . O.OOSmm ti 0.074 .............. SMllirthu #200
Cl«r ..................... Sasller thai O.OOS .............. Smaller than #200

Pluticitf chc.-icttriitin differentiate kitwiM silt tnd) cler

GENERAL TERMINOLOGY
ris

C«l*r. Miitiri. grain ihape. flntMM. Me.
Major CdMtitMM*

Clir. silt. uii. grivil
Stracnn

Uninited. verved. tikriit. itratified,
cemented, fitiured. tie.

C**l«gic Origin
Glteiil. illiviil.Mliin, rniduil. Me.

RELATIVE PROPORTIONS
OF COHESIONLESS SOILS

RELATIVE DENSITY
Tonti -IT Vital
v*nr IMM ............. 0-4
iMM . . . . . . . . . . . . . . . . . 4-10
Mriiiu OMM . . . . . . . . . . 10-N
Omu . . . . . . . . . . . . . . . . . 30-50
VwT OWM ........... Ovtr SO

CONSISTENCY
Tim

ftrm f tntmtft H Weight
Tries ....................... 0%- $%
liltli ....................... S*-12%
Semi . . . . . . . . . . . . . . . . . . . . . . . J2»-J5%
M ........................ IS%-UK

ORGANIC CONTENT BY
COMBUSTION METHOD

S*il OncriptiM LM* w tgnitiM
NOT Orginie . . . . . . . . . . . . . . . Uti than 4%
Orjanic Silt/CI*r ................ 4-12*
Stdintfltiry Put ... . . . . . . . . . . . . 12-SOX
FikrMt inf WM«T Put .... Mm tfcw SOU

ft.
0.0 tio.2S

Sift ............ 0.2S ti 0 SO
Miliia .......... O.SOto 1 0
Stiff .............1.0 to 2.0
Viry Stiff .........2.0 to 4.0
Hiri1 ................ OraM.O

PLASTICITY
TMI riMtk lute
NtM tl Sll|kt ........... 0-4
Slight .........
MrtiM ........
Higk ti V«ry Higk

... 8-7

... 122
Ovir 22

The imiiritiOT riiiitanei. N. it tin avuniliM if thi number if kliwi rtqvinl ti iflict twi
MCCMiivt I* pentntient if the 2* itlil-kirrd >i**l«r. Tht umpler it 4ri*m with 1140 Ik. wiilht
filling 30' tnt it tHlil' ti i *tpth if I* kitwi CMBtncinf tin ttiiilirt iwwtritlM tut.

Symbols

DRILLING AND SAMPLING
CS-Contin«e«t Stapling
RC-Reck Cering: Sin AW. BW. NW. 2* W

RQO-fleck QiililT Otiigntter
RB-Rick Bit
FT-Fijh Tail
DC—Ore»» Cuing
C~Caiing: Silt 2W. NW. «', HW

CW-Clur Wttir
OM-Orilling M>«

HSA-Hillew Sim Angir
FA-Flight A«g«r
HA-Htn4 Auger

COA-Clii(i-Out Aiger
SS-2* Oiamiler Split-Btrril Sanplt

2ST-2' Diameter Thin-Willed Tube Simple
1ST-3* Oiamelir Thin-Willed Tube Simple
PT-3* Oiimeter Pitim Tube Simple
AS-A«ger Simple
WS-With Sampli
PTS-Pial Simple
PS-Pitcher Sample
NR-Ne Reeeverr

S-Swnding
PMT-Befeheli Pmurimiter Tett

VS-Vine Sheir Tut
WPT-Wuer Preiiera Tut

LABORATORY TESTS
q.-Pemirimeter Riading. tent/sq. ft.
I.—UncMlinid Strength. lon«/n. ft.
W-Miittirt Content. K
U-Lnuid Limit. %
PL-Plattit Limit. %
SI- Shrinkage limit, %
LI-Len en Ignition. %
0-Ory Unit Weight. lbi./c«. ft.

pH-Meature el Soil Alkalinity or Acidity
FS- Free Swell. %

WATER LEVEL
MEASUREMENT

V~ Water Level at time shown
NW-Ne Water Enciuntarod
WD-While Drilling
BCR—Before Cuing Remoal
ACR-Aller Caung Romovol
CW-Ca»ed and Wet
CU-Cavod and Mem

Nete: Water level maatiiromenii thiwn en
the kiring loft represent cenfilient at the
time indicate!' and may net rolled italic
leveli, eipocielly in connive teili.



r UNIFIED SOIL CLASSIFICATION SYSTEM

sl COARSE GRAINED SOILS

(More than hall ol material is larger than No. 200 setve size.)
LABORATORY CLASSIFICATION CRITERIA

Clean Graveto limit or no lines)
GW Well-graded gravels, gravel-sand mu-
" " lures, little Of no lines___________

/jo Poorly graded gravels, gravel-sand mu-vr tures. little or no line*__________

Omvete wHH Fine* (Appreciable amount ol lines)

GM 1 S<Uy gravels, gravel-sand-sill mutures

« •
QC Clayey gravels, gravel-sand-clay mixtures

e*n »»ode (Little or no lines)
c\ij Well-graded sands, gravelly sands, little orJTT no lines__________________

ep Poorly graded sands, gravelly sands, imw9r or no lines

wH»i flnoo (Appreciable amount ol lines)

SM Silly sands, sand-silt mmure*

SC Clayey sands, sand-clay miiiure*

FINE GRAINED SOILS

(More than half of material is smaller than No. 200 sieve.)

Inorganic sills and very tine sands, rock
ML 'lour, silly or clayey line sands or clayey

S4lts will) slight plasticity

inorganic cla«s ol low to medium plasnci-
CL ly. gravelly ciays. sandy clays, silly clays,

lean clays

OL Organic sills and organic siity clays ol low
plasticity

MH Inorganic sills, micaceous or diatom*
ceous line sandy or silly sons, elastic silts

SILTS
AND

CLAVS

HIGHLY
ORGANIC

SOILS

CH Inorganic clays ol high plasticity. »al clays

Organic clays ol medium lo high plasticity,
organic sills

PT Peal and other highly organic (Oils

0«
G W C « —— g>MM> wwn 4 C, s — - - Between 1 ind 3

o..

GP t meeling all gradation requirements lex GW

GM

GC

Atierberg limits below A"
line or P 1 less than 4

Atierberg limits above A"
line wilh P 1 greater man J

Above A line «>in Pi
between 4 ma 7 are
borderline easel requiring
use ot Ouai symbols

0,. ID.)'
SW Co * —— giMMr mm « C. » — • - — btiwun I *na 3

* e

SP Not meeling all gradation requirements lor SW

SM

SC

Atierberg limns below A"
line or P 1. less than 4

Atierberg limns above A"
line wun P 1 greater tnan 7

Limns plotting in njicned
lone with P i Between 4
and ' are borderline cases
requiring use ol dual sym-
bols

Determine percentages ol sand and gravel Irom gram si;e curve
Depending on percentage ol lines llraclion smaller man No 200
sieve utei. coarse grained sons are classified as lonows

Less than 5 per cent . GW GP SW SP
More man 12 per cent CM GC SM SC
5 lo 12 percent . . . . . . . Borderline cases

requiring du*i irmooi$

PLASTICITY CHART

60

SO

ICH:
40r

a
I

h — r — VV^' OM jnfl MM —

40 50 60

Liquid Limit
For ciassilication ol line-gramed sotis and line fraction ol coarse-
grained sons
Atterberg Limns plotting in natcned area are borderline ciassilica-
nons requiring use ot dual symbols
Equal ion ot A-iine PI r 0.73 ILL 20)



WARZYN

1 ENGINEERING INC

I ^^ ,*na CM

L.UI13 Ul- 1 fcSa 1 fcdUHIIMCd

project .........Lejnber.ger.. Landfill... .................

Location Manitowoc, Wisconsin

STREET • P.O. BOX 9538. MAOISON. WIS. S3713 • TEL. (SOi

Boring No. .......C.-l

Surface Elevation ...
Job No. ...P. .8327.....
Sheet ......!...... of ...

i

1

/

f SAMPLE
| Recovery

' No.Type

- •

1

•

Moisture

N Depth
£_

—

— .
^^ 1

r5-
_
—
—

—

[-15-

—20-

:_25-

-30-

-35-

-40-

VISUAL CLASSIFICATION
and Remarks

6" Tnpsoil

Brown Si Ity CLAY Trace Fine Sand & Gravel

.4

Fine to Medium SAND & GRAVEL

End Boring at 35'

WATER LEVEL OBSERVATIONS
hi e Drilling

Uoon Comole

Time After D

Deoth to Wat
. Deotn to Cav

tion

'ininj
er
e in

of D•illing

SOIL PROPERTIES^

q. W u- PL n

GENERAL NOTES
Start 9/19/7&om

Crew Chief ..^ p
Drilling Method

Diete9/19/7
tig B-40...

. . . . . . . .......... ...y



t WARZYN LOG OF TEST BORIIMG

Project ............J.eraber.ger..La.nd.f.i.l.l................

Location ..........Wan.i.to.w.o.Ca..Hls.c.ons1.n.............ENGINEEPINQ IMC

'-"" CMIU STREET • P.O. BOX 9338, MADISON, WIS. S371S • TEL. (60S) 2S7-4B48

Soring No. .......Q.-.3...........

Surface Elevation ..........
Job No. .....C. 8327

Sheet .....]....... of ........1.

^ SAMPLE
Recovery

No. Type

- -

A

1

Moi

1

tture

N Depth
-
_
— .

r5-
__

I_10-

r15-

i_

— 20-

25-

1-30-

^-35-

-40-

VISUAL CLASSIFICATION
and Remarks

Brown Fine to Medium Silty SAND

Brown Clayey SILT Trace Sand & Gravel

Brown Silty CLAY Trace Sand & Gravel
Stone Chips

Brown Fine to Medium Silty SAND, Gravel,
Boulders and Cobbles

,4

End Boring at 25'

WATER LEVEL OBSERVATIONS
. /hile Drilling

IUpon Compie
Time After D

Depth to Wat
v Depth to Cav

tion

rillinj

er
e In

Of D
l

rilling

SOIL PROPERTIES^

W LL PL

1

n .

GENERAL NOTES
Start<V20/78;orr

Crew Chief ..«?$. F
Drilling Method .

piete9/20/7

?,g . . B-40 .

.................. .............. J



WARZYIM
Project .............lembe.rg§r..kand.f.i 1.1.....

Location ..........!̂ .n.i?.9.w.9.{r.»..H?.?.?P.n?.?.n..ENGINEERING INC

• 1«O» EMIL STREET • P.O. BOX 9538. MAOISON, WIS. 93713 • TEL. (6O8) 2S7-484S

Boring No. ......r.7...........

Surface Elevation ........
Job No. ...C..8327
Sheet ......1....... of ......!.

f SAMPLE
Ricsviiy

No.

1—

Type \

mwii

1

\

stars -

N Depth
-
_
—
_ 1

-
_
—
r

—
—

—

— 20-

-

30-

—35-

. ""

VISUAL CLASSIFICATION
" ~~~~ and Remarks ~

Brown Silty CLAY Gravel, Cobbles & Boulder:

X

Brown Fine to Medium Silty SAND Gravel,
Boulders and Stone Chips

A

End Boring at 25'

WATER LEVEL OBSERVATIONS
nile Drilling

Uoon Comoie

Time After D

Deotn to Wat

Deotn to Cav

tion

rilling
er
e In

Of Drilling

SOIL PROPERTIES^
. _

W LL PL

-

0

GENERAL NOTES
Start9/20/7tom

Crew Chief . J.5. . F
Drilling Method .

0iete9/20/7'
)ig B-40...

................ ..- ^



WARZYN LOG OF TEST BORING
project ...........Uroberae.r.Landfill..................

Location ........Manitpwoc.,..Wi.scgnsin..............

C-5

ENGINEERING INC

! ^*- • >•«» EMIL STREET • P.O. BOX 9538. MAOISON, WIS. S371S • TEU. (6O8) 257-4848

Boring No.

Surface Elevation ........
job NO. ...P..8327.........
Sheet ......1....... of ......1.

| ̂  SAMPLE
: | Recovery
' No.

|

1—

f—

1

r—

h-
1
|—
t—
1
1

Type \

\

|
1

Moi

1

iture

N

-4

Depth
-
_
— •

r5-
^
—

1.10-

r15-

i_

— 20-

— 25-

1-30-

r35-

j-40-

VISUAL CLASSIFICATION
and Remarks

fi" Toosoil ^~ ̂ '0

Brown Sandy SILT, Little Gravel 4 Stone
Chips

Brown Fine to Medium Silty SAND, Gravel &
Stone ChipsK -.. f7 *s)

Brown Silty CLAY Trace Fine Sand, Gravel
& Stone Chips

<- ryz

Brown Fine to Medium Silty SAND, Gravel
& Stone Chips

A

End Boring at 25'

WATER LEVEL OBSERVATIONS
While Drilling

Uoon Comole

Time After D

Deoth to Wat
Deoth to Cav

tion

rilling

er

e in

Of D rilling

. -

SOIL PROPERTIES^

q« W LL PL

1
!

D

GENERAL NOTES
Start9/20/7fcorr

Crew Chief .OS. f
Drilling Method

0.et.9/2P/7
*g . B-40

............................ ...J



WARZYN

ENGINEERING INC

LOG OF TEST BORING
Project .......... .Lemberger.. Landfill. .................

Location Manitowoc, Wisconsin

STREET • P.O. BOX 9538. MADISON. WIS. 53713 • TEU. (6Oi

Boring No. ..

Surface Ele\
Job No. .....?
Sheet ......]..

C-6

8327
.....of ..

i

...1......

J

t f SAMPLE
i

1 Recovery• «,.
i
\-
i—
i
i—
i—
i
i—
\-
\
\—
I—

Type 1

MOM

1
tiire

N Depth
1_

L— i
r5~
-_
«•

[-10-

[-15-

—20-

— 25-

1-30-

r35-

-40-

VISUAL CLASSIFICATION
and Remarks

B" Brown Mne to Medium Siltv SANH ——————

Brown Silty CLAY Trace to Little Sand &
Gravel

1

Brown Very Fine Silty SAND, Trace Clay

End Boring at 15'

.4.

i WATER LEVEL OBSERVATIONS
While Drilling

Upon Comoi*
1 Time After D

Depth to Wat
. Deoth to Cav

•tion
nllinj
er

e In

of Drilling

3 --

SOIL PROPERTIES^

q. W LL PL

i
i

D

GENERAL NOTES
Start9/20/7fcorr

Crew Chief .JS. (
Drilling Method

lpiete9/20/7
=>.g . .B-4Q..

............................. )



WARZYN

ENGINEERING INC

LOG
Project ....

Location ..

STREET • P.O.

OF= TEST BORING
Lemberger Landfill

ManitowocA Wisconsin

BOX 933B. MADISON, WIS. 53715 • TEL. (6O6

Boring No. ..>

Surface Elev
Job No. .....C.
Sheet ...... I. .

;_7

8327
...of ...

^

1

"J

• f SAMPLE
Recovery

No.

1

1

Type \

-4—

Moil

1

iture

N Depth
-
^^

r5~
-
—

1-10-

-

r15-

1-20-

r25-

—30-

-35-

— 40-

VISUAL CLASSIFICATION
and Remarks

Brown Silty CLAY, Trace to Little Fine
Sand & Gravel

_ <-
-t^

Brown Fine to Medium Silty SAND, Gravel &
Stone Chips

End Boring at 20'

jk

WATER LEVEL OBSERVATIONS
1 v*nile Drilling

Upon Cornel*

Time After D

Depth to Wat
Depth to Cav

tion
rillinj

er

e In

of Drilling

'

SOIL PROPERTIES^

q. W LL PL

I
1 !

D

GENERAL NOTES

Start 9/2 V

Crew Chief
Drilling Met

7ftompiete9/2I/7
JS R,y. B-40

hoa .

................ ............ .J



\A/ARZYI\f

ENGINEERING INC

L.LJ13

Project ....

Location ..

STREET « P.O.

UK- TtibT ESORIIMG

........ Lerober.ge.r..Lan.d.f.i.U.......... .....

Maniitowoc, Wisconsin

BOX 9338. MAOISON. WIS. S371S • TEL. (6OC

Boring No. ....C.r8....

Surface Elevation ..
job NO. ...C.. 8.327....
Sheet ....]......... of .. ...1.......

J

[ f SAMPLE
1 Recovery

No.

1

j

f

Type \

i

Moi

I

(ture
N Depth

-
_ .
— .
^_ »
j-5-

^.
—

1.10-

r15-

—

—20-

'-25-

L-30-

-35-

-40-

VISUAL CLASSIFICATION
and Remarks

x**^- ^ f f

Brown, Silty CLAY Gravel, Small Boulders,
Little Sand,

More Sandy and Silty at 6'

Less Sand & Less Silt at IT *

XI WO

Brown Silty SAND, Wet

End Boring at 20'
jk

WATER LEVEL OBSERVATIONS
lile Drilling

UDOn Comple

Time After D

Depth to Wat
Depth to Cav

tion
rilling
er
e In

of DPilling

SOIL PROPERTIES^

q« W LL PL

..._.

D

GENERAL NOTES
Start 9/ 20/

Crew Chief
Drilling Met

7&ompiete9/20/7

.JS. Rif l.. B-4°..
hod . . . . ............

. ... . J



I I

Project ..............i.ernbe.r3.e.r..U.ndfil.]...............

Location ............Man.ltow.oe*..Wisconsin...........

Boring No. ......C-9.

ENOINEERINO INC

•-"»•» CMIL STREET • P.O. BOX »338. MADISON, WIS. 33713 • TEL. (6O8)

Surface Elevation ........
Job No. .....C...832.7........

Sheet :.....]....... of ......1.

' SAMPLE
| Recovery

No.

i

1—

1

1

Type 1

k

MoiJ

1

ture
N Depth

-
-
—

i
r5-
_
—

" 10-

r15-

—20-

r25~

:_3o-

M"

— 40-

VISUAL CLASSIFICATION
and Remarks

Brown Fine to Medium Silty SAND

Brown Silty CLAY, Trace Gravel & Stone
Chips

-4

More Silty

jk

Brown Fine to Medium Silty SAND

End Boring at 35'

WATER LEVEL OBSERVATIONS
•ule Drilling

Upon Comple

Time After D
Depth to Wat

. Depth to Cav

•tion

nllinj
er

e In

Of Drilling

a

SOIL PROPERTIES^

q« W LL PL

1

D

GENERAL NOTES
Start9/21/7fcorr

Crew Chief .JS_ f
Drilling Method

1Diete9/2iy.7
?,g . .C-9....

.................. ...... ...-J



t T IM

Project ............JLeroberger..Landfill.....

Location .......... M.an.itpwoc_,Wi scons inf ENGINEERING INC

"•«« 1«O9 CMIU STREET • P.O. BOX »S38, MADISON. WIS. S371S • TEL. (6O8) 2S7-4848

Boring No. .....C.T.10......
Surface Elevation ......
Job No. .P...8327.

Sheet .....1........ of ....].

'f SAMPLE
| Recovery

Xa.

I—
1

9

3

1 ———
4

5

Typ

SS

SS

SS

SS

SS

fi 55

1

x

x

X

x

x

X

'

Moi

1

M

M

M

M

M

M

(ture

N Depth
-
I_
—
~~ i
rs~
_
—
1-10-

r15~

—20-

r25-

— 30-

-35-

-40-

VISUAL CLASSIFICATION
and Remarks

Siltv SAND

Reddish Brown Silty CLAY, Trace Sand 4
Gravel

*

Sand Gravel Seam

Brownish Red Silty CLAY, Some to Little
Sand, Little Gravel

A

SAND, Little Gravel, Trace of Silt

End Boring at 30'

WATER LEVEL OBSERVATIONS
tile Drilling

Uoon Cornpie
Time After D
Deoth to Wat

\ Deotri to Cav

tion
•illin;
er
e In

of D •illing

SOIL PROPERTIES^

q« W LI PL

. ——— . —— .

D

GENERAL NOTES
Start 9/28/

Crew Chief
Drilling Met

76om0,.t^/28/79
. JS Rig ..B-40...

hod ...................

... .................. .............. J



WARZY1M OF TEST BORIIMC5
Project .........Lemberger^Landfill...........

Location .......Manitpwoc,..Wisconsin................ENGINEERING INC

••*"" EMIl_ STREET • P.O. BOX 9338, MADISON. WIS. S371S • TEU. («O8) 257-4848

Boring No. ......C.T.l.l.......

Surface Elevation ........
Job No. .....P...8327........
Sheet .....1........ of ......].

f SAMPLE
Recovery

No.

1

?

3

4

5

6

7

Type

ss

„

SS

SS

SS

SS

SS

8 SS

1

x

x

X

X

X

x

x

X

Moi

1

M

M

M

W

M

M

M

M
i

tture
N

.

—

—

—

Depth
-
_
— .

' 5

_
—
r

—
—

—

—20-

3-25-

— 30-

-35-

-40-

VISUAL CLASSIFICATION
and Remarks

4" Sandy Topsoil. Some Sa.nd

Reddish Brown Silty CLAY, Some to Little
Sand, Trace of Gravel, Occasional Stone
Chips

Brown Silty CLAY, Little to Some Sand

Brown Silty CLAY, Trace of Sand 4 Gravel

Brown Medium SAND with Gravel & Stone
Chips

Lacking Gravel & Stone Chips
End Borina at 40'

• WATER LEVEL OBSERVATIONS
nile Drilling

Uoon Comple

Time After D

Depth to Wat
Depth to Cav

tion

rilling

er
e In

of D•illing

SOIL PROPERTIES^

v W LL PL

i

D

GENERAL NOTES
Start 9/25/7gom

Crew Chief JS . F
Drilling Method

ril^f-A J/ C. J/ '

tig . -B-.40..



\A/ARZYI\J BORING
Project ............Leroberaer..Landfill................

Location .......... Mani.towpc_,: Wi.sconsi nENGINEERING INC

*•*"• EMIL STREET • P.O. BOX OS38. MADISON, WIS. S3715 • TEL. (6O8) 2S7-4848

Boring No. .......?".'.?.......
Surface Elevation ........
job NO. .....C...8.327........
Sheet ......I....... of ......I.

f f SAMPLE
' Recovery

No.

1

2

3

4

5

fi

7

Type

ss

SS

SS

SS

SS

SS

SS

8 ISS

\

I

I

x

x

x

x

x
i

X

Moi

I

M

M

M

M

M

M

M

M

store
N

.

.

.

—

Depth
-
__
— .
__ 4

r5-
_
—

-10-

r15-

—20-

~25'

-30-

-35-

-40-

VISUAL CLASSIFICATION
and Remarks

Si I ty Hrnwn Tnpsni 1

Reddish Brown CLAY, Trace Sand & Gravel

Reddish Gray Silty CLAY, Trace Sand &
Gravel

_v

Jrownish Gray Silty CLAY, Some Sand, Trace
Gravel & Stone Chips

Jrown Medium SAND, Some Silty Clay, Little
Gravel & Stone Chips
Less Silty Clay

Pnrl Rnrinn at AD'

WATER LEVEL OBSERVATIONS
While Drilling

Upon ComD'e
Time After D
Deotn to Wat
Deoth to Cav

tion
rillinj

er

e in

of D•illing

SOIL PROPERTIES^

q» W LL PL

1

1

0

GENERAL NOTES

Start9/25/7fcomplete
Crew Chief .v!5. Rig
Drilling Method .........

9/25/7
B-40

............................... J



J WARZYIM L.UIL9 UF TEST BORING

project............A-.?nil??n9.?.r..L?.p.df.t.ll................
Location ...........ManitP.woc...Wi.scpnsi.n............

14O» EMII. STREET • P.O. BOX 9338. MADISON. WIS. 33713 • TEL. (SOS) 237-4648

Boring No. ......£-.13....

Surface Elevation ......
Job No. ...P..8327
Sheet ....!........ of ....1.

N|

r

_2

I
H
1-

h
h

h
h
K

SAMPLE^^-^
*»ec«ry

»Pl

^

<!i

1

y

X

x

X

t

Moi

I

M

M

M

M

iture

N Depth
-
I_
—
— '
- ~1
B—

——

r

—

-15-

—20-

1-30-

-35-

— Er«n

VISUAL CLASSIFICATION
and Remarks

Silty SAND, Trace Gravel & Sand

Reddish Brown Silty CLAY, Trace Sand &
Gravel

Grayish Brown Silty CLAY, Trace Sand &
Gravel

Brown, Medium to Coarse SAND, Stone Chips

End Boring at 20'

WATER LEVEL OBSERVATIONS
\ tilling

^rnoletion of OrillinQ

*^rter Drilling

• • n C a v e i n

* hour

17'

SOIL PROPERTIES^

P« W LL PL

- -

D

«

————

GENERAL NOTES

Star?/25/79Corr
Crew Chief . JS f

Drilling Method .

,DieteV25/79
Rig.B-40.. .



-"^MrfC Y IM n

Project ............Le!n!??.r.9e.r..La.0.df.ill.....

Location ...........Mani.tow.QCj..Wisconsin.

C-14

INC

1«O9 EMIL STREET • P.O. BOX 9938, MADISON, WIS. S371S • TEL. (6O8) 257-49-48

Boring No.

Surface Elevation
Job No. ...P..?.?.?7.
Sheet ....1........ of

/
i ___

'hr
W^MBH

1̂

t±
••*Ma^_.

rz
i
r"
rr
i_

5

J

hJ
7

_J

»*

'»HI
— — _

55

55

^

^

'̂

v,

l/J

Wh.lu | ,(

UpOl, i (

Timo *^ i

Depll, L

Depii, |_

IAMPLE
»»iry

1

X

x_

X

X

X

X

X
k

Moi

1

M

U

W

W

M

M

M

tture

N

_

—

^

—

.

Depth
-
I_
^~
— i
r5~
. .
—

-10-

r15-

— 20-

— 25-

— 30-

r35-

-40-

VISUAL CLASSIFICATION
and Remarks

Dark Sandv SILT

Reddish Brown Silty SAND

Brown Silty CLAY, Some to Little Sand

Trace Silty CLAY

Silty CLAY, Trace to Little Sand & Gravel

.4

Silty CLAY, Some Sand

End Boring at 35'

WATER LEVEL OBSERVATIONS
Uling

'"Dletion

»r Drillinj

Water
'-ave In

of Drilling
, h hour•

29'

SOIL PROPERTIES^

q« W LL PL

4 ———
I

0

GENERAL NOTES
Star$/25/7.9bomp.ete9/25/79

Crew Ch,efJS... Rig B-.4.0..-
Drilling Method

.................. ..... .J



WAHZYN LOG OF TEST BORING
Project ...........Lember.ge,r..Landf.i.l.l..................

Location ........Man.t.tpwoc,..Wisconsin ...

\ -

ENGINEERING INC

'-"» EMIL STREET • P.O. BOX 9936, MADISON. WIS. 33713 • TEL. <6O8> 237-48*8

Boring No. .......... ~~.'.?...

Surface Elevation ........
job NO. ...CL83.2.7..........
Sheet .....1........of ......I.

f SAMPLE
Recovery

No.

1

2

1
3

IT

5

-fi-

7

8

Type

SS

SS

SS

SS

SS

SS

SS

SS

I

x

I

X

X

X

X

4 X

X

Moi
\

M

M

M

M

M

M

VM

M

sture
N

.

—

.

—

.

_

—

Depth
-
__

r5-
__
—

j-10-

~

r15-

—20-

r25'

-30-

-35-

-40-

VISUAL CLASSIFICATION
and Remarks

Dark Brown Silty Toosoil
Brownish Grav Siltv SAND. Trace Gravel

Reddish Brown Silty CLAY, Trace to Little
Gravel & Sand
Little Gravel

Some SAND

Brownish Gray Silty CLAY, Trace Sand &
Gravel

*

Reddish Brown Silty CLAY, Trace Sand,
Occasional Gravel

Brownish Gray Silty CLAY, Trace Sand,
Occasional Gravel

Light to Medium Brown Silt Little to
Medium Sand with Some to Little Silt
Trace Gravel

FnH Rnrinn »t A(V
WATER LEVEL OBSERVATIONS

Whi e Drilling

Upon Comole

Time After D

Deptn to Wat
. Depth to Cav

tion

'illing
er
s In

of Of
^

•illing

hour

36.5'

SOIL PROPERTIES^

q. W LL PL

1

0

GENERAL NOTES

Start 9/267 7fcorr
Crew Chief ..*?S. f
Drilling Method .

Diete 9/26/7
*g ...B.-4Q..

...................... ........... J



\ WARZYN LOG OF TEST BORING
Project ............Lefnbe.r.9Ler..Landfiilj.................

Location ..........Man.ttpwpcA..Wi.sconsi.n............ENGINEERING INC

*•"«» CMIL STREET • P.O. BOX 9336. MADISON, WIS. S371S • TEL. (6OB) 257-4848

Boring No. .....C-1.6...............
Surface Elevation ...............'
job NO. ...CL8.3.2.7.................
Sheet . ...J....... of ......1........

f ^ SAMPLE
1 Recovery

No.

1

2

3

Type

SS

SS

SS

- -

\

X

X

x

Moi

I

M

W

M

store
N

—

—

_

Depth
-
_

r5~
_
—

I-IO-

j-15-

—20-

r25'

-30-

-35-

— 40-

VISUAL CLASSIFICATION
and Remarks

Little SILT, Trace of Gravel

Brown Fine to Medium SAND, Trace of Gravel

Brown Fine Silty SAND

Silty CLAY, Little Sand

End Boring at 15'

.4

»

WATER LEVEL OBSERVATIONS
While Drilling
Upon Compie
Time After D

Deotn to Wat
Depth to Cav

tion

rilling
er

e in

of D 'illing

SOIL PROPERTIES^

q« W LI PL D

GENERAL NOTES
9/25/79

Start . . . Corr
Crew Chief .OS. F

Drilling Method .

9/25/7
Diete . . . . .
?,g B-.4.Q ...

... ................. ........... ...J



WARZYN LOG OF TEST BORING

project ........ .Ueroberaer.. Site............................

Location .....M.an.t.to.W9.C..Cfiun.tyJ..Wis.C.O.nsin.....

\

Boring No. ......29............

Surface Elevation ...............
Job No C 8327
Sheet ......1. ...... of ......1.......ENIQINEEPINO INC

'•*"" EMII. STREET • P.O. BOX »S3«. MADISON, WIS. 33713 • TEL. (6O8) 257-4848.

^ SAMPLE
Recovery

No. Type 1

Moi

\

cture
N Depth

-
I_
— '

r5~
^
—

1-10-

—

—

— 20-

-

-

30-

-35-

— 40-^V

VISUAL CLASSIFICATION
and Remarks

See Log Test Boring 130

End Boring at 22.5'

WATER LEVEL OBSERVATIONS
While Drilling

UDOn Comole

Time After D
Depth to Wat
Depth to Cav

tion

rillinj

er

e in

of D
. J

rilling

i hour
14.8'

_

SOIL PROPERTIES^

q* W LL PL D

GENERAL NOTES

StartW f .'. .. Conr

Crew Chief .J.W.GF
Drilling Method

•oi.t.6/25/7
?ig 55-1 ...

........................ .............. J



1 WARZYIM

ENGINEERING INC

Ul- | tS> I

Project ...........Lfimberge.r..S.i.te

Location .. .Manitowoc.. County*. .Wisrons in......

Boring No. ......,?.?.?..

Surface Elevation ..
Job No. ....C..8327....
Sheet .....1........ of ..

.14O9 BMIL. STREET • P.O. BOX 9538. MADISON. WIS. 53715 • TEL. (6O8) 257-4848.

.f SAMPLE
Recovery

No

i

-

1

1
.Vs .̂

Typ \

4

Moi

1

sturt

N Depth
-
_
— .
__ i

r5~
_
—
:_io_

r15-

—20-

~K~

—30-

-35-

— 40-

-45-

VISUAL CLASSIFICATION
and Remarks

See Log of Test Boring #30
0-40'

She! by Tube Sample Collected 12.5-15.0'

A

i
i
i

(Continued)

SOIL PROPERTIES^

q« w LL PL D

s



ENGINEERING INC

Project ..........Lemb.erger..S.i.te.

Location .. Man i to woe.. C oy.n ty^. .W i.sc.Qn S in........

Boring No. ....29A_................

'Surface Elevation £./..?.t.;r?.
Job No. -C.8327.........——.."
Sheet .of ...2.

14O9 CMIL STREET • P.O. BOX 9538. MAOISON, WIS. 53715 • TEL. (SOS) 257-4848.

rf SAMPLE
Recovery

No Typ

i

1

Moi

1

tture
N Depth

—

i
M_

r55'

M.

—65-

1-70-

r75-

-

-85-

VISUAL CLASSIFICATION
and Remarks

See Log of Test Boring 130

<?:n 3• * • •» ! *rf

Dolomite Bedrock

A

End Boring at 73'

WATER LEVEL OBSERVATIONS
While Drilling
Upon Compl«

Time After D
Depth to Wat

L Depth to Cav
»\̂

stion
rillinj

er
e In

Of Drilling
t \ hotir 24 hours

33' 49.4'

SOIL PROPERTIES^

qi W LL PL D

GENERAL NOTES
Start 9/1.2/7^

Crew Chief . WG. F
Drilling Method

lp,ete9/.1.2/7

Rig ..550......

- - - - - - - - - ————J

o



\A/ARZVINJ

ENGINEERINO INC

V

LOG OF TEST BORING
Project ..................Leroberaer.Site...................

Location ...Manitowoc..County.,..Wi.scpnsin......

Boring No. ........r.P.........
Surface Elevation ........
Job No. ...C..8327...........
Sheet ......I....... of .....!.

.1«O» EMIL STREET * P.O. BOX 0S3S. MAOISON. WIS. S3713 • TEL. (6O8) 2S7-4B4B.

r f SAMPLE
Recovery

No.

1

2

3

4

5

6
7

1A

2A

3A

4A

Type

SS

SS

SS

ss

ss

ss
ss

ss

ss

ss

ss

T

x
x
x
x

x

x
X

x

x

x

X

Moi

\
M

M

M

M

M

M
M

M

M

M

M

(ture
K

?1

27

26

30

29

??
20

Ifi

Ifi

?9

17

Depth
-
_ .
— ..
~ x.
-

_
—

" 10-

—

—

—20-

-

—25-

—30-

-40-

VISUAL CLASSIFICATION
and Remarks

§own Fine SAND, Trace Silt, Trace Gravel
M)

— 1

i

&«ay»-5ILTY CLAY, Little to Some Sand,
TraceGravel (CL)

V j_^^ f^

Gray SILTY CLAY, Some Sand, Trace Gravel
(CL)

tnd borinq at 40'
WATER LEVEL OBSERVATIONS

While Drilling
Upon Comoie
Time After D
Deoth to Wat
Deoth to Cav

tion

rilling

er

e In

of D
i_

rilling

hour
32.8'

SOIL PROPERTIES^

,.

i.n/
1.0
i ^i
1.5

3.2/
3.0

1.5/
1.5
1.5/
1.5

W LL PL 0

GENERAL NOTES
Start6/26/7g;omDlete6/26/7
Crew Chief rHP.. Rig ......T.r"..'.
Drilling Method

................................. ...... J



WARZYN

ENOINEEERINQ INC

LOG OF TEST BORING
Project ..................Lemberger..S.ite..................

Location

31Boring No.

Surface Elevation
Job No. C 8327iSheet of

. 1«O9 EMIL STREET • P.O. BOX 9S3». MADISON. WIS. 33713 • TEL. (SOS) 257-4848.

f SAMPLE
1 Recovery

No.

1

2

3

4

5

6

7

Type

SS

SS

jjjj

$S

SS

ss
SS

\
x
x

x
x

I

x
X

Moil

1
M

M

M

M

M

M

M

tture
N

11

3ft

40

2f>

21

??

21

Depth
-
_

-
...
—

j-10-

—

^-

—20-

r25-

30-

r«-

— 40-

VISUAL CLASSIFICATION
and Remarks

Reddish Brown SILT, Some Sand, Some Clay,
Trace Gravel (CL.CL-ML)

End Boring at 22'

WATER LEVEL OBSERVATIONS
Whi e Drilling

Upon Compie
Time After D

Depth to Wat
» Depth to Cav

tion

rillinj

er

e In

of D
5

•illing

t hour

SOIL PROPERTIES^

q.

IB*
? y2.S

3.S/
4.0

2 5/
2.7

3.0/
3.5
3.0/
3.0

W u PL

i

D

GENERAL NOTES
Start6/26/7i:orr
Crew Chief JWG. f

Drilling Method

piete6/26/7
?,g 55-1

J



Project ............Lemb.erger...site..................

Location ..W.anito.w.oc..C.o.u.rj.ty.*..V(i.s.cQnsi/i.ENGINEERING INC

••'"*' CMIL STREET • P.O. BOX 9338, MADISON, WIS. 33715 > TEL. (6O8) 257-4848

Boring No. ..................

Surface Elevation ......
Job No. ..P...832.7.........
Sheet .....1....... of .....

f SAMPLE
Recovery

No

1

2
I——

3

4
i

5

6

7

8

9

in

n

V

Type

SS

SS

s$

SS

55

$5

$$

S.S

SS

SS

SS

1

I

1i

x

%

X

x

X

x

x

%

X

Moi

*

M

M

n
M

M

M

M

M

M

M

M

sture
H

3?

15

19

IS

24

'??'

84

?fi"

fin

S9

o

Depth
-
!_
—

I_5_

_
—

-10-

r15~

—20-

[-25-

1-30-

-35-

— 40-

-45-

VISUAL CLASSIFICATION
and Remarks

Reddish Brown SILT, Some Sand, Some Clay,
Little Gravel (CL-ML)

Brown SAND Snme Silt- Trace Clay (SM)

Reddish Brown SILT, Some Sand, Some Clay
Little Gravel (CL-ML)

A

Jrown, SILTY SAND, Little Clay, Trace
travel (SM-SC)

End Boring at 45'

(Continued)

SOIL PROPERTIES^

Q«

H1 • J

1 ^
2.0

w LL PL D

_ y



WARZYN LOG OF TEST BORING
project......Lwbe.rs.er..s.j.te..............................

Location .... Ma n i. to woe. .C o[unty,_. .W i.s c p p. s i.n.....ENGINEERING INC

«•"«» EMIL STREET • P.O. BOX 9S38. MADISON. WIS. 33715 • TEL. (6O8) 237-4848

32Boring No. ........r...
Surface Elevation
Job No. .....C..832.7.
Sheet .....2....... of

(~ SAMPLE
Recovery

No. Type

i

1

Mois

i

ture
N Depth

™ î

1.50-

—55-

1-60-

65-

~-n-

~75'

1-80-

-85-

VISUAL CLASSIFICATION
and Remarks

-

WATER LEVEL OBSERVATIONS

While Drilling
Upon Compu
Time After C
Depth to Wa

. Depth to Ca\

Jtion
rillini
ter

/e In

of Drilling

3 k hour

20'

SOIL PROPERTIES^

q. W LL PL D

GENERAL NOTES

Star6/27/79Cort

Crew Chief J-V.?. 1
Drilling Method

lpiet^/27y29
^ig 55-1......

............................. - J



WARZYN

ENGINEERING INC

LOG OF TEST BORING
Project .......... L.ernberaer.. Si.te.. ...... ..................

Location

Boring No. ........?.?.........

Surface Elevation ........
Job No! ...C...8327...........
Sheet ......1....... of ......1.

.140* EMU. STREET • P.O. BOX 9338. MADISON, WIS. 33713 • TEL. (6O8) 237-4848.

^ SAMPLE
Recovery

No.

1

2

3

4

5

6

7

8

9

in

Type

SS

§§

SS

SS

SS

SS

SS

SS

SS

SS

\
I

I

x
X

I

Y

I

x

k X

x

Moi

\
M

M

M

M

M

M

M

M

M

M

tture

N

40
(

35

?fi

42

37

9Q

44

41

*n

fio

Depth
.
__
"~ i

1_5_

.̂
—

^-lOH

r15-

—
—20-

•̂̂

-

— 30-

r35-

|_40-

VISUAL CLASSIFICATION
and Remarks

ygp^rH I ———————————————————————————————————

Brown SILT, Some Sand, Some Clay, Trace
to Little Gravel (CL.CL-ML)

Jrown SAND and Silty Sand, Little Clay,
Trace Gravel (SM-SC)

End Borina at 40'
WATER LEVEL OBSERVATIONS

While Drilling

Upon Comple

Time After D

Deoth to Wat
» Deoth to Cav

tion
rilling
er
e In

of D
*

•illing
hour

40.9'

SOIL PROPERTIES^

q.

2.0

4.5n

W LL PL D

GENERAL NOTES
Start7/3/7?

Crew Chief
Drilling Met

]
Complete
OHRR,0 5

hod .........

7/3/79
5-V""

............................ J



WARZYN

ENGINEERING INC

LOG OF TEST BORING
Project ..........Le.rnberser..Site..........................

Location .Mani.towoc.£ounty.,..W.iscons.in.........

Boring No. ......34...

Surface Elevation
Job No. ...C.S327...
Sheet ........!..... of

. 14O9 EMIL STREET • P.O. BOX »538. MADISON. WIS. 53715 • TEL. (6O8) 257-4848.

f SAMPLE
l Recovery

1 No.

u
?

1

3
•
1 4

5

6

7

R

q

Type

SS

S.S

SS

SS

SS

SS

SS

ss

SS

i

\

x

x

x

x

x

x

x

x

x
V

Moi

1

M

M

M

M

M

M

M

sture

N

in

i?

3*5

45

?9

?1

^

M ^7"

M >9c»

Depth
-
_

-
_
—

j-10-

r15-

—20-

—25-

—30-

-35-

-40-

VISUAL CLASSIFICATION
and Remarks

Brown SILT, Some Sand, Some Clay, Trace
Gravel (CL.CL-ML)

.4

Brown SAND, Some Silt and Clay, Trace
Gravel (SH)

End Boring at 35'

WATER LEVEL OBSERVATIONS
' Whi e Drilling

Upon Comple

Time After D

Deotn to Wat
. Deotn to Cav

tion
•illing
er
e In

of D
_i

•illing

i hour

SOIL PROPERTIES^

q.

1 ItZ.Cr

Q,Jf
T.O

? S

2 5/3.5

2iy
3.5

W LL PI

..._. .

0

GENERAL NOTES
Start7/6/79Com

Crew Chief y*!y. f
Drilling Method

oiete7/6/79
),g . ...55-1...

............................. ...^



WARZYN 1.UL3 OF BCJRIIMG

project.........LBmberser..S.i.te....................

Location ..Manitpwoc.Cpunti'.,..Wi.scpnsin.

1*O9 CMIL STREET > P.O. BOX 9338. MADISON, WIS. 53715 • TEL. (6O8) 257-4848

Boring No. .........T.T.......

Surface Elevation .......
Job No. ...C..83Z7.........
Sheet ...J......... of ....2.

x ——————————
/ SAMPLE

No.
^^^^^

4|

I

"icovery
Typi»i 1^— .

«—

Moi

J_

sture
N Depth

-
-
— .

r5-
^_

:_io-

r15-

—20-

r25-

—30-

1-35-

— 40-

-45-

VISUAL CLASSIFICATION
and Remarks

See Log of Test Boring #36

a

(Continued)

SOIL PROPERTIES^

q«

5.0

w LL PL 0

/



Ij WARZYN LLJta OF TEST BORIIMG

Project ................Uen)b.8rge.r...S.Ue.....................

Location ^nytOWOC ^County, ^1sc.°.n.s..in........ENGINEERING INC

'•""» EMIU STREET • P.O. BOX 9338, MADISON, WIS. 53715 • TEL. (6O8) 257-4848

Boring No. .............
Surface Elevation .
Job No. .....C..83.2.7..
Sheet .....2....... of .

( SAMPLE
Recovery

No. Type 1

Moii

1

Eture
N Depth

—

-

50-

r55-

M_

r65'

^-70-

r75-

—80-

-85-

VISUAL CLASSIFICATION
and Remarks

End Boring at 47'

A

WATER LEVEL OBSERVATIONS

While Drilling
Upon Compl«

Time After D

Depth to Wa
L Depth to Cav

stion
rillin

ter
e In

of Drilling

3

SOIL PROPERTIES^

q. W LL PL D

GENERAL NOTES

Start 9/1.V7&XT
Crew Chief ..W.P. f
Drilling Method

1p,ete 9/1.1/7
,,g 550.......

..................................... -^



T I'M

^NGINEERINQ INC

Project .............Lemberger.S.ite.......................

Location ....Man.ilavtoc.Caun.ty.,..Wisconsin.......

Boring No. .......r.?...........

Surface Elevation .........
Job No. ..C..83.2.7.............
Sheet ......1...... of ......Z.

.14O0 EMU. STREET • P.O. BOX 9S39. MAOISON, WIS. S371S • TEL. (6OB) 237-4848.

f SAMPLE
Recovery

No

1

2

3

4

5

y

7

8

9

10

11

^

Typ

SS

s$

$$

SS

SS

ss

ss

SS

ss

ss

ss

1
x

x
x
X

x

x

x

x

X
1

x

x

Moi

1
M

M

M

M

M

M

M

M

M

M

M

sture

N

5fi

70

39

48

24

?]

48

%

^

<il

SR

Depth
-
!_
—
— i
r5-
—
—

-10-

j-15-

—20-

j-25-

30-

1-35-

— 40-

«"

VISUAL CLASSIFICATION
and Remarks

Z'So.%
8" Topsoil

Brown SAND and Gravel, Some Silt and Clay
(SM)

Reddish Brown SILT, Some Clay, Some Sand,
Trace Gravel (CL)

.*

jray to Brown SILT and Sandy Silt, Some
Hay (ML.CL-ML)

«09.f

rown SAND, Trace to Some Gravel, Trace
lit (SM)

(Continued)

SOIL PROPERTIES^

q«

4.5^

4.5+

3.0/
3.b+

1.5/
2.0

w LL PL D

J



1' WARZYN

i
r-V

LOG OF TEST BORING
Project .............L.embe.rger Si te...........

Location Man.i towo.c. C ounty.,.. W i scons i n.ENGINEERING INC

1*O» CMIl. STREET • P.O. BOX 9538. MADISON. W1S. 53715 • TEL. (6O8) 257-4848

Boring No. ........?...
Surface Elevation .
Job No. ...Q..8327..................
Sheet ...2......... of .....2........

C SAMPLE
Recovery

No

12

13

14

15

16

TfP

SS

SS

SS

No

No

^

1

X

X

X

Samj

Samj

Moi

1

M

W

W

le

le '

tture
N

24

22

65

?r

?1"

Depth

1-50-

I_55-

—60-

1-65-

j-70-

-75-

-80-

-85-

VISUAL CLASSIFICATION
and Remarks

*
gO 5^ '

Dolomite Bedrock

jk

End Boring at 73'
* Brown SAND, Trace to Some Gravel, Trace

Silt (SM)

WATER LEVEL OBSERVATIONS
While Drilling

Upon Comple

Time After D

Oeotn to Wat
. Depth to Cav
5\^

»tion

rillinj
er

e In

Of Drilling
, 'a hour 24 hours

32' ?R'R"

SOIL PROPERTIES^

q« W LL PL D

GENERAL NOTES

Start 8/29/7|orr

Crew Chief ..HP. F
Drilling Method .

,P,ete 8/29/7
Rig ..550 ....

....................................... -J



\A/ARZYIM l-ULa LJh- I fctiT BORIIMG

project..........Leroberaer..site..........................

Location ....Man.i.tQWQ.c..County.,..Wi.sconsin.....ENGINEERING INC

"•"" EMIL STREET • P.O. BOX 9938, MADISON, WIS. 53713 • TEL. (6O8) 237-4848

Boring No. ........?.!..
Surface Elevation .
Job No. .C..8327.....
Sheet ......I....... of .

^ SAMPLE
Recovery

No.
^̂ •̂ M>

1

?

3

4

s

_fi_
1

7

_a_

-*-

Type

SS

SS

<;<;

SS

S^

SS

SS

ss

ss

1
Y

x

x

Y

X

x

Y

x

I

Moil

1
M

M

M

M

M

M

M

M

M

,ture

N

14

17

??

37

Ifi

17

14

29

43

Depth
-
I_
—
_ i

r5~
_
—

:_io-

I_15_

1-20-

r25-

1-30-

1-35-

-40-

VISUAL CLASSIFICATION
and Remarks

Reddish Brown SILT and Silty Clay, Trace
Gravel (CL.CL-ML)

jk

Gray to Brown SAND, Some Silt and Clay,
Trace Gravel (SM-SC)

End Boring at 35'

i_ WATER LEVEL OBSERVATIONS
Wm e Drilling

Upon Compie
Time After D
Depth to Wat
Depth to Cav

tion

rilling
er
e In

of D
, k

rilling

hour

SOIL PROPERTIES^

q«

2.0/
2.5

If
.7

? n/
2.0
4.0/
4.U

3,o/
3.5

1 5/\:r

2.0/
2.5

4.B/
4.5

. _._

W LL PL

:. -

D

GENERAL NOTES
Start 7/9/7
Crew Chief
Drilling Met

9Comp,ete 7/9/79
JWG. Rig ..55-1....

hod ...................

...................... ............. .J



WARZYN Uf

Location ........Hanitpwpc,.. Wisconsin
ENGINEERING INC

'•*"" EMIL STREET • P.O. BOX 9938. MADISON, WIS. 53715 • TEL. (6O8) 257-4848

Boring No. ......3.8B........

Surface Elevation .......
Job No. ...Q..832.7...........

Sheet . .....!.... of .....]..

f SAMPLE
Recovery

No.

1

Type 1

Moi

\

it lire
N Depth

f-_
_
— .

j-5-

_
—

1-10-

r15-

—20-

-

j-25-

1-30-

-35-

-40-

VISUAL CLASSIFICATION
and Remarks

See Log of Test Boring #39

•

End Boring at 22'
.4

WATER LEVEL OBSERVATIONS
»^hil« Drilling

Upon Comple
Time After D

Depth to Wat
Depth to Cav

tion

rilling

er

e In

of Drilling

SOIL PROPERTIES^

q. W LL PL D

GENERAL NOTES
st.rt7/3/79Comelet.7/3/79
Crew Chief ...... RIQ ...........
Drilling Method .

J
^/



I WARZYIM LOG OF TEST BORING
Project ...............L.emberge.r..S.|te

Location ......M.a.niltp.\̂ .<:..C.ountyj..Wi_scpnsi.n..... ENGINEERING INC

^« ——_1*O« CMIL STREET • P.O. BOX 9538. MADISON, WIS. 53715 • TEL. (60S) 257-4848

Boring No. .......39............

Surface Elevation ..?.?£.-.
Job No. --C..B327............
Sheet .....1........ of ......3..

'^ SAMPLE
Recovery

No.
'

1

?

3

4

5

6

7

8

9

10

n

X

Type

SS

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

1
f

V

X

*

*

K

X

x

tf

x

x

Moi

1
M

M

w

w

M

W

M

M

M

M

M

sture
N

g

?R

47

23

17

24

17

37

•jfi

?

fa

Depth
-
—
r~ i

r5-
—
—

" 10

1-15-

—20-

[-25-

—

[-30-

-35-

— 40-

-45-

VISUAL CLASSIFICATION
and Remarks

Black ToDsoil

Brown SILT, Some Clay, Trace to Little
Sand, Trace Gravel (CL.CL-ML)

^

Brown SAND, Some Gravel, Some Silt, Trace
Clay (SM-SC)

(Continued)

SOIL PROPERTIES^

q«

4, t i

5.0+

w LL PL D

J



ENGINEERING INC

project ........Lemj>erger...5.i.t.e.............................

Location ......Mam.tDWQC..Couniy^.kiscon.s.in.-..

Boring No. ......3?..

Surface Elevation
Job No. .....Q..8327..

Sheet ...2. ••••••• of .....3........

.14O9 EMIL STREET • P.O. BOX 9338, MADISON. WIS. S371S • TEL. (6O8) 2S7-4848.

/" SAMPLE -
Recovery

No

1
1?

13

14

I l5

16

17

18

19

Typ

SS

ss

ss

ss

ss

ss

ss

ss

1

x

X

X

X

X

X

x
t

x

Moi

1

M

M

M

W

w

W

w

w

sture
N

fin

6?4

6(?3

39

40

34

40

Depth

—

jj-50-

r55-

^-60-

|-65-

1-70-

-75-

-80-

-85-

VISUAL CLASSIFICATION
and Remarks

Brown SAND, Some Gravel, Some Silt, Trace
Clay (SM-SC)

SAND, Some Gravel, Some Silt and Clay
(SM-SC)

A

Brown, Silty CLAY (CL)

Brown SILT Trace Fine Sand (ML)

*' j.?-i>
Dolomite Bedrock

SOIL PROPERTIES^

q. W

(CONTINUED)
«

LI PL D



WARZYIM
Project .........Leraber.ger..Site.....................

Location ....Ma.rji.tp^p.c...Cpunt̂ .,..Wi.sconsi.n.SNGINEEPING INC

KO9 EMIL. STREET • P.O. BOX 9538. MADISON, WlS. 53715 • TEL.. (6O8) 257-4640

Boring No. ..........39.....

Surface Elevation ........
Job No. C..8327.............
Sheet ...3......... Of 3

f SAMPLE
Recovery

No. Trpe \

Moi

\

1 —————1

tture
N Depth

—

—

"90-

400-

—

—

—

(r
—

(r

.

tr
t i l l

VISUAL CLASSIFICATION
and Remarks

Dolomite Bedrock

End Boring at 87'

*

WATER LEVEL OBSERVATIONS

Wt-iile Drilling

Uoon Completion of D
Time After Drilling 3
Depth to Water
Depth to Cave in

rilling
hour

SOIL PROPERTIES^

q« W LL PL

1

0

|

GENERAL
Start 6/13/7gorr

Crew Chief J.V.5.
Drilling Method

NOTES

-ipiete6/13/7
sj-o 55.-1...

. . . . . . . . . . . . . . . . . . . . . . . . . . . J



ENGINEERING INC

project ...............J.OTbfirser..Sit.e...............

Location ..Mani.towoc..County,..Wisconsin..

Boring No. .
Surface Elevation .?.?..$.:•
Job No. ....P...?A?7............
Sheet .....1....... of .....1.....

( SAMPLE
Recovery

Ho. Type 1

Moii

1

ture

N

i

Depth

—

—

7 Qf\

:-95-

400-

405-

410-

rlis-

^20-

i -- • i I ! ItJ

VISUAL CLASSIFICATION
and Remarks

0-87' See Log of Test Boring #39

Dolomite Bedrock

End Boring at 120'

WATER LEVEL OBSERVATIONS

ile Drilling
Upon Comple

Time After D
Depth to Wat
Depth to Cav

lion
rilling

er
e in

of Drilling

i

SOIL PROPERTIES^

q- W

1

LL PL D

i i i

GENERAL NOTES

Start 9/20/7fton

Crew Chief .h?..

Drilling Method

ipiete 9/20/7
=?,g.. 5.50.....

J
^/



WARZYN LOG OF TEST BORING
project ...........Lemb.e.rger...$.i.te.........................

Location ..Manitowo.c.County, Wisconsin

40

ENGINEERING INC

1*O9 EMIL. STREET • P.O. BOX 9338. MADISON, WIS. S371S • TEL. (6O8) 257.4848

Boring No. ..

Surface Elevation .......
Job No. ..C..83E7...........
Sheet .....1........ of ....?..

,/" SAMPLE
Recovery

1 No

P-
2

I——
3

1 4

1

5
1

rr
i

71
1:

1
9

10

n

X.

TN

§5

SS

ss

ss

ss

ss

ss

ss

55

SS

SS

T

J(

x
IK

X

x

X

X

x

fl

x

x

Moi

M

M

M

M

M

M

M

M

M

M

W

sture
N

1

3

A(

H

21

69

6(?8

fa(}3

o/6

?fi

9fi

Depth
-
1.

-
—
—

s*

|-15-

—20-

_

^e—25—

30-

—35-«r»

— 40-

-45-

VISUAL CLASSIFICATION
and Remarks

Brown SAND, Some Silt, Some Clay, Little
Gravel (SC)

/} /°

fio^fSILT, Some Clay, Some Sand, Little
Gravel (CL)

' ' 1 f f 1

^y««-"»«^«
Gray Brown SAND, Little Silt, Trace Gravel
(SM-SC)

.4

Gray SILTY CLAY, Some Sand, Trace Gravel

SAND, Some Silt, Some Gravel, Trace Clay
(SM-SC)

End Boring at 45'

(Continued)

SOIL PROPERTIES^

*

W.0

2.0/
2.0

1 «5/
3.5

3 n/
3.0

3.0/
3.0

W LL PL D

s



I
WARZVIM

ENGINEERING INC

Ul- I t» I fc

Project ..............UejRberger.S.ite.............

Location Mni.tQwo.c..Cfiu[\tXi..Wis.c.ons.i.n

40Boring No.

Surface Elevation .
Job No. ....C..B223..
Sheet .....2....... of .

. 14O» EMIL STREET • P.O. BOX 9S38. MADISON. WIS. 53715 • TEU. (6O8) 257-4848.

f SAMPLE
Recovery

No. Type

I

1

\

Moi

1

sture
N Depth

—

__ i

^-5G-

r55-

—60-

—65-

1-70-

^75-

-80-

-85-

VISUAL CLASSIFICATION
and Remarks

A

WATER LEVEL OBSERVATIONS
While Drilling
Uoon Comply

Time After D
Depth to Wat

V Depth to Cav
i\̂

>tion
rillin;

er
e In

of Drilling
j % hOL r

SOIL PROPERTIES^

q. W LL PL 0

GENERAL NOTES

Start 6/21/

Crew Chief
Drilling Met

7a0mDiet^/2U79
JWG. Rjg ..55-1....

hod ...................

.................................. ..-.^



XA/AHZYIM l-Ulla Ul- I fcSl

Project ............Lember3er..Site..................

Location ...Manitowoc.County.,..Wisconsin[ENGINEERING INC

1*O» EMIL. STREET • P.O. BOX 9338. MAOISON. WIS. 53715 • TEL. (6O8) 257-4848

Boring No. ........*.].

Surface Elevation
Job No. ...C.S327..
Sheet ......1....... of

^ SAMPLE
| .Recovery
' No.

h

h2-
3

i-r4
1

t^-

6

7

8

9

Type

SS

SS

55

SS

SS

55

55

SS

-«-r

\
x

x

X

X

X

X

X

x

x
i

Moi

1
M

M

H

M

M

M

W

W

M

iture

N

IS

14

59

17

40

24

26

?7

^T
#-

Depth
-
1.
— .

4

r5-
__
—

1.10-

r15-

—20-

r25-

—30-

-35-

40-^W

VISUAL CLASSIFICATION
and Remarks

Brown SAND, Some Silt, Little Gravel,
Little Clay (SC)

Reddish Brown SILT, Some Sand, Some Clay,
Trace to Little Gravel (CL.CL-ML)

A

Brown SAND, Some Gravel, Some Silt, Trace
Clay (SM-SC)

rrtt IJ^-L:'*
Grey/SILTY CLAY, Some Sand, Trace Gravel
(CL) ' l

End Borina at 40'
• WATER LEVEL OBSERVATIONS

Whi e Drilling

Uoon Comole

Time After D
Deoth to Wat

. Death to Cav

tion

rilling
er
e In

of D
^
'illing
i hour

SOIL PROPERTIES^

q.

1.2/
1.5

W

2 ' 5 ^16

i ^f
1.5

1.5/
1.5

? , f > i
2 .5

W LL

___4 , . .

PL D

GENERAL NOTES
Start6/27//

Crew Chief
Drilling Met

rfcomDlete6/27/7'

JWGR.g .55-1. ...
hod ...................

........................ ....... J



I-.WVV0 W»|- I 1=53 I DUJI-IIIM19

Project .......Le.1l.t?er.9e.r...s..ite............................

Location .....Ma.n.itpwpc..County..Wisconsin....ENGINEERING INC

••""> EM1L STREET • P.O. BOX 9538. MADISON, WIS. S371S • TEL. (6O8) 237-4848

Boring No. .............?.....
Surface Elevation .......
Job No. ..C.B327..........
Sheet ....1........ of ....3.

/^ SAMPLEi
Recovery

No.

1

2

3

4

5

6

7

8

9

10

V

Type

<5S

55

SS

55

SS

55

SS

5S

ss

SS

1
x
x

X

x

X

x

X

¥i-

x

x

Moil

I

M

M

M

M

M

M

M

M

M

M

Eture
N

14

?4

?fl

?7

44

?0

21

?n '

4R

94'

Depth
-
_
—

r5-
.̂
—
:_io_

r15-

•^— —

— 20-

—

r25-

30-

^̂ .•v

^-35-

1-40-

-45-

VISUAL CLASSIFICATION
and Remarks

Shelby Tube Sample 5.5' to 7.0'

Reddish-Brown SILT and Silty Clay, Little
to Some Sand, Trace to Little Gravel
(CL.CL-ML)

V•>
V-c£-

1 ' * ) • ^{
er-rrtf'-^Vo--' Zt'-*x*s- ' ^C'-V.

^ * '
Gray 'SILTY CLAY, Little Sand, Trace to
Little Gravel (CL.CL-ML)

^ J */<»•<'/«.*- .̂-,, ^^ rx- -/? S~I

LJ "̂1 ^ i / ^^ - fr/i
Gray Mottled SILT, Some Clay,' Little Sand
(CL-ML)

Gray to Brown SAND, Trace to Some Silt,
Trace to Little Gravel, Trace Clay
(SM-SC) \I<L*I c.'*-^;.''r r~**

\JJ p&* f C-v-"dLc'|-,

(Continued)

SOIL PROPERTIES^

q>

3.0/
3.0

4,5/
4.5

?,n/
2.0

3.5/
4.0
*

3 . f 5 /
4.0

4 St
4.0

w

1

11 PL D

y



•ENGINEERING INC
V

Project ............UeJPberger.Site...................

Uocation ....ManitpwQc.C:punty,..W.1scon5.i/i.

Boring No. ..........4..

Surface Elevation .
job NO. ....C..832.7..
Sheet ...2......... of .

.14O9 BMIL. STREET • P.O. BOX 9538, MADISON. WIS. 53715 • TEL. (6O9) 257-4848.

f SAMPLE '
Recovery

No.

11

12

13

14

15

16

17

18

Type

SS

SS

SS

SS

SS

SS

SS

SS

I

X

X

X

X

X

X

X
\

X

Moi

\

M

M

M

M

M

M

M

M

tture
H

6?1

6?6

6^6

S(?5'

5?o

??'

94"

?1«

Depth

—

3T i
--50-

[-55-

50-

[-65-

[-70-

I~75-

3-80-

-85-

VISUAL CLASSIFICATION
and Remarks

Gray to Brown SAND, Trace to Some Silt,
Trace to Little Gravel (SM-SC)

] r I • \
0 '*«C5 ]——— Al 3""*'

-'*/ ^ l^l*, r^/s;/f
* ' J • '
h*c i' *o I*-*'*-'' '.r*.>jr\

af <r- *<* °
5-'? - />l^c,l

hrcus*c+- iha./* r<?$ i

SOIL PROPERTIES^

q. w

f
(CONTINUED)

'

IL PL D

V



WARZYN LOG OF TEST BORING
project........leNberger...Site.............................

Location ..... Ma n i tpwoc C qu n ty, W iscon s in.

42

ENGINEERING INC

• ———————_1«O9 EMIL STREET • P.O. BOX 9538. MADISON, WIS. 53715 • TEL. (SOS) 257-4818

Boring No.

Surface Elevation ........
Job No. ....C...8.327.........
Sheet ...^.......... of .....?..

/ SAMPLE •
Recovery

No.

19

Type

SS

1

x

i

Moi

I

M

tture

N

'?R'

* i i

Depth

1-95-

"100-

" loa

—

VISUAL CLASSIFICATION
and Remarks

Gray to Brown SAND, Trace to Some Silt,
Trace to Little Gravel (SM-SC)

End Boring at 90'

.*

WATER LEVEL OBSERVATIONS
While Drilling

Upon Comple

Time After D

Depth to Wat
Depth to Cav

tion

rilling

er

e In

of Drilling
) ^ hOLr

SOIL PROPERTIES^

q. W

|

LL PL D

i i
GENERAL NOTES

Start 7/10/78;orT
Crew Chief .JWGf
Drilling Method

ipiet3/10/79
3,3.55-1....

J



WARZVIM

ENGINEERING INC

L.LJLJ OF TEST BORING

Project .............Lemb.e.rger...S.Ue.... ...................

Location ..̂ .nj.tpy^pc County, Wisconsin

Boring No. 43
Surface Elevation .........
job NO. .....C..83.2.7.........
Sheet ...1......... of ......?.

.14O9 EMIL STREET • P.O. BOX 9338. MADISON, WIS. 53715 • TEL. (6O8) 257-4848.

f SAMPLE
Recovery

No.

1

2

3

4

5

6

7

8

9

in

n

v

TXP

55

$s

S5

SS

SS

SS

SS

SS

55

SS

SS

I
I

x
x
X

x

X

X

X

-4-

x

x

Moi

1
M

M

H

M

M

M

M

W

W

W

W

store
N

9

21

37

27

17

1$

6<?1

6£b

6Ch

94

9?

Depth
-
~—
— .

r5-
!_
—

I_10-

Z-15-

" 20-

r25~

30-

-»-

— 40-

r45-

VISUAL CLASSIFICATION
and Remarks

Toosoil

Brown SAND, Some Silt, Little to Some
Gravel, Little Clay (SC)

Brown SILT, Some Clay, Some Sand, Trace
to Little Gravel (CL)

Brown SAND, Some Silt, Some Gravel, Trace
to Little Clay (SM-SC)

(Continued)

SOIL PROPERTIES^

q« w LL PL

-

D

J



I WMRZYIMi I B=» I C3UI-4IIMV3

Project ............Umbgr.ger.Si.te........................

Location ..Wan.it.OwO.C..C.oun.tyA..Wi.scpns.i.n.......ENGINEERING INC

•-*"* EMIL STREET • P.O. BOX 9938. MADISON, WIS. S3719 • TEL. (6OB) 237-4848

Boring No. .......A3.

Surface Elevation
Job No. ....C..S32I.
Sheet .....Z....... of

/^ SAMPLE
Recovery

No. Type

(

1
Moi

i

iture
N Depth

—

—

j-50-

r55-

—60-

65-

1-70-

I~75-

— 80-

-85-

VISUAL CLASSIFICATION
and Remarks

Brown SAND, Some Silt, Some Gravel, Trace
to Little Clav. (SM-SC)

End Boring at 47'

.4

WATER LEVEL OBSERVATIONS
>^Vhi e Drilling

Uoon Cbmp «

Time After D
Deotn to Wa

. Deoth to Cav
s\^

•tion

rillini

ter
e In

of Drilling
j Jz hornM

SOIL PROPERTIES^

q* W LL PL 0

GENERAL NOTES

Star£/14/7Sborr

Crew Ch.ef $$. f
Drilling Method .

,P.eteV14/7<

R )g..55-L..

.............................. ...... -J



WARZYN

.ENGINEERING INC

LOG OF TEST BORIIMG
Project ...............L.ejnberger...Site.....................

Location Ma.n.i.tQwo.c...County.,..Hisc.ojDS.in..........

Boring No. .......43A......

Surface Elevation .......
Job No. .....P...???? . . .

Sheet .....1........ of ....•?.

EMIL STREET • P.O. BOX 9538, MADISON, WIS. 53715 • TEL. (6O8) 257

f SAMPLE
!( Recovery

No.

.V̂ ...

Trp 1

-4-

Moi

\

sture
N Depth

-

—

r5~
_
—
:_io-

j-15-

—

—20-

r25-

— 30-

—35-

— 40-

-45-

VISUAL CLASSIFICATION
and Remarks

Brown SAND, Some Silt, Little to Some
Gravel, Little Clay (SC)

3" She! by Tube
Brown SILT, Some Clay, Some Sand, Trace
to Little Gravel (CL)

Brown SAND, Some Silt, Some Gravel, Trace
to Little Clay (SM-SC)

A

(Continued)

jtt^jt a ^S

SOIL PROPERTIES^

q« W LL PL D

y



ENGINEERING INC

Project ..............L?.rPJ?.(?.':9?.r..S.ite................

Location .. .ty? n i to woe C ou n ty, w isc p n s i.n

Boring No. .....

Surface Elevation T7-.5JL.Tt.
Job No. ......C..832.7..............

Sheet .....2....... of .......3......

.14O0 EM1L STREET • P.O. BOX 9538. MADISON. WIS. S3715 • TEU. (6O8) 257-4848.

f SAMPLE
Recovery

No. Type 1

i

Moi

1

tture
N Depth

—

—

- •

—

55-

1-60-

^-70-

-75-

-80-

-85-

VISUAL CLASSIFICATION
and Remarks

Brown SAND, Some Silt, Some Gravel, Trace
to Little Clay (SM-SC)

Dolomite Bedrock

SOIL PROPERTIES^

q. W

1
(CONTINUED)

LL PL D



I WARZ

I ~NGINEERIN

••s^

YIMr
G INC

14O9 EMIL

f SAMPLE
Recovery

No. Type \

Moii

1

-t ————

ture

N

! i i

Depth

—

i <
" 90

r

—
—

—
—
—

—

i-VJCa LJI- 1 t=±i 1 ULJMIIMG

Project Lemberger Site

Location Mani tp.wpc..C.oun.tyx. W.iscpn§.i n ..

STREET • P.O. BOX 9538, MADISON. WIS. 53715 • TEL. (6OE

VISUAL CLASSIFICATION
and Remarks

Dolomite Bedrock

End Boring at 97.5'

-

WATER LEVEL OBSERVATIONS
V*v. nle Drilling

Upon Compie
Time After D

Depth to Wat
Depth to Cav

tion
rilling

er

e In

of Drilling

I

Bori

Surf

Job

She«

1) 257-

^ NO. .......43A
ace E'evatior
No. ^ 8327
st .......3...... of 3

SOIL PROPERTIES^

,. w 11 PL D

GENERAL NOTES
Start 9/18/7gofT

Crew Chief .Jr.r. f
Drilling Method

,piete9/18/7
*g 550 .

J
L^s



W/XRZYIM
Project ....... Lernberger ..Site......... ......

Location ..Man.i.tQwo.c..CQunty.,..Wls.c.ons.in........

44

ENGINEERING INC

- ———__1«O» EMIL STREET • P.O. BOX 9S38. MADISON. WIS. S3713 • TEL. (6O8) 257.4848

Boring No.

Surface Elevation .........
Job No. .....C..83.2.7........
Sheet ..'...I........ of ......2.

f SAMPLE
. Recovery

No.

1

2

3

4

5

6

7

8

9

10

n

Type

55

SS

SS

SS

SS

SS

SS

SS

SS

ss

55

\

x

X

x
X

X

X

X

X

X

x

x

Moi

1

M

M

M

M

M

M

M

M

M

M

M

sture
N

14

17

18

35

60 T

6?8

58

f>0

0«j,

59R

50,-,,

Depth
-
—
—
r '
-
_
—
" 10-

—

^15-

— 20-

25-

30-

-35-

VISUAL CLASSIFICATION
and Remarks

Reddish Brown SILT, Some Clay, Little to
Some Sand, Trace Gravel (CL-ML)

Brown, SAND, Some Silt, Some Gravel,
Trace Clay (SM-SC)

End Boring at 45'

(Continued)

SOIL PROPERTIES^

q.

?.Q/z.u

2,5/
2.0

2.5/
2.0

w LL PL D

j



i
W/XRZYfM

Project ..........Lemb.erger...S.i.tfi..........................

Location MM! t Qwo c.. Cpun ty t .. W i. scons 1 n.........

Boring No. 44

ENGINEERING INC

•-""> EMIL. STREET • P.O. BOX 9538. MADISON, WIS. S3715 • TEL. (6OB) 2S7-4M8

Surface Elevation ........
Job No. ......C..8327. .. ..
Sheet......?....... of .....2.

I f SAMPLE
1 Recover

i "'•TW \
Moi

\

sture
N Depth

—

M_

r55-

1-80-

—65-

1-70-

-75-

-80-

85-

VISUAL CLASSIFICATION
and Remarks

A

WATER LEVEL OBSERVATIONS

.Vhile Drilling

Upon Compie
Time After D

Depth to Wat
. Depth to Cav

»N^

tion
rillinj
er
e In

Of D
i -3 - - — — -hour

SOIL PROPERTIES^

q» W LL PL D

GENERAL NOTES

Start6/19/7
Crew Chief
Drilling Met

Complete-
J* R.g «
hod .........

/19/7«
-1

------------- J



WMRZYIM I C3LJMMML3

Project ......... Lemb.erger...S.i.te.. ...... ...................

Location

45Boring No.
Surface Elevation

ENGINEERING INC

- —— •-*"" EMIL. STREET • P.O. BOX 9538, MADISON. WIS. 53715 • TEL. (60S) 257-48*8

job NO. ...C..8322.........
Sheet ......1...... of ....?..

^ SAMPLE
Recovery

No.

1

P

•\

4

5

$

7

R

9

Type

•iS

ss

ss

$5

SS

SS

SS'

ss

ss

10 SS

n

ss_

ss

\
x

x
x

I

I

I

x

x

y.\-

x

y

Moii

\

M

M

M

M

M

M

M

M

M

M

M

;ture
N

17

?1

Ifi

40

?4

69fi

59fi'

59n"

sn

40

?r

Depth
-
-

^_ 1

r5-
-
—
1.10-

r15-

—

—20-

-25-

r-30-

r35~

— 40-

-45-

VISUAL CLASSIFICATION
and Remarks

Toosoil

Reddish Brown SILT, Some Clay, Some Sand
Little Gravel (CL)

.4

Gray to Brown SAND, Some Gravel , Some
Silt, Little Clay (SM-SC)

(Continued)

SOIL PROPERTIES^

q«

"> ^i
T.I1

?.5/
2.5
4 S+
4.5*

4,0/
4.5

4.R/
4.5+

w

/

LL PL D

J



I, WARZYIM

ENGINEERING INC

I C31_« l-l 11M19

project ..........Lem.b.e.rger...$.i.te..........................

Location ......Manlt.owQC..C.o.un.tyx.w.i.s.cQn5.ij)....

Boring No. ..............45..........
Surface Elevation ...............
Job No. ....£..8327................
Sheet ...1......... of .....2........

. 14O0 EMIL. STREET • P.O. BOX 9538. MAOISON, WIS. 53715 • TEL. (6OB) 257-4848.

C SAMPLE
Recovery

No

12

13

14

Typ

SS

SS

SS

1

X

X

X

Moi.

1

M

M

W

tture

N

30

41

14

Depth

—

_^i

j-50-

—55-

M_

~-n-

1-70-

— 75-

-80-

-85-

VISUAL CLASSIFICATION
and Remarks

Gray to Brown SAND, Some Gravel, Some
Silt, Little Clay (SM-SC)

End Boring at 60'

jk

WATER LEVEL OBSERVATIONS

/i/hile Drilling
Uoon Compl«
Time After D
Depth to Wa

\
Deoth to Cav
^

Stion
rillin;

.er
e In

of Drilling
? \ hour*

SOIL PROPERTIES^

q« W LL PL 0

GENERAL NOTES

Start V.l.?/7fiorr
Crew Chief JWG. f
Drilling Method .

,p,ete 7/1.1/7
*g ..55-1....

------------ J



WARZVIM LOG OF TEST BORING
Project .............Lembfirger.̂ .i.te.......................

Location ... Man i towoc.. CpuntyA. .Wi.s.con si.n......ENGINEERING INC

• ——__14O0 EMIL STREET • P.O. BOX 9938. MADISON, WIS. 3371S • TEL. 16OB) 2S7-4B48

Boring No. .........?.?.........

Surface Elevation .........
job NO. .£..8327............
Sheet .....1........ of ......?..

f SAMPLE
Recover

No.

1

2

3

4

5

6

7

a

9

in

11

\

TW

$5

SS

§§

SS

55

55

SS

ss

5S

ss

SS

1
I

x

x
x

x

x

x

x

tf

x

f

Moi

I

M

M

M

M

M

M

M

M

M

M

M

sture
N

?1

?4

?4

3fi

6(hf

6^

59if

59ff

9i

5^n.

Depth

__

" 5

.
—

:_io-

u
r15-

—20-

hii
^-25-

1-30-

u
r35-

— 40-

!9if.-— «-

VISUAL CLASSIFICATION
and Remarks

r^pg"1 '-

Brown SILT, Some Sand, Some Clay, Trace
Gravel (CL)

Jrown SAND, Some Silt, Trace to Some Clay
Trace to Some Gravel (SM-SC)

.4

(Continued)

SOIL PROPERTIES^

q«

1,5

2,5/
2.0
2.5/
3.0

W LL PL D

J



V WARZYN LOG OF TEST BORING
Project ..........Lemberger.S.it.e...........................

Location ...M.anit.owpc..CountyJ,..Wi.scpnsi.n.......ENGINEERING INC

EMIL STREET • P.O. BOX 9538. MADISON, WIS. 3371S • TEL. (6O8) 257-46*8

Boring No. ........7.6...........

Surface Elevation ..........
Job No'. ......C..8IZ2.........
Sheet ....2......... of .......2.

i f SAMPLE

'^
1

1?

-13

14

.15

Rec

Type

SS

ss

ss

ss

1

overy

\

x

X

x

x

Moi

1

M

M

\\

W

sture

N

iy7,

?n

6(h

69n

Depth

55-

LSO-

—65-

^-70-

r75'

— BO-

SS -

Y/IQI IAI r*l AQQIdf^ATIOM

and Remarks

Brown SAND, Some Silt, Trace to Some Clay
Trace to Some Gravel (SM-SC)

End Boring at 65'

A

WATER LEVEL OBSERVATIONS
Whi e Drilling
Upon Comp «

Time After D

Depth to Wa
^Oeoth to Cav

•tion
rilling

ter
e In

of Drilling
j ^i hour

1^'

SOIL PROPERTIES^

q> W LI PL D

GENERAL NOTES
Start 6/.28/7gorr

Crew Cnief P.HR F
Drilling Method

p,ete 6/28/7

tig ..5.5.T.L..

J



WARZYN L.LJL3 LJh- I fctiT tJLJHIIMG

project ...........k .̂erger..S}.te ...........

Location ManitpwpcCounty,..WisconsinENGINEERING INC

EMIL STREET • P.O. BOX 9938, MADISON. WIS. S371S • TEL. (6O9I 257-4848

Boring No. ...4.6A..............

Surface Elevation ..v..:..{.
Job No. .. .C...8327............
Sheet .....!.„.... of .....!.....

f SAMPLE
Recovery

No. Type \

•%—

Moi

1

•

tture

N

1 1

Depth

—

cc

1-70-

" ?51

" Ri"i_

^85-

"90-

" 95-

}00-

VISUAL CLASSIFICATION
and Remarks

0-65' See Log of Test Boring #46

Brown SAND, Some Silt, Trace to Some Clay,
Trace to Some Gravel (SM-SC)

•

Dolomite Bedrock

End Boring at 93'

WATER LEVEL OBSERVATIONS
Whi e Drilling

Uoon Compie
Time After D
Depth to Wat
Depth to Cav

tion

rillin;

er
e In

of Drilling

J

SOIL PROPERTIES^

q. W LI PL D

1

t

GENERAL NOTES
Start 9/18/7feomplete 9/1 S/7
Crew Chief .J-S. Rig ..550 .....

Drilling Method .................

................. .......... J



WARZYM

I -

LOG OF TEST BORING
Project .........Lj?niber5.er..Si.te...........................

Location .......Manitowoc..C.o.ufl.ty.«...Uisconsiii..

47

NGINEERIMG INC

____——__14O9 EMIL STREET • P.O. BOX 9538. MADISON. WIS. 53713 • TEL. (6O8) 257-4848

Boring No.
Surface Elevation ...........•••
job NO. ..C..8327..............-•••
Sheet .......1...... of ....2.....•••

f SAMPLE
Recovery

1 No.

1

7

3

4

5

p

7

B

9

ho

n

'V^,

TTP

SS

<;<;

SS

SS

SS

SS

SS

ss

SS

SS

SS

1
X

)(

x
x

x

X

x

x

4-

X

vA

Moi

1

M

M

M

M

M

M

M

M

M

M

M

jture

N

17

27

37

Ifi

1?

69fl

6C?R'

9l

^l

5Cb'

%

Depth
.
-
—

r5-
-
_

" 10

_15_

—20-

.

r25-

u
C_3o-

ai
r35-

-40-

-45-

VISUAL CLASSIFICATION
and Remarks

ropsoil _______________________

Reddish Brown SILT and Silty Clay, Little
to Some Sand (CL.CL-ML)

Jrown SAND, Little to Some Silt, Little
to Some Gravel, Trace to Little Clay
(SM-SC)

(Continued)

SOIL PROPERTIES^

Q« W LL PL

— —

0

_

J



] WMRZYIMI1 Project ......

Location ......Hanitpwoc.County.x.W.iscpns.in.

47

ENGINEERING INC

•-•"• EMIL STREET • P.O. BOX 9538. MADISON, WIS. S3715 • TEL. (6O8) 257-48*8

Boring No.

Surface Elevation 3IP.: (?.<?.
Job No. .....C...8327...............

Sheet ......2....... of .....E........

f SAMPLE
Recovery

No.

12

13

14

15

16

17

Type

SS

SS

SS

SS

1f>

s<-

i

1

X

X

X

X

x

x

Mois
1

M

M

M '

M (

M (

M

ture
N

>Qo»

ir

;?6"

i?4"

rt

6Ch

Depth

—

50-

r55'

60-

65-

^-80-

— 85-

VISUAL CLASSIFICATION
and Remarks

\
V ^o.' ̂  (

\Dolomite Bedrock i \_

A

End Boring at 75'

* Brown SAND, Little to Some Silt, Little
to Some Gravel, Trace to Little Clay
(SM-SC)

WATER LEVEL OBSERVATIONS

Vhile Drilling
Upon Compl
Time After C
Depth to Wa

k Depth to Ca>

etion of Drilling
>rillinn fc hOU

ter
/e In

r
8'

SOIL PROPERTIES^

,. w LL PL D

GENERAL NOTES

Start 6/.!.5/78on
Crew Chief J.WG.
Drilling Method

,p,et^/ .15/79

Rio ..55-1...

J— '^i — y



WMRZYIM

INC

Ut- |

Project ...........Lemberg.er ..Site

Location . ..JMan.itowo.c.. County.,. .His.c.ons in......

Boring No. .........48 ........

Surface Elevation .........
Job No. ...£..8327...........
Sheet .......!......of ......2.

1«O» EMIU STREET • P.O. BOX 9538. MADISON, WIS. 53715 • TEL. (6O8) 257-48.48.

' SAMPLE

fi
h^
£
[V

i_

li_

7

IZ
L_
•
»

_LQ_

K

^^^^^

Kit
frpi

3S

5S

^S

1*5

1,5

• r*j j

jj

-ij

•<v

1

f ,
•I.I

^.

:overy

" 1
• ••— •

x

.,x
x

.X

X

)?

X

X

-

X

X

^MB^

Moi

1
^M^H

M

M

M

M

M

M

M

M

M

M

M

•̂M^H

sture
N

14

?4

?n

19

1?

51

?fl

Rfl

f>

8

t^

Depth
-

—

i I

5

—
—

" 10-

r15-

—

—20-

I~25~

-30-

-35-

40-

-45-

VISUAL CLASSIFICATION
and Remarks

Reddish Brown Sandy SILT and Silty Sand,
Some Clay, Little Gravel (ML)

Gray Brown SAND, Some Silt and Clay, Some
Gravel (SM-SC)

(Continued)

SOIL PROPERTIES^

q.

4.5 /
4.5+
1.5/
1.5

1 Xl.b

4.5/
4.5^

2.5/
2.5

W LL PL

^^^^^

0

-J



I, WARZYN LOG OF TEST BORING
Project ......kemt>.e.rger_SJte..............................

Location ....Mani1-9w.pc..CountjfA..Wisconsin. _ENGINEERING INC

1«O9 EMIL STREET • P.O. BOX 9536, MADISON, WIS. 33715 • TEL. (6O8) 257-48-48

Boring No. ........4.8.........
Surface Elevation ........

C QOO7__ .._. ......8y.£/...........
Sheet .....2....... of .....2.

^ SAMPLE
Recovery

No.

1

13

14

Type

ss

SS

SS

1

X

X

X

k —

Moil

1

M

M

M

iture
N | Depth

75

78

70

—
•

M-

j-55-

60-
-
-

j-65-

-70-

^-75-

—80-

-85-

VISUAL CLASSIFICATION
and Remarks

Gray Brown SAND, Some Silt and Clay, Some
Gravel (SM-SC)

,-= ^ ^ 3
Dolomite Bedrock

End Boring at 62'

*

WATER LEVEL OBSERVATIONS

• Vhile Drilling
Upon Compl*
Time After C
Depth to Wa

\Depth to Cav

stion
rillim

ter
>e In

of Drilling
j If hniir

58'M

SOIL PROPERTIES^

P« W

•

LL PL D

GENERAL NOTES

Start 8/27/7(SorT
Crew Chief JWG. I
Drilling Method .

ipiete 8/2.7/7
Rig ..55-1....

........................ ..-. ̂



I ENGINEERING INC

Project ...........Uemb.e.rger..Si.t.e....................

Location ... Mani tpwpc..CQuntya..Wisconsin.

Boring No. ...........7.?.....

Surface Elevation .......
Job No. ....C..83.2.7.........
Sheet .......1...... of ....2.

.14O9 EMIL. STREET • P.O. BOX 9938. MADISON, WIS. 53715 • TEL.. (6O8) 257-4848.

f SAMPLE
Recovery

| No.

1

2

3

4

5

6

M-

\——
£_

r*-

k
JH_

NS^_

Typ

SS

SS

SS

SS.

SS

SS

SS

ss._

SS

SS

1
X

X

X

x

X

X

x

x
1

x

x

Moi

1
M

M

M

M

M

M

M

M

M

M

sture

N

?3

??

71

M

6?4

B9«r

9ff

5%

5^4,,

^

Depth
.
I_
—

" i
rs~
_ .
—

=-10-

r15-

1-20-

u a~

1-30-

1-35-

— 40-^V

r45~

Vl^l JAI f^l A^^IPIOATIOM

and Remarks

_6 — TDD soil

Reddish Brown Sandy SILT, Some Gravel
(SC-SM)

Reddish Brown SILT, Some Clay, Some Gravel,
Some Sand (CL-ML)

Brown SAND and Silty Sand, Some Clay,
Trace to Some Gravel, Cobbles & Boulders
(SM-SC)

A

(Continued)

SOIL PROPERTIES^

q« w LL PL D

J



I, WARZYIMf Project ............Um.l?.erger...S.i.te........................

Location .̂ .n.i.'t9.Y'.9.?..P.Pu.r.t̂ .»..Wi.sconsin

49

ENGINEERING INC

1«O9 6MIL STREET • P.O. BOX 9538, MADISON, WIS. S371S • TEU. (6O8) 257-4848

Boring No. .

Surface Elevation ........
Job No. .....C..8327.........
Sheet ....?......... of .....2.

f SAMPLE

Recovery
No. Type

\

\
Moi

\

tture
N

•

Depth

—

j-50-

j-55-

M_

65-

[-70-

—75-

—80-

-85-

VISUAL CLASSIFICATION
and Remarks

Brown SAND and Silty Sand, Some Clay, Trace
to Some Gravel, Cobbles & Boulders
(SM-SC)

$72."

Dolomite Bedrock

I
End Boring at 55'

A

WATER LEVEL OBSERVATIONS
/Vhi e Drilling

Upon Cornple
Time After D
Depth to Wat

, Depth to Cav
s\^

'tion

rillinj
er
e In

of Drilling
j k hour »

SOIL PROPERTIES^

q. W LL PL 0

GENERAL NOTES

Start B/23/

Crew Chief
Drill ng Met

/Complete
JHR Rig 55

hod .........

8/23/7
-I.....

..................... .............. ..-J



WMRZYIM
project ...........Lem.b.erger...S.i:te.........................

Location ...Mani.t;pwo.c..CQuntya..Hi.s.consin.......

51Boring No.

Surface Elevation
Job No. .£..8327...

ENGINEERING INC

- _______14O9 EMIU STREET • P.O. BOX 9538, MADISON. WtS. 93715 • TEL. (6O9) 257-4848

Sheet .....1........ of ..2.

r SAMPLE
Recovery

|«,

1

2

3

4

5

6

7

fl

9

in

L-tn

v^_

Typ

SS

ss

ss

ss

ss

ss

ss

ss

ss

ss

ss

1
x

X

X

Y

X

X

X

X

Y
4

x

X

Moi

1
M

M

M

M

M

M

M

M

U

M

W

sture
N

1R

?1

,31

39

21

36

31

7n

:>
1H

?R

?f?

Depth
-
_
—
t_ i

r5-
-

-10-

r15-

—20-

—25-

—30-

-35-

-40-

-45-

VISUAL CLASSIFICATION
and Remarks

Brown SILTY SAND, Some Clay, Little
Gravel (SM-SC)

Brown SILT, Some Sand, Some Clay, Trace
to Little Gravel (CL)

.4

Brown blLIV SAND, borne Clay, Little
Gravel (SM-SC)
6wy SILT, Some Clay, Some Sand, Trace
Gravel (CL-ML)
<:* t>v

uray iANU, iome iiit, 1 race to Little
Grauol (<IM)

Gray SILT, Some Clay, Some Sand, Trace
Gravel (CL)

Reddish Brown SILT, Some Clay (ML)

(Continued)

SOIL PROPERTIES^

q.

f f ' f t f2.b

3 n/
3.0

1 n/
3.0

? n/
2.0

?,ov
1.5

w LL PL D

J



I WARZYIMJ LOG OF TEST BORING
Project ..........kejP.berger..Site....................

Uocation ...̂ .nî ?.w?.<:..CoiJntyi Wisconsin

51

ENGINEERING INC

! ^* <«0» EMU. STREET • P.O. BOX 9338. MADISON. WIS. 53713 • TEL.. (6O8) 257-4848

•Boring No. ......................

Surface Elevation ??£.(/.T.
job NO. ...C..S327................
Sheet......?.......of .....?.......

. r SAMPLE
Recovery

Ne.
1

12

Typ

SS

1

1

X

Moi

1

W

sture

N

'%'

Depth

50-

—

55-

60-

65-

-70-

-75-

-80-

-85-

VISUAL CLASSIFICATION
and Remarks

Reddish Brown SILT, Some Clay (ML)

$w
Dolomite Bedrock

End Boring at 52'

^

WATER LEVEL OBSERVATIONS
, «fhi e Drilling

Upon Compie
Time After O
Depth to Wat

L Depth to Cav
5\_

tion
rillinj
er
e In

of Drilling
, h hour

38.9'

SOIL PROPERTIES^

q« W IL PL D

GENERAL NOTES
Start 8/15/

Crew Chief
Drilling Met

7&omplete 8/1.5/7
JWG Rig... 5.5-1...
hod ..............-----

.................................... ̂ J



WARZYN LOG OF TEST BORING
Project .....Lemberger.Site...............................

Location ...Manitpwqc,Cpunty,..Wi.sconsin•NQINEEPINQ INC

" 14O8 CMIL STREET • P.O. BOX 9538. MAOISON. WIS. 53715 • TEL. (6O8) 257-4848

Boring No. ........?.?.........
Surface Elevation ........
Job No. .C..8327.............
Sheet ........!..... of .....\.

f SAMPLE

L-Ho.•- —

"— -
2

3.

4_

5.

C

7

M

5

10

Rec

•*•_

ss

ss

ss

ss

ss

ss

ss

s

ss

;s

overy

X

X

X

x

x

X

x

x

tx

X

Moi

1

M

M

M

M

M

M

M

M

M

M 'i

sture

N

8

20

27

47

)0fil,

,11

1R

9n"

?R"

?4"

Depth
-
I_
— •
r
-
__
—

" 10-

r15-

—20-

-25-

-30-

j-35-

-40-

VISUAL CLASSIFICATION
and Remarks

Reddish Brown SILT, Some Clay, Little
Sand (CL)

Brown SAND, Some Silt, Trace 'to Little
Gravel, Trace to Little Clay (SM-SC)

A

Weathered Dolomite Bedrock

WATER LEVEL OBSERVATIONS
Wl>'l« Drilling
1 'nun Compie
' "nn After Dr

1 "MUM to Wat

y' "»I.!M to Cav

tion

•illing
er

• In

of Dr
_i

•illing

hour
8'

SOIL PROPERTIES^

q« W 11 PL

11

D

GENERAL NOTES

Start6/ll/7
Crew Chie^

Drilling Met

fcomoieteS/ 1.1/7'
.V.S.RiQ.55-1.....
•tod

,
/



r WARZYN LOG OF TEST BORING
project ...........Umbers.e.r.Si.t.e..........................

Location .ManUpwqc:.County,..Wisconsin

Boring No. 53

ENGINEERING INC
I V

i ^ 1*O» EMIL STREET • P.O. BOX 9538. MADISON, WIS. S371S • TEL. (6O8) 257-4848

Surface Elevation ........
Job No. .....C..S3E7. .......
Sheet .. ....]..... ..of .....A.

^ SAMPLE
Recovery

No.

1

2

3

4

5

6

7

a

<5

Type

SS

s$

SS

SS

SS

SS

SS

ss

SS

I

1
x
x
x

x

x

x

x

x

^

Moi

\
M

M

M

M

M

M

M

M '

M

1

sture

N

in
18

19

29

13

%"

?7"

?fi"

6?4

Depth
-
—
— •

r5~i
—
—
1.10-

r15'

1-20-

^-25-

^•30-

i.

r35-

1_40_

VISUAL CLASSIFICATION
and Remarks

Topsoil

Reddish Brown SILTY SAND, Some Clay,
Trace Gravel (ML)

Gray, SILTY CLAY, Some Sand, Trace Gravel
(CL)

Gray to Brown SAND, Some Silt, and Clay,
Some Gravel (SM-SC)

A

Dolomite Bedrock

End Boring at 35'

• WATER LEVEL OBSERVATIONS
Whi e Drilling

UDOn Comple

Time After D
Deotri to Wat
Deoth to Cav

tion

•illing
er

e In

of D
^

•illing

hour
12'

SOIL PROPERTIES^

q« W LL

i

1
|

PI

I

0

GENERAL NOTES
Start 6/7/7^om

Crew Chief .JWGp
Drilling Method

P..te6/7/7?
i.g ..55-1..

• J



WARZYN

ENGINEERING INC

LOG OF TEST BORING
project ......

Location ...... Man! tQwoc,CQuatly.>..Wi.s.consin...

Boring No. ......55..

Surface Elevation
Job No. . .C..8327

1Sheet of

. 14O» EMIL STREET • P.O. BOX 933B, MADISON. WIS. S371S • TEL. (6O8) 237-4848.

i f SAMPLE
Recovery

No. {Type

1

2

3

4

5

6

SS

ss
ss
ss

ss

ss

\
x

x

x

x

x

X

Moi

\
M

M

M

M

M

M

sture

N

9

13

19

19

60

%'

Depth
-
_ .

r5-
_
—
:_io_

r15~

'—20-

r25-

-30-

-35-

-40-

VISUAL CLASSIFICATION
and Remarks

Reddish Brown SILTY CLAY, Some Sand, Trace
Gravel (CL)

Brown SAND, Some Silt & Clay, Trace Gravel
(SM-SC)

Dolomite Bedrock

End Boring at 20'
.4

, WATER LEVEL OBSERVATIONS
While Drilling

Uoon Comple

Time After D

Depth to Wat
Depth to Cav

tion

rilling

er

e in

of Drilling
% hou r

18'M
-

SOIL PROPERTIES^

q«

3-<V3.0

?-5/
3.U

3.0/
3.5

w LL PL D

GENERAL NOTES

Start6/6/79Corr
Crew Chief .JWGf
Drilling Method

piete6/6/79
?,g 55-1. ...

..................................... J



1 WARZYIM

ENGINEERING INC

1

/" SAMPLE
Recovery

1 No.

i 1

1

2
I——

3

1 4

1

5

6

7

8

9

10

11

Type

55

55

55

SS

SS

SS

SS

ss

SS

SS

55

1

x

x
x
X

x

x

X

x

^

x

x

Moi

1

M

M

M

M

M

M

M

M

M

M

M '

sture
N

1?

28

17

16

24

32

29

70

37

7

7fl

Depth
-
—

rs~
— _ ___
—
r —

j-15-

—

— 20-

r25'

1-30-

—35-

-40-

I_45_

LOG OF TEST BORING
Project Lemberger Site

Location Man itowoc County, Wisconsin

STREET • P.O. BOX 9938. MADISON. WIS. S3715 • TEL. (6O

VISUAL CLASSIFICATION
and Remarks

T6" Topsoil Brown Clayey SILT

Brown SANDY SILT, Trace to Some Clay, Trace
Gravel (CL). > i _,

ieaJTSfLTY CLAY, Some Sand, Trace Gravel
(CL.CL-ML)

Jrown SILTY SAND, With Stone Chips, Trace
Iravel (SM-SC)

Jrown SILTY CLAY, Some Sand, Trace Gravel
(CL)

ray to Brown SAND, Trace to Some Gravel
race to Some Silt and Clay (SC-SM)

(Continued)

Bori
Surf
Job
She*

») 257

ng No. .. ......56

ace Elevatior
NO. ...C..8321 ...... ......r

st ....!........ of ....?.......,

SOIL PROPERTIES^

,.
I.O/
1.0

2.5/
2.5

W LL PL D

J



I WARZYN

i V
ENGINEERING INC

LOG OF TEST BORING
Project ............Lemberger_ Sitei

Location ...M.anlt.pwpc..Courity.A..Wi.scpnsi.n....,

Boring No. ........?.§.................

Surface Elevation .0.23.,3..
Job No. ....C..8322................
Sheet......?....... of .....?....

.14O9 EMIL STREET • P.O. BOX 9338, MADISON. WIS. 5371S • TEL. (6O8) 257-4848.

f SAMPLE
Recovery

No

12

Type

SS

1

\

Moi

1

M

sture

N

QQ

Depth

— _

50-

55-

M.

r65'

-70-

-75-

-80-

-85-

VISUAL CLASSIFICATION
and Remarks

jk.

527-V

Dolomite Bedrock

A

End Boring at 80'

* Gray to Brown SAND, Trace to Some Gravel
Trace to Some Silt & Clay (SC-SM)

WATER LEVEL OBSERVATIONS
While Drilling
Upon Compl«

Time After D
Depth to Wat

. Depth to Cav
s\^

tion

rillinj

er

e In

of Drilling
? \ hour

SOIL PROPERTIES^

q« W LI PL D

GENERAL NOTES

StartB/2.8/7fcom
Crew Chief J.HG F
Drilling Method

p.eteS/28/7!
J,g ...55-1..

..................................... J



)IL Til .JER ES Wl -MS IO jitEL. ._ . »3'. .

TECHNICIAN, \^- SURFACE Fl FV
DRILLER
HELPER.

* T BORING
/^/ 5~~ RORINP,

RIG NO. 'fT STATION

START!
COMPL

GREEN BAY PHONE |4I4) 494.9AS& WATE

ED X7"/*.1'"/^/ WAOJAU PHONf MAtOUfUE PHONt WL-
ER LEVEL 'iRYAJJQNS

ws OR wn
ETED 7- &- Zl M$-M" _ »0»_J2S.1417

fT^s. WL: AR Hr. AB
OFFSET C»\) <*OC rA^MrrUSFP ? ' SI7F ^ '' Wl • 9J Hr AB

JOB NO. //<3

o
Vi
01

rH

f<dvt

^

Deptl
Elev

B

to
^
D

J1$D
>Z>.c
tfto
&

3>.O

i or
ation

^

fco
7.oLl¥.o
£"0f>
^2£>
7&D
"50.0
100,0

. 
Sa

m
pl

in
g 

O
 1

M
et

ho
d 

|P

///
£'1
f f y
£0

f\K
tt$
Wi)to

B O R I N G NO./HbJ-^7 C L I E N T ^£h/&&&£fi A/fV£rfrA<^ WEATHER tjfS7~
PENETRATION RECORD

Split Spoon Blows
6"

•^ ——

6"

- 2 F

6"

eet —

6"

R

Le
ng

th
R

ec
ov

er
ed

in
 F

ee
t

Qp

Pe
ne

tr
om

-
et

er
 T

es
t

in
 T

SF
S

tr
at

a 
Ch

an
ge

fi?O

Sample Description

£'£ /^/ ~ C -s / <;,/* ^K/oX
/^7'x-«-// ^-.->^.rs^//^c.

*:/}*-£#, "J'ts/bttt. K &#/&*•*

jZ-^mTfTC—enf. A^O^O€^
*;* f «v,xxr "^~ — ̂ ? '%' X'Tr
^w-er 3&" ̂** —————————————————— f^i. ————

•*•* 3 fyr £/V —

rf~**~
^J

L- /I/ < 7^ ^ ̂ - &£r f*J ft L ——

I L T ^ ^ \ \ ' j fk C'J <J

ABBRKVIATIONS
F.T.-PUh Tall
W.O.-Waah Out
S.T.-Shelby Tube
S.S. -Split Spoon
D.B.-Diamond Bit
P.A.-Power Auger
HB-Hock nit
W.S -While Sampllnr
W.D.-While Drilling
B.C.R.-Before Casing

Removal
A.C.R.-After Casing

Removal
A.B.-After Boring

1
DRILL CREW CHECK LIST

Topsoll Thlcknex* ——————
Fill Thlckneu \

\
CAVE IN LEVEL:

While Drilling and

After Boring \
ComnUtlnn _. . ,\ ., ... .\

WATER LOSS: v

A» To

BOULDERS OR OBSTRUCTIONS
At ¥K, & . To
Al To

ARTESIAN PRESSURE:

Height of SoHl Rlae
In Caclng \j, .

• \
\



SOI sr ,CE .oh ., i — 540 .. ....9EA. .... UR~~.. JAf, ...... i*——

TECHNICS >•:.,- SURFACE ELEV
DRILLER
HELPER

GIEEN AAV PHONE 14141 4Q4.«A$A WATFR I FVFl fUFRVATIONS

-~() 'f BORING STARTED "".' (- - &f WAUSAU PHONE MA«OUHH PHONE wi • WS OR wn
,..r RnRiur. COMPLETED ^ 7 ^/ MS-,3.6 -- :-,^o*-»i-Mi/f^ , wl> Rrp Arp

RIG NO. 'S. STATION
OFF SET

Wl • AR Hr- AB

CASING USED ^ SIZE //^'-^ WL: 24 Hr. AB

JOB NO. llrr'(? BORING MO./^«" ' ^CLIENT >6;.,'/ flff! J.b-n> T. WEATHER kwtoi I

o
z;
01

1n)
V)

/

(&

3

V

^

Deptl
Elev

o
M

r>
*T£7
J.O
(6.0
n

fO-c?
/^O
btf.0

ko.*^
& \<.o

M.*>
*-;

^

7

'O

X£0
l?£7
*/.0
,*#<?

&0

i; o
•/<;.0
^0i O
*/-' (\
i&'.b

i or
it Ion

/.>5
'0

If"'^
W'C

S
am

pl
in

g
M

et
ho

d

SS
/"W
^r

."̂

/L& P-5
i^t^

^ 7
>.0,0
A/.C

cxi.O
» ./ . .

K<?
ir*)r»

^/C^
'iO.o
li'.t'
3i..O
>tf.C-'

//A
C O
Kij
-•?
vb
. r

flbj

tfj>
r^Z,

flu/
ft
JoM

W.ff-P'J

*/j'7
^P

MIL,
• • f

Ljfa

PENETRATION RECORD

Split Spoon Blows

6"

-* ——

£

jr

y/
zo

• i
^x

23

AfT

fit

35f
\

6"

- 2 F

(^

^r
8*

iP/S

vy
yo

a

y°
u/t
j//j'

6"

eet —

/£>

«£K

A3

/

7/

6"

R

Le
ng

th
R

ec
ov

er
ed

in
 

F
ee

t

, TV

A -^

//J^"

* ""*

, (:

.</

/\

.*?

y

Qp

U f-c
<U M

SS-H
0.41 S

tr
a

ta
 

C
ha

ng
e

IC.C

"

Sample Description

AXK tf« ^Ty '<-//£ -/J

'

rtwsr/t *?*. ?/ s» £/>#¥ LIJ/SLJL

Srf'/s £~

tf&j r t < s / r / / W ^x z# ^CfL
/

&*. -/ s<i t*y&#^

£/)sst<£

&/* '/&£,

*3'flinfs

^*/«>(

tZ *?/*)£-

ABBREVIATIONS
F.T.-Flsh Tall
W.O.-Waah Out
S.T.-Shelby Tube
S S.-Spllt Spoon
D.B.-Dlamond Bit
IVA. -Power Auger
It B-llocti lilt
WS -While Sampling
WD -While Drilling
H.C.R. -Before Casing

Removal
A CR-Arier Casing

Removal
A B.-Afler Boring

DRILL CREW CHECI LIST

Topsoll Thickness —————

Fill ThlckntM

CAVE IN LEVEL:

While Drilling and

After Boring

WATER LOSS:

Al To

BOULDERS OR OBSTRUCTION

Al To

At Tn

ARTESIAN PRESSURE:

Depth V.

. Height of 99)! Rise
In Casing V . . . . . .

un1 ;1 . nit



SOI..
TECHNICS
DRILLER __,
HELPER__
RIG NO.

SURFACE ELEV._
BORING STARTED. <"' /

STATION___
OFF SET_£4L

540 LAMBEAU ST., GREEN BAY, WIS. 54303

GREEN IAT PHONE |4I4) 494-9656
WAUSAU PHONE MAROUEUE PHONE

"̂"'r'" '™Jui*J
6' ^P #<fj

Sheet. .oL

WATER LEVEL
WL:_____WS OR WD
WL:-
WL:_
WL:.

-BCR-
_AB_

.ACR

.Hr. AB
,. AR

JOB NO.

/*

0

't'l.

g£o

." r

ML

c. <\
r\

Sample Description

ABBRBVIATlONa
F.T.-FUh Tall
W.O.-Waih Out
a.T.-Sh*lby Tube
S S.-Spllt Spoon !
D.B.-Dlamond Bit
P. A. -Power Auger
HU -flock Hit
WS -While Sampling
WD -While Drilling
B.C.R.-Ucfore Cuing

Removal
A.CR -After Cailnf

Kentyvml \ ,
A B-Adet; Boring ••

DRILL CREW CHECK US!
Topsoll Thickness —————

Pill Thickness________

CAVE IN LEVEL:
While Drilling and
Sampling _

After Boring
Completion

WATER LOSS;
A. 7:. c>
Percent LOM
At_______

Percent Loss

BOULDERS OR OBSTRUC1 »

At ________ To • ; -

At ________ To '

ARTESIAN PRESSURE:

D*pth ————————————
v//Mleighl of Soil Rls

In Casing ——i—

HMV.JI /?



SOI. .ESI...3 SL...ICE. -.F V._.JOK_,.,J, I.
TECHNICS
DRILLER__
HELPER__.
RIG NO.

SURFACE ELEV.______
BORING STARTED X7- £
BORING COMPLETED /"' /- ^/
STATION ________________

540 lAmBEAu si., GRfctN BAY, wi.. 54juj

CIEEN iAY PHONE (4I4| 494-9654

.of.

WAUSAU PHONE
I4S-OI6

OFF SET ."'•> >• 0 C CASING USED-

MAROUEUE PHONE
9O4—375-1417

-SIZE-

WATER-LEVEL ..SERVATIONS
WL:_____WS OR WO
WL:_____BCR_____ ACR
WL:_____AB______Hr. AB
WL:_____24 Hr. AB

JOB HO. //<?

o
2

<U
i-H

!(/>

Dept
Elev

3oM
1*4

LLL2*
,, .*'

- X.*v e
}.:;*
/;;r
-&$
;~' 'I
'',••• ti

i or
it ion

o
H

/// f.
;../
/:;.*
j-J-K
1,*.*
;•*'
'.^.

IT'-ft

*'<* BORING NO. *mJ<V CLIENT i '.-"I **<' f.^,. /.,..-.. fl.* WEATHER HiOTP^
Sa

m
pl

in
g

M
et

ho
d

^Y
i (•
;/

ff

'vtf

U
X

if

PENETRATION RECORD

Split Spoon Blows

6"

-«i ———

6"

- 2 F

Kl//l>

JMZ/^
fa*
/\UA

At//
^t2
A'ij/

6"

eet —

'7
'*'
^_
1*JQ

>* »— T / ~tX/Z
)^^

6"

R

Le
ng

th
R

ec
ov

er
ed

in
 F

ee
t

'.'.(.-.
',,C

•-f'
S'.O

C <>
' '( ''
-o

Qp

Pe
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om

-
et
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 T

es
t

in
 T

SF
S

tr
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a 
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an
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•

Sample Description

f f "TT^.^t* ' .-v / t /-«• t .-? /-".''
_!> >7 '^/^

.^.^^

^ #"•'?

/,,*]#- -72>xr>l£r
. v/ '-./d

,/>-/^^

.T; .».*: Trtft-Kt} UJ/te.5

4 0&

ABBREVIATIONS
F.T-Fl»h Tkll
W.O.-Wuh Out
ST.-Shelby Tube
S.3.-8plll Spoon
D.II.-Diamond Bit
P.A. -Power Auger
It.li -Itock lilt
W.S -Whllt Sampling
WD -While Drilling
B.C.R.-Uefore Cuing

Removal
A C R -Afl*r Culn( •

Removal
A B.- After Bprlnr

D1HU. CHEW CHECC US!

Fill Thlckneu ^V^

CAVE IN LEVEL)
While Drilling uid •

After Boring ^ -
nnmpl*linn . '. ' '.

WATER LOSS:
i'f • f '¥7 'SL\t Is , ' Trf ' '' '

Percent Ixjia •V<t')
At T«

BOULDEBS OR OBSTRUCTIOI
At To
At Tn

ARTESIAN PRESSURE:
Drpth V
HoiRhl of Soil Itlw

mi;. • • • n / 7



APPENDIX D

Laboratory Soil Test Data
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APPENDIX E

Laboratory Permeability Test Data



WARZYN

:

FALLING HEAD
PERMEABILITY TEST RESULTS

PROJECT: Lemberger Site
LOCATION: Manitowoc, Wisconsin

Test Ho.
Job No._
Date J_
Sheet _

8327

ENGINEERING INC

- 1"TT CMIL STRKKT • P.O. BOX 9S3B. MADISON. WIS. 53715 • TEL. (6O8) 257-4848.

.Of

SAMPLE

DEPTH

SOIL DESCRIPTION

1 4

SAMPLE DIAMETER (cm)

SAMPLE AREA, A (cm1)

SAMPLE LENGTH, L (cm)

MOISTURE CONTENT, %
DRY DENSITY (PCF)

Boring 29A

17 n

Sh^lhy Tuhp

-i<;.n
Gray silty clay,
Little to some sand,
Trace uravel (CL)

7 24
41.16

15.29
INITIAL

11.53
132.10

FINAL

11.85

132.10

Rnring 49

5.5-7.

Shplhy Tnhp

0

Reddish-brown sandy
silt, some gravel
(SC-SM)

7 24
41.16

15.29
INITIAL

14.22

122.13

FINAL

14.59
122 13

Rnring 4? ^hplhv Tnhf»

5.5-7.0

Reddish-brown silt
and silty clay,
(CL. CL-ML)

7 24
41.16

21.61
INITIAL

13.17

121 65

FINAL

13.60

121.65

COEFFICIENT OF PERMEABILITY, k (cm/sec)

RUN NO. 1

2

3

4

5

6

7

8

9

10

AVERAGE k. (cm/sec)

Q 54 * in"'

Q.7R y in'7

fi 46 x 10

7 4fl y in'7

1.59 x 10
1.3? y m'7

1 06 x 10"7

1.14 x 10'7

1.94 x 10"7

3.07 x 10"'

1.76 x 10"7 a*

1 77 x 10
1.11 x 10'6

7 "55 x 10~7

7 fiQ v in'7

2.58 x 10"7

i 07 Y in'7

1 81 x 10"7

1.99 x 10'7

1 54 x 10"7

1.77 x 10"7

1.81 x 10"7 a'

3.07 x 10"7

?.na x io"7

i nn x in"
1 nn y in'7

9.31 x IO"8

« on v in'8

5 64 x IO"8

4.66 x 10'8

5 44 x IO"8

4.59 x IO"8

5.08 x IO"8 b>

-. k * '^aL log.t -rf- , Where a * cross-sectional area of standpioe.
At "' t « time for water level to fall from initial height. h«. to final height, h.

(All other terms are defined above)

'"bMARKS:

a. Average of last 5 runs,

b. Average of last 4 runs.



1 WARZVJNJ

1 EIMGINEEPING INC

FALLING HEAD
PERMEABILITY TEST RESULTS

PROJECT: Lemberger Site

LOCATION: Manitowoc, Wisconsin
STREET • P.O. BOX »33«. MAOISON. WIS. 537 IS • TEL. (6OC

Tesi No

Job NO 8327
Dale

Sheet 2

^

of 3

SAMPLE

DEPTH

SOIL DESCRIPTION

t 1

SAMPLE DIAMETER (cm)

SAMPLE AREA. A (cm')

SAMPLE LENGTH, L (cm)

MOISTURE CONTENT.%

DRY DENSITY (PCF)

Boringf46A
15.0

Brown silt
some clay,
qravel (CL

Shelby tube
- 17.0
, some sand
trace

)
7.23

41.16
14.48

INITIAL

16.19

122.0

FINAL

16.70

122.3

INITIAL FINAL INITIAL FINAL

COEFFICIENT OF PERMEABILITY, k (cm/sec)

RUN NO. 1

2

3

4

5

6
7

8

9

10

AVERAGER, (cm/sec)

2.57 x 10"7

1.16 x 10"7

1.41 x 10"7

1.05 x 10"7

2.68 x 10"7

9.08 x 10"8

5.09 x 10"8

5.55 x 10"8

4.12 x 10"8

5.Rq * io~8

5.16 x IO"8 a'

FORMULAE

REMARKS:

T-- , Where a * cross-sectional area of standpipe.
" ' I B time for water level to fall from initial height, h., to final height, h.

(All other terms are defined above)

a. Average of last 4 runs.



r WARZYN FALLING HEAD
PERMEABILITY TEST RESULTS

PROJECT: Lemberger Site
ENGINEERING INC LOCATION: Manitowoc, Wisconsin

. 14O» KMIL »TR«KT • P.O. BOX 9S38. MADISON. WIS. 33715 • TEL. (6O8) 257-4848

Test No.
Job No. 8327
Date
Sheel 3 of 3

SAMPLE

DEPTH

SOIL DESCRIPTION

t t

SAMPLE DIAMETER (cm)

SAMPLE AREA. A (cm*)

SAMPLE LENGTH, L (cm)

MOISTURE CONTENT, %

DRY DENSITY (PCF)

Borina 29A-Remo1ded
MO1

Gray silty clay,
Little to some sand,
trace gravel (CD

10.16
81.07
11.64

INITIAL

19.00
108.91

FINAL

20.33

108.45

Boring 49- Remolded
MO1

Reddish -brown sandy
silt, trace gravel
(CL-ML)

10.16
81.07
11.64

INITIAL

18.00

108.60

FINAL

19.11

108.30

Boring 46A Remolded
•v«5-10

Brown silt
some clay,
gravel (CL

, some sand
trace

)
10.16

81.07

11.64
INITIAL

18.00

107.80

FINAL

1Q.R3

lOfi.fiS

COEFFICIENT OF PERMEABILITY, k (cm/sec)

RUN NO. 1

2

3

4

5

6

7

8

9

10

AVERAGE k. (cm/sec)

7.99 x 10~'
3.55 x 10"'
2.68 x 10"7

1.41 x 10"7

1.17 x 10"7

8.78 x 10"8

8.29 x 10"8

8.76 x 10"8

7.46 x 10"8

i ri7 v in~8

9.18 x 10"8 a*

1.64 x 10"7

6.67 x 10"8

6.75 x 10"8

6.54 x 10"8

7.33 x 10"8

5.98 x 10"8

6 07 x TO"8

5.65 x 10"8

5.69 x 10
c no v in"°

5 M * in'8 b-

1.62 x 10"7

1.39 x 10"7

1.86 x 10"7

1.70 x 10"7

2.13 x 10"7

1.42 x 10"'
1.63 x 10"7

1.63 x 10"7

1.36 x 10"7

i.^fi x ]n"7

1.36 x 10"7 Cl

FORMULA: k

REMARKS:

' logo -~- , Where a » cross-sectional area of standpipe,
At "' t « time tor water level to fall from initial height, h,, to final height, h.

(All other terms are defined above)

a. Average of last 6 runs,
b. Average of last 5 runs.
c. Average of last 2 runs.

w.n«



APPENDIX F

Field Permeability Test Data



r
1) Project:
2) Location:
3) Client:

Job No:

WELL -**-| U-

_ ____ . ___ ,_ 5) Date:
6) Hell or Boring No: ____
7) Personnel:

t

1
0

.

•l

je
t—

\
_J
j

V

'

L
.

t

__Ground_Sut• * • / ' \A\ /

Static Wat

1,. '

•face

erj_e_v£.l {S .W.L

L, "
u a 4-

T
L

1

4

READING*

1
2
3
4

5
6
7
8
9

10
11
12
13
14

8)RsRadii
9) L*Lengl

•) 10)Static
(Depth

ll)Baildo'.
Inform*

TIME (Start)

tQ
ll
4
t3

t4

t5
(j

ty

tg

0

t10
tll
t!2
113

js of well* (in. )
:h of Screen

(from well d)
"ater Level
to Water)

m Data (From
ition in Minut<

DEPTH TO UATER
(After
Ba i 1 down )

Dt

°o
°1
D 2

D 3

0 4
D 5

D f i

D 7

D 8
D 9

°10
D ,!
D 1 2

D 1 3

(f t . )
jtail sheet)

( f t . )

Fest)-Record
;s and Feet

Dt -SUL-Ht

Ho
Hi
H7

H-,

H4

H5

H6

H?

HO
Hg

"10

"11

"17

"13

3 +

Ht/H0

* Take readinqs until well is stabilized, if tight soils - test may be
. stopped prior to stabilization as necessary

tDisregard Columns 2 and 3 during baildown test. They are for office calculations.



ibbi (Ana lysis)
Condition C, Table 4-3:

-1
Static

Water Level

PVC Pipe

PVC
Nell screen

I
i

I

V

T
V

"ll:

R = Radius of Well

Ground Surface
/'.'/

t I

oft,

Shape Factors for Computation of
Permeability From Variable Head Tests
NAVFAC DM- 7, March 1971

L « Length of Screen

(in.)
(ft.)

PROCEDURE FOR DAILDOUN
(unconfined aquifer)

T)Record - from well detail
R » well radius « __
L » length of screen »

2) Record from plot of
recovery (H) vs. time (t)

Unbalanced Head

Time since beginning of
measurement

Initial unbalanced head
Time elapsed at start
of testV°

3 Calculation

isotropic
02

for £ > 8

m

anisotropic

h/K

lnln
„

2T

(estimate)

In H1/H
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WELL # ' 29A

REflDING HT
•1
2
3
4
5
6
7
8
9
10

FOR-

15.41
15. 19
14.64
13. 7.6
13.54
13.26
11.19
9 . 65
8.83
.3.00

RflDIUS:SCREEN:
Tl-Hi:
T2>H2:

TIME< SEC)
0

10S
392
791
893
1118
2545
4295
6323
10103

2.413 CM =
304.300 CM =
1118 0.868
6323 0.571

HT.. HO LOG HT. HO
1 . 0Q0
0.9S6
0.950
0.893
0.879
0.860
0.726
0.626
0.571
0.519

9.950 IN.
10.000 FT.

0.000
-0.014
-0.051
-0. 113
-O. 129
-0. 150
-0.320
-0.468
-0.560
-0. 656

73.000
72.450
71.570
71. 1:50
71.070
69.000
67.460
66.610
65.810

K = 3.64E-06 CM/SEC
LOGCK) —5.44E + 00 CM/SEC

WABZYN



r
WELL * -31.0

R E f l D I N G
1

ta>

3
4
5
6
7
8
9

10
1 1
12

HT
6. 15
5.63
4.75
4.17
57

3.07
2.27
1.99
1.57
1.07
0.S3
0.44

TIME(SEC)
0

32
2 KM
I!?
725

1265
1653
2540
4660
6760

10600

HT, HO1.
0.
0.
0.
0.
0.
0.
0.
fl.

000
915
772
673
530
499
369
324
?55

O. 174
0.135
0.072

LOG HT. HO
O.OOO

-0.0SS
-0.25S
-0.3S9
-0.544
-0.695
-0.997
-1.123
-1.365
-1.749
-2.003

14.43
20.5SO
2 0. O 6 0
19.ISO
IS.600
13. 0 0 0
17.500
16.700
16.420
16.0 0 0
15.300
15.260

-Z . f j - .

FOR- R f t D I U S i
SCREEN:
T l - H l :
T 2 « H 2 :

2. 413
304. JijO

1265

CM =
CM =
1.000
0.369

0.950 IN .
10.0UO FT.

K = 3.64E-05 CM/SEC
LOG--JO =-4.44E+00 CM/SEC

FOP-
SCREEN:
T l » H l :
T 2 - H 2 :

b .•

-,-::: CM =
304.300 CM =
1653 0.324
6760 0.135

7. 9. :L -0>-~
= - 5 . l O E + 00

'IN. SEC
;~l-i SEC

0. ^tri"i 1!',
10.000 FT

WARZYN
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APPENDIX G

Soil Conservation Service Interpretation Sheets



r
u. t. or.rt.mtitr.nT or A<;MICI>LTUIIK

SOU. CONSCMVAl ICIM SCKVICE

SOIL SURVEY INTERPRETATIONS17

IKMIK* _
STATC U|rr«-nr;ln____
ML!A 5L »8. go. I". 93.

94, 96, 98, 99

Very poorly drained, Marly level organic soil*, 16 to 50 Inch** thick over Icems. These soils
•re moderately rapidly permeable In the organic portion and Moderate in the mineral substratum
with a high available water capacity.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

HOTlt MM
(l»ck*»)

0-23

23-60

CI...III...IM

UUDA
Taituf*

SMCky
peat

el
I

Unlit**

pt
SM

AASMO

JU2

Fniel.
» in.

-

Prrcrnlftgf )»•• tk»rt 1 i«rh»«
Patftlltt Sir** N«.»*

4

100

IS

100

4S

60-70

100

25-35

LL

10-20

PI

1-4

Perm***
Will.

U./V.

z.o-«.o
9.6-2.0

Avail.
•-.i.t

In./in.

25-05

11-. 13

SMI
*>•*-

Pll

S.i-
6.S

*.5-
4.5

Shrink
Swtll

low

low

"-»«i«€ Frequent for brief periods Hr*»i«ei* «~«»t 0
D«pihi. w.i« i.kit: Seasonal high water table, 0-1 feet D«.ik <• »«*•«•! mor<;>than 3 fret
C«TMi*Hr - «M*«rtf M**|; high -«et seil; alkaline C«W«HI«M» • »«ncr»i«>: Hoderace

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND FEATURES AFFECTING USE

DEGREE AND KIND OF SOIL LIMITATION FOK SE1.KCTED USES

MAJOR SOIL FEATURES AFFECTING SELECTED USES

• M«|||
S«*
Gf...l

T«>»ll

Poor - hich eosmresslbilltv of ornnie material: viTV Morlr drained
Poor - very little sand
Unsuitable - venr little travel
Poor - o^dixes raoldlvt very ooorlv drained

fettle TM*

I...C Uf<

*•"•" "•

riltir

Very

Very

Very"

Vltk ••••vjwitt
•ItkNI •••••M

""""* *••"
.M.I *•.«.

P«»mi*l Pr

<nn
Very

Very

rwMi
Severe

Severe
»»
Severe

- seasonal

- seasonal

- seasonal

> Very Severe
>!»•

Severe

Severe

- seasonal

- seasonal

high

high

high

water

water

water

table;

table;

tablet

frequent

moderate

frequent

- seasonal high water table;

hlb-h

liifh

water

water
«i A.M.. Modtrmtt . r...,r)nal Mpl

table;

table
wator

frequent

flooding

to moderately rapid perneabiiiry

flooding

frequent flooding

rio-din«

frequent flooding; Mr* crnpreasiblllty
tablr; fr»rnient {'.'"••ii-.r: V.irti cinpressiLill'.y

Seasonal hl/rh watnr tnble; moderacelv rmold orrneabllltv.
EmMi»m*ni>. Dlkt*. <M L*»**«

Or..M.. M Cr.̂ .«4 ̂  P..,M

(Yganie mnttrial not aultrib^i for •mLni kson'.s; loamy — jt r.'.r.i'.un -13
NtidaratKlv rapid permeability in organic soil; mudnraleiy poi-n«.»b:«

r.«dlur.

*" *" Hot n|t>li cable
T.r«c.t «« OI....I... Mot

UraMX «.,,rw... Nct

Coif Course Fairways: Very

applicable
needed

poorly drained; frequent flooding; low stability; higl, crmprrsriblU '7



r nurse Tn.ii r>*m
Pit* c»*» *•.!••i:

U. S. l ir . l 'AHTMUNT (If ACHiri'l.l UHK
$011. CONStNVATION IF.NVICF.

SOIL SURVEY INTERPRETATIONS17

MAP SYMBOL 87. 96

SKttlKX irookstan
STATIC _Miicnn4in____
HI.MA • • *. «>, 0«, Q..y 111

»«ry poorly drained, nearly level, loaay soils, 2* to 40 Inchtf chick, over calcareous loaa till. These soils
hav« Moderately flow peraeablLlcy and hl(h available water capacity.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO KNG1NEF.RIHC

M>iw
fell

HwitM*

0-16

14-46

46-60

CUI«lllCllll««

UIOA
Ttllur*

ale!

el. i

1

Untfl*4

ML

Cl

CL.
CL-ML

AASIIO

A-4

A-6

A-4

C«*rar
Krarl.

>J Id.

.

0-1

o-s

P*r**M««« !*•• limn .1 iMrhrk
Patstiv Kk^vr N'*..*

4

100

100

15-
100

1*

100

>s-
100

K>-
100

40

ej-
100
99-

100
70-ao

100

I5-«J

70-n
50-40

LL

30-40

30-40

15-25

PI

5-10

15-25

5-10

0.6-2.0

0.2-0.6

0.6-2.0

Axil.
V.itrl

in. /in.

.21-. 23

.15-. 19

.17-.H

Soil
M»4r.
Him
HI

".6-
7.J

6.6-
7.3

7.9-

M..I..II
>•• n

'i*ir
Low

Hoderat

Low

FIM.IM* Fraqueot flooding for brief parloda. ' M»«r.i.a4e *>~»i 0

0*»m te noter ieW»« SoaaoBal high water table. 0-1 foot °""1 '• »»*~"" Nora than 6 feet
C«?Ml«Nv • •«»«»« •!••!; High fo.ip«t»M» . r«ir»i«: laf

SUITABILITY OF SOIL AS SOURCE OF SELECTED MATERIAL AND KEATURES AKFF.CTING USE
••»*"' Foot - mnr »o»flr drained; Ion «h«ar «tr«titth.

Foot - Vorr littlo tr»»«l pr«i«nt.
thin <uffaea.

DKGMEE AND KIND OK SOIL LIMITATION KOR SELKCTtO UStS
i*Pilc T

•.«,.

**"*"

>«*llln|
*IIM
•ilk.

InltMT

.•cal •<

P«*MII

•«k rilMrpitld* w-ty ,-¥er> . aaaaonal high water table.

La***** Sewra - •oderate peraaablMty in subs t rat uau seasonal high water table.

.„...„„. s.^r.-M-o.alhlghw.r.rt-il..

•«MIWM> Vary severe - aeasonal high water table.
M •«»•»••• Severe - seasonal high water table.

*•"*"" Sever* - aeasonal high water table; frequent flooding.

Mdt and tu»«t Sever* - aeasonal high water table; frequent flooding.

1 ?*••• Arliwt . . . . . . 1
MAJOR SOIl. FEATURES AFFECTING SF.LECTED USES

Moderately slow perwabilltjr; seaaonal high water table.

Low shear strength; a»dlus) compressibility; rately slow pcrseabtlity.

So««,.l high w.t.r rately alow persaablllty.
Hot applicable.

Hot needed.

Hot needed.
Jolf Cottne railway*: Seasonal high water table; oederately slow pen* ability; frequent flooding.

I .' U*« *** mm with (*«|l|«> i»*
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MHT5C Tu.il >»rm
r»l» Ci*l» S**U*I 2

U. f. Uri'AHTMKNT Or AGRICULTURE
SOU. CONSt MVATION SHHVICt

SOIL SURVEY INTERPRETATIONS1\/
trniti 5»«co
STATK "'•—..I.

MLIA «t_______

The Syeeo series consists of sosisvhat poorly drained, nearly level and fcncly sloping »lUr soil* chat
forced la till plaint and ground naralnea. These are •oderattly •lowly penecable aolla with hl|h
available water capacity.

ESTIMATED SOIL PROPERTIES SIGNIFICANT TO ENGINEERING

U.JOT
fell

'lACh.t)

0-11

11-25

25-60

tm i

IISOA
Trftlur.

all

cl

1

U i.itl.4

KL

CL

CL.
CL-ML

AASMO

A-»

A-6

A-4

Cor*.
K-.cl.

>J in.
*
-

0-5

0-5

H.ffe.fHag. lr«« iHan .1 lrtck.1
PatBIIV Sl.v. Nn.**

4

100

95-
100

95-
100

10

100

90-
100

90-
100

O

90-
95

ao-
90

75-
85

ISO

BO-
90

65-
75

60-
70

LL

20-M

J5-40

20-25

PI

2-4

15-20

5-10

kllllf

3.6-2.0

3.2-0.6

3.6-2.0

A.. II.

C^c!
iM./lfl,

.22-. 24

.15-. 19

.16-. 11

(.11

7.4-
8.4

7.9-
1.4

7.9-
1.4

Shrink

Ptrtrn.
ll«l

tow

Mode race

Low

riwaifif Rare M»*>»I»«U i»u*! •

D.IHIII* «.i.r i.ki.: i to 3 feet o«ixk i* k*«>*cki More than 5 feec
C«.«I.MT. ««•.<.< «'.i: Hlih - free carbonates; wet soil. €•.«•!.«„ -***-••: ^

SUITABILITY OF SOIL AS SOUKCE OF SELECTED MATERIAL AND FEATURES AFFRCTINr. USE
• •••fill

Swi«

G..V.I

To»il

Fair - lew ahear strength; feaaonal high water table.
Uaaultable - little or no sand present.
Unatyt^gffl* • lit pie Ar na »rmv»l DrBcent

9pt^ •» rhlM \mitmr_

DtC.RtF. AND KIND OK SOIL LIMITATION FOR SKl.CCTED USKS
T»k fill.. n.M.

ScMN . ,.MOO»j hi,h w.ter table; lower end of aodarate pemablllty.

Seven - seasonal high water table.

iiMi Severe - seasonal high water table.

•iik B«»r«.nii Severe - seasonal high water table.
Vitk*iM •*».«•«• Moderate - seasonal high water table.

U>i!t*nr Moderate - seasonal high water table.

Ltc.i KM«« MS hn.fi Severe - seasonal high water table; high froat action.

High - streni capillary action: high vacer table.
MAJOR SOIL FEATURES AFFECTING SF.LECTED USKS

Ptttd Jt«T»e>rv«t*> Ata>«t Mod«T»t« D«n

Cmh*fiemi«M», Old**, •»*d L«*««» LOW

O..IM.. - C-.P1.-H .̂  P..,-,. L,

'"'••"•" Htgh available hater
T.rr«..( MMJ Dl».r>lw» |jot ncede

Cell Course Fairways - Seasonal

•.ability.
ahear strength; subject to piping.

*er end of eaderate peneablllty.

capacity; •oderata perecablllty; eeaaonal high water table.
1.

high water table.

85
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l<. 4. llM'AKlMfNl <,» AC. MM I'l tl'Kf

Sllll r t t K A A T I O N s> H V I I

SOIL SURVEY INTERPRETATIONS1I /
smifx ."or

.STATC W < "
HI.HA *5

Deep, mil drained il lty toll* underlain by calcareous t i l l at 20 to M> Inches. Tlicsc .ire nearly level to
steep with hl|h available water capacity. They arc «t the lover end of the Moderate permeability.

ESTIMATED SOU. PKOHERTIES SIGNIFICANT TO ENGINEERING

lb.ll
ll.<* i/anft
• in. hnl

0-12

12-35

35-«0

Of pIK !• •

Cl..

USDA
TV slur*

Stl

slcl

slel
1

-fc,
•i«r lalitv:

kifi«'Mii«n

Unilird

ML

CL

a

•*«/£».*
•MS> t

AASMO

A-4

A-7

A-6

Ikan S fe

t'r«r«.
>l in.

_

_

-

•

et

4

100

100

95-
100

tl*Kr '••

10

100

100

90-

»ir«,. Ni

to

9S-
100

95-
100

*o-
85

1 in. hr»

?oo

SO-
IQ

BO-

80-
15

20-30

30-40

25-35

D*plk l«

1-4

15-25

10-15

lit trmi

kverac

Hrtmr..

î '/>7
0.6-2.0

0.6-2.0

0.6-2.0

^*y.i/{t: fcmjs)

A>.M|.

c*i*>r.
MI.. 'in.

.20-. 2;

.16-.ll

.16-.ll

.'nan 5 f

w

Soil

IIIMt

Pll

5.6-
6.5

5.6-
6.0

7.4-
(.4

eet

Sfcvifili

!•.«.•,-
It^l

Low

•4_ j

Low

SUITABILITY OF SOIL AS SOUHCE OF SELECTED MATERIAL AND FEATURES AFFKCTING USE
• Mdllll

S«Hl

Crsvtl

T •»••!!

Fair; pipes readily; medium to low shear strength.
Unsuitable - little or no sand B resent.
Una ul table - little or no gravel present.
Coed.

DEGREK AND KIND OF SOU. LIMITATION FOR SELECTED USES

' "•'•• Moderate for 0 to 121 slopes; severe for steeper soils; lower end of
moderate permeability.

Moderate for 0 to 6Z slopes; severe for steeper soils; lower end of moderate permeability.

Slight tor 0 to 61 slope*; moderste for 6 to 121 slopes; severe for steeper soils.

IIIIMM •.»«•«•) slight for 0 to 61 slopes; moderate for 6 to 12Z slopes; severe for steeper soils.
»mi«T LaiwJIIII Slight for 0 to 12t slopes; moderate for steeper sells.

L*c*l ••*«• •»« S<»««
Hoderate - fair to poor compactlaa; moderate shrink-well potentLal.

. »... Ar..».tu>d<r,t, . ,tronl eapUUry action.
MAJOR SOIL FEATURES AFFECTING SELECTED USES

*»rr.»ir Ant* Moderate permeability.

t.. om*«. «"- L»V.»« Medluei to low thear atren|th; plpu readUy; fair to poor coovactlon.
w Cr̂ i..« .»« P.M»» Drainage is adequate.

Hl(h available water capacity; moderate peraeablllty.
T» rt«e

•'• Moderately erosive; moderately permeable,
r airways: Lower end of moderate permeability; steep slopoaT
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v.J

If. S. MM'Ak 1 M » - N T OF Ar.niriri.Tii**.
SOIL {'ON**!' K VAT ION M UVI1>

SOIL SURVEY INTERPRETATIONS -

st w i t * See lycvl l le
STATK _.UUcuo~La——__
MI.HA 8». »9, 91, 103

T.II:.I are dc'*. organic tolls chat are nearly level. They arc forced In Jccmipo^cd orijinle uiert.ili In
bop or In the lower parti of outvath plains and glacial aoralne*. Tliey have •oderatcly rapid peraea-
blllty. and very hlfii aval label water capacity.

ESTIMATKn Will. I'MOI'KKTIES Str.MI-ICAST TO K N f . l N F . K K I N r ,

U..).»
bill

M*l«irMMB

. ifii h. H

0-60

t

CU*»iflr^it»M

i'sn*
T^iturr
•uck

llnitira

ft

rivxiixf Hon«

O«p4h !• wvi«p ta%lt: £•! fe

AAMIO

<'tMf««

t'racl.
>l I*.

l*^>rriilj*|-f- It-SB Ihtfn 1 i*»t hi-s

4

OC

Ifh - wet aoll.

10 «o 100
LI. PI lulnv

m.^f.

2.0-4.0

A.j.l.

C'..1«r.
in. 'in.

J5-.4S

S..il
Ki-^r.

I'll

5.6-
7.3

Slirinh

S»>-M

l.-l

Mv4r>l»|lc traop: 0

D»n» i. »,«<»•«: More than S (eet.

CorioiviK .r«Mi»r»i»: Moderate * wet loll.

SUITABILITY OF SOIL AS SOURCE OF SELF.CTED MATERIAL AND FEATURES AFFF.CTINC USE
MMddll

S.nl

CP.V.I
T«*>.ll

Unsuitable - organic sells , very lew bearing capacity.
Unsuitable
Unsuitable
Foor • low trafflcabllltv: aubleet tci bio wine.

DECREE AND KIND OF SOU. LIMITATION FOR SF.l.ECTED USES
t«Mic T.IU riii.t F..K. very severe - hit* water table.

Very severe - high water table.

I*.ii.. C.C...HX.. very severe - high water table.

WIIN •.•••»«<• Very severe - high water table.
•.•••MMI Severe - high water table; very low bearing capacity.

*.nn.rr uin.mil Vcry lcv<ra . ht|n „,,., table} fjoderately rapid peraeablllty.

* Severe - high water table; very low bearing value; unstable.

P..en.,.i Fro.. *,,..- Ht|h _ §trong action; wet tell.
MAJOR SOIL FEATURES AFFECTING SELECTED USKS

P.~J •,......, A,... H1|h wM<r lahu. .mj.j.t.iy r,ptd p«™.ablllty.

'""• 0""- "- Lt*"* Organic materials not suitable.
'-" Moderately rapid pencablllty.

High water table; snderetely rapid pereceblllty; vrry high aval lnl iU water c . ipnc l ty .

Not needed.
Or.il.il ••!»•»« Not needed.

Colt Couree Fairways: High wstcr table; poor tradlcablllty.

25



APPENDIX H

Cation Exchange Capacity Results



LEMBERGER HORIZONTAL EXPANSION
CATION EXCHANGE CAPACITY RESULTS

LAYER
DESCRIPTION

Red-Brown
Silty day
Glacial Till

Light Gray-
Brown Silty
and Clayey
Sand (Dolomitic

BORING
SAMPLE

41

42

47

49

32

DEPTH
(FT)

7.5

10

5

2.5

40

CATION EXCHANGE CAPACITY
(LABORATORY ESTIMATE IN

MILLIEQUIVALENTS/ 100 GRAMS SOIL)

21

23

13

12

18

SOIL
pH

8.0

8.1

8.1

8.1

8.8

Till and Outwash)
40

42

47

25

60

35

17

19

17

8.6

9.0

8.7

102



APPENDIX I

Monitoring Well Construction Data
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JOB NO. 8327

BORING NO. 29

DATE 6/25/79
v> Elev. 878.32 ruT_. .. „ .,L «"••«•. CHIEF Jim Grieger

LOCATION Lemberger Site Manitcwoc County. WI
^ El 873 30 ^ depth measurements of well detail assumed

•'•'••' Jt&r\™^ indicated.
a^SSvJ /^~\
*-/Br* C 1 J DEP™ T0 BOTTOM OF WELL POINT OR
^ v-/ SLOTTED PIPE 16 FEET.
^ /""N 3' Blank Uneter Well Screen
ft ( 2 ) DEPTH OF BOTTOM OF SEAL (if installed)
^ V—/ 4.0 FEET.
w r\

( 3J DEPTH TO TOP OF SEAL (if installed)
^-^ 0.0 FEET.^—^^

^_ ( 4 ) LENGTH OF WELL POINT. C&VC WELL SCREEN^)
—{10) ^^ OR SLOTTED PIPE 10 ' FEET. (Circle One)

© TOTAL LENGTH OF PIPE 12 FEET
9 2 IN. DIAMETER.

0 TYPE OF FILTER MATERIAL AROUND WELL
0 POINT OR SLOTTED PIPE Flint Sand

X*1 *̂*.

r7) CONCRETE CAP, YES fNJP) (Circle One)

©MM HEIGHT OF WELL CASING ABOVE GROUND
^^ 3.0 FEET.

© PROTECTIVE CASING? YES (N0~^( Circle One)
„ __ , 0 , HEIGHT ABOVE GROUND ^t^

© LOCKING CAP? YES (jK^> (Circle One)
TYPE OF BACKFILL: SDoiTs & Bentonite

-̂n;
WATER LEVEL CHECKS

*From top of casing, if protective casinn hiqhor,
take measurement from top of protective casing.

X^ BORING I DATE TIME DEPTH TO WATER REMARKS
^ 29 6/25/79 PM 14.0 From Top
^ 29 6/26/79 AM 5.0 After Bail
r 40 6/26/79 AM 21.5 From Top of
^ Stick up

44 6/26/79 AM 42.2 From Top

WAOZYIM

•ii ». **^f
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i 1
i I
i 1
I 1

J

j

JOB NO. -832JL

BORING NO. 29A

DATE 9/12/79

CHIEF W. Graville878t37

LOCATION I pmhprgor
n a7c in All depth measurements of well detail assumedElcv. 0/5.30 -_c_.. ._..... ... .

Manifr.wnr Pnypfy yj.. __

to be from ground surface unless otherwise
indicated.

© DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 77_______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
fin_______ FEET.

DEPTH TO TOP OF SEAL (if installed)
58__ FEET.©

© LENGTH O^iJELLPOIN;,
OR SLOTTED TTPT _I

TOTAL LENGTH OF PIPE __fi£_
G> 2 IN. DIAMETER.

jti'LL SCREEfO
~FE£T. (Circle One)

TYPE OF FILTER MATERIAL AROUtIO WELL
POINT OR SLOTTED PIPE Flint

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING AUOVE GROUND
,7________ FEET.

PROTECTIVE CASIflfi? YES
HEIGHT ABOVE GROUND

(Circle One)

LOCKING CAP? Y!E_S_
TYPE OF BACKFILL:

(Circle One)
Rpntnnite

WATER LEVEL CHECKS

*From top of cflsimj, if prolccl.ivc c.r. in«| lii<|lmr,
take measurement from top of protective casing.

BORING I

29

DATE

9/12/79

T1ML

PM

ULPTII TO VIA1LU

49.7

KLMAKKS



^̂ WELL UUAIL INFORMATION SIILEf

JOB NO. 8327

n n4 Elev. R7R no

BORING NO. _JJQ

DATE ___

CHIEF

6/26/79

Jim Grieoer

LOCATION Lemberaer Site. Manitowoc County. WI____
El 875 30 ^ depth measurements of welj...detajĵ  assumed

--—:— to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE ___37*______ FEET.
3' Blank Under Well Screen
DEPTH OF BOTTOM OF SEAL (if installed)

28________ FEET.

DEPTH TO TOP OF SEAL (if installed)
26_______ FEET.

LENGTH OF WELL POINT.
OR SLOTTED PIPE 5

TOTAL LENGTH OF PIPE 38'
0 __?____ IN. DIAMETER.

WELL SCREEN^
^ET. (Circle One)

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint'Sand

CONCRETE CAP, YES / (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3 __________ FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

NO ̂ (Circle One)

LOCKING CAP? YES t^QJ (Circle One)
TYPE OF BACKFILL: Spoils and Bentnnit-e

WATER LEVEL CHECKS

*From top of casing, if protective c.nsinq hi«jh<»r,
take measurement from top of protective casing.

BORING 1

30

30

DATE

6/26/79

6/27/79

TIME

PM

AM

DEPTH TO WATER

32.8

18.2

REMARKS

From Top After
Bail
From Top

WABZYfVJ



WhLL UL1A1L INFORMATION SHtET

r JOB NO. C 8327

BORING NO. 31

Elev. 883-42
DATE 6/26/79

LOCATION
E1ev- 880.50

CHIEF Jim Grieger

Lemberger Site. Manitowoc Qa.^WL_____
All depth measurements of we_ll_de_ta_\l assumed
to be from ground surface unless otherwise
indicated.

©
©
©

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 16________ FEET.
3' Blank
DEPTH OF BOTTOM OF SEAL (if installed)

6'________ FEET.

DEPTH TO TOP OF SEAL (if installed)
0 ' F E E T .

0 LENGTH OF WELL POINT.CPVC WELL
OR SLOTTED PIPE ~"

TOTAL LENGTH OF PIPE JH_
9 2" IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

FEET. (Circle One)

FEET

CONCRETE CAP, YES
————

(Circle One)

HEIGHT OF WELL CASING ACOVE GROUND
3' FEET.

PROTECTIVE CASINC,? YES
HEIGHT ABOVE GROUND

NO J (Circle One)

LOCKING CAP? YES
TYPE OF BACKFILL: Spoils

(Circle One)

WATER LEVEL CHECKS

*From top of casing, if protective casinq
take measurement from top of protective casing.

&

BORING *

31

31

DATE

6/26/79

6/27/79

TIME

PM

AM

DEPTH TO WATER

15.0

9.2

RLHARKS

After Bail
From Top

WACTZYfSJ



r WtLL UtlAJL INIUKMAIIUH i>HLtl

JOB NO. C 8327

32

905.32

LOCATION

902.10

BORING NO.

DATE 6/28/79

CHIEF Jim Grieger

Lemberger Site. Manitowoc Co.. WI _____
All depth measurements of well ..detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE _S6_.Q______ FEET.
3' Blank Under Well Screen
DEPTH OF BOTTOM OF SEAL (if installed)

15'_________ FEET.

DEPTH TO TOP OF SEAL (if installed)
0'__________ FEET.

LENGTH OF WELL POINT.rPyCWELL SCREEN^?
OR SLOTTED PIPE 10' FEET. (Circle One)

TOTAL LENGTH OF PIPE 32'
0 2" IN. DIAMETER.

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING AROVE GROUND
3'__________ FEET.

YES (Circle One)PROTECTIVE CASING?
HEIGHT ABOVE GROUND

LOCKING CAP? YES. CNO) (Circle One)
TYPE OF BACKFILL: Spoils and Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casing higher,
take measurement from top of protective casing.

BORING

32

DATE

6/28/79

TIME DEPTH TO WATER

20'

RLMARKS

After Bail
From Top

WARZYN



HLUL ULlniL I Ml VIM «\ I 1 UK

JOB NO. C 8327

33

——TJ Elev. 882.90

BORING NO. _______

DATE 7/5/79

CHIEF James Rech

LOCATION Lemberger Site, Manitowoc Co., WI
Elev.879.90 All depth measurements of well detail assumed

to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 40________ FEET.

(2) DEPTH OF BOTTOM OF SEAL (if installed)
^~s 29'_________ FEET.

DEPTH TO TOP OF SEAL (if installed)
27__________ FEET.

0 LENGTH OF WELL POINT.(PVC WELL SCREEN^)
OR SinTTFn PIPF 10' H-M . I \.\rr\tOR SLOTTED PIPE 10

TOTAL LENGTH OF PIPE 33_1
& 2 IN. DIAMETER.

Fttf. (TTTrcle One)

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Sand

CONCRETE CAP, YES /fj(f) (Circle One)

HEIGHT OF WELL CASING ADOVE GROUND
3' FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

'(Circle One)

LOCKING CAP? YES (Circle One)
TYPE OF BACKFILL:SpoiIsand Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casinq hujlior,
take measurement from top of protective casing.

CORING

33

DATE

7/5/79
7/6/79

TIME

5:00
8:00

DEPTH TO WATER

40.9'
16' - 6"

REMARKS

Bailed Down

VA/AB2YM
* *«r»*ft*f * •••*••• •*•»
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WELL PL1AIL INFORMATION SHLEF

JOB NO. C 8327

=13 Elev. 875.10

LOCATION

Elev. 871.90

BORING NO. _

DATE 7/6/79

34

CHIEF James Rech

Lemberger Site, Manitowoc Co.. WI______
All depth measurements of well detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 35________ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
25_________ FEET.

DEPTH TO TOP OF SEAL (if installed)
23 FEET.

LENGTH OF WELL POINTjfPVCWELL SCREEN)
OR SLOTTED PIPE 10 " FEET. TTTrcle One)

TOTAL LENGTH OF PIPE ?B FEET
0 2" IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Sarrd

CONCRETE CAP, YES No (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3' FEET.

PROTECTIVE CASItir,?
HEIGHT ABOVE GROUND

YES (Circle One)

LOCKING CAP? YES Oltt/ (Circle One)
TYPE OF BACKFILL: Spoils and Bentonite

WATER LEVEL CHECKS

*From top of casin<], if protective 01 r. inf]
take measuranent from top of protective, casing.

BORING * DATE TIME DEPTH TO WATER REMARKS

WABZYIM
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HULL ULmiL imUIM'IMI 1VJI1

JOB NO. C 8327

ro, n-» Elev. 853.77

BORING NO. _B£_35_

DATE 9/11/79

.w

CHIEF Wayne Graville

LOCATION Lemberger Site. Manitowoc Co.. WI _____'
850 80 A11 depth measurements of well detail assumed
^— to be from ground surface unless otherwise

indicated.

© DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 47_______ FEET.

(Tj DEPTH OF BOTTOM OF SEAL (if installed)
^-S tt_______ FEET.

DEPTH TO TOP OF SEAL (if installed)
35________ FEET.©

0 LENGTH OF WELL POINT
OR SLOTTED "PT?b 10

TOTAL LENGTH OF PIPE _4JV_
9 ?" IN. DIAMETER.

WELL SCREEO
FEET. (Circle One)

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3________ FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

(Circle One)

LOCKING CAP? YES. (̂ NÔ  (Circle One)
TYPE OF BACKFILL: Spoils and Bentonite

WATER LEVEL CHECKS

*From top of casinq, if protective casimj
take measurement from top of protective casing.

BORING

35

DATE

9/11/79

9/12/79

TIME

PM

AM

DEPTH TO WATER

32'

39'

RLMAHKS

Then Bailed dow
to 28'.

WARZYN



WE.LL ULIAil INIUKMAFION SHLEf

JOB NO. C 8327

i
j

.

853.60

LOCATION

Elev. 850.80

BORING NO. __36_

DATE 9/10/79

CHIEF Wayne Graville

Lemberger Site. Mam'towoc Co.. WI_____
All depth measurements of welj detail assumed
to be from ground surface unless otherwise
Indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 68 FEET.©

(T) DEPTH OF BOHOM OF SEAL (if installed)
x-X 60__________ FEET.

DEPTH TO TOP OF SEAL (if installed)
58 FEET.

•f -' i —

©
0 LENGTH OF WELL POINT.CPVC WF.LL SCREEN.)

OR SLOTTED PIPE 5 FEET. (Circle One)

© TOTAL LENGTH OF PIPE _60_
& 2" IN. DIAMETER.

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
_____3________ FEET.

PROTECTIVE CASING? YES tfto) (Circle One)
HEIGHT ABOVE GROUND ______^_____.

LOCKING CAP? YES CftO (Circle One)
TYPE OF BACKFILL: Spoils and Bentonite

m WATER LEVEL CHECKS

*From top of casinq, if protective casinq hitjhor,
take measurement from top of protective casing.

BORING 1

36

36

DATE

9/10/79

9/12/79

TIME

PM

AM

DEPTH TO WATER

28.8, 24 Hr.

46.9 FT., 48 Hr.

REMARKS

VWARZVM



WELL ULIAIL iNfORMATIOH SHtET

r JOD NO. C 8327

890.09

BORING NO. _37_

DATE 7/10/79

CHIEF Jim Grieger

Lemberger Site, Manitowoc Co., WI
All depth measurements of well detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE __32'_______ FEET.

3 blanK under well screen
DEPTH OF BOTTOM OF SEAL (if installed)

15'_________ FEET.

DEPTH TO TOP OF SEAL (if installed)
0'_________ FEET.

LENGTH OF WELL POINT, PVC WELL SCREEN,
OR SLOTTED PIPET0~ FEET. (Circle One)

TOTAL LENGTH OF PIPE 25
P 2" IN. DIAMETER.

FEET

S TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
• 3 FEET.

PROTECTIVE CASING? YES (j (Circle One)
HEIGHT ABOVE GROUND

LOCKING CAP? YES
TYPE OF BACKFILL: Spoi

(Circle One)
and Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective oisirvj hiqhor,
take measurement from top of protective casing.

BORING 1

37
DATE

7/10/79
TIME

AM

DEPTH TO WATLR

29.3

ULMAKKS

From top Of
Stickup.
After Bail

WAOZYfVJ



WELL UUAIL irirOHMAriON SHLEF

JOB NO. C 8327

ii

Elev. 889.40

BORING NO.

DATE 7/3/79

38B

CHIEF James Rech

LOCATION Lemberoer Site. Manitowoc Co.. WI ______
I 886 50 ^ depth measurements of welj__detajj_ assumed

to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 22' ______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
_____ 2

DEPTH TO TOP OF SEAL (if installed)
8 ________ FEET.

LENGTH OF WELL POINT/PVC WELL SCREEflJ
OR SLOTTED PIPE in I-ELI. (Circle One)

TOTAL LENGTH OF PIPE _1_5_
9 ?" IN. DIAMETER.

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ADOVE GROUND
7»____________ FEET.

PROTECTIVE CASINO? YES (S) (Circle One)
HEIGHT ABOVE GROUND ______^______.

LOCKING CAP? YES. (ug) (Circle One)
TYPE OF BACKFILL: SnoiU and RpntnnitP

WATER LEVEL CHECKS

*From top of casiny, if proLccLive cosiiu) )ii<jlir>r,
take measurement from top of protective casing.

BORING

38B

DATE

7/3/79

TIME

11:30

DEPTH TO WATER

22-

REMARKS

Bailed down



WELL ULIA1L INIOIMUION SlltEF

r JOB NO. C 8327

39

Elev. 889.46

BORING NO. _____

DATE 6/13/79

CHIEF J. Spurley

LOCATION Lemberger Site. Mam'towoc Co., WI
^ depth measurements of welj detaij^ assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 85 _______ FEET.
1 ' •'

DEPTH OF BOTTOM OF SEAL (if installed)
78 __________ FEET.

DEPTH TO TOP OF SEAL (if installed)
76 __________ FEET.

LENGTH OF WELL PQINT.CEvTwELL SCREEN.
OR SLOTTED PIPE 5 FEET. (CiTcle One)

TOTAL LENGTH OF PIPE J3_
(3 2"___ IN. DIAMETER.

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Sand_____

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3'__________ FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

(Circle One)

LOCKING CAP? YES
TYPE OF BACKFILL: Spoi

(Circle One)
& Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casinq hir|hpr,
take measurement from top of protective casing.

DATE

6/14/79
6/15/79

TIME

* Hr.
24 Hr.

DEPTH TO HATER

72'
73

REMARKS

Bailed Down
to 72'

WAOZYIVJ



r JOB NO. 8327

Elev. 890.25

BORING NO.

DATE ___

CHIEF

39A

9/20/79

L. Smith

LOCATION Lemberqer Site. Manitowoc County. Wisconsin
886.50 AH depth measurements of welj_detaji_^ assumed

— to be from ground surface unless otherwise
indicated.

0DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 120_____ FEET.

© 3' Blank Under Well Screen
DEPTH OF BOTTOM OF SEAL (if installed)

^ , 108 FEET.
»'?'f> DEPTH TO TOP OF SEAL (if installed)

105 FEET.

LENGTH OF WELL POINT.
OR SLOTTED PIPE 10

KD- -,»

^•i:

TOTAL LENGTH OF PIPE ___
@ 2 IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Sand

CONCRETE CAP, YES QjJT̂ ) (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3 FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

ficD (Circle One)

*-O-l̂
LOCKING CAP? YES NO/ (Circle One)
TYPE OF BACKFILL: Spoils & Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casinq hifjhor,
take measurement from top of protective casing.

BORING I DATE TIME DEPTH TO WATER REMARKS

VA/AO2VM



WELL ULIAIL INIOIMUtUN SHLCF

JOB NO. C 8327

I«

Elev. 890.75

BORING NO.

DATE 6/22/79

40

LOCATION

Elev. 887.70

CHIEF Jim Grieger

Lemberger Site, Manitowoc Co.. WI _____
All depth measurements of weJl dejiail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE _ 40 ________ FEET.

© 3* Blank Under Well Screen
DEPTH OF BOTTOM OF SEAL (if installed)

5*_________ FEET.

DEPTH TO TOP OF SEAL (if installed)
0' ___ FEET.

LENGTH OF WELL POINT.(fVC WELL SCREEN^)
OR SLOTTED PIPE 10' l-kET. (Cifcle One)

TOTAL LENGTH OF PIPE 36
3 2" IN. DIAMETER.

FEET

KD
TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

KE>-
CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3' FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

(Circle One)

LOCKING CAP? YES.
TYPE OF BACKFILL: Spo

(Circle One)
& Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casinq hifjhrr,
take measurement from top of protective casing.

BORING *

40

DATE

4/22/79

TIME

AM
5 min.
10 min.

DEPTH TO WATER

27.0
22.5
21.0

REMARKS

Bail/top
of stickup

WAOZYIM



HtLL UtIMIL JNmKKAl 1UH

JOB NO. C 8327

41BORING NO. ___

DATE 6/27/79

CHIEF Jim Grieger

LOCATION Lemberger Site. Mam'towoc Co.. WI

Elev. 891.10 All depth measurements of wej_l_de_taj_l_ assumed
to be from ground surface unless otherwise
Indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 31'_______ FEET.
3' Blank Under Well Screen
DEPTH OF BOTTOM OF SEAL (if installed)

6'__________ FEET.

DEPTH TO TOP OF SEAL (if installed)
0' FEET.

LENGTH OF WELL POINT. fPVCWllL SCRrEMj
OR SLOTTED PIPE 10' FEET, (circle One)

TOTAL LENGTH OF PIPE 27
Q 2" IN. DIAMETERT

FEET

S TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3' FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

NO (Circle One)

LOCKING CAP? YES_ QlO) (Circle One)
TYPE OF BACKFILL: SpoilTl, Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casing higher,
take measurement from top of protective casing.

BORING 1

41

DATE

6/27/79

TIME

AM

DEPTH TO WATER

21 '

RLHMKS

From top
After Bail

WAOZYIM



WELL Ut IAIL INFQRMAT1 ONISIILE F

JOB NO. C 8327

E1ev.927.10

BORING NO. _42_

DATE 7/11/79

CHIEF Jim Grieger

LOCATION Lemberger Site. Manitowor Co'' WI~————
... . .. "~~" .f well detail assumedAll depth measurements •'' ;:vi-';.;~vrt,=,̂ ,iea. .—•?—• j , £ unless otherwiseto be from ground surf.i-
indicated.

DEPTH TO BOTTOM 0!
SLOTTED PIPE 89'y. screen
3' blank under wetUA1 /;f installed)DEPTH OF BOTTOM OP prcl 1nstalled)

70'_______ - Lt

DEPTH TO TOP OF
65' ___

(if installed)
FEEJ

LENGTH OF WELl rr..-'̂ ^̂  SCREEfQLtMu n Ur WLLl. rUl M ^ LttT lri»-/-li» Hna\
OR SLOTTEPTiPE— P1———F(*T- ̂ Irc1e One»

.c o-» FFFT
TOTAL LENGTH OF Pi I ̂  OJ

& 2" IN. M1

TYPE OF FILTER W
POINT OR SLOTTED

CONCRETE CAP,

HEIGHT OF WELL Ct
_3_i6"______

AROUND WELL
Flint

(Circle One)

,IIG ADOVE GROUND

"NO) (Circle One)

(Circle One)
and Bentonitepo

PROTECTIVE
HEIGHT ABOVE GROU'I''

LOCKING CAP? YL'
TYPE OF BACKFILL:

WATER LEVEL CHECK"
ivc c<T>infi hi(|lir>r,

*From top of casino, if prolo-' l)Lective casing.
take measurement from top of i • —————

BORING f

72

DATE
7/11/79

7/12/79

TIME
PM

AM

,ll TO WAT IK

72' '

50. r

RLMARKS

From top
After Bail

WARZVfSJ



UELL DITAIL INFORMATION SHLEF

JOB NO. 8327

Elev. 906-87

BORING NO. _43

DATE 6/14/79

CHIEF J. Spur-1 ey

LOCATION Lemberger Site. Manitowoc Co.. WI______
ci 903.90 All depth measurements of well dejtail assumed
-lev. ..—;—— to ^ from groun(j surface unTess" otherwise

indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 40_______ FEET.

© DEPTH OF BOTTOM OF SEAL (if installed)
28_________ FEET.

(T) DEPTH TO TOP OF SEAL (if installed)
^-^ 26__________ FEET.

© LENGTH OF WELL POINT.CpVC WELL SCREEN/)
OR sinmn PIPF 10 FFFT. (Cireii

TOTAL LENGTH OF PIPE
& 2 IN. DIAMETER^

FEET. (Circle One)

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3'________ FEET.

PROTECTIVE CASIHf,? YES
HEIGHT ABOVE GROUND

tiQ) (Circle One)

LOCKING CAP? YES_ V^ NO
TYPE OF BACKFILL: SDOI

(Circle One)
Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casinq hinhnr,
take measurement from top of protective casing.

BORING

43

DATE

6/15/79

TIME

24 Hr.

DEPTH TO WATER

13'

RLMARKS

WAOZYM



STS JOB NO.

CLIENT Lt

FIELD WELL INSTALLATION DIAGRAM -

____ JOB

INSTALLED

WELL NO. DATE INSTALLED

Stick Up

Concrete
(Cross out if not used)

o>o
10

a
«/i
•o
c

8o

( Bentonite Powder

i/ ' t .O

o
o.

Backfi l l
Material

.0

Bentonite Pel lets

(Cross Out if Mot Used)

Concrete Sand
On-Site Sand
(Circle One)

Instal led Protector Pipe?

Nominal Diameter of PVC

/ "«~~ inches

Double-wrapped Slotted PVC
F~ w i th Miraf i? '^'

' Length Slotted
PVC

Material

>il

INSTALLATION

1.
2.
3.

5.
6.
7.

AxO
Did the bentonite pellets hang up?__
Did you have to drive the protector pipe?
Did you install a lock on the protector
If so, who has the kays? (• / .. ' >vr___________
Did the PVC come up when you removed the casing? .'^''
Was the well bailed? ' '"___________________
Were water level readings taken after the wel l was ing tall ad?
Was a PVC cap instal led on bottom of we l l? ^^___________

9 3 S ' O I 9 ~ 8



APPENDIX J

Private Well Logs



r
r PRIVATE WELL INFORMATION

LEMBERGER SITE

Adeline Baroun

Lee G. Brandenberg

Norbert Braun

John Burke

*John Denor
(S. side Reifs Mills Rd.)

-JAjhn Oenor
'KN. side Reifs Mills Rd.)

Terry Lemberger

Uayne Menza

Erwin Naidl

*Vern Oswald

Frank Polifka
(S. side Reifs Mills Rd.)

Frank Polifka
(N. side Reifs Mills Rd.)

Joan Riechardt

Victor Shavlik

Robert Shamburek

Addie Siebert

Josepn or Adeline Baroun original owners
Driller - Halverson; Drilled - late May or
early June, 1969; Est. Depth 148' (rock 128')

Original Owner; Drilled about 3 years ago
owner has no other data.

Charles Frittenberger original owner.
Driller was probably Heartlob. Est. Depth
123'

Mr. Siebert original owner; Est. Depth 197'

No information

Original owner; Driller - Joe Rehme;
Drilled about 15 years ago; Est. Depth 161'

Well at least 50 years old; Est. Depth
150' (cased 135')

Would not release information

Edward Naidl original owner; Well at least
70 years old; Depth 193*

Original owner; Driller - Joe Rehme
Drilled June or July, 1968

Not original owner; Driller - George
Zowerick; Est. Depth ISO'

Not original owner; Driller - Frank Norbert;
Drilled 1925; Est. Depth 140'

Frank Naidl original owner; Driller - Heartlob;
Drilled 1937; Est. Depth 100'

Joseph Hirmick original owner; Driller - George
Zowerick or Heartlob; Est. Depth 124' (cased 114')

Original owner; Drilled - 1965; Est. depth
160'-180'

Mr. Siebert original owner; Driller - Joe Fisher;
Drilled 1917 or 1918

*See State Well Constructor's Report
WAHZYN
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Victor Tisler

Robert Wellner

Scott Wellner

Wisconsin Fittings

Charles Oswald

Est. Depth 140' (cased 100')

Original owner; Driller - Joe Rehme; Drilled
1969; Est. Depth 300'

No Information

Frank Naidl original owner; well 75 to 100
years old; Est. Depth 100'

John Oswald original owner; Driller - Heartlob;
Est. Depth 82*



State .of Wisconsin \ D E P A R T M E N T OF N A T U R A L R E S O U R C E S

November 5, 1979

Mr. Robert Karnauskas
Uarzyn Engineering, Inc.
1409 Enil Street
P.O. Box 9538
Madison, Wisconsin 53715

Dear Mr. Karnaukas:

Anthony S. £*rl
Stcrttiry

BOX 7921
MAOISON. WISCONSIN 53707

IN REPLY REFER TO:. 3320

Enclosed are copies of the only two well construction reports I could
find for the wells listed in your October 26, 1979 letter. The vast
majority of the wells listed pre-date the Water Supply program (1936)and
therefore no logs are available. The others I could not locate, based
upon the information supplied.

You or a member of your staff are welcome to come to the office and search
our records. Please give me a few days notice if you plan to do this so
arrangements can be made with the Record Center if necessary.

Sorry we couldn't be more helpful.

Sincerely,
Bureau of Water Quality

Roger K. Gerhardt
Private Water Supply Section

RAG:i j s

THIS IS 100* RECYCLED PAPER
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..•:..r;- -,»v-- > • • . - . , . - . • • •

ffem (fl.)

Surface

J7^

/"f
-

'•' •

T« (It.)

7^
£*9
J£^L-

'• '"
'-~"r;'

Well construction completed on £2.1^ s- ^ » ^A$

Well is terminated x C^ inch** A t,e?ow 'in*1 8r«d«

Well disinfected upon completion [^ Yes Q No

Well sealed watertight upon completion j^f Yes Q No

'ater sample sent to laboratory on:

i r opinion concerning other pollution haiardt. information concerning difficulties encountered. »n^xb*t« relating to nearby
ells, screens, seals, type of casing joints, method of finishing the well, amount of cement used In grouting, blasting, sub-
>rf ace pump rooms, access pits, etc., should be given on reverse side. ^fi^r •?* ', " f <' + 2 ' -

1 iATUKt

Registered Well Driller

CUMfLkTlk MAIL AUUttUitt

Please do not write In space below
EST RESULT I GAS — M KK3. GAS —a HHS. UbMARKS



I $":

; n-auL, coma iituui UK'S ICtrOKT TO WISCONSIN STATK BOARD OF HEALTH
. . r ; • ; : ; . , ' '« .' ' V . ' . .See Instructions on Revert* Side

'" ^* Town
. „ /i?Z-e>.~*r£<t;'?-^. . ...

umber of pfemlM or Sectloo. To«n *n4 IUnc* oumtwri

xv^V-' 3. Owner Of or Agent Q.. 2rx3e£2*r\
•^^•H/^I' •'•''".' .< .^y..V • ''£/'••*'*' HUM ft individual. p*rtnerihlp~or Brra .

j^;; 4. Mail Address .v^/ .̂/.-^r^^/^-^l^ZL^ii.-^^^ .̂. --_- --•
« '^i'-' * • . . • * ' • ' . " • • • V ^"'.' ./^ • ' • - . » • " . ' ? > • ' ' * • < > i • t"«miplet» *jdr*M roqulrcd '/

**"'v^(t/<.5- From well to nearest^Buildinjry^l.ft; sewer^.<Z.ft; drain.^^.ft; septic

•W.:̂ ,'*:M '-dry well or filter bed./^ift; abandoned wcll/^^fft. ___J....___...

bSr^ G> Wc^ »s intended to suppl/ water for: -_x^mrr!^rz.c_-.î -..-£v«-a-»^rcs^
1..iS- 7- DRILLHOLE: " ̂  ;' \^. ' 'r T. ' . 10.. FOUMXTIONS: ......__

• Dta.1

*".!*.-:

Pram(tU)

a
T« ((L) (ID

;y% 8. CASING'AND LINER PIPE OR CURBING:v

Kind »d W«fh« Fmi (lu) T* no

' ,'.>.; 9. GUOUT:
':V>^-> KlMl

(.S's^fLSd. f'-S* J
' " &

From (ID

0

T« (ID

jL<o
* . • Construction of the well was completed on:

•'The well is terminated ......-/-&....... inches^ •«._..•
:r.ra ubovc, below n the permanent ground surface.'•-'•*•'

Was the well disinfected upon completion?

.f jj Yea——st-. No_.......
'. ; Water sample was sent to the stntc lalmratory at:

" t x V* *
'\:,.-. Water-level when pumping: ———,tj...Y...... ft. j!

yft •?kt • — CUy

| Was the well scaled watertight upon completion?
._. No........

,^
'•'•"(.V- Sijrnature

Driller
»rllr In

No.

':.'. InurprtUtion

10ml 10ml 10ml 10ml 10ml

48 hra. ——

ConArm ....

& CeU ——

Examiner.
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LEMBERGER - HORIZONTAL EXPANSION
WATER LEVEL ELEVATIONS

MELL
MM

28

29

29A

30

31

32

33

34

35

36

37

380

39

39A

40

41

42"

TOP Of
PVC PIPE

912.70

878.32

878.37

878.09

883.42

905.32

882.90

875.10

853.77

853.60

890.09

889.40

889.46

890.25

890.75

894.42

930.66

GROUND NATER ELEVATION
6/28/79

873.02

864.89

872.02

869.05

7/2/79

872.92

864.79

870.72

868.35

886.62

8/15/79

—

—

—

847.25

848.45

Dry

876.40

816.06

861.65

884.92

840.10

8/22/79

872.32

862.99

870.72

Dry

Dry

846.20

867.59"

876.40

815.16

861.05

885.02

Dry

8/30/79

872.44

863.14

871.17

876. 58"

854.37"

844.98

868.06"

876.18

Dry

860.82

885.19

849.90"

9/7/79

872.19

862.58

871.26

876.56"

845.54

843.00

867.97"

875.82

815.57

860.19

844.97

850.24"

9/12/79

—

862.29

871.72

Dry

Dry

841.50

810.77

806.90

Dry

~

815.26

859.15

859.65

884.72

Dry

883.77

9/14/79

871.36

841.29

862.36

872.35

876.55"

Dry

841.46

807.31

804.09

Dry

875.54

815.45

—

859.64

884.77

840.10

883.93

9/18/79

870.69

821.05

862.19

872.34

Dry

Dry

Dry

805.58

804.06

Dry

875.47

815.45

—

859.34

884.71

Dry

884.27

9/27/79

870.75

808.60

861.94

868.81

876.61"

—

841.00

805.48

803.58

868.07"

874.14

814.96

814.66

858.69

884.56

850.33"

884.06

10/6/79

870.51

810.08

861.64

868.53

Dry

Dry

Dry

805.55

803.69

Dry

874.08

814.98

814.69

858.02

884.34

840.13

883.47

10/25/79

870.68

809.94

861.40

868.65

Dry

Dry

Dry

805.41

803.14

Dry

873.41

814.88

813.97

853.43

883.43

Dry

882.29

6/17/81

901.07

871.71

812.10

862.48

869.36

876.47

854.33

861.86

—

—

868.02

879.03

813.48

812.75

863.20

885.29

—

7/27/81

—

—

812.14

—

—

—

—

858.38

Dry

798.75

—

—

813.49

812.37

—

—

—

Datum: mean sea level
"Knocked Out
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LEM8ERGER - HORIZONTAL EXPANSION (Cont'd)
WATER LEVEL ELEVATIONS

WELL
MW

43

43A

44

49

46

46A

47

51

56

57

58

58A

TOP OF
PVC PIPE

906.64

906.75

897.66

897.66

881.94

881.39

913.55

904.88

876.79

930.58

930.70

GROUND WATER ELEVATION
6/28/79

887.07

849.75"

7/2/79

886.87

891.02

849. 55"

8/15/79

885.07

—

Dry

Dry

Dry

Dry

848.55*

8/22/79

884.67

—

Dry

Dry

Dry

Dry

849.45*

865.98

8/30/79

884.55

—

Dry

Dry

Dry

Dry

Dry

864.62

9/7/79

884.09

—

Dry

Dry

Dry

Dry

Dry

863.79

814.25

9/12/79

—

Dry

Dry

Dry

—

—

Dry

ND

ND

9/14/79

—

Dry

Dry

Dry

—

—

Dry

863.74

814.05

9/18/79

—

Dry

Dry

Dry

Dry

837.32

849.88*

863.75

813.94

9/27/79

822.87

Dry

Dry

Dry

Dry

614.26

Dry

863.73

813.65

10/6/79

822.57

Dry

Dry

Dry

Dry

814.20

Dry

863.46

813.89

10/25/79

821.51

Dry

Dry

Dry

Dry

813.58

Dry

862.04

813.24

6/17/81

884.47

6)9.64

Dry

Dry

819.40

813.29

849.85

859.96

—

~

—

—

7/27/fll

—

819.40

—

—

Dry

812.98

—

—

—

814.40

833.20

832.60

Datum: mean sea level
•Knocked out
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UM ——————————STATE OF W.SCONS.N

July 25, 1980 f//e flef. 4400

TO. Files

Mark Walstrom

s,,fc/ecr. Wetland Analysis of Areas Adjacent to the Proposed Lemberger Landfill Site,
Manitowoc County.

On May 29, 1980, Ken Quinn, Gene Mitchell and the author of the Bureau of Solid
Waste Management visited the Lemberger proposed landfill site in Manitowoc
County. The purpose of the visit was to roughly determine the quality and types
of wetland vegetation communities adjacent to the proposed landfill.

Vegetation communities were analyzed by noting species composition in the field,
the relative amount of disturbance, and age and apparent stability of the
stands. Physical conditions, such as standing water, relative elevation, etc.,
were also noted.

Vegetation communities observed are noted on the attached drawings (Appendix A) ,
as is the route we walked.

1. Notes: The wetland just east of staff gauge 1 was very wet with standing
water at least ankle-deep. The area was very disturbed, with trees tipped and
uprooted and numerous torn-up areas. The plant community was of little value
and of very low quality.

Vegetation Present: Trees - White Cedar, Green Ash

Groundlayer - Grasses, Sedges, Marsh Marigold, Skunk Cabbage.

2. Notes: This wetland was very disturbed along the northern edge. The trees
along this edge were tipped into the wetland and the area was dug-up. The
community was at one time a good White Cedar swamp, but was recently disturbed
substantially. The water was at least knee-deep. White Cedarwas the most
common plant in this area.

3. Notes: This was the largest and highest quality wetland in the area, but
was disturbed along the northern edge. The disturbance did not appear to
have affected the wetland substantially, and if no more pertebation occurs, this
could remain a good quality wetland. We saw a small Heron in the area, GO it
obviously has some wildlife value. The standing water was at least knee-deep.

A species list is included in this report as Appendix

AC 75



TO Files, 7/̂ 5/80 2.

The area was probably a wet sedge meadow at one time. The physical disturbance
(and possibly water level changes) appeared to have allowed the introduction of
cattails, which were abundant in the northern protion. The center portion of the
wetland consisted of a dense group of shrubs; possibly willow.

Vegetation Present: Cattails, Scouring rush, Three-Way Sedge, Duckweed, Water
Plantain, many sedges and grasses.

The wetland was surrounded by White Cedar and Pines.

4. Very disturbed, dried-up area, with few plants except some dry mosses,
grasses and sedges. This area has little value as a wetland.

5. Dried-up, small area with sedges, cattails, grasses, green ash, white cedar,
trembling aspen, American Elm, and Willows. This area is of good quality and
relatively undisturbed.

6. Moist, small area of good quality with little disturbance. Vegetation
present was sedges, grasses, Water Plantain, Cattails and Willows.

7. This is a small glacial pot hole, surrounded by cornfield. It is disturbed
and was recently ditched down the center. The major area is not of much value or
consequence, due to small size and disturbance. The area contained a homogenous
stand of sedge, with a few grasses, mustards and willows.

8. A small pot hole with some standing water, mostly consisting of sedges. This
area was small and relatively undisturbed.
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Appendix 5 Species List

White Cedar Thuja occidentalis
Green Ash Fraxinus pennsylvam'ca vas. subintegerrima
Willow Salix spp.
Trembling aspen Populus tremuloides
American Elm Dlmus americana
Marsh Marigold Caltha palustris
Skunk Cabbage Symplocarpus foetidus
Cattails Typha latifolia
Scouring Rush Equisetum hymale
Three-Way Sedge Dulichium arundinaceum
Duckweed Lemna minor
Water Plantain Alisma plantago - aquatica
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NR180 LOCATIONAL CRITERIA
Locational Criteria for Does the proposed expansion

NR180.I2Q)_____ site violate the criteria?

1. Within 1,000 feet of any navigable
lake, pond or flowage.

2. Within 300 feet of a navigable river
or stream.

No

No

3. Within a flood plain.

4. Within 1,000 feet of the nearest edge
of the right-of-way of any state trunk
highway, interstate or federal aid
primary highway or the boundary of any
public park, unless the site is screened
by natural objects, plantings, fences or
other appropriate means so as not to be
visible from the highway or park.

5. Within wetlands.

6. Within critical habitat areas.

7. Within an area where the department
after investigation finds that there
is a reasonable probability that dis-
posal of solid waste within such an
area will have a detrimental effect
on any surface water.

8. Within an area where the department
after investigation finds that there
is a reasonable probability that dis-
posal of solid waste within such an
area will have a detrimental effect
on ground water quality.

9. Within 10,000 feet of any airport
runway used or planned to be used by
turbojet aircraft or within 5,000 feet
of any airport runway used only by
piston type aircraft or within such
other area where a substantial bird
hazard to aircraft would be created,
unless a waiver is granted by the
Federal Aviation Administration, but
these criteria are only applicable
where such site or facility is used for
disposing of putrescible waste such that
a bird hazard to aircraft would be created.

10. Within 1,200 feet of any public or
private water supply well.

No

No

No (See Appendix L &
Section 2.5)

No (See Appendix R)

No, based on design,
see Section 2.5

No, based on design,
see Section 2.4.3

No, based on design

No

No (See Plan Sheet 2)

2038X-7300/D102
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HISTORIC PRESERVATION DIVISION

November 2, 1979

Mr. Steven Wittmann
Warzyn Engineering, Inc. SHSW: 758-79
1409 Emil Street RE: County-wide Sanitary Landfill Site
P.O. Box 9538 Manitowoc County
Madison, Wisconsin 53715

Dear Mr. Wittmann:

We are in receipt of your letter of 22 October 1979 regarding the above
referenced project.

Based on the information you submitted, the construction of a sanitary
landfill on the Lemberger property will not affect any buildings listed
on, or eligible for inclusion on, the National Register of Historic
Places.

No systematic archeological survey work has been done in this part of
Manitowoc County, so we do not know the location of all such sites that
might be affected by this project. What information we do have indicates
that there are two known prehistoric campsites (Mn-320 and Mn-108) in
Section 26 adjoining the project area, as well as a number of additional
sites in neighboring sections. Considering the proximity of these
sites to the project area, we feel that it is nighty probable that
archeological material may be present on the property.

We recommend that the Lemberger property be surveyed by a qualified
archeologist to locate and evaluate the significance of any cultural
material that may be present. This survey is required for compliance
with Section 106 of the National Historic Preservation Act of 1966
(PL 89-665) and the federal regulations concerning the Protection of
Historic and Cultural Properties (36 CFR Part 800). A copy of the
archeologist's report should be forwarded to our office for our review
and comments.

Should you have any questions on this matter, please contact me. My
telephone number is (608) 262-2732.

Sincerely,

Richard W. Dexter
Compliance Coordinator

RWDrdbd

THE STATE HISTORICAL SOCIETY OF WISCON
STATE STKEET-MADISON .WISCONSIN f',/Oo KICIIAKDA I KM V. Dim < ''< IK
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13 August 1981

Mr. Ted Juszczyk
Project Engineer
Residuals Management Technology
1406 East Washington Avenue
Suite 122 __ ____
Madison. WI 3̂703 ~~——

Dear Mr. Juszczyk:

This letter is to confirm our correspondence and conversation regarding an
archaeological survey of the proposed Lemberger Landfill expansion site in
Manitowoc Co., Wisconsin. I will be available to conduct the survey of the
project area in accordance with the requirements of the State Historical
Society. Because the project area is presently in high corn, archaeological
survey would not be effective. I therefore propose to conduct the survey of
the area after the crop is taken. I would estimate that the actual field
survey will be conducted in October of this year.

Prior to the actual field survey, I will conduct the necessary literature
search and examine the site codification files of the State Historical
Society. This research is a necessary part of any cultural resources survey
and can be completed prior to the field project.

The field work will be conducted by myself and a crew of three. I anticipate
that the fieldwork will take one to two days and additional literature review
and project report preparation will require another two days. I will submit
the final report on the cultural resources survey within one week of the
completion of the field survey.

If you would like additional information on the nature of the cultural resources
survey, please do not hesitate to contact me.

Cordiallv, ~~? ^ f /
' • ' >>- ̂  t t-f.—

T. Douglas Price, Ph.Dj

Department of Anthropology
5240 Social Sciences Building
University of Wisconsin
Madison, WI 53706

Home: 258-8346
Office: 262-4343
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Manitowoc County Planning and Park Commission
1701 MICHIGAN AVENUE MANITOWOC, WISCONSIN S4220

PLANNING A N D PAIK. . . . . . . . . . . . . . . . . . 4I4.»S4-11S2
CQOI ADMINISTRATION . . . . . . . . . . . . . . . . . . 4 U - 4 J 4 - J 4 1 1

August 12, 1981

TO WHOM IT MAY CONCERN:

Mantcowoc County, Wisconsin has adopted certain ordinances pursuant to Wis-
consin State Statutes. Those ordinances are: Manitowoc County Setback
Giuindnce, Manliowuc Couniy Zoning Ordinance, Manitowoc County Shorelanci-
Floodplain Zoning Ordinance, Manitowoc County Sanitary Ordinance, Manitowoc
County Subdivision Regulations.

The Township of Franklin, Manitowoc County, Wisconsin has not adopted the
Manitowoc County Zoning Ordinance, nor hns ic adopted a Town Zoning Ordinance.
Other ordinances, however, do apply.

Specifically, Section 26, T20N-R22E, located in the Town of Franklin, Mani-
towoc County, Wisconsin is not under the jurisdiction of the Manitowoc County
Zoning Ordinance or the Manitowoc County Shoreland-Floodplain Zoning Ordinance.
Other County Ordinances do apply.

If there are further questions on this matter, please contact this office.

Very truly yours.

Thomas McCarty '
Code Administrator
rms
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LEMBERGER HORIZONTAL EXPANSION

The data sources used to prepare the information used in the
following tables are:

DATA SOURCE

Mean Monthly Air Temperatures Climate of Wisconsin
(1951-1980) NOAA

Mean Monthly Precipitation Climate of Wisconsin
(1951-1980) NOAA

Conversion and Computation Tables Thornthwaite and Mather (1957)

Runoff Coefficients ASCE (1969) and Thornthwaite
and Mather

Water Holding Capacity of Soil USDA (1976)

Moisture Holding Capacity of Refuse USEPA (1975)

Evaporation from Bare Ground USEPA (1981)

OPERATIONAL WATER BUDGET

1. Assumptions

A. All rainfall falling on each daily cell will infiltrate.
B. Part of the rainfall falling on the covered part of the

active area will evaporate

2. Methodology

A. Leachate Produced by Each Daily Cell in One Year

1. Each daily cell is assumed to be 61 ft x 61 ft
(3,780 ft2)

2. Since one cell is open each day, over one year all the
rainfall falling over this area will produce leachate
3,780 ft2 x 28.62"/year x 7.48 gal/ftj - 68,000 gal/yr

12"/ft
(mean yearly precipitation)

B. Evaporation From Covered Active Area

1. EPA model indicates that, for a cover of 6" of sandy
loam with a slope of .12 and no vegetation, the 5-year
average evapotranspiration will be 15.3" (see pages Q-15
to Q-20).

2038X-7300/D102/"Radandt4"



2. The 20-year average annual precipitation at 'Manitowoc is
28.82" slightly lower than the 32.1" used in the EPA
program. Therefore, we assumed that the average
evapotranspiration was 13.7"/yr.

C. Infiltration into Covered Area

1. During the time the first lift of each module is filled
with refuse, leachate will be produced over only that
portion of the module filled with refuse. We assumed
that on the average, during the time taken to fill the
first lift with refuse only half the area of the module
produced leachate. For each succeeding lift, leachate
will be produced over the total area of the module.

2. Infiltration into covered area - Average Yearly
Precipitation - Average Evapotranspiration

28.8" - 13.7" - 15.1"

D. Infiltration After Closure

1. The final grades of the landfill have two different
slopes above the refuse. Since the amount of
infiltration is dependent on slope, the amount of each
module covered by slopes of 5Z and 25* was calculated to
estimate infiltration into the refuse.

2. Tables showing the calculations for infiltration on 5X
and 252 slopes are on pages Q-10 and Q-ll.

3. Since the final cover will be constructed with an
underdrain, only a small proportion of the infiltration
through the clay cap will actually reach the refuse.
Wong's analysis was used to compute how much of the
infiltration through the clay cover would drain off in
the granular layer. Wong's analysis Appendix R shows
that theoretically only 0.6" of infiltration would reach
the refuse beneath the 5Z slopes and only 0.05" of
infiltraton would reach refuse beneath the 25% slopes.

4. Since only a small portion of the final grades are 7.7%,
5Z grades were used in these areas to simplify
computations. This will result in a more conservative
estimate for leachate generation.

Q-2
2038X-7300/D102/"Radandt4"



3. Calculations for Operational Water Budget

A. Post-Closure Infiltration (Average Year)

1. Module I

Years 5-9

173,000 ft2 x 0.6" x 7.48 gal/ft3 - 64,700 gallons
(Area 5Z) l2"/f t

184,000 ft2 x 0.05" x 7.48 gal/ft3 - 5,700 gallons
(Area 25Z) 12"/ft

TOTAL GALLONS/YEAR: 70,000

Years 10+

359,000 ft2 x 0.6" x 7.48 gal/ft3 - 134,300 gallons
(Area 5%) TFTfT

228,000 ft2 x 0.05" x 7.48 gal/ft3 - 7,100 gallons
(Area 25Z) 12"/ft

TOTAL GALLONS/YEAR: 141,000

2. Module II

Years 10-14

261,800 ft2 x 0.6" x 7.48 gal/ft3 - 97,900 gallons
(Area 5%) 12"/ft

68,600 ft2 x 0.05" x 7.48 gal/ft3 - 2,100 gallons
(Area 25Z) 12"/ft

TOTAL GALLONS/YEAR: 100,000

Year 15+

453,500 ft2 x 0.6" x 7.48 gal/ft3 - 169,600 gallons
(Area 5Z) 12"/ft

121,600 ft2 x 0.05" x 7.48 gal/ft3 - 3,800 gallons
(Area 25X) 12"/ft

TOTAL GALLONS/YEAR: 173,000

Q-3
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3. Module III

Years 15-22

305,000 ft2 x 0.6" x 7.48 gal/ft3 - 114,000 gallons
(Area 5%) 1

81,000 ft2 x 0.05" x 7.48 gal/ft3 - 2,500 gallons
(Area 252) 12"/ft

TOTAL GALLONS/YEAR: 116,500

Years 23+

510,000 ft2 x 0.6" x 7.48 gal/ft3 - 190,700 gallons
(Area 5%) 12" /ft

131.200 ft2 x 0.05" x 7.48 gal/ft3 - 4, 100 gallons
(Area 25Z) 12"/ft

TOTAL GALLONS/ YEAR: 195,000

4. Module IV

Years 23+

430,000 ft2 x 0.6" x 7.48 gal/ft3 - 160,800 gallons
(Area 5Z) 12" /ft

273,400 ft2 x 0.05" x 7.48 gal/ft3 - 8,500 gallons
12"/ft

TOTAL GALLONS/ YEAR: 169,000

B. Infiltration During Active Life of Each Module

1. Module I (Area - 587,000 f t 2 )
Year 1
a. Covered Area

1/2 x 587,000 ft2 x 155 days x 15.1" x 7.48 gal/ff>-
365 days/yr 12"/ft

1,173,000 gal

- Lift 2+
587,000 ft2 x (365-155) days x 15.1" x 7.48 gal/ft3-

365 days/yr x 12"/ft
3,179,000 gal

b. Open Area 68,000 gal

Total; 4,420,000 gal
Q-4
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Years 2-4

a. Covered Area
587,000 ft2 x 15.1" x 7.48 gal/ft3 - 5,525,000 gal

TTTFt

b. Open Area 68,000 gal

Total: 5,590,000 gal/yr

Years 5-9
a. Covered Area

230,000 ft2 x 1S.1" x 7.48 gal/ft3 - 2,165,000 gal
12"/ft

b. Closed Area - 70,000 gal

v / Total; 2,235,000 gal/yr

Years 10+

a. Closed Area Total; 140,000 gal/yr

2. Module II (Area - 575,100 ft2)
Year 5
a. Covered Area
- Lift 1

1/2 x 575,100 ft2 x 152 days x 15.1" x 7.48 gal/ft j -
365 days/yr 12"/ft

1,127,000 gal

- Lift 2
575,100 ft2 x (365-152) days x 15.1" x 7.48 gal/ft j -

365 days/yr 12"/ft
i * 3,159,000 gal

b. Open Area • 68,000 gal

Total: 4,350,000 gal

Years 6-9
a. Covered Area

575,100 ft2 x 15.1" x 7.48 gal/ft3

12"/ft
5,413,000 gal

b. Open Area 68,000 gal

Total: 5,480,000 gal/yr

Q-5
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Years 10-14
a. Covered Area

244,700 ft2 x 15.1" x 7.48 gal/ft3 -
12"/ft

2,303,000 gal

b. Closed Area 100,000 gal

Total; 2,403,000 gal

Years 15+

a. Closed Area Total; 173,000 gal/yr

3. Module III (Area - 641,200)
1. Year 10
a. Covered Area
- Uft 1

0.5 x 641,200 ft2 x 15. 1" x 170 days x 7.48 gal /f t j •
12" /ft 365 days/yr

1,405,000 gal

" Uft 2 ,
641,200 ft2 x (365-170) days x 15.1" x 7.48 gal/ft j -

365 days/yr 12" /ft
3,224,000 gal

b. Open Area 68,000 gal

Total ; 4,700,000 gal

Year 11-14
a. Covered Area ,

641,200 ft2 x 15.1" x 7.48 gal/ft j - 6,035,000 gal

b. Open Area 68,000 gal

Total ; 6,100,000 gal

Years 15-22
a. Covered Area

255,200ft2 x 15.1" x 7.48 gal/ft3

12"/ft
2,402,000 gal

b. Closed Area 116,500 gal

Total; 2,520,000 gal

Years 23+
a. Closed Area Total; 195,000 gal

2038X-7300/Dl02/"Radandt4"



4. Module IV (Area - 703,400 ft2)
Year 15
a. Covered Area

1/2 x 703,400 ft2 x 15.1" x 186 days 7.48 gals/f t j •
12" /ft 365 day/yr

1,687,000 gal

- Lift 2
703,400 ft2 x 15.1" x (365-186) days x 7.48 gal/ft j •

12" /ft 365 days/yr
3,247,000 gal

b. Open Area 68,000 gal

Total; 5,000,000 gal

Years 16-22
a. Covered Area

703,400 ft2 x 15.1" x 7.48 gal/ft3

12" /ft -
6,621,000 gal

b. Open Area 68,000 gal

Total; 6,690,000 gal

Years 23+
a. Closed Area

C. Moisture Holding Capacity of Refuse

Total: 170,000 gal

, ; ,| Assume 191,000 cy of refuse landftiled/year
191,000 cy x 30 gal/cy - 5,730,000 gal/year moisture holding capacity

of refuse

Module I
Years 1-4

Volume Available/Year of Phase I - 5,730,000 gal/yr

Years 5-9
1/5 Volume Available/Year of Phase II - 1,146,000 gal/yr

Years 10+ - 0

Q-7
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Module II
Years 5-9

4/5 Volume Available/Year of Phase II - 4,584,000 gal/yr

Years 10-14
1/5 Volume Available/Year of Phase III - 1,146,000 gal/yr

Years 15+ - 0

Module III
Years 10-14

4/5 Volume Avail able /Year of Phase III - 4,584,000 gal/yr

Years 15-22
1/5 Volume Avail able/ Year of Phase IV - 1,146,000 gal/yr

Years 23+ - 0

Module IV
Years 15-22

4/5 Volume Available/Year of Phase IV - 4,584,000 gal/yr

Years 23+ - 0

Q-8
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4. SUMMARY OF LKACHATE GENERATION DURING OPERATION

Year

1

2

3

4

5

6
7

8
9

10
11
12
13

14
15

16
17
18
19

20
21
22

23+

Module I

Infiltration

4,420,000

5,590,000
5,590,000

5,590,000
2,235,000

2,235,000
2,235,000

2,235,000
2,235,000

140,000
140,000
140,000
140,000
140,000
140,000

140,000
140,000
140,000
140,000

140,000
140,000
140,000

140,000

Leachate*

0

0

0

0

0

450,000

1,090,000

140,000
140,000

140,000
140,000

140,000
140,000

140,000
140,000

140,000
140,000
140,000
140,000

140,000

140,000

140,000

140,000

Module II

Inf 11 tratlon

0

0

0

0

4,350,000

5,480,000
5,480,000

5,480,000
5,480,000

2,400,000
2,400,000

2,400,000
2,400,000

2,400,000
170,000

170,000
170,000
170,000

170,000

170,000

170,000

170,000

170,000

Leachate*

0

0

0

0

0

660,000
900,000

900,000
900,000

1,250,000
1,250,000

1,250,000
1,250,000

1,250,000
170,000

170,000
170,000
170,000
170,000
170,000
170,000
170,000

170,000

Module III

Infiltration

0

0

0

0
0

0
0

0
0

4,700,000
6,100,000

6,100,000
6,100,000
6,100,000
2,520,000

2,520,000
2,520,000
2,520,000
2,520,000

2,520,000
2,520,000
2,520,000

195,000

Leachate*
0

0
0

0
0

0
0

0
0

120,000
1,520,000
1,520,000
1,520,000
1,520,000
1,370,000

1,370,000
1,370,000
1,370,000
1,370,000

1,370,000
1,370,000
1,370,000
195,000

Module IV

Infiltration

0

0

0

0

0

0

0

0

0

0
0

0
0

0
5,000,000

6,690,000
6,690,000
6,690,000

6,690,000

6,690,000

6,690,000

6,690,000

170,000

Leachate*

0

0

0

0

0

0

0

0

0

0

0

0

0

0

420,000

2,110,000

2,110,000

2,110,000

2,110,000

2,1 10,000

2,110,000

2,110,000

170,000

Total
Leachate

Generation
(x 103 Kal)

0

0

0

0

0

1,110

1,990

1,040
1,040

1,510
2,910
2,910
2,910
2,910
2,100
3,790
3,790

3,790

3,790

3,790

3,790
3,790

675

* Leachate = Percolation - Moisture Holding Capacity
Total Leachate Generation During 22-Year Site Life
Total Yearly Leachate Generation After Closure

I ons
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MEAN 30-YEAR PRECIPITATION
MANITOWOC, WISCONSIN

5% SLOPES

PARAMETER

TEMP F°

HI

UNADJ PE

PET

P

CR/0

R/0

I

I-PET

ENEG (I-PET)

ST

AST

AET

PERC

J

18. A

0

0

0

1.30

0

0

0

0

-

1.A2

0

0

0

F

21.8

0

0

0

1.25

0

0

0

0

-

1.42

0

0

0

M

30.8

0

0

0

2.21

0.5

3.28

3.29

3.29

-

3.0

+ 1.58

0

1.71

A

A3. 5

1.A5

O.OA

1.3A

2.82

0.2

0.56

2.26

0.92

-

3.0

0

1.3A

0.92

M

5A.2

3.92

0.07

2.67

2.92

0.2

0.58

2.3A

-0.33

-0.33

2.67

-0.33

2.67

0

J

6A.O

6.82

0.11

A. 26

3.1A

0.2

0.63

2.51

-1.75

-2.08

1.A6

-1.21

3.72

0

J

69.7

8.75

0.1A

5.A6

3.20

0.2

0.6A

2.56

-2.90

-A. 98

0.5A

-0.92

3.A8

0

A

68.8

8.AA

0.13

A. 68

3.11

0.2

0.62

2.A9

-2.19

-7.17

0.26

-0.28

2.77

0

S

60.8

5.82

0.10

3.12

2.79

0.2

0.56

2.23

-0.89

-8.06

0.19

-0.07

2.30

0

0

50.2

2.91

0.06

1.71

2.22

0.2

O.AA

1.78

0.07

-

0.26

+0.07

1.71

0

N

36.8

0.39

0.02

O.A8

2.05

0.2

O.A1

1.6A

1.16

-

1.A2

1.16

O.A8

0

D

2A.7

0

0

0

1.81

0

0

0

0

-

1.A2

0

0

0

ANNUAL INCHES

23.72

28.82

-

7.72

21.10

-2.62

-

-

0

18. A7

2.63

TEMP - Temperature R/0 - Runoff ANNUAL TEMPERATURE &
11 - Heat Index I - Infiltration PRECIPITATION DATA —
UNADJ PE - Unadjusted Potential evapot ransplratlon ST - Soil Moisture Storage NATIONAL OCEANIC AND
PET - Potential Evapotransplration AST - Change In Storage ATMOSPHERIC ADMINIS-
P - Precipitation AET - Actual Evapotransplration TRATION STATION
CR/0 ~ Coefficient of Runoff PERC - Percolation LOCATED IN

I
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MEAN 30-YEAR PRECIPITATION
MANITOWOC, WISCONSIN

25% SLOPES

PARAMETER

TEMP F°

HI

UNADJ I'E

PET

P

CR/0

R/0

I

I- PET

ENEG (I-PET)

ST

AST

AET

PERC

J

18.4

0

0

0

1.30

0

0

0

0

0.47

0

0

0

F

21.8

0

0

0

1.25

0

0

0

0

0.47

0

0

0

M

30.8

0

0

0

2.21

0.6

3.94

2.63

2.63

3.0

+2.53

0

0.1

A

43.5

1.45

0.04

1.34

2.82

0.6

1.69

1.13

-0.21

-0.21

2.79

-0.21

1.34

0

M

54.2

3.92

0.07

2.67

2.92

0.6

1.75

1.17

-1.50

-1.71

1.66

-1.13

2.30

0

J

64.0

6.82

0.11

4.26

3.14

0.6

1.88

1.26

-3.0

-4.71

0.59

-1.07

2.33

0

J

69.7

8.75

0.14

5.46

3.20

0.6

1.92

1.28

-4.18

-8.89

0.13

-0.46

1.74

0

A

68.8

8.44

0.13

4.68

3.11

0.6

1.87

1.24

-3.44

-12.33

0.13

0

1.24

0

S

60.8

5.82

0.10

3.12

2.79

0.6

1.67

1.12

-2.0

-14.33

0.13

0

1.12

0

0

50.2

2.91

0.06

1.71

2.22

0.6

1.33

0.89

-0.82

-15.15

0.13

0

0.89

0

N

36.8

0.39

0.02

0.48

2.05

0.6

1.23

0.82

0.34

0.47

+0.34

0.48

0

D

24.7

0

0

0

1.81

0

0

0

0

0.47

0

0

0

ANNUAL INCHES

23.72

28.82

-

17.28

11.54

-12.18

-

-

0

11.44

0.1

TEMP - Tempera ure R/0 - Runoff ANNUAL TEMPERATURE &
II - Heat Index I - Infiltration PRECIPITATION DATA—
UNADJ PE - Unadjusted Potential evapotransplratlon ST - Soil Moisture Storage NATIONAL OCEANIC AND
PET - Potential Evapotranspl ration AST - Change In Storage ATMOSPHERIC ADMINIS-
P - Precipitation AET - Actual Evapotransplratlon TRATION STATION
CR/0 ~ Coefflclent of Runoff PERC - Percolation LOCATED IN
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HIGHEST PRECIPITATION YEAR (1959)
1951-1980

MANITOWOC, WISCONSIN
57. SLOPES

PARAMETER

TEMP K°

HI

UNAOJ PE

PET

P

CR/0

R/0

I

I-PET

ENEG (I-PET)

ST

AST

AET

PERC

J

14.4

0

0

0

1.50

0

0

0

0

-

3.0

0

0

0

f

18.8

0

0

0

3.55

0

0

0

0

-

3.0

0

0

0

M

29.7

0

0

0

4.33

0.5

8.35

8.35

8.35

-

3.0

0

0

8.35

A

45.6

1.87

0.04

1.34

3.27

0.2

0.65

2.62

1.28

-

3.0

0

1.34

1.28

M

57.3

4.77

0.09

3.43

3.96

0.2

0.79

3.17

-0.26

-0.26

2.74

-0.26

3.43

0

J

67.0

7.82

0.12

4.64

2.40

0.2

0.48

1.92

-2.72

-2.98

1.07

-1.67

3.59

0

J

69.9

8.82

0.13

5.07

4.51

0.2

0.90

3.61

-1.46

-4.44

0.65

-0.42

4.03

0

A

73.8

10.22

0.15

5.40

4.90

0.2

0.98

3.92

-1.48

-5.92

0.39

-0.26

4.18

0

S

63.4

6.62

0.11

3.43

5.31

0.2

1.06

4.25

0.82

-

1.21

+0.82

3.43

0

0

48.0

2.39

0.05

1.42

5.38

0.2

1.08

4.30

2.88

-

3.0

+ 1.79

1.42

1.09

N

29.8

0

0

0

2.83

0

0

0

0

-

3.0

0

0

0

D

32.3

0

0

0

4.49

0

0

0

0

-

3.0

0

0

0

ANNUAL INCHES

24.73

46.43

-

14.29

32.14

7.41

-

-

0

21.42

10,72

FEMP - Temperature R/0 - Runoff ANNUAL TEMPERATURE &
U - Heat Index I - Infiltration PRECIPITATION DATA —
JNADJ PE - Unadjusted Potential evapot ranspiration ST - Soil Moisture Storage NATIONAL OCEANIC AND
PET - Potential Evapotranspiration AST - Change in Storage ATMOSPHF.RIC ADMINIS-
P - Precipitation AET - Actual Evapotranspiration TRATION STATION
-R/0 ~ Coefficient of Runoff PERC - Percolation LOCATED IN
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HIGHEST PRECIPITATION YEAR (1959)
(1951-1980)

MANITOWOC, WISCONSIN
25% SLOPES

PARAMETER

TEMP F°

III

UNAOJ PE

PET

P

CR/0

R/0

I

1-PET

ENEG (I-PET)

ST

AST

AET

PERC

J

14.4

0

0

0

1.50

0

0

0

0

-

0.86

0

0

0

F

18.8

0

0

0

3.55

0

0

0

0

-

0.86

0

0

0

M

29.7

0

0

0

4.33

0.6

10.02

6.68

6.68

-

3

+2.14

0

4.54

A

45.6

1.87

0.04

1.34

3.27

0.6

1.96

1.31

-0.03

-0.03

2.97

-0.03

1. 34

0

M

57.3

4.77

0.09

3.43

3.96

0.6

2.38

1.58

-1.85

-1.88

1.57

-1.40

2.98

0

J

67.0

7.82

0.12

4.64

2.40

0.6

1.44

0.96

-3.68

-5.56

0.43

-1.14

2.10

0

J

69.9

8.82

0.13

5.07

4.51

0.6

2.71

1.80

-3.27

-8.83

0.14

-0.29

2.09

0

A

73.8

10.22

0.15

5.40

4.90

0.6

2.94

1.96

-3.44

-12.27

0.13

-0.01

1.97

0

S

63.4

6.62

0.11

3.43

5.31

0.6

3.19

2.12

-1.31

-13.58

0.13

0

2.12

0

0

48.0

2.39

0.05

1.42

5.38

0.6

3.23

2.15

0.73

-

0.86

+0.73

1.42

0

N

29.8

0

0

0

2.83

0

0

0

0

-

0.86

0

0

0

D

32.3

0

0

0

4.49

0

0

0

0

-

0.86

0

0

0

ANNUAL INCHES

24.73

46.43

-

27.87

18.56

-6.17

-

-

o x
14.02

4.54

FEMP - Temperature R/0 - Runoff ANNUAL TEMPERATURE t>
11 - Heat Index I - Infiltration PRECIPITATION DATA—
UNADJ PE - Unadjusted Potential evapotransplratlon ST - Soil Moisture Storage NATIONAL OCEANIC AND
PET - Potential Evapotransplratlon AST - Change In Storage ATMOSPHERIC AOMINIS-
P - Precipitation AET - Actual Evapotransplratlon TRATION STATION
Cu/n ~ Coefficient of Runoff PERC - Percolation LOCATED IN

2038X-7300/D102



POST CLOSURE WATER BUDGET

1. Calculations for Average Year

(see Operational Water Budget Pages Q-3 and Q-4)

2. Calculations for Year of High Precipitation

a. Between 1951 and 1980, 1959 was the year of highest
precipitation.

b. The tables on Pages Q-12 and Q-13 were used to estimate
infiltration into the waste. Wong's analysis was used to
calculate how much of the water infiltrating the clay cap would
actually seep into the waste (Appendix R). Wong's analysis
showed that only 2.32" of the 10.72" infiltrating the clay cap
on the 52 slopes would enter the waste and 0.08" of the 4.54"
infiltrating the clay cap on the 252 slopes would enter the
waste.

c. Area at 5Z slope - 1,752,500 ft2 x 2>32" x 7.48 gal/ft3 -
2,534,000 gallons 12"I ft

Area at 25Z slope - 754,200 ft3 x °'°,8" x 7.48 gal/ft3 -
38,000 gallons 12"/ft

Total - 2,570,000 gallons

Q-14
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KlltTLVANIA
HtTHUKtH
PHILAIlELPlIA

RIIOK ISLAM
mOVlMNCE

SOUTH CMOL1NA
CHARLESTOI

IOUII »AKOIA
IATID CITI

TEMESSEE
IASHVILLE
INOXVIU.E

IEIAS
MOURSVILLE
EL PASO
ll ALIAS
MOLM*
SM AMTMIO

UTAH
CEOM CITT
SALT LAKE CITT

VllilllA
11MCMMMO
lOkKlKt

IMSM1IGIOI
1AK1IU
PULL Ml
SEATTLE

UISCMS1M
HAOISOM

HTONUt
LANttk
CMEIENtt

PUERIO RICO
SAI JUAI

EITER MIE OF ITAIE IF IHTEIEST

»KOM1*

EITER MHE OF CITT IF 1NTCIEST

aiMTOLOGICAL DA1A KILL K UTEREO

AIE TOI USIIC KFAULT CLIHATM.IMICAL IATAT
f*IE* IES 0« 10

CLIIATOLOGICAL MTA FkOH NAIISOM
FILE.

UISCMSIM AIE 01

DO TIU UMl CLIFUIOLDCT. HTMOLOCT OR OUTPUff

Klin 1 I-OR C11M10LOC1CAL IMF-IIT,
2 rO« MTBkOLOClCAL IIPUT,



. foi ....'ui
< 10 STOf fROGHAI.

USE ««IT EMLISH UII1S Of ACtES.UCNES. ««ll UTS
UIILCSC OIHEM1K INI1CAIEI

IIIIIOIIIIIIMIMOIIIIIMENTEI ALL {ElOStllMIIIIIIIIIOOIOOIMII

I VALUE ••»ut1<> IE EIIUEI FOR UCN COflAAIII) \

EITCR NUIKI (I)
(2)
11)

, l«>
191
(t)
171
(1)
It)

( IU1
(II)
(121
(ID
(Ml
Hi)
(UI
(17)
iim

COARSE SAMIi
COkRSE SMtl LIMN

S»Hk
FIIE SAMl

LIMA! SAMl
LOANT FINE Sunk

LOAA1 VIII FINE SAII
SAND1 LOAfl

FINE SAMT LOAfl
UEIi flue Sitnlii lu«n

LOAA
SILT lOAfl

SAIIT ClAI LOAN
CLM Lu«n

SILTT CLAT io««
SAN!! CLAT
SILII CLAI

CL«T

ENIEI TITLE DM HIE t,
LOCATION OF SOLII MITE SITE ON LINE >
till 10»»rt I*U OK HUE ].

îr*«n county landfill
4A*«n county
ftbruary IfII

DO YOU HAVE A L«TCRCD SOIL COVER*
10*11 2 LtlEIS CIIHITTCI VEGEIAT1VE PLUS MMIEI)

[•It* US OR NO

SELECT THE TEITUIE CLASS 01 (ROUT ITIIOL OF SOIL IMTEI1M.

bli
OH
iu
S«
in
s*
SH
SR
Sft
nH
w.
ill
sc
CL
CL
CH
CM
CD

(
ENTER KPTH OF SOIL COVER (INCHES)

SELECT 1HE TIH OF VEGCUWf COVEI

t«H« IUNOEI It) 0«aEMOU«»
(21 6IASS ItlCELUKTI
<]l «MIS (0001)

151 C»»SS uOnn
ui lou CIOP (cool)
(71 HOI! CROP (F*IK)

EN1ER 1 VALUES, SURFACE ARE* OF Mill HASTE SIIEIACIESI
Ml IEPTN OF tOLII UASTE (INCHES).

3
100

IS IHCRI M IHPEIMEAILI LIIEI »I THE IITERFACEf
EKICI rES Ok MO

EKHR 2 V»LUES, SITE SLOPE (FT/FT),
int SI1L CKAIinlL Lt



IHPUI is confine

DO TOU U4IT CL1HATUOG1, HTMOLOCY Ot OUIPUTT

[ItEt I FDD CLHATOLOGtCAt IIF-UT,
) 101 HIDftOLOGICAL INPUT,
1 FOI OUIPUl 01
4 ID STOf «OG«AI.

HOU HAM VEIIS Of OUTPUT 10 YOU UAITT

1UO (2) YE4RS limilUII AID
I 1 V E 151 UAKS OF HEUHUTIO* AIE N1X1NUH

DO TOU UANI MILT PIECIP1IAMO* OUTPUTT
iNO rums IKE AINUAL sunn«l<us)
myc* ris ok «o

H1DIOLOC1C OUTPUT

(»*Kt PDCCIPlTtTIOI VALUES)

GIEF.N CtUITT LAIDFU
Kr£[n COUNIT
UFEIftUAft! 1911

IOITHLT REAM TCRPEIATUftEt, KCIEES FAHRENHEIT

JAI/JUl

11.51
71. Jt

FEI/AUi

20. M
4 f . O I

IAI/SEP

2f.72
4(i.m

API/OCT

42.42
47.21

RAY /MOV

54.14
11.74

JUM/DEC

21.22

ROIIIUI REAM RADIATION, LHHGLITS PU IAT

JAI/JUL

30«.4f

FEI/AUt

204 .42
441.42

KAI/SEP

101.91
144. 12

APR/DC!

404.41
241.22

•AT /MOV

414. «
141.74

JUN/DEC

924.11
121.72

LEAF Alt* 1MKI 14ILE

DATE LAI

1 0.0

UIITEI C F4CTOI •
LAI-IATi •

(OLII UAtTE AIEA
E F F E C T I V E NTIkAUUC CONI SOIL
EFFECTIVE HI HAUL 1C COM IAMIEI
F I E L l CAPACMT
CNAINEL SLUPC
SCS CUIVt IUMEI
SHE CMAMEL IEK1H
UPP1I LIH1I OF S1WICE
111 UAL SOU MlEi HOIASE

1.00
0.0

1.00010 ACRES
O.J4120 IN/HI!
0.24IJO ll/Mk
0.2JI4J VM./V*
0.00180 fl/FT

ii.54»00
I25.000M FT

0.244*0 II
0.1120* II

UPPER LII1T OF iTMAGES III COVER (INCHES)

It MM 0 .147 1.000 2.0*0 1.0*0 4.000 1.000 4.0*0

0.007 0.017 0 .044 0 .044 0 .044 0.044 0.044

ICMH

II111AL SOU UA1ER SIWACC IN COVEd (UCHCSI

O.U/ 1 .000 2.000 1.000 4.000 9.000 4.000



ANNUAL 10ULJ F0« 1T74 ( INCHES)
PDECIPIUMO*
FIEUCTED RIMOKF
T01 SOIL IkAll
10T UASIE OIA1I
10IAL El
•ECU SOIL UtTEl
FINAL SOIL UA.HK
VAIEI tulCEl k*L.

14.04
2.44
0.0

14. «!
it. 04
0.11
0.03
0.00

MtlUAL TOTALS FOR I»7J (INCHES)
PfcECirilATlOll
pkEiicm iu«off
101 SOIL MAIN
101 UASIE 11*11
IOUL Cl
ICill SOU UATEI
FIIAL SOIL IM1EII
VA1EI IUICE1 *AL.

2.M
».0

14.112*
17 .42
0.0]
0.0
0.00

AUNUAL TOTALS FOI H7i (INCHES)
21.01

0.6?
0.0

PftEklCIEI IUHOFF
101 SOIL lh»l<
101 MAS IE llk»l«
10TAL El
kCCm SOIL WA1ER
FHUl (OIL y»IEI
y«1EI IUIOET IM..

10.44
0.0
0.00
• .00

AKNUAL IOIALS FOR 1177 (INCHES)
P«ECIPIUIIO«
ChEDlCIEI IUIOFF
IUI SOIL MAIN
101 UASIE MAIN
101AL El
I1.L1S SC1L W.TiR
FUAL SDK MAIER
UA1EI IUICET HAL.

1J.24
3.41
0.0

11.1111
17. 5J
C.b J
0.00
0.0

AINUAL TOTALS FOI 1*71 (INCHES)
mciriiAiio«
PtEIICTEt KUIUFF
IOT SOIL H)AU
101 UASTC HUI«
10IAL El
lEtll SOIL WAHR
FUAL SOIL UAICR
VATEI IUIGC1 IP At.

34.44

15.7*4;
11.74

0.02

AVERACE MNUAL VALUES (INCHES)
t-KEClUlAllOU
PREOICIEI 1UNITF
101 SOIL MtlD
101 HASTE BIAlN
101AL El

32.0?
3.40
0.0

13.5305
13.28

HIMOLOCT SUMMIT

GIEE* COUI1T LMBFIL(RCE« CDUNtT llFEtklMIT

1T74

IIOH1H

JAI
FEI
•A*
API
HAT
JUI
JUl
AU(
SEP
U C I
MOV
1,. 1

IA

2.
1.
].
4.
3.
1.
2.
«.
1 .
J.
1

111 1

41
1?
4J
24
77
Ii
4f
to
01
II
?«
ti»

(DOFF

.09

.«

.31

.»0

.16

.75

.01

. «4
1.0
t . 1 4
D . O
(t 04

«
1
1
2
2
1
1
2
0
I
0
0

EI

.75

.11

.90

.01

.to

.11

.72

.It

.64

.01

.8]

.DO

N

f

,
.

).
.

).
>.

OIL UASIE
AIM MA1I

t.mi
0.4345
1 .3402
I.U2M
2.8434
1.1331
O.ttO)
1.1921

) O.lftl
ii LI-;;;
) 1.0014
} 1.0248

AW 611

t.n
0.08
0.08
0.04
0.04
0.01
0.03
0.04
0.«A
0.05
0.06
(.12



r~

•̂2 §•• ••• I
101 IK IA1I lUKOFF El

JAI 2 .41
F[t 1 . 1 7
Ml ) . <3
API 4 . 2 4
Ml 3 .77
JUI 3. It
JUL 2.tt
AUC 4. tO
Slf 1.01
DC! 3.11
»OV l.7t
»LC l . tO

10I/AVE 11.14

.03 0.73 0

.0 0.11 0

.21 1.30 0
,30 :.ui o
.18 2. tO 0
.73 I.I! 0
.01 1.72 0
.44 2. It 0

• HL
SKA l«

.0

.0

.

.

.0 0.84 0.0

.It 1.01 0

.0 0.11 0

.04 0.10 0

!.3I 17.03

.0

.0

.0

0.0

UAS
INA~

1.4191
0.4343
1 .Stfl2
1. If 291
2.8434
1.3331
O.t t03
1.1921
0.1901
1 .1527
1.0014
1.0348

14. t3

*»c sv

0.11
0.08
0.08
o.ot
o.ot
0.01

.03

.04

.04

.03

.04

.12

o.ot
It73

•on in IAII IUIOFF [i
JA« 0.11 0.0 0.7! 0
FEI 1.34 0.0 O.t l t
Ml J.Ot
API 4. It

.0 l.iO 0

.12 1.30 0
Mt 4 .37 0 .11 2.07 0
JUI 4.10 O.It i.V? 0
JUL t.03 .4t 1.13 0
AUl 3 .23 0.11 1.4t 0
Sir 0.14 0.0 0 .77 0
OCI D . t 4 0.0 0.31 0
NOV 2.7t ( .0 1.0! 0
IlEC 0.2t 0.0 0.47 0

101/AVE 14.31 .02 17.42

sou
II* IN

.0
,0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

I.I

UAflE
OIA1N

0.2332
0.3133
1.3111
1.3332
2.1183
1.1572
3.2121
1.7514
0.0373
O.lt20
1.4118
0.0

14.11

AM M

0.01
0.01
1.07
0.03
1.04
0.03
0.02
0.01
0.04
0.04
0.10
1.01

0.04

1f7t

•OITH

JKI
FEI
Ml
API
HAT
jua
JUL
AUG
Sff
OCI
»uv
ICC

T O T / A Y E

««"•

JAI
FEI
Ml
Ark
MT
JUK
JUL
AUl
iiP
OCI
«OV

IEC

IOI/4VE

lOKTH

JAI
FEI
Ml
AN
Mr
JUK
JUL
AUC
ur
OCI
kOV
li[C

• All

0.34
.72
.75
.10
.t3
.11
,4t
.»V

1.50
l.4t
0.11
0.17

21.01

(All

0.21
1.44
1.01
2.3t
2 . 3 3
l.tt
7.4t
3.11
2. It
I.It
2.20
1.11

12.24

111!

1.10
1.24
0.21
1.50
l.tt
?.<3
t.lt
1.71
S.44
1 .11
1.03
1 .44

lUKOfF

0.0
0.01
0.13
0.13
0.04
v.A
O.I
0.0
0.0
O.I
0.0
0.0

0.77

IUIOFF

.1

.0!

.21

.21

.03

.0

.09

.13

.13

.1
0.»4
0.0

3.70

IUIOFF

1.14
0.0
O.tl
0.21
1.31
2.00
1 .44
0.0
1.31
0.0
0.17
G.l f ]

El

1.30
1.31
1.10
2.14
I.Ot
; . ;,
I.It
1.14
1.42
0.70
0.23
0.37

10.44

£1

0.31
0.41
1.32
1.30
1.41
1.70
3.11
2.11
1.31
l.2t
O.tl
l.ll

17.51

£T

0.4t
0.31
0.21
l.tl
1.22
1.71
2 . 7 4
1.21
1.34
0.11
0.81
0.72

SOIL
(II A 11

0.0
O.I
0.0
0.0
0.0
i • v

O.I
I.I
O.I
O.I
0.0
O.I

0.0

It77

SOIL
WAIN

O.I
0.0
0.0
1.0
0.0
0.0
O.I
0.0
O.I
I.I
v.C
0.0

I.I
It7l

SDK
Well*

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

UASTt
lilAlH

0.0
1.1947
2. ant
2.3483
0.8344
i. i i.̂
o.tttt
0.7174
0.0734
0.4570
0.0000
O.I

».7S

UAS 1C
MAIN

O.I
O.t4i1
1.0104
1.0423
0.8141
O.JU5S
2.3211
1.310!
1.7134
0.470*
1 . 1 1t9
0.»2-'d

II. 11

VASTC
l*AII

1.4973
0.0000
O.I
I.37TJ
1.1947
1.1214
3.2442
0.4U2
J.It 54
0.2335
1.8340
0.4173

AVO Gil

0.01
0.03
0.07
0.03
0.02
j . j£
1.0!
0.03
1.03
0.03
0.00
1.02

0.04

AW« Ml

1.14
0.03
o.ot
0.03
0.01
0.01
O.Oi
0.04
1.04
0.14
I.UX

0.11

0.04

AUl U

o.ot
0.17
0.10
0.07
0.04
0.03
0.04
0.03
0.03
0.03
0.11
0.07

It.41 t.tl 13.73 0.0 13.73 0.03



)CT
NO"
Dl

l.f
3.05
1.44

10T/AVE 34.44

O.I/
0.03

6.93

0.88
0.72

13.73

0.0
0.0

0.0

C
1.8360
0.6373

15.75

V
0.11

07

0.05

ANNUAL AVERAGES

JO

MONTH

JAN
FEI
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

OT/AVE

RAIN

1.16
1.22
2.?2
3.86
3.72
3.79
4.92
3.75
2.04
1.66
1.99
1.05

32.07

RUNOFF

0.02
o.ot
0.17
0.49
0.42
0.59
1.00
0.28
0.34
0.03
0.04
0.02

3.40

ET

0.64
0.60
.26
.82
.68
.87
.85

2.22
1.02
0.89
0.78
0.64

15.28

SOIL
IRAIN

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

UASTE
DRAIN

0.4880
0.6324
1.4150
1.6750
1.6338
1.3472
2.0809
1.2B75
0.686S
0.7010
1.1192
0.4639

13.53

AV6 SU

0.07
0.06
0.06
0.06
0.04
0.05
0.04
0.05
0.05
0.04
0.07
0.07

0.05

, ENTER RUNHYDRO TO RERUN PROGRAM OR
( TYPE LOGOFF TO LOGOFF COMPUTER SYSTEM

ERROR FROM DAIR: ENTRY CODE: 18 RETURN CODEi 04
CN.EPABRD.MSRS.CLIST

READY
logoff

EPAIRD/NSRS off TSO 02/13/81 »t 11t20t05, 76.00 TUU
2.23 Connect Hn., Oi26.52 (CB, 822 Pa-jt-Secondi
EXCPSi 1380 DA, 0 NT, 3844 Ttra, 0 Other, 5224 Total
Chargtti 10.00 Conntct, 142.36 TUU, »42.54 Total

EPABRD LOGGED OFF TSO AT 1lt20i08 ON FEIRUARY 13, 1981

enltr TSO or UYL

USER59 NOT FREED
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SUMMARY OF WONG EFFICIENCY ANALYSIS

A. Assumptions:

1. The analysis reflects system performance without channeling
effects through the refuse.

2. Site exfiltration rates assume saturated refuse condition
In entire site.

3. Refuse porosity was computed as: 1 -———————— = .40
2.65 x 62.4

4. Net efficiency of a multi-layered system is calculated by
successively computing the annual leakage rate through the
collection layers (final cover system, primary and
secondary liners) and then dividing the final exfiltration
rate by the infiltration rate.

5. For simplification, only the 52 final cover and 2.82 liner
portions of the site were used in the analysis. Since all
remaining portions of the site are steeper (i.e., 4:1 side
slopes and 2:1 sidewalls), the results can be considered
conservative or worst case for the site as a whole.

B. Data:

1. From the water budget, annual infiltration rates for the
top of the landfill (i.e., 52 slopes) are:

- 2.62" • infiltraton from average annual precipitation
rate

10.72" - infiltration from highest 30-year
precipitation period

2. Permeabilities and thicknesses for on-site soils used in
final cover and liner construction are as follows:

2038X-7300/D102/"RadandtS"



LOCATION

Final Cover

Final Cover

Base of Site

Base of Site

Base of Site

Base of Site

ITEM

Granular blanket over clay cap

d ay cap

Granular layer over primary
layer

Primary clay liner

Granular layer over secondary
layer

Secondary clay liner

PERMEABILITY
(cm/second)

1 x 10~4

1 x 10~8

1 x 1CT4

1 x 10~8

1 x 1(T4

1 x 10"8

THICKNESS
(feet)

1.5

2.0

1.0

4.0

2.0

2.0

*NOTE: Experience at the existing landfill has shown that these values
are achievable using standard construction techniques.

3. Slopes used during analysis are:

52 for final cover

2.8Z for liners

C. Summary of Results:

Since the integrity of the final cover configuration (i.e., due
to settlements, etc.) is an important consideration for this
analysis, two different cases were used. Case A assumes the
final cover is 100% effective in diverting the infiltration
(i.e., calculated efficiency). Case B assumes the final cover
is 0% effective in diverting the infiltration. Both of these
cases are shown on Figures 4 and 5 of the report, and are
summarized as follows:

2038X-7300/D102/"Radandt8"



CASE A SUMMARY

ITEM

Final Cover

Primary Liner

Secondary Liner

Net System
Efficiency

Average Precipitation
(2.62 inches per year)

Exf iltration
(inches)

0.60

0.12

0.07*

Efficiency
(%)

77.1

79.7
Net-88. 3

41.9

97.3

30-Yr Precipitation High
(10.72 inches per year)

Exf iltration
(inches)

2.33

0.34

0.12*

Efficiency
(%)

78.3

85.4
Net=94.8

64.0

98.9

* Amount leaving site after attenuation of 6' clay soils.

CASE B SUMMARY

ITEM

Final Cover

Primary Liner

Secondary Liner

Net System
Efficiency

Average Precipitation
(2.62 inches per year)

Exf iltration
(inches)

2.62

0.38

0.13*

Efficiency
(*)

0

85.6
Net-95.0

65.7

95.0

30-Yr Precipitation High
(10.72 inches per year)

Exf iltration
(inches)

10.72

1.41

0.37*

Efficiency
(2)

0

86.9
Net=96.5

73.8

96.5

* Amount leaving site after attenuation of 6' clay soils,

2038X-7300/D102/"Radandt8"
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rcir Land Fill Tonnage Report S«*pt. 1980 thru AUK. 1981,

SOURCE YEARLY CONTRACT TONNAGE ACTUAL YEARLY TOKTiACE

City of Manltowoe

Marlnette

Two Rib-era

Valdera

Whltelaw

Town of Two aivers

Kellnerabllle

St. Nazlans

Town of Manltowoe

Brill Ion

Demolition

Foundry Sand

Mlic.

Manptsvos Public t'ttlttieo

TOTALS

30,000

Variable

12,027

690

460

621

217

554

807
1
2800

Variable

Variable

Variable

Veriable

25,242

12.024*

9,776

6141

290

742

87

359

165

2394

1517

15,864

567

7,?31

77.472

Monthly average for ycsrs cf Sept. 1980 thru Aug. 1981

*Nct a full 12 r.or.t'..s, «vcrct;f' taken



WtLL UUAIL INI UUKAI 1UU bHLLI

003 NO. C 8327r 43ABORING NO.

DATE 9/20/79

CHIEF L. Smith

LOCATION Lemberger Site. Manitowpc^Coyrvty^Wij
Fl 903 90 ^ depth measurements of weJJ detajj assumed

' -•——— to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 94'6" FEET._ _ _ _ _ _ _
3' Blank Under Well Screen
DEPTH OF BOTTOM OF SEAL (if installed)

90'________ FEET.

DEPTH TO TOP OF SEAL (if installed)
87'________ FEET.

LENGTH OF WELL POINT.
OR SLOTTED PIPE 3'

Wf

•'-</ \S) TOTAL LENGTH OF PIPE 9T_6n!' • v—^ 2" IN. DIAMETER."

FEET. (Circle One)

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3'_________ FEET.

PROTECTIVE CASING? YES (TuT)(Circle One)
HEIGHT ABOVE GROUND "̂"̂

LOCKING CAP? Y_ES_ (W2 (Circle One;
TYPE OF BACKFILL: Spoils & Bentonite___

WATER LEVEL CHECKS

*From top of casing, if protective ens inn nirjhnr,
take measurement from top of prutcclivo casimj.

_JJ_M_E_

10:00 am

DEPTH TO VJATLK

44.5'

HLMAIU'.S

After Pumping
Down

WARZ Yf\J



WELL PL 1 AIL 1NFQRMAIION SHLET

JOB NO. C 8327

BORING NO. 45

DATE 7/12/79
Elev. 897.66

CHIEF Jim Grieger

LOCATION Lemberger Site, Manitowoc Co., WI

Elev 895.00 All depth measurements of we]] detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 57'_______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
40'__________ FEET.

DEPTH TO TOP OF SEAL (if installed)
30' FEET.

LENGTH OF WELL POINT/PVC WELL SCREEN,
OR SLOTTED PIPE 10' ~ Ebh'l. (Urcle One)

TOTAL LENGTH OF PIPE 50
9 2" IN. DIAMETER.

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3' FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

(Circle One)

LOCKING CAP? YES (Circle One)
TYPE OF BACKFILL: Spoils and Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casinq hirjhnr,
take measurement from top of protective casing.

BORING i

45

DATE

7/12/79

TIME

PM

DEPTH TO WATER

50'

HLMAIiKS

After Bail
from top



r
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JOB NO. C 8327

46

Elev. 881.94

BORING NO. _____

DATE 7/2/79

CHIEF James Rech

LOCATION Lemberger Site. Manitowoc Co. , WI _____
Fl 879 00 ^ depth measurements of wejl_de_tai_l assumed

ev- — —'•—— to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 65'_______ FEET.

DEPTH OF BOTTOM OF SEAL (if installed)
53'________ FEET.

DEPTH TO TOP OF SEAL (if installed)
52'_________ FEET.

© LENGTH OF WELL POINT/PVC WELL SCREEN)
OR SLOTTED PIPE 10V————rtrrr-ftTrcle One)

TOTAL LENGTH OF PIPE 58
0 2" IN. DIAMETER.

FEET

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3' FEET.

PROTECTIVE CASING? Y_E_S_
HEIGHT ABOVE GROUND

NO J (Circle One)

LOCKING CAP?
TYPE OF BACKFILL:

YES QNO? (Circle One)
SpoiIs & Sentonite

WATER LEVEL CHECKS

*From top of casing, if protective casittq hiqhor,
take measurement from top of protective casing.

BORING *

46

DATE

7/2/79

TIME

1 Hr.

DEPTH TO WATER

15' - 1"

REMARKS

WAOZYIM



WILL ULIA1L 1NIUI(MAI1U:1 bllLLT

r JOB NO. C 8327

46AB O R I N G NO. ______

DATE 9/18/79

w

c

, 4 i

<&'Q-<r 0-x". .
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3 Elev. 881.39

LOCATION

^7-̂  Elev. 879.00

••^^^^

^ (
oc^* ^' (
-®^

"''" (-© (
< — (7) 9^ \ (

CHIEF L. Smith

Lemberger Site, Manitowoc County, Wiscons in
All depth measurements of wel l detai assumed
to be from ground surface unless otherwise
indicated.

1 J DEPTH TO BOTTOM OF WELL POINT OR
"— S SLOTTED PIPE 90 FEET.

S 31 Blank Under Well Screen
DEPTH OF BOTTOM OF SEAL (if instal led)

78' FEET.

3 ) DEPTH TO TOP
^ 76'

4) LENGTH OF WE
^ OR SLOTTED P"

5 J TOTAL LENGTH
^ (3 2"

OF SEAL (if install
FEET.

LL POINT, (PYC WELL S
IPE lo1 — Firr

OF PIPE 89'
IN. DIAMETER:

ed)

CP.EENt)
"(Circle One)

FEET

6) TYPE OF FILTER MATERIAL AROUND WELL
s— x POINT OR SLOTTED PIPE Flint Sand
^
7 ) CONCRETE CAP YES (w}
K "8 ) HEIGHT OF WELL CASING ABOVE GROU
^J 3' FEET.

(7) PROl
f—— 0 ^^ HEK

® LOC^
TYPE

k— ( i ) '-1< ^

FECTIVE CASING? YES îO^
iHT ABOVE GROUND ^

(Circ le One)

?ID

) (Circ le One)

'-i:.'G CAP? YES (^~) (C i rc le One)
'. OF BACKFILL: CTay^S Sand

WATER LEVEL CHECKS

*Froin top of cnsinrj, if protect ive cos inq hic idor,
take measurement from top of protect ive cas ing .

/% BORING II DATE TIME

f 46

<

9/18/79 11:30 am

DEPTH TO WATLR

36.5'

RLHARKS

From Ground

\A/AR2 Vrj



WELL UfclAlL IWORMATION SHLET

JOB NO. C 8327

Elev. 913.55

LOCATION

910.60

BORING NO. _f7_____

DATE 6/19/79

CHIEF Jim Grieger

Lemberger Site. Manitowoc Co.. WI _______
All d_e£th measurements of wejJ_de_taiJ_ assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 71 ______ FEET.
3' Blank Under Well Screen
DEPTH OF BOTTOM OF SEAL (if installed)

60'__________ FEET.

DEPTH TO TOP OF SEAL (if installed)
55' FEET.

LENGTH OF HELL POINT
OR SLOTTED PIPE 10'

EU?)

TOTAL LENGTH OF PIPE _
9 2" IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE flint Sand

WKLL -SCKLFJI
_ FEET. (Circle One)

FEET

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
3' FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

(Circle One)

LOCKING CAP? YES (Circle One)
TYPE OF BACKFILL: Spoils & Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casing hifjhpr,
take measurement from top of protective casing.

BORING t

47
43
39
47

DATE

6/19/79
4/20/79
4/20/79
4/20/79

TIME DEPTH

49.
13.2
72.2
37.5

TO WATER REMARKS

After Bail
from top

WAPIZ vrj



JOB NO. 8327

51

\ i

Elev. 904.08

LOCATION

901.40

DOR ING NO. _

DATE 8/15/79

CHIEF Jim Grleqer

Lemberqer Site Manitowoc _Co. WI________
All depth measurements of wejl_detaj_l_ assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 51_______ FEET.

© DEPTH OF BOTTOM OF SEAL (if instal led)
_____40_______ FEET.

DEPTH TO TOP OF SEAL (if installed)
_____37_______ FEET.

© LENGTH OF WELL POINT, (PVC WELi.~SCRF.En7*
np siDTTFn PTPF in FFFT ~rr.irriiOR SLOTTED PIPE _10 FEET.^Circle One)

44*5 FEETTOTAL LENGTH OF PIPE ______
(3 2 IN. DIAMETER.

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Sand

CONCRETE CAP, YES (Circle One)

HEIGHT OF WELL CASING ACOVE GROUND
34 FEET.

PROTECTIVE CASING? YES
HEIGHT ABOVE GROUND

(Circle One)

LOCKING CAP? YES /NO; (Circle One!

TYPE OF BACKFILL: Spoils & Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective oisinq hinhor,
take measurement from top of protective casing.

BORING H DATE TIME DEPTH TO WATER REMARKS



WELL UUAIL imORWUlUN SIILLF

r JOB NO. C 8327

876.79

BORING NO. 56

DATE 8/30/79

CHIEF Jim Grieger

LOCATION Lemberger Site, Manitowoc Co., WI

Elev. 872.90 All depth measurements of well detail assumed
to be from ground surface unless otherwise
indicated.

DEPTH TO BOTTOM OF WELL POINT OR
SLOTTED PIPE 76 FEET.

© 3' Blank Under Well Screen
DEPTH OF BOTTOM OF SEAL (if installed)

^n• FFFT.

©

©

______________ FEET.

DEPTH TO TCP OF SEAL (if installed)
0_________ FEET.

LENGTH OF WELL POINT.l£V
OR SLOTTED PIPE in

TOTAL LENGTH OF PIPE __73
(? 2" IN. DIAMETER."

TYPE OF FILTER MATERIAL AROUND WELL
POINT OR SLOTTED PIPE Flint Sand

FEET. (Circle One)

FEET

CONCRETE CAP, YES NO (Circle One)

HEIGHT OF WELL CASING ABOVE GROUND
4___________ FEET.

PROTECTIVE CASING? YES (jJOj (Circle One)
HEIGHT ABOVE GROUND

LOCKING CAP? YES. (NO
TYPE OF BACKFILL: Spo

(Circle One!
& Bentonite

WATER LEVEL CHECKS

*From top of casing, if protective casing hiqlior,
take measurement from top of protective casing.

BORING f

56

56

DATE

8/30/79

8/31/79

TIME

AM

AM

DEPTH TO WATER

79'

62.2

REMARKS

After Bail

From top of
Stickup

WAP1Z YM

-̂̂ — • ^^^"



FIELD WELL INSTALLATION DIAGRAM - As INSTALLED

STS JOB No. /OX t-__ JOB,_______________________
CLIENT

WELL No. /V76U -. DATE INSTALLED ~?~
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Stick Up

r

Concrete

• (Cross out if not used)
1

Bentonite Powder
t

Backf i l l
Material

f>»J Stri* -*j

Ben ton! te Pel lets

r(Cross Out i f Not Used)
r

c^Pe"3^Gr£v^
Concrete Sand
On-Site Sand
(Circ le One)

Material 1
1

- 1
1
1'

r-

—

> , ——— Installed Protector Pipe?

Nominal Diameter of PVC

/ *^ inches
•

Double-wrapped Slotted PVC
j~ w i t h M i r a f i ? /^ &

1 n
Length Slotted

PVC _^3

^ r

I1
INSTALLATION
1.
2.
3.

it.
5.
6.
7.

Did the bentonite pellets hang up?___^k
Did you have to drive the protector pipe?
Did you install a lock on the protectoryipe?.
If so, who has the keys?.
Did the PVC come up when you removed the casing?
Was the well bailed? _______ A/ o
Were water level readings taken after the well was installed?,
Was a PVC cap installed on bottom of well?

-T,

3BSIOI978



FIELD WELL INSTALLATION DIAGRAM - Ai INSTALLED

STS JOB NO. h'OC^ JOB ______________________
CLIENT '

WELL No. DATE INSTALLED

T
Stick Up

Installed Protector Pipe?

Concrete

(Cross out if not used)W I;;

Benton Ite Powder

•o
c
o

(.•'•, ĉ r :-
BacltftH
narerl-al

/'

u~ I' \f

- // Bentoni te Pel lets

(Cross Out if Not Used)

__G.r a veil-
Concrete Sand
On-Si te Sand
(Ci rcle One)

Material

Nominal Diameter of PVC
//,•'£-_____ inches

l/J/T/c pi'*.

Double-wrapped Slot ted PVC

wi th H i ra f i ? st/*>______

Length Slotted
PVC

INSTALLATION
1.
2.
3

k.
5.
6.
7.

Did the bentonite pellets hang up? _=
Did you have to drive the protector pipe?
Did you ins t a l l a lock on the protector p!

If so, who has the keys?___k'_X > k /c/*f"
Did the PVC come up when you removed the casing?
Was the well bailed? ^6________________

/v-

Were water level readings taken after the w e l l was i nstal led?
Was a PVC cap i n s t a l l e d on bottom oftvell?

S B S I C ' 1 9 ' B


