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2.0 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

2.1 Laboratory Testing
Laboratory tests performed for this project were completed in accordance with

American Socicty for Testing and Materials (ASTM) standards or other standard

methods. The list of laboratory tests and the standard methods used are as follows:

Clay Materials

e Unified Soil Classification System ASTM D 2487
® Grain Size Analysis ASTM D 422
° Atterberg Limits ASTM D 4318
° Standard Proctor ASTM D 698

All soil laboratory testing was performed by Foth & Van Dyke’s soil laboratory in

Green Bay, Wisconsin which has a comprehensive laboratory QA/QC program.

2.2 Field Moisture/Density Testing
All field moisture/density testing was performed by a qualified field technician,

Field density testing was performed using a Troxler 3440 nuclear density meter and

test methods for Moisture/Density Testing (Nuclear Method) ASTM D 2922.
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3.0 CLAY CAP CONSTRUCTION AND TEST RESULTS

The area requiring the clay cap is shown by the former building limits on Drawing
No. 4. This area is approximately 68,800 square fcet. The area actually capped
extends beyond the former building limits and covers approximately 72,600 square
feet or 1.7 acres. The clay cap contains approximately 13,000 cubic yards of
compacted clay. Prior to placing clay, clean granular {ill was placed by the building

demolition contractor. The spot elevations of the fill are shown on Drawing No. 3.

Clay placement started October 18, 1991. The cap is constructed entirely of clay (see
Section No. 1 & 2 on Drawing No. 4), and a minimum of 12 inches of topsoil. The
proposed final grades are shown on Drawing No. 4. Clay placement, clay compaction,
and topsoil placement were done by Denny Rahn Excavating and Grading of Eden,

Wisconsin.

The clay was delivered to the site by dump trucks, dumped, and spread by a dozer.
Dump truck traffic played a major role in compacting clay after it was spread. A
loaded scraper was also used to compact clay in areas which did not receive dump
truck traffic. The clay was placed in lifts that were approximately six inches after
compaction. Clay placement proceeded from west to east in three segments instead of
placing lifts over the entire bottom. Individual lifts were tied into adjacent segments

in a stair step pattern to avoid vertical seaming of the clay lifts.

All clay placed was compacted to a minimum density of 95 percent of standard
Proctor density. The clay did not require moisture conditioning as the natural

moisture content was near optimum at the time of placement.

Field density tests were performed on an approximate 100-foot grid pattern for each
six-inch lift of clay placed. A minimum of five tests were performed per acre lift of
clay. Field density report sheets showing the test location, lift number, density value,
and moisture content during compaction are contained in Appendix B. Field density
test locations are shown on Drawing No. 5. A minimum of five {ield density tests per
acre-foot is required. Therefore, 18 density tests were required for the upper two feet

of the cap. Fifty-five density tests were actually performed on the upper two feet,
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and nine density tests on the clay fill below the cap. This number exceeds the

minimum required number of lield density tests.

Two standard Proctor density curves were developed for the clay. The data sheets are
provided in Appendix C. The standard Proctor densities are 99.8 pcf and 101.3 pcf.
The higher Proctor density (101.3 pcf) was used as the site standard. The minimum
required number of standard Proctor density curves is one per 5,000 cubic yards.
Approximately 5,300 cubic yards were placed in the upper two feet of the clay cap.

Therefore, the two Proctor curves meet the required number.

Six soil samples were collected from the clay cap as construction progressed and tested
for grain size and Atterberg limits. One sample per acre-foot of clay cap placed is

required. Therefore, the minimum required number of four samples was met.

The results of the laboratory testing done to document clay cap construction are
summarized in Table 3-1. The lab data sheets {or this soil testing can be found in
Appendix C. The actual soil sample locations for the summarized soil testing data are

shown on Drawing No. 5.

The test results show the clay liner material is classified as CH or CH/CL under the
Unified Soil Classification System (USCS).

The percent by weight passing the No. 200 sieve (P200) ranged from 84.2 percent to
91.2 percent, which complies with the project specification of greater than 50 percent
P200 for all samples. The clay size fraction (five micron) ranged from 65.0 percent to
77.0 percent, which complies with the project specification of greater than 25 percent
clay size content. The liquid limit ranged from 49.0 to 58.7 percent which complies
with the project specification of greater than 30 percent. The plasticity index ranged
from 30.4 to 39.5 percent which complies with the project specification of greater than

15 percent. The grain size and Atterberg limits are summarized in Table 3-2.
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TABLE 3-1

Summary of Laboratory Soil Testing
Results for Clay Cap

Project Name: Managed Land{ill Type Cap - Former Rueping Leather Site

Client: Fond du Lac, Wisconsin
Coordinates Atterberg Limits Grain Size Analysis
Date Sample Liquid  Plastic Plasticity % Fines % Clay
Collected Number North/ East Elevation Limit Limit Index <#200 <0.005 USsCs
10/15/91 RP-FC-1 Stockpile NA 53.9 20.3 33.6 84.2 69.7 CH/CL
10/18/91 RP-FC-2 30+50N/92+50E 761 52.4 19.4 33.0 87.5 71.0 CH/CL
10/21/91 RP-FC-3 29+50N/93+50E 760 58.5 19.0 39.5 88.8 75.0 CH
10/22/91 RP-FC-4 30-+00N/94+50E 760 49.0 18.6 30.4 86.4 65.0 CL/CH
10/23/91 RP-FC-5 29+ 20N/96+00E 759 56.5 19.3 37.2 91.2 74.9 CH
10/23/91 RP-FC-6 30+4-00N/96+50E 761 58.7 19.4 39.3 90.5 77.0 CH
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TABLE 3-2

Summary of Atterberg Limits and Grain Size Analysis

Lab Results Specification

Test Parameter (Percent) (Percent)
Liquid Limit

Average 54.8

Minimum 49.0 > 30
Plasticity Index

Average 35.5

Minimum 304 > 15
Clay Content (5 Micron)

Average 72.1

Minimum 65.0 > 25
P200

Average 88.1

Minimum 84.2 > 50
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APPENDIX C

Soil Laboratory Test Data




Client: City of Fond du Lac Scope 1.D.: 91F21
FOth & Van DYke Project:__Clay Cover - Rueping Site page: 3
Prepared by: __ Jim Bernardi Date:___11/9/91
Checked by:_fomy 0. KagQor,, Date: I/ 20/9|

REPORT OF:

MOISTURE-DENSITY RELATIONS OF SOIL

Contractor: Report Number: 3
Method of Test: ASTM: D698 Method "A" Tested by: JLB1
Sampled From: In Place Date Received: 10/28/91 Sample Number: pp_pc_o

Soil Classification: FAT CLAY, a little gravel, dark reddish brown (CH/CL)

Atterberg Limits: LL 52.4 PL 19.4 Pl 33.0 Muncell Color Code: 5 yrR. 3/4
Maximum Dry Density: 101.3 Ib./cu. ft. Optimum Moisture: 22 ¢ % Wet Density: 154 5 Ib/cu. ft.
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Client: City of Fond du Lac Scope 1.D.:_21F21

FOth & Van DYke Project:__Rueping Site Cover Page: |

Prepared by:Perry Kepler Date: 10/20/91

Checked by: Date:

REPORT OF:

MOISTURE-DENSITY RELATIONS OF SOIL

Contractor: Report Number: L
Method of Test:  aAgTM: D698 Method "A" Tested by: POK
Sampled From: Date Received: 10/18/91 Sample Number: 1
Soil Classification:  paT CLAY, reddish brown (CH)
Atterberg Limits: LL PL PI Muncell Color Code: 5 YR. 4/4
Maximum Dry Density: g99.8  Ib./cu. ft. Optimum Moisture: 23.3 % Wet Density: 123.1 Ib/cu. ft.
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Client:City of Fond du Lac Scope I.D.: 21F21

Fch & Van DYke Project:_Clay Cover Rueping Site Page: 1

Prepared by:__ Perry Kepler Date: 10/16/91

Checked by: C/{)MYU Rmm;anrj/j, Date: _[I1/[8[9/
U

REPORT OF:

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES

Contractor: Report Number: 2

Test Performed In General Accordance Of: ASTM: D422

General Data:

Sample Location: Date Sampled: 10/15/91
Sample Number: RP-FC-1 Dated Received: 10/16/91.
Depth of Sample: Source of Sample: Stockpile
Sampled by: Denny Rahn Construction Munsell Color Code: 5 YR. 4/4
Sample Designated For: Clay Cover »

Laboratory Data:

Date Tested October 16-29, 1991 24 Hrs. Turn Around Yes_ X No
Test Performed by: POK Washed Gradation X Yes No
Weight of Test Sample._____z.ls_'_g_Grams,

Sieve Weight % % Project Specification
Size Retained (gms) Retained Passing % Passing By Weight Source of Specification
3"
1
1
3/4 0.0 0.0 100.0
1/2 17.6 2.5 97.5
3/8 6.6 0.9 96.6
#4 16.0 2.2 94.4
10 19.5 2.7 91.7
40 22.1 3.1 88.6
100 20.1 2.8 85.8
200 11.6 1.6 84.2 50-100
Pan 602.6 84.2
Remarks:

FORM CES036  (1/31
C3 t1/9h




—— ya
LT BT]TT >*a TR TOWUTC] TRy :Aq paxoay)
L6/ZT/TT @wea— ¢ To1doy Kizeg —:Aq pasedaig

—7 :38e4 8315 buidsny -~ xoao) Lerp :dloy UV_\AD :ﬂ> vm —.*“—o.u.—

lzdle: @1 adodg oe1 np puod jo A11p WRID

=nJ = 3D ISJUBDYI0T)

16/91/01 *PIAIIY Aeg

575 Ui G 13p0) 10jo]) [jasunyy

€07 1d 6-cc N ishuny B1aquany

(TD/HD) UMOXq USTppeI '[9Aeib 9133T1 B 'ANVS/M AVIO Ivd ‘W8PZa :WISV) uonedyisse)) jios

z TON yioday "tz (%) w20} amisiopw pajdueg

511d50035 :adinog ajdweg

l6/51/01 PRldwes aeg :tpdag 10 “A3[g

l-Dd-du :pajdweg uonedoy

L6898 =% Syl =% ' =% L€ =% LT 9°'g =% =%
aul] wnipay asieo auly 35180
Aey> s 2
pueg jeArany
SISJBWIJIN Ul 3ZI§ Ipijied
oo Z00°  £00° v00 S00° 10 ;o €0 0 S0 4] z0 £€0 ¥0 50 0 oz oot 0’08
= o 1 T H TIY TR Y T T T T paa: TTIT o}
; H T ; : 1
e ] H 1 :
+ 4y - ‘. - - OF
311 FEREd [RER) L BOE JESES Eismms BariRa (02 isdn EREGS H 2at i 28 1) b s 1
! 32t BRSNS Ives t T o 1 TH== e :
g 2 55 R [ £ SEEIRE 0z
i + e T - ) H T - 5
— ftsi Rmans baX: L GE $hgEaan H i | : ] H 1 SR SRR bs taad m%
: s g T s B $a rasis 3 . 4_ ! e snssate "
1 ; 0:‘ g 1 - - ., : 2 : W b .H b a
T I3 | 1 % KR 8 1 1 o 2
! o1 : T T T : : 151 gl i ;i s i
= T ; [ o : H e 7 .. .v M e T w s . H
: : i : Tk I 1 T =
i > : - wey pragsves T b o T + oy R
! g : 6 et Bl Frrmiie 1] 11 i 1
fes 2 5 i 382 18 ST p,“ j§ i T oI e mp
+ : I bt s ; ot 1 s - I
: fots B e 15 ? + 3 e T 0os 3
g : e i . -1 = oo 13 B35 e HE } 17
= et S as ot BN B P it e ! g2 R s
xS EE: ik - _ i B e ®
! s> T L ! . Tt Hrdd —+4 09
: eSS e RE! L AR GEEdeies i R85 i e Ry | assnscissi & 4
1 1 - y.ﬂ < : " o =t ﬁﬁ T 51 o =}
: Sk e : 5§ § Ereen B GOS8 fSEest eren g
53¢ RERSS SRTn e’ < w 1t A8 v oF 10 o8 + 0L 3
: L3 ! I : - [ R = !
Essesss ne : : oo -]
! DA S58 ¢4 by i 18 el 8 ot e - - T T ¥
I PR IS sueae T F30 06 g B be 1 331 ge M‘M 4..1,.1. :
e ITETy 2ee - = - —+ 08
11 T [ Dwe - 40N G ¥ s be SR Ik el T
£ ; L e e i
: 1 I + } o ¥ i gy e 4 T ES s R P A‘Hi 7 !
, AT i
s TEER =7 = ! =3 T ; 06
EESFESTES passiot oo T SRR gt SESRIEE o B ST E2ge s Earni e u
o ataTs toat s SEORL FBEE Bin P 1S B Raa sy Hit FHi L HE R SRRS R3S : n‘A\T_IH! e S EE s ot 11 0oL
0024 00L# 084 D9¥ 0SH Ovy®  OEH A PR/ WTLHTLE

$3ZI§ DA3IS piepuels ‘S

JAUND NOILNEI1SIA IZIS NIVID

C4




Foth & Van Dyke

Client;

Project:
Prepared by:
Checked by:

City of Fond du Lac

Scope LD.: _91F21

Clay Cover =~ Rueping Site

Perry Kepler

Page: 1
Date: 10/30 91

Qx'/rm Bonmancli, Date: 11} (8/9

J

REPORT OF

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES

Contractor:

Report Number: 3

Test Performed In General Accordance Of;

General Data:
Sample Location:
Sample Number:
Depth of Sample:
Sampled by:

Sample Designated For:

Laboratory Data:
Date Tested

Test Performed by:

Sieve Weight
Size Retained (gms)
3II

12
1

3/4 0.0

1/2 9.9

3/8 11.7
#4 10.0

10 9.6
40 14.3
100 18.7
200
15.7
Pan 638.0
Remarks:

%

ASTM: D422

30+50N 92+50E

RP-FC-2
761"

Steve Loritz of F & VD

Clay Cover

October 30-Nov.

POK

Weight of Test Sample

Retained

NN N
O N O O W bk O W O

87.

%

Passing

100.
98.
97.
95.
94.
92.
89.
87.

N W Wy O O O

Date Sampled:
Dated Received:

Source of Sample:

Munsell Color Code:

24 Hrs. Turn Around

5, 1991
Washed Gradation
727.9 Grams.

Project Specification

% Passing By Weight

50-100

10/18/91
10/28/91
In Place

5 YR. 3/4

Yes No

X Yes No

Source of Specification

C5
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Client; _City of Fond du Lac Scope I.D.: _91F21

FOth & Van D}Ike Project:___Clay Cover - Rueping Site Page: __1

Prepared by: Perry Kepler Date: __10/30/91

) ) /B .
Checked by: Q( YN /Q/Ul/m Ol Date: _LL7LLB7M/
[V

REPORT OF:

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES

Contractor: Report Number: 4

Test Performed In General Accordance Of: ASTM: D422

General Data:

Sample Location: 29+50N 93+50E Date Sampled: 10/21/91
Sample Number: . RP-FC-3 Dated Received: 10/28/91
Depth of Sample: 760" Source of Sample: In Place
Sampled by: Steve Loritz of F & VD Munsell Color Code: 5 YR. 3/3
Sample Designated For: Clay Cover
Laboratory Data:
Date Tested October 30-Nov. 5, 1991 24 Hrs. Turn Around Yes _X___No
Test Performed by: POK Washed Gradation X Yes No
Weight of Test Sample 867.7 Grams.

Sieve Weight % % Project Specification

Size Retained (gms) Retained Passing % Passing By Weight Source of Specification
3
1%

1 0.0 0.0 100.0
3/4 13.9 1.6 98.4
1/2 21.6 2.5 95.9
3/8 2.2 0.3 95.6

#4 5.6 0.6 95.0

10 6.8 0.8 94.2

40 12.6 1.5 92.7

100 18.3 2.1 90.6

200 15.2 1.8 88.8 50-100
Pan 771.5 88.9

Remarks:

c7 FORM CESO36  (1/91)
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Foth & Van Dyke

Client:
Project:
Prepared by:
Checked by:

City of Fond du Lac

Scope L.D.: 21F21

Clay Cover - Rueping Site

Page: 1

Perry Kepler

Date: 10/30/91

9,(/')’)’1} Bﬂhmﬂ/’bﬂ/" Date:J_L/_LS’j[_Q/

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES

Contractor:

REPORT OF:

Report Number: 5

Test Performed In General Accordance Of:

General Data:
Sample Location:
Sample Number:
Depth of Sample:
Sampled by:

Sample Designated For:

Laboratory Data:
Date Tested

Test Performed by:

Sieve Weight
Size Retained (gms)
37
1%

1

3/4 0.0

1/2 24.6

3/8 4.5
#4 9.3

10 11.4

40 17.0

100 26.6

200 16.5

Pan 697.6
Remarks:

Retained

W N -

o
B O W

86.

o W O
>N O O O

30+00N 94+50E

ASTM: D422

RP-FC-4

760!

Steve Loritz of F & VD

Clay Cover

October 30-Nov.

POK

%

Weight of Test Sample

Passing

100.
97.
96.
95.
93.
91.
88.
86.

%

B 9 o NN D O O

3,

Date Sampled:
Dated Received:

Source of Sample:

1991 24 Hrs. Turn Around
Washed Gradation

B07.6 Grams

Project Specification
% Passing By Weight

50-100

Munsell Color Code:

10/22/91
10/28/91
In Place

5 YR. 3/3

Yes X No

X Yes No

Source of Specification

C9
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Foth & Van Dyke

Client:
Project:
Prepared by:
Checked by:

City of Fond du Lac

Scope 1.D.: S1F21

Clay Cover - Rueping Site

Page: 1

Perry Kepler

Date: 10/30/91

QA'/VI/] 2 Bj/)m an ,(“[(, Date: L/Mfi/

REPORT OEF:

[

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES

Contractor:

Report Number: ©

Test Performed In General Accordance Of:

General Data:
Sample Location:
Sample Number:
Depth of Sample:
Sampled by:

Sample Designated For:

Laboratory Data:
Date Tested

Test Performed by:

Sieve Weight
Size Retained (gms)
3"

1Va
1

3/4 0.0

1/2 6.6

3/8 0.0
#4 4.8

10 7.0

40 13.5

100 19.9

200 18.7

Pan 735.5
Remarks:

% %
Retained Passing
0.0 100.0
0.8 99.2
0.0 99.2
0.6 98.6
0.9 97.7
1.7 96.0
2.5 93.5
2.3 91.2
91.2

ASTM: D422

29+20N 96+00E

RP-FC-5
759

Steve Loritz of F & VD

Clay Cover

October 30-Nov.

POK

Weight of Test Sample

5, 1991

806.4

Date Sampled:
Dated Received:

Source of Sample:

Munsell Color Code:

24 Hrs. Turn Around
Washed Gradation

Grams.

Project Specification

% Passing By Weight

50-100

10/23/91
10/28/91
In Place

5 YR. 3/3

Yes_.X__No

X Yes No

Source of Specification

Cl1

FORM CES036  (1/91)
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Client: City of Fond du Lac Scope l.D.:M
Foth & Van Dyke Project: Clay Cover =-Rueping Site page: |
| Prepared b;: Perry Kepler Date: 10/30/91
Checked by: QA/VYU _/;%I/)/Vb[) /‘I,QZL‘ Date: /1/15%/9/
v
REPORT OF:

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES
Contractor: Report Number: 7
Test Performed In General Accordance Of:_ ASTM: D422
General Data:

Sample Location: 3+00N 96+50E Date Sampled: 10/23/91
Samplé Number: RP-FC-6 Dated Received: 10/28/91
Depth of Sample: 761! . Source of Sample: In Place
Sampled by: Steve Loritz of F & VD Munsell Color Code: 5 YR. 4/3
Sample Designated For: Clay Cover
Laboratory Data:
Date Tested October 30-Nov. 5, 1991 24 Hrs. Turn Around Yes_X No
Test Performed by: POK Washed Gradation X Yes No
Weight of Test Sample____iz_o.lp__crams.
Sieve Weight % % Project Specification
Size Retained (gms) Retained Passing % Passing By Weight Source of Specification
3
1
1
3/4 0.0 0.0 100.0
172 5.0 0.6 99.4
3/8 5.2 0.6 98.8
#4 9.1 1.1 97.7
10 8.1 1.0 96.7
40 14.8 1.8 94.9
100 19.8 2.4 92.5
200 16.5 2.0 90.5 50-100
Pan 743.0 90.6
Remarks:

Cl3 FORM CESO36  {1/91)
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Client: City of Fond du Lac

S . 91F21
cope LD 2=
FOth & Van DYke Project: Clay Cover - Rueping site Page: !
Prepared by:__ Perry Kepler Date: 1 0/30/91
Checked by: (/’\)A‘/YYD BI/)/VIJOJ‘I [)Z(. Date: I///g'/QI
(94

REPORT OF:

SIEVE ANALYSIS OF TOPSOIL

Report Number: Ts-1

Test Performed in General Accordance of:

GENERAL DATA:

Sample Location:
Sample Number:

Depth of Sample:

Sampled by:

LABORATORY DATA:

Date Tested:

Test Performed by:

24 Hrs. Turn Around:

Washed Gradation:

Sieve Weight
Size  Retained (zmy
#10 0
#16 1
#30 4
#40 .
#60 3
#140 7
#200 5
#270 7
PAN 588.

Remarks:

O b U b NN W O

(%}
0

Retained

o O O O O

95.

0
3
8
.3
5
2
9

RP-TS-1

ASTM: D422

Date Sampled: 10/23/91
Date Received: 10/28/91
Source of Sample: In Place

October 30-Nov. 5, 1991 njjial Wt. of Sample;  623.5 grams
Wt. of Gravel (+ =10x: 4.4 grams

Yes X No Gravel Content (+ =10); 0.7 ‘o
X Yes No Wt. of Test Sample (minus s70; ©19.1  grams

o

Ea8

Project Specification Source of Specification

Passing “ Passing by Weight

100.
929.
98.

98.

98.

96.

96.

94.

o W N O

w O W

Cc15 FORM 43 (Rev. 3.90)
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