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Monitoring Well Maintenance Performance Reevaluation Plan

INTRODUCTION

The purpose of this study is to ensure that all monitoring wells included in the approved
Hydrologic Monitoring System Plan (HMSP) remain reliable monitoring points. A
Monitoring Well Maintenance Performance Reevaluation (MWMPRP) is required to be

performed every five (5) years at closed landfill sites (114.21(2)"d”). A total of five (5)
monitoring wells are included in the approved HMSP for the closed landfill site (Figure 1).

The five (5) monitoring wells are designated MW-1, MW-3R, MW-4, MW-5, and MW-7.

Assessment of the well function and/or well deterioration is made through direct
observation and measurement and through indirect testing methods. Assessment of the
site hydrologic conditions is also made to determine whether changes in the static water
level and/or groundwater flow path has occurred.

ASSESSMENT OF MONITORING WELL CONDITION

Physical Condition - Observation of the physical condition of each well is made during
each sampling episode. Observation indicates that all protective casings and locks are
in place and operable. All well casings are capped. The PVC well casings appear to be
in satisfactory conditions and allow adequate access to the groundwater for water depth
measurements and water sampling activities.

Well Depth and Sedimentation - Annual well depth measurements are made. Table 1
summarizes the original well depth and the most recent (April 18, 2024) well depths. The
difference in the original bottom elevation and the April 18, 2024 bottom elevation is
estimated to represent sedimentation in the well. As summarized in Table 1,
sedimentation is minimal in all wells. Sedimentation is recorded to be 1.0 ft or less in all
wells, except MW-4. At MW-4 sedimentation is recorded at 3.3 ft. The sediment recorded
in the monitoring wells is not considered problematic at this time. Sedimentation does
not appear to impact well production and/or sampling at any of the HMSP wells.

In-situ Hydraulic Conductivity Testing - Monitoring wells MW-1, MW-3R, MW-4, MW-
5, and MW-7 were installed at this site between 1992 and 2011. MW-3 (1992) was
replaced with MW-3R on September 10, 2013. Boring Logs and well construction
information is included in Appendix A.

The record was reviewed and results of historic in-situ hydraulic conductivity testing at
each of the five (5) monitoring wells is summarized in Table 2. In-situ hydraulic
conductivity testing was again performed for the five (5) wells on April 18, 2024. The
reported hydraulic conductivities (Table 2) do not demonstrate considerable changes at
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Monitoring Well Maintenance Performance Reevaluation Plan

any monitoring point. The historic hydraulic conductivity values and the 2024 hydraulic
conductivity values are highly similar and may indicate a slight increase over time.
Variability in the calculated hydraulic conductivities is not attributed to well deterioration.
It is our interpretation that the variability is not excessive and falls within the anticipated
range of deviation. The hydraulic conductivity calculations are included in Appendix B for
reference.

ASSESSMENT OF SITE HYDROLOGIC CONDITIONS

Flow Paths - Figure 1 is a recent Site Plan. Figure 2 is a recent Groundwater Contour
Map and illustrates the water table surface in October, 2023. A 1993 Groundwater
Contour Map, a 2011 Groundwater Contour Map, and a 2019 Groundwater Contour Map
are included in Appendix C. Review of the 1993, 2011, 2019, and 2023 Groundwater
Contour Maps indicate that the water table surface appears unchanged between 1993
and 2023.

Groundwater flow at the site is inward from the south, converging at the ravine centerline
to the north. The wells are positioned such that the flow paths are adequately intersected,
and any release will be detected by the monitoring system.

Water Level Condition and Well Location - A summary of historic water elevation data
(2013-2023) is included in Appendix D. Water elevation data over the past five (5) years
has remained static.

Table 3 is a summary of the recorded April 18, 2024 water level data, along with pertinent
well construction information. Column 8 of Table 3 is a direct comparison of the static
water elevation (April, 2024) to the top of screen elevation in each respective well. A
positive value indicates that the static water level is above the top of the screen, while a
negative value indicates a static water level that is below the top of the screen (within the
screened interval).

Review of Table 3 indicates that the static water elevation is above the top of screen in
all wells except MW-3R and MW-7. Exposure of the well screen to the atmosphere does
not appear to be detrimental to the integrity of the MW-3R or MW-7 well screens.
Excessive encrustation is not anticipated on the PVC screen.

The static water levels in each of the remaining wells fall above the screened interval of
the given well. It appears that all wells function adequately to monitor groundwater.
Draw-down in the water table recorded at the site monitoring wells during purging and
bail testing (Column 11, Table 3) indicates that the water table surface descends into the
screened interval in all the monitoring wells during purging activities. The samples
collected over time adequately reflect water quality in the unconsolidated soils.

2
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Monitoring Well Maintenance Performance Reevaluation Plan

Replacement of those wells where the water table is above the screened interval is not
recommended.

CONCLUSIONS & RECOMMENDATIONS

Assessment of the monitoring well condition indicates that all wells are in satisfactory
condition and have not experienced excessive sedimentation. Excessive well
deterioration is not apparent based on the comparison of historic in-situ hydraulic
conductivity testing and the hydraulic conductivity testing performed in April, 2024.

The water table surface is relatively unchanged between 1993 and 2023, and the well are
interpreted to be located appropriately to detect water quality changes.

Water levels in several of the site monitoring wells are consistently above the screened
interval. The water samples collected appear to adequately reflect water quality in the
subsurface saturated soils.

No changes to the monitoring wells are recommended. Further assessment of the
monitoring well conditions should be made in 2029.

Monona County Sanitary Landfill P.N. 6036-24A.200
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TABLE 1
Assessment of Well Depth & Sedimentation

Well No. Top of Original Original April, 2024 April, 2024 April, 2024
Casing Bottom Bottom Bottom Bottom Sediment
Elevation Depth Elevation Depth Elevation Thickness (ft)
MW-1 1219.49 42.19 1177.3 425 1176.99 -0.31
MW-3R 1266.20 66.7 1199.5 66.7 1199.5 0
MW-4 1275.60 82 1193.6 78.7 1196.9 3.3
MW-5 1335.64 121.64 1214 121.5 1214.14 0.14
MW-7 1236.98 54.78 1182.2 54.5 1182.48 0.28




TABLE 2

Hydraulic Conductivity Summary Data
Monona County Sanitary Landfill

Well No. Installation 11/24/1992 1/6/2012 4/15/2019 4/18/2024
Date K K K K
cm/sec cm/sec cm/sec cm/sec
MW-1 3/24/1992 8.10E-05 8.10E-05 1.81E-04 2.68E-04
MW-3R 9/10/2013 4.20E-05 4.20E-05 3.71E-05 3.26E-05
MW-4 11/6/1992 3.00E-05 3.00E-05 4.16E-05 4.92E-05
MW-5 11/12/1992 1.60E-05 1.60E-05 4.43E-05 3.03E-05
MW-7 10/6/2011 DNE 2.40E-05 5.15E-05 6.70E-05

DNE = Does not exist




TABLE 3
Water Elevation Versus Top of Screen (April, 2024)

Well No. Top of Top of Bottom Screen Static Water Static Water Static Water Purged Water Purged Water Purged Water

Casing Screen of Screen Length Depth Elevation Level Versus Depth Elevation Level Versus

Elevation Elevation Elevation Top of Screen Top of Screen
MW-1 1219.49 1192.3 1177.3 15 27.16 1192.33 0.03 30.2 1189.29 -3.01
MW-3R 1266.20 1215.2 1200.2 15 51.21 1214.99 -0.21 58.8 1207.4 -7.8
MW-4 1275.60 1208.6 1193.6 15 56.92 1218.68 10.08 73.35 1202.25 -6.35
MW-5 1335.64 1229 1214 15 101.35 1234.29 5.29 115.9 1219.74 -9.26
MW-7 1236.98 1197.2 1182.2 15 47.35 1189.63 -1.57 51.4 1185.58 -11.62

nn_

feet below top of screen (within the screened interval). All positive values are feet above the screen.
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Boring Logs and Well Construction Information
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CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
L Turin, lowa Monona County Landfill Lateral Expansion
‘ SAMPLES TESTS
WELL
DESCRIPTION DETAIL 3 £ |, |
BOREHOLE DIA.: 8.25in - x| <| -|25|%
WELL DIA.: 2in el B Ul o led|SE|Ya
CASING AND SCREEN: PVC (sch. 40); 0.01 slotted screen = |8 |lw|] O =3 E EloL|ag
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The stratification lines represent the approximate boundaries
petween soil and rock types: in-situ, the transition may be gradual.

« ND indicates a reading of less than the field detection limit
of one (1) part per million (ppm) isobutylene equivalents.
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NOTE: Soil classifications were based on
visual observations made by the field crew
at nearby boring PZ-1A.

i LOG OF WELL NO. MW-1 Sz of2
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion
- SAMPLES TESTS
g DESCRIPTION PETAIL 3 JEREEA
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. =
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BOTTOM OF BORING

The stratification lines represent the approximate boundaries
between soil and rock types: in-situ, the transition may be gradual.

* ND indicates a reading of less than the field detection limit
of one (1) part per million (ppm) isobutylene equivalents.

5.GPJ TERRACOMN.GDT 1/6/12

& WATER LEVEL OBSERVATIONS, ft BORING STARTED 3-24-92
gl wL [¥ 3 wp ¥ BORING COMPLETED 3-24-92
2| WL [T v Err acon RIG  CME 850 |DRILLER JB
| WL | LOGGED R. Bauman | JOB # 05117092




LOG OF WELL NO. MW-3R
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Page 1 of 2
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill
SAMPLES TESTS
WELL
DESCRIPTION DETAIL 3 £ <, |E
BOREHOLE DIA.: 8.25in " % X €| Eg 0
WELL DIA.: 2in £ | ® i Yl ze | e S8 |Ug
CASING AND SCREEN: PVC (sch. 40) Fle|l2|lw|ld|is|us|ag|ES
TOP OF CASING: 127056 ft |—| & 18|3|2|9 |63 =8 |28|30
GROUND SURFACE ELEV.: 1268.6 ft o |B|z|E|lx|om |SO|LF |vBF
LEAN CLAY (LOESS) HS

The stratification lines represent the approximate boundaries
between soil and rock types: in-situ, the transition may be gradual.

* ND indicates a reading of less than the field detection limit
of one (1) part per million (ppm) isobutylene equivalents.

WELL 05137078 LOGS.GPJ TERRACON.GDT 2/17/16

WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-10-13
WL [ Y BORING COMPLETED 9-10-13
T : Merracon =" scwm=

LwL LOGGED JOB# 05137078,




NOTE: Soil classifications were based on
visual observations made by the field crew
at nearby well PZ-3.

Log for monitoring well MW-3R not
prepared. Monitoring well MW-3R adapted
from nearby PZ-3 and MW-3 boring and
monitoring well logs.

- R
LOG OF WELL NO. MW-3R 2 of 2
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill
SAMPLES TESTS
WELL
o DESCRIPTION PETAIL 3 E e, |E
: : o] 5|Bx|3
0 £ 15| &l | cl=z=|2
T r |2y 2| zQ |gi >4 1o
5 E g |e|8| a5 |EE |3, Es
) W S|2|r|&| %2 |S8|EE (&L
7 =
%43 1225.5 —]
7 LEAN CLAY (LOESS) —
/ Brown —
% 45—
é 50—
% 55—
Z 60—
455 12035) " o5 -
BOTTONMN OF BORING

The stratification lines represent the approximate boundaries
between soil and rock types: in-situ, the transition may be gradual.

* ND indicates a reading of less than the field detection limit
of one (1) part per million {(ppm) isobutylene equivalents.

WELL 05137078 LOGS.GPJ TERRACON.GDT 2/17/16

WATER LEVEL OBSERVATIONS, ft BORING STARTED 9-10-13
WL |¥ A4 BORING COMPLETED 9-10-13
WL |¥ v 1 re rr acon RIG CME 850 | DRILLER

WL LOGGED JOB# 05137078)
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LOG OF WELL NO. MW-4 T
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L.16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion
SAMPLES TESTS
WELL
2 DESCRIPTION P 3 £ <l=z, |&
< |BOREHOLE DIA: 8.25in ¢ |2 ¥| | o|25|8
£ |WELLDIA: 2in S la| & gi_oled S8 |un
o. |CASING AND SCREEN: PVC (sch. 40); 0.01 slotted screen = w|lal|ly| o S ME |0y & g
< |TOP OF CASING: 1275.60 ft 51813 |%|8 |68 |g8|uEB|Z0
G |GROUND SURFACE ELEV.: 1258.6 ft 8 |8 2|r|x|da|30|cF|ar
?/ LEAN CLAY (LOESS) _ HS
% Brown =
é E
% S
é i
é 0
=
5 =
3 |
=) . 25—
2 Continued Next Page
"l The stratification lines represent the approximate boundaries * ND indicates a reading of less than the field detection limit
& between soil and rock types: in-situ, the transition may be gradual. of one (1) part per million (ppm) isobutylene equivalents.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-5-92
gl WL [¥ 650 WD |¥ 55.0 24 HRS. AB BORING COMPLETED 11-6-92
gl WL (¥ A e rr acnn RIG CME 75 | DRILLER JB
B WL LOGGED R. Bauman | JOB.# 05117092
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LOG OF WELL NO. Mw-4 Page 201 3
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion
SAMPLES TESTS
WELL
g DESCRIPTION DETAIL 3 £ <|z. |5
o £ | 2] o E S B &% @
T r || W Sl zo (xii|>% |4
o = w| @ W O S |WE O (o S
® 5 1913|828 |68|=28|zd|2e
(3] g |8zl |va |30zt |orE
//'// -
% o
% s
% "
é a5
8 1
= ~5
8% sgic)
2 Continued Next Page |
Tl The stratification lines represent the approximate boundaries * ND indicates a reading of less than the field detection limit
&] between soil and rock types: in-situ, the transition may be gradual. of one (1) par per million (ppm) isobutylene equivalents.
8| WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-5-92
& wL ¥ 650 WD ¥ 550 24 HRS.AB BORING COMPLETED 11-6-92
gl wL (¥ ¥ e rr acnn RIG CME 75 | DRILLER JB
g WL LOGGED R. Bauman | JOB # _ 05117092,
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NOTE: Soil classifications were based on
visual observations made by the field crew

at nearby well PZ-4.

([ LOG OF WELL NO. MW-4 page 303
TCLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion
SAMPLES TESTS
WELL
9 DESCRIPTION DETAIL 3 £ <lz. |t
: <120 | [E].5|.52E
j b |g|3|F|¥ |5 |S8|EE 3R
/ S
% E
/ B 4
% % 55—
/ B -
/%59 N CLAY (LOESS) —— g .
/% o - =
% ;
/ z
% 65—
/ﬁss 1192.5 1
BOTTOM OF BORING

The stratification lines represent the approximate boundaries
between soil and rock types: in-situ, the transition may be gradual.

= ND indicates a reading of less than the field detection limit
of one (1) part per million (ppm) isobutylene equivalents.

WATER LEVEL OBSERVATIONS, ft

2
r

¥ 65.0 WD ¥ 550 24 HRS.AB

A 4

2\ 2
|

A 1 rerr acnn RIG CME 75 | DRILLER JB

BORING STARTED 11-5-92

BORING COMPLETED 11-6-92

LOGGED R. Bauman | JOB # 05117082)

WELL 05107026 LOGS.GPJ TERRACON.GDT 12/12/11




The stratification lines represent the approximate boundaries
between soil and rock types: in-situ, the transition may be gradual.

= ND indicates a reading of less than the field detection limit
of one (1) part per million (ppm) isobutylene equivalents.

WATER LEVEL OBSERVATIONS, ft

i LOG OF WELL NO. MW.-5 Saat of & |
CLENT Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion
SAMPLES TESTS
Q DESCRIPTION DETAL 3 sl w|w|z
% E%Z'EE%E; :(:REEN: PVC (sch. 40); 0.01 slotted :.:EE ; % ﬁ " % zé %g %,ﬁf_-’ ﬁ%
2 GROUND SURFACE ELEV. gt H BEHBEHEIHIEEE
| o T
% :
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/ ]
% 10—
% :
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% :
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=
% Continued Next Page o

§| wL €

Y 111.0 24 HRS. AB

al wL [

¥ .I re rr acon RIG CME 75 | DRILLER B

BORING STARTED 11-10-92

BORING COMPLETED 11-12-92

LOGGED R. Bauman | JOB# 05117082)
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LOG OF WELL NO. MW-5 B2 of 5
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion
SAMPLES TESTS
WELL
g DESCRIPTION DETAIL 3 £ oz, |&
Q e | >| x = 2<% w
I r |®| W ¥ zo || |Ya
o = w| 8 |y| O 2 |WE |0k |& 5
& 518135 |e| 8|88 |8 |ud|3o
G 8 |8z || x| 6a|20|aF |ar
%/ :
é 30—
% =
% =
Z e
| 3
8 -
e -
S 2
sV 50—
2 Continued Next Page
E The stratification lines represent the approximate boundaries * ND indicates a reading of less than the field detection limit
& between soil and rock types: in-situ, the transition may be gradual. of one (1) part per million (ppm) isobutylene equivalents.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-10-82
§[ WL |¥ Y 111.0 24 HRS. AB BORING COMPLETED 11-12-92
afl WL |X A% E rr acon RIG CME 75 | DRILLER JB
WL LOGGED R. Bauman | JOB#  05117092)
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LOG OF WELL NO. MW-5 o
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT

N \\\\\ GRAPHIC LOG

Turin, lowa Monona County Landfill Lateral Expansion
SAMPLES TESTS
WELL :
DESCRIPTION DETAIL 3 £ <l |&
o > R |19 |w
€ || i 2 £ &E $
o8 w|3|32|EE|on |28
g |[O|Z2|a|lo|rd ';% on|=
4182 |&|%a|{Sc|cl|SR

WELL 05107026 LOGS.GPJ TERRACON.GOT 12412411

53 1280 ]

LEAN CLAY (LOESS) il

Dark brown ol

55—

58 1275 ]

LEAN CLAY (LOESS), with oxidized iron —

Brown . —

60—

65—

70—

4 ?5:

Continued Next Page

The stratification lines represent the approximate boundaries * ND indicates a reading of less than the field detection limit
between soll and rock types: in-situ, the transition may be gradual. of one (1) part per million (ppm) isobutylene eguivalents.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-10-92
WL |¥ Y 111.0 24 HRS. AB BORING COMPLETED 11-12-92
WL (¥ b E rr acan RIG CME 75 | DRILLER JB
WL LOGGED R. Bauman [JOB# 05117092,
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LOG OF WELL NO. MW-5 Page 4 of 5
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion
SAMPLES TESTS
WELL
DESCRIPTION S 3 £ <l |B
| 2 | €| =|22(8
= > | w ~ Zz | <8 |y
2RI EIEIE
o Ol 2|l | Q|0 |EZ2|da|2
W 8|2 |8 |5%a |23 el (s

[=.]
o

e EENEE RN R N NN

85
88
LEAN CLAY (LOESS), with oxidized iron
Brown and gray (mottled)
90
83 :
LEAN CLAY (LOESS)
Brown
85—
3 _
] -
- =
8 —
z —
& 100—
& Continued Next Page
w
=1 The stratification lines represent the approximate boundaries * ND indicates a reading of less than the field detection limit
&] between soil and rock types: in-situ, the transition may be gradual. of one (1) part per million (ppm) isobutylene equivalents.
w
E WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-10-92
gl wL ¥ _|¥ 111.0 24 HRS. AB BORING COMPLETED 11-12-92
g WL [T Y E rr acun RIG CME 75 | DRILLER JB
Z WL LOGGED R. Bauman | JOB# 05117092)
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LOG OF WELL NO. MW-5 e £ of 5
CLIENT I
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion .
SAMPLES TESTS
WELL
@ DESCRIPTION PEIAL 3 £ ol |5 l
= ;| 2 x LS iy (nj.g &
() Lol > | w ™ Zz | <oy
T r |®| w S|z |xw|”?2| 0w
o = v g w| © 2 L‘A_J E Oy (& g
= 51813 |x| 8|S |[=8|ug|Z0o
o 8 |8 z2|Ff|x|va|20|zk|ar
? 1
é B 10—
% 1110
% v j o 1
/A 118 1215|" — .
7 LEAN CLAY (LOESS) - -
/ Gray . 1
7120 Ak AN PPN l
BOTTOM OF BORING :
NOTE: Soil classifications were based on
T visua! observations made by the field crew I
gl at nearby well PZ-5.
5
=
8 ¢
2
&
1 The stratification lines represent the approximate boundaries * ND indicates a reading of less than the field detection limit
&l between soil and rock types: in-situ, the transition may be gradual. of one (1) part per million (ppm) isobutylene equivalents. I
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-10-92
g WL [¥ ‘ Y 111.0 24 HRS. AB BORING COMPLETED 11-12-92 I
gl wL [T ¥ E r r acon RIG CME 75 | DRILLER JB
B WL LOGGED R. Bauman | JOB# 05117082
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LOG OF WELL NO. MW-7 Page 1 of 2
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion
SAMPLES TESTS
WELL =
. w
Q DESCRIPTION DETAIL 3 £ sl |5 | &
= |BOREHOLE DIA: 8.25in - x| 2| ¢|eg|s | v
S [WELLDIA: 2in - 5| & oo led|SE|un| W
o |CASING AND SCREEN: PVC (sch. 40); 0.01 slotted screen pI- w|a|lwy| O =4 E Elox(ag =
< |TOP OF CASING: 1236.98 ft & 18|13|¢|3|&8|g8|dR|30| &
© |GROUND SURFACE ELEV.: 1234.2 ft B 18|2|F|x| %@ |2c|ler|or| &
%7 LEAN CLAY (LOESS), trace oxidized iron = HS
/ and calcium carbonate bearing sediments =
/ Brown and gray {mottled) il
% " E
Z E
Z s
2 e
é 20—
% 25—
5 i
S =
Nl =
3 -
=
5% i
% Continued Next Page
T} The stratification lines represent the approximate boundaries * ND indicates a reading of less than the field detection limit
&] between soil and rock types: in-situ, the transition may be gradual. of ane (1) part per million (ppm) isobutylene equivalents.
w
g[ WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-5-11

g wi [¥ T BORING COMPLETED 10-6-11
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LOG OF WELL NO. MW-7 N
CLIENT
Monona County Solid Waste Agency
SITE 24997 County Road L16 PROJECT
Turin, lowa Monona County Landfill Lateral Expansion
SAMPLES TESTS
WELL .
0 DESCRIPTION DETAL: 8 £ 2|%, |= L@
> ; = T |W
o 2 |sle| |8]_ 3| 5|28]9.] B
I < |©| w >|lzw |l T >8 1 5m w
o - w| O w| Q e | w O |& 5 .
B 5188|828 |63 |s8|Ed|2o0]| &
6 o |3|lz|F|lx|o@ |20|lcr|or]| &
7 .
Z 38
% : -51
% The soils were moist at 38 feet below -
/ grade during drilling. .
% 40—
/43 1191} —
LEAN CLAY (LOESS), trace oxidized iron —~
/ Gray ]
% Moist 45—
% . =
/ The soils were wet at 48 feet below grade —
/ during drilling. 7]
% 50—
% CE e
/Asa 1181]- o
BOTTOM OF BORING
NOTE: Soil classifications were based on
visual observations made by the field crew
_ at nearby boring PZ-7.
a
S
5
1z]
8
&
i
"} The stratification lines represent the approximate boundaries * ND indicates a reading of less than the field detection limit
&| between soil and rock types: in-situ, the transition may be gradual. of one (1) part per million (ppm) isobutylene equivalents.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-5-11
g w v Y BORING COMPLETED 10-6-11
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APPENDIX B

Hydraulic Conductivity Calculations



BOUWER-RICE SLUG TEST ANALYSIS

SITE
Monona County Sanitary Landfill

CLIENT
Monona County Sanitary Landfill
Job/Account: 6036 2024

CONSULTANT
HLW Engineering Group

SLUGTEST
Hydraulic Conductivity: 2.68e-04 cm/sec

Monitoring Well: MW-1
Test Date: 04/18/2024
Field Testing by: TDW
Test Analysis by: TDW

WELL GEOMETRY
H: 25.34 ft
Lw: 15.34 ft
Le: 15.0 ft
dw: 0.66667 ft, rw: 0.333 ft
dc: 0.16667 ft, rc: 0.0833 ft
Drained Filter Pack Porosity (%): 20
Effective Radius (re): 0.167 ft
Slug Volume(L):

BOUWER-RICE COEFFICIENTS
Le/rw: 45.0
A:2.82
B: 0.425
C: 247
Ln(Re/rw): 2.62

LEAST SQUARES BEST FIT
Ln(Y)-cm versus Time-sec
Slope: -3.63e-03
Intercept: 4.43
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LUST No.: Site Name: Monona County Sanitary Landfill
Hydraulic Conductivity: 2.68e-04 cm/sec  Well: MW-1 Slug Test Date: 04/18/2024

HLW Engineering Group CGWP:




BOUWER-RICE SLUG TEST ANALYSIS

SITE
Monona County Sanitary Landfill

CLIENT
Monona County Sanitary Landfill
Job/Account: 6036 2024

CONSULTANT
HLW Engineering Group

SLUG TEST
Hydraulic Conductivity: 3.26e-05 cm/sec

Monitoring Well: MW-3R
Test Date: 04/18/2024
Field Testing by: TDW
Test Analysis by: TDW

WELL GEOMETRY
H: 25.49 ft
Lw: 15.49 ft
Le: 15.0 ft
dw: 0.66667 ft, rw: 0.333 ft
dc: 0.16667 ft, rc: 0.0833 ft
Drained Filter Pack Porosity (%): 20
Effective Radius (re): 0.167 ft
Slug Volume(L):

BOUWER-RICE COEFFICIENTS
Le/rw: 45.0
A:2.82
B: 0.425
C:247
Ln(Re/rw): 2.62

LEAST SQUARES BEST FIT
Ln(Y)-cm versus Time-sec
Slope: -4.41e-04
Intercept: 5.33
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LUST No.: Site Name: Monona County Sanitary Landfill
Hydraulic Conductivity: 3.26e-05 cm/sec Well: MW-3R Slug Test Date: 04/18/2024
HLW Engineering Group CGWP:
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BOUWER-RICE SLUG TEST ANALYSIS

SITE
Monona County Sanitary Landfill

CLIENT
Monona County Sanitary Landfill
Job/Account: 6036 2024

.CONSULTANT
HLW Engineering Group

SLUG TEST
Hydraulic Conductivity: 4.92e-05 cm/sec

Monitoring Well: MW-4
Test Date: 04/18/2024
Field Testing by: TDW
Test Analysis by: TDW

WELL GEOMETRY
H: 31.78 ft
Lw: 21.78 ft
Le: 15.0 ft
dw: 0.66667 ft, rw: 0.333 ft
dc: 0.16667 ft, rc: 0.0833 ft
Drained Filter Pack Porosity (%): 20
Effective Radius (re): 0.167 ft
Slug Volume(L):

BOUWER-RICE COEFFICIENTS
Le/rw: 45.0
A: 2.82
B: 0.425
C:247
Ln(Re/rw): 2.79

LEAST SQUARES BEST FIT
Ln(Y)-cm versus Time-sec
Slope: -6.24e-04
Intercept: 6.12
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HLW Engineering Group CGWP:




BOUWER-RICE SLUG TEST ANALYSIS

SITE
Monona County Sanitary Landfill

CLIENT
Monona County Sanitary Landfill
Job/Account: 6036 2024

CONSULTANT
HLW Engineering Group

SLUG TEST
Hydraulic Conductivity: 3.03e-05 cm/sec

Monitoring Well: MW-5
Test Date: 04/18/2024
Field Testing by: TDW
Test Analysis by: TDW

WELL GEOMETRY
H: 30.15 ft
Lw: 20.15 ft
Le: 15.0 1t
dw: 0.66667 ft, rw: 0.333 ft
dc: 0.16667 ft, rc: 0.0833 ft
Drained Filter Pack Porosity (%): 20
Effective Radius (re): 0.167 ft
Slug Volume(L):

BOUWER-RICE COEFFICIENTS
Le/rw: 45.0
A:2.82
B: 0.425
C:2.47
Ln(Re/rw): 2.76

LEAST SQUARES BEST FIT
Ln(Y)-cm versus Time-sec
Slope: -3.90e-04
Intercept: 5.85
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BOUWER-RICE SLUG TEST ANALYSIS

SITE
Monona County Sanitary Landfill

CLIENT
Monona County Sanitary Landfill
Job/Account: 6036 2024

CONSULTANT
HLW Engineering Group

SLUGTEST
Hydraulic C@d_uctivity: 6.70e-05 cm/sec

Monitoring Well: MW-7
Test Date: 04/18/2024
Field Testing by: TDW
Test Analysis by: TDW

WELL GEOMETRY
H: 17.15 ft
Lw: 7.15 ft
Le: 7.15 1t
dw: 0.66667 ft, rw: 0.333 ft
dc: 0.16667 ft, rc: 0.0833 ft
Drained Filter Pack Porosity (%): 20
Effective Radius (re): 0.167 ft
Slug Volume(L):

BOUWER-RICE COEFFICIENTS
Le/rw: 21.4
A:2.18
B: 0.307
C:1.58
Ln(Re/rw): 1.96

LEAST SQUARES BEST FIT
Ln(Y)-cm versus Time-sec
Slope: -5.76e-04
Intercept: 4.52
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APPENDIX C

Historic Groundwater Contour Maps (1993 & 2011 & 2019)
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WATER ELEVATION
OCTOBER 8, 2019 MW — 6
WELL | ELEV.
MW—1 1193.88 X
MW—-3R 1219.26
MW—4 1211.99
MW—-5 1233.58
MW—7 1190.18
LW-—1 1224.98
A\
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0O 50 100 200 400 MW-=5
LIDAR CONTOURS DATE: / SPRING 2009
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r )
HLW Engineering Group .
204 West Broad Strest, .0, Box 314 WATER TABLE MAP FIGURE: 2
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APPENDIX D

Historic Water Table Elevations
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