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September 14, 2026

Khalid Al Gharrawi

lowa Department of Natural Resources
6200 Park Avenue, Suite 200

Des Moines, IA 50321

Re: Hydrogeologic Investigation Work Plan — Carroll County Landfill Western Expansion Area
Carroll County Solid Waste Management Commission — Permit Number 14-SDP-01-74P

Dear Khalid Al Gharrawi:

On behalf of the Carroll County Solid Waste Management Commission (Commission), Foth
Infrastructure & Environment, LLC (Foth) is submitting the following Hydrogeologic Investigation
Work Plan (Work Plan) to describe the proposed field activities, investigative methods, and
technical approach for conducting a soil and hydrogeologic investigation of approximately

73 acres encompassed by Parcels 06-22-100-004 and 06-22-300-001. The Commission has
entered into a lease-to-purchase agreement for these parcels and intends to use the property for
future lateral expansion of the Carroll County Landfill (Landfill or Site). This Work Plan was
developed in accordance with the requirements of 567 lowa Administrative Code (IAC)

Chapter 39, 101.106(2) and is intended to satisfy the soil and hydrogeologic investigation
provisions.

Prompt review of the enclosed Work Plan would help maintain the current schedule for initiating
field investigations this fall.

Thank you for your attention to this matter. Please contact us at the numbers listed below if you
have any questions or need additional information.

Sincerely,

Foth Infrastructure & Environment, LLC

Hannah Dubbs Gina Wilming

Project Environmental Scientist Senior Project Manager
(319) 297-2055 (319) 297-2065

cC: Trevor Reece, Carroll County Solid Waste Management Commission

lowa Department of Natural Resources Field Office #4

pw:\\Carroll Co SWMC IA\0026C003.00\10000 Reports\HI Work Plan\R-Carroll Hydrogeologic Investigation Work Plan.docx



Hydrogeologic Investigation Work Plan

Distribution
No. of Copies Sent To
1 Khalid Al Gharrawi

lowa Department of Natural Resources
6200 Park Avenue, Suite 200
Des Moines, 1A 50321

1 lowa Department of Natural Resources
Field Office #4
1401 Sunnyside Lane
Atlantic, IA 50022

1 Trevor Reece
Carroll County Solid Waste Management Commission
19111 Kittyhawk Avenue
Carroll, 1A 51401

pw:\\Carroll Co SWMC IA\0026C003.00\10000 Reports\HI Work Plan\R-Carroll Hydrogeologic Investigation Work Plan.docx



Hydrogeologic Investigation Work Plan

Project ID: 26C003.00

Prepared for

Carroll County Solid Waste Management Commission
19111 Kittyhawk Avenue
Carroll, IA 51401

Prepared by
Foth Infrastructure & Environment, LLC

September 2026

REUSE OF DOCUMENTS
This document (including any enclosures and attachments) has been prepared for the exclusive
use and benefit of the addressee(s) and solely for the purpose for which it is provided. Any use

outside of said purpose and/or by anyone other than the addressee(s) is at the unauthorized
user’s sole risk.

Copyright©, Foth Infrastructure & Environment, LLC 2026
411 6™ Avenue SE, Suite 400 + Cedar Rapids, IA 52401 « (319) 365-9565
foth.com



3+ Foth

Hydrogeologic Investigation Work Plan

Table of Contents

Page

List of Abbreviations, Acronyms, and SYMDbOIS ............ccooiiiiiiiiiicieceeeeeee e iv
(07T {1 10= 14T o [T v
1. INEFOAUCTION ...ttt ettt e e b e e esse et e ssaenseeseensessaensensaens 1
1.1 Site Location and Background...............c.oooiioiiioiiiiieieceeeee e 1

1.2 SCOPE OF WOTK....oeieeiiiiiieeeee ettt ettt ettt seeaseeseenaens 1

1.3 Previous INVeSTigationS ........ocuiiiiieeeeeeeeeee et 2

2. Hydrogeologic Investigation OVEIVIEW .............ooviiiieiiiiiiceeeeee e 2
2.1 Summary of Previous Investigations ............cccccovieiiiiicciieeeecceece e 2

2.2 INnvestigative APPrOACh..........ocvi i 3

3. Sampling and ANalySisS Plan ..........co.eoioiieieeeeceeeeeee e 3
3.1 SOIl INVESTIGAtION ...ttt e 3

3.1.1 S0il BOriNG LOCATIONS ......ooiiieiieiiece et 3

3.1.2 SOil BOTNG DEPTNS......oiieieeieeeeeee e 4

3.1.3 Drilling ProCEAUIES........ooeeiieieeeeee et 4

3.1.4  Soil Sample ColleCtion...........ccuoeiuiiiiieeeeeeeeeeeee e 4

3.1.5 Laboratory ANAIYSIS ......ocveuieieieeeeeeeeeee e 4

3.1.6 Borehole PIUQQINgG ......couoioiiieee e 5

3.2 Hydrogeologic INVestigation ...........coooiioiiiiiececeeeeeeeee e 5

3.2.1 Monitoring Well LOCatioNns...........ccvoiuiiiiieiicieceeeceee et 5

3.2.2 Monitoring Well CONStruCtion .............cccoeoiiiiiiiieieceeeeeeee e, 5

3.2.3 Well DEVEIOPMENT ........oviiiieeeeee e 5

3.24 Groundwater Level Measurements..........c.oceeeerieeienieeieneeie e 6

3.2.5 Bail OF SIUG TESTS ..o 6

4. DOCUMENTATION ...ttt ettt e et e e b e saeeenne e b e nees 6
4.1 SUPVEY .ottt ettt e e e et e et e e s ae e e abeeesbeeesseeessseeessbeesssseessseeesseesnsseessseeanns 6

4.2 Boring Logs and Well Construction FOrMS ..........c.cooiiiiieiiciiicececeecee e 6

4.3 Soil and Hydrogeologic Investigation REpOrt ............ccoevieeiieiiecieceeeeeee e 7

5. REFEIENCES ...ttt ettt ettt e et eesaesbe e e e beessesbeessesseensesssensensaens 8

pw:\\Carroll Co SWMC IA\0026C003.00\10000 Reports\HI Work Plan\R-Carroll Hydrogeologic Investigation Work Plan.docx



Figure 1
Figure 2
Figure 3
Figure 4

Appendix A

Figures

Site Location Map

Landfill Layout Map

Proposed Soil Boring Locations
Proposed Monitoring Well Locations

Appendices

Previous Hydrogeologic Figures

pw:\\Carroll Co SWMC IA\0026C003.00\10000 Reports\HI Work Plan\R-Carroll Hydrogeologic Investigation Work Plan.docx



List of Abbreviations, Acronyms, and Symbols

ASTM

bgs

CL
Commission
Foth

HIR

HMSP

HRG

IAC

IDNR
Landfill or Site
ML

NAVD 88
USCS

ASTM International

below ground surface

USCS classification for lean clay
Carroll County Solid Waste Management Commission
Foth Infrastructure & Environment, LLC
Hydrogeologic Investigation Report
Hydrogeologic Monitoring System Plan
Howard R. Green Company

lowa Administrative Code

lowa Department of Natural Resources
Carroll County Landfill

USCS classification for silt

North American Vertical Datum 1988
Unified Soil Classification System

pw:\\Carroll Co SWMC IA\0026C003.00\10000 Reports\HI Work Plan\R-Carroll Hydrogeologic Investigation Work Plan.docx



Certifications

| hereby certify that this document was prepared by me or under my direct supervision and that |
am a qualified groundwater scientist as defined in 567 lowa Administrative Code 100.2.

I'.-".

5
i Jf"‘u-'/zfmﬁ

Name: Gina Wilming

Date: September 14,2026

C.G.P.No. 2099

Expires: December 31,2027

For the purposes of 567 lowa Administrative Code 7100.2 a “qualified groundwater scientist”
means a scientist or engineer who has received a baccalaureate or postgraduate degree in the
natural sciences or engineering and has sufficient training and experience in groundwater
hydrology and related fields demonstrated by state registration, professional certifications, or
completion of accredited university programs that enable that individual to make sound
professional judgments regarding groundwater monitoring, contaminant fate and transport, and
corrective action.
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1. Introduction

Carroll County Solid Waste Management Commission (Commission) has retained Foth
Infrastructure & Environment, LLC (Foth) to conduct a soil and hydrogeologic investigation of
approximately 73 acres encompassed by Parcels 06-22-100-004 and 06-22-300-001. The
Commission has entered into a lease-to-purchase agreement for these parcels and intends to
use the property for future lateral expansion of the Carroll County Landfill (Landfill or Site). The
investigation will characterize Site geologic and hydrogeologic conditions, evaluate suitability of
the proposed expansion area, support future permitting and design, and establish the
hydrogeologic framework for a groundwater monitoring program. This Work Plan describes the
proposed field activities, investigative methods, and technical approach for completing the soil
and hydrogeologic investigation.

lowa’s solid waste regulations are currently being revised. Accordingly, this Work Plan
references the draft rules anticipated to become effective in September 2026 and is intended to
satisfy the soil and hydrogeologic investigation requirements set forth in 567 lowa
Administrative Code (IAC) Chapter 39, 101.106(2).

1.1 Site Location and Background

The Landfill is owned and operated by the Commission. The Landfill is located in Section 22,
Township 84 North, Range 35 West in Carroll, lowa. An aerial of the Landfill in relation to the
surrounding area is provided in Figure 1.

The Carroll County Landfill has been in operation since 1972 and has accepted municipal,
commercial, and industrial wastes from Buena Vista, Carroll, Crawford, Sac, and Shelby
Counties and parts of Adair, Audubon, Calhoun, Guthrie, Pocahontas, and Pottawattamie
Counties. The Landfill has been regulated by the lowa Department of Natural Resources (IDNR)
since 1974. The Western Expansion Area is a Subtitle D-compliant, composite-lined municipal
solid waste landfill unit opened in 2002 and continues to accept waste. The Closed Eastern
Area was closed in October 2007. A Site map depicting the Closed Eastern Area, the Western
Expansion Area, the proposed hydrogeologic investigation area, and other components of the
Carroll County Landfill is provided in Figure 2.

1.2 Scope of Work

The purpose of this Hydrogeologic Investigation Work Plan is to define the methods,
procedures, and technical approaches that will be used to conduct a soil and hydrogeologic
investigation of approximately 73 acres encompassed by Parcels 06-22-100-004 and 06-22-300-
001 for future lateral expansion of the Carroll County Landfill. The investigation will be
completed through:

¢ Advance soil borings with continuous sampling across the proposed expansion area.
¢ Collect soil samples for laboratory analysis in accordance with 567 IAC 101.6(2)c(5).

¢ Properly seal soil borings not converted to groundwater monitoring wells pursuant to
567 IAC Chapter 39, 101.8(3) and 101.10(2).
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¢ Convert select soil borings to groundwater monitoring wells. Construct the groundwater
monitoring wells in accordance with 567 IAC 101.8(2).

¢ Survey the horizontal and vertical location of each soil boring and groundwater
monitoring well.

¢ Develop the groundwater monitoring wells in accordance with 567 IAC 101.8(2)j.
¢ Measure the groundwater elevation in each groundwater monitoring well.

¢ Prepare soil boring logs pursuant to 567 IAC 101.106(3)c(2), and monitoring well
construction logs pursuant to 567 IAC 101.8(2)c(3).

¢ Identify the stratigraphic and hydrogeologic conditions and develop a conceptual site
model.

¢ Prepare and submit a Hydrogeologic Investigation Report pursuant to 567 IAC
101.106(2)e.

Although 567 IAC 101.106(2)e(3) requires identification of concentrations of Appendix |
constituents in groundwater, these determinations are typically addressed through the
Hydrogeologic Monitoring System Plan (HMSP). Accordingly, characterization of Appendix |
constituents will be completed through monitoring initiated prior to construction of the lateral
expansion to establish background and incorporated in the HMSP.

1.3 Previous Investigations

A preliminary Hydrogeologic Investigation Report (HIR) for the Carroll County Sanitary Landfill
was prepared in May 1991 (Howard R. Green Company [HRG], 1991). This report could not be
located and, therefore, was not used in developing this Work Plan. An HIR was developed in
2001 for the Western Expansion Area (Foth, 2001) and approved by the IDNR in the permit
renewal issued in June 2001. Results from this investigation were utilized to assist with
planning the hydrogeologic investigation.

2. Hydrogeologic Investigation Overview

2.1 Summary of Previous Investigations

The HIR developed in 2001 for the Western Expansion Area (Foth, 2001) indicates that the soil
profile consists of a surficial loess layer classified as silt (ML) under the Unified Soil
Classification System (USCS) underlain by a minimum of 120 feet of till classified as lean clay
(CL) with occasional sand lenses present. The soil boring location map and cross sections from
the 2001 HIR are included in Appendix A.

A total of 19 soil borings were completed for the Western Expansion Area HIR (Foth, 2001),
which encompassed approximately 50 acres. The soil borings, as shown in the cross sections,
indicate that the sand lenses are not continuous. The quantity and spacing of soil borings
completed during the 2001 HIR were sufficient to identify potential units of preferential
groundwater flow.
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Subsequent investigation refined the surficial layer characterization to be sandy to clayey silt
deposited through colluvial and alluvial processes. The sandy to clayey silt is found along the
sides of the topographic ridges and thickens at lower elevations, as expected from the gravity-
based depositional environment.

Bedrock was not encountered during the previous investigations. The deepest well installed was
120 feet below ground surface (bgs). According to the lowa Geological Survey database, depths
to bedrock in the vicinity of the hydrogeologic investigation study area range from
approximately 105 to 140 feet bgs.

During the 2001 HIR (Foth, 2001), groundwater levels were measured between approximately 10
to 50 feet bgs. Eight groundwater monitoring wells were installed as part of the investigation.
Subsequent monitoring indicated that groundwater flow was generally easterly. Groundwater
elevations and flow directions have been consistent during recent monitoring events, with
groundwater ranging from approximately 10 to 50 feet bgs and flow continuing toward the east.

2.2 Investigative Approach

Based on the 2001 HIR (Foth, 2001), three geologic units are expected to be encountered during
this investigation: surficial silt layer and underlying till with localized sand lenses. Bedrock is not
likely to be encountered. The technical approach for this investigation is as follows:

+ Determine the lower limit of the surficial silt (ML), if present, within the proposed
expansion area.

+ Verify that the till (CL) is present beneath the surficial silt and determine characteristics
of the till.

+ Identify sand lenses within the till and determine continuity, if present.
+ Determine hydrogeologic conditions of the till and sand lenses.

Field conditions may alter the technical approach.

3. Sampling and Analysis Plan
3.1 Soil Investigation

3.1.1 Soil Boring Locations

The hydrogeologic investigation study area and the proposed soil boring locations are depicted
in Figure 3. The investigation area consists of approximately 73 acres, and the proposed waste
limits would encompass approximately 49 acres. Based on the known subsurface conditions,
18 soil borings are proposed. Soil boring locations were selected to capture spatial and
elevation variability across the Site, support development of geologic cross sections, and
provide adequate coverage to identify the lower limit of surficial silt, verify till thickness, and
delineate sand lenses. The locations may be modified in the field based on conditions observed
during drilling.
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3.1.2 Soil Boring Depths

In accordance with 567 IAC 101.106(2)b(1), all borings will extend a minimum of 25 feet deep
and at least 10 feet below the water table. In addition, half of the borings will extend 20 feet into
the uppermost aquifer per 567 IAC 101.106(2)b(2). As a result, borings are anticipated to be
advanced between 40 — 80 feet at 17 of the 18 boring locations. Actual depths will be
determined based on apparent groundwater elevation measured in the field.

Bedrock is not expected to be encountered; therefore, a minimum of one soil boring is planned
to be terminated at 100 feet bgs in accordance with 567 IAC 101.106(2)b(3). If bedrock is
encountered, the soil boring will be terminated 10 feet into bedrock.

3.1.3 Drilling Procedures

Drilling equipment will be decontaminated prior to or upon arrival onsite.

Soil borings will be drilled primarily using hollow-stem auger technology. For deeper soil
borings, mud rotary techniques may be utilized to maintain borehole stability and ensure
recovery of soil samples. If mud rotary techniques are used at a location intended for
conversion to a monitoring well, the boring will be offset and redrilled using dry drilling methods
to allow proper monitoring well installation in accordance with 567 IAC 101.8(2). While not
anticipated, if bedrock is encountered during the deeper soil borings, air rotary, sonic, or similar
techniques will be utilized for drilling into bedrock.

3.1.4 Soil Sample Collection

Continuous soil samples will be collected using a split-spoon sampler pursuant to

567 IAC 101.106(2)c(1). Soil samples will be logged in accordance with USCS. In addition, blow
counts will be measured for each sample in accordance with ASTM International (ASTM)
D1586. In accordance with 567 IAC 101.15(2)c(4), soil boring samples will be retained until at
least 30 days after the permit is issued.

Soil samples of coarse-grained soil obtained from the split-spoon sampler will be bagged,
labeled, and transported to the laboratory. Undisturbed samples will be collected from each
stratum containing fine-grained soil, as identified through the continuous sampling. Sampling
will be conducted using thin-walled Shelby tubes in accordance with ASTM D1587. Shelby tubes
will be labeled, sealed, and transported to the laboratory.

Approximately four soil samples from the till layer within the horizontal and vertical extents
likely to be used for the clay liner will be collected. These samples will be used to characterize
potential clay liner material.

3.1.5 Laboratory Analysis

Disturbed soil samples containing coarse-grained soil will be analyzed for falling-head hydraulic
conductivity following ASTM D2434 and for grain-size analysis following ASTM D6913. The
undisturbed soil samples collected using Shelby tubes will be analyzed for falling-head hydraulic
conductivity following ASTM D5084 and for grain-size distribution in accordance with ASTM
D6913.
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The soil samples collected to characterize potential clay liner material will be analyzed for
Standard Proctor compaction (ASTM D698), grain size distribution (ASTM D6913), Atterberg
limits (ASTM D4318), and hydraulic conductivity (ASTM D5084) conducted at optimum water
content and 4% greater than optimum. The analyses are not required for the soil and
hydrogeologic investigation but will support landfill design decisions.

3.1.6 Borehole Plugging

Borings not being converted to monitoring wells will be plugged in accordance with 567 IAC
Chapter 39, 101.8(3) and 101.10(2). The borehole will be sealed with bentonite grout via a
tremie tube. Soil borings should be clearly identified with a survey stake or marker following

plugging.

Borings converted to monitoring wells may need to be partially plugged in accordance with
567 IAC Chapter 39, 101.8(3) and 101.10(2), depending on the depth of the boring.

3.2 Hydrogeologic Investigation
3.2.1 Monitoring Well Locations

The proposed monitoring well locations are depicted in Figure 4. A total of 14 monitoring wells
are proposed, including 4 nested well pairs. Based on the previous hydrogeologic investigation
results, the water table aquifer is the uppermost aquifer, which is encountered between 10-50
feet bgs, and no other aquifers were identified. The shallow wells will be screened to target the
water table, while the screen depths of the deeper wells in the nested pairs will be determined in
the field. Actual well locations of the nested pairs may be adjusted based on field conditions.

Additional monitoring wells will be installed at a later date for compliance with the HMSP
requirements. A separate Work Plan will be prepared detailing the locations, depths, and
installation requirements for the HMSP monitoring wells.

3.2.2 Monitoring Well Construction

Monitoring wells will be constructed by an lowa-certified well contractor registered with the
IDNR in accordance with 567 IAC Chapter 82 and will comply with the requirements of

567 IAC 101.8(2). In accordance with 567 IAC 101.8(2)f(3), monitoring wells will be screened to
intercept the water table, with screens generally installed 5 feet above and 5 feet below the
observed water table. To accommodate anticipated groundwater fluctuations and the relatively
low-yield glacial till, shallow monitoring wells will utilize a 15-foot screen length. For nested well
pairs, the deeper wells will be constructed with a 10-foot screen.

Each monitoring well will be protected with brightly colored bollards with reflectors to ensure
visibility and prevent damage, and signage clearly identifying the well.
3.23 Well Development

Groundwater monitoring wells will be developed in accordance with 567 IAC 101.8(2)j, using the
following procedures.

Monitoring wells will be developed at least 24 hours after the grout has set during well
installation. Well development will be conducted by alternatively surging and over-pumping the
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monitoring well to agitate the filter pack and the bottom of the well to remove fines. No
additional water will be utilized during well development. Well development may be conducted
using surge blocks, Waterra tubing, bailers, monsoon pumps, or other applicable submersible
pumps.

If low recharge prevents removal of one or more volumes, alternate procedures may be
implemented. For example, the well may be surged and purged until dry, allowed to recover, and
repeated until little or no suspended solids are observed in the purge water.

Field personnel will record equipment used, time intervals, volumes purged, and procedures.

3.24 Groundwater Level Measurements

Upon completion of well installation, well development, and aquifer stabilization, groundwater
level measurements will be collected. Groundwater level measurements will be collected after
the water levels have stabilized in each well and no sooner than 24 hours after well installation
and development. At least 30 days is recommended for aquifer stabilization prior to water level
measurement. Each set of water level measurements will be collected in the shortest possible
timeframe, not to exceed 24 hours. The number of groundwater level measurements collected
will be sufficient for hydrogeologic assessment.

3.2.5 Bail or Slug Tests

Since previous investigations identified moderate to low permeability materials in the
subsurface, slug testing will be conducted at the four nested well pairs to determine hydraulic
conductivity and transmissivity. If additional strata are encountered during monitoring well
installation, slug testing will be conducted to characterize each stratum. Slug testing will be
performed in accordance with ASTM D4043-17.

4. Documentation
4.1 Survey

Soil boring and monitoring well locations will be staked before drilling and installation occur.
Locations may be adjusted based on field conditions.

Groundwater monitoring wells and soil boring locations will be surveyed using North American
Vertical Datum 1988 (NAVD 88), lowa State Plane North coordinates. Horizontal coordinates
will be surveyed to the nearest 0.1 foot, and vertical coordinates will be surveyed to the nearest
0.01 foot. Surveying of the monitoring and boring locations will be conducted by or under the
supervision of an lowa-licensed Land Surveyor.

4.2 Boring Logs and Well Construction Forms

Soil boring logs will be prepared for each soil boring pursuant to 567 IAC 101.106(3)c(2). In
addition, IDNR Form 542-1277 will be prepared for each monitoring well in accordance with
567 IAC 101.8(2)c(3). Local well permitting will be obtained from Carroll County prior to well
installation activities.
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4.3 Soil and Hydrogeologic Investigation Report

Following completion of the fieldwork and laboratory analysis, a description and analysis of the

soil and hydrogeologic investigation will be detailed in a report pursuant to 567 IAC Chapter 39,
101.106(2)e.
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