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Section 1.0 Background Information 
 
1.1 Report Format 

Table 1 through Table 17 are attached to this report and satisfy the IDNR requirement to 
provide the tables to meet the IDNR format requirements included in Special Provision 4i of 
Revised Permit #5, dated August 14, 2024 (Doc #110693). 
 

1.2 Report Priority 
No special priority is requested related to the review of this document. 
 
A groundwater characterization study was performed in the vicinity of MW-96R and was 
submitted to IDNR on January 17, 2024 (Doc #108834).  The study identified an alternate 
source for the elevated concentrations of arsenic and cobalt at MW-96R.  The elevated arsenic 
and cobalt are not attributed to a landfill or landfill gas source.  This study was approved in the 
IDNR Letter dated May 28, 2024 (Doc #110151) and MW-96R is herein designated a 
downgradient point of compliance well in detection monitoring. 
 

1.3 Period of Report Coverage 
Water quality data includes a running compilation of data beginning in March, 2008.  
Statistical evaluations herein are based only upon the “no-purge” data collected October 16, 
2014 through the most recent.  The 2024 data collection events occurred January 25, 2024 
(verification sampling); April 16, 2024; July 18, 2024 (verification sampling); and October 15, 
2024.    
 

1.4 Current Site Map 
Figure 1 is attached illustrating the current site features and monitoring locations.    
 

1.5 Site Status and Applicable Rules 
Site Location 
The Marshall County Sanitary Landfill is located in SE1/4 Section 31, T84N, R18W and the 
west 970 feet of SW1/4 Sections 32, T84N, R18W, and part of the NW1/4 Section 5, T83N 
R18W, and part of the NE1/4 Section 5, T83N R18W.  The site encompasses approximately 
388 acres.  The facility is situated on Marshalltown Boulevard approximately 1 mile 
southwest of the corporate limits of Marshalltown, Iowa.   The facility operates under the 
Iowa Department of Natural Resources (IDNR) Permit Number 64-SDP-2-75P.  
Landfill Layout 
The site is situated in the uplands between the Iowa River valley to the north and the Linn 
Creek alluvial valley to the south. Expansion Areas are designated Area B-1, B-2, B-3, and 
B-4, and Areas C/D.  Areas B-1, B-2, B-3, and Area C/D are closed.  Area B-4 is the active 
RCRA Subtitle D landfill expansion area.   
Applicable Rules 
Iowa Administrative Code (IAC) 567-113 is applicable to the site due to the contiguous 
nature of the closed Areas B-1, B-2, B-3, C/D and the active area (B-4).  
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1.6 Summary of Hydrologic Monitoring System Plan (HMSP) 
The approved HMSP includes fifteen (15) monitoring wells, a tile line discharge pipe 
(SRAMP-B), and a discharge point from a Passive Engineered Conveyance System (PECS-
B).  MW-66, MW-85, MW-98, and MW-99 are the designated background/upgradient wells 
for the facility. The Site Plan and the approved monitoring network is illustrated on Figure 1.   
The current HMSP is summarized in Table 1.  The HMSP Implementation Schedule for 2025 
is itemized in Table 2. 

 
MONITORING WELL MAINTENANCE PERFORMANCE REEVALUATION 
 
Table 3 outlines the status of well performance and maintenance activities performed as required 
by IAC 567-113.10(2) f.   
 
High & Low Water Levels 
Current year water elevation data is included on Table 4.  Historic water elevation data (1992 to 
2024) is included in the Table 4A Supplement.  The maximum depth to water and the minimum 
depth to water are included in the tables.  A Water Table Contour Map (Figure 2) dated October, 
2024 is included with this report. The Water Table Contour Map illustrates the water table surface 
and the effects of the topography.   
 
Review of the October 15, 2025 water elevation data indicates that the readings generally represent 
a low water table condition within the historic water table surface elevation range.   
 
Well Depth & Sedimentation 
Well depth measurements were made on October 15, 2024.  Review of the well depth data included 
on Table 4 indicate that well sedimentation is estimated to be 1.1 foot, or less, at all site monitoring 
wells.  Based on this recorded data, recharge to the individual wells is sufficient to promote 
collection of representative water quality samples and the wells are functioning as intended.  
 
Well Recharge Rates & Chemistry 
The monitoring wells included in the HMSP were installed at various times between 1989 and 
2022. Monitoring Well Maintenance Performance Reevaluations (MWMPR’s) were completed 
every five (5) years in accordance with previous rules (June, 1996; May, 2001; and March, 2006). 
The MWMPR’s were submitted to IDNR. All reports concluded that the integrity of all monitoring 
wells was intact, and that no changes in monitoring system were recommended.   
 
Monitoring well recharge reevaluation is now due biennially according to 113.10(2)f.  Field 
recovery data for April 16, 2024 is recorded on Table 4.  Review of the recorded field data on 
IDNR Form 542-1322 for April 16, 2024, indicate that water levels within each well generally 
recover (fully or in excess of 90%) within 8 hours following purging.   MW-95 required longer 
than 8 hours, but less than 24 hours to recover.  Well recovery information indicates that recharge 
to the individual wells remained sufficient to promote collection of representative water quality 
samples and the wells were functioning as intended.  Monitoring well recharge reevaluation is due 
biennially according to 113.10(2)”f”, and should be evaluated again in 2026. 
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A Groundwater Contour Map (Figure 2) dated October 15, 2024 is attached.  Review of the map 
confirms little change in the water table surface since 2017 when Subarea B-4-7 was constructed.    
 
Based on the apparent static condition of the water table across the site, the conclusions of the 
Monitoring Well Maintenance Performance Reevaluation, and the existing water elevation 
database, it appears that the semi-annual water elevation data is sufficient to adequately monitor 
the hydrologic condition of the site. Further, the wells are interpreted to be appropriately located 
to detect any impact, should it occur.  No changes or modifications to the site monitoring wells are 
recommended.   
 
MW-66 was dry in October, 2017 following the completion of the groundwater underdrain 
system in Subarea B-4-7 and remained dry through 2024.  MW-66 is expected to remain dry 
permanently.  MW-66 has performed as a background well for the facility.  Since there are no 
background well spacing requirements in rule, the well may, or may not, be replaced in the 
future, dependent upon needs.  The available background data from MW-66 will be maintained 
in the background data pool going forward. 
 
MW-96 was plugged on July 13, 2020 to make way for road improvements at the site.  The well 
abandonment records (Doc #98067) were approved on September 30, 2020 (Doc #98549).  MW-
96 was replaced with MW-96R, constructed October 23, 2020.  Construction documentation was 
submitted to IDNR on November 6, 2020 (Doc #98866).  MW-96R is in the HMSP with the initial 
sampling event completed in April, 2021.   
 
Alternate Source – MW-96R 
As discussed previously in this report, an alternate source for the elevated metals at MW-96R has 
been documented (Doc # 108834) and was approved by IDNR on May 28, 2024 (Doc #110151).   
 
Based on the identified alternate source, Statistically Significant Increases (SSI) and/or 
Statistically Significant Levels (SSL) for inorganic compounds will be identified if both the 
interwell prediction limit and the intrawell control limit are exceeded at MW-96R.   
 
An insufficient number of data points are currently on record for a robust background at MW-96R.  
The database for MW-96R will increase with time.  The minimum complete intrawell data set for 
all inorganic compounds at MW-96R will be achieved in 2027.  
 
Section 2.0 Reporting Period Monitoring Activities 
Table 1 and Table 2 include information related to the Monitoring Activities at this facility.  A 
summary of all well testing beginning March 28, 2008 is included in the Table 2A Supplement. 
 
Field sampling information for the April 16 2024 and October 15, 2024 sampling episodes is 
included on the field forms (IDNR Form 542-1322) in Appendix A. 
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A comprehensive summary of Analytical Results for the episodes between March 28, 2008 and 
October 15, 2024 is included in Table 9.  A summary of the Appendix II sample collection events 
at each well is included on Table 2.   

2.1 Current Detection Monitoring Activities 
Background wells MW-66, MW-85, MW-98, and MW-99; and downgradient monitoring 
wells MW-87, MW-89, MW-93, MW-95, MW-96R, MW-97, and tile line SRAMP-B are 
the wells/points on site that remain in detection monitoring.   

 
2.2 Current Assessment Monitoring Activities 

Monitoring well MW-91 is included in the assessment monitoring program.    
 
The full Appendix II parameter list is analyzed on an approved five (5) year frequency at 
all assessment wells. Approval of the five (5) year frequency is included in Special 
Provision 4.f. of Revised Permit #1, dated September 7, 2022 (Doc #103965). 
 
The most recent full Appendix II sampling was completed in 2023 at MW-91.  
 
The IDNR Letter dated August 23, 2017 (Doc #90171) approved a five (5) year frequency 
for the ongoing bis (2-ethylhexyl) phthalate testing (corresponds to the approved frequency 
of the Full Appendix II sample collection events). 
 

2.3 Passive Engineered Conveyance Structure (PECS) Monitoring 
 

The SRAMP diversion tile line near Area B-2 is discharged into a PECS (Figure 3).  The 
tile line end where sampling is performed is designated SRAMP-B.  The discharge from 
the PECS is designated as sampling point PECS-B.  Note that the SRAMP tile line 
(SRAMP-B) and the associated PECS (PECS-B) are commonly recorded as being dry. 

2.4 Supplemental Monitoring Points 

Monitoring wells MW-49, MW-54, MW-81, and MW-94 are supplemental monitoring 
points within the Corrective Action Monitoring System (Figure 4).   Sampling frequency 
is semi-annually at MW-49, MW-54, MW-81, and MW-94 for Appendix I compounds, 
and annually for dissolved methane, ethane, ethene and for alkalinity and pH. 

2.5 Correction Action Monitoring Activities 

Leachate Well LW-75 and Passive Gas Vents 1-27 are the Corrective Action Monitoring 
Points (CAMP).  Sampling frequency at LW-75 is annually with analysis for Appendix I 
VOC, total arsenic, total cobalt, ammonia (as nitrogen), sulfate, chloride, TDS, BOD5, 
dissolved methane, ethane, ethene, alkalinity, and pH.   The passive gas vents are monitored 
quarterly for percent lower explosive limit (%LEL).   
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Section 3.0 Data Evaluation and Summary 
Statistical Evaluations are prepared by Otter Creek Environmental Services for the Spring and 
Fall monitoring episodes.  The Groundwater Statistics Report for the Marshall County Sanitary 
Landfill, First Semi-Annual Monitoring Event in 2024, dated May, 2024 is included in Appendix 
B.1.  The Groundwater Statistics Report for the Marshall County Sanitary Landfill, Second 
Semi-Annual Monitoring Event in 2024, dated November, 2024 is included in Appendix B.2.   
 
The Analytical Reports for the laboratory testing from 2024 (January 25, 2024 (verification 
sampling); April 16, 2024; July 18, 2024 (verification sampling); and October 15, 2024) 
sampling events are included in Appendix C. 
 
QUALITY ASSURANCE/QUALITY CONTROL  
 
A blind duplicate sample was collected at MW-96R during the April 16, 2024 sampling episode.   
A blind duplicate was collected at MW-95 during the October 15, 2024 sampling episode.   
 
The purpose of the field duplicate is to evaluate the precision of sample collection and analysis 
process from the field through the laboratory.  The calculation of the Relative Percent Difference 
(RPD) for duplicate pair results is used as a means to evaluate the precision. 
 
The Quality Control (QC) limit for the RPD on field duplicates is established at thirty percent 
(30%) for duplicate pairs that have reported concentrations five (5) times greater than the 
laboratory Reporting Limit.  For samples and respective duplicates with reported analyte 
concentrations nearer the Reporting Limit, the RPD calculations demonstrate greater variability 
and the RPD can be very large.  RPD values are considered non-representative in the following 
conditions: 

a) Both the original and the duplicate results are less than five (5) times the Reporting 
Limit. 

b) One or both results are qualified, flagged, or estimated. 
c) One or both results are non-detected. 

 
The results of the blind duplicate and the monitoring well results (April 16, 2024 and October 15, 
2024) were within the limits established and indicate that the data quality is acceptable without 
restriction. 
 
BACKGROUND DATA VALIDATION  
 
On July 10, 2014 an unnumbered Permit Amendment and Memo was issued by the IDNR 
regarding turbidity (Doc # 80716).  A TSS and Field Turbidity Evaluation Report was prepared 
and submitted on February 24, 2015 (Doc# 82541), and was approved by IDNR in the 
September 30, 2015 IDNR Response Letter (Doc #84311).    The approved TSS and Field 
Turbidity Evaluation Report includes a requirement to evaluate and sort data within the 
background data pool and retain only data that is validated as appropriate. 
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The background data has been limited to only the data collected by “no-purge” sample collection 
methods since October 2014.   A summary of the field turbidity data at each well associated with 
the “no-purge” sample collection events is included in Appendix D.   No events occurred during 
sampling in 2024 that induced mechanically increased turbidity.  The turbidity values recorded 
are representative of the natural formation during each sample collection event and all samples 
are deemed appropriate for use in evaluating the site. 
 
Upgradient Data, Table 1, Attachment B, to the November 2024 Statistical Evaluation Report 
(Appendix B.2) includes a summary of the background data.    The calculated Prediction Limits 
are summarized on Table 5.   Table 5 also included the calculated Control Limits utilized in the 
intrawell evaluations at MW-93 and MW-96R. 
 
Outlier testing is applied to the background data pool to identify and remove extreme values.  
Dixon’s Test Outliers 1% Significance Level, Table 6, Attachment B, to the November 2024 
Statistical Evaluation Report (Appendix B.2) includes a summary of the outlier testing results.   
 
SITE SPECIFIC GWPS 
 
Review of the inorganic Prediction Limits in Table 5 indicates that the prediction limit for cobalt 
(currently 5.9879 ug/L) calculated from the background data exceeds the published IAC 567, 
Chapter 137 Statewide Standard (2.1 ug/L).   The Site-Specific GWPS should not be set lower 
than the Site Prediction Limit calculated from the site background data.   For this report, the 
published IAC 567, Chapter 137 Statewide Standards are used as the GWPS, except for cobalt, 
where the Site Specific GWPS of 5.9879 ug/L is utilized.  The Site Specific GWPS for cobalt is 
equivalent to the Site Prediction Limits.   
 
Note also that the Intrawell Control Limits calculated for inorganic compounds at MW-93 and 
MW-96R typically exceed the published IAC 567, Chapter 137 Statewide Standards. 
 
STATISTICALLY SIGNIFICANT INCREASES (SSI)/EXCEEDANCES OF LIMITS 
 
Interwell Statistical Evaluations 
The detected concentration of each compound is compared to the current prediction limit for 
each respective compound calculated based on the background data set.  A detected 
concentration for a compound that is in excess of the calculated site prediction limit is recorded 
as a Statistically Significant Increase (SSI) at detection monitoring wells.   
 
Since the Prediction limit for VOC is set at the laboratory Method Reporting Limit, any VOC 
detection is recorded as an SSI.   Table 6 is a summary of all compounds at site monitoring wells 
that have exceeded a current prediction limit (in 2024).  There are no prediction limit exceedance 
recorded in the current detection monitoring system wells.  MW-66, MW-85, MW-98, MW-99, 
MW-87, MW-89, MW-91, MW-95, MW-97, and SRAMP-B remain in the detection monitoring 
system.   There were prediction limit exceedances recorded at MW-93 and MW-96R in 2024. 
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However, MW-93 and MW-96R are evaluated by intrawell statistical methods in addition to the 
interwell statistical methods.  Interwell prediction limit exceedances at MW-93 and MW-96R are 
not considered to be SSI, unless the intrawell control limits for MW-93 and MW-96R are also 
exceeded.  There are no exceedances of the intrawell control limit at MW-93 or MW-96R.  
Therefore, no SSI are recorded at MW-93 or MW-96R. 
 
This method of a two (2) part statistical evaluation (interwell and intrawell) where an SSI is 
identified only when both the interwell prediction limit and the intrawell control limit are 
exceeded is explicitly approved for MW-96R in the IDNR Letter dated May 28, 2024 (Doc 
#110151).  The same method of evaluation is also applied at MW-93 which was approved for 
intrawell statistical evaluation on June 1, 2020 (Doc #97844).   
 
The prediction limit versus results evaluations are included in Table 7.  SSI are highlighted in 
light brown on Table 7.  Historically, SSI are recorded at MW-91 and MW-91 is included in the 
assessment monitoring program.   
 
Exceedance of the Prediction Limits for the current year is summarized on Table 1.  A running 
summary of recorded Prediction Limit exceedances by year is included in Appendix E.   
 
This report serves as notice to the operating record in accordance with IAC 567-113.10(5)c.   
 
Intrawell Statistical Evaluations 
MW-93 and MW-96R are evaluated by Intrawell statistical methods for inorganics.  Any 
detected VOC would be considered an SSI.  To date both MW-93 and MW-96R are free of VOC 
detections.   
 
MW-93 is the lagoon monitoring point and is determined to be situated in a distinct 
hydrogeological setting at the site.  Intrawell statisitical evaluations have been ongoing at MW-
93 based on data collected since October 16, 2014.  The background dataset is robust and 
includes 13 data points at MW-93. 
 
MW-96R is a downgradient point of compliance well, also situated in a unique hydrogeologic 
setting.  The subsurface environment at MW-96R is documented to be low pH with reducing 
conditions.  The subsurface environment is documented to be free of indications of direct landfill 
impacts or landfill gas impacts.  The subsurface environment is identified as an alternate source 
of the elevated inorganics at MW-96R.  Intrawell statistics are employed at MW-96R in order to 
evaluate the natural concentrations of inorganic compounds. 
 
Based on the Intrawell Statistical Evaluations at MW-93 and MW-96R, there are no control limit 
exceedances and no SSI are identified at MW-93 or MW-96R.  Table 7A includes summary data 
related to the intrawell evaluations at MW-93 and MW-96R.  
 
Time Series Trends - Source Area 
The Supplemental Wells MW-49, MW-54, MW-81, and MW-94 are not evaluated by interwell 
or intrawell statistical methods.  Instead, ongoing time series trend analyses of the Supplemental 
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Wells is utilized to track changes in the source area.  Time series graphs are included in 
Appendix B.3.  Any significant increasing or decreasing trends are noted on the respective 
graphs.   
 
ASSESSMENT MONITORING 
 
The full Appendix II (assessment) monitoring events have historically been completed at MW-
49, MW-54, MW-81, MW-87, MW-89, MW-91, MW-93, MW-94, and MW-96R.  Bis (2 
ethylhexyl) phthalate was the only Appendix II compound detected (beyond the Appendix I list).  
 
Full Appendix II List Assessment Monitoring is required on a five (5) year frequency as approved 
by Special Provision 4.f. of the Revised Permit #4, dated October 25, 2023 (Doc #108057). 
The most recent full Appendix II sampling event occurred in 2023, as summarized in Table 2. 
 
The list of assessment monitoring compounds that were historically required in those years when 
full Appendix II was not performed consists of the Appendix I compounds plus bis (2 
ethylhexyl) in accordance with 113.10(6)”d”(2).  The IDNR Letter dated August 23, 2017 (Doc 
#90171) approved a five (5) year frequency for the ongoing bis (2-ethylhexyl) phthalate testing 
(corresponds to the approved frequency of the Full Appendix II sample collection events).   
 
A summary of bis(2-ethylhexyl) phthalate testing to date is presented in Appendix F.  The full 
Appendix II sampling episodes are highlighted in green in the tables in Appendix F. 
 
STATISTICALLY SIGNIFICANT LEVELS (SSL) 
 
The compounds with detections that exceed site prediction limits (see summary in Tables 6 & 7) 
are utilized to calculate the Confidence Interval (the 95% lower confidence limits (LCL) and the 
95% upper control limits (UCL)) in accordance with the 2009 Unified Guidance for Statistical 
Analysis of Groundwater Monitoring Data at RCRA Facilities by US EPA.   The 95% LCL 
values are compared to applicable GWPS.  Any 95% LCL value that exceeds an applicable 
GWPS is recorded as an SSL. All wells with a recorded SSL require the plume of impact to be 
defined in the horizontal and vertical directions and require completion of an Assessment of 
Corrective Action (ACM).  Note that there are no SSL recorded at any point of compliance 
(POC) or at any attenuation zone point of compliance (AZPOC) well.  
 
ACM, CORRECTIVE ACTION PLAN, CORRECTIVE ACTION MONITORING  
 
Completed exposure pathways have not been identified and the findings of the approved Human 
Health Risk Assessment (1995) are unchanged. 
 
The impact(s) have been delineated in the horizontal and vertical extent, with an Assessment of 
Corrective Measures Report submitted December 19, 2012 (Doc #75392) and revised and 
submitted on July 20, 2017 (Doc #90008), with an Amendment to the ACM submitted May 23, 
2019 (Doc #95276).  Delineation Reports in the vicinity of MW-94 were submitted December 18, 
2013 (Doc #78985) and January 28, 2016 (Doc #85296).    
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Corrective Measures activities related to MW-49, MW-54, MW-81, and  MW-94 were constructed 
in July, 2017.  The corrective measure incorporated twenty-seven (27) passive vents through the 
landfill cap in Subarea B-3. 
 
The selected remedy is monitored natural attenuation coupled with passive landfill gas vents 1-27 
(Figure 4). The December 18, 2019 Corrective Action Plan (CAP), Doc #96631, was approved by 
IDNR on May 19, 2020 (Doc #97777) and is incorporated into Revised Permit #4, dated October 
25, 2023 (Doc #108057).   
 
Evaluation of CAMP point LW-75 
Available leachate quality data is summarized in Table 14.  To date there are no discernable trends 
in data.  It is noted that the VOC concentrations detected in 2023 and 2024 appear higher than the 
previous years’ results.  The assumption is that any trends in data will be identified as additional 
data is gathered over time. As previously documented, leachate quality differs remarkably from 
the water quality in perimeter groundwater wells. 
 
Evaluation of CAMP Passive Gas Vent Performance 
The methane concentrations as % LEL were recorded quarterly at each of the twenty-seven (27) 
vents in the cap of Area B-3 (Figure 1).   The results are included on Table 15.  Note that there is 
not an enforceable level for vented landfill gas in rule. 
 
Gas continues to vent from the closed landfill.  Trend lines are included on the graphs included 
with Table 15.  No site-wide downward trends in gas concentrations are observed based on the 
available data. 
 
Evaluation of CAMP Methane, Ethane, Ethene, Alkalinity, and pH Monitoring 
Dissolved methane, ethane and ethene along with alkalinity and pH testing are performed 
annually at Supplemental Wells MW-49, MW-54, MW-81, and MW-94, and at leachate well 
LW-75 (Table 16).   
 
The annual CAMP sampling for the permanent gases began in 2020 and sufficient data is not yet 
available to determine trends in Methane, Ethane, Ethene, Alkalinity, and pH.  The annual 
testing will again be performed in 2025. 
 
PROGRESS TOWARDS REMEDY COMPLETION  
 
The December 18, 2019 Corrective Action Plan (CAP), Doc #96631, was approved by IDNR on 
May 19, 2020 (Doc #97777) for the monitored natural attenuation.  The supplemental wells (MW-
49, MW-54, MW-81, and MW-94) within the plume continue to demonstrate impact (see Time 
Series Plots in Appendix B.3.   However, impact at the AZPOC wells  (MW-91, MW-89, MW-87, 
and MW-97, respectively) has not been detected to date (beginning April 14, 2016).   Impact is 
defined as any concentration exceeding an applicable GWPS.  Table 17 is included to visually 
demonstrate the findings at the AZPOC wells.  The remedy has been demonstrated to be complete 
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and properly performing since Spring, 2023 (upon completion of the 3-year demonstration (May, 
2020 to May, 2023)). 
 
Section 4.0 Leachate Collection System Performance Evaluation 
 
Leachate System  
 
Leachate level measurements are competed monthly.  The measurements for 2024 are summarized 
in Table 12.    
 
Area B-4 LCP  

 
Area B-4 consists of all EPA Subtitle D compliant disposal areas constructed to date. The leachate 
collection systems in Subareas B-4-1 and B-4-2 were completed in October, 1995 and October, 
1996, respectively. The leachate collection system in Subarea B-4-3 was completed in October, 
2001. The leachate collection system in Subarea B-4-4 was completed and approved for 
acceptance of waste on September 11, 2002. The leachate collection system in the 2008 Abutment 
Area was completed and approved for acceptance of waste on October 14, 2008. The leachate 
collection systems in Subarea B-4-5/B-4-6 were completed and approved for acceptance of waste 
on October 6, 2010 (Phase I) and July 22, 2011 (Phase II). The leachate collection system in the 
Area B4-3,4,5 Abutment Liner was completed and approved for acceptance of waste on August 6, 
2013. The leachate collection system in Subarea B-4-7 was completed and approved for 
acceptance of waste on August 28, 2017. Maps illustrating all Area B-4 leachate collection lines 
and all Area B-4 groundwater diversion lines (all connected to the LCP) are included in Appendix 
G.1.  Note that the groundwater collection lines along the east and west side of the pond were 
modified as illustrated in Figure 3 of the report and on the Figure in Appendix G.1. 
 
Two (2) leachate head monitoring points were constructed in Subarea B-4-6 in September, 2010. 
One (1) was constructed on the landfill base (LPZ-101), while the other was constructed in the 
leachate pipe backfill along the leachate pipe at the low point (LPZ-102). An additional leachate 
head monitoring point was constructed in Subarea B-4-7 in 2017 (LPZ-106). LPZ-106 was 
constructed on the landfill base. The locations of the leachate head monitoring points are included 
on the Figure 1 in Appendix G.1. Note that these leachate head monitoring points are located on 
the downgradient end of the Subtitle D disposal areas. The leachate head monitoring point 
measurements are included in Table 12. The data indicates that liquid levels in each monitoring 
point are well below the 12-inch maximum limit. 
 
Groundwater Separation – Area B-4 
 
Special Provision X.4.h in Revised Permit #5, dated August 14, 2024 (Doc #110693) requires 
semi-annual measurement of liquid levels in GPZ-105. The 2024 summary of measurements is 
included in Table 4. The liquid level in GPZ-105 in 2024 indicates acceptable separation between 
the landfill liner and the water table.   
Area B-1, B-2, B-3, and C/D LCP 
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Leachate head level data collected in 2024 is included in Table 12. Leachate head level data 
collected since October 1992 is attached (Appendix G.2). A Map illustrating the location of the 
leachate wells is also included in Appendix G.2.  Landfill base elevations at leachate monitoring 
points is recorded as: 
 
LHMW-73 = 963.69 
LHMW-75 = 1004.52 
LHMW-78 = 965.76 
LHMW-79 = 987.27 
   
LHMW-73, located nearest to the leachate collection system (toe drain).  The leachate head level 
at LHMW-73 is relatively static over time.  In 2024, the head on the liner was between 0.40 feet 
and 0.44 feet above the landfill base elevation (963.69).   
 
LHMW-75 is located in Area B-3. Existing leachate elevation data between 2001 and 2024 
indicates a relatively static condition with approximately 10 to 17 feet of leachate thickness. 
 
LHMW-78 and LHMW-79, situated in the former wet weather area (Area C/D), exhibit static 
trends in head levels. The variations in the water table appear to represent sub-seasonal fluctuations 
in the leachate surface. Based on October, 2024 measurements, 8.52 feet and 8.66 feet of liquid 
are measured in LHMW-78 and LHMW-79, respectively.   
 
Based on water levels in perimeter MW's, the groundwater table is above the Area B landfill base 
on the north side, and more than 5 feet below the landfill base on the south side as a result of the 
leachate/groundwater collection system. It appears that the leachate collection toe drain south of 
Area B-1 controls the water surface and effectively lowers the water table in the vicinity of the 
leachate collection line. 
 
A Human Health Risk Assessment was completed for the Marshall County Landfill on June 27, 
1995. Based on the low-risk designation, the Solid Waste Management Commission of Marshall 
County applied for an exemption to additional leachate collection system requirements (June 27, 
1995) in Areas B-1, B-2, and B-3. This exemption was approved in the March 1, 1996 Permit. 
 
Leachate Treatment and Testing 
 
Leachate is pumped to the City of Marshalltown Sanitary Sewer System for treatment and disposal 
in accordance with the pretreatment agreement between the City of Marshalltown and the Solid 
Waste Management Commission of Marshall County (Appendix G.3). Between January 1, 2024 
and December 31, 2024, approximately 3,057,064 gallons of leachate were discharged to the 
Marshalltown POTW (Appendix G.4). Discharge occurred as two (2) separate events, the first in 
April (1,257,168 gallons) and the second in August/September (1,799.896 gallons). Chemical 
analysis of the waste stream as required by the pretreatment agreement is included in Appendix 
G.5. 

 



Marshall County Sanitary Landfill 12 

 

Leachate Recirculation 
 
A Leachate Recirculation Operation Plan was submitted to IDNR on April 9, 2019 (Doc #94860). 
Leachate recirculation was approved in Special Provision X.5 of Permit Revision #7 dated April 
18, 2019. As per the approved Leachate Recirculation Operation Plan, leachate levels in LPZ-101 
and LPZ-106 were measured weekly during recirculation operations. In 2024 approximately 
780,000 gallons of leachate were recirculated using a tank wagon. The “Daily/Weekly Leachate 
Recirculation Logs” are included in Appendix G.6. 
 
Leachate Line Cleaning 
 
The leachate gravity collection and conveyance lines throughout the system in Area B were 
cleaned in August, 2024. IAC 567-113.7(5)b(5) requires that the leachate collection lines be 
cleaned every three (3) years.  In accordance with rule, the next leachate line cleaning is scheduled 
for 2027. 
 
Performance Evaluation 
 
No modifications to the leachate collection system are recommended for 2025. 
 
Section 5.0 Gas Monitoring 
 
Explosive gas monitoring is conducted per 113.9(2) and Special Provision 6 of the Revised Permit 
#5, dated August 14, 2024 (Doc #110693).  Gas Monitoring was performed quarterly in 2024 and 
will continue on a quarterly frequency moving forward.   The following monitoring points are 
included in the approved GMSP, as illustrated on Figure 1. 
 
Scale Pit -  ambient air/subsurface sump 
Scale House -   indoor air 
Electronics Shed -  indoor air 
Garage -   indoor air 
Shop -    indoor air 
Cold shop -  indoor air 
GP-1 -   subsurface 
GP-2 -   subsurface 
GP-3 -   subsurface 
GP-4 -   subsurface 
GP-5 -   subsurface 
GP-6 -   subsurface 
GP-7 -   subsurface 
GP-8 (MW-213) - subsurface 
GU-2 -   underdrain 
GU-3 -   underdrain 
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A summary table of gas monitoring is included as Table 13.   Explosive gas concentrations are 
recorded as percent lower explosive limit (%LEL) and were below actionable levels during the 
monitoring episodes.      
 
Section 6.0 Conclusions & Recommendations 
 
Continue detection, assessment, and corrective action monitoring in accordance with the current 
HMSP and the CAMP.    
 
The Corrective Action Plan appears to be functioning as intended.  Evaluation of the CAP indicates 
that the water quality concentrations of concern at the AZPOC wells have been below the 95% 
UCL since the remedy was constructed in July, 2017 (Table 7).  No GWPS have been exceeded 
for three (3) years since the remedy was selected per 113.10(8).  The remedy is considered 
completed. 
 
Water quality in the Supplemental Wells is also relatively unchanged since last year.   
 
Leachate quality trends at LW-75 and gas quality trends measured at Passive Gas Vents do not yet 
demonstrate clear trends based on the limited data.  Likewise, insufficient data is available to 
evaluate dissolved methane, alkalinity, and pH in the Supplemental Wells and leachate well LW-
75.  To date, ethane and ethene are undetected.



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix G.4- Leachate Volumes Discharged to the POTW 
  



Annual Leachate Discharge to POTW
Marshall County Sanitary Landfill

2024

Gallons
Month Discharged
January
February
March
April 1,257,168
May
June
July 1,043,452
August 756,444
September
October
November
December

3,057,064



Appendix G.5 – Leachate Analyses by POTW 
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Marshall County Sanitary Landfill – Daily/Weekly Leachate Recirculation Log 
 Sunday Monday Tuesday Wednesday Thursday Friday Saturday 
Date    10/23/24 10/24/24 10/25/24  

Liquid Level 
(not to exceed 
12-inches) 

       

LPZ-101    Dry Dry Dry  

LPZ-106    Dry Dry Dry  

Recirculation 
Quantity 

       

Number of 
Tanks 
Recirculated 

   7 3 3  

Total Gallons 
Recirculated 

   35,000 15,000 15,000  

 
NOTES: 1) LPZ-101 and LPZ-106 measurement required at least once per week when 

leachate is being recirculated. 
 2) If liquid level in LPZ-101 or LPZ-106 exceeds 12” leachate recirculation shall stop 

and not resume until the liquid level in LPZ-101 and LPZ-106 is less than 12”. 
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