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1690 All State Court, Suite 100, West Des Moines, IA 50265 | 515-631-6160 

Environmental Consultants & Contractors 

March 31, 2025 
Project No. 27224356.00 
 
Mr. Geoff Spain 
Iowa Department of Natural Resources 
Land Quality Bureau  
6200 Park Avenue 
Des Moines, Iowa 50321 
 
Subject: Leachate Collection System Shut-Off Review 

Hamilton County Sanitary Landfill 
Permit No. 40-SDP-02-75C 

 
Dear Geoff: 

In correspondence dated January 23, 2024 (Doc #109093), the Iowa Department of Natural 
Resources (DNR) required an evaluation of the impact of shutting off the leachate collection system 
as part of the process to potentially allow continuing with the current cessation of leachate collection 
at the Hamilton County Sanitary Landfill (Landfill). A plan and schedule for completing this evaluation 
were submitted in correspondence dated May 31, 2024 (Doc #110183) and approved in 
correspondence dated June 14, 2024 (Doc #110254).  

Since approval of the plan and schedule, additional conversations with the DNR have taken place 
with regard to the content requirements and findings necessary to evaluate, and if appropriate, 
justify the permanent cessation of leachate collection at a landfill in Iowa. Specific to this Landfill’s 
evaluation, the additional conversations resulted in a further review of site history with regard to the 
reason leachate collection was initiated at the Landfill and how effective or impactful the collection 
of leachate was when active collection was occurring. This last item was expanded to include a 
further review of leachate level stability in the measurement points and leachate quality using 
existing data in support of the permanent cessation of leachate collection at the Landfill. The 
findings of this review are discussed herein. A map of the leachate collection system for the Landfill 
is attached as FFigure 1. 

Background 

The leachate collection system at the Landfill consists of eight extraction wells and two lateral 
extraction drains installed in the 1990s. Permit Amendment #6, dated April 24, 2018 (Doc #92155), 
approved correspondence regarding progress toward ending post-closure dated April 12, 2018 (Doc 
#92096), which made recommendations related to landfill gas and groundwater compliance 
requirements and leachate management. The leachate collection system was turned off in 
December 2018 in accordance with Permit Amendment #6.  

An in-person meeting was held at the DNR offices on October 11, 2022, to further discuss progress 
toward ending post-closure for the Landfill. During the meeting, it was concluded that the Landfill did 
not pose a significant environmental concern necessitating ongoing groundwater and methane 
monitoring; however, leachate levels since the shut-off of the leachate collection system were not 
considered conclusively stable. As a result of the meeting discussions, a permit amendment request 
dated October 12, 2022 (Doc #104306) was submitted that requested the removal of groundwater 
sampling and reporting requirements, removal of quarterly methane monitoring, and ongoing 
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quarterly leachate level measurements with annual reporting. The permit amendment request was 
approved in correspondence dated February 2, 2023 (Doc #105735). A revised closure permit was 
issued on February 2, 2023 (Doc #105734), documenting the approved compliance requirement 
changes. 

Reason for Leachate Collection 

It is apparent from references to numerous correspondences, reports, etc. that are not contained in 
the DNR’s Electronic Document Retrieval system (Doc DNA) that the available early public record for 
Permit No. 40-SDP-02-75 is not complete. However, the available documents do provide sufficient 
information to derive a likely reason for the initiation of leachate collection at the Landfill. The 
following is a general chronological progression toward the implementation of leachate collection at 
the Landfill. 

1. On September 1, 1987 (Doc #28177), a renewed sanitary disposal project permit to operate 
the Hamilton County Sanitary Landfill was issued. There were no requirements regarding 
leachate measurement or collection contained in the renewed permit. The permit expiration 
date was July 31, 1990.  

2. The September 20, 1989 Iowa Administrative Code (IAC)103.2(12)a. states, “All existing 
landfills must submit a leachate control plan, as described in paragraph “b” below when any 
of the following occur:”  

Subparagraph (1) of paragraph “a”, which is the first of the conditions requiring submittal of 
a leachate control plan, states, “At the time of permit renewal;” 

3. In correspondence dated January 18, 1991 (Doc #28169), from the Hamilton County Solid 
Waste Commission to the DNR, the following is stated: 

We have received your December 31, 1990 correspondence regarding a 
“good faith effort” by the Hamilton County Solid Waste Commission to satisfy 
all permit renewal requirements in a timely manner. As your letter indicated, 
the Commission was responsive in the submittal of the Permit Renewal 
Application, a Hydrogeologic Study and Hydrologic Monitoring System Plan, a 
Closure/Postclosure Plan, a Leachate Control System Plan, and the Part I 
Comprehensive Plan as prerequisites for the renewal of the solid waste 
disposal operation permit. The submittal deadline for this information was 
April 30, 1990 and the transmittal to the Department was during the week of 
April 16, 1990. 

As indicated above, it appears that the leachate collection system was not installed to address a 
specific environmental concern, such as to control leachate seeps or address groundwater 
contamination, but rather as part of the requirements for renewal of the sanitary disposal project 
permit. 

Leachate Collection Cessation Review 

The review of the cessation of leachate collection at the Landfill included the following three items: 

 Leachate levels and inspection observations since cessation. 
 Leachate collection efficiency. 
 Leachate quality. 



Geoff Spain 
March 31, 2025 
Page 3 

 
 

These three items are discussed individually below. 

Leachate Levels and Inspection Observations 

As indicated above, the remaining concern noted during the October 11, 2022 meeting was the 
stability of leachate levels in the Landfill. The liquid levels in the eight extraction wells (LMEW-1R, 
LMEW-2, LMEW-3R, LMEW-4R, LMEW-5R, LMEW-6, LMEW-7, and LMEW-8) and two leachate 
piezometers (LPZ-1 and LP-5) were reviewed since the cessation of leachate collection. Graphs of 
the leachate levels since December 2018 are included in AAttachment A. The graphs indicate 
generally stable leachate levels with the possible exception of leachate piezometer LP-5, which 
appears to exhibit an inconsistent but slightly increasing trend. Overall, leachate levels appear to 
have reached a stable state at the Landfill. 

The first landfill inspection following cessation of leachate collection, as reported in the 2019 Annual 
Engineer Report dated July 22, 2019 (Doc #95593), indicated two leachate seeps: one observed 
prior to the cessation of leachate collection and another observed in early summer 2019. The 2019 
Annual Engineer Report noted that the seep observed before leachate collection cessation was 
repaired in August 2018 and in good condition and also documented the repair of the second seep. 
The inspection reports following the 2019 Annual Engineer Report noted that no new seeps were 
located and that the previously repaired seeps were in good condition. 

Leachate Collection Efficiency 

The review of the effectiveness or impact of the previous leachate collection included a comparison 
of the reported annual leachate collection rates compared to an estimated leachate generation rate. 
The sources and information used to estimate the average annual leachate collection and 
generation rates were as follows: 

 Attachment B of the 2017 Leachate Control System Performance Evaluation Report 
included as Appendix G of the 2017 Annual Water Quality Report dated November 8, 2017 
(Doc #90768). 

This document contained a summary of annual totals of leachate collected from the eight 
extraction wells and manhole MH#3 for the 20-year period from December 1997 through 
2017. It should be noted that, based on the table, it appears that leachate collection from 
manhole MH#3 began in November 1998. Based on the information in the summary table 
and using a period from 1999 through 2017, the following volumes were calculated: 

- The aggregated average annual extraction well collection rate was 5,236 
gallons/year. 

- The average annual manhole MH#3 collection rate was 58,267 gallons/year. 
- The total average annual Landfill collection rate was 63,503 gallons/year. 

 HELP Model output for the closure scenario consisting of two model runs (1998 to 2018 
and 2018 to 2028) contained in Appendix B of the Leachate Control Plan, Hamilton County 
Sanitary Landfill dated June 13, 1994 (Doc #50013).  

The 2018 to 2028 Help Model output indicated an annual average percolation rate through 
the final cover of 0.6771 inches/year. The specifications for the final cover at the Landfill 
as documented in the Closure/Post Closure Plan dated June 13, 1994 (Doc #50019) 
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appear to have been intended to meet the requirements of the then current version of Iowa 
Administrative Code (IAC) 567-103.2(13)b., which consisted of a minimum of 2 feet of 
compacted soil having a permeability of 1x10-7 cm/sec or less overlain by a minimum of 2 
feet of uncompacted soil containing sufficient organic matter to support vegetation. 

Based on the modeled final cover configuration and research studies of the actual 
performance of compacted clay covers, the modeled percolation rate contained in the file is 
likely an underestimate of the actual percolation through the final cover for the reasons 
discussed below. 

- The HELP model run that resulted in the final cover percolation rate of 0.6771 
inches/year utilized a final cover consisting of three layers: an 18-inch vertical 
percolation layer, underlain by a 6-inch lateral drainage layer, underlain by a 24-
inch barrier soil layer, totaling a 48-inch soil only final cover. The 6-inch lateral 
drainage layer (Layer 2 in the model) directly above the barrier soil layer was 
assigned a saturated hydraulic conductivity value of 1.4x10-3 cm/sec. This value is 
near the average value for loamy sand (HELP Texture No. 4) and loamy fine sand 
(HELP Texture No. 5). The modeled average annual drainage from this layer was 
3.9081 inches per year, which is likely higher than actual values as a 6-inch layer 
of loamy sand was not installed above the soil barrier layer. Less drainage above 
the barrier soil layer would likely translate into more percolation through the 
barrier soil layer and into the waste. 

- A research paper entitled Field Performance of Three Compacted Clay Landfill 
Covers, C.H. Benson et al., November 20, 2006 (Vadose Zone Journal 5:1157-
1171 (2006)), studied the hydraulic performance of compacted clay covers at 
three different landfill sites in the United States, with one of the sites being in 
Cedar Rapids, Iowa. The final cover at the Cedar Rapids, Iowa site was the typical 
4-foot clay cover consisting of a 2-foot infiltration layer having a saturated 
hydraulic conductivity of 1x10-7 cm/sec or less overlain by a 2-foot erosion layer. 
The study was conducted over a four-year period from October 2000 through 
October 2004. The study found that drainage through the final cover during the 
first 9 months (October 2000 through June 2001) of the study was 1.4 mm, 
representing <1% of the precipitation during the period. However, this value 
increased to 171 mm for the period from July 2003 through June 2004, 
representing 14% of the precipitation during the period. The increase in drainage 
rates with time was suspected to be the result of wet-dry or freeze-thaw cycling 
and biotic activity. 

Based on the above discussion, it is possible that the percolation rate through the final 
cover is greater than the modeled 0.6771 inches/year. However, to create a conservative 
comparison of leachate collected to leachate generated, the modeled 0.6771 inches/year 
value was used for the calculations discussed below. 

Using the average annual leachate collection rates above and the modeled leachate 
generation rate, an estimated 9.8% of the leachate generated was removed annually by the 
collection system on average, with approximately 0.8% removed by the eight extraction 
wells and approximately 9.0% removed by the two lateral extraction drains. As noted, the 
actual percentage removed by the leachate collection system could be considerably less 
based on the likely underestimation of the infiltration rate. 
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Leachate Quality 

In correspondence regarding progress toward ending post closure dated April 12, 2018 (Doc 
#92096), collecting composite leachate samples from the following locations was recommended: 

 LMEW-6, LMEW-7, and LMEW-8 in the western portion of the Landfill. 
 LMEW-1R, LMEW-3R, and LMEW-4R in the eastern portion of the Landfill. 
 Manhole MH-3, which collected leachate from the north and south lateral extraction drains. 

The leachate samples were collected on August 30, 2018, and submitted for laboratory analysis of 
ammonia, total suspended solids, biochemical oxygen demand, chemical oxygen demand, and pH. 
An evaluation and discussion of the leachate analytical results were included as Section 1.3 of the 
2021 Leachate Control System Performance Evaluation Report included as Appendix F of the 2021 
Annual Water Quality Report dated May 20, 2021 (Doc #100535). The leachate analytical data was 
compared to literature values for typical leachate analyte concentrations in acid phase or young 
leachate and methanogenic phase or mature leachate and found to be on the weak side of mature 
leachate, indicating the waste mass has likely undergone significant stabilization. The concentration 
comparison was summarized in Table F-2 in the 2021 Leachate Control System Performance 
Evaluation Report. A copy of Table F-2 is attached hereto in AAttachment B for ease of reference. The 
laboratory analytical report for the composite leachate samples is also included in AAttachment B.  

Conclusions and Recommendations 

The review information discussed herein indicates the following specific to leachate collection at the 
Landfill: 
 

1. Leachate collection at the Landfill was implemented as part of a permit renewal requirement 
and not specifically to address leachate seeps or groundwater impact. 

2. The volume of leachate collected while the system was operating was not of significant 
consequence compared to the anticipated volume of leachate generated to warrant 
restarting the system. 

3. Leachate levels as measured in the leachate piezometers and former extraction wells have 
generally stabilized since the cessation of leachate collection in December 2018. 

4. The general chemistry parameters of the leachate as represented by samples collected in 
August 2018 indicated a relatively weak mature leachate with concentrations of the analyzed 
parameters on the lower end of or below the range of typical concentrations in mature 
leachate. 

5. Groundwater and landfill gas are no longer considered environmental concerns with regard 
to the Landfill. 

Based on this review, it is recommended that the December 2018 cessation of leachate collection 
be allowed to continue and pursuit of an environmental covenant followed by a recission of the 
closure permit be initiated. 
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If you have any questions regarding this review and recommendation, please contact Tim Buelow at 
(515) 681-5455.

Sincerely,

Brett Hazen Nathan Ohrt
Staff Professional Senior Project Professional
SCS Engineers SCS Engineers

TCB/BH/NPO 

Copies: Mr. Terry Klaver, Hamilton County Sanitary Landfill 
Mr. Mike Smith, Iowa Department of Natural Resources 

for
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