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October 8, 2024 

 

Mr. Michael B. Leat 

Iowa Department of Natural Resources  

Land Quality Bureau 

Solid Waste Section 

502 East 9th Street  

Des Moines, Iowa 50319 

 

RE:  Industrial Monofill Permit Renewal Application 

Continental Cement Davenport Plant CKD Landfill 

301 East Front Street 

Buffalo, Iowa 

IDNR Permit #82-SDP-16-97P  

 

Dear Mr. Leat: 

 

Blackstone Environmental, Inc. (Blackstone), on behalf of Continental Cement Company, LLC 

(Continental) is pleased to present this Monofill Permit Renewal Application for the Continental 

Davenport Plant Cement Kiln Dust (CKD) Landfill. The landfill is operated under Iowa Department 

of Natural Resources (IDNR) Permit Number 82-SDP-16-97P, Revision #4, which was issued on 

May 1, 2023, and is the fourth revision to the permit issued on January 6, 2022 and is set to expire 

on January 6, 2025. This Renewal Application has been prepared in general accordance with 567 

Iowa Administrative Code 115. 

 

We appreciate your consideration of the attached. Please feel free to contact either of the 

undersigned if you have any questions or need further information.   

 

Respectfully, 

BLACKSTONE ENVIRONMENTAL, INC.  

 

 

 

 

Maren Williams, EIT       Kyle Kukuk, P.E. 

Project Engineer                 Senior Project Manager 

  

http://www.blackstone-env.com/
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1.0 INTRODUCTION 

 

1.1 Site Location and Background 

 

Continental Cement Company, LLC (Continental) is located at 301 Front Street in Buffalo, Scott 

County, Iowa (Site). Quarrying and manufacturing of Portland cement products have been 

conducted at the Continental facility since 1924 and other uses are not anticipated in the future. 

The cement manufacturing process includes the heating of limestone with silica, alumina, and 

iron minerals to form clinker. The clinker (nodules of sintered material) is ground into a fine powder 

and mixed with gypsum to form cement. As part of the manufacturing process, removal of 

particulate is required to control the composition of the cement product. This material is known as 

cement kiln dust (CKD). Continental operates an approximately 20-acre monofil for the disposal 

of CKD. The southern portion of the landfill has been filled to original grade and closed in general 

accordance with the requirements of the Iowa Department of Natural Resources (IDNR) Permit 

Number 82-SDP-15-96C. An active landfill disposal cell (Phase II) is operated under IDNR Permit 

Number 82-SDP-16-97P. The amount of CKD per day disposed at the landfill varies by day. 

Continental continues to operate with the overall goal of minimizing landfilled CKD and beneficially 

reusing material when able. 

 

1.2 Site Activities  

 

Placement of CKD material has continued in the Phase II area since issuance of the current 

permit. These activities are planned to continue until the Phase II area is to grade. 

 

The Phase I landfill area was closed in late 2005.  

 

1.3 Permit Renewal  

 

A Completed Industrial Monofill Permit Application Form 50 is attached in Appendix A as well as 

required plans and specifications.  

 

2.0 EXECUTIVE SUMMARY  

 

2.1 Summary of Modifications to Approved Plans and Specifications 

 

Modifications to the permit were approved on:  

 

• Revision #1 – April 20, 2022 

• Revision #2 – August 25, 2022 

• Revision #3 – November 11, 2022 

• Revision #4 – May 1, 2023  

 

 



 
 

 

 

 

2.2 Summary of Permit Revisions 

 

The following provides a summary of the permit revisions that have occurred since the permit 

issuance date of January 6, 2022. There has been a total of four (4) revisions to the permit with 

the most recent version issued on May 1, 2023, by IDNR. 

 

2.2.1 Permit Revision #1 

Permit Revision #1 was issued on April 20, 2022. A summary of the changes to the Special 

Provisions from that date are as follows: 

 

1. Updated the Licensed Design Engineer to: 

a. Eric Sonsthagen, P.E. 

Blackstone Environmental, Inc. 

P.O. Box 540458 

Omaha, NE 68154 

Phone:  402/208-2014 

Iowa License Number:  248444 

2. Special Provision No. 1 – No changes to the January 6, 2022, permit. 

3. Special Provision No. 2 – No changes to the January 6, 2022, permit. 

4. Special Provision No. 3 – No changes to the January 6, 2022, permit. 

5. Special Provision No. 4 – No changes to the January 6, 2022, permit. 

6. Special Provision No. 5 – No changes to the January 6, 2022. permit. 

7. Special Provision No. 6 – No changes to the January 6, 2022, permit. 

 

2.2.2 Permit Revision #2 

Permit Revision #2 was issued on August 25, 2022. A summary of the changes to the Special 

Provisions from that date are as follows: 

 

1. Special Provision No. 1 – No changes to the April 20, 2022, permit, Revision #1. 

2. Special Provision No. 2 – No changes to the April 20, 2022, permit, Revision #1. 

3. Special Provision No. 3 – No changes to the April 20, 2022, permit, Revision #1. 

4. Special Provision No. 4b was modified. The revision stated, “The Groundwater Remedial 

Action Mitigation Plan (RAMP; doc #103289) dated May 31, 2022 and amended by the 

response letter dated August 12, 2022 (doc #103879), both submitted by Blackstone 

Environmental, was approved on August 25, 2022 and are incorporated into this permit. 

This plan has been designed to alleviate or reduce contamination to the fullest extent 

possible at site monitoring points MW-2CR, MW-3L, MW-4, MW-4L, MW-5, MW-7, MW-

11, MW-12, MW-14, and MW-18 , in accordance with 567 IAC 115.26(9)”d” and as 

described in the IDNR letter dated September 9, 2020 (doc #98407). The RAMP includes 

ongoing evaluations of alternatives to the disposal of cement kiln dust in this landfill. The 

permit holder shall include updates of these evaluations in the semiannual engineering 

inspection reports required in the permit’s general provisions.” 

5. Special Provision No. 5 – No changes to the April 20, 2022, permit, Revision #1. 



 
 

 

 

 

6. Special Provision No. 6 was modified. The revision stated, “The permit holder shall close 

the landfill site in accordance with the Closure, Post Closure Plan (doc #103290) dated 

May 31, 2022, as submitted by Blackstone Environmental and approved on August 25, 

2022.” 

7. Special Provision No. 6a was removed from the April 20, 2022, permit, Revision #1 

because the Closure, Post Closure Plan was updated (doc #103290). No. 6b-d from the 

April 20, 2022, permit, Revision #1 were relabeled as No. 6a-c, respectively.  

 

2.2.3 Permit Revision #3 

Permit Revision #3 was issued on November 21, 2022. A summary of the changes to the 

Special Provisions from that date are as follows: 

 

1. Special Provision No. 1 – No changes to the August 25, 2022, permit, Revision #2. 

2. Special Provision No. 2 – No changes to the August 25, 2022, permit, Revision #2. 

3. Special Provision No. 3f was added and stated, “The UL Replacement CQA Certification 

Report, dated October 24, 2022 (doc #104643), as submitted by Blackstone 

Environmental was approved on November 21, 2022 and incorporated into the permit. 

This report documents the replacement of leachate piezometers UL-2 and UL-3, as a 

required component of the Remedial Action Mitigation Plan described in special provision 

#4b.” 

4. Special Provision No. 4 – No changes to the August 25, 2022, permit, Revision #2. 

5. Special Provision No. 5 – No changes to the August 25, 2022, permit, Revision #2. 

6. Special Provision No. 6 – No changes to the August 25, 2022, permit, Revision #2. 

 

2.2.4 Permit Revision #4 

Permit Revision #4 was issued on May 1, 2023. A summary of the changes to the Special 

Provisions from that date are as follows: 

 

1. Special Provision No. 1 – No changes to the November 21, 2022, permit, Revision #3. 

2. Special Provision No. 2 – No changes to the November 21, 2022, permit, Revision #3. 

3. Special Provision No. 3b was modified regarding updated landfill design plans. The 

revision stated, “The requirement to submit updated landfill design plans is placed on hold 

due to the permit holder’s ongoing evaluations of alternatives to disposal of cement kiln 

dust. IDNR shall reinstitute this requirement if we determine that either (1) insufficient 

progress regarding these evaluations is made, (2) the evaluation concludes that on-site 

disposal is the preferred management method, or (3) the groundwater remedial action 

mitigation plan (special provision #4b) goals are not met. If required, the revised design 

must include closure and/or hydraulic isolation of the current disposal area with a high 

performance final cover that minimizes infiltration, and for future cells to include a flexible 

membrane layer and more efficient leachate collection layer to improve overall liner 

efficiency.” 

4. Special Provision No. 4 – No changes to the November 21, 2022, permit, Revision #3. 



 
 

 

 

 

5. Special Provision No. 5 – No changes to the November 21, 2022, permit, Revision #3. 

6. Special Provision No. 6 – No changes to the November 21, 2022, permit, Revision #3. 

 

2.3 Summary of Permit Amendments 

 

Permit Amendments have not been conducted since the issuance of the permit dated January 6, 

2022. 

 

3.0 SITE BOUNDARIES 

 

The Site is shown on Figure 1 and is located approximately four miles west of Davenport, Iowa 

within Sections 14, 15, 22, and 23 of Township 77 North, - Range 2 East (Buffalo Township), 

Scott County, Iowa. The development fill area is located between N 1500 to N 2300 and W 300 

to E 500. The facility has been in operation, under various ownership, from 1924 for the quarrying 

of limestone rock and the manufacture of Portland cement. The CKD landfill is located in an 

inactive portion of the quarry approximately 2,000 feet east of the active quarry area and 

comprises approximately 20 acres. Figure 2 is a map of the Continental facility that includes the 

zoning and land use, haul routes, homes and buildings within a half-mile, and section lines and 

legal boundaries. Airports or runways are not located near the Site. Figure 3 is the landfill location 

and layout which includes monitoring well locations and cell boundaries. Figure 4 is a wetland 

map of the area.  

 

4.0 ORGANIZATIONAL CHART 

 

The Site is owned and operated by Continental. Mr. Brett Imsland is the Plant Manager and is the 

landfill operator responsible for the overall operation of the Continental facility. The certified landfill 

operator is Mr. Gary Shaffer, Continental Safety Manager. Mr. Shaffer, as well as other personnel, 

report to Mr. Imsland. An organization chart is below. 

 

 
The Licensed Design Engineer for Continental should be revised to: 

Continental

16401 Swingley Ridge Road

Chesterfield, Missouri

Plant Manager, Brett 
Imsland

Safety Manager, Gary 
Shaffer, Certified Landfill 

Operator

IDNR

Land Quality Bureau

Mick Leat

Blackstone Environmental, 
Kyle Kukuk, Licensed 

Design Engineer



 
 

 

 

 

 

Kyle Kukuk, P.E., Iowa License Number: 22790 

Blackstone Environmental, Inc. 

16200 Foster Street 

Overland Park, Kansas 66085 

913-495-9990 

 

5.0 DISPOSAL PROCESS  

 

The CKD area operates in a consistent and predictable manner because the source and nature 

of the CKD are known. Other waste materials are not allowed in the area.  

 

The CKD is captured with air quality control equipment and stored in a silo located south of the 

landfill. When the silo is filled, the CKD is wetted to control dust and transported by haul truck to 

the landfill where it is dumped. End loaders and bulldozers level and push the piles as needed. In 

general, the landfill is raised uniformly over the surface. The CKD is placed by dumping the trucks 

onto the landfill working face. The placement is determined by the landfill operator on a weekly 

basis. 

 

The CKD is hauled from the silo on an on-site gravel access road, across East Front Street, and 

then again on an on-site gravel access road to the landfill. The gravel access roads have speed 

limits and are wetted as necessary. East Front Street also has a speed limit. Continental 

personnel are responsible for maintaining the access roads in a suitable condition for traffic by 

vehicles.  

 

Due to the cementitious nature of the conditioned CKD, the material tends to bind together when 

placed at the landfill forming a relatively uniform and solid deposit.  The material is able to stand 

at a relatively steep angle of repose with negligible risk of slumping or slope failure.  Further, the 

material is relatively impervious thereby reducing the likelihood of saturation which could reduce 

the shear strength and lead to slope instability. 

 

Employees with duties associated with the storage, handling, transport, or disposal of CKD are 

trained to place CKD in a manner which will reduce the likelihood of slope failures, waste shifts, 

and waste subsidence. Transport vehicle drivers are instructed to place material at a safe distance 

back from the edge of the active cell to avoid surcharging the edge of the cell.  Accumulated 

material is periodically pushed into the active cell with earthmoving equipment.  The landfill is also 

inspected weekly so that situations which would lead to mass movement of waste are avoided or 

quickly corrected. 

 

 

 

 



 
 

 

 

 

6.0 EQUIPMENT PLAN 

 

Generally, end loaders and bulldozers are used for placement, compaction, and cover of CKD. 

Other equipment is available for the operators as needed from the maintenance building located 

south of the landfill.  

 

6.1 Equipment  

The table below details the equipment to be used, capacities, and expected loads. 

 

Equipment Capacity Expected Loads 

End loader 12 yards 12 yards 

Haul trucks 60 tons 60 tons 

Bulldozer none none 

Leachate Pump 20 gallons per minute 20 gallons per minute 

 

7.0 EQUIPMENT CONTINGENCY PLAN  

 

In the event of equipment breakdown, the equipment is either repaired where it broke down or 

the CKD is removed from the equipment with an excavator and placed into another operating 

vehicle for disposal.  

 

During maintenance downtime of equipment, Continental has other equipment stored in the 

maintenance building that will be used.   

 

In the event of a fire in equipment or vehicles, the fire would be extinguished using fire 

extinguishers located in each vehicle. If the equipment is drivable and safe to be driven after the 

fire has been extinguished, the CKD will be disposed at the landfill. If the equipment is not 

drivable/safe, the CKD will be removed from the equipment with an excavator and placed into 

another operating vehicle for disposal. 

 

8.0 PROOF OF OWNERSHIP 

 

A copy of the legal description is provided in Appendix B. 

 

9.0 HYDROGEOLOGIC INVESTIGATION REPORT/HYDROLOGIC MONITORING SYSTEM 

PLAN 

 

A Hydrogeologic Investigation Report has not been prepared. Components of this document were 

included in the Hydrologic Monitoring System Plan (HMSP) and Revised HMSP referenced below.  

 

An HMSP dated March 29, 2021 and Revised HMSP dated April 19, 2021 were prepared by 

Blackstone and submitted to IDNR. The IDNR approved the Revised HMSP in Permit Revision # 

4 dated April 27, 2021. A copy of the Revised HMSP is included in Appendix C. 



 
 

 

 

 

 

10.0 SITE OPERATIONS PLAN (SOP) AND DESIGN PLANS 

 

An SOP dated August 27, 2021 and Revised SOP dated November 5, 2021 were prepared by 

Blackstone and submitted to IDNR. There have been no modifications to the SOP since that time. 

A copy of the November 5, 2021. Revised SOP is included in Appendix D. 

 

Changes were made to the facility closure drawings and submitted with the Closure, Post-Closure 

Plan prepared by Blackstone and dated May 31, 2022. Copies of the facility development 

drawings from the previous permit and May 31, 2022, closure drawings are included in Appendix 

E.  

 

11.0 CLOSURE/POST CLOSURE PLAN 

 

Changes were made to the Closure/Post Closure Plan for the Site with the issuance of an updated 

Closure, Post-Closure Plan prepared by Blackstone on May 31, 2022. A copy of the Closure, 

Post-Closure Plan is included in Appendix F. The updated plan includes landfill closure design 

drawings. 

 

12.0 EXPLOSIVE GAS CONTROL PLAN 

 

An Explosive Gas Control Plan is not applicable to the Site.  

 

13.0 EMERGENCY RESPONSE AND REMEDIAL ACTION PLAN (ERRAP) 

 

Continental has updated the ERRAP as of September 2024. A copy of the updated ERRAP is 

included in Appendix G. 

 

14.0 COMPREHENSIVE WASTE MANAGEMENT PLAN 

Continental has a Comprehensive Waste Management Plan from June 1997. A copy of the 

Comprehensive Waste Management Plan is included in Appendix H.  
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APPENDIX A 

 

Industrial Monofill Permit Application Form 50  

 

  











 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

Legal Description   







































 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

 

Hydrologic Monitoring System Plan 

  



 

 
 

Revised Hydrologic Monitoring 
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Blackstone Environmental 
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REVISED HYDROLOGIC MONITORING SYSTEM PLAN 
Continental Cement CKD Monofill Landfill 
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_______________________  
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1.0 INTRODUCTION 

This Revised Hydrologic Monitoring System Plan (HMSP) presents sampling and analysis 
procedures for the Cement Kiln Dust (CKD) Monofill operated by Continental Cement Company 
(Continental) and replaces the previous HMSP dated January 30, 2015. 
 
The purpose of this document is to update the HMSP to address comments received in the Iowa 
Department of Natural Resources (IDNR) letters dated September 9, 2020, December 3, 2020, 
and January 29, 2021. The HMSP describes the hydrogeologic setting of the facility, the 
groundwater monitoring network, groundwater bearing zones, background and compliance 
monitoring parameters and frequencies, sampling procedures, groundwater flow characteristics, 
and statistical methodology. This document was prepared to meet the requirements of the 
Continental Cement Davenport Plant Operating CKD Landfill Permit Number 82-SDP-16-97P and 
the applicable regulatory requirements of Iowa Administrative Code (IAC) Chapter 115.  
 
1.1 Site Location and Background 
 
The Continental CKD Monofill (Site) is located within a portion of Continental’s former rock quarry 
at the Continental facility located in the Southeast Quarter of Section 23, Township 77 North, 
Range 02 East, in Scott County, Iowa. The Landfill is located approximately 1.3 miles 
east/northeast of the City of Buffalo in Scott County, Iowa, and approximately 700 feet north of 
the Mississippi River.  
 
The Site currently operates a monofill under IDNR Permit Number 82-SDP-16-97P. A portion of 
the monofill has been closed under Permit Number 82-SDP-15-96C. The monofill is used for the 
disposal of CKD resulting from cement manufacturing processes. A Site Plan showing the 
approximately 88 acres of the property with existing and closed CKD monofill landfill cells, the 
existing monitoring well network, and general site details are included as Figures 1a and 1b. 
 
The quarry sump is used to control surface water runoff and to dewater active quarry operation 
areas. Water is pumped from the quarry sump and discharged to the Mississippi River under a 
National Pollutant Discharge Elimination System (NPDES) Permit. 
 
1.2 Site Topography 
 
The topography in the area of the Monofill consists of hilly terrain sloping generally southward 
toward the Mississippi River floodplain. As shown on Figure 1a, the base elevation of the quarry 
near the monofill is approximately 490 feet mean sea level (msl). Surface elevations of the closed 
and active portions of the monofill range from approximately 590 to 610 feet msl.  
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2.0 HYDROGEOLOGIC SETTING 
 
The area around the Site consists of rolling hills characteristic of the Southern Iowa Drift Plain 
Physiographic Region and the valley floor of the Mississippi River floodplain. The area is 
dissected by southerly trending streams that flow into the Mississippi River. 
 
Local stratigraphy consists of basin fill deposits from the Middle to Lower Devonian and Upper 
Silurian marine sequences. Some regions of Scott county also have Lower Pennsylvania 
outcrops. Regional dip of the strata is expected to be gently dipping to the southwest/west. 
Bedrock in the region of the Site consists of units of the Cedar Valley Group, Wapsipinicon Group, 
Gower Formation, and Scotch Grove Formation (in descending order). These strata are detailed 
below.  
 
2.3 SITE GEOLOGY 
 
2.3.1 Cedar Valley Group 
 
At the Site, the Cedar Valley Group consists of the Lithograph City, Coralville, and Little Cedar 
formations in descending order (Day, 1994). The Lithograph City formation consists of dolomite 
with some interbedded argillaceous dolomite or shale members, while the Coralville and Little 
Cedar formations are dominantly fossiliferous limestone. The Cedar Valley Group is up to 500 
feet thick (Horick, 1984). However, regionally, the Cedar Valley Group is approximately 80 feet 
thick (Terracon, 2020). The Cedar Valley Group underlies or is adjacent to CKD fill in the 
north/northeast portion of the Landfill. Due to quarry activities, the Cedar Valley Group is not 
present in the west/southwest portion of the Landfill (Terracon, 2020). Boring logs for piezometers 
set in the Cedar Valley Group indicate dominantly limestone bedrock with some shale bearing 
zones. 
 
2.3.2 Wapsipinicon Group 
 
The Wapsipinicon Group consists of the Pinicon Ridge and Otis formations. The Pinicon Ridge 
formation is dominantly fossiliferous limestones and unconformable dolomites lower in the 
formation with some associated argillaceous members. The Otis formation is dominantly coarsely 
to finely crystalline limestone (Hickerson and Anderson, 1994). In the vicinity of the quarry, the 
Otis Member of the Wapsipinicon reportedly forms a local confining bed separating the Devonian 
and Silurian age limestones (Terracon, 2020). The Wapsipinicon Group is approximately 100 feet 
thick locally (Terracon, 2020). According to boring logs of piezometers set within the Wapsipinicon 
Group, dolomitic limestone is the dominant rock present at the Site. 
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2.3.3 Gower Formation 
 
Generally, the Gower Formation consists of non-laminated and stromatolitic laminated dolomite 
and limestone. The thickness of the formation at the Site is approximately 100 feet (Terracon, 
2020) 
 
2.3.4 Scotch Grove Formation 
 
The Scotch Grove Formation consists of fossiliferous and less fossiliferous units of dolomite. The 
thickness of the formation on the site is approximately 120 feet. It was previously reported that 
the Silurian Groundwater zone is set within the Blanding Formation. However, review of the 
literature suggests that piezometers within the Silurian Groundwater zone are set within the 
Gower or Scotch Grove Formations (Hickerson and Anderson, 1994; Horick, 1984). 
 
2.4 GROUNDWATER OCCURRENCE 
 
The groundwater at the Site is contained within the regional Silurian-Devonian aquifer. This 
aquifer is confined by the Lime Creek Formation in the upper Devonian and the Maquoketa 
Formation in the upper Ordovician. In the east/northeastern portion of Iowa, the Lime Creek 
Formation has been eroded and the Silurian-Devonian aquifer is unconfined. Due to the Site being 
located within a river valley, the aquifer is locally expected to be mature with higher secondary 
porosity from carbonate chemical erosion and generally will have higher well yields and faster 
recovery. The aquifer is generally expected to drain into the Mississippi river. 
 
3.0 GROUNDWATER MONITORING SYSTEM 
 
The current groundwater monitoring system at the Continental Cement CKD monofill Landfill 
includes three Groundwater Bearing Zones (GBZs) identified as the Upper GBZ (Cedar Valley), 
Middle GBZ (Devonian), and Lower GBZ (Silurian). The Upper GBZ is reportedly present in 
limestone bedrock adjacent to the CKD fill areas but is not found in downgradient portions of the 
fill area; the Middle GBZ is located in limestone bedrock beneath the monofill area and at least 
partially contained by the cone of depression associated with the Quarry Sump; and the Lower 
GBZ is located in Silurian-aged limestone and dolomite bedrock beneath the Middle GBZ. The 
Otis Formation of the Wapsipinicon Group is also reportedly a local confining unit between the 
overlying Devonian strata and underlying Silurian strata (Komex International, 1996; Terracon, 
2020). Evidence exists in the literature suggesting that the Otis Formation is considered a local 
confining unit (Horick, 1984, Komex International, 1996).  
 
The current groundwater monitoring system for the Landfill consists of 18 groundwater monitoring 
wells, nine monitoring points, associated sumps, and a stope well. The groundwater monitoring 
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network consists of MW-1A, MW-1B, MW-2A, MW-3, MW-3L, MW-4, MW-4L, MW-5, MW-7, MW-
11, MW-12, MW-13, MW-14, MW-15, MW-16, MW-16L, MW-18, MW-19, and the Quarry Sump. 
The monitoring points of the closed CKD monofill consist of MW-9, MW-10, UL-1, LL-1, and the 
Leachate Sump. The monitoring points of the active CKD monofill consist of UL-2, LL-2, UL-3, 
and LL-3. The stope well MW-2CR is associated with a stope intercepted from the underground 
workings of the neighboring Linwood mine. Available boring logs and monitoring well construction 
diagrams for the monitoring wells are included in Appendix A. Monitoring System specifications 
are provided in Table 1. Gradient designations presented in Table 1 are based upon 
potentiometric surface maps prepared from groundwater level measurements collected in 
February 2021 (Figures 3-6) and are subject to change based on future observations.  
 
Groundwater is monitored by wells in three GBZs on the site: The Upper GBZ, the Middle GBZ, 
and the Lower GBZ. The wells historically used to monitor these three zones are described below. 
 
3.1 Upper Groundwater Bearing Zone 
 
Monitoring wells MW-1B and MW-2A are screened within the Upper GBZ and will be monitored 
according to the procedures described in the sections below. Monitoring well MW-1B has 
historically served as an upgradient/background well.  
 
3.2 Middle Groundwater Bearing Zone 
 
Monitoring wells MW-1A, MW-3, MW-4, MW-5, MW-11, MW-12, MW-13, MW-14, MW-15, MW-
16, MW-18, and the Quarry Sump are screened within the Middle GBZ and will be monitored 
according to the procedures described in the sections below. Monitoring wells MW-1A, MW-13, 
and MW-15 have historically served as upgradient/background wells. 
 
3.3 Lower Groundwater Bearing Zone 
 
Monitoring wells MW-3L, MW-4L, MW-7, MW-16L, and MW-19 are screened within the Lower 
GBZ and will be monitored according to the procedures described in the sections below. 
Monitoring well MW-7 has historically served as an upgradient/background well.  
 
3.4 Leachate Monitoring 
 
Monitoring points MW-9, MW-10, LL-1, UL-1, and Leachate Sump are screened within the closed 
cell and LL-2, LL-3, UL-1, UL-2, and UL-3 are screened within the active monofill. These 
monitoring points will be gauged monthly and purged if the water column is greater than 1 foot. 
Purged water will be discharged into the leachate sump. Monitoring points will be sampled 
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according to the procedures described below. Monitoring points MW-9, MW-10, and UL-1 are 
historically dry.  
 
3.5 Site Lithology and Groundwater Network 
 
3.6 Groundwater Elevations 
 
Groundwater elevations are measured monthly to determine groundwater flow direction within the 
GBZs. Monthly groundwater elevations from January 2020 through February 2021 are presented 
in Table 2. A hydrograph representing the past 12 months is presented in Figure 2. Groundwater 
potentiometric maps will be prepared for each month to evaluate the changes in elevations and 
flow direction throughout the year.  
 
Groundwater flow direction within the Middle GBZ has historically been towards the west, 
southwest, south, and southeast. In 2010 or early 2011 there was reportedly a change in 
groundwater flow direction in the Lower GBZ of more towards the east, which appears to be 
seasonally influenced (Terracon, 2015).  
 
The Lower GBZ contour map produced from February 2021 groundwater level measurements 
appears to show radial flow, with predominant flow in a southward direction toward the Mississippi 
River. Review of available information and literature appears to support that the Otis Formation 
may be acting as a leaky confining unit, allowing communication between what is currently being 
called the Lower GBZ and the Middle GBZ. Groundwater level data for the Upper, Middle, and 
Lower GBZs were plotted to produce a hydrograph (Figure 2) of groundwater elevations between 
January 2020 and February 2021. Although the hydrograph appears to have distinct groups of 
groundwater elevations within wells, the groupings are not split by formations in which they are 
screened, but instead are laterally grouped. Furthermore, contouring the Lower GBZ and Middle 
GBZ as a single zone results in contours that support the Lower and Middle GBZ as being a single 
Deep Zone (Figures 4-6).  
 
Well data was compiled and put into the RockWare® RockWorks subsurface modeling software 
to produce graphic representations of the groundwater surface across the Site. Cross sections 
were produced for the monofill area (Figures 7-10), with well construction and groundwater level 
information plotted. A groundwater surface model (Figure 11) was also produced for the monofill 
area using available boring logs. The cross sections and groundwater surface model graphically 
support the independence of groundwater levels and the formations in which monitoring wells are 
screened in the monofill area. Groundwater levels were then used for the entire site including the 
Quarry Sump to produce a groundwater surface model showing the Lower GBZ and Middle GBZ 
wells as one Deep Zone. Figure 12 and 13 show the plan view of groundwater contours and the 
groundwater surface model as produced by RockWorks across the Site. A comment letter dated 
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February 3, 2021 from IDNR regarding the 2020 Annual Water Quality Report suggested that 
radial flow conditions may be present in the area of MW-4L. Based on this analysis it appears that 
groundwater flow across the site is radial, however flow is predominantly to the north and west 
towards the Quarry Sump.  
 
3.7 Geochemical Data Evaluation 
 
Time series plots were prepared for available major cations and anions including calcium, 
chloride, magnesium, potassium, sodium, and sulfate. Time series plots for chloride, potassium, 
sulfate, and sodium show obvious spatial variation in geochemistry with Lower GBZ well MW-4L 
plotting with Middle GBZ wells MW-4, MW-11, MW-14, and MW-18 (Appendix E). Furthermore, 
the remaining Lower GBZ and Middle GBZ wells plot together and show similar geochemistry (i.e. 
MW-16, MW-16L, MW-3, MW-3L, etc.).  
 
3.8 Groundwater Monitoring System Observations and Recommendations 
 
Based on review of groundwater potentiometric surface maps showing the Lower, Middle and 
Upper GBZ and the geochemical review, it appears that the Middle and Lower GBZ could be 
combined into one GBZ. Figures 6 through 13 support the comments from IDNR of radial flow 
existing at the Site. Further, geochemical comparison indicates that wells screened within the 
Middle and Lower GBZ are geochemically similar.  
 
Although monitoring wells are screened at varying depths and stratigraphic units, it appears as 
though water levels are consistent and do not exist under confining conditions. In addition to 
similar groundwater levels, geochemical comparisons indicate that wells screened within the 
Middle and Lower GBZ are geochemically similar suggesting that they are monitoring the same 
waters.  
 
Based on an analysis of the available data, Blackstone recommends that the Middle and Lower 
GBZ be treated as a single monitorable unit. The proposed Monitoring Network including gradient 
designations is shown on Table 1b.  
  
4.0 GROUNDWATER SAMPLING PROCEDURE 
 
The objective of groundwater sampling is to produce reproducible, representative, verifiable, and 
defensible groundwater chemical data. This section describes the specific tasks involved in 
sampling the groundwater monitoring system at the Landfill. Samples will be collected from the  
Landfill groundwater monitoring system by a field sampling technician fully trained in the required 
sampling procedures and protocols. 
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4.1 Field Information Forms 
 
To provide documentation of each monitoring event, a detailed sampling record will be 
maintained. An example field sampling record form is provided in Appendix B. Blackstone will 
also record sampling information on the IDNR Groundwater Sampling Forms 542-1322 or 542-
1324, as required. This form will allow documentation of the following information, at a minimum:  
 

• Identification of the well.  
 

• Date, time, sampler identification.  
 

• Static water level measurement. 
 

• Total depth of each well. 
 

• Well integrity (condition of the well pad, protective casing, well casing, well identification, 
and locks).  

 
• Numerical field data.  

 
• Date and time of sample collection.  

 
• Field observations (well recharge rates, equipment malfunction, sample odor and 

characteristics). 
 
4.2 Decontamination and Equipment Preparation 
 
All non-dedicated, sample-contacting equipment will be thoroughly decontaminated prior to use 
at the Site. Decontamination procedures will consist of the following steps:  
 

• Wash with laboratory grade soap (Alconox).  
 

• Rinse with distilled or deionized water.  
 

• Air dry prior to use.  
 
Wash and rinse fluids will be disposed of in an appropriate area segregated from the well.  
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Field sampling technicians who contact sampling equipment subsequent to decontamination will 
wear nitrile (or equivalent) gloves. Gloves will be replaced between each well or immediately if 
they become contaminated or torn. Measures will be taken to prevent surface soils from 
contacting sampling equipment.   
 
4.3 Water Level Measurement 
 
Static water level elevations provide information on the groundwater gradients, which in turn are 
used to predict the groundwater flow directions and velocities. Static groundwater levels will be 
measured prior to sampling activities each time the groundwater is sampled using a portable 
water level indicator with measurement accuracy of 0.01 foot.  Groundwater elevations in wells 
which monitor the same solid waste disposal area shall be measured within a period of time short 
enough to avoid temporal variations in groundwater flow that could preclude accurate 
determination of groundwater flow direction. Water levels will be measured from least to most 
contaminated in order to limit potential cross-contamination. The following procedure will be used 
when measuring static water level elevations:  
 

• Decontaminate the cable and probe of the water level indicator in accordance with the 
procedures specified in Section 4.2.  

 
• Establish the measurement reference point (MRP), which is the top of the inner PVC 

casing.  
 

• Lower the decontaminated probe into the well to the water surface until the meter gives 
an audible sound upon contact.  

 
• Record the distance from the MRP to the water surface to the nearest 0.01 foot, and the 

date on the well sampling record.   
 

• Decontaminate the probe and cable, as previously described, prior to measuring the next 
well.  

 
Water levels will be compared with historic water levels whenever possible. If a significant 
difference in water levels from the previous sampling event is noted, the water level will be 
remeasured. If the remeasurement gives the same result, the inconsistency will be noted on the 
field form.  
 
The water level measurements will be reported to the IDNR once a year in the Annual Water 
Quality Report (AWQR). Water level measurements will be provided on IDNR forms 542-1322 for 
the monitoring wells and IDNR form 542-1324 for the Quarry and Leachate Sumps.  
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4.4 Well Inspection and Maintenance 
 
Prior to performing sampling activities, each monitoring well will be inspected to assess its 
integrity. The condition of each well will be evaluated for physical damage that may have been 
caused by operation of Site equipment or vehicle traffic. The security of each well will also be 
assessed in order to determine the potential for outside contamination being introduced to the 
well. Maintenance and security requirements will be detailed on the field sampling forms. 
 
4.5 Sample Collection Procedures 
 
The following sections describe sample collection procedures for groundwater and lysimeter 
samples. It should be noted that the mine stope, leachate, and sump samples will be collected as 
grab (no-purge) samples.  
 
4.5.1 Groundwater Samples 

 
Groundwater samples will be collected using HydraSleeve® groundwater samplers. The 
HydraSleeve® samplers collect a whole water sample from within the well screen, without mixing 
fluid from other intervals and without purging. Groundwater samples will be collected with a 
disposable polyethylene bailer or pump if insufficient water is not present to deploy or other issue 
arises where a HydraSleeve® cannot be used. Care will be taken to avoid placing clean sampling 
equipment on the ground or a contaminated surface. Wells will be sampled from least to most 
impacted to reduce the potential for cross-contamination. Nitrile gloves will be worn during all 
sampling procedures. Sample bottles will be filled in the order of the volatilization sensitivity of the 
parameters as follows:  

 
1. Metals  

 
2. Major Cations and Anions 

 
3. Sulfate and Chloride 

 
4. Nitrate and Ammonia 

 
A new sampler will be deployed in each well during the previous monitoring event. The sampler 
will be deployed in each well until it is approximately centered within the screened interval of the 
monitoring well. The sampler will be left in place, allowing time for the well to equilibrate prior to 
collection of the groundwater sample. The samplers will be retrieved from each well during the 
next regularly scheduled sampling event and new samplers will be deployed. The HydraSleeve® 
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Field Manual is included in Appendix D. The manual provides specific procedures for assembly, 
deployment, and sample collection. 
 
The groundwater samples will be collected by extracting the HydraSleeve® from the wells. The 
HydraSleeve® is equipped with a one-way reed valve that is opened by the force of pulling the 
sampler upwards. The sampler will fill during the first 24- to 48-inches of upward pull and once 
the sampler is full, the reed valve closes, preventing mixing of non-representative fluid during 
sample recovery.  
 
The sampler will be punctured with a disposable plastic tube and the appropriate laboratory 
supplied sample containers will be filled. Sample volume will be retained for field measurements 
of pH, specific conductivity, temperature, and turbidity. Field measurements will be collected using 
a calibrated multi-parameter probe. Per 567 IAC, specific conductance and pH analyses will be 
conducted in the field for all groundwater and leachate samples. The samples will be labeled and 
collected in appropriate containers with the appropriate sample preservative as described in 
subsequent sections.  
 
4.5.2 Lysimeter Samples 

Samples will be collected from the lysimeters using a disposable polyethylene bailer or pump.  
Care will be taken to avoid placing clean sampling equipment on the ground or a contaminated 
surface. Nitrile gloves will be worn during all sampling procedures. Sample bottles will be filled in 
the order of the volatilization sensitivity of the parameters as follows:  

 
1. Metals  

 
2. Major Cations and Anions 

 
3. Sulfate and Chloride 

 
4. Nitrate and Ammonia 

 
In accordance with Permit Special Provision #4b, the lysimeters will not be purged prior to 
sampling because it appears that the lysimeters may be located above the water table and 
collecting leachate that has percolated through the liner. Because of the slow percolation rates 
through the liner, purging of these points may result in a dry point that will not recharge in a timely 
manner. Additionally, successful purging of the lysimeter to remove stagnant, unrepresentative 
water would require purging of all water from the lysimeter (retained within the lysimeter basin 
and the well casing). Hydrasleeve or other no-purge sampling devices are not recommended for 



 
 

 
 

© 2021 Blackstone Environmental, Inc.  Page 11 of 23 March 29, 2021 (Revised April 19, 2021) 
Project No. 3066 

the lysimeters as they may not yield representative samples due to the lysimeter construction (i.e. 
with horizontal screens).  
 
Sample volume will be retained for field measurements of pH, specific conductivity, temperature, 
and turbidity. Field measurements will be collected using a calibrated multi-parameter probe. Per 
567 IAC, specific conductance and pH analyses will be conducted in the field for all lysimeter 
samples. The samples will be labeled and collected in appropriate containers with the appropriate 
sample preservative as described in subsequent sections. 
 
4.6 Sample Labeling 
 
A completed sample label will be affixed to each sample bottle indicating the sample number, 
date and time of collection, sampler’s initials, and selected parameters.   
 
4.7 Sample Preservation 
 
Sample containers will be supplied by the laboratory for each sampling event. Each sample 
provided by the laboratory will be pre-preserved with the appropriate amount of preservative for 
the particular analysis. Alternatively, the laboratory may ship pre-measured amounts of 
preservative for addition to the sample in the field. Bottles will not be overfilled as this may cause 
loss of some of the sample preservative. Immediately after collection and labeling, the samples 
will be placed in a sample cooler with ice. Exposure of the samples to direct sunlight will be 
minimized as it can alter sample quality. The samples will then be transported to the laboratory in 
the sample cooler via overnight service. A sample temperature will be recorded when the sample 
container arrives at the laboratory to assure that the appropriate sample temperature was 
maintained during shipment. A summary of the appropriate sample preservation and holding 
times for each analytical method is shown on Table 3. 
 
4.8 Chain-of-Custody Forms 
 
Chain-of-custody procedures will allow for the possession and handling of samples to be tracked 
from the time of collection through laboratory analysis. A chain-of-custody form (COC) for each 
sample will be completed immediately following sample collection. The COC will be placed in the 
shipping container and accompany the samples from the time of collection through transportation 
to the laboratory. A copy of the COC will be maintained by the sampling personnel. An example 
of the COC is shown in Appendix C. 
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4.9 Monitoring Well Redevelopment 
 
Redevelopment of monitoring wells should occur when more than 25 percent of the screen length 
is occluded. If the screen is found to be 25 percent or more occluded, the following procedure will 
be used to remove fine-grained material from the well and filter pack near the screen: 
 

• Decontaminate all down-hole equipment prior to beginning redevelopment. 
 

• Obtain an initial water level measurement. 
 

• Collect an initial sample of water and measure for field parameters including pH, specific 
conductivity, and temperature. Note the color, odor, and turbidity of the sample. 
 

• If using a bailer to redevelop the well, lower the bailer to the bottom of the well and return 
it to the top in a manner to cause gentle surging in and out of the well. The bailer should 
be brought to the surface and the water and sediment emptied. Repeat this process until 
a minimum of five well volumes have been removed, field parameters have stabilized, and 
the well screen is cleared of sediment.  
 

• If pumping and surging to redevelop the well, surging will be accomplished by lowering 
the pump into the saturated interval and repeatedly raising and lowering the pump. 
Following surging, the well should be pumped until at least five well volumes have been 
removed, field parameters have stabilized, and/or the well screen is cleared of sediment.  
 

• If the monitoring well purges dry during redevelopment, water should be allowed to recover 
within a reasonable amount of time (i.e. within 8-hours). Following recovery, the 
development procedures should be repeated until five well volumes have been removed, 
field parameters have stabilized, and the well screen is cleared of sediment.  
 

5.0 GROUNDWATER ANALYSIS PROCEDURES 
 
This section provides procedures for analysis of groundwater samples collected from the 
monitoring system at the Site. Analytical methodologies, as well as field and laboratory Quality 
Assurance/Quality Control (QA/QC) procedures are discussed in this section. 
 
5.1 Sample Frequency 
 
Semi-annual groundwater sampling will be conducted during the months of March and September 
of each calendar year. Sampling events must be six months apart. New wells will be sampled 
quarterly until a minimum of eight quarters of valid data are collected. 
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5.2 Instrument Calibration 
 
Equipment and instruments used in the field will be calibrated using calibration standards and 
method-specified calibration criteria according to manufacturer’s specifications. Standards will be 
purchased as certified primary solutions from reputable, commercial lab suppliers. The results of 
field instrument calibration will be documented in the AWQR. 
 
5.3 Field Quality Assurance/Quality Control Samples 
 
Field QA/QC samples collected during each regular sampling event at the Site will include: 
  

• Duplicate Sample – A duplicate sample will be collected from one monitoring well during 
each sampling event. The sample will be collected by alternating filling a duplicate sample 
bottle and a regular sample bottle during sampling. The duplicate sample will be labeled 
as “Duplicate” on the Chain-of-Custody prior to sending to the laboratory for analysis. 

 
5.4 Laboratory QA/QC Samples 
 
A record of the laboratory sample receipt, storage, and analysis procedures will be kept for each 
sample received. The analytical laboratory will prepare blanks and spikes to assure analysis 
quality in accordance with the laboratory’s QA/QC Control Plan.   
 
Method blanks are blank solutions which are treated as a sample for the analyte being measured, 
including all preparation procedures and are analyzed in the same manner as the environmental 
samples in order to assess analytical accuracy and the potential for sample contamination. These 
blanks are used to ensure that the solvents or chemicals used in sample treatment are not 
systematically biasing environmental sample results.  
 
Matrix spikes are samples in which known concentrations of analytes expected to be in the sample 
are added. The percent recovery of any spiked analyte is taken as a measure of the bias of the 
analytical method caused by the sample matrix. Surrogate spikes are samples in which known 
concentrations of analytes not expected to be in the sample are added.  
 
Any internal control problem associated with the submitted sample/analyte will be identified on 
the data qualifier report included with the analytical report. 
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5.5 Laboratory QA/QC Evaluation 
 
The following sections describe the procedures that will be performed to evaluate the acceptability 
of the data received from the laboratory. 
 
5.5.1 Detection Limits 

 
In order to meet the sampling objectives, analytical detection limits must be low enough to support 
a conclusion that contaminants are not present at concentrations above levels that define a 
specified risk to human health or the environment.   
 
The analytical laboratory uses the procedures described in 40 Code of Federal Regulations (CFR) 
136 to determine method detection limits (MDLs).  Method specific upper and lower precision and 
accuracy limits are developed each year from historical matrix spike and matrix spike duplicate 
data. The laboratory performing the analysis will be requested to maintain established Practical 
Quantitation Limits (PQLs) with +/- 25% of their medial value. 
 
The reporting limits will be equal to, or lower than, the Iowa Statewide Standards (SWS) for the 
Protected Groundwater Sources. Should the analytical laboratory not be able to meet specified 
reporting limits for certain parameters (i.e. lithium), results may be quantified (j-flagged).   
 
5.5.2 Precision and Accuracy 

 
Precision and accuracy measure the reproducibility of analytical results and the bias of a 
measurement method, respectively. Quality control limits for analytical precision and accuracy 
parameters are typically established by the laboratory in accordance with the specific analytical 
methods. 
 
5.5.2.1 Precision 
 
Precision of the analytical results can be measured by comparing the analytical results of primary 
samples with those of duplicate samples. The variation in the results is a measure of precision. It 
can be evaluated in both field and laboratory duplicate samples. 
 
Variation attributable to analysis is detected by observing the discrepancies between the 
laboratory matrix spike (MS) primary and matrix spike duplicate (MSD) samples and laboratory 
control sample (LCS) and laboratory control sample duplicate (LCSD), if provided. Precision 
between primary and duplicate samples can be determined by the relative percent difference 
(RPD) as indicated in the following equation:  
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RPD = (PSR – DSR)/(PSR + DSR)/2 * 100  

 
Where:  
 

RPD = relative percent difference between the primary sample value and the duplicate 
sample value  
PSR = primary sample results (detected concentration)  
DSR = duplicate sample results  
 

Precision goals for laboratory analyses are method-specific, but typically less than 20 percent if 
not otherwise specified. Precision for field duplicates should be less than 50 percent. 
 
5.5.2.2 Accuracy 
 
The average laboratory spike recovery results are examined to assess the accuracy of the 
analytical results. Spikes may include reagent spikes (LCS), surrogate spikes, and matrix spikes. 
A reagent spike is a synthetic matrix (usually organic free water or sodium sulfate) to which a 
known concentration of all or some of the method analytes is added. A surrogate spike involves 
adding compounds that are chemically similar, but not identical to, the compounds in the sample 
being analyzed. The surrogate is added to all samples, including the original sample matrix, and 
to blanks and reagent spikes. For a matrix spike, known amounts of standard compounds identical 
to the compounds present in the sample of interest are added to an aliquot of the sample matrix.  
 
Spike recovery is determined by submitting the spiked synthetic matrix or sample aliquot for the 
same laboratory analysis as the original sample. Spike recovery is calculated using the following 
equation:  
 

Percent Recovery = (SSR – SR)/SA * 100   
 
Where:  
 

SSR = spike sample results  
SR = unspiked sample results  
SA = spike concentration added to sample  

 
The reagent spike is used to verify the method performance for each sample set. Acceptable 
accuracy ranges are identified by the laboratory in accordance with the analytical methods.   
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The surrogate spikes are typically added to all samples (except for those to be analyzed by gross 
non-chromatographic analytical methods). Surrogate results from blanks and reagent spikes are 
plotted by the laboratory to evaluate trends and variability with respect to corrective action. 
 
Surrogate spike results for environmental samples are reviewed qualitatively in relationship to 
acceptance limits and results for blanks and reagent spikes to evaluate matrix effects and gross 
sample-processing errors.   
 
The laboratory matrix spike is used to verify method performance by recovery of analytes in a 
particular matrix. Recovery reflects the bias from both the environmental sample matrix and 
normal method performance (as opposed to the reagent spike, which reflects the method 
performance only). Comparison with the reagent spike accuracy is used to assess whether the 
analytical process is in control (e.g., whether the matrix is biasing analyte recovery).   
 
5.5.3 Representativeness 

 
Representativeness expresses the degree to which sample data accurately and precisely 
represent site conditions. The determination of the representativeness of the data is performed 
by:  
 

• Comparing analytical results of field duplicates to determine the spread in the analytical 
results.  

 
• Examining the results of quality control blanks for evidence of contamination.  

 
These involve qualitative reviews. Quality control blanks include trip blanks and laboratory method 
blanks. The quality control blanks are used to quantitatively qualify data. 
 
5.5.4 Comparability 

 
Comparability is the confidence with which one set of analytical data may be compared with 
another. Comparability is maintained by being aware of previous sampling and analysis at the 
Site and through the use of standard operating procedures and analytical methods and detection 
limits. To facilitate comparability of databases, data will be generated using widely accepted 
sampling standard operating procedures and analytical methods and will be reported in units 
consistent with those used by other agencies and organizations reporting analytical data. 
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6.0 GROUNDWATER ANALYSIS PROCEDURES 
 
Monitoring will be conducted in accordance with the approved facility permits on a semi-annual 
basis during the months of March and September of each calendar year.   
 
Background samples will be collected quarterly for a minimum of two years following installation 
of new wells. The purpose of background sampling is to establish a range of ambient 
concentrations of the groundwater system being monitored. Ideally, the background data set 
should contain enough data points to perform the selected statistical method and incorporate 
seasonality and/or temporal variability.  
 
Samples will be collected for laboratory analysis at each of the specified monitoring points. The 
semi-annual and background monitoring parameter list includes the following parameters: 
 

• Indicator parameters – bicarbonate alkalinity, carbonate alkalinity, bromate, calcium, 
chloride, fluoride, nitrate, nitrite, phosphorus, total dissolved solids, and sulfate. 
 

• Total metals – aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, 
chromium, cobalt, copper, lead, lithium, magnesium, manganese, molybdenum, nickel, 
potassium, selenium, silver, sodium, thallium, vanadium, and zinc.  

 
The sample methods for the parameters are included in Table 3. 
 
6.3 Reporting Requirements 
 
A comprehensive Annual Water Quality Report will be submitted in November of each year. The 
report will contain the field data, analytical data, and results of the statistical analysis. A copy of 
this report will be maintained on-site. This report will identify statistically significant increases 
(SSIs) or statistically significant decreases for parameters. The report will include the following 
information: 
 

• Sampling purpose – detection or assessment monitoring 
• Copies of field notes, datasheets, and chain-of-custody documentation 
• Significant deviations from the HSMP 
• A discussion of the rate and direction of groundwater flow including piezometric surface 

maps and water level measurements 
• Summary of laboratory analytical results 
• Data validation 
• A copy of the laboratory analytical results 
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• Summary of statistical results, statistical output, and identification of any statistically 
significant increases over background values 

• Certification by an engineer registered in the State of Iowa 
 
If an SSI of any monitored constituent is identified from the analytical results, confirmation re-
sampling for those constituents will be conducted during the next scheduled semi-annual 
monitoring event unless otherwise directed by the IDNR.  
 
7.0 GROUNDWATER STATISTICAL ANALYSIS PROCEDURES 
 
This section outlines the statistical methodologies that may be used to evaluate whether a facility 
has negatively impacted groundwater quality. Statistical evaluation is employed to estimate typical 
behavior of groundwater data and manage uncertainty due to random/natural fluctuations in 
groundwater data. Despite sample fluctuations due to random variation, statistical analysis helps 
to determine if compliance concentrations are significantly higher, on average, than background 
groundwater concentrations and assists in separating natural fluctuations from increasing or 
decreasing patterns.  
 
It is anticipated that the statistical approach for this facility will be multi-faceted and may use inter- 
and intrawell prediction limits for inorganic parameter compliance testing. Confidence intervals 
may also be constructed for select well-constituent pairs. Distributional analyses including outlier 
testing and time series plots will also be prepared for all wells to identify any apparent trends or 
excursions from normal ranges. Due to the complexities of this facility, specific statistical methods 
for the facility will be discussed and agreed upon by Continental and IDNR.  
 
Statistical analysis will be completed using the Sanitas™ statistical software, or equivalent. No 
statistical evaluations will be performed for non-detect results or those detected below the PQL. 
The historical database for statistical analysis will be updated following each monitoring event. 
The statistical background dataset will be updated in accordance with United States 
Environmental Protection Agency (USEPA) Unified Guidance.  
 
7.3 Outlier Determination 
 
Data will be examined for outliers, anomalies, and trends that might indicate a release. Outliers 
and anomalies are values that can occur due to sampling, laboratory, transcription errors, or other 
unknown factors. Significant trends can indicate a source of systematic error, or an actual 
contamination occurrence, and must be evaluated. The inclusion of outlying or anomalous values 
in the historical dataset used for statistical analysis could cause misinterpretation of the data and 
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results in an artificial increase in statistical limits. An artificial increase in statistical limits could 
increase the false negative rate (i.e. decrease the statistical sensitivity).   
 
Statistical outliers will be determined using either Dixon’s or Rosner’s test, depending on the 
number of background observations. 
 
If either Dixon’s or Rosner’s test identifies an observation as a statistical outlier, the measurement 
will not be treated as such until a specific reason for the abnormal value can be determined. Valid 
reasons might include contaminated sampling equipment, laboratory contamination of the 
sample, errors in transcription of the data values, etc. Based on this review, one of several actions 
may be taken: 
 

• If an error in transcription, dilution, analytical procedure, etc. can be identified and the 
correct value recovered, the observation will be replaced by its corrected value and further 
statistical analysis done with the corrected value.  

 
• If it can be shown that the observation is an error, but the correct value cannot be 

determined, the observation will be removed from the data set and further statistical 
analysis performed on the reduced data set. The removal of the observation and the 
reason for its removal will be documented in the report.  

 
• If no error in the value can be documented, it will be assumed that the observation is a 

true but extreme value. In this case, it will not be altered or removed. 
 
7.4 Interwell Prediction Limit Analysis 
 
The interwell prediction limit analysis compares data collected from compliance (downgradient) 
monitoring wells with data collected from background (upgradient) monitoring wells. Data is used 
to calculate the interwell prediction limit and is used to determine if a single data point is 
statistically representative of a group of data points. If a data point exceeds the calculated interwell 
prediction limit, a statistically significant increase is noted.  
 
Interwell prediction limit analysis will be prepared for monitoring wells screened within the 
individual GBZs. Pooled data from upgradient monitoring wells will be designated as background 
and downgradient wells will be designated as compliance wells.   
 

Data distribution will be calculated using the Shapiro-Wilk test for normality. The Ladder of Powers 
will be applied for transformed data. If the data is determined to have normal or transformed 
normal distribution, a parametric prediction limit will be calculated.  If the data is determined to 
have a non-normal distribution, a non-parametric prediction limit will be constructed.  
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Non-parametric prediction limits will be constructed for data sets containing 51-90% non-detect 
results. Interwell prediction limit analysis will be performed for the inorganic parameters detected 
in groundwater samples. Non-detect parameters will not be included in the interwell prediction 
limit analysis.  
 
7.5 Intrawell Prediction Limit Analysis 
 
Intrawell prediction limits compare concentrations of a constituent to historical concentrations (i.e. 
background) of that constituent within the same monitoring well. Significant upward changes in 
the concentration over time results in a statistical result above the prediction limit. As will be 
performed for the interwell prediction limits, data distribution will be calculated using the Shapiro-
Wilk test for normality. The Ladder of Powers will be applied for transformed data. If the data is 
determined to have normal or transformed normal distribution, a parametric prediction limit will be 
calculated. If the data are determined to have a non-normal distribution, a non-parametric 
prediction limit will be constructed. Non-parametric prediction limits will be constructed for data 
sets containing 51-90% non-detect results.    
 
Non-detect parameters will not be included in the intrawell prediction limit analysis. 
 
7.6 Confidence Interval Analysis 
 
Confidence intervals are constructed from sample data and are designed to contain the mean 
concentration of an analyte with a designated level of confidence. A minimum of four sample 
values are required for the construction of parametric confidence intervals and seven values are 
required for non-parametric confidence intervals. Because data can show either apparent or 
statistically significant trends, the number of constituents analyzed will be limited to the most 
recent eight sampling events. 
 
For those well-constituent pairs screened that exceed the prediction limit and are confirmed SSIs, 
further evaluation using confidence intervals will be performed. Groundwater Protection 
Standards (GWPS) for parameters requiring confidence interval analysis will be proposed to IDNR 
for approval prior to use.  
 
7.7 Data Distribution 
 
Most statistical tests assume that the data comes from a normal distribution. The USEPA 
guidance recommends the Shapiro-Wilks Test to calculate normality of the data. Alternative 
procedures for evaluating groundwater contaminant distribution are available for use when data 
do not follow a normal distribution; these are termed “nonparametric” methods. Where normal 
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methods use the mean and standard deviation of the data for analysis, nonparametric methods 
deal with other descriptors of the data for analysis (e.g., minimum, maximum, median, etc.).  
 
The Shapiro-Wilks Test will be used to calculate normality of the data. Based on the results of 
this test, the type of prediction interval will be calculated. Prediction limits based on a normal 
distribution will be calculated for parameters that are normally distributed; and “non-parametric” 
or distribution-free prediction limits will be calculated for parameters that are not normally 
distributed. For samples that show evidence of non-normality, a normalizing transformation using 
the Ladder of Powers will be explored. These transformations not only include the natural 
logarithm, but also other mathematical transformations such as the square root, the cube root, 
the square, etc. If none of these transformations creates an adequately normalized data set, a 
non-parametric limit will be calculated.  
 
7.8 Treatment of Non-detects 
 
The amount of data below the detection limits plays an important role in selecting the appropriate 
method. As a general guideline, if 50 percent or fewer of the values were “not detected,” they will 
be replaced with the method detection limit divided by two. If more than 50 percent of the values 
are reported as not detected, a nonparametric method of analysis will be used.  
 
If more than 90 percent of the background data are less than the MDL, a Poisson 
distribution-based prediction interval will be computed. The Poisson distribution is a probability 
distribution modeled for rare events. The Poisson probability of a detection observation is rare 
unless there is an impact. The sum of the Poisson counts across background samples is 
computed by adding the number of parts per billion (ppb) across all observations for the well. Prior 
to any calculation, non-detects are set to one-half the PQL and all trace values are evaluated as 
an average of the PQL. To test the upper prediction limit, the Poisson count of the sum of the next 
k observations from the well is compared to the 99 percent upper Poisson prediction limit. If this 
sum exceeds the prediction limit, there is significant evidence of an impact. 
 
7.9 Comparison of Groundwater Contaminant Concentration 
 
Because the distribution of the data varies by constituent, both parametric and nonparametric 
forms of the Prediction Interval Method will be used for the statistical analysis. Prediction intervals 
are constructed to contain the next sample values from a population or distribution with a specified 
probability. An SSI is identified when the most recent reported sample value for a monitoring well 
is greater than its respective Upper Prediction Limit (UPL), calculated from historical data. 
Potential contamination is suggested, if one or more SSIs occur in monitoring wells identified as 
downgradient. When the historical data is not normally distributed and cannot be normalized 
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through transformation, the nonparametric UPL will be determined by the maximum historical 
value.  
 
All SSIs will be reviewed for potentially anomalous data including analytical errors, transcription 
mistakes, laboratory variation in the PQL or MDL, etc. Outlier tests and time-series graphs will 
also be reviewed to identify potentially anomalous data.  
 
7.10 Verification Resampling 
 
Verification resampling is an approach used to help balance the false positive and false negative 
rates in groundwater monitoring. If the initial groundwater observation is below the Upper 
Prediction Limit, no verification resampling is necessary.   
 
In the event of an initial exceedance above the UPL, verification resampling will be conducted, 
and the statistical exceedance will be verified (i.e. an SSI) if the resampled value also exceeds 
the UPL. The data used to verify the initial exceedance will be collected at the next scheduled 
semi-annual monitoring event.  
 
7.11 Time Series Graphs 
 
Time series plots depict concentration versus time of sample collection and are useful for 
identifying a variety of temporal patterns including trends over time, sampling events that may 
signal a contaminant release, measurement outliers resulting in anomalous ‘spikes’ due to field 
handling or analytical errors, and cyclical/seasonal fluctuations in the data. Time series graphs 
for parameters with observed SSIs will be prepared and reviewed for potentially anomalous data 
points and constituents which exhibit trends.  
    
Time series graphs to illustrate trends for the inorganic parameters in all wells, presented by GBZ, 
will also be prepared, and reviewed for potentially anomalous data points and constituents which 
exhibit trends. 
 
7.12 Trend Analysis 
 
In addition to reviewing the time series graphs, the Mann-Kendall upward trend test and the  
Sen’s test will be performed. These tests are non-parametric tests used for the detection of trend 
in a time series. These tests are widely used in environmental science because there are no 
distributional assumptions and missing data (i.e., non-detects) and irregularly spaced 
measurement periods are permitted.  
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The Mann-Kendall test can be performed at varied confidence intervals; however, a confidence 
interval of 95 percent will be selected. If an upward trend is identified from the results of the Mann-
Kendall test, the Sen’s test will be run since it is appropriate for a high percentage of non-detects 
and is not significantly affected by outliers.   
 
The time series plots will be reviewed, along with the results of the trend analyses, and identified 
data trends will be evaluated. 
 
7.13 Background 
 
The most important quality of background data is that it reflects the historical conditions unaffected 
by the activities it is designed to be compared against.  All detection monitoring tests involve 
comparison of compliance point data against background. If natural groundwater conditions have 
changed over time, background measurements from many years ago may not reflect current 
uncontaminated conditions. Similarly, recent background data obtained using improved analytical 
or field methods may not be comparable to older data and might have to be discarded in favor of 
more recent measurements in order to construct an appropriate comparison.  
 
Per the USEPA Unified Guidance, a minimum of eight independent background observations will 
be collected from the monitoring wells before running statistical tests. Although this is still a small 
sample size by statistical standards, it will allow for minimally acceptable estimates of variability 
and evaluation of trend and goodness-of-fit.   
 
Due to the need for sufficiently large sample sizes and the complex behavior of groundwater, 
background will be periodically reviewed and updated per the USEPA Unified Guidance. Because 
the Landfill will be conducting semi-annual groundwater sampling, and at least four to eight new 
measurements should be collected to enable such a test, background will be updated every two 
years. Outlier tests and Wilcoxon rank-sum comparisons will be conducted at each compliance 
well between existing intrawell background and the potential set of newer background. If a non-
significant result is obtained, the newer compliance data will be added to the existing intrawell 
background sample. However, if a significant result occurs, the compliance measurements will be 
reviewed to determine whether a gradual trend or other change has occurred. 
 
7.14 Review of Existing Background 
 
It is understood that potential issues may exist with the current background dataset due to 
historically used sampling procedures and/or the inclusion of trending data and outliers. A 
background database was provided to Blackstone that included data collected from March 2018 
through September 2020 (six total datapoints). Blackstone will evaluate the existing database for 
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outliers, data trends, and consistency once additional datapoints have been collected for 
comparison. The results of this analysis will be submitted under separate cover.  
 
8.0 LIMITATIONS 
 
This report was prepared in accordance with that level of skill and care ordinarily exercised by 
other members of Blackstone’s profession practicing in the same locality and under similar 
conditions when the services were provided.  No warranties, express or implied, are intended or 
made.   
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CONTINENTAL CEMENT COMPANY 
  



Table 1a
Existing Monitoring Well and Piezometer Network

Continental Cement Landfill
Permit Number 82-SDP-16-97P

Well ID
Location       
(Easting / 
Northing)

TOC 
Elevation

Total 
Depth

Approximate 
Groundwater 

Elevation

Screen 
Length 

(ft)
Gradient

1B 2408909 / 546267.4 617.759 574.51 594.44 20 Upgradient
2A 2409895 / 545676.1 589.596 524.98 560.98 20 Downgradient

1A 2408901 / 546267.5 617.272 474.43 482.73 20 Sidegradient
3 2410005 / 545114 569.372 468.07 501.57 20 Upgradient
4 2408798 / 545106.5 490.901 456.38 484.19 NA Downgradient
5 2408744 / 545496.4 490.488 463.20 486.37 10 Sidegradient
11 2409216 / 544852 533.597 423.25 472.73 20 Downgradient
12 2408546 / 545902.2 526.758 448.86 474.79 20 Downgradient
13 2409208 / 544442.7 564.989 465.26 505.99 40 Upgradient
14 2408613 / 544786.9 488.497 456.39 473.98 20 Downgradient
15 2407821 / 543883.2 565.03 429.68 497.64 20 Upgradient
16 2408010 / 545084.8 483.558 417.30 471.64 20 Downgradient
18 2408823 / 545092.4 490.733 423.35 481.88 20 Downgradient

3L 2410007 / 545144.4 570.355 417.69 474.18 10 Upgradient
4L 2408806 / 545112.6 490.527 429.23 481.71 10 Downgradient
7 2409278 / 547324.6 598.23 412.83 469.56 13.5 Downgradient

16L 2408015 / 545093.8 483.22 367.39 471.07 20 Downgradient
19 2409193 / 546682.8 615.295 399.55 470.06 20 Downgradient

2CR 2409765 / 545875.7 592.563 486.12

Leachate-
Sump 2408957 / 545743.8 536.522

Quarry-
Sump 2407834 / 544450.5 485.636 443.42 449.74

MW-9 2409452 / 545411.2 596.29 498.49 Dry
MW-10 2409664 / 545430.8 594.155 495.79 495.79
UL-1 2409014 / 545798.2 553.785 544.38 Dry
LL-1 2409020 / 545789.2 553.39 528.79 532.49
UL-2 2408874 / 545928 542.305 535.15 537.44
LL-2 2408869 / 545936 540.732 529.83 530.60
UL-3 2408805 / 546029.2 543.105 535.69 536.69
LL-3 2408810 / 546021.1 541.198 530.47 Dry

Leachate Monitoring Points

Upper GBZ Monitoring Wells

Middle GBZ Monitoring Wells

Silurian GBZ Monitoring Wells

Stope Monitoring Well

Sump Monitoring Wells

All TD and groundwater elevation are based off the most recent Jan, 2021 field activites or as-builts
* - Unknown if well is still in place
Blank cells are unknown



Table 1b
Proposed Monitoring Well and Piezometer Network

Continental Cement Landfill
Permit Number 82-SDP-16-97P

Well ID
Location       
(Easting / 
Northing)

TOC 
Elevation

Total 
Depth

Approximate 
Groundwater 

Elevation

Screen 
Length 

(ft)
Gradient

1B 2408909 / 546267.4 617.759 43.249 594.44 20 Upgradient
2A 2409895 / 545676.1 589.596 64.616 560.98 20 Downgradient

1A 2408901 / 546267.5 617.272 142.842 482.73 20 Downgradient
3 2410005 / 545114 569.372 101.302 501.57 20 Sidegradient
4 2408798 / 545106.5 490.901 34.521 484.19 NA Downgradient
5 2408744 / 545496.4 490.488 27.29 486.37 10 Downgradient
11 2409216 / 544852 533.597 110.347 472.73 20 Downgradient
12 2408546 / 545902.2 526.758 77.898 474.79 20 Downgradient
13 2409208 / 544442.7 564.989 99.729 505.99 40 Upgradient
14 2408613 / 544786.9 488.497 32.107 473.98 20 Downgradient
15 2407821 / 543883.2 565.03 135.35 497.64 20 Upgradient
16 2408010 / 545084.8 483.558 66.26 471.64 20 Downgradient
18 2408823 / 545092.4 490.733 67.383 481.88 20 Downgradient
3L 2410007 / 545144.4 570.355 152.67 474.18 10 Sidegradient
4L 2408806 / 545112.6 490.527 61.297 481.71 10 Downgradient
7 2409278 / 547324.6 598.23 185.4 469.56 13.5 Upgradient

16L 2408015 / 545093.8 483.22 115.83 471.07 20 Downgradient
19 2409193 / 546682.8 615.295 215.745 470.06 20 Downgradient

2CR 2409765 / 545875.7 592.563 486.12

Leachate-
Sump 2408957 / 545743.8 536.522

Quarry-
Sump 2407834 / 544450.5 485.636 443.42 449.74

MW-9 2409452 / 545411.2 596.29 498.49 Dry
MW-10 2409664 / 545430.8 594.155 495.79 495.79
UL-1 2409014 / 545798.2 553.785 544.38 Dry
LL-1 2409020 / 545789.2 553.39 528.79 532.49
UL-2 2408874 / 545928 542.305 535.15 537.44
LL-2 2408869 / 545936 540.732 529.83 530.60
UL-3 2408805 / 546029.2 543.105 535.69 536.69
LL-3 2408810 / 546021.1 541.198 530.47 Dry

Shallow GBZ Monitoring Wells

Deep GBZ Monitoring Wells

Stope Monitoring Well

Sump Monitoring Wells

Leachate Monitoring Points

All TD and groundwater elevation are based off the most recent Jan, 2021 field activites or as-builts
* - Unknown if well is still in place
Blank cells are unknown



Table 2
Monthly Static Waterlevel Measurements

Continental Cement Landfill
Permit Number 82-SDP-16-97P

1/9/2020 2/11/2020 3/16/2020 4/7/2020 5/12/2020 6/9/2020 7/14/2020 8/11/2020 9/4/2020 10/13/2020 1/28/2021 2/22/2021
MW-1A 483.01 482.77 483.71 483.87 483.07 482.67 482.58 481.32 481.37 480.57 481.81 482.73
MW-3 470.27 473.45 470.95 468.54 495.05 501.57
MW-4 484.37 484.78 485.1 485.6 484.8 485.33 484.6 483.9 483.4 483.8 483.93 484.19
MW-5 486.68 487.05 487.5 486.92 486.49 487.39 487.34 483.32 481.59 485.29 486.71 486.37

MW-11 470.82 471.36 474.01 470.97 468.37 468.21 467.23 465.11 465.56 464.21 465.6 472.73
MW-12 474.98 472.86 476.04 474.86 475.05 475.05 474.43 473.26 471.86 473.31 474.14 474.79
MW-13 508.14 514.79 509.9 507.79 507.79 508.59 505.89 505.99 505.99 NM NM
MW-14 474 474.15 474.66 474.65 473.54 473.95 473.71 472.2 472.3 472.5 473.11 473.98
MW-15 498.38 498.23 508.98 500.73 498.66 497.82 498.22 495.53 495.48 495.13 496.12 497.64
MW-16 471.2 471.16 471.56 472.11 471.16 471.36 470.72 469.19 468.36 469.16 470.57 471.64
MW-18 480.67 480.57 481.84 481.52 480.28 480.74 479.89 478.93 478.73 478.68 479.95 481.88
MW-3L 469.21 470.05 473.21 470.83 468.45 467.31 467.29 464.46 464.26 463.01 467.66 474.18
MW-4L 480.53 480.68 481.8 481.48 480.25 480.58 479.75 478.74 478.68 478.58 480.28 481.71
MW-7 469.28 468.08 469.71 469.59 466.98 466.98 466.63 463.18 463.58 462.73 466.16 469.56

MW-16L 465.87 466.71 469.37 465.52 461.67 462.82 461.9 458.97 459.09 458.72 462.66 471.07
MW-19 469.13 468.52 470.78 469.65 468.43 466.9 466.79 464.53 465.3 463.1 466.12 470.06
MW-1B 594.27 594.44 594.68 594.76 595.33 594.61 594.17 588.83 588.36 589.16 594.47 594.44
MW-2A 560.86 560.48 561.05 561.43 561.04 561.25 560.36 560.36 560.1 560.6 561.02 560.98

MW-2CR NM NM NM NM NM NM NM NM NM NM NM NM 
Q-Sump 453.74 453.72 455.44 453.75 453.21 453.31 453.64 447.07 447.07 455.08 455.19 449.74

Leachate Monitoring Point
MW-9 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry

MW-10 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 495.89 495.94
UL-1 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 545.07
LL-1 531.52 530.69 Dry Dry 531.27 531.77 531.64 531.14 530.89 531.69 532.49 532.91
UL-2 536.34 536.99 537.09 536.08 NM NM NM Dry Dry NM 537.44 537.47
LL-2 530.48 530.44 530.45 531.7 NM NM NM 530.53 Dry NM 530.6 530.78
UL-3 Dry 535.85 536.13 535.99 NM NM 536.34 Dry Dry 537.81 536.69 536.52
LL-3 Dry Dry Dry 531.10 NM NM Dry Dry Dry Dry Dry Dry

NM - Not Monitored
msl - mean sea level

Monitoring 
Point ID

Date



Table 3
Sample Method, Collection, Preservation, and Holding Time

Continental Cement Landfill
Permit Number 82-SDP-16-97P

Analysis Method Containers Preservatives Holding Times

Total Metals EPA Method 6010B 500 mL plastic
HNO3 pH<2; Cool 4 

degrees Celsius
6 Months

Chloride SM4500 125 mL plastic Cool 4 degrees Celsius 28 Days

Total Dissolved Solids SM 2540 500 mL plastic Cool 4 degrees Celsius 28 Days

Sulfate 9056 125 mL plastic Cool 4 degrees Celsius 28 Days

Nitrate/Nitrite SM 4500 125 mL plastic Cool 4 degrees Celsius 48 Hours

Phosphorous EPA 365.1 125 mL plastic
H2SO4 pH<2; Cool 4 

degrees Celsius
28 Days
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APPENDIX A 
 

CONTINENTAL CEMENT COMPANY 
Boring Logs and Well Construction Diagrams   









































































































 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

CONTINENTAL CEMENT COMPANY 
Example Field Forms 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CONTINENTAL CEMENT GROUNDWATER SAMPLING LOG 
 
Site Name: Continental Cement CKD Monofil    Date:               
 
Weather Conditions:       Purging/Sampling Device:   Hydrasleeves        
 
Samplers:        Analytical Parameters:  _______________________________________________________________  
 
  

Sample 
Location 

Sample 
Time 

Water Level 
(ft btoc) 

Total Depth 
(ft btoc) 

Temperature 
(Degrees C) pH Conductivity 

(uS/cm) 
Sample 

Appearance 
Sample 

Odor 
Comments 

MW-1B          

MW-2A          

MW-1A          

MW-3          

MW-4          

MW-5          

MW-11          

MW-12          

MW-13          

MW-14          

MW-15          

MW-16          

 

  

Field Observations/Comments: 



CONTINENTAL CEMENT GROUNDWATER SAMPLING LOG 
 
Site Name: Continental Cement CKD Monofil    Date:               
 
Weather Conditions:       Purging/Sampling Device:   Hydrasleeves        
 
Samplers:        Analytical Parameters:  _______________________________________________________________  
 
  

Sample 
Location 

Sample 
Time 

Water Level 
(ft btoc) 

Total Depth 
(ft btoc) 

Temperature 
(Degrees C) pH Conductivity 

(uS/cm) 
Sample 

Appearance 
Sample 

Odor 
Comments 

MW-18          

MW-3L          

MW-4L          

MW-7          

MW-16L          

MW-19          

Q-Sump          

MW-2CR          

 
 
 
 
 
 
 
 
 
 
 
 
 

Field Observations/Comments: 



 
CONTINENTAL CEMENT MONITORING POINT SAMPLING LOG 

 
Site Name: Continental Cement CKD Monofil    Date:               
 
Weather Conditions:       Purging/Sampling Device:           
 
Samplers:        Analytical Parameters:  _______________________________________________________________  
 
  

Sample 
Location 

Sample 
Time 

Water Level 
(ft btoc) 

Total Depth 
(ft btoc) 

Temperature 
(Degrees C) pH Conductivity 

(uS/cm) 
Sample 

Appearance 
Sample 

Odor 
Volume purged & 
Final Water Level 

MW-9          

MW-10          

UL-1          

LL-1          

L-Sump          

UL-2          

LL-2          

UL-3          

LL-3          

 
 
 
 
 
 
 
 

 
 

Field Observations/Comments: 



 
 

 

 
 
 
 
 
 
 
 
 
 

 
APPENDIX C 

 
CONTINENTAL CEMENT COMPANY 

Example Chain of Custody 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Matrix *
Date

Non Conformance(s):
YES   /   NO

Page: _____
of: _____
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or
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Phone: 
Email:

Sample Disposal:
[   ] Dispose as appropriate   
[   ] Return
[   ] Archive: ______________
[   ] Hold: _________________

CHAIN-OF-CUSTODY Analytical Request Document
Submitting a sample via this chain of custody constitutes acknowledgment and acceptance of the Pace Terms and

Conditions found at: https://info.pacelabs.com/hubfs/pas-standard-terms.pdf 
Chain-of-Custody is a LEGAL DOCUMENT - Complete all relevant fields

Purchase Order # :
Quote #:

DW PWS ID #:
DW Location Code:

Turnaround Date Required: Immediately Packed on Ice:
[   ] Yes           [   ] No

Rush:  (Expedite Charges Apply)
     [    ] Same Day   [    ] Next Day
     [    ] 2 Day  [    ] 3 Day 
     [    ] 4 Day  [    ] 5 Day

Field Filtered (if applicable):
[   ] Yes           [   ] No

Analysis: ___________________

Date Time

* Matrix Codes (Insert in Matrix box below): Drinking Water (DW), Ground Water (GW), Wastewater (WW), 
   Product (P), Soil/Solid (SL), Oil (OL), Wipe (WP), Air (AR), Tissue (TS), Bioassay (B), Vapor (V), Other (OT)

Customer Sample ID
Comp / 

Grab
Collected (or 

Composite Start)
Composite End Res

Cl

Collected By (signature):

Collected By (print):

LAB Sample Temperature Info:
Temp Blank Received:  Y   N   NA
Therm ID#:  _________________
Cooler 1 Temp Upon Receipt: __oC
Cooler 1 Therm Corr. Factor:___oC
Cooler 1 Corrected Temp: _____oC
Comments: 

LAB USE ONLY- Affix Workorder/Login Label Here or List Pace Workorder Number or 
MTJL Log-in Number Here

ALL BOLD OUTLINED AREAS are for LAB USE ONLYCompany:

Address: 
Container Preservative Type ** Lab Project Manager:

Report To: Email To: 
** Preservative Types: (1) nitric acid, (2) sulfuric acid, (3) hydrochloric acid, (4) sodium hydroxide, (5) zinc acetate, 
(6) methanol, (7) sodium bisulfate, (8) sodium thiosulfate, (9) hexane, (A) ascorbic acid, (B) ammonium sulfate, 
(C) ammonium hydroxide, (D) TSP, (U) Unpreserved, (O) Other ______________

Copy To: Site Collection Info/Address:

Analyses Lab Profile/Line:
Customer Project Name/Number: State:        County/City:           Time Zone Collected:

             /                                    [   ]PT  [    ]MT  [    ]CT  [    ]ET
Lab Sample Receipt Checklist:
Custody Seals Present/Intact Y N NA
Custody Signatures Present   Y N NA
Collector Signature Present  Y N NA
Bottles Intact               Y N NA
Correct Bottles              Y N NA
Sufficient Volume            Y N NA
Samples Received on Ice      Y N NA
VOA - Headspace Acceptable   Y N NA
USDA Regulated Soils         Y N NA
Samples in Holding Time      Y N NA
Residual Chlorine Present    Y N NA
Cl Strips: _____________________
Sample pH Acceptable         Y N NA
pH Strips: _____________________
Sulfide Present              Y N NA
Lead Acetate Strips: ___________

LAB USE ONLY:
Lab Sample # / Comments:

Site/Facility ID #: Compliance Monitoring?
[   ]  Yes          [   ] No

# of 
Ctns

Time

Billing Information:

Trip Blank Received:  Y   N   NA
HCL     MeOH    TSP    Other

Received by/Company: (Signature) Date/Time:

Received by/Company: (Signature) Date/Time:

Date/Time:

Date/Time:

      MTJL LAB USE ONLY
Table #:
Acctnum:
Template:
Prelogin:

Customer Remarks / Special Conditions / Possible Hazards: Type of Ice Used:              Wet         Blue         Dry         None    SHORT HOLDS PRESENT (<72 hours) :     Y     N      N/A

Packing Material Used: Lab Tracking #:

Radchem sample(s) screened (<500 cpm):       Y       N       NA
Samples received via:
    FEDEX         UPS       Client     Courier    Pace Courier

PM:
PB:

Date/Time:

Relinquished by/Company: (Signature)

Relinquished by/Company: (Signature)

Received by/Company: (Signature) Date/Time:Relinquished by/Company: (Signature)
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CONTINENTAL CEMENT COMPANY 
HydraSleeve Field Manual 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

























































 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

CONTINENTAL CEMENT COMPANY 
Time Series Plots 
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1.0 INTRODUCTION 
 
This Site Operations Plan (SOP) presents a written plan that details the operations related to the 
Cement Kiln Dust (CKD) monofill operated by Continental Cement Company, LLC (Continental) 
at 301 East Front Street in Buffalo, Scott County, Iowa (Site).  
 
Quarrying and manufacturing of Portland cement products have been conducted at the 
Continental facility since 1924 and other uses are not anticipated in the future. The cement 
manufacturing process includes the heating of limestone with silica, alumina, and iron minerals to 
form clinker. The clinker (nodules of sintered material) is mixed with gypsum and other additives 
and ground into a fine powder to form cement. As part of the manufacturing process, particulate 
matter is generated as a by-product of maintaining kiln chemistry to control the composition of the 
cement product. This material is known as CKD. Continental operates an approximately 20-acre 
monofil for the disposal of CKD. The southern portion of the monofill has been filled to original 
grade and closed in general accordance with the requirements of the Iowa Department of Natural 
Resources (IDNR) Permit Number 82-SDP-15-96C. An active monofill disposal cell is operated 
under IDNR Permit Number 82-SDP-16-97P.  Historically, an average of 30 tons of CKD per day 
has been disposed at the monofill. Current operations and practices have reduced the amount of 
CKD sent to the monofill on a regular basis, with typical monthly disposal rates of 10 tons.  
 
1.1 Site Information (567 IAC 115.13(1)) 
 
Information Name Address Telephone 

Number 

Owner/Applicant Continental Cement Company, 
LLC 

301 East Front Street  
Buffalo, Iowa 52728 563-323-2751 

Responsible 
Official Shawn Mages, Plant Manager 301 East Front Street  

Buffalo, Iowa 52728 563-328-6236 

Licensed Design 
Engineer 

Kyle Kukuk, P.E., Blackstone 
Environmental, Inc., Iowa 
License Number: 22790 

16200 Foster  
Overland Park, Kansas 
66085 

913-495-9990 

 
1.2 Site Legal Description (567 IAC 115.13(2)) and Proof of Ownership (567 IAC 115.13(9)) 
 
The Site is shown on Figure 1 and is located approximately four miles west of Davenport, Iowa 
within Sections 14, 15, 22, and 23 of Township 77 North, - Range 2 East (Buffalo Township), 
Scott County, Iowa. The development fill area is located between N 1500 to N 2300 and W 300 
to E 500. The facility has been in operation, under various ownership, from 1924 for the quarrying 
of limestone rock and the manufacture of Portland cement.  The CKD landfill is located in an 
inactive portion of the quarry approximately 2,000 feet east of the active quarry area and 
comprises approximately 20 acres.  A copy of the legal description is provided in Appendix A.  
 



REVISED Site Operations Plan 
Continental Cement Company, LLC 
Buffalo, Iowa 

 

© 2021 Blackstone Environmental, Inc.  Page 2 of 12 November 5, 2021 
Project No. 3204 

1.3 Site Map (567 IAC 115.13(3)) 
 
Figure 2 is a map of the Continental facility that includes the zoning and land use, haul routes, 
homes and buildings within a half-mile, and section lines and legal boundaries. Airports or 
runways are not located near the Site.  Figure 3 is the landfill location.  
 
1.4 Waste Data (567 IAC 115.13(4),(6)) 
 
The cement manufacturing process includes the heating of limestone with silica, alumina, and 
iron minerals to form clinker. The clinker (nodules of sintered material) is mixed with gypsum and 
other additives and ground into a fine powder to form cement. As part of the manufacturing 
process, particulate matter, referred to as CKD, is generated as a by-product of maintaining kiln 
chemistry to control the composition of the cement product. Continental operates an 
approximately 20-acre monofil for the disposal of CKD. The southern portion of the monofill has 
been filled to original grade and closed in general accordance with the requirements of the Iowa 
Department of Natural Resources (IDNR) Permit Number 82-SDP-15-96C. An active monofill 
disposal cell is operated under IDNR Permit Number 82-SDP-16-97P.  An average of 10 tons of 
CKD per month is disposed at the monofill. 
 
A sample of the CKD material was collected on October 8, 2021 and analyzed for Toxicity 
Characteristic Leaching Procedure (TCLP) metals, calcium, aluminum, magnesium, iron, and 
potassium. These sample results are considered representative of the wastes currently disposed 
in the landfill. The results are presented in Appendix B. The CKD was also sampled for TCLP 
metals in 2003, 2010, and 2013. The previous results are also included in Appendix B.  
 
1.5 Organization of Project Management (567 IAC 115.13(5)) 
 
The Site is owned and operated by Continental. Mr. Shawn Mages is the Plant Manager and is 
the landfill operator responsible for the overall operation of Continental. The two certified landfill 
operators are Mr. Damion Sadd, Continental Environmental Manager, and Mr. Gary Shaffer, 
Continental Safety Manager.  Mr. Sadd and Mr. Shaffer, as well as other personnel, report to Mr. 
Mages. An organization chart is below.  
 
The Licensed Design Engineer for Continental is: 
Kyle Kukuk, P.E., Iowa License Number: 22790 
Blackstone Environmental, Inc. 
16200 Foster Street 
Overland Park, Kansas 66085 
913-495-9990 
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1.6 Disposal Process (567 IAC 115.13(6)) 
 
The CKD area operates in a consistent and predictable manner because the source and nature 
of the CKD are known. Other waste materials are not allowed in the area.  
 
The CKD is captured with air quality control equipment and stored in a silo located south of the 
landfill. When the silo is filled, the CKD is wetted to control dust and transported by haul truck to 
the monofill where it is dumped. End loaders and bulldozers level and push the piles as needed. 
In general, the monofill is raised uniformly over the surface. The CKD is placed by dumping the 
trucks onto the landfill working face. The placement is determined by the landfill operator on a 
weekly basis. 
 
The CKD is hauled from the silo on an on-site gravel access road, across East Front Street, and 
then again on an on-site gravel access road to the landfill. The gravel access roads have speed 
limits and are wetted as necessary. East Front Street also has a speed limit. Continental 
personnel are responsible for maintaining the access roads in a suitable condition for traffic by 
vehicles.  
 
Due to the cementitious nature of the conditioned CKD, the material tends to bind together when 
placed at the landfill forming a relatively uniform and solid deposit.  The material is able to stand 
at a relatively steep angle of repose with negligible risk of slumping or slope failure.  Further, the 
material is relatively impervious thereby reducing the likelihood of saturation which could reduce 
the shear strength and lead to slope instability. 
 
Employees with duties associated with the storage, handling, transport, or disposal of CKD are 
trained to place CKD in a manner which will reduce the likelihood of slope failures, waste shifts, 
and waste subsidence. Transport vehicle drivers are instructed to place material at a safe distance 
back from the edge of the active cell to avoid surcharging the edge of the cell.  Accumulated 

Continental
16401 Swingley Ridge Road

Chesterfield, Missouri

Plant Manager, Shawn 
Mages

Environmental Manager, 
Damion Sadd, Certified 

Landfill Operator

Safety Manager, Gary 
Shaffer, Certified Landfill 

Operator

IDNR
Land Quality Bureau

Mick Leat

Blackstone Environmental, 
Kyle Kukuk, Licensed Design 

Engineer
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material is periodically pushed into the active cell with earthmoving equipment.  The landfill is also 
inspected weekly so that situations which would lead to mass movement of waste are avoided or 
quickly corrected. 
 
1.7 Equipment Plan 
 
Generally, end loaders and bulldozers are used for placement, compaction, and cover of CKD. 
Other equipment is available for the operators as needed from the maintenance building located 
south of the monofill.  
 
1.7.1 Equipment (567 IAC 115.13(7)) 

 
The table below details the equipment to be used, capacities, and expected loads. 
 

Equipment Capacity Expected Loads 
End loader 12 yards 12 yards 
Haul trucks 60 tons 60 tons 
Bulldozer none none 
Leachate Pump 20 gallons per minute 20 gallons per minute 

 
1.8 Equipment Contingency Plan (567 IAC 115.13(8)) 
 
In the event of equipment breakdown, the equipment is either repaired where it broke down or 
the CKD is removed from the equipment with an excavator and placed into another operating 
vehicle for disposal.  
 
During maintenance downtime of equipment, Continental has other equipment stored in the 
maintenance building that will be used.   
 
In the event of a fire in equipment or vehicles, the fire would be extinguished using fire 
extinguishers located in each vehicle. If the equipment is drivable and safe to be driven after the 
fire has been extinguished, the CKD will be disposed at the landfill. If the equipment is not 
drivable/safe, the CKD will be removed from the equipment with an excavator and placed into 
another operating vehicle for disposal. 
 
1.9 Additional Information 
 
Additional information required by the IDNR is provided below. 
 
1.9.1 Construction and Operation (567 IAC 115.6) 

 
The landfill has been constructed and operates according to the approved plans and term of IDNR 
Landfill Permit Number 82-SDP-16-97P. 
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1.9.2 Inspection Prior to Start-Up (567 IAC 115.12) 

 
The IDNR will be notified when the initial construction of a sanitary disposal project has been 
completed in order that an inspection may be made to determine that the project is constructed 
as designed. Solid waste will not be accepted until that project has been inspected and approved 
by the IDNR. 
 
1.9.3 Facility Development Timetable 

 
The facility has been in operation, under various ownership, since 1924 for the quarrying of 
limestone rock and the manufacture of Portland cement.  The first CKD was placed in the landfill 
in 1980s. The southern portion of the monofill was filled to original grade and closed in 2005 in 
general accordance with the requirements of the Iowa Department of Natural Resources (IDNR) 
Permit Number 82-SDP-15-96C. The northern portion of the monofill is an active cell that was first 
used in 1998. It is operated under IDNR Permit Number 82-SDP-16-97P.  It is expected to provide 
approximately 11 years of capacity at the current waste generation rates.  
 
2.0 GENERAL OPERATING INFORMATION 
 
The general operating requirements outlined in 567 IAC 115.26 are detailed in the following 
sections. 
 
2.1 Cover Materials Quantities and Sources (567 IAC 115.26(1)1(1)) 
 
The monofill is approximately 20 acres in area. The southern portion of the monofill has been 
filled to original grade and closed in general accordance with the requirements of IDNR Permit 
Number 82-SDP-15-96C. Cell 2 is the active cell and is approximately 10 acres in area. It is 
estimated that it has approximately 11 years before it is at capacity. As the active cell has over a 
decade before it is closed, the source, volume, and characteristics of cover material to be used is 
undetermined at this time. It is expected that clay and topsoil overburden from the quarry would 
be used as cover materials.  
 
2.2 Site Area (567 IAC 115.26(1)1(2)) 
 
The Continental CKD monofill is located in an inactive portion of Continental’s former rock quarry 
approximately 2,000 feet east of the active quarry area and comprises approximately 20 acres.  
The monofill is located approximately 1.3 miles east/northeast of the City of Buffalo in Scott 
County, Iowa, and approximately 700 feet north of the Mississippi River. Please refer to Figures 
1, 2, and 3 for the Site location.  
 
The Continental facility is bound by the Mississippi River to the south, Linwood Mining to the east, 
farmland to the north, and undeveloped land, farmland, and residences to the west.  The CKD 
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monofill is located approximately 200 feet from the Linwood Mining facility to the east, 
approximately 1,400 feet from the Mississippi River to the south, and over a mile from the northern 
and western boundaries. 
 
2.3 Solid Waste Unloading (567 IAC 115.26(2)a) 
 
CKD is unloaded at the CKD disposal area only when an operator is on duty at that area. An 
equipment operator unloads and spreads the waste.  
 
2.4 Facility Access (567 IAC 115.26(2)b 
 
Access to the CKD disposal area is restricted to Continental personnel. The Site is not open to 
the public and a gate is located at the entrance to the Site.  
 
2.5 Site Records (567 IAC 115.26(2)c) 
 
Copies of permits, engineering plans, and reports are kept at the Continental offices located at 
301 East Front Street in Buffalo, Iowa. 
 
2.6 Permanent Sign (567 IAC 115.26(2)d 
 
The Site is not open to the public and has a permanent sign posted at the site entrance specifying: 

• Name of operation. 
• That the site is not open to the public. 
• An emergency telephone number. 

 
2.7 Collection of Leachate (567 IAC 115.26(2)e) 
 
The monofill has an engineered clay liner and leachate collection system to contain and remove 
leachate from the landfill units.  Design plans for the leachate collection system were completed 
in 1997 and an as-built construction drawing for the system was completed in 2001. The leachate 
collection system consists of upper and lower drainage layers that include a 4-foot-thick clay layer 
between the two. The upper drainage layer has two 2-inch diameter slotted polyvinyl chloride 
(PVC) collection lines installed in a 1-foot-thick sand drainage layer. Three monitoring points (UL-
1, UL-2, and UL-3) monitor the leachate thickness in the upper drainage layer. The lower drainage 
layer is located below the 4-foot-thick clay liner and consists of a 1-foot-thick sand drainage layer. 
No PVC leachate collection lines were installed in the lower drainage layer. Three monitoring 
points (LL-1, LL-2, and LL-3) monitor the leachate thickness in the lower drainage layer.  
 
The slotted 2-inch PVC collection lines in the upper drainage layer connect to the 6-inch solid 
PVC header line which drains into the leachate collection sump. Both leachate collection lines 
have cleanout points installed at the intersections with the header line on the west side of the 
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monofill. The leachate collection lines are jetted and cleared a minimum of once per year or as 
needed.  
 
A 10-foot diameter, 12-foot deep, leachate collection sump is located along the southwest portion 
of the monofill. The 6-inch leachate header drains to the collection sump where it is ultimately 
pumped out and conveyed back up to the top of the landfill and applied to the waste mass via 
sprinkler system for dust suppression. Recent updates include installation of solar powered 
equipment and a supervisory control and data acquisition (SCADA) system to allow for the 
operators to monitor the leachate sump pump status remotely.  
 
The solar powered leachate pumping system equipment includes solar panels, leachate pump 
with level-sensing transducer, leachate piping to the active face, leachate sprayer, and mounting 
equipment. The SCADA system and monitoring station at the leachate sump includes a leachate 
sump level, high level alarm of leachate sump, and low-level shutoff of leachate sump.  
 
The total volume of leachate collected for each month is recorded as well as the elevation of 
leachate in the piezometers. If the water column is greater than one foot, these monitoring points 
are purged until the water column is less than one foot. This information is provided to the IDNR 
in the Annual Water Quality Control Report.  
 
The combined landfill liner system, drainage, and leachate collection systems are present to 
prevent contaminants from being released to groundwater. 
 
Leachate recirculation is not an approved activity, nor is it currently conducted at the Site. 
Leachate is only used to control dusts and prevent erosion as these activities are not expected to 
exacerbate leachate head issues. Should recirculation be desired in the future, a request for 
approval will be submitted to IDNR.  
 
2.8 Inclement Weather Operations (567 IAC 115.26(2)f) 
 
An all-weather fill area, which is accessible for disposal during all weather conditions, is present 
at the Site. The roads at the Continental Site are inspected periodically and are resurfaced as 
necessary. The CKD is wetted prior to transport and is therefore, not susceptible to high winds. 
Additionally, leachate is sprayed on the CKD to reduce dust entrainment. A snowplow or bulldozer 
are used when snow is present to maintain the roadways.  
 
2.9 Cover Material (567 IAC 115.26(2)g) 
 
Daily cover is accomplished through placement of CKD and spraying of leachate. CKD is covered 
if inactive for 60 days. Clay is used as cover material followed by topsoil for long-term cover 
material. 
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2.10 Grading and Drainage Control (567 IAC 115.26(2)h) 
 
Surrounding area runoff is not allowed into the landfill. Area grade diverts any runoff away from 
or around the landfill area. Rain that falls directly onto the uncapped monofill area is contained 
within the monofill and percolates into the landfilled waste. Such percolation is collected as 
leachate. 
 
2.11 Finished Surface Maintenance (567 IAC 115.26(2)i) 
 
The finished surface of the monofill is repaired as required, covered with soil, and seeded with 
native grasses or other suitable vegetation immediately upon completion or promptly in the spring 
on areas terminated during winter conditions. As necessary, seeded slopes are covered with 
straw or similar material to prevent erosion. 
 
2.12 Landfill Inspections (567 IAC 115.26(2) j, k, and l) 
 
The monofill area is staked and inspected semi-annually by a professional engineer registered in 
the State of Iowa. A Semi-Annual Engineers Report is prepared by the engineer and submitted to 
the IDNR within 30 days of the inspection. The report includes areas of conformance or 
nonconformance with the approved plans and specifications.  
 
If any pockets, seams, or layers of sand or other highly permeable material are encountered at 
the landfill, the permit holder will promptly notify the IDNR and will ensure that a professional 
engineer registered in the State of Iowa has certified that sands encountered were excavated or 
sealed off properly or otherwise handled as explicitly provided for in the permit before solid waste 
is disposed of in that area of the monofill.  
 
The total volume of leachate collected for each month is recorded as well as the elevation of 
leachate in the piezometers. This information is provided to the IDNR in the Annual Water Quality 
Control Report. 
 
2.13 Hydrologic Monitoring System (567 IAC 115.26(3) 
 
A Revised Hydraulic Monitoring System Plan dated March 29, 2021 (Revised April 19, 2021) was 
submitted to the IDNR that presents sampling and analysis procedures for the Continental 
monofill. The Revised Hydraulic Monitoring System Plan describes the hydrogeologic setting of 
the facility, the groundwater monitoring network, groundwater bearing zones, background and 
compliance monitoring parameters and frequencies, sampling procedures, groundwater flow 
characteristics, and statistical methodology. 
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3.0 OPERATING REQUIREMENTS FOR ALL SANITARY DISPOSAL PROJECTS (567 IAC 
115.27)  

 
Continental’s general operating procedures to comply 567 IAC 115.27 (455B) are presented 
below.  
  

• 115.27(1) Open burning is not conducted at the Site.  
 

• 115.27(2) Litter is not disposed of at the Site. Litter from Site operations is containerized 
and disposed of at the Scott County Landfill.  
 

• CKD is confined to the CKD disposal area. Due to the nature of CKD, it is not strewn 
beyond the confines of the operating area.  
 

• 115.27(3) Scavenging is prohibited. As the waste disposed consists of CKD, materials to 
be scavenged or salvaged are not present.  
 

• 115.27(4) As the landfill only accepts CKD, the waste stream does not support rodents, 
insects, or other vermin. The landfill does not produce a nuisance odor.  
 

• 115.27(5) Equipment designated in the plans and specifications, or equivalent equipment 
are used to operate the site. Generally, end loaders and bulldozers are used for 
placement, compaction, and cover of CKD. Other equipment is available for the operators 
as needed from the maintenance building located south of the monofill.  

 
• 115.27(6) The major internal roads consist of all-weather construction and are maintained 

in good condition. Dust is controlled on internal roads.  
 

• 115.27(7) The Site is not open to the public.  
 

• 115.27(8) Free liquids or waste containing free liquids are not disposed at the CKD landfill.  
 
4.0 SPECIFIC REQUIREMENTS FOR A SANITARY LANDFILL PROPOSING TO ACCEPT A 

SPECIFIC TYPE OF SOLID WASTE 
 
4.1 Plan Requirements (567 IAC 115.28(1)) 
 
The cement manufacturing process includes the heating of limestone with silica, alumina, and 
iron minerals to form clinker. The clinker is mixed with gypsum and other additives and ground 
into a fine powder to form cement. As part of the manufacturing process, CKD is generated as a 
by-product of maintaining the composition quality of the cement product. The average chemical 
composition of CKD reflects the composition of the feed rock and soils and includes the following 
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compounds: CaCO3, CaO, AL2O3, Ca(OH)2, Ca(MgFe)(CO3)2, SiO2, K2SO4, KCl, and 
CaMg(CO3)2. 
 
A sample of the CKD material was collected on October 8, 2021 and analyzed for TCLP Metals, 
calcium, aluminum, magnesium, iron, and potassium. These sample results are considered 
representative of the wastes currently disposed in the landfill. The results are presented in 
Appendix B.  
 
The monofill has an engineered clay liner and leachate collection system to contain and remove 
leachate from the landfill units. Please refer to Section 2.7 for further details. A Revised Hydraulic 
Monitoring System Plan dated March 29, 2021 (Revised April 19, 2021) is in use at the Site that 
presents sampling and analysis procedures for the monofill. Please refer to Section 2.13 for 
further details.   
 
4.2 Specific operating requirements for sanitary landfills proposing to accept a specific 

type of solid waste (567 IAC 115.28(2))   
 
Continental’s monofill is used for the disposal of CKD fill only. Other wastes are not accepted. 
Continental’s specific operating requirements to comply 567 IAC 115.28(2) are presented below. 
  
4.3 Daily, Intermediate, and Final Cover (567 IAC 115.28(2)a) 
 
In general accordance with the permit, the CKD waste is covered and graded with a minimum of 
6-inches of compacted soil if inactive for 60 days rather than daily as CKD is the only waste 
accepted.  
 
Disposal areas in the monofill not used for more than 60 days will be covered with an additional 
six inches of soil for a total of one foot of cover material. Areas will be seeded as required to 
prevent erosion.  
 
The final cover will be consistent with the proposed land use and will not be less than two feet. 
Final cover is described in the Closure and Development Plan dated January 1997 and a 
Supplemental to Cement Kiln Dust Closure and Development Plan dated June 1997 that has 
been submitted to the IDNR. 
 
4.4 Number and Duties of Personnel (567 IAC 115.28(2)b) 
 
The CKD monofill is owned, operated, and managed by Continental. The designated person 
responsible for operations is identified in Section 1.5 above. There are two certified operators and 
multiple employees that operate landfill equipment and perform filling and cover operations.  Key 
features of the facility will be inspected on an approximately monthly basis in order to supplement 
the biannual inspections. The form included in Appendix C will be used by the Certified Operators 
on an approximately monthly basis to inspect the facility.  
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4.5 Storage and Preliminary Processing of Solid Waste (567 IAC 115.28(2)c) 
 
The CKD area operates in a consistent and predictable manner because the source and nature 
of the CKD are known. Other waste materials are not allowed in the area. The CKD is wetted and 
transported by haul truck to the monofill where it is dumped. CKD is wetted prior to transport to 
control dusts during transport of wastes to the working face for disposal. End loaders and 
bulldozers level and push the piles as needed. In general, the monofill is raised uniformly over 
the surface.  
 
4.6 Safety Procedures and Equipment and Operating Equipment (567 IAC 115.28(2)d and 

e) 
 
Typical equipment used to manage landfill operations includes end loaders and bulldozers. Other 
equipment is available to the operators if the need arises from the maintenance building located 
south of the monofill. In the event of an equipment breakdown, equipment is repaired. In the event 
of fire, landfill equipment is equipped with a fire extinguisher. The Scott County fire department 
will be called depending on the severity of the condition or in the event of personnel injury. 
Maintenance downtime is predictably rare and of very short duration. 
 
Equipment designated in the plans and specifications, or equivalent equipment will be used to 
operate the Site. 
 
4.7 Buildings and Shelter (567 IAC 115.28(2)f) 
 
An approximately 4,200 square foot maintenance building is located south of the monofill. The 
maintenance building contains an office, breakroom, and maintenance area.  
 
4.8 Mine Monitoring 
 
In a letter dated September 9, 2020, IDNR required the sampling of monitoring well MW-2CR 
annually to monitor groundwater quality downgradient from the landfill. The monitoring well is 
located on Continental’s property and closely adjacent to the landfill.  The well was installed in 
2017 by Terracon Consultants. According to Terracon Consultants’ Well Record, the well was 
drilled to a depth of 107 feet where an open mine was encountered. Based on the Well Record, 
the well casing was grouted to 19 feet below ground surface (bgs) and was not sealed from 19 
feet bgs down. The Well Record indicates the bottom of the well is open to a Linwood Mining and 
Materials (Linwood) mine shaft.  Linwood is located adjacent to Continental and has mine shafts 
that are under the Continental property. The mine shafts beneath the Continental property are no 
longer mined and are used to exhaust lime kiln dust and gases. Continental has not granted 
Linwood permission to exhaust beneath their property and there are no agreements between the 
companies regarding the exhaust. 
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In the past, MW-2CR was not able to be sampled due to the amount of exhaust released when 
the well cap was opened. Continental has coordinated with Linwood to sample the well during a 
temporary shutdown of Linwood kilns and/or during a period when exhausts are treated through 
other emission control equipment.  During 2021, Linwood indicated they were having a temporary 
shutdown of their kilns on October 8, 2021 and the well was sampled.  
 
In July 2021, groundwater monitoring well MW-21 was installed on the eastern boundary of the 
Site, adjacent to the Linwood property but not within the mine shaft. This well is now sampled as 
part of the routine semi-annual monitoring.  
 
These samples will be used along with the routine groundwater results to monitor and evaluate 
conditions within the mine as they relate to Continental operations to ensure that the materials 
present within the mine are not contributing to or exacerbating leachate releases associated with 
Continental. The results of MW-2CR and MW-21 monitoring will be included as part of a separate 
report.  
 
5.0 EMERGENCY RESPONSE AND REMEDIAL ACTION PLANS (567 IAC 115.30)  

  
In 2021, Continental updated their Emergency Response and Remedial Action Plan (ERRAP) to 
comply with 567 IAC 115.30. A copy of the updated plan is included in Appendix D.   
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November 02, 2021

LIMS USE: FR - LINDSAY JAMES
LIMS OBJECT ID: 60384336

60384336
Project:
Pace Project No.:

RE:

Lindsay E. James
Blackstone Environmental, Inc.
16200 Foster Street
Overland Park, KS 66085

Cont. 3185

Dear Lindsay James:

Enclosed are the analytical results for sample(s) received by the laboratory on October 09, 2021.  The results relate only to
the samples included in this report.  Results reported herein conform to the applicable TNI/NELAC Standards and the
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report.

The test results provided in this final report were generated by each of the following laboratories within the Pace Network:
• Pace Analytical Services - Kansas City

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Hank Kapka
hank.kapka@pacelabs.com

PM Lab Management
(913)599-5665

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 1 of 12
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CERTIFICATIONS

Pace Project No.:
Project:

60384336
Cont. 3185

Pace Analytical Services Kansas
9608 Loiret Boulevard, Lenexa, KS  66219
Missouri Inorganic Drinking Water Certification #: 10090
Arkansas Drinking Water
Arkansas Certification #: 20-020-0
Arkansas Drinking Water
Illinois Certification #: 2000302021-3
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116
Louisiana Certification #: 03055

Nevada Certification #: KS000212020-2
Oklahoma Certification #: 9205/9935
Florida: Cert E871149 SEKS WET
Texas Certification #: T104704407-19-12
Utah Certification #: KS000212019-9
Illinois Certification #: 004592
Kansas Field Laboratory Accreditation: # E-92587
Missouri SEKS Micro Certification: 10070

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 2 of 12
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SAMPLE SUMMARY

Pace Project No.:
Project:

60384336
Cont. 3185

Lab ID Sample ID Matrix Date Collected Date Received

60382604002 CKD 1 Water 10/08/21 11:53 10/09/21 08:45

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 3 of 12
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60384336
Cont. 3185

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60382604002 CKD 1 EPA 6010 12 PASI-KJLH

EPA 7470 1 PASI-KVRB

PASI-K = Pace Analytical Services - Kansas City

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 4 of 12
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60384336
Cont. 3185

Sample: CKD 1 Lab ID: 60382604002 Collected: 10/08/21 11:53 Received: 10/09/21 08:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6010  Preparation Method: EPA 3010
Leachate Method/Date: EPA 1311; 10/21/21 18:21  Initial pH: 11.43; Final pH: 11.67
Pace Analytical Services - Kansas City

6010 MET ICP, TCLP

Aluminum 2710 ug/L 10/25/21 11:03 7429-90-510/22/21 12:072000 1
Arsenic ND mg/L 10/25/21 11:03 7440-38-210/22/21 12:070.50 1
Barium ND mg/L 10/25/21 11:03 7440-39-310/22/21 12:072.5 1
Cadmium ND mg/L 10/25/21 11:03 7440-43-910/22/21 12:070.050 1
Calcium 830000 ug/L 10/25/21 11:03 7440-70-210/22/21 12:0750000 1
Chromium ND mg/L 10/25/21 11:03 7440-47-310/22/21 12:070.10 1
Iron ND ug/L 10/25/21 11:03 7439-89-610/22/21 12:071000 1
Lead ND mg/L 10/25/21 11:03 7439-92-110/22/21 12:070.50 1
Magnesium ND ug/L 10/25/21 11:03 7439-95-410/22/21 12:0750000 1
Potassium 68000 ug/L 10/25/21 11:03 7440-09-710/22/21 12:0750000 1
Selenium ND mg/L 10/25/21 11:03 7782-49-210/22/21 12:070.50 1
Silver ND mg/L 10/25/21 11:03 7440-22-410/22/21 12:070.10 1

Analytical Method: EPA 7470  Preparation Method: EPA 7470
Leachate Method/Date: EPA 1311; 10/21/21 18:21  Initial pH: 11.43; Final pH: 11.67
Pace Analytical Services - Kansas City

7470 Mercury, TCLP

Mercury ND mg/L 10/25/21 09:38 7439-97-610/23/21 15:170.0020 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/02/2021 07:34 AM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60384336
Cont. 3185

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

751580
EPA 7470

EPA 7470
7470 Mercury TCLP

Laboratory: Pace Analytical Services - Kansas City
Associated Lab Samples: 60382604002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3007464
Associated Lab Samples: 60382604002

Matrix: Water

Analyzed

Mercury mg/L ND 0.0020 10/25/21 09:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3009446LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/L 0.0150.015 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3009447MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60383151001

3009448

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/L 0.015 95 75-125100 4 200.015ND 0.014 0.015

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/02/2021 07:34 AM

Pace Analytical Services, LLC
9608 Loiret Blvd.
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(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60384336
Cont. 3185

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

751373
EPA 3010

EPA 6010
6010 MET TCLP

Laboratory: Pace Analytical Services - Kansas City
Associated Lab Samples: 60382604002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3007464
Associated Lab Samples: 60382604002

Matrix: Water

Analyzed

Arsenic mg/L ND 0.50 10/25/21 10:58
Barium mg/L ND 2.5 10/25/21 10:58
Cadmium mg/L ND 0.050 10/25/21 10:58
Chromium mg/L ND 0.10 10/25/21 10:58
Lead mg/L ND 0.50 10/25/21 10:58
Selenium mg/L ND 0.50 10/25/21 10:58
Silver mg/L ND 0.10 10/25/21 10:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3008359LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/L 10.110 101 80-120
Barium mg/L 10.010 100 80-120
Cadmium mg/L 10.210 102 80-120
Chromium mg/L 10.310 103 80-120
Lead mg/L 10.010 100 80-120
Selenium mg/L 10.410 104 80-120
Silver mg/L 5.05 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3008360MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60383151001

3008361

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic mg/L 10 98 75-125101 3 2010ND 9.8 10.1
Barium mg/L 10 97 75-125100 3 2010ND 9.7 10.1
Cadmium mg/L 10 100 75-125102 2 2010ND 10.0 10.2
Chromium mg/L 10 99 75-125104 4 2010ND 9.9 10.4
Lead mg/L 10 99 75-125100 2 2010ND 9.9 10.1
Selenium mg/L 10 100 75-125103 3 2010ND 10.1 10.4
Silver mg/L 5 98 75-125101 3 205ND 4.9 5.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/02/2021 07:34 AM

Pace Analytical Services, LLC
9608 Loiret Blvd.
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(913)599-5665
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QUALIFIERS

Pace Project No.:
Project:

60384336
Cont. 3185

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Reported results are not rounded until the final step prior to reporting. Therefore, calculated parameters that are typically reported as
"Total" may vary slightly from the sum of the reported component parameters.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/02/2021 07:34 AM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60384336
Cont. 3185

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60382604002 751373 751511CKD 1 EPA 3010 EPA 6010

60382604002 751580 751583CKD 1 EPA 7470 EPA 7470

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/02/2021 07:34 AM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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704 Enterprise Drive Cedar Falls, IA 50613 * 800-750-2401 * Fax 319-277-2425

February 11, 2010

Client:

Attn:

Work Order:

Project Name:

Project Number:

Date Received:

Lafarge CKD Sample - Buffalo, IA

07107001

CTA0801

The Chain(s) of Custody, 2 pages, are included and are an integral part of this report.  

If you have any questions relating to this analytical report, please contact your Laboratory Project Manager at 1-(800)750-2401

01/21/10

Bettendorf, IA 52722

TERRACON - BETTENDORF

870  40th Avenue

John Brimeyer

SAMPLE IDENTIFICATION LAB NUMBER COLLECTION DATE AND TIME

CTA0801-01CKD 01/21/10 11:30

Case Narrative:  The TCLP extraction temperature range for this sample is 18.3 degrees C to 21.6 degrees C.  The SPLP 

extraction temperature range for this sample is 18.4 degrees C to 24.1 degrees C.

Samples were received into laboratory at a temperature of 0.10 °C.

NELAC states that samples which require thermal preservation shall be considered acceptable if the arrival temperature is within

2 degrees C of the required temperature or the method specified range.  For samples with a temperature requirement of 4 degrees C, 

an arrival temperature from 0 degrees C to 6 degrees C meets specifications.  Samples that are delivered to the laboratory on the 

same day that they are collected may not meet these criteria.  In these cases, the samples are considered acceptable if there is 

evidence that the chilling process has begun, such as arrival on ice.

Please refer to the Temperature and Sample Receipt form that is included with this report for additional information regarding the 

condition of samples at the time of receipt by the laboratory.

The reported results were obtained in compliance with the  2003  NELAC standards unless otherwise noted.

Iowa Certification Number: 007

Reproduction of this analytical report is permitted only in its entirety. This report shall not be reproduced except in full without the 

written approval of the laboratory. 

TestAmerica Laboratories, Inc. certifies that the analytical results contained herein apply only to the specific sample analyzed. 

Approved By: 
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Stefanie Nester

Project Coordinator

TestAmerica Cedar Falls



704 Enterprise Drive Cedar Falls, IA 50613 * 800-750-2401 * Fax 319-277-2425

Bettendorf, IA 52722 Project:

Work Order:

Lafarge CKD Sample - Buffalo, IA

CTA0801 Received:

Project Number: 07107001

01/21/10TERRACON - BETTENDORF

870  40th Avenue

John Brimeyer

Reported: 02/11/10 15:51

ANALYTICAL REPORT

 

Analyte

Data

Qualifiers

Sample

Result Units
Seq/

BatchAnalyst

Dilution 

Factor Method

Date 

Analyzed

Quan. Limit

Sample ID: CTA0801-01 (CKD - Soil) Sampled:  01/21/10 11:30 Recvd: 01/21/10 16:00

General Chemistry Parameters

% Solids 10A07010.100100 01/22/10 15:541% sas SM 2540 G

Total Metals by SW 846 Series Methods

IEAntimony 10A072050.0<50.0 01/28/10 06:339.65mg/kg dry cjt SW 6010B

Arsenic 10A06801.004.90 01/26/10 12:520.979mg/kg dry cjt SW 7060A

Barium 10A07205.0068.6 01/28/10 06:339.65mg/kg dry cjt SW 6010B

Beryllium 10A06800.2500.974 02/04/10 13:540.979mg/kg dry cjt SW 7091

Boron 10A072050.055.8 01/28/10 06:339.65mg/kg dry cjt SW 6010B

IECadmium 10A072010.0<10.0 01/28/10 06:339.65mg/kg dry cjt SW 6010B

Chromium 10A072010.022.6 01/28/10 06:339.65mg/kg dry cjt SW 6010B

Lead 10A072050.0113 01/28/10 06:339.65mg/kg dry cjt SW 6010B

Manganese 10A07205.002700 01/28/10 06:329.65mg/kg dry cjt SW 6010B

Mercury 10B00470.0200<0.0200 02/01/10 16:420.983mg/kg dry lbb SW 7471A

IEMolybdenum 10A072025.0<25.0 01/28/10 06:339.65mg/kg dry cjt SW 6010B

Nickel 10A072025.025.7 01/28/10 06:339.65mg/kg dry cjt SW 6010B

IESelenium 10A072075.0<75.0 01/28/10 06:339.65mg/kg dry cjt SW 6010B

IESilver 10A072010.0<10.0 01/28/10 06:339.65mg/kg dry cjt SW 6010B

Thallium 10A06804.0045.0 01/28/10 12:453.92mg/kg dry cjt SW 7841

Vanadium 10A072025.029.8 01/28/10 06:339.65mg/kg dry cjt SW 6010B

Zinc 10A072010.0262 01/28/10 06:339.65mg/kg dry cjt SW 6010B

TCLP Metals

IE, T6Arsenic 10A07621.50<1.50 01/29/10 00:545mg/L cjt SW 6010B

T6Barium 10A07620.5000.552 01/29/10 00:545mg/L cjt SW 6010B

IE, T6Cadmium 10A07620.100<0.100 01/29/10 00:545mg/L cjt SW 6010B

IE, T6Chromium 10A07620.100<0.100 01/29/10 00:545mg/L cjt SW 6010B

IE, T6Lead 10A07620.500<0.500 01/29/10 00:545mg/L cjt SW 6010B

T6Mercury 10A08210.00200<0.00200 01/29/10 12:421mg/L bjb SW 7470A

IE, T6Selenium 10A07620.750<0.750 01/29/10 00:545mg/L cjt SW 6010B

IE, T6Silver 10A07620.100<0.100 01/29/10 00:545mg/L cjt SW 6010B

SPLP Metals

M1, RL1,T6Antimony 10B00170.0300<0.0300 02/10/10 09:205mg/L lbb SW 7041

T6Arsenic 10B00170.0250<0.0250 02/04/10 15:555mg/L cjt SW 7060A

IE, M1,T6Barium 10B00130.500<0.500 02/02/10 15:525mg/L cjt SW 6010B

IE,T6Beryllium 10B00130.0500<0.0500 02/02/10 15:525mg/L cjt SW 6010B

IE,T6Cadmium 10B00130.100<0.100 02/02/10 15:525mg/L cjt SW 6010B

IE,T6Chromium 10B00130.100<0.100 02/02/10 15:525mg/L cjt SW 6010B

IE,T6Copper 10B00130.500<0.500 02/02/10 15:525mg/L cjt SW 6010B

IE,T6Lead 10B00130.500<0.500 02/02/10 15:525mg/L cjt SW 6010B

T6Mercury 10B01320.00200<0.00200 02/03/10 13:531mg/L bjb SW 7470A

IE,T6Selenium 10B00130.750<0.750 02/02/10 15:525mg/L cjt SW 6010B

M1,T6Thallium 10B00170.04000.645 02/11/10 09:3320mg/L cjt SW 7841
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Stefanie Nester

Project Coordinator

TestAmerica Cedar Falls



704 Enterprise Drive Cedar Falls, IA 50613 * 800-750-2401 * Fax 319-277-2425

Bettendorf, IA 52722 Project:

Work Order:

Lafarge CKD Sample - Buffalo, IA

CTA0801 Received:

Project Number: 07107001

01/21/10TERRACON - BETTENDORF

870  40th Avenue

John Brimeyer

Reported: 02/11/10 15:51

SAMPLE EXTRACTION DATA

Parameter

Wt/Vol

Extracted Extracted Vol Date Analyst

Extraction

MethodLab NumberBatch

SPLP Metals
 50.00 SW 3010A - SPLPKMD02/01/10  08:5710B0013SW 6010B CTA0801-01  50.00

 50.00 SW 3020A - SPLPKMD02/01/10  09:1010B0017SW 7041 CTA0801-01  50.00

 50.00 SW 3020A - SPLPKMD02/01/10  09:1010B0017SW 7060A CTA0801-01  50.00

 3.00 EPA 245.5/SW 7471A PrepBJB02/03/10  11:4010B0132SW 7470A CTA0801-01  30.00

 50.00 SW 3020A - SPLPKMD02/01/10  09:1010B0017SW 7841 CTA0801-01  50.00

TCLP Metals
 50.00 SW 3010A - TCLPBJB01/27/10  11:0510A0762SW 6010B CTA0801-01  50.00

 3.00 EPA 245.2/SW 7470A PrepBJB01/28/10  12:5410A0821SW 7470A CTA0801-01  30.00

Total Metals by SW 846 Series Methods
 1.04 SW 3050BKMD01/26/10  09:2510A0720SW 6010B CTA0801-01  50.00

 1.02 SW 3050B GFAAKMD01/25/10  11:0510A0680SW 7060A CTA0801-01  50.00

 1.02 SW 3050B GFAAKMD01/25/10  11:0510A0680SW 7091 CTA0801-01  50.00

 0.61 EPA 245.5/SW 7471A PrepBJB02/01/10  14:1510B0047SW 7471A CTA0801-01  30.00

 1.02 SW 3050B GFAAKMD01/25/10  11:0510A0680SW 7841 CTA0801-01  50.00
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Project Coordinator

TestAmerica Cedar Falls



704 Enterprise Drive Cedar Falls, IA 50613 * 800-750-2401 * Fax 319-277-2425

Bettendorf, IA 52722 Project:

Work Order:

Lafarge CKD Sample - Buffalo, IA

CTA0801 Received:

Project Number: 07107001

01/21/10TERRACON - BETTENDORF

870  40th Avenue

John Brimeyer

Reported: 02/11/10 15:51

LABORATORY BLANK QC DATA

 Analyte ResultUnits

Spike

Level

Dup 

Result

%

REC

Dup

%REC

% REC

Limits RPD

RPD

Limit QMDL

Seq/

Batch

Source

Result MRL

Total Metals by SW 846 Series Methods
Arsenic 10A0680 <1.001.00N/Amg/kg wet

Beryllium 10A0680 <0.2500.250N/Amg/kg wet

Thallium 10A0680 <1.001.00N/Amg/kg wet

Antimony 10A0720 <5.005.00N/Amg/kg wet

Barium 10A0720 <0.5000.500N/Amg/kg wet

Boron 10A0720 <5.005.00N/Amg/kg wet

Cadmium 10A0720 <1.001.00N/Amg/kg wet

Chromium 10A0720 <1.001.00N/Amg/kg wet

Lead 10A0720 <5.005.00N/Amg/kg wet

Manganese 10A0720 <0.5000.500N/Amg/kg wet

Molybdenum 10A0720 <2.502.50N/Amg/kg wet

Nickel 10A0720 <2.502.50N/Amg/kg wet

Selenium 10A0720 <7.507.50N/Amg/kg wet

Silver 10A0720 <1.001.00N/Amg/kg wet

Vanadium 10A0720 <2.502.50N/Amg/kg wet

Zinc 10A0720 <1.001.00N/Amg/kg wet

Mercury 10B0047 <0.02000.0200N/Amg/kg wet

TCLP Metals
Arsenic 10A0762 <0.3000.300N/Amg/L

Barium 10A0762 <0.1000.100N/Amg/L

Cadmium 10A0762 <0.02000.0200N/Amg/L

Chromium 10A0762 <0.02000.0200N/Amg/L

Lead 10A0762 <0.1000.100N/Amg/L

Selenium 10A0762 <0.1500.150N/Amg/L

Silver 10A0762 <0.02000.0200N/Amg/L

Mercury 10A0821 <0.002000.00200N/Amg/L

SPLP Metals
Barium 10B0013 <0.1000.100N/Amg/L

Beryllium 10B0013 <0.01000.0100N/Amg/L

Cadmium 10B0013 <0.02000.0200N/Amg/L

Chromium 10B0013 <0.02000.0200N/Amg/L

Copper 10B0013 <0.1000.100N/Amg/L

Lead 10B0013 <0.1000.100N/Amg/L

Selenium 10B0013 <0.1500.150N/Amg/L

Antimony 10B0017 <0.006000.00600N/Amg/L

Arsenic 10B0017 <0.005000.00500N/Amg/L

Thallium 10B0017 <0.002000.00200N/Amg/L

Mercury 10B0132 <0.002000.00200N/Amg/L
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704 Enterprise Drive Cedar Falls, IA 50613 * 800-750-2401 * Fax 319-277-2425

Bettendorf, IA 52722 Project:

Work Order:

Lafarge CKD Sample - Buffalo, IA

CTA0801 Received:

Project Number: 07107001

01/21/10TERRACON - BETTENDORF

870  40th Avenue

John Brimeyer

Reported: 02/11/10 15:51

LABORATORY DUPLICATE QC DATA

 Analyte ResultUnits

Spike

Level

%

REC

Dup

%REC

% REC

Limits RPD

RPD

Limit QMDL

Seq/

Batch

Source

Result MRL

Total Metals by SW 846 Series Methods
QC Source Sample: CTA0773-11

20Arsenic 510A0680 8.749.18 1.32N/Amg/kg dry

20Beryllium 310A0680 1.051.08 0.329N/Amg/kg dry

20Thallium 10A0680 <1.32<1.32 1.32N/Amg/kg dry

QC Source Sample: CTA0773-10

20Antimony 10A0720 <6.48<6.48 6.48N/Amg/kg dry

20Barium 1210A0720 217245 0.648N/Amg/kg dry

20Boron 910A0720 16.818.4 6.48N/Amg/kg dry

20Cadmium 10A0720 <1.30<1.30 1.30N/Amg/kg dry

20Chromium 610A0720 25.927.6 1.30N/Amg/kg dry

20Lead 210A0720 15.415.2 6.48N/Amg/kg dry

20Manganese 1310A0720 1010885 0.648N/Amg/kg dry

20Molybdenum 10A0720 <3.24<3.24 3.24N/Amg/kg dry

20Nickel 1010A0720 29.526.8 3.24N/Amg/kg dry

20Selenium 10A0720 <9.72<9.72 9.72N/Amg/kg dry

20Silver 10A0720 <1.30<1.30 1.30N/Amg/kg dry

20Vanadium 510A0720 52.955.8 3.24N/Amg/kg dry

20Zinc 710A0720 74.669.9 1.30N/Amg/kg dry

TCLP Metals
QC Source Sample: CTA0831-01

20Arsenic 10A0762 <0.900<0.900 0.900N/Amg/L

20Barium 10A0762 <0.300<0.300 0.300N/Amg/L

20Cadmium 10A0762 <0.0600<0.0600 0.0600N/Amg/L

20Chromium 10A0762 <0.0600<0.0600 0.0600N/Amg/L

20Lead 10A0762 <0.300<0.300 0.300N/Amg/L

20Selenium 10A0762 <0.450<0.450 0.450N/Amg/L

20Silver 10A0762 <0.0600<0.0600 0.0600N/Amg/L

SPLP Metals
QC Source Sample: CTA0801-01

20Barium 10B0013 0.584<0.500 0.500N/Amg/L

20Beryllium 10B0013 <0.0500<0.0500 0.0500N/Amg/L

20Cadmium 10B0013 <0.100<0.100 0.100N/Amg/L

20Chromium 10B0013 <0.1000.0512 0.100N/Amg/L

20Copper 10B0013 <0.500<0.500 0.500N/Amg/L

20Lead 10B0013 <0.500<0.500 0.500N/Amg/L

20Selenium 10B0013 <0.750<0.750 0.750N/Amg/L

QC Source Sample: CTA0801-01

20Antimony 10B0017 <0.0300<0.0300 0.0300N/Amg/L

20Arsenic 10B0017 <0.0250<0.0250 0.0250N/Amg/L

20Thallium 10B0017 <0.01000.645 0.0100N/Amg/L

QC Source Sample: CTA0801-01

20Mercury 10B0132 <0.00200<0.00200 0.00200N/Amg/L

Page 5 of 9

Stefanie Nester

Project Coordinator

TestAmerica Cedar Falls



704 Enterprise Drive Cedar Falls, IA 50613 * 800-750-2401 * Fax 319-277-2425

Bettendorf, IA 52722 Project:

Work Order:

Lafarge CKD Sample - Buffalo, IA

CTA0801 Received:

Project Number: 07107001

01/21/10TERRACON - BETTENDORF

870  40th Avenue

John Brimeyer

Reported: 02/11/10 15:51

LCS/LCS DUPLICATE QC DATA

 Analyte ResultUnits

Spike

Level

Dup 

Result

%

REC

Dup

%REC

% REC

Limits RPD

RPD

Limit QMDL

Seq/

Batch

Source

Result MRL

Total Metals by SW 846 Series Methods
Arsenic 80-1201.89 10110A0680 1.911.00N/Amg/kg wet

Beryllium 80-1200.947 9410A0680 0.8903.75N/Amg/kg wet

Thallium 80-1201.89 9310A0680 1.772.00N/Amg/kg wet

Antimony 85-11092.0 8610A0720 79.05.00N/Amg/kg wet

Barium 80-11546.0 9210A0720 42.20.500N/Amg/kg wet

Boron 85-12092.0 9310A0720 85.45.00N/Amg/kg wet

Cadmium 80-12046.0 9110A0720 41.91.00N/Amg/kg wet

Chromium 90-11546.0 9310A0720 42.61.00N/Amg/kg wet

Lead 80-12092.0 10210A0720 94.15.00N/Amg/kg wet

Manganese 85-11546.0 9310A0720 42.90.500N/Amg/kg wet

Molybdenum 90-11092.0 9510A0720 87.92.50N/Amg/kg wet

Nickel 90-11092.0 9210A0720 84.92.50N/Amg/kg wet

Selenium 85-115184 9310A0720 1727.50N/Amg/kg wet

Silver 80-11046.0 9410A0720 43.11.00N/Amg/kg wet

Vanadium 85-11546.0 9510A0720 43.52.50N/Amg/kg wet

Zinc 80-11546.0 10110A0720 46.71.00N/Amg/kg wet

Mercury 80-1200.161 10410B0047 0.1680.0200N/Amg/kg wet

TCLP Metals
Arsenic 85-1202.00 9810A0762 1.960.300N/Amg/L

Barium 80-1151.00 9310A0762 0.9280.100N/Amg/L

Cadmium 85-1201.00 9110A0762 0.9120.0200N/Amg/L

Chromium 85-1151.00 9310A0762 0.9270.0200N/Amg/L

Lead 80-1202.00 9310A0762 1.850.100N/Amg/L

Selenium 85-1204.00 10710A0762 4.260.150N/Amg/L

Silver 80-1101.00 8610A0762 0.8640.0200N/Amg/L

Mercury 80-1200.0167 10410A0821 0.01740.00200N/Amg/L

SPLP Metals
Barium 80-1101.00 9510B0013 0.9470.100N/Amg/L

Beryllium 80-1201.00 9610B0013 0.9650.0100N/Amg/L

Cadmium 80-1151.00 9510B0013 0.9490.0200N/Amg/L

Chromium 80-1101.00 9410B0013 0.9350.0200N/Amg/L

Copper 90-1102.00 10510B0013 2.110.100N/Amg/L

Lead 80-1152.00 9610B0013 1.920.100N/Amg/L

Selenium 90-1204.00 11410B0013 4.570.150N/Amg/L

Antimony 80-1200.0400 9310B0017 0.03730.00600N/Amg/L

Arsenic 80-1200.0400 9710B0017 0.03880.00500N/Amg/L

Thallium 80-1200.0400 9310B0017 0.03720.00400N/Amg/L

Mercury 80-1200.0167 10010B0132 0.01670.00200N/Amg/L
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704 Enterprise Drive Cedar Falls, IA 50613 * 800-750-2401 * Fax 319-277-2425

Bettendorf, IA 52722 Project:

Work Order:

Lafarge CKD Sample - Buffalo, IA

CTA0801 Received:

Project Number: 07107001

01/21/10TERRACON - BETTENDORF

870  40th Avenue

John Brimeyer

Reported: 02/11/10 15:51

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC DATA

 Analyte ResultUnits

Spike

Level

Dup 

Result

%

REC

Dup

%REC

% REC

Limits RPD

RPD

Limit QMDL

Seq/

Batch

Source

Result MRL

Total Metals by SW 846 Series Methods
QC Source Sample: CTA0773-01

20Arsenic 75-1254.09 107 310A0680 6.58 996.392.19 1.07N/Amg/kg dry

20Beryllium 75-1252.05 142 610A0680 3.00 1453.180.100 8.03N/A M1mg/kg dry

20Thallium 75-1254.09 91 610A0680 3.72 933.95<1.07 1.07N/Amg/kg dry

QC Source Sample: CTA0773-10

Arsenic 75-1255.11 12510A0680 18.612.2 2.59N/Amg/kg dry

Beryllium 75-1252.56 13510A0680 3.670.223 19.4N/A M1mg/kg dry

Thallium 75-1255.11 9310A0680 4.76<1.30 1.30N/Amg/kg dry

QC Source Sample: CTA0773-02

20Antimony 75-115254 47 1310A0720 119 43104<6.50 6.50N/A M1mg/kg dry

20Barium 75-125127 113 1110A0720 330 151368186 0.650N/A MHAmg/kg dry

15Boron 75-125254 77 210A0720 215 8021219.8 6.50N/Amg/kg dry

15Cadmium 75-115127 82 610A0720 105 8298.7<1.30 1.30N/Amg/kg dry

10Chromium 75-125127 81 110A0720 134 8613531.0 1.30N/Amg/kg dry

20Lead 75-125254 92 610A0720 246 9223212.1 6.50N/Amg/kg dry

20Manganese 75-125127 763 7910A0720 1430 130617461 0.650N/A MHA,Rmg/kg dry

10Molybdenum 75-110254 74 510A0720 189 75179<3.25 3.25N/A M1mg/kg dry

10Nickel 80-110254 84 610A0720 242 8422827.1 3.25N/Amg/kg dry

10Selenium 85-115508 87 410A0720 441 88423<9.75 9.75N/Amg/kg dry

10Silver 75-110127 84 3210A0720 107 6577.7<1.30 1.30N/A M1,Rmg/kg dry

20Vanadium 80-115127 84 210A0720 170 9217362.4 3.25N/Amg/kg dry

20Zinc 75-125127 86 310A0720 179 8717469.5 1.30N/Amg/kg dry

QC Source Sample: CTA0773-09

Antimony 75-115219 3910A0720 84.4<17.9 17.9N/A M1mg/kg dry

Barium 75-125109 1210A0720 249235 1.79N/A MHAmg/kg dry

Boron 75-125219 8110A0720 21436.2 17.9N/Amg/kg dry

Cadmium 75-115109 4210A0720 46.1<3.58 3.58N/A M1mg/kg dry

Chromium 75-125109 3810A0720 69.127.3 3.58N/A MHAmg/kg dry

Lead 75-125219 4310A0720 12732.2 17.9N/A M1mg/kg dry

Manganese 75-125109 2110A0720 937915 1.79N/A MHAmg/kg dry

Molybdenum 75-110219 3410A0720 75.3<8.95 8.95N/A M1mg/kg dry

Nickel 80-110219 4210A0720 11825.6 8.95N/A M1mg/kg dry

Selenium 85-115437 4710A0720 205<26.8 26.8N/A M1mg/kg dry

Silver 75-110109 4410A0720 47.9<3.58 3.58N/A M1mg/kg dry

Vanadium 80-115109 4110A0720 89.544.8 8.95N/A MHAmg/kg dry

Zinc 75-125109 19110A0720 555345 3.58N/A MHAmg/kg dry

QC Source Sample: CTA0773-01

20Mercury 80-1200.172 105 610B0047 0.187 1040.1760.00686 0.0214N/Amg/kg dry

TCLP Metals
QC Source Sample: CTA0801-01

Arsenic 75-1252.00 9510A0762 1.89<1.50 1.50N/Amg/L

Barium 75-1251.00 8910A0762 1.440.552 0.500N/Amg/L

Cadmium 75-1201.00 8610A0762 0.857<0.100 0.100N/Amg/L

Chromium 80-1151.00 9510A0762 0.951<0.100 0.100N/Amg/L

Lead 75-1252.00 9310A0762 1.87<0.500 0.500N/Amg/L

Selenium 75-1254.00 10810A0762 4.33<0.750 0.750N/Amg/L

Silver 75-1251.00 8510A0762 0.848<0.100 0.100N/Amg/L

QC Source Sample: CTA0801-01

Mercury 75-1250.0167 10210A0821 0.0171<0.00200 0.00200N/Amg/L
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Project Coordinator
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704 Enterprise Drive Cedar Falls, IA 50613 * 800-750-2401 * Fax 319-277-2425

Bettendorf, IA 52722 Project:

Work Order:

Lafarge CKD Sample - Buffalo, IA

CTA0801 Received:

Project Number: 07107001

01/21/10TERRACON - BETTENDORF

870  40th Avenue

John Brimeyer

Reported: 02/11/10 15:51

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC DATA

 Analyte ResultUnits

Spike

Level

Dup 

Result

%

REC

Dup

%REC

% REC

Limits RPD

RPD

Limit QMDL

Seq/

Batch

Source

Result MRL

SPLP Metals
QC Source Sample: CTA0801-01

Barium 75-1251.00 13710B0013 1.37<0.500 0.500N/A M1mg/L

Beryllium 75-1251.00 9210B0013 0.918<0.0500 0.0500N/Amg/L

Cadmium 75-1251.00 8910B0013 0.890<0.100 0.100N/Amg/L

Chromium 75-1251.00 9010B0013 0.9540.0512 0.100N/Amg/L

Copper 75-1252.00 10010B0013 2.01<0.500 0.500N/Amg/L

Lead 75-1252.00 9510B0013 1.90<0.500 0.500N/Amg/L

Selenium 75-1254.00 9910B0013 3.96<0.750 0.750N/Amg/L

QC Source Sample: CTA0801-01

Antimony 75-1250.040010B0017 <0.0300<0.0300 0.0300N/A M1mg/L

Arsenic 75-1250.0400 8810B0017 0.0353<0.0250 0.0250N/Amg/L

Thallium 75-1250.0400 84710B0017 0.9840.645 0.100N/A M1mg/L

QC Source Sample: CTA0801-01

Mercury 75-1250.0167 9610B0132 0.0160<0.00200 0.00200N/Amg/L
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704 Enterprise Drive Cedar Falls, IA 50613 * 800-750-2401 * Fax 319-277-2425

Bettendorf, IA 52722 Project:

Work Order:

Lafarge CKD Sample - Buffalo, IA

CTA0801 Received:

Project Number: 07107001

01/21/10TERRACON - BETTENDORF

870  40th Avenue

John Brimeyer

Reported: 02/11/10 15:51

CERTIFICATION SUMMARY

Method Matrix

TestAmerica Cedar Falls

Nelac Iowa

Solid/Soil XSM 2540 G

XSolid/Soil XSW 1311

XSolid/Soil XSW 1312

XSolid/Soil XSW 6010B

XSolid/Soil XSW 7041

XSolid/Soil XSW 7060A

XSolid/Soil XSW 7091

XSolid/Soil XSW 7470A

XSolid/Soil XSW 7471A

XSolid/Soil XSW 7841

Any abnormalities or departures from sample acceptance policy shall be documented on the 'Sample Receipt and Termperature Log Form' 

and 'Sample Non-conformance Form' (if applicable) included with this report. 

For information concerning certifications of this facility or another TestAmerica facility, please visit our website at 

www.TestAmericaInc.com

Samples collected by TestAmerica Field Services personnel are noted on the Chain of Custody (COC) and are sampled in accordance with 

TA-CF SOP CF-FSS-01.

. 

DATA QUALIFIERS AND DEFINITIONS

IE Elevated reporting limit due to interelement interference.

M1 The MS and/or MSD were outside control limits.

MHA Due to high levels of analyte in the sample, the MS/MSD calculation does not provide useful spike recovery information.

R Sample duplicate RPD exceeded the laboratory control limit.

RL1 Reporting limit raised due to sample matrix effects.

T6 The temperature during the 18 hour TCLP/SPLP extraction exceeded the 21-25 degrees C range stated in SW 1311/SW1312.

ADDITIONAL COMMENTS

Results are reported on a wet weight basis unless otherwise noted.
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APPENDIX C 
 
 

Monthly Certified Operators Inspection Form 
 

  



Site:
Operator:
Permit Number:

Project Location:

Certified Operator:

Inspection Date:
Daily Waste Volume:

CLOSED PHASE I CELL
Access Roads

Drainage Structures

Vegetation

Monitoring Wells

Liner Integrity
Additional Comments

ACTIVE PHASE II CELL
Access Roads

Ditches/Swales/Culverts

Vegetation

Monitoring Wells

Exposed Sand
Additional Comments

LEACHATE CONTROL SYSTEM
Access Roads

Sump working

Visible piping

Pump

Leachate Structures

Solar System Performance

Sprinkler System Performance
Additional Comments

COVER INTEGRITY
Soil Cover Condition

Stormwater Drainage

Vegetation

Monitoring Wells
Additional Comments

ADDITIONAL COMMENTS

CERTIFIED OPERATOR MONTHLY INSPECTION FORM

Buffalo, Iowa 52728

Cement Kiln Dust (CKD) Landfill

Continental Cement Company

82-SDP-16-97P (Active)

82-SDP-16-97P (Closed)

301 East Front Street



 
 

 

 
 
 
 
 
 

APPENDIX D 
 

Emergency Response and Remedial Action Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

Blackstone Environmental, Inc.   ||   16200 Foster Street, Overland Park, Kansas 66085   ||   www.blackstone-env.com 

 
Blackstone Project Number: 3630  August 30, 2024 

 

 

Emergency Response and Remedial Action Plan 

(ERRAP) 

 

Continental Cement Davenport Plant CKD Landfill 

301 East Front Street 

Buffalo, Iowa 

IDNR Landfill Permit Number 82-SDP-16-97P 

 

Prepared for: 

Continental Cement 

301 East Front Street 

Buffalo, Iowa 52728 

 

Prepared by: 

Blackstone Environmental, Inc. 

16200 Foster Street 

Overland Park, Kansas 66085 

 

 
 

August 30, 2024 

 

http://www.blackstone-env.com/


 

 

Blackstone Environmental, Inc.   ||   16200 Foster Street, Overland Park, Kansas 66085   ||   www.blackstone-env.com 

 
Blackstone Project Number: 3630  August 30, 2024 

EMERGENCY RESPONSE AND REMDIAL ACTION PLAN 

CONTINENTAL CEMENT DAVENPORT PLANT CKD LANDFILL 

301 EAST FRONT STREET 

BUFFALO, IOWA 

IDNR LANDFILL PERMIT NUMBER 82-SDP-16-97P 

 

 

Prepared for: 

Continental Cement 

301 East Front Street 

Buffalo, Iowa 52728 

 
 
Prepared by:   

 

 

 

_______________________  

Maren Williams 
Project Engineer 
 
Reviewed by: 
 

 

 

________________________  

Kyle Kukuk, P.E. 
Senior Project Manager                                                        
  

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.blackstone-env.com/


 

 

TABLE OF CONTENTS 
Section Page 
 
TABLE OF CONTENTS ............................................................................................................ ii 
1.0 FACILITY INFORMATION ............................................................................................... 1 
2.0 REGULATORY REQUIREMENTS .................................................................................. 1 
3.0 EMERGENY RESPONSE AND REMEDIAL ACTION PLAN........................................... 2 

3.1 Failure of Utilities 2 
3.2 Weather Related Events 2 
3.3 Fires and Explosions 2 
3.4 Regulated Waste Spills and Releases 2 
3.5 Hazardous Material Spills and Releases 3 
3.6 Mass Movement of Land and Waste 3 
3.7 Emergency and Release Notifications and Reporting 4 
3.8 Emergency Waste Management Procedures 4 
3.9 Primary Emergency Equipment Inventory 4 
3.10 Emergency Aid 4 
3.11 Training 5 

 
 

APPENDICES 
 
    A  Figures 



Emergency Response and Remedial Action Plan 
Continental Cement Company, LLC 
Buffalo, Iowa  

 

© 2024 Blackstone Environmental, Inc.  Page 1 of 8 August 30, 2024 
Project No. 3630 

 

1.0 FACILITY INFORMATION 

Continental Cement Company, LLC (Continental) is located at 301 Front Street in Buffalo, Scott 

County, Iowa (Site). Quarrying and manufacturing of Portland cement products have been 

conducted at the Continental facility since 1924 and other uses are not anticipated in the future. 

The cement manufacturing process includes the heating of limestone with silica, alumina, and 

iron minerals to form clinker. The clinker (nodules of sintered material) is ground into a fine powder 

and mixed with gypsum to form cement. As part of the manufacturing process, removal of 

particulate is required to control the composition of the cement product. This material is known as 

cement kiln dust (CKD). Continental Cement Company operates an approximately 20-acre 

monofil for the disposal of CKD. The southern portion of the monofill has been filled to original 

grade and closed in general accordance with the requirements of the Iowa Department of Natural 

Resources (IDNR) Permit Number 82-SDP-15-96C. An active monofill disposal cell (Phase II) is 

operated under IDNR Permit Number 82-SDP-16-97P. The amount of CKD per day disposed at 

the monofill varies by day. Continental continues to operate with the overall goal of minimizing 

landfilled CKD and beneficially reusing material when able. 

 

The Continental facility is located approximately four miles west of Davenport, Iowa within 

Sections 14,15,22, and 23, of Township 77 North, - Range 2 East (Buffalo Township), Scott 

County as shown on the attached Figure 1, Appendix A.  The facility has been in operation, under 

various ownership, from 1924 for the quarrying of limestone rock and the manufacture of Portland 

cement.  The CKD landfill is located in an inactive portion of the quarry approximately 2000 feet 

east of the active quarry area and comprises approximately 20 acres.  A site diagram of the landfill 

is attached as Figure 2, Appendix A. 

 

The Certified Operator responsible for the operation of the project is as follows: 

 

Damion Sadd, Environmental Manager 

301 East Front Street 

P.O. Box 690 

Buffalo, IA 52728 

(563)328-6204 

 

2.0 REGULATORY REQUIREMENTS 

 

In accordance with Iowa Code section 455B.306(6)(d) an Emergency Response and Remedial 

Action Plan (ERRAP) was submitted as part of the December 27, 2021, permit renewal 

application. Condition X.2.h of the new permit issued by IDNR on January 6, 2022, required 

submission of a revised ERRAP for subsequent permit renewal applications.   
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3.0 EMERGENY RESPONSE AND REMEDIAL ACTION PLAN 

3.1 Failure of Utilities 

The landfill is utilized for the disposal of CKD, which is a byproduct manufactured at the same 

site. Since no utilities are located within the landfill, operations at the plant will also be affected if 

a failure of utilities occurs. Due to this fact, it is possible to cease operations at the landfill, if 

necessary, without adversely affecting CKD storage and disposal for short-term and long-term 

events. 

3.2 Weather Related Events  

Disposal operations of CKD are primarily performed during winter when tornadoes, windstorms, 

intense rainstorms and erosion, lightning strikes, and flooding are historically not factors.  

Because the landfill is utilized for the disposal of CKD, which is manufactured the same site, if 

weather related events occur, operations at the plant will also be affected. Due to this fact, it is 

possible to cease operations at the landfill, if necessary, without adversely affecting CKD storage 

and disposal. 

3.3 Fires and Explosions  

The CKD landfill is a monofil constructed and operated to dispose of CKD, a material generated 

through the manufacture of Portland cement. This material is created in a pyro processing system 

at temperatures in excess of 2600ºF. Once the material leaves the pyro processing system, it has 

been thoroughly fired, therefore, CKD as a landfilled material being stored, transported, unloaded, 

or placed cannot: Be altered by fire, support a flame, be susceptible to creating an explosion, or 

assist in a runaway reaction needed to generate an explosion. 

 

There are no buildings, equipment, utilities, stored fuels, facilities, or working areas located within 

the landfill that can catch on fire. CKD does not break down to form methane gas, so methane 

gas does not accumulate in the landfill and lead to explosive atmospheres. 

3.4 Regulated Waste Spills and Releases 

Continental’s current operation procedures were created to minimize the release of CKD to the 

ambient air during storage, transport, unloading, and placement of the material. These procedures 

include: 

• After processing, CKD is stored within an enclosed structure (e.g., silo). 

• During the process of loading for transport to the landfill, CKD is conditioned with water to 

minimize dusting during transport and placement. 
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• Conditioned CKD tends to agglomerate in the truck which makes it less vulnerable to 

spillage during transport. 

• Employees operating landfill transport trucks are trained in the correct operating 

procedures, which include instruction regarding the amount of material suitable for one 

truckload. Employees are encouraged not to overfill trucks to ensure that material does 

not leave the truck during transport prior to unloading at the landfill. 

• The time between transport and placement in the landfill is minimized to reduce drying 

time which could lead to wind erosion during placement. 

• Employees operating landfill placement equipment are trained in the correct operating 

procedures, which include instruction regarding proper placement of material in the landfill. 

Employees are aware that CKD is not to be pushed into the bermed sides of the landfill, 

ensuring that all placed material is well contained withing the landfill bed. 

• The landfill is inspected weekly to ensure that CKD is not being released to the surface 

water including the quarry sump and that the CKD is well within the bermed area so that 

releases do not occur during storm events. 

• A four-foot clay liner compacted to 1x10-7 cm/sec is in place underlying the CKD material 

to prevent releases to the groundwater. 

• Monthly water level monitoring and semi-annual sampling is conducted to monitor for CKD 

release to the groundwater utilizing wells located both inside and outside of the landfill. 

3.5 Hazardous Material Spills and Releases 

The CKD landfill is a monofil constructed and operated to dispose of CKD, a material generated 

through the manufacturing of Portland cement. This material is created in a pyro processing 

system at temperatures in excess of 2600ºF. Once the material leaves the pyro processing 

system, it has been thoroughly fired. Only CKD, a non-hazardous solid waste, is disposed of at 

the facility. Except for small quantities of fuels, oils, and other materials contained in transport 

vehicles and earth moving equipment, hazardous materials are not stored, used, or disposed of 

at the landfill site. 

3.6 Mass Movement of Land and Waste 

Due to the cementitious nature of the conditioned CKD, the material tends to bind together when 

placed at the landfill forming a relatively uniform and solid deposit. The material is able to stand 

at a relatively steep angle of repose with negligible risk of slumping or slope failure. Further, the 

material is relatively impervious thereby reducing the likelihood of saturation which could reduce 

the shear strength and lead to slope instability. 

 

Employees with duties associated with the storage, handling, transport, or disposal of CKD are 

trained to place CKD in a manner which will reduce the likelihood of slope failures, waste shifts, 
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and waste subsidence. Transport vehicle drivers are instructed to place material at a safe distance 

back from the edge of the active cell to avoid surcharging the edge of the cell. Accumulated 

material is periodically pushed into the active cell with earthmoving equipment. The landfill is also 

inspected weekly so that situations which would lead to mass movement of waste are avoided or 

quickly corrected. 

3.7 Emergency and Release Notifications and Reporting  

CKD, a non-hazardous material generated through the manufacturing of Portland cement, is not 

subject to release notification and reporting requirements. If releases of fuel, oils, or other 

materials occur from the transport vehicle or excavating equipment, Continental will provide 

proper notification to the IDNR and/or the United States Environmental Protection Agency in 

accordance with applicable requirements. 

 

Due to the cementitious nature of the CKD material, windblown emissions from the face of the 

landfill or CKD piles are negligible. Further, the runoff from the exposed material is directed into 

the lined portion of the active cell allowing suspended sediment to settle out on site. The small 

quantities of fuel, oils, and other materials contained in transport vehicles or excavating 

equipment, if released, would likely be absorbed by surficial materials at the site. The likelihood 

of a release of materials affecting off-site properties is negligible. As such, notification to the city 

and county agencies, news media, or special populations will not be required. 

3.8 Emergency Waste Management Procedures 

Since the landfill is utilized for the disposal of CKD, which is manufactured at the same site, 

operations at the plant will also be affected. Due to this fact, it is possible to cease operations at 

the landfill, if necessary, without adversely affecting CKD storage and disposal for long-term 

emergency events. In case of a short-term emergency, CKD is stored in a silo at the plant site. 

Hauling of CKD can be temporarily discontinued until the emergency is resolved. 

3.9 Primary Emergency Equipment Inventory 

The landfill is staffed only during CKD unloading activities or while shaping and/or capping placed 

CKD material. The actual time on-site is less than 25 hours per month. Further, combustible 

materials are not stored, used, or disposed of at the site. As such, emergency equipment is not 

maintained at the site and water sources/hydrants are not located at the site. In the event of an 

emergency, equipment resources would be provided by the City of Buffalo, Iowa and/or Scott 

County. 

3.10 Emergency Aid 

In the event of an emergency requiring aid, local authorities will be contacted. 
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3.11 Training 

Employees operating landfill transport trucks and/or landfill placement equipment will be trained 

on the provisions of the ERRAP along with correct operating procedures. Training will be provided 

by the Environmental Manager or their designee. Training will be conducted for employee’s first-

time assignment to duties associated with the storage, handling, transport, or disposal of CKD 

and periodically thereafter in conjunction with modifications to the ERRAP or issuance of an 

updated landfill operating permit. Training will be documented in accordance with Continental 

procedures.
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Facility Development Drawings 
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1.0 INTRODUCTION 

The following section provides information regarding the background and purpose of this Closure, 
Post-Closure Plan (Plan). 

1.1 Background 

The Cement Kiln Dust (CKD) Landfill is located within a portion of Continental Cement Company’s 
(Continental’s) former rock quarry at the Continental facility located in the Southeast Quarter of 
Section 23, Township 77 North, Range 02 East, in Scott County, Iowa. The Landfill is located 
approximately 1.3 miles east/northeast of the City of Buffalo in Scott County, Iowa, and 
approximately 700 feet north of the Mississippi River. Figure 1 provides a topographic map of the 
property. 

The facility has been used for quarrying and manufacturing cement products dating back to the 
1920’s. The facility is bordered by the Mississippi River to the south, by Linwood Mining and 
Minerals Corporation (Linwood) to the east, by the City of Buffalo to the west, and by residential 
and agricultural land to the north. 

The original plant was operated from the 1920s until the late 1970s when a new facility was 
constructed. The current facility manufactures Portland cement and related products. A byproduct 
of the process is CKD. The CKD material has historically been landfilled within the east end of 
the quarry as shown on Figure 2. The facility currently generates approximately 2,500 tons of 
CKD per year. 

The CKD landfill area comprises of approximately 29 acres consisting of three sections; the 
southern Closed Cell and the Closed Phase I Cell have been filled to original grade, and the- 
northern Active Phase II Cell has been partially filled. The landfill location is provided on Figure 
3. CKD will continue to be landfilled in the Active Phase II cell until it reaches final grades when it 
will then be closed with a cover system. 

This Plan includes the methods and schedule anticipated to properly close the landfill. Following 
closure of the landfill, the 30-year post-closure maintenance period will be initiated. 

1.2 Facility Planning 

Continental’s long-term goal is to reduce the amount of CKD that is landfilled. Efforts to achieve 
that goal have been implemented that include using the CKD in the cement manufacturing 
process that has greatly reduced the amount of CKD that has been landfilled in the last several 
years. New technologies are being explored and trials are being conducted that may allow the 
CKD to be reclaimed from the landfill and processed into a beneficial product. Over the last six to 
nine months, the efforts Continental has made include: 
 

• Meeting with multiple potential equipment suppliers to gain understanding on potential 
CKD reuse options. 
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• Provide initial material samples for a preliminary feasibility evaluation. 
• Provide additional material samples for a refined feasibility evaluation.  

 
The preliminary feasibility evaluation had promising results. Continental is currently awaiting the 
analytical results of the refined feasibility evaluation for one potential supplier.  Likely next steps 
include a feasibility study and conceptual site-specific design. 
 
Updates on the efforts to reduce the landfilling of CKD and possibly reclaiming the CKD from the 
landfill will be provided to the IDNR in the Semi-Annual Engineering Inspection Reports. 
 
1.3 Purpose 

This Plan was developed to comply with the Iowa Department of Natural Resources (IDNR) 
requirements promulgated under Iowa Administrative Code (IAC) 567 Chapter 115 Sanitary 
Landfills: Industrial Monofills. The Plan describes how and when the facility will be closed in 
accordance with applicable requirements and is protective of human health and the environment. 
It describes the proposed groundwater monitoring plan, leachate control system, and necessary 
site inspection and maintenance activities; and includes the name, address and telephone 
number of the person or office to serve as a contact with regard to the facility during the post-
closure period.  
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2.0 CLOSURE PLAN 

The following section provides information regarding the closure plan sequencing, closure 
activities, final use, and record survey plat. The closure plan has been developed in a manner 
that minimized the potential for post-closure release of pollutants to the air, groundwater, and 
surface waters. 

2.1 General Closure Requirements 

In accordance with IAC 567.115.27(9) the IDNR will be notified in writing at least 180 days prior 
to the date the owner/operator expects to being closure of the facility or suspension of operations. 
Since this facility is not open to the public and only accepts material generated by the 
owner/operator, a notice of closure date will not be posted at the facility prior to closure. 
Additionally, a notice will not be published in a newspaper of local circulation prior to closure. 

The owner/operator will make provisions to begin final closure within 90 days after the date on 
which the phase or permitted area receives the final volume of waste. The owner and an engineer 
registered in the State of Iowa will certify that this Plan has been implemented in compliance with 
the rules, this Plan, and the permit. Upon completion of closure activities, as-built plans showing 
changes from the original design plans; test results indicating compliance with final cover 
requirements, waste removal, equipment decontamination; a copy of the notation field with the 
county recorder; and other forms of documentation will be submitted to the IDNR as required. 

2.2 Closure Activities 

The site will begin closure of the landfill within 90 days after receipt of the final volume of waste. 
The entire active Phase II Cell is anticipated to be closed in a single phase. The closure activities 
will consist of construction of the final cover, and construction of the final stormwater control 
structures. These closure activities will be completed in accordance with the approved permit 
documents in place at the time of closure, including the design drawings, technical specifications, 
and construction quality assurance plan. 

Closure of the active Phase II Cell is designed to meet the following elements: 

• Promote stormwater drainage and minimize erosion. 
• Minimize infiltration of stormwater by construction of a low permeability cover system. 
• Protect the cover system from temperature and moisture by constructing a buffer layer. 
• Minimize erosion and sedimentation by constructing a vegetative soil layer and 

establishing vegetation. 
• Provide a technical basis for closure of the existing CKD landfill for approval by the State 

of Iowa. 

A plan view of the existing CKD landfill area is shown on Drawing 1 of Appendix A. Technical 
details pertaining to closure are presented on Drawing 4. Drawing 2 presents a plan view of the 
Closure and Drawing 3 presents three cross-sections through the CKD landfill. 
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Upon completion of each phase of closure activities, a Professional Engineer registered in the 
State of Iowa, will certify that the facility was properly closed in accordance with the approved 
plans. The certification documentation will be submitted to the IDNR and include construction 
quality assurance documentation on the various closure system components including evidence 
that the barrier soil layer was constructed to meet the 1 x 10-7 centimeters per second (cm/sec) 
permeability standard, as built drawings of the landfill, verification of depths of the final cover 
components, and types of soil cover on 100-foot centers, and evidence of establishment of 
vegetation. 

2.2.1 Final Cover 

The final cover system will consist of the following components from the top layer to the bottom: 

• 24-inch soil layer capable of sustaining vegetative growth. 
• 24-inch layer of soil compacted to achieve a permeability of less than or equal to 1 x 10-7 

cm/sec. 

A minimum of two permanent surveying monuments will be installed by a land surveyor registered 
in the State of Iowa from which the location and elevation of wastes, containment structures, and 
monitoring facilities can be determined throughout the post-closure period. 

The final cover system will be built in accordance with the approved permit documents in place at 
the time of closure, including the design drawings, technical specifications, and construction 
quality assurance plan. The final cover system will have side slopes no greater than 4H:1V with 
a crown that is sloped at 5 percent. 

The cover system will be constructed using soils excavated as part of the quarry expansion 
activities or other materials capable of achieving the specified hydraulic conductivity. Soils 
deemed acceptable for use in the cover system will contain a minimum of 10 percent clay by dry 
weight. Materials will be spread in lifts no greater than 8 inches thick and will be compacted to a 
minimum 95 percent standard Proctor density to achieve minimum permeability. Laboratory 
testing has been completed to verify that the proposed final cover materials compacted in this 
manner possess a hydraulic conductivity no greater than 1 x 10-7 cm/sec, as determined using 
the falling head permeability test. This cap design complies with the Iowa Code which specifies a 
hydraulic conductivity no greater than 1 x 10-7 cm/sec (IAC 567-115.26(13)(b)). 

A minimum of one field density test will be performed per lift per acre to verify that the density 
determined by the laboratory analysis as correlated to permeability has been achieved. Results 
of field density tests will be submitted to IDNR within the certification documentation. The cover 
system compacted soil layer will be keyed into the bottom liner at the boundary of the waste cell. 
If initiation of the application of the final cover has not begun within 60 days of completing the final 
waste lift, an intermediate cover of 1-foot of soil will be applied in the interim. 
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A 2-foot vegetative soil layer will be placed and graded as soon as reasonably possible after the 
placement of final cover. The vegetative layer will be fertilized, mulched, and seeded to achieve 
a healthy stand of vegetation. The vegetative soil layer will have sufficient nutrients required for 
establishing and sustaining vegetation. Topsoil removed at part of the site operations will be 
stockpiled and used as the vegetative soil layer during installation of the final cover. 

After installation the vegetative soil layer will be seeded with native grasses that will provide 
vegetative cover that is resistant to erosion. The seed mixture will comprise Merion Blue Grass, 
Kentucky Blue Grass, Creeping Red Fescue, and Perennial Rye Grass, or other appropriate 
grasses in proportions optimized to account for the site conditions. Organic matter and fertilizers 
will be added to the topsoil layer to enhance initial growth. Erosion during the germination stage 
will be minimized by adding mulch or straw to the seed application. 

Orice initial growth is established, erosional features or areas of sparse growth will be refilled with 
topsoil and reseeded. This process will be repeated until a consistent cover layer of vegetation is 
established. Slopes will be regularly monitored to ensure that the vegetative cover is performing 
in accordance with its intended design. The closed areas will be cut at least once per year to 
prevent development of deep-rooted vegetation, such as trees, that could compromise the 
integrity of the cover system. 

2.2.2 Landfill Gas (LFG) Control and Monitoring System 

A landfill gas (LFG) control or monitoring system is not necessary to control and/or recover LFG 
from the waste mass or to prevent off-site migration as the CKD material does not decompose 
and generate landfill gas. As such, no LFG system control or monitoring will be installed during 
closure activities. 

2.2.3 Stormwater Control System 

Stormwater run-off from the top of the Closed Cell and Closed Phase I Cell landfill will be directed 
south and east to a collection ditch that runs parallel to a quarry access road. This ditch drains 
into the quarry and will convey runoff from the 25-year, 24-hour storm event. It will be lined with 
erosion resistant vegetation over segments where the gradient of the ditch is less than 5 percent. 
The ditch will be lined with fiber cloth and riprap or will be founded on bedrock over segments 
where the gradient exceeds 5 percent. 

Stormwater run-off from the top of the Phase II Cell will be directed to the east and to the west. 
Stormwater directed to the east will connect to the existing stormwater ditch adjacent to the quarry 
access road. Stormwater from directed to the west will drain to the southwest to the quarry. 

Stormwater run-off from the CKD landfill will ultimately flow into the quarry where it will flow to the 
quarry dewatering sump. Stormwater from the quarry dewatering sump is discharged to the 
Mississippi River through Outfall 001, which is monitored as part of the facilities National Pollution 
Discharge Elimination System (NPDES) permit. 
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2.3 Soil Balance 

The soil required for the landfill closure was calculated to provide an overall site soil balance. It is 
anticipated that final cover system described above (2-foot compacted layer and 2-foot vegetative 
layer) will require approximately 21,250 cubic yards of clayey soils and approximately 21,250 
cubic yards of vegetative soils over the approximately 6-acre Active Phase II Cell. The total soil 
required for final cover (compacted and vegetative cover soils) is estimated at 42,500 cubic yards. 
Existing stockpiles of soil within the quarry and soils generated from future excavations are 
anticipated to exceed the quantity necessary for landfill closure. Existing stockpiled soils were 
previously tested and deemed suitable for use as final cover. 

2.4 Final Use 

After the site has undergone final closure, the final design grades and cover system of the 
proposed landfill will allow for the land to be used for open green space. Uses that do not conflict 
with long-term post-closure care plans for the area may be considered in the future. At this time, 
significant structures are not planned for development on the completed landfill final cover. 

2.5 Survey Plat 

Upon completion of final closure of the landfill, the owner/operator will have a licensed surveyor 
registered in the State of Iowa prepare a survey plat of the site. The survey plat will show, at a 
minimum, the name of the property owner as it appears on the deed; a survey and detailed legal 
description of the waste limits, the permitted area, and the property boundary; the general types 
and locations of solid wastes; the depths of fill; the locations of leachate control and groundwater 
monitoring systems that must be maintained after closure including the length of time that these 
systems must be maintained; and the location of boundary markers and benchmarks located at 
the site. 

Prior to filing the survey plat with the County Recorder of Deeds, the owner/operator will obtain 
approval of the survey plat from the IDNR. After receiving approval from the IDNR and before 
filing with the County Recorder of Deeds, the survey plat will be notarized by a lawful notary public. 
Filing of the notarized survey plat will take place within 30 days of receipt of IDNR approval. Two 
copies of the notarized and properly recorded survey plat showing the County Recorder of Deed's 
seal or stamp, the book and page numbers, and the date of filing will be submitted to the IDNR 
within 30 days of the date of filing. 
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3.0 POST-CLOSURE PLAN 

The following section describes the Post-Closure Plan for the CKD Landfill and consists of general 
information; cap maintenance; leachate system operation and maintenance; groundwater and 
leachate monitoring; miscellaneous site maintenance; recordkeeping; and remedial action. 

3.1 General 

This Post-Closure Plan includes the maintenance and monitoring activities to be performed at the 
CKD Landfill for the 30-year post-closure period after IDNR has approved final site closure. The 
post-closure activities will include maintenance of cover integrity; operation and maintenance of 
the leachate collection system and groundwater collection system; maintenance, sampling, and 
testing of groundwater monitoring wells, leachate collection system, and lysimeters; and 
miscellaneous site maintenance. 

Access to the site is limited to the quarry entrance through the use of perimeter fencing. The site 
entrance is controlled by a lockable gate. Emergency contacts and procedures will be posted at 
the landfill/site entrance. In the event of an emergency, dial 911 in order to direct the appropriate 
assistance to the site. Fire, police, and ambulance assistance is available to the site by dialing 
911. 

3.2 Cover System Maintenance 

After the site is closed, the final cover will be inspected on a semi-annual basis for stressed 
vegetation, poor vegetative coverage, and erosion of the final cover. Final cover system 
maintenance will consist of filling areas of excessive differential settlement, regrading to control 
erosion, replacement of eroded cover soils, perimeter drainage channel maintenance, 
revegetation, weed control, and mowing. Typically, final cover system repairs will be conducted 
in the spring and fall such that seeding may be effective and not cause further damage to the 
cover system. Mowing of the facility will be conducted at least annually. 

Since the final use for the site is green space, no provisions are needed for additional depth of 
cover material to allow cultivation and to support vegetation in addition to that required for the 
final cover. 

3.3 Leachate System Operation and Maintenance 

Leachate will continue to be collected by the leachate piping within the landfill and transferred to 
the leachate sump. Leachate will be pumped from the sump and stored in temporary holding tanks 
located near the quarry office where the leachate will be transferred to haul trucks that will haul 
the leachate off-site for treatment routed to a leachate pond for storage and evaporation during 
the post-closure period. The leachate collection system will be operated and maintained during 
the post-closure care period. Maintenance of the leachate collection system will include pump 
replacements or repairs and leachate conveyance pipe repairs, as necessary. The anticipated 
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leachate generation for the closed facility is expected to decline significantly overtime upon 
installation of the final cover system as the CKD material does not retain moisture. 

Leachate collection system monitoring and maintenance will include the following: 

• Inspecting the system for proper operation 
• Cleaning the leachate collection pipes 
• Maintaining the leachate pumping system 
• Managing leachate disposal 

3.4 Groundwater and Leachate Monitoring 

Groundwater and leachate will be monitored throughout the 30-year post-closure care period. 
Sampling and monitoring locations will be inspected during each sampling event. Repairs to the 
sampling locations will be made, as necessary to maintain a functioning monitoring system. 

3.4.1 Groundwater Monitoring 

Groundwater monitoring wells will continue to be sampled during the 30-year post-closure care 
period in accordance with the Hydrologic Monitoring System Plan in place at the time of monitoring 
and the terms and conditions of the IDNR permit. Semi-annual sampling, analysis, and reporting 
will be conducted in accordance with the Hydrologic Monitoring System Plan in place at the time 
of monitoring. The groundwater monitoring system in place at the time of this Plan development 
consists of 20 groundwater monitoring wells and a single stope well as depicted in Table 1. 

Table 1 – Groundwater Monitoring Network 
Groundwater Well ID Groundwater Well ID 

MW-1A MW-1B 
MW-2A MW-3 
MW-3L MW-4 
MW-4L MW-5 
MW-7 MW-11 

MW-12 MW-13 
MW-14 MW-15 
MW-16 MW-16L 
MW-18 MW-19 
MW-20 MW-21 

MW-2CR (stope well) 

Groundwater monitoring and reporting will be conducted in accordance with the general 
requirements contained within IAC 567-115.26 and the most recent Hydrologic Monitoring System 
Plan. Groundwater monitoring results will be submitted annual to the IDNR in accordance with 
IAC 567-115.26(8). 
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3.4.2 Leachate Monitoring 

Leachate will continue to be monitored during the 30-year post-closure care period. Leachate 
samples will be collected in accordance the Hydrologic Monitoring System Plan in place at the 
time of monitoring and the terms and conditions of the IDNR permit. Semi-annual sampling, 
analysis, and reporting will be conducted in accordance with the Hydrologic Monitoring System 
Plan in place at the time of monitoring. The leachate monitoring system in place at the time of this 
Plan development consists of six monitoring locations as depicted in Table 2. 

Table 2 – Leachate Monitoring Locations 
Monitoring Location ID Monitoring Location ID 

MW-9 MW-10 
UL-1 UL-2 
UL-3 L-Sump 

Leachate monitoring and reporting will be conducted in accordance with the general requirements 
contained within IAC 567-115.26 and the most recent Hydrologic Monitoring System Plan. 
Leachate monitoring results will be submitted annual to the IDNR in accordance with IAC 567-
115.26(8). 

3.4.3 Lower Lysimeter Monitoring 

The lower lysimeters will continue to be monitored during the 30-year post-closure care period. 
Lower lysimeter samples will be collected in accordance the Hydrologic Monitoring System Plan 
in place at the time of monitoring and the terms and conditions of the IDNR permit. Semi-annual 
sampling, analysis, and reporting will be conducted in accordance with the Hydrologic Monitoring 
System Plan in place at the time of monitoring. The lower lysimeters in place at the time of this 
Plan development consists of three monitoring locations as depicted in Table 3. 

Table 3 – Lower Lysimeter Monitoring Locations 
Lower Lysimeter ID 

LL-1 
LL-2 
LL-3 

Leachate monitoring and reporting will be conducted in accordance with the general requirements 
contained within IAC 567-115.26 and the most recent Hydrologic Monitoring System Plan. 
Leachate monitoring results will be submitted annual to the IDNR in accordance with IAC 567-
115.26(8). 

3.5 Miscellaneous Site Maintenance 

Miscellaneous site maintenance activities will include perimeter fence and gate maintenance, 
quarry dewatering sump maintenance or replacement, and drainage channel maintenance. The 
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perimeter fences and gates will be maintained and repaired to restrict unauthorized site access. 
The permanent surveying monuments will be maintained and repaired or replaced, as necessary. 
The quarry dewatering sump will be maintained, repaired, or replaced, as necessary. The 
perimeter drainage channels will be maintained and repaired, as necessary. The site roads will 
be maintained and repaired as necessary to maintain access to features such as the leachate 
collection systems as well as the environmental monitoring locations. 

3.6 Recordkeeping 

During the post-closure care period, semi-annual reports will be submitted to IDNR. The reports 
will contain information concerning the general conditions at the site, groundwater monitoring 
results, quantity of leachate collected and treated, and other information as required by the 
closure permit. The locations and elevations of permanent monuments required by IAC 
567.115.26(13) will be determined at least once every three years, or more frequently in the event 
of obvious disturbance of the monument. The semi-annual reports will be provided to the IDNR 
by April 30 and October 31 each year and cover the preceding 6-month period. 

The post-closure care contact for the CKD Landfill will be: 

Continental Cement Company 
Mr. Damion Sadd/Environmental & Public Affairs Manager 
301 East Front Street 
Buffalo, Iowa 52728 
Telephone: (563) 328-6204 

The Environmental and Public Affairs Manager should be contacted regarding questions or issues 
with the landfill or access to the landfill. During this period, landfill records will be maintained by 
Continental. The records will be made available to the IDNR representatives upon request for 
review. 

3.7 Remedial Action 

If Continental is required to develop a corrective action or remediation action plan for the CKD 
Landfill during the life of the landfill or during the post-closure care period, then cost estimates will 
be prepared and additional financial assurance will be secured as appropriate. At this time, there 
are no remedial action requirements. 

4.0 FINANCIAL ASSURANCE 

The most recent closure and post-closure cost estimate and associated financial assurance for 
the CKD Landfill are contained in Appendix B. The financial assurance instrument for the site has 
been updated annually in accordance with IAC 567-115.31 requirements. New cost estimates will 
be submitted for approval and the amount of financial assurance adjusted appropriately as 
changes in site conditions that impact closure and or post-closure care costs are implemented. If 
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no site conditions impacting costs are completed during a given year, then the most recent closure 
and post-closure cost estimate will be adjusted annual for inflation. 

 
5.0 LIMITATIONS 
 
This report was prepared in accordance with that level of skill and care ordinarily exercised by 
other members of Blackstone’s profession practicing in the same locality and under similar 
conditions when the services were provided.  No warranties, express or implied, are intended or 
made.
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March 28, 2022 
 
 
Iowa Department of Natural Resources 
Solid Waste Section 
Wallace State Office Building 
901 East Grand Avenue 
Des Moines, Iowa 50319-0034 
 
 
RE:  Closure/Post-Closure Cost Estimate 

Continental Cement Company – Davenport Plant CKD Landfill 

Buffalo, Scott County, Iowa 

IDNR Permit No. 82-SDP-15-96C and 82-SDP-16-97P  

 

 
Dear Sir/Madam:  
 
 
Blackstone Environmental, Inc. (Blackstone) is pleased to submit the closure/post-closure (CPC) 
cost estimates for the Continental Cement Company Davenport Plant Cement Kiln Dust (CKD) 
Landfill. This CPC cost estimate has been prepared in general accordance with the requirements 
of Title 567 Iowa Administrative Code Chapter 115.31 (567 IAC 115.31).  
 
Continental operates a CKD landfill located in Buffalo, Iowa. A portion of the landfill is closed 
under Iowa Department of Natural Resources (IDNR) Permit No. 82-SDP-15-96C. The rest of the 
site is operated as a monofill for disposal of CKD under IDNR Permit No. 82-SDP-16-97P. 
 
A summary of the closure and post-closure cost estimates are provided below. Detailed cost 
estimate tables are provided on the follow pages.  
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Table 1 – Closure and Post-Closure Cost Estimate Summary 

Total Closure Costs $484,956.09 

Total Post-Closure Costs $1,051,768.06 

Total CPC Costs $1,536,724.15 

This cost estimate was prepared in accordance with applicable requirements and generally 
accepted environmental engineering practices. 

If you have any questions, please contact Eric Sonsthagen with Blackstone at 402-208-2014 
or Damion Sadd with Continental Cement at Damion.Sadd@continentalcement.com or 
563-328-6204. 

Respectfully, 
BLACKSTONE ENVIRONMENTAL, INC. 

Eric Sonsthagen, P.E.   Krista A. Brodersen 
Senior Project Engineer Senior Project Manager 
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CERTIFICATION  

 
I hereby certifies the portion of this engineering document described below was prepared by me 
and that I am a licensed Professional Engineer under the laws of the State of Iowa. 
 
 
 
 
 
 
 
 
 
 

 Eric Sonsthagen, P.E.       License No. P24844 
 
Pages covered by this seal:  All 
 
License Renewal Date: 12/31/2023 

March 28, 2022



FACILITY OWNER: Continental Cement Company

FACILITY NAME: Davenport Plant CKD Landfill

DATE: 3/10/2022

PERMIT NUMBER: 82-SDP-16-97P

ESTIMATOR: Eric Sonsthagen, P.E. 

ITEM QUANTITY UNITS UNIT COST COST 

INITIAL CLOSURE PREPARATION

CPC Plan Document Revisions 1 Each $7,037.24 $7,037.24

FINAL COVER
Site preparation earthwork and grading for final cover 5 Days $2,463.02 $12,315.12

Final cover construction 18,000 CY $12.67 $228,064.41

VEGETATIVE LAYER
Final cover vegetation soil 14,000 CY $11.25 $157,525.97

Seeding, mulching, and fertilizing 4.1 ACRE $1,407.45 $5,770.52

EROSION CONTROL
Erosion Control structures, ponds, terraces 5 Days $2,463.02 $12,315.12

GROUNDWATER MONITORING SYSTEM
Upgrade or repair existing wells 1 EACH $1,407.45 $1,407.45

Well abandonment 0 EACH $0.00 $0.00

LEACHATE COLLECTION SYSTEM `

Leachate system modifications 1 EACH $4,222.27 $4,222.27

FACILITY OPERATIONS
Facility modifications 1 EACH $14,074.49 $14,074.49

PROFESSIONAL SERVICES 

Engineering Services 1 EACH $21,111.77 $21,111.77

ADMINISTRATION AND CONTINGENCY
Legal, Financial, and Administration Services 1 EACH $14,074.49 $14,074.49

Closure Compliance Documentation 1 EACH $7,037.23 $7,037.23

484,956.09$                     

FACILITY OWNER: Continental Cement Company

FACILITY NAME: Davenport Plant CKD Landfill

DATE: 3/10/2022

PERMIT NUMBER: 82-SDP-16-97P

ESTIMATOR: Eric Sonsthagen, P.E. 

ITEM QUANTITY UNITS UNIT COST COST 

MAINTENANCE ITEMS
General Maintenance 30 Years $1,548.19 $46,445.82

Cap and Vegetation Maintenance 30 Years $3,096.38 $92,891.31

Drainage and Erosion Control Maintenance 30 Years $0.00 $0.00

Waste Systems Maintenance 30 Years $0.00 $0.00

Gas Control Maintenance 30 Years $0.00 $0.00

Leachate Control Maintenance 30 Years $2,500.00 $75,000.00

Groundwater Monitoring System Maintenance 30 Years $1,407.45 $42,223.35

LEACHATE SYSTEM
Leachate Management and Disposal 30 Years $0.00 $0.00

Leachate Control Performance Evaluations 30 Years $0.00 $0.00

GROUNDWATER MONITORING SYSTEM
Groundwater Monitoring Performance Evaluations 30 Years $2,814.87 $84,446.07

Groundwater Monitoring and Reporting 30 Years $18,296.86 $548,905.82

INSPECTIONS `

Facility Inspections 30 Years $2,814.87 $84,446.07

ADMINISTRATION AND ENGINEERING
Legal, Financial, and Administration Services 1 EACH $14,074.49 $14,074.49

Engineering Services 1 EACH $21,111.77 $21,111.77

Financial Assurance Accounting 30 Years $1,407.45 $42,223.35

1,051,768.06$                  Total Post-Closure Costs

Permit No.:  82-SDP-16-97P

Closure Cost Estimate - Continental Cement Company 

Total Closure Costs

Post-Closure Cost Estimate - Continental Cement Company 

Permit No.: 82-SDP-16-97P
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Industrial Monofill  

Financial Assurance Report Form 

 

Section 1: FACILITY INFORMATION   (please print or type) 

Information Requested  

Facility Name Davenport Plant CKD Landfill 

Permitted Agency/Entity Continental Cement Company 

Permit Number 82-SDP-16-97P 

 

Section 2: CLOSURE/POSTCLOSURE OR CORRECTIVE ACTION COST ESTIMATES  

Information Requested Cost Estimate Date of Cost Estimate 

Updated Closure Cost Estimate $ 484,956.09 3/10/22 

Updated Postclosure Cost Estimate $ 1,051,768.06 3/10/22 

Initial or Updated Corrective Action Cost Estimate $             

 

*Attach closure/postclosure cost estimate(s) signed and certified by an Iowa-licensed professional engineer.  Cost estimates shall include, at a minimum, each of 

the cost line items defined in 115.31(3)“c” for closure and 115.31(4)“c” for postclosure.  Please provide closure and/or postclosure site area acreage information 

with the estimates. 

 

Provide a cost estimate for corrective action only if corrective action is required and a corrective action plan has been approved by the Department.  Attach the 

corrective action cost estimate signed and certified by an Iowa-licensed professional engineer.  The cost estimate shall account for total costs of the activities 

described in the approved corrective action plan for the corrective action period. 

 

Section 3: FACILITY WASTE TONNAGE INFORMATION 

Information Requested Tons 

Remaining permitted capacity as of the beginning of permit holder’s current fiscal year 747,088 

Amount of waste disposed of at the facility during the prior year 2,531 

 

Section 4: PROOF OF COMPLIANCE 

Publicly Owned Industrial Monofills                                                                                       (ATTACH AUDIT REPORT) 

Owner’s Most Recent Annual Audit Report 

Prepared by:        

For fiscal year ending:        

 

Privately Owned Industrial Monofills                                                                             (ATTACH AFFIDAVIT) 

Attach owner/operator’s affidavit indicating that an annual review has been performed by a certified public 

accountant to determine whether the privately owned monofill is in compliance with IAC 567 Chapter 115.  The 

affidavit shall state the name of the certified public accountant, the dates and conclusions of the review, and 

the steps taken to rectify any deficiencies identified by the accountant. 
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Section 5: FINANCIAL ASSURANCE INSTRUMENT 

Type and Value of Financial Assurance Instrument(s)                                           (ATTACH INSTRUMENT(S) 

Assurance Instrument Establishment Date Mechanism Covers Instrument Value 

Trust Fund 

567 IAC 115.31(6)“a”       
Closure  

Postclosure  

Corrective Action  
$       

Surety Bond 

567 IAC 115.31(6)“b” 
March 1, 2016 

Closure  

Postclosure  

Corrective Action  
$ 1,536,724.15 

Letter of Credit 

567 IAC 115.31(6)“c”       
Closure  

Postclosure  

Corrective Action  
$       

Insurance 

567 IAC 115.31(6)“d”       
Closure  

Postclosure  

Corrective Action  
$       

Corporate Financial Test 

567 IAC 115.31(6)“e”       
Closure  

Postclosure  

Corrective Action  
$       

Local Gov’t. Financial Test 

567 IAC 115.31(6)“f”       
Closure  

Postclosure  

Corrective Action  
$       

Corporate Guarantee 

567 IAC 115.31(6)“g”       
Closure  

Postclosure  

Corrective Action  
$       

Local Gov’t Guarantee 

567 IAC 115.31(6)“h”       
Closure  

Postclosure  

Corrective Action  
$       

Local Gov’t. Dedicated Fund 

567 IAC 115.31(6)“i”       
Closure  

Postclosure  

Corrective Action  
$       

 

Section 7: FUND PAYMENTS   (only if using dedicated or trust fund) 

Completion of the following fund information complies with the annual financial statement requirements of IAC 

567 115.31(3)“a” and 115.31(4)“a” by indicating the current balance(s) of the dedicated/trust fund and the 

projected amount(s) to be deposited in the fund(s). 

 

Under “Beginning Balance”, please state the fund balance 30 days after the start of the previous fiscal year, for 

“Ending Balance”, indicate the fund balance 30 days after the close of the previous fiscal year, and for “Projected 

Deposit”, indicate the amount to be deposited within 30 days of the close of the permit holder’s fiscal year. 

Information Requested Beginning Balance Ending Balance Projected Deposit 

Dedicated Fund Balance (see formula below) $       $       $       

Trust Fund Balance (see formula below) $       $       $       

Formula for Projected Deposits 

Dedicated/Trust Fund 

CE - CB 

Y 

 

Where “CE” is the closure or postclosure cost estimate, “CB” is the balance 30 days after close of the previous 

fiscal year, and “Y” is number of years remaining in the pay-in period. 

If needed, the space below can be used to show calculations for projected deposit(s) 
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Section 8: PERMIT HOLDER ENDORSEMENT 

SUBMITTAL OF THIS COMPLETED AND ENDORSED FORM ALONG WITH ALL REQUIRED DOCUMENTATION ESTABLISHES 

NOTIFICATION AND PROOF OF PERMIT HOLDER COMPLIANCE WITH IAC 567 CHAPTER 115. 

Damion Sadd Environmental and Public Affairs Manager 

Name of Official Title 

Continental Cement Company 

Agency/Entity 

301 E. Front Street 

Address 

Buffalo IA 52728 

City State Zip 

563-328-6204       

Telephone Fax 

Damion.Sadd@continentalcement.com 

Email Address 

 

                  

Signature of Official Title Date 

 

Questions?  Contact Bill Blum at (515) 725-8376 or Bill.Blum@dnr.iowa.gov 
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Emergency Response and Remedial Action Plan 
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_______________________  
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Project Engineer 
 
Reviewed by: 
 

 

 

________________________  

Kyle Kukuk, P.E. 
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1.0 FACILITY INFORMATION 

Continental Cement Company, LLC (Continental) is located at 301 Front Street in Buffalo, Scott 

County, Iowa (Site). Quarrying and manufacturing of Portland cement products have been 

conducted at the Continental facility since 1924 and other uses are not anticipated in the future. 

The cement manufacturing process includes the heating of limestone with silica, alumina, and 

iron minerals to form clinker. The clinker (nodules of sintered material) is ground into a fine powder 

and mixed with gypsum to form cement. As part of the manufacturing process, removal of 

particulate is required to control the composition of the cement product. This material is known as 

cement kiln dust (CKD). Continental Cement Company operates an approximately 20-acre 

monofil for the disposal of CKD. The southern portion of the monofill has been filled to original 

grade and closed in general accordance with the requirements of the Iowa Department of Natural 

Resources (IDNR) Permit Number 82-SDP-15-96C. An active monofill disposal cell (Phase II) is 

operated under IDNR Permit Number 82-SDP-16-97P. The amount of CKD per day disposed at 

the monofill varies by day. Continental continues to operate with the overall goal of minimizing 

landfilled CKD and beneficially reusing material when able. 

 

The Continental facility is located approximately four miles west of Davenport, Iowa within 

Sections 14,15,22, and 23, of Township 77 North, - Range 2 East (Buffalo Township), Scott 

County as shown on the attached Figure 1, Appendix A.  The facility has been in operation, under 

various ownership, from 1924 for the quarrying of limestone rock and the manufacture of Portland 

cement.  The CKD landfill is located in an inactive portion of the quarry approximately 2000 feet 

east of the active quarry area and comprises approximately 20 acres.  A site diagram of the landfill 

is attached as Figure 2, Appendix A. 

 

The Certified Operator responsible for the operation of the project is as follows: 

 

Damion Sadd, Environmental Manager 

301 East Front Street 

P.O. Box 690 

Buffalo, IA 52728 

(563)328-6204 

 

2.0 REGULATORY REQUIREMENTS 

 

In accordance with Iowa Code section 455B.306(6)(d) an Emergency Response and Remedial 

Action Plan (ERRAP) was submitted as part of the December 27, 2021, permit renewal 

application. Condition X.2.h of the new permit issued by IDNR on January 6, 2022, required 

submission of a revised ERRAP for subsequent permit renewal applications.   
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3.0 EMERGENY RESPONSE AND REMEDIAL ACTION PLAN 

3.1 Failure of Utilities 

The landfill is utilized for the disposal of CKD, which is a byproduct manufactured at the same 

site. Since no utilities are located within the landfill, operations at the plant will also be affected if 

a failure of utilities occurs. Due to this fact, it is possible to cease operations at the landfill, if 

necessary, without adversely affecting CKD storage and disposal for short-term and long-term 

events. 

3.2 Weather Related Events  

Disposal operations of CKD are primarily performed during winter when tornadoes, windstorms, 

intense rainstorms and erosion, lightning strikes, and flooding are historically not factors.  

Because the landfill is utilized for the disposal of CKD, which is manufactured the same site, if 

weather related events occur, operations at the plant will also be affected. Due to this fact, it is 

possible to cease operations at the landfill, if necessary, without adversely affecting CKD storage 

and disposal. 

3.3 Fires and Explosions  

The CKD landfill is a monofil constructed and operated to dispose of CKD, a material generated 

through the manufacture of Portland cement. This material is created in a pyro processing system 

at temperatures in excess of 2600ºF. Once the material leaves the pyro processing system, it has 

been thoroughly fired, therefore, CKD as a landfilled material being stored, transported, unloaded, 

or placed cannot: Be altered by fire, support a flame, be susceptible to creating an explosion, or 

assist in a runaway reaction needed to generate an explosion. 

 

There are no buildings, equipment, utilities, stored fuels, facilities, or working areas located within 

the landfill that can catch on fire. CKD does not break down to form methane gas, so methane 

gas does not accumulate in the landfill and lead to explosive atmospheres. 

3.4 Regulated Waste Spills and Releases 

Continental’s current operation procedures were created to minimize the release of CKD to the 

ambient air during storage, transport, unloading, and placement of the material. These procedures 

include: 

• After processing, CKD is stored within an enclosed structure (e.g., silo). 

• During the process of loading for transport to the landfill, CKD is conditioned with water to 

minimize dusting during transport and placement. 
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• Conditioned CKD tends to agglomerate in the truck which makes it less vulnerable to 

spillage during transport. 

• Employees operating landfill transport trucks are trained in the correct operating 

procedures, which include instruction regarding the amount of material suitable for one 

truckload. Employees are encouraged not to overfill trucks to ensure that material does 

not leave the truck during transport prior to unloading at the landfill. 

• The time between transport and placement in the landfill is minimized to reduce drying 

time which could lead to wind erosion during placement. 

• Employees operating landfill placement equipment are trained in the correct operating 

procedures, which include instruction regarding proper placement of material in the landfill. 

Employees are aware that CKD is not to be pushed into the bermed sides of the landfill, 

ensuring that all placed material is well contained withing the landfill bed. 

• The landfill is inspected weekly to ensure that CKD is not being released to the surface 

water including the quarry sump and that the CKD is well within the bermed area so that 

releases do not occur during storm events. 

• A four-foot clay liner compacted to 1x10-7 cm/sec is in place underlying the CKD material 

to prevent releases to the groundwater. 

• Monthly water level monitoring and semi-annual sampling is conducted to monitor for CKD 

release to the groundwater utilizing wells located both inside and outside of the landfill. 

3.5 Hazardous Material Spills and Releases 

The CKD landfill is a monofil constructed and operated to dispose of CKD, a material generated 

through the manufacturing of Portland cement. This material is created in a pyro processing 

system at temperatures in excess of 2600ºF. Once the material leaves the pyro processing 

system, it has been thoroughly fired. Only CKD, a non-hazardous solid waste, is disposed of at 

the facility. Except for small quantities of fuels, oils, and other materials contained in transport 

vehicles and earth moving equipment, hazardous materials are not stored, used, or disposed of 

at the landfill site. 

3.6 Mass Movement of Land and Waste 

Due to the cementitious nature of the conditioned CKD, the material tends to bind together when 

placed at the landfill forming a relatively uniform and solid deposit. The material is able to stand 

at a relatively steep angle of repose with negligible risk of slumping or slope failure. Further, the 

material is relatively impervious thereby reducing the likelihood of saturation which could reduce 

the shear strength and lead to slope instability. 

 

Employees with duties associated with the storage, handling, transport, or disposal of CKD are 

trained to place CKD in a manner which will reduce the likelihood of slope failures, waste shifts, 
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and waste subsidence. Transport vehicle drivers are instructed to place material at a safe distance 

back from the edge of the active cell to avoid surcharging the edge of the cell. Accumulated 

material is periodically pushed into the active cell with earthmoving equipment. The landfill is also 

inspected weekly so that situations which would lead to mass movement of waste are avoided or 

quickly corrected. 

3.7 Emergency and Release Notifications and Reporting  

CKD, a non-hazardous material generated through the manufacturing of Portland cement, is not 

subject to release notification and reporting requirements. If releases of fuel, oils, or other 

materials occur from the transport vehicle or excavating equipment, Continental will provide 

proper notification to the IDNR and/or the United States Environmental Protection Agency in 

accordance with applicable requirements. 

 

Due to the cementitious nature of the CKD material, windblown emissions from the face of the 

landfill or CKD piles are negligible. Further, the runoff from the exposed material is directed into 

the lined portion of the active cell allowing suspended sediment to settle out on site. The small 

quantities of fuel, oils, and other materials contained in transport vehicles or excavating 

equipment, if released, would likely be absorbed by surficial materials at the site. The likelihood 

of a release of materials affecting off-site properties is negligible. As such, notification to the city 

and county agencies, news media, or special populations will not be required. 

3.8 Emergency Waste Management Procedures 

Since the landfill is utilized for the disposal of CKD, which is manufactured at the same site, 

operations at the plant will also be affected. Due to this fact, it is possible to cease operations at 

the landfill, if necessary, without adversely affecting CKD storage and disposal for long-term 

emergency events. In case of a short-term emergency, CKD is stored in a silo at the plant site. 

Hauling of CKD can be temporarily discontinued until the emergency is resolved. 

3.9 Primary Emergency Equipment Inventory 

The landfill is staffed only during CKD unloading activities or while shaping and/or capping placed 

CKD material. The actual time on-site is less than 25 hours per month. Further, combustible 

materials are not stored, used, or disposed of at the site. As such, emergency equipment is not 

maintained at the site and water sources/hydrants are not located at the site. In the event of an 

emergency, equipment resources would be provided by the City of Buffalo, Iowa and/or Scott 

County. 

3.10 Emergency Aid 

In the event of an emergency requiring aid, local authorities will be contacted. 



Emergency Response and Remedial Action Plan 
Continental Cement Company, LLC 
Buffalo, Iowa  

 

© 2024 Blackstone Environmental, Inc.  Page 5 of 8 August 30, 2024 
Project No. 3630 

 

3.11 Training 

Employees operating landfill transport trucks and/or landfill placement equipment will be trained 

on the provisions of the ERRAP along with correct operating procedures. Training will be provided 

by the Environmental Manager or their designee. Training will be conducted for employee’s first-

time assignment to duties associated with the storage, handling, transport, or disposal of CKD 

and periodically thereafter in conjunction with modifications to the ERRAP or issuance of an 

updated landfill operating permit. Training will be documented in accordance with Continental 

procedures.
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Suite 100, 4500 - 16th Avenue NW.
Calgary, Alberta, Canada T380M6
Telephone: (403) 247-0200
Fax: (403) 247-4811 or 247-0779
e-mail: komex@komex.com
web: www.komex.com

June 30, 1997
ENVIRONMENTAl AND ENGINEERING CONSULTANTS

OUR FILE: KI96-4161

Waste Management Assistance Division
Department of Natural Resources
Wallace State Office Building
Des Moines, Iowa, 50319-0034

(
I

Con 12-1-1
Doc # 44825

\

Attention: Garth Frable

Dear Sir:

Re:

Accompanying this letter, please find 3 copies of the Comprehensive Plan for Lafarge's Cement
Kiln Dust (CKD) management activities at the above-noted site. The Plan focusses on issues
relevant to CKD, a mineral by-product of the cement manufacturing' process. Issues related to
management of municipal waste are not included, as the CKD management area is strictly a CKD
moncifill utilized only for the Davenport Cement Plant. /

,
We understand that approval of the Comprehensive Plan is requifed to obtain a permit for CKD
landfilling activities. Hence, we would appreciate your timely r~view. Please do not hesitate to
contact the nndersigned or Brian Gasiorowski of Lafarge at (248) 354 9050 if you have any

, ,
questions. We trust that the Plan satisfies the relevant components of the Iowa statutes.·

Respectfull y,

X INTERNATIONAL LTD.

l"""-IOnnson,M.S., P.Eng.
')

cc. Cyrus Rustin, IDNR
Brian Gasiorowski, Heinz Knopfel, Lafarge

·J,14161\CORRIFRJN30GJ.DOC

CALGARY, EDMONTON, VANCOUVER, LOS ANGELES, BRISTOL QUITO, NICQSVI, SANA'A
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Lafarge Davenport Plant Comprehensive Waste Management Plan

1. INTRODUCTION

1.1 BACKGROUND

Lafarge Corporation operates a cement manufacturing facility that is located at 301 East Front
Street, Buffalo, Iowa (Figure 1). The plant generates Cement Kiln Dust (CKD) as part of the
cement manufacturing process and currently places this material in the quarry (Figure 2).
Accordingly, Lafarge has recently applied for a permit for this activity in accordance with the
Iowa Administrative Code (lAC Chapters 100 to 101). The State has requested that Lafarge
submit a Comprehensive Plan for management and minimization of the landfilled materials in
accordance with lAC Subrule 101.5 (IDNR, 1997). This report provides Lafarge's
Comprehensive Plan (Plan) and addresses the relevant portions of Guidelines for Solid Waste
Comprehensive Plans Part I: Solid Waste Mangement Alternatives (Guidelines) (IDNR, 1990).

1.2 GENERAL

Review of the Guidelines indicates that the primary purpose of a Comprehensive Plan is to
reduce the volume of municipal solid waste that requires landfilling and to allow for beneficial
reuse wherever practical. The Guidelines generally focus on issues related to the public and to
management of municipal solid waste. Hence, a considerable portion of the Guidelines is not
relevant to CKD, which is a non-organic mineral material, or to Lafarge's landfill, which is a
monofill comprising materials generated from a single source (Lafarge's cement manufacturing
process). For these reasons, this Plan focuses on the following issues included in the Guidelines
that are relevant to CKD management at Davenport:

• purpose and scope;
• description of the CKD;
• planning;
• previous waste reduction initiatives;
• analysis of alternatives;
• meeting the State's volume reduction and recycling goals;
• implementation schedule; and,
• checklist.

1.3 PURPOSE AND SCOPE

The Plan is a document that will help Lafarge implement programs to reduce the volume of CKD
being landfilled at the Davenport Plant. Alternatives to landfills reduce the potential for
groundwater contamination, preserve valuable natural resources, and enhance energy and
economic savings. It will be submitted to the Waste Management Authority Division (WMAD)
of the Iowa Department of Natural Resources (IDNR).

Komex International Ltd. (KI97-4161) Page 1
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Lafarge Davenport Plant Comprehensive Waste Management Plan

The Plan is a part of a legislated, comprehensive approach to solid waste management that
complies with statewide solid waste management policy included as part of the Groundwater
Protection Act. The Act identifies a hierarchy of preferred management options: The Waste
Management Hierarchy. These options are prioritized according to their potential groundwater
impacts, their overall environmental impacts, and their ability to conserve resources. The
incorporation of these policies will ensure the protection of groundwater, the minimization of
impacts on other environmental media and the wise use of natural resources. The potentially
relevant Iowa laws state the following:

The Groundwater Protection Act

Pursuant to the Iowa Code, section 455B.306, a private agency operating or planning to
operate a solid waste management project is required to prepare a Comprehensive Solid
Waste Management Plan and to file it with the Department of Natural Resources.

According to 455B.306 of the Iowa Code, as Solid Waste Comprehensive Plan shall:

" .. .incorporate and reflect the waste management hierarchy of the state solid waste
management policy and shall at a minimum address the following general topics to
the extent appropriate to the technology employed by the applicant at the sanitary
disposal project:

1. The extent to which the solid waste is or can be recycled.

2. The economic and technical feasibility of using other existing sanitary disposal
project facilities in lieu of initiating or continuing the sanitary disposal project for
which the permit is being sought.

3. The expected environmental impact of alternative solid waste disposal methods,
including the use of sanitary landfills.

4. A specific plan and schedule for implementing technically and economically
feasible solid waste disposal methods that will result in minimal environmental
impact."

Iowa Code section 455B.301A (1987 Code Supplement) contains the state solid waste
management policy as follows:

"The protection of the health, safety, and welfare of Iowans and the protection of the
environment require the safe and sanitary disposal of solid wastes. An effective and
efficient solid waste disposal program protects the environment and the public, and
provides the most practical and beneficial use of the material and energy values of the
solid waste. While recognizing the continued necessity for the existence of landfills,

Komex International Ltd. (KI97-4161) Page 2
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Lafarge Davenport Plant Comprehensive Waste Management Plan

alternative methods of managing solid waste and reduction in the reliance upon land
disposal for solid waste are encouraged. In the promotion of these goals, the
following waste management hierarchy in descending order of preference, is
established as the waste management policy of the state:

1. Volume reduction at the source.
2. Recycling and reuse.
3. Combustion with energy recovery and refuse-derived fuel.
4. Combustion for volume reduction.
5. Disposal in landfill."

The Waste Reduction· Recycling Act

In 1989, the Waste Reduction - Recycling Act (Iowa Code, Chapter 455D) placed
additional requirements on the Comprehensive Plan. The law sets a statewide waste
volume reduction goal of 25 % by 1994 and 50 % by 2000 through the use of waste
reduction at the source and recycling. July 1, 1988 is the baseline year. Comprehensive
Plans, Part I, shall provide details of a methodology for meeting the state volume
reduction goal.

This Plan includes examination and development of alternative solid waste management systems
that incorporate all of the relevant elements contained in these regulatory requirements and
Guidelines. As such, the Plan develops technically and economically feasible alternatives to
landfilling the CKD at the Davenport Plant. The Plan is a working document that Lafarge will
use to develop, implement, and assess programs that will not only extend the life of their landfill
area, but will produce a number of other benefits.

1.4 SITE DESCRIPTION

General

This section provides a description of the site in accordance with requirements of the Guidelines.
The description refers to Lafarge's property, only and does not include description of the
surrounding lands, populations, or transprotation corridors because these issues are not relevant
to Lafarge' s CKD management program.

The CKD management area is located at the east end of the quarry, approximately 2,000 feet
from the active area of mining, and comprises approximately 20 acres (see Figure 2). Quarrying
and cement manufacturing operations on the Site are approved through Lafarge's operating
permits and licenses. The Site has been used and will continue to be used for the manufacture of
Portland cement and related products. No other use is anticipated in the foreseeable future.

Komex International Ltd. (KI97-4161) Page 3
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Lafarge Davenport Plant Comprehensive Waste Management Plan

The quarry is approximately 90 feet deep in the vicinity of the CKD management area and has
been filled to original grade over the eastern and southern portion of the management area. The
northern portion of the area has been filled to an elevation of approximately 540 ft AMSL. In the
past, the CKD has been placed directly in the quarry, essentially as a monofill.

The management area has historically been used for quarrying and then placement of CKD and
off-specification cement materials similar in nature to CKD. On occasion, the area has been used
for overburden and waste rock excavated as part of quarry development. Minor amounts of plant
trash may have also been deposited in the area, although this volume is expected to be small.
The CKD management area comprises only a small proportion of the current quarry.

Siting Criteria

The following characteristics and conditions have been established for the CKD management
area:

Property Boundaries: The management area is located more than 20 feet from an
adjacent property line. The eastern property boundary of the Site is
generally located 100 feet to the east of the management area. East
Front Street (Highway 22) is located approximately 100 feet to the
south of the area. No other property boundaries are located within
500 feet of the CKD management area.

Floodplain: The management area is located outside of the 1 in 100 years
floodplain of the Mississippi River. East Front Street separates the
management area from the Mississippi River. The base of the
quarry is located below the elevation of the river and is maintained
dry by a central sump and pumping system which discharges water
into the Mississippi River through NPDES 001 (Figure 2).

Nearby Residences: The area is located more than 500 feet from any existing habitable
residence. The nearest residence is located approximately 2,000
feet to the north.

Site Stability: The Site has been used for more than 70 years for the manufacture
of Portland cement and related products. During this time there
has been no record of seismic events, active faulting or instability
of the quarry walls. This area of Iowa has been established as one
of low seismic activity. Hence, the Site is considered geologically
stable.

Komex International Ltd. (KI97-4161) Page 4
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Lafarge Davenport Plant Comprehensive Waste Management Plan

Airports: The Site is located more than 10,000 feet from any airport, airfield,
or runway. CKD dust does not attract birds or pests and hence the
management area does not pose a risk to airplane traffic.

Soil Conservation: The management area is located in a limestone quarry that has been
developed to provide raw materials for cement manufacturing.
There is no soil in the quarried area. Soil excavated in support of
quarry expansion will be reused in the CKD area. The final grade
is designed to conform to the surrounding pre-quarry landscape.

Plants and Animals: Because the management area has and continues to be utilized for
quarrying there are no plants that inhabit the management area and
few animals. Hence, the CKD management activities will not
impact potentially threatened species.

Archeology: Similarly, due to past quarrying activities, the property is not of
archeological or historical significance.

Potential Human Impacts: The management area is well isolated from adjacent residences and
farming areas. Hence, potential for impacts to human health are
limited and do not include direct exposure. Potential
environmental impacts are related to fugitive dust, which is
controlled by conditioning and compacting the CKD, as well as
groundwater quality, which is monitored in accordance with the
Code ..

Komex International Ltd. (KI97-4161) Page 5
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Lafarge Davenport Plant Comprehensive Waste Management Plan

2. CEMENT KILN DUST

2.1 CEMENT KILN DUST ORIGIN

The cement manufacturing process involves heating carbonate rock (limestone) with minor
amounts of silica, alumina and iron minerals to form clinker. The clinker is ground into a fine
powder and is mixed with gypsum to form cement. The heating process occurs in the cement
kiln. Large quantities of air are used in the cement kiln to support combustion. The air and
combustion products entrain particles of clinker, raw materials, and partially calcined materials.
These particles are removed from the exhaust gases as an air pollution prevention measure and
are recycled into the cement manufacturing process as kiln feed. Some removal of particulate
from the clinker manufacturing process is required to control the composition of the final
product. This material is known in the industry as cement kiln dust (CKD).

2.2 COMPOSITION

The average chemical composition of CKD reflects the composition of the feed rock and soils
and includes the following compounds:

Table 1: Cement Kiln Dust Composition

CaC03 SiOz
CaO KzS04
Ah03 KCI

Ca(OHh CaMg(C03h
Ca(1V1gI'e)(C03)z

1V1etaloxides are present in trace amounts because these compounds condense in the kiln, on the
particulates as the gases move counter-current to the material flow. CKD composition is
primarily a function of the layout and operation of the kiln. Hence, the composition is stable
over time.

CKD consists of relatively uniform silt size particles, in the range of 5 to 20 microns mean particle
size diameter, and has a high affinity for water. The addition of water initiates a hydration process
that causes kiln dust to set in a manner similar to cement. Because of its fine particle size
distribution, the CKD can retain a high proportion of water before reaching saturation. This water is
held to the particles by surface tension, resulting in relatively low hydraulic conductivity, on the
order of 10-6cm/sec if the CKD is in a compact state (> 90% Standard Protor Density).

Komex International Ltd. (KI97-4161) Page 6
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Lafarge Davenport Plant Comprehensive Waste Management Plan

In its dry state, the CKD exhibits an angle of internal friction of approximately 340
• Once the

hydration process is complete, the material can develop unconfined compressive strengths well in
excess of 100 psi, depending on its initial composition.

2.3 REGULATORY REQUIREMENTS

CKD is a non-hazardous solid mineral that is excluded from the Resource Conservation and
Recovery Act (RCRA) Subtitle C through the Bevill Amendment. Lafarge has completed
discussions with the State of Iowa regarding the regulation of CKD management activities at the
Site. It was concluded that the CKD would be regulated as a non-hazardous solid waste, in
accordance with Iowa Code Section 567, Chapters 100 to III (IDNR, 1996).

Komex International Ltd. (KI97-4161) Page 7
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Lafarge Davenport Plant Comprehensive Waste Management Plan

3. PLANNING

3.1 RESPONSIBILITIES

The first step in the planning process is to identify key individuals that will be responsible for
developing and implementing the Plan. In this case, the generation and management of CKD are
controlled entirely by the Lafarge Davenport cement plant and corporate support groups. Hence,
the individuals responsible for implementation of the Plan are Lafarge employees and
subcontractors. The positions, individuals currently holding the position, and the present area of
responsibilities are listed below.

Table 2: Roles and Responsibilities

Job Function Present Individual Responsibilities

Plant Environmental Manager Heinz Knopfel • CKD management
• regulatory issues
• funding
• program implementation

Regional Environmental Mgr. Brian Gasiorowski • implementation of env. programs
• regulatory representation
• quality assurance

Director of Geology & Raw Jean-Guy Levaque • quarry planning
Materials • assessment of raw materials

• CKD management
Alternate Raw Materials Greg Daderko • beneficial reuse of CKD

• scheduling alternate raw materials
Consultant Gordon Johnson • landfill design

• hydrogeological monitoring

3.2 SCHEDULING

Lafarge implemented a CKD task force in 1992 to address the following:

• controlling cement manufacturing raw materials to minimize generation;
• potential beneficial reuse;
• potential process modifications to reduce generation; and,
• management of placement operations.

Each Lafarge facility, including the Davenport Plant was addressed by the program. Measures
were taken to minimize the rate of CKD generation by the plant and to investigate potential

Kome><International Ltd. (KI97-4161) Page 8
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Lafarge Davenport Plant Comprehensive Waste Management Plan

beneficial reuses of CKD; Initiation of the program has essentially been completed. Measures
adopted for the Davenport Plant continue to be revisited on a regular basis with the goal to
continuous improvement.

3.3 FUNDS

Funds for implementation of the Plan are made available through the Plant's annual operating
budget, which include allowances for CKD management and related issues. Plant operations
result in the sale of approximately 1 million tons of cement annually. Income from these
operations provide Lafarge with the financial resources necessary to effectively manage its CKD
and to effectively address related issues such as the implementation of this Plan.

Kome><International Ltd. (KI97-4161) Page 9
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Lafarge Davenport Plant Comprehensive Waste Management Plan

4. WASTE REDUCTION

4.1 PREVOUSWASTE REDUCTION INITIATIVES

Lafarge Corporation is an active member of the Portland Cement Association (PCA), an
organization of cement manufacturers dedicated to improving and extending the uses of portland
cement and concrete through market development, engineering, research, education and public
awareness. In 1995, the PCA commissioned a study of the Alternate Uses of Cement Kiln Dust
(Bhatty, 1995) which is provided as Appendix 1. This study addresses all currently known
alternative uses of CKD.

As previously stated, Lafarge implemented a CKD task force in 1992 to more effectively manage
the dust generated by its cement manufacturing facilities. A major focus of the task force was to
investigate means of reducing the CKD generated by active cement plants. To this end, Lafarge
implemented a program that embraced all of the alternate uses of CKD as summarized in
Appendix I. For the Davenport cement plant, the following landfill reduct~on initiatives were
implemented:

• recycling of all spilled cement materials, kiln brick and like debris into the cement
manufacturing process;

• regular geological assessments and quarry mining plans with the goals of coordinating raw
materials management to minimize the rate that CKD is generated by the plant;

• utilization of alternate raw materials;
• recirculating dust in the cement manufacturing systems;
• supervising and controlling the CKD management area so that only CKD is placed in this

area; and,
• investigating beneficial uses for CKD in the Davenport area.

Recycling

Since the early 1990' s, all used kiln brick, off-specification clinker, spilled cement materials and
the like are recycled in the cement manufacturing process. Up to this time, these materials were
placed in the CKD management area. Although accurate records of the volumes placed in 1988
are not available, an average of approximately 30 tons per day have been recycled.

Raw Materials Control

Geological assessments of the quarry are completed on a regular basis. Mine plans are developed
by Lafarge Corporate Technical Services approximately once every 5 years. The purpose of the
plans is to control raw feed to maximize the efficiency of the cement manufacturing operations,
which in turn minimizes the rate that CKD is generated. Efforts to date include controlling raw

Komex International Ltd. (KI97-4161) Page 10
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Lafarge Davenport Plant Comprehensive Waste Management Plan

materials to limit the concentrations of alkali metals in the raw feed which ultimately reduces the
proportion of dust that is removed from the process. These efforts have resulted in reduced rates
of CKD generated, although it is not possible to quantify percent reduction because the cement
product has changed since 1988, necessitating a change in the manufacturing process.

Substitute Raw Materials

The plant has initiated a program to utilize substitute raw materials in the cement manufacturing
process. These materials are low-alkali in nature and result in reduced CKD production. They
are also byproducts from other industrial operations that would otherwise be disposed in a
commercial landfill. The plant currently utilizes approximately 50,000 tons of alternate raw
materials each year.

Recirculation

Over 90 percent of the dust collected in the cement manufacturing process is recirculated into
that process. The remaining dust is removed from the process to control the composition of the
cement product (Section 2). Lafarge maximizes the percentage of dust recycled in the process to
maximize cement productivity. These recirculation measures were in place in 1988.

Control of CKD Management Area

Placement of materials into the CKD management area has been controlled since the early 1990' s
so that the area is essentially a CKD monofill. It is estimated that approximately 10% of the
materials entering into the area in 1988 would have been non-cementititous in nature. These
materials are now either recycled or legally disposed off-site.

Beneficial Use

The Davenport plant has trialed beneficial use of CKD generated by the plant on two separate
occasions, as follows:

• as an agricultural amendment to increase soil pH; and
• as an admixture to improve the characteristics of animal sewage.

While these trial programs confirmed the potential beneficial uses of CKD they have not yet been
implemented on a predictable and consistent scale. At its peak, the beneficial reuse program
accounted for up to 50% of the CKD generated by the plant.

Komex International Ltd. (KI97-4161) Page 11
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4.2 ANALYSIS OF ALTERNATIVES

Lafarge continues to investigate alternative measures that will reduce the volume of CKD
requiring landfill at the Davenport Plant. In general, the alternative uses of CKD described in
Appendix I have, and continue to be investigated by Lafarge. In accordance with state goals
specified in the Guidelines, the following measures will be taken.

Waste Reduction Future quarrying plans will be designed to reduce alkali content of the raw
feed which will in turn reduce CKD production. A 10% reduction is
targeted by controlling kiln feed.

Recycling The recycling of dust in the cement manufacturing process will be
continued and will account for over 90% of the dust collected in the
manufacturing process.

Lafarge will continue to optimize the use of substitute raw materials to
improve the quality of the kiln feed and to reuse materials that would
otherwise be disposed in a commercial landfill. A volume of 50,000 tons
per year is budgeted for the foreseeable future.

Alternate uses for CKD will continue to be investigated by Lafarge. At
this point, no alternate uses have been established on a consistent and
reliable basis. Reuse of CKD for soil stabilization or waste amendment
appears to be the most likely option at this time.

Incineration CKD is a non-combustible, non-organic material and thus incineration
options are not applicable.

Landfilling This is the base option that addresses the CKD generated by the facility
that remains following implementation of the aforementioned reduction
measures. At the present time, on-site management of CKD is required in
order to produce low-alkali cement. An estimated 100 tons/day of CKD
will be generated by the facility on an ongoing basis, although the rate of
generation is a function of the volume of cement produced which in turn is
a function of market conditions. CKD is managed in accordance with the
Closure and Development Plan for management of CKD which has been
submitted to the IDNR for approval. The management plan ensures
suitable environmental protection by implementing recognized, effective
solid waste management techniques.

Komex International Ltd. (KI97-4161) Page 12
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The Plan includes conditioning and compaction of the CKD which will
reduce the placed volume by up to 20%.

4.3 MEETING THE STATE VOLUME REDUCTION AND RECYCLING GOALS

The underlying table provides a summary of the solid waste reduction and recycling efforts
implemented at Lafarge's Davenport cement plant. Generation rates are provided for 1988 (base
data), 1997 (current rates) and 2000 (predicted) in accordance with the Waste Recycling and
Reduction Act. Current rates are essentially representative of the conditions in place in 1994. A
review of this table indicates that Lafarge's Davenport operations currently meets the legislated
goal of 50% reduction by 2000.

Lafarge will continue to investigate and implement volume reduction alternatives with the goal
of eliminating the need for CKD landfilling at the Davenport plant. However, until a beneficial
use for CKD can be established with confidence, there will continue to be a need to manage
CKD at the Davenport Plant.

Table 3: Volume Reduction Summary
Current Initiatives

Item Initiative Base Case Existing Initiative
1988 1997

Volume %
Reduced

CKD Control Raw Materials 46,000 tons!yr 10,000 tons!yr 22%
ClinkerlBricks Recycle 10,000 tons!yr 10,000 tons!yr 100%
Substitute Raw Materials Recycle 50,000 tons!yr 50,000 tons!yr 100%
*CKD Beneficial Use 46,000 tons!yr up to 23,000 up to 50%

tons!yr

Total Various 106,000 70,000 tons!yr 66%
tons!yr

Planned Initiatives
Item Initiative Base Case Future Initiative

1997 2000
Estimated %

Volume Reduced

CKD Control Raw Material 36,000 tons!yr 4,000 tons!yr 10%

CKD Compaction 40,000 yd3/yr 8,000 yd3/y 20%

*CKD Beneficial Reuse 36,000 tons!yr up to 36,000 +!y up to 100%

Total Various 40.000 yd3/yr 12,000 yd3/yr 30%

* not included in total (not continuous).

Komex International Ltd. (KI97-4161) Page 13
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Lafarge Davenport Plant Comprehen~ive Wa~te Management Plan

5. IMPLEMENTATION SCHEDULE

The schedule for implementation of the waste reduction initiatives described in this plan is
presented below. Although key dates are prescribed, Lafarge deals with the issue of plant
operations in general, and CKD generation in particular, on a regular basis with the goal of
achieving continuous improvement. Alternate uses for CKD will be addressed by Lafarge both
within the corporation and as part of the Portland Cement Association. These programs will
continue to ensure that the legislative goals of the State of Iowa continue to be met or exceeded
at the Davenport Cement Plant.

Table 4: Implementation Schedule

Initiative Implementation Date Review Schedules

Comprehensive Plan July, 1997 Every 3 years
Substitute Raw Materials early 1990' s Ongoing
Clinker / Brick Recycling early 1990' s Ongoing
Quarry Planning 1997 every 5 years
Beneficial Use early 1990's Ongoing
CKD Compaction 1997 Ongoing
Assess Generation Rates 1997 Annually

Appendix ITprovides a completed checklist for issues related to this Comprehensive Plan.

Reported By:

INTERNATIONAL LTD.

. Johnson, M.S., P.Eng.

J:14161lreport6\JN97.DOC

Kome><International Ltd. (KI97-4161) Page 14
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Lafarge Davenport Plant Comprehensive Waste Management Plan

7. DISCLAIMER

The information presented in this document was compiled and interpreted exclusively for the
purposes stated in Section 1 of the document. KOMEX International Ltd. provided this report
for Lafarge Corporation solely for the purpose noted above. KOMEX does not accept any
responsibility for the use of this report for any purpose other than intended or to any third party
for the whole or part of the contents and we exercise no duty of care in relation to this report to
any third party.

Any alternative use, including that by a third party, or any reliance on, or decisions made based
on this document, are the responsibility of the alternative user or third party.

KOMEX has exercised reasonable skill, care and diligence to assess the information acquired
during the preparation of this report, but makes no guarantees or warranties as to the accuracy or
completeness of this information. This report is based upon and limited by circumstances and
conditions acknowledged herein, and upon information available at the time of the site
investigation.

The pertinent information reviewed by Komex has been included in this report. The information
provided by others is believed to be accurate but cannot be guaranteed. Any questions
concerning the information or· its interpretation should be directed to Gordon Johnson of
KOMEX.

Komex International Ltd. (KI97-4161) Page 16
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ABSTRACT
This report contains up-to-d~te information ort the'utilization of cement kiln dust. The ,bulk of the cement
kiln dust (CKD) generated ~ recYcled as a raw feed substitute, in cement manufacturing and a portio~ of it is' ,
used as a seCondary inaterial-for selected co~ercial applications: :Jhe remammg CKD is often landfilled. ,

" .Such applications are dependent upon the chemical and physical-characteristics of CKD. ~emajor param- ,
eters that determin~ the CKD characteristics are tJ;\e,initial raw maferial, type of kiln operation, dust collection,
systems, and fuel type. Sjnce 'each plant has its own geological and operational position, the CKD use is' .
generally considered on a pIant-to-plaIlt basis. . " _'

A brief description of thE;physical and.cl1emical composition of typical CKDs is given in the beginning of
~e report, followed by their applicatioI)S that have been reported in the literature ~us far. ,These include
'recycling of CKD back into cement manufacturing because of siIiillarities to'the raw feed, and a variety of ,
, other applicat;lor\s thafrely'upon i.tsfiileness and high lime con~ents. 11:teuse of CKD in blended cements;
, subbase and soil stabilization, waste treatments, and in sCrubbing acidic emissions is gettiilg increasing

-' attention:. Application of ci<D as fertilizers and in chemical processing to recover aIkcili saits is basedi:m its
. lUgh potassium contentS. Miscellaneous applications include ,mine' backfiliing, glass making, coagulant in
,,' waste-water treahnents,'and absorptive agent for oil,!>pillages.' Direct I8ndfilling of CKD after appropriate
moisture adjustment and compaqion has also been reported ...
. Thus, as can be seen, CKD has extensive application potential. The proper use of CKD,however, will

depend upon its compOsition and availa~ility in order to help consu,me,thelarge quantity generated without
any environmental and management p~oblems. ,,- ", _. .,:", ':,' .

,KEYWORDS

,blended cements, cement kihl dust, fertilizer, portland cement manufacturing, recycling, s~il stabilization,
subb~e, waste management, waste treatment' '. " . .

'-.... "
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Alternative Uses of Cement Kiln Dust
by Javed I. Bhatty*

INTRODUCTION

Millions of tons of cement kiln dust are generated
annually from cement plants operating in North
America. The bulk of the dust is recycled into clinker
manufacturing as kiln raw feed. About 3.35 million
metric tons of this dust, mostly with high alkali
contents, is landfilled while about 0.75 million metric
tons enters commerce as by-products (Abeln et. al.,
1993)."' The generation of waste kiln dust-that
which cannot be reused in cement manufacturing-is
responsible for a significant financial loss to the
cement industry in terms of the value of raw materi-
als, proce~sing (quarrying, grinding, storage), energy
usage durmg pyroprocessing, dust collection, and
disposal. In terms of quarrying, crushing, grinding,
etc., dust represents a significant investment that can
be directly translated into an additional requirement
for raw materials and loss of potential clinker
production. This net loss can exceed 15% in some
plants (Klemm, 1980).
Cement kiln dust consists mainly of partially

calcined kiln feed and, as such, is generally suitable
for recycling back to the kiln. The principal obstacle
to such a preferred use has been the requirement of
many states for a low alkali cement because of
concerns for potential alkali-silica reaction (ASR)
with reactive aggregates in concrete. The reduction
of the alkali content of many plant clinkers to less
, ~an 0.6~oequivalent of Nap results in a significant
mcrease m CKD production especially in alkali
bypass dust from plants so equipped. A further
reduction of alkalies in cement to below 0.4% equiva-
lent Na20, as done in certain states, would further
exacerbate the excess CKD generation problem.
Thus, it is clear that any steps that can be taken by

the cement industry to either reduce CKD genera-
tion, permit more recycling in the pyroprocessing
stage to increase clinker production, or to develop
additional uses for CKD as value-added product,
would be of great importance. Disposal or
landfilling of dust may be necessary, but this consti-
tutes an undesirable alternative and expense.

OBJECTIVE

I
I
I
I
I
I'
I
I The objective of this report is to provide a general

overview of the existing and proposed methods of
reducing waste by utilizing CKD in other industrial
applications. The resources of the Portland CementI

I © Portland Cement Association 1995

Association (PCA) Library, the services of several
other. computerized databases, and relevant reports
and files of the CTL staff were used in this study.

DUST GENERATION

Although it is difficult to quantify a direct correlation
between dust generation and plant operation, the
production of CKD strongly depends upon the type
of process and the design of gas velocities in the kiln.
Other factors such as kiln performance and dust
collection systems also play vital roles. CKD, a fine
particulate material, is readily entrained in the gases
moving through the kiln. Since each kiln system
markedly differs in the amount of dust contact and
gas velocities, the quantity of CKD generated varies
accordingly.
According to Steuch (1992), the largest amount of

dust is generated from long dry kilns in which the
dust is stirred up by chains and the gas velocities are
high. In contrast, in preheater kilns, feed loading is
high and the resulting dust contact with kiln gases is
short. Thus, the CKD generation is fairly low. Some
of the wet kilns produce the lowest amounts of dust
mainly because these kilns contain pebble-size dust'
agglomerates that are difficult to sweep away by the
moving kiln gases. Yet, the range of dust generated
fro~ these kilns does vary. Figure 1 shows the range
of kiln dusts generated by each operation type.
These results contrast with those of Milller (1977),

which indicated that the amount of dust produced
from wet kilns exceeded those from dry and semi-
dry / semi-wet kilns, as shown in Table 1. Milller's
data is cumulative of both the returned dusts (that
r~cled to the raw mix for clinker making) and the
discarded dusts originated from the then commonly
used manufacturing processes. Those processes
included long-dry kilns, long-dry kilns fed by
nodules, Lepol-kilns (semi-dry kilns) fed by meal
n~dules, Lepol-kilns fed by filtration nodules, dry
kilns with suspension preheaters, long-wet kilns, and
short-wet kilns with drum preheaters. The CKD .
information for these kilns is collectively grouped as
"wet", "semi," and "dry" kilns as presented in Table 1.

* Senipr Scientist, Construction Technology Laboratories, Inc.,
5420 Old Orchard Road, Skokie, illinois 60077-1030
** See Bibliogrophy for references in parentheses
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CEMENT KILN DUST CHARACTERISTICS

Chemical Composition
The composition of CKD does not vary significantly
from the original raw feed. CKD is a particulate
mixture of partially calcined and unreacted raw feed,
clinker dust, and ash, enriched with alkali sulfates,
halides, and other volatiles. The Bureau of Mines
(Haynes and Kramer, 1982) reported a typical dust
composition, as given in Table 2.

Inpractical terms, however, there is no typical or
average CKD, as the dust from each plant varies
markedly in chemical, mineralogical, and physical
composition, depending upon the raw material, type
of operation, dust collection facility, and type of fuel
used at that plant (Klemm, 1993). CKD from three
different types of operations: long-wet, long-dry,
and alkali by-pass with precalciner were character-
ized for chemical and physical make up by Todres
et. al. (1992). CKD generated from long-wet and
long-dry kilns is composed of partially calcined kiln
feed fines enriched with alkali sulfates and chlorides.
The dust collected from the alkali bypass of
precalciner kilns tend to be coarser, more calcined,
and also concentrated with alkali volatiles. Sample
compositions of these CKDs are shown in Table 3.

The dusts collected from gas- or oil-fired kilns
contain higher proportions of soluble ~O compared
to coal-fired kilns. This is probably due to a more
favorable ~O:S03 molar ratio in the latter as com-
pared to the former (Klemm, 1980).

Mineralogical Composition

Based on the investigations of nearly 100 European
CKDs (Miiller, 1977), dusts are particulate mixtures
of four major components: (1) unreacted raw feed,
(2) partially calcined feed and clinker dust, (3) free
lime, and (4) enriched salts of alkali sulfates, halides,
and other volatile compounds. The mineralogical
compositions of these groups are shown in Table 4.

Particle Size Distribution

The particle size of the CKD is dependent upon the
type of kiln operation. Miiller (1977) showed that
the dusts collected from dry kilns were finer than
those from wet and semi-wet/semi-dry kilns as
shown in Table 5. This was true for both the re-
turned dust and the discarded dusts. Studies
conducted at Construction Technology Laboratories,
Inc. (CTL) (Todres et. al., 1992) show that for modern
cement plants equipped with alkali bypass, the dust
is relatively coarse compared to the CKD from both
the wet and dry kilns (see Table 6). The dusts
collected from the alkali bypass of precalciner kilns
are predominantly calcined feed, rich in alkali
sulfates and other volatiles.

Although the chemical composition of CKD is
assumed to be uniform over its entire size distribu-
tion, one recent study (Klemm, 1993) showed that of
the total amounts present in the unseparated dust,
the finer fraction collected from an alkali bypass
(where 38% of mass was less than 321lm in diameter)
contained 47% of the Kaz0, 49% of the Na02, 49% of
the SOy and 50% of the CI present in the dust.

CONSIDERATIONS FOR CEMENT KILN
DUST USE
Because CKD varies in physico-chemical composi-
tions between plants, and each plant is unique with
respect to its geographical condition, the managing
of dust is a plant-by-plant situation. However, other
factors, such as existing plant equipment and the
requirements of the marketplace, must be consid-
ered in dealing with dust utilization on a long term
basis.

Since the duSt has a significant monetary value as
a raw material plus additional costs for material
processing (Klemm, 1980), and has a chemical
composition close to that of the original raw feed, a
majority of plants tend to recycle their CKD in the
raw kiln feed whenever possible. If they are too
high in alkali, they may either be sold for other
purposes or be landfilled. One must note, however,
that continuous recycling of CKD soon reaches an
equilibrium with respect to alkali levels in the kiln
feed and the internal cycle of volatilization and
condensation within the kiln, resulting in high alkali
clinkers. This is not good for plants intending to
make low alkali cements. Two states in the United
States now require cement to have an alkali content
at or below 0.4% of Nap equivalent, rather than the
usual 0.6% N~O equivalent specified in ASlM Cl50
(ASTM, 1994).

CKD contains insignificant amounts of trace
elements and, therefore, minor elements are usually
not a concern for most applications. A recent
comprehensive study reviews trace metals for 79
plants in the United States and 10 in Canada using
both conventional and waste-derived fuels (PeA,
1992). In this study, each CKD was tested for the
eight RCRA metals: arsenic, barium, cadmium,
chromium, lead, mercury, selenium, and silver, and
four additional BIF metals: antimony, beryllium,
nickel, and thallium. The average levels of trace
metals found in the dusts from the study are given
in Table 7 and were significantly below the regula-
tory limits.

UTILIZATION OF CEMENT KILN DUST
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Inview of the diverse physico-chemical characteris-
tics of CKD and the associated economical and
environmental priorities, the use of CKD is best
considered on a plant-by-plant basis.

I
I2



I
I

I
I

A number of possible options to manage the dust In an older process (EIMCO), the CKD undergoes
have been considered. As a first choice, attempts have aqueous leaching in a contactor and later passes
been made to recycle CKD in-process in cement through a concentrator to form a 50%-60% solid feed
manufacturing directly as kiln feed, or to remove material for the kiln. The resulting clinker is claimed
alkali sulfates and chlorides and use the remainder as to be low in alkalies. The process is applicable to
kiln feed; to treat or modify the CKD for use as a both the dry and wet processes. The leachate
clinker additive, or to blend it in the finished portland overflow, which is rich in alkalies, could be dis-
cement. Alternatively, the dust has been recycled out- charged into receiving basins. It is unlikely that the
of-process as a by-product or a secondary raw feed for' U. S. Environmental Protection Agency would
a variety of allied industries. A summary of the major permit such a process under present regulations.
CKD utilization and disposal practices adopted by the InsufflationlMid-Kiln Introduction. Other meth-
cement and allied industries is reported below. ods of introducing dust back into the kiln have been
Recycling of CKD in Cement Manufacturing either by insufflation into the burning zone or by

dust scoops in the mid-section of the kiln from a
Directly in Raw Feed. Ideally, the CKD should be collar around the kiln. The latter practice has now
used as a partial raw feed in cement manufacturing. practically disappeared. Two disadvantages are also
A large portion of the CKD recovered in cyclones, cited with insufflation. First, the dust tends to
baghouses, or precipitators, is already being used as remain airborne for a long time because of its
kiln raw feed. The CKD must be low in alkalies for fineness, thus wasting energy for collection and
such use, or the manufacturer should be willing to reheating. Second, the dust clouds the area around
produce high-alkali cementS acceptable in the market. the burner making it difficult to measure the flame
The maximum Na20 equivalent required for Types I temperature optically- this generally limits the use
and II low-alkali cements is 0.6%, while two states in f d t turn t 15°/ kiln f db' (St cho us re 0 /0 on a ee aslS eu ,
the United States now require low-alkali cements 1992). Additionally, insufflation may encourage the
having no more than 0.4% N~O equivalent. Exces- questionable practice of controlling the burning zone
sive alkalies contribute to alkali-silica reaction (ASR) temp tu b th t f d t dditi' A'era re y e ra e 0 us a on. gaul,
with reactive aggregates, which is harmful to the care must be taken that the dust used is low in alkali
long-term performance of concrete. chlorides and sulfates.
In cement operations using the dry process, CKD CKD has also been introduced through the

has been blended directly into the raw feed, or primary air burner pipe in coal-fired kilns, as
pelletized before introduction to reduce dusting. In reported by Siegert (1974). A Japanese company
the wet process, blending CKD with kiln feed is more (Air Products and Chemicals, Inc., 1991) developed a
difficult because semi-ealcined dusts harden when method for recycling dust in rotary kilns, where
exposed to moisture and may affect the slurry viscos- oxygen is added to the burning zone to 21% concen-
ity and flowability. The CKD is added to the kiln feed tration level to enhance combustion.
slurry in appropriate proportions just before entering
the kiln. The addition of CKD may have a thickening BlendinglIntergrinding with Clinker. A somewhat
effect on slurry that is normally overcome by using a different approach of intergrinding or blending
variety of slurry thinners such as polyphosphates and alkali-free CKD with clinker to produce finished
lignosulfonates. cement of acceptable performance has been em-
On the other hand, for CKDs rich in alkalies, a ployed by a number of firms. One dust recovery

common approach has been to remove alkalies by system (Fuller, 1992),mentioned earlier, introduced
aqueous leaching and return the "washed" CKD to fluid bed technology whereby high alkalies in CKD
the kiln. McCord (1977), Klemm (1980), and FrainlaIl are volatilized and the low-alkali clinkered residue
et. aI. (1991) have reported this approach and used the is interground with plant clinker to produce low-
"washed" CKD as kiln raw feed. A recently devel- alkali cement of acceptable performance.
oped scrubber technology (Young and Morrison, In one case, alkalies (mainly ~O) had been
1991), recovers CKD by reducing its alkali and sulfur removed from the CKD by volatilization after
contents through hot aqueous scrubbing. This calcium fluoride was added, and the residues
process permits CKD to be reused as kiln feed, while subsequently interground with cement clinker
also producing saleable by-products such as potas- (Huber and Reath, 1917). Klemm (1980) also re-
sium sulfate for fertilizers. Another recovery system ported the possibility of adding calcium chloride to
(Fuller, 1992) employs fluidized bed reactor technol- the dust to help volatilize ~O salts and using the
ogy and converts up to 90% of the pelletized kiln dust calcined solid for cement manu-facturing.
to a clinkered product that can be interground with
conventional clinker to produce cement. The volatil-
ized alkalies are recovered separately.
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Applications in Construction Industry
Subbase Consolidation for Highway Construction.
Because of the generally high free lime content
(which sometimes can vary drastically between 3%-
23% by weight) and subsequent ability to harden
upon exposure to moisture, CKD has been used as
binder in soil stabilization suitable for a subbase in
streets and highway construction. The University of
Toledo and Nicholson (1977) developed a product
from CKD, waste glass cullet, fly ash, and waste-
water sludge as a subbase material for highways.

Nicholson (1978,1982) patented a road-paving
mass from CKD and fly ash at nearly a 1:7 mass ratio
with the addition of cement or other admixtures if
necessary. In another development, Nicholson (1983)
has referred to the use of CKD and fly ash composi-
tions not only for road-base systems but also for
sludge stabilization. The marketability of recycled
CKD as pozzolanic pavement material as well as an
acid neutralization aid has also been suggested.
In a recent work, Sayah (1993), and Zaman et. al.

(1992) have demonstrated the effectiveness of CKD
in stabilizing highly expansive clay soils. Their data
showed similarities to those of portland cement, fly
ash, and lime for stabilizing expansive soils. Miller
et. al. (1980) used CKD and fly ash in stabilized base
courses in road construction in the form of a poz-
zolanic non-eement concrete with limestone as an
aggregate. Such concrete mixes were also found to
have autogenous healing characteristics. McCoy and
Kriner (1971) reported a wide range of tests con-
ducted on kiln dust compositions for soil consolida-
tion.
Another possible use of CKD is in injection grouts

for stabilizing concrete slabs, slabjacking, and
voidfilling. The required compressive strength is
about 4 MPa (600 psi) at seven days and can be
achieved by using CKD without portland cement or
with only a small amount of cement.

Blended Cements and Masonry Products. A great
deal of work has also been done on the use of CKD in
blended cements. Bhatty (1983-1986) has published
of series of reports on the addition of CKD to port-
land cement along with fly ash and blast furnace slag,
with variable results. Cements containing CKD alone
reportedly had reduced strength, setting time, and
workability. The strength loss was attributed to the
presence of high alkalies in the dust. The addition of
fly ash with CKD lowered the alkali contents and
resulted in improved strength. Additions of slag
generally reduced workability but increased the
strengths because of activation from the high lime
content of the CKD.

Bhatty's results also demonstrated that particular
ratios of alkali, chlorides, and sulfates are important
for better performance of cement blends. A high

sulfate blend, for instance, gave the highest strength.
However, the high alkali contents could result in
susceptibility to alkali-aggregate reaction (ASR),
which may be blocked by the slag or fly ash con-
stituents. Based on similar data, Sanduo (1986),
suggested that the use of finely ground limestone
and cement kiln dust should be allowed in standard
ASTM specifications for portland cements.

Daugherty and Funnell (1983) have also evalu-
ated the use of CI<D by intergrinding in blended
cements. There appeared to be no evidence of
adverse effects with up to 10% dust addition, on the
setting time, soundness, or shrinkage. The strength
results varied, however, probably because of the
changing dust composition. Klemm (1980) pointed
out that blended cements containing CKD can work
satisfactorily only if the total alkali content is not
excessive, otherwise fly ash or blast furnace slag
should be added to reduce potential ASR problems.

ASTM subcommittee D 34.15 (1993) is currently
preparing a specification that would permit the use
of a uniform blend of Class F fly ash with CKD. This
pozzolanic blended material for construction
applications is tentatively designated as Type FCKD.

CKD has also been used successfully in masonry
and concrete blocks without the addition of poz-
zolans. A study by Ravindrarajah (1982) showed
that up to 15% of portland cement could be replaced
with kiln dust in mixes without loss of strength and
workability. However, higher proportions of CKD
retarded setting, increased water demand, and
reduced workability. Luther (1993) has also re-
ported using up to 10% CKD in granulated blast-
furnace slag cement to produce concrete with .
satisfactory performance.

Wills (1983) substituted up to 60% CKD for
portland cement in producing concrete blocks of
adequate physical strength after partial curing in
CO2-laden environments at 60°C (140°F). Chen and
Lu (1989) produced cementitious blocks from CKD
and fly ash components by steam curing treatments.
They also reported using small additions of silica
fume to suppress the harmful effects of excessive
~O in the CKD on compressive strength.

von Seebach and Tompkins (1992) patented a
hydraulic binder from CKD by preliminary hydra-
tion of the partially calcined limestone in the dust.
The product is used as a constituent in masonry
mortar or plaster for construction purposes. The
dust is drawn from the riser duct of the by-pass, and
its calcined limestone fraction is hydrated to calcium
hydroxide to form the principal binder component.
Klemm (1980) reported the use of CKD as an accel-
erator for gypsum hydration to produce gypsum
building materials. .

Hydrated CI<D has also been successfully evalu-
ated as an anti-stripping agent in hot-mix asphaltic
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concrete (Klemm, 1993). Preliminary tests on
repla,cing up to 3% hydrated lime by the hydrated
CKD have shown favorable results. CKD has been
used as an inorganic filler in bituminous paving and
asphaltic roofing. Kiln dust has also been used as a
filler for asphaltic insulating board sound-deadening .
materials (Davis and Hooks, 1975).

Chemical Processing of CKD
as an Alkali Source

Enriched levels of soluble alkalies (i.e., ~S04) in
CKD make it a promising raw material for the
extraction of ~O or its soluble salts. A number of
patents have been issued on the subject, most of
which require aqueous dissolution of soluble
potassium salts that are later removed as a saleable
commodity and the water recovered for reuse. The
potassium-free dust is usually recycled as kiln feed.
Studies pertinent to this approach have been re-
ported by Dean (1972), Singleton and Bruce (1975),
McCord (1977), Klemm (1980), Fernandez Lozano
and Silva (1985), and Wolfe (1992) with modifica-
tions of their own.

Dean (1972) recovered a substantial amount of
alkali salts from CKD by mixing itwith 1\0in
successive stages at temperatures between 21 to 99"C
(70 to 210"F). The supersaturated solution thus
produced was cooled and alkali salts crystallized
and separated. Singleton and Bruce (1975) treated
the dust with fresh water at elevated temperatures
to essentially dissolve alkali chlorides and sulfates
and subsequently remove them by crystallization.
The remaining solution is carbonated to form
calcium carbonates for recycling.

McCord (1977) recovered the alkalies by leaching
the kiln dust at higher temperatures with an aque-
ous solution of KCl. The extract is cooled for
crystallization of KO and removed. The washed
CKD is reclaimed for use as kiln feed. Klemm (1980)
proposed the separation of alkalies as ~SO from
the high-alkali dust (-13% ~O) for agriculhual
purposes. The ~S04 was extracted by mixing CKD
with hot water followed by filtering, cooling the
aqueous brine, and ~S04 crystallization. The
remaining material can then be reused as raw feed
substitute. A yield of more than 86% was reported
by lowering the pH with carbon dioxide, thus
preventing the formation of the double salt of K and
Ca sulfates known as syngenite. Fernandez Lozano
and Silva (1985) removed potassium and ~SO from
the CKD with water in a batch leaching tank b;
~igorous stirring and reported a 92% ~O separa-
tion.

Wolfe (1992) reported the usefulness of leaching
to remove alkali from CKD to facilitate recycling
both fresh CKD and CKD stockpiled over the years.
Tests on the stockpiled CKD showed that more than
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80% alkali ~O) was removable by using ordinary
tap water with or without additives at ambient
temperature. Almost 100% more alkali was removed
from stockpiled CKD than from the fresh CKD. A
preferred process flowsheet (Figure 2) was proposed
to remove alkalies from both the stockpiled and fresh
CKD and reuse the residue as kiln feed. The process
incorporated water leaching, pressure filtration, and
evaporation as unit operations.

Another approach, proposed by Wilson and
Anable (1986), is the removal of alkalies by
pyro~~atm~t of pelletized dust. Here, the ~O is
volatilized m the presence of S03 by heating the dust
above 1300°C (2372°F) in a reducing atmosphere
generated by coal addition. Figure 3 shows the
removal of potassium under reducing conditions. In
order ~oenhance volatilization, CaC~ or CaF2 was
sometimes added. The resulting low-alkali residues
were used in producing cement of adequate engi-
neering characteristics.

Earlier, Klemm (1980) reported that high-alkali
kiln dusts could be fused to separate ~S04 as liquid.
Several operational difficulties were cited, however.
First, although ~S04 in the dust has a melting point
of 920°C (1688°F), the dust itself had to be melted
beyond 1400°C (2552°F) to volatilize ~S04 and
needed to be separated from the fused dust. Second,
the ~S04 is reactive and fuses with ceramics, and
third, the ~S04 fumes tend to react with the furnace
heating elements and eventually inhibit their proper
functioning.

Applications as a Fertilizer

Because of the high lime (for acid neutralizing
capacity) and potassium concentrations, CKD has
already found use as a fertilizer in many parts of the
world. This use of CKD is only recently being
realized in the United States. If properly developed,
however, the market for agricultural lime and potash
fertilizer could become large enough to consume the
bulk of the CKD that is currently being discarded.

Risser et. al. (1981) produced a lime-potash soil
additive composed of 35% Cao, 6% MgO, 5% ~O,
and 4% S03 from CKD having a controlled composi-
tion. The high pH of CKD provides neutral soils a
greater efficiency of herbicides; whereas the potas-
sium satisfies the plant withdrawal requirements.
Fraiman et. al. (1991) recommended the use of bypass
dust containing high levels of ~O, SO and CI, in
fertilizer applications. Since potassi~ is the most
valuable fertilizer element contained in the dust and
the least desirable element for recycling, CKD with
high potassium contents could be adequately utilized
as fertilizers.

Taylor (1987) also reported the usefulness of CKD
as a substitUte for lime and fertilizer elements, which
covers a large reserve for nutrients. Since the quality
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of CKD varies with each cement plant, however, the
nutrient value may also change. Baker et. al. (1975)
developed nonputrescible soil-like products for
general agricultural applications by combining CKD
with sewage sludge before vacuum filtering.

One of the concerns with using CKD as a fertilizer
substitute is the level of heavy metals it may contain,
especially if the CKD is produced from coal-fired
kilns. Their effect on the food chain through possible
extraction by soil and subsequent movement into
vegetation should be determined before such applica- .
tions are to be considered. However, in a specific
study on the use of CKD as a fertilizer in Iowa,
Preston (1993) demonstrated that heavy metals in
CKD are well below the permissible levels for land
application. Furthermore, the overall heavy metal
content in the CKD also appears to be within the
range found naturally in soils across North America
(Dragun, 1991).

In addition to establishing the biological safety,
other agricultural factors such as crop yield, variation
of soil quality with lime, liming efficiency of CKD
(when used either as powder or pellets), and dusting
problems (during storing or handling) must also be
considered. Nutrients such as nitrogen and phospho-
rus are still required from other sources.

Other related applications for CKD are its use as
cattle and dairy feed additives (Ward et. al., 1979;
Wheeler et. al., 1977, 1979). The alkali-buffering
nature of CKD appears to have a positive effect on
ruminant nutrition for cattle. Steers fed with a diet
containing CKD showed improved average daily
gain compared to the control group. Again, the level
of trace metals should be carefully determined before
CKD is used as an animal food supplement (Bush
and Nicholson, 1985).

Applications in Waste Treatment

CKD has been used as a substitute for lime in stabiliz-
ing waste-water streams. This is possible primarily
because of the high neutralizing potential of the CKD
(high Caco3 and CaD) and fine particle size distribu-
tion, having Blaine finenesses often greater than 800
m2/kg. Up to a 35% addition of CKD has satisfacto-
rily met the specified pathogen control level in
sewage sludge. High pH, an exothermic reaction,
and the resulting accelerated drying when CKD was
added were the factors mainly responsible for the
pasteurizing effects on municipal waste-water sludge
(Nicholson, 1988; Burnham, 1987; Nicholson and
Burnham, 1988).

Burnham and Bennett (no date) produced an easy-
to-handle granular soil-like material by mixing CKD
with the sludge cake in a pugmill. This material,
termed an advanced, stabilized, dewatered sludge,
was subjected to secondary thermal treatment from
the exothermic heat generated by further CKD

addition, and by maintaining pH 12 and a tempera-
ture between 5D-60°C (120-140°F) for 12 hours. The
resulting material was a stabilized, environmentally
compatible, saleable commodity.

Anglebeck (1987) applied CKD for alkali control
in sewage sludge where it could respond to the
stabilizing needs should the character of the sludge
change. Due to its high pH and liming potential,
CKD also absorbed residual odor from the sludges.
In some cases where unbalanced sewage treatments
result in an acidic and highly odorous sludge that
may be simply trucked to landfills, the CKD could
aid in neutralizing the sludge for proper handling
and stabilization.

As mentioned earlier, Baker et. al. (1975) used
CKD as an aid for vacuum filter processing of
sewage sludge on site. The report showed that CKD
was at least equal to hydrated lime for sewage
processing and could be superior if used at a rate
one- to three-times greater than that normally used
for lime. Potassium and magnesium in the CKD will
add further benefits if the resUlting sludge-cake
were to be used as a nutrient for crop production.
The economic benefits and energy savings from
using CKD instead of hydrated lime are obvious.

CKD has also been used to purify waste water
contaminated with 50D-1000 ppm of zinc, manga-
nese, copper, and cobalt (Salem, 1990). The treat-
ment required 2%-30% of CKD per liter of waste
water, and involved absorption and purification of
metal hydroxides and carbonates. CKD has also
been partially or totally substituted for lime in
preparing the alum floc as a coagulant for removing
turbidity from water (Farnham, 1960). The dust not
only neutralized the water but also improved the
flocculation by providing abundant nucleation sites
for alum floes.

CKD use has also been reported in a number of
solidification/stabilization projects, primarily in
remedial actions, and central hazardous waste
management facilities. The dust functions primarily
as an absorbent or bulking agent (Conner, 1990). A
recent paper by MacKay and Emery (1992) describes
the stabilization of contaminated soils and sludges in
which CKD is used in conjunction with other
cementitious products such as slag cement, lime kiln
dust, flyash, hydrated lime, and portland cement.
The CKD-fly ash process developed by Nicholson
(1978, reissue 1982), is applicable to sewage sludge
solidification, but appears to be equally appropriate
for other wastes.

Another possible application of CKD is in wet
scrubber slurry used for adsorbing 502 from stack
gases, where hydrated lime or limestone slurries are
currently being used. Studies have indicated that
the kiln dust functioned better than the limestone
and almost as good as lime (Gorman, 1972). Fur-
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thermore, the scaling problems with scrubbers using glass has many similarities to the conventional soda-
kiln dust were less severe than those using a lime lime glass. Fraiman et. al. (1991) have also recom-
slurry. Murdock (1993) has reported the use of a mended the use of bypass dust in glass making.
bypass dust as a suitable sorbent in capturing 502 in In some Eastern European countries, kiln dust
wet scrubbers. Owing to the finer particle distribu- has been successfully incorporated into cementing
tion, a reactive CaO phase, and the presence of Mg compositions for gas and oil wells. The kiln dust
and Na as promoters, the bypass dust exceeded the appears to improve slurry pumpability and also
capture efficiency of standard limestone sorbents. functions as a fluid-loss additive. CKD also suffi-
Desulfogypsum scrubber sludge resulting from the ciently retarded oil well cement slurries for use at
stack gas scrubbing was suggested as a viable sulfate temperatures up to 100°C (212°F), without addi-
source for use in portland cements to control early tiona! retarders.
hydration reactions. Other uses for CKD are based on its fine particle

As mentioned earlier, in a similar process by size and high absorptive capacity. It has been used
Young and Morrison (1991), an aqueous slurry of as a decolorizing agent in the clarification and
fresh CKD is used for scrubbing 502 from the kiln exit purification of sugar solutions. No information is
gases. This also results in the carbonation of lime in available, however, on the level of impurities the
the slurry; the alkali and sulfur compounds are dust might have contributed to the solution it was
subsequently crystallized from cooling the hot brine. clarifying (Klemm, 1980). The U. S. Environmental
The leached CKD is safely recycled as kiln feed. Protection Agency has studied the use of quicklime
Potassium sulfate is the principal product that is or CKD in stabilizing soils contaminated with
continuously removed from the system and may be polychlorinated biphenyls (PCBs). It appears,
sold as an industrial or agricultural chemical. In a however, that PCB's apparent loss was the result of
recent report Young (1993) has also indicated the evaporation and steam stripping at elevated tem-
capture of HCl and CO2 from the flue gases using peraturEfs(Einh~us et. al., 1991) rather than decom-
CKD scrubbing. The subsequent products are a positioh. ,....---)
fertilizer for land application and a residue for reuse .Ki1h d~containing small amounts of NaCl can
as kiln feed. ~to oily waste water to absorb oil, forming a

. . . " . (;l~d~;that can be easily removed. This technique
Applications In MIning and Metallurgical also appears to be applicable for removing oil
Industry contamination from inland rivers or even oil slicks

and spills at sea. McCants (1952) patented a process
for converting CKD into an absorbent for cleaning
up spills in garages and on roads. The product was
claimed to be useful as a filter medium for oil
clarification and also as a decontaminating agent for
areas where poisonous liquids and chemicals have
been sprayed or spilled.

Kiln dust may have applications as an absorbent
for the removal of SO emissions from industrial

x

stack gases. For such uses, the dust is prepared ina
porous but granulated or pelletized form to avoid
contributing to particulate emissions.
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u.s. Bureau of Mines studies (Haynes and Kramer,
1982) have documented the use of CKD as a partial
hydraulic filler for backfilling coal mine shafts and
tunnels. Such an application alone can potentially
utilize large volumes of CKD. Because of its fine
particle size and high alkali contents, CKD is also
being premixed to neutralize acidic media and
effluent from mining and mineral processing indus-
tries. For instance, Sodyes (Klemm, 1980) used CKD
to neutralize a chemical pond containing acidic
sulfates. The attempts were only partially successful
because the particular CI<D used was very coarse.
The dust also has the potential to replace fly ash for
controlling the spread of fires in coal mines.

CKD has also been used as a binder in pelletizing
iron ore fines for recycling in steel making. It has also
found applications as coagulant for dewatering of
waste sludge from tin rolling mills (Klemm, 1980).

Miscellaneous Applications

Cement kiln dust has also been used as a partial
replacement for soda in the production of glass where
color and high chemical stability are not essential
considerations. High alkalies in CKD increase the rate
of sulfate decomposition that is the main cause of
foaming in glass baths (Emer, 1969). A soda-kiln-dust
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Land Disposal of CKD

A series of investigations were conducted by CfL
for land disposal applications of CKD (Todres et. al.,
1992; and Todres, 1992). The report showed that,
depending upon their physical and chemical compo-
sition, and after appropriate moisture adjustments,
the dusts were conveniently compacted under
medium compaction, to dense and extremely low
permeability masses matching those of silt and fine
sandstone. Heavy compaction produced an almost
impervious mass comparable to clay. To verify the
laboratory data under field conditions, follow-up
compaction studies were conducted using a double
drum vibratory roller. The objective was the even-
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tual disposal of CKD as compact landfill, pavement,
or subbase material. Based on the measured
permeabilities of Shelby tube samples, an estimated
density of 105% of the standard Proctor maximum
was obtainable. 1his corresponds to a permeability
coefficient of 2.3x1Q-6ern/ s.

Studies have also been carried out to use CKD as
a water-tight barrier (liner) for sanitary landfill sites
(Ballivy and Breton, 1992). The dust could be
consolidated and stabilized when used in conjunc-
tion with varying amounts of fly ash (Class C) and
silica fume. The mixes had a water to dry-solid ratio
of 0.4 and were cured at 100% relative humidity for
10 days after demolding. After consolidation the
mixes showed permeability lower than the standard
10-7 ern/sec. When tested as liners, these mixes
exhibited a good capacity for absorbing heavy
metals.·

CONCLUSIONS

Most of the CKD removed from kiln exhaust gases
by dust collectors is recycled as kiln feed whenever
possible. However, the bulk of the waste CKD-that
which is not recycled as kiln raw feed-is landfilled,
and the rest is consumed in other industries as a raw
material or a by-product based on its specific
physical and chemical characteristics.

The physical and chemical make up of CKD
depends upon the raw kiln feed and the type of
cement operation. Generally, the dusts are particu-
late materials composed of partially calcined feed
enriched with alkalies and other volatiles. Because
of the diversity of their composition and the associ-
ated economical and environmental priorities, the
use of CKD can best be considered on a plant-to-
plant basis.

The predominant factor preventing the recycling
of CKD in cement manufacturing is the high alkali
content that may produce clinkers exceeding the
required N~O equivalent limit. Preferentialleach-
ing has been employed to remove alkalies and reuse
"washed" residue as kiln feed. Several techniques
for removing alkalies and recycling the residue,
most of which are still at pilot scale, haye also been
described in the literature.

When CKD cannot be recycled in cement manu-
facturing, the second best solution is its industrial
use, based on a specific physical and chemical
nature. The relevant properties of CKD are particle
size, chemical reactivity (because of the partially
calcined limestone and free lime contents), and alkali
content. Quantitatively, these characteristics depend
largely on the specifics of the production process.

Since finely divided calcium carbonate is its
principal component, CKD can be used as a minor
ingredient in blended cements and non-standard

cementitious compositions. In certain cases, the
addition of fly ash or blast furnace slag might be
required to offset the elevated alkali levels. Al-
though the results vary with the composition, the
general outcome appears promising. For that
reason, CKD has, for example, been used in making
masonry blocks.

The chemical reactivity of CKD and its fineness
can also be used in a number of applications for
solidification/ stabilization systems and neutraliza-
tion of industrial wastes such as sewage sludges,
acid waste streams, and stack gases. CKD is also a
useful binder in stabilizing subbases for pavement.
In such applications, fly ash is sometimes also
needed.

The relatively high potassium content of some
dusts makes them usable as low-grade fertilizers
and additives for acidic soil conditioning. The
market for agricultural lime and potash fertilizers
appears promising and could consume a large
quantity of CKD. A somewhat related application of
CKD is also reported as a food supplement for dairy
animals. A common concern is.the presence of trace
quantities of heavy metals, which must not enter the
food chain at higher than permissible levels.

Aqueous extraction or other chemical processing
of CKD can yield saleable products such as potas-
sium sulfate salts. The treated CKD may be subse-
quently recycled as kiln feed. A number of pro-
cesses are available for such extractions. CKD
slurries are also being used in SOx scrubbing from
cement kiln stack gases that subsequently lead to
crystallization of ~S04 as a marketable product.

Miscellaneous applications of CKD also include:
glass making, mine-backfilling, and oil and acid
spillage control.

Depending upon their physical and chemical
compositions, CKDs can also be compacted in
landfills after appropriate moisture adjustment.
1his can result in dense beds with low
permeabilities matching those of clay, and thereby
reducing the potential pollution caused by rainfall or
run-off water.
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Table 1. Production of Cement Kiln Dusts from Different
Operation Types (Muller, 19n)

Kiln operation type Range of dust production
(% of clinker produced)

Wet 10-25

5emi-dry/semi-wet 0-3

Dry 7-15

Table 2. Typical Composition of.Cement Kiln Dust
(Haynes and Kramer, 1982)

Constituent % by weight Constituent % by weight

CaC03 55.5 Fe203 2.1

Si02 13.6 KCI 1.4

CaO 8.1 MgO 1.3

~504 5.9 N~504 1.3

Ca504 5.2 KF 0.4

AI203 4.5 Others 0.7

Table 3. Composition of CKDs from Different Operation Types
(Todres et. al., 1992)

Constituent Dust G (wt. %) Dust H (wt. %) Dust S (wt. %)
long-wet kiln long-dry kiln alkali bypass

5i02 15.02 9.64 15.23

AIP3 3.85 3.39 3.07

Fe203 1.88 1.10 2.00

CaO 41.01 44.91 61.28

MgO 1.47 1.29 2.13

5°3 6.27 6.74 8.67

Na20 0.74 0.27 0.34

~O 2.57 2.40 2.51

LOI 25.78 30.24 4.48

Free CaO 0.85 0.52 27.18
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Table 4. Typical Mineralogical Compositions of Selected CKDs
(Muller, 19n)

CKD component Mineralogical compositions

Unreacted raw feed Carbonates

Quartz

Others (clay minerals, Fe/AI oxides)

Partially calcined teed and clinker dust Decomposed raw feed

Clinker minerals

Intermediate phases

Free lime CaO,

Ca(OH)2

Alkali salts and other volatile compounds KCI, 2NaCI, (KlNa)2S04,

CaS04

Table 5. Mean Particle Size of the Returned and Discarded CKDs
(Mulier, 19n)

Kiln operation type Returned CKD Discarded CKD
Mean particle size (J..U11) Mean particle size (J..U11)

Wet process 15 12

Semi-dry/semi-wet process 31 34

Dry process 3 11

Table 6. Size Distribution and Mean Particle Size of the CKDs
(Todres et. al., 1992)

Type of kiln operation >100 (J.un) <45 (J.1m) <30 {J.1m) <7 (J.1m) <0.6 (J.1m) Mean (J.1m)

Long-wet process 5.0 85.0 n.3 43.0 7.5 9.3

Long-dry process 0.0 99.2 98.8 87.2 5.6 3.0

Bypass operation 2.0 84.5 66.0 14.0 2.0 22.2

13
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Table 7. Levels of Trace Metals in CKDs
(PCA,1992)

RCRA and BIF metals Average TCLP (mglkg) RCRA limits (mglkg)

Antimony 0.012 1.0

Arsenic 0.066. 5.0

Barium 1.04 100.0

Beryllium 0.004 0.007

Cadmium 0.0288 1.0

Chromium 0.10 5.0

Lead 0.349 5.0

Mercury 0.0018 0.2

Nickel 0.13 70.0

Selenium 0.152 1.0

Silver 0.07 5.0

Thallium 0.38 7.0
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Figure 1. CKD generation as a function of kiln type (Steuch, 1992).
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Figure 2. Flowsheet of the preferred process for alkali removal from CKD

and recycling as kiln feed (Wolfe, 1992).
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Metric conversion table I
Following are metric conversions of the measurements used in this text.

They are based in most cases on the Intemational System of Units (51).

1 in
1 sq in
1ft
1sqft
1 sq ft per gallon
1 gal
1 kip = 1000 Ibf
1 Ib
1 Ib per cubic yard
1 psf
1 psi
No. 4 sieve
No. 200 sieve
1 bag of cement (U.S.)
1 bag of cement (Canadian)
1 bag per cubic yard (U.S.)
deg.C

= 25.40mm
= 645.16 mm2
= 0.3048m
= 0.0929 m2
= 0.0245 m21L
= 3.785 L
= 4.448 kN
= 0.4536 kg
= 0.5933 kglm3
= 4.882 kglm2
= 0.006895 MPa
= 4.75mm
= 75mm
= 94 Ib = 42.6 kg
= 88lb = 40 kg
= 55.8 kglm3
= (deg. F - 32)/1.8
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APPENDIX II

COMPREHENSIVE SOLID WASTE MANAGEMENT PLAN
REVIEW CHECKLIST
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APPENDIX A
COMPREHENSIVE SOLID WASTE MANAGEMENT PLAN, PART I
Review Checklist

PLAN CONTENTS
Identification of Responsible Agencies
Advisory Committee

Identification of members
Description of role, activities
Documents reviewed
Meeting dates, locations

Pu~lJc Hearings or Meet ings
Date, location of hearing/mtg. 11
Date, location of hearing/mtg. 12

Evidence of Cooperation
Letters from all local governments

Description of Planning Area
Locations of existing facilities ~
Population centers
Transportation routes
Climate ~
Natural, historic, archeological

features ~
Agency jurisdictions ~

Description of Previous Planning
Activities ~
State Volume Reduction Goals
Report of waste stream, 7/1/88 ~
Changes in pop., employment,
industry production since 7/1/88

Waste Generation. Composition Analysis
List of all industries in area
Analysis of waste generation, compo ~

INCOMPLETE

N/A..
NIA

l'JIA
NIA

NIA

t'J IA
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For each option:
Materials
Public education
Est. % of waste stream diverted
Present activities
Environmental impacts
Costs/revenues
Recommendations

5. Sanitary Landfills
Description of options
For each option:

Siting, locations
Transportation routes, costs
Capital costs
Present available space
Groundwater monitoring costs
Financial assurances
Environmental impacts

For new landfills or expansions:
Plant and animal analyses
Archeological, historical,
architectural analyses

Proposed Integrated Mgnt. System
Comparative Cost Analyses
Implementation Plan and Schedule

Proposed activities, strategies for
each applicable alternative

For each alternative:
Reason for decision
Methods to be used
Timelines w/ yearly milestones
Proposed locations of activities
Estimated costs.
Organizations proposed to implement
activities

Public education strategies, methods
Financial commitment
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APPENDIX B: INTEGRATED MANAGEMENT SYSTEM COST ANALYSIS
FIRST YEAR COST BREAKDOWN

For each of the management methods analyzed, a clear list of the
costs associated with that method should be made. Reference to
the section of the plan that analyzes the particular option (both
method and specific costs) should be made. The assumptions that
apply to the cost analysis should be clearly stated and attached
to the list.

The following is an example of the information that should be
included in the individual management method cost analysis.
Subtotals of the various costs and/or revenues will be entered in
the comparative cost analysis.
MANAGEMENT METHOD: __~~ __ ~~~~~~ __ (text reference)
Capital Costs:

1) Building and Construction
2) Equipment
3) Land

Subtotal
Annual Cost (include interest)*

Operation Costs:

1) Salaries
2) Utilities
3) Maintenance
4) Other

Subtotal

Transportation Costs:

1) Collection
2) Haul

Subtotal

Revenues:

Total Method Cost:

List of Assumptions associated with this analysis:

* Annual cost for capital expenditures must include principal,
annual percentage rate, and the number of years required to repay
the loan.


