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1.0 EXECUTIVE SUMMARY 

On April 17, 2015, the Environmental Protection Agency (EPA) issued the federal Coal Combustion 

Residual (CCR) Rule, 40 C.F.R. Part 257, Subpart D, to regulate the disposal of CCR materials generated 

at coal-fueled electric generating units. The rule is being administered under Subtitle D of the Resource 

Conservation and Recovery Act (RCRA, 42 U.S.C. § 6901 et seq.). 

On August 28, 2020, the EPA Administrator issued revisions to the CCR Rule that require all unlined 

surface impoundments to cease receipt of CCR and non-CCR waste and initiate closure by April 11, 2021, 

unless an alternative deadline is requested and approved. 40 C.F.R. § 257.101(a)(1) (85 Fed. Reg. 53,516, 

53,561 (Aug. 28, 2020)).  Specifically, owners and operators of a CCR surface impoundment may seek and 

obtain an alternative closure deadline by demonstrating that there is currently no alternate capacity available 

on or off-site and that it is not technically feasible to complete the development of alternative capacity prior 

to April 11, 2021.  40 C.F.R. § 257.103(f)(1).  To make this demonstration, the facility is required to provide 

detailed information regarding the process the facility is undertaking to develop the alternative capacity.  

40 C.F.R. § 257.103(f)(1).  Any extensions granted cannot extend past October 15, 2023, except an 

extension can be granted until October 15, 2024, if the impoundment qualifies as an “eligible unlined CCR 

surface impoundment” as defined by the rule. 40 C.F.R. § 257.103(f)(1)(vi). Regardless of the maximum 

time allowed under the rule, EPA explains in the preamble to the Part A rule that each impoundment “must 

still cease receipt of waste as soon as feasible, and may only have the amount of time [the owner/operator] 

can demonstrate is genuinely necessary.” 85 Fed. Reg. at 53,546.  

On behalf of its subsidiary utility, Wisconsin Power and Light Company (WPL), Alliant Energy (Alliant) 

is submitting this Demonstration for a Site-Specific Alternative to Initiation of Closure Deadline pursuant 

to 40 C.F.R. § 257.103(f)(1) for the Primary Ash Pond at the Columbia Energy Center (Columbia), located 

near Pardeeville, Wisconsin. Columbia is jointly owned by WPL, Wisconsin Public Service Corporation, 

and Madison Gas and Electric Company.  Columbia is operated by WPL. Columbia is a two-unit, 1,150-

megawatt (585 each unit) coal‐fired facility that burns Powder River Basin coal. Columbia has two CCR 

surface impoundments, known as the Primary Ash Pond and Secondary Ash Pond and an existing CCR 

landfill. The Primary Ash Pond receives both CCR and non-CCR wastestreams. The Secondary Ash Pond 

is an inactive impoundment that has not received CCR since 2004 and no longer receives wastestreams 

from the plant. The original ash pond was constructed between 1972 and 1974 during the initial 

development of the power plant and reconfigured in 1977 as the primary fly ash settling basin (which has 

been closed and is regulated as a closed landfill that is not subject to the CCR Rule) and the secondary 

settling basin (which includes the Primary and Secondary Ash Pond footprints). The secondary settling 
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basin was reconfigured again in 1981 to match the current arrangements discussed in more detail below. 

WPL has elected to convert to dry ash handling at Columbia, redirect the non-CCR wastestreams to 

other plant systems, and cease all wastestreams to the Primary Ash Pond by October 31st, 2022.  

To obtain an alternative closure deadline under 40 C.F.R. § 257.103(f)(1), a facility must meet the following 

three criteria: 

1. § 257.103(f)(1)(i) - There is no alternative disposal capacity available on-site or off-site. An 

increase in costs or the inconvenience of existing capacity is not sufficient to support 

qualification;  

2. § 257.103(f)(1)(ii) - Each CCR and/or non-CCR wastestream must continue to be managed in 

that CCR surface impoundment because it was technically infeasible to complete the measures 

necessary to obtain alternative disposal capacity either on or off-site of the facility by April 11, 

2021; and 

3. § 257.103(f)(1)(iii) - The facility is in compliance with all the requirements of the CCR Rule.  

 

To demonstrate that the first two criteria above have been met, 40 C.F.R. § 257.103(f)(1)(iv)(A) requires 

the owner or operator to submit a work plan that contains the following elements:  

• A written narrative discussing the options considered both on and off-site to obtain alternative 

capacity for each CCR and/or non-CCR wastestreams, the technical infeasibility of obtaining 

alternative capacity prior to April 11, 2021, and the option selected and justification for the 

alternative capacity selected. The narrative must also include all of the following: 

o An in-depth analysis of the site and any site-specific conditions that led to the decision to select 

the alternative capacity being developed; 

o An analysis of the adverse impact to plant operations if the CCR surface impoundment in 

question were to no longer be available for use; and 

o A detailed explanation and justification for the amount of time being requested and how it is 

the fastest technically feasible time to complete the development of the alternative capacity. 

• A detailed schedule of the fastest technically feasible time to complete the measures necessary for 

alternate capacity to be available including a visual timeline representation. The visual timeline 

must clearly show all of the following: 

o How each phase and the steps within that phase interact with or are dependent on each other 

and the other phases; 

o All of the steps and phases that can be completed concurrently; 
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o The total time needed to obtain the alternative capacity and how long each phase and step 

within each phase will take; and 

o At a minimum, the following phases: engineering and design, contractor selection, equipment 

fabrication and delivery, construction, and start up and implementation. 

• A narrative discussion of the schedule and visual timeline representation, which must discuss the 

following: 

o  Why the length of time for each phase and step is needed and a discussion of the tasks that 

occur during the specific step; 

o Why each phase and step shown on the chart must happen in the order it is occurring; 

o The tasks that occur during each of the steps within the phase; and 

o Anticipated worker schedules. 

• A narrative discussion of the progress the owner or operator has made to obtain alternative capacity 

for the CCR and/or non-CCR wastestreams. The narrative must discuss all the steps taken, starting 

from when the owner or operator initiated the design phase up to the steps occurring when the 

demonstration is being compiled. It must discuss where the facility currently is on the timeline and 

the efforts that are currently being undertaken to develop alternative capacity.  

To demonstrate that the third criterion above has been met, 40 C.F.R. § 257.103(f)(1)(iv)(B) requires the 

owner or operator to submit the following information: 

• A certification signed by the owner or operator that the facility is in compliance with all of the 

requirements of 40 C.F.R. Part 257, Subpart D; 

• Visual representation of hydrogeologic information at and around the CCR unit(s) that supports the 

design, construction and installation of the groundwater monitoring system. This includes all of the 

following: 

o Map(s) of groundwater monitoring well locations in relation to the CCR unit(s); 

o Well construction diagrams and drilling logs for all groundwater monitoring wells; and  

o Maps that characterize the direction of groundwater flow accounting for seasonal variations. 

• Constituent concentrations, summarized in table form, at each groundwater monitoring well 

monitored during each sampling event; 

• A description of site hydrogeology including stratigraphic cross-sections; 

• Any corrective measures assessment conducted as required at § 257.96; 

• Any progress reports on corrective action remedy selection and design and the report of final 

remedy selection required at § 257.97(a); 
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• The most recent structural stability assessment required at § 257.73(d); and 

• The most recent safety factor assessment required at § 257.73(e). 
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2.0 WORKPLAN 

To demonstrate that the criteria in 40 C.F.R. § 257.103(f)(1)(i) and (ii) have been met, the following is a 

workplan, consisting of the elements required by § 257.103(f)(1)(iv)(A).  Specifically, this workplan 

documents that there is no alternative capacity available on or off-site for each of the CCR and/or non-CCR 

wastestreams that WPL plans to continue to manage in the Primary Ash Pond and discusses the options 

considered for obtaining alternative disposal capacity.  The workplan provides a detailed schedule for the 

conversion project, including a narrative description of the schedule and an update on the progress already 

made toward obtaining the alternative capacity. In addition, the narrative includes an analysis of the site-

specific conditions that led to the decision to convert to dry handling and an analysis of the adverse impact 

to plant operations if Columbia were no longer able to use the Primary Ash Pond. 

2.1 No Alternative Disposal Capacity and Approach to Obtain Alternative 
Capacity - § 257.103(f)(1)(iv)(A)(1)  

A summary of pertinent pond data is provided in Table 2-1.  A site plan can be found on Figure 1 in 

Appendix A and a site water balance diagram can be found on Figure 2 in Appendix A. 

Table 2-1: Columbia CCR Surface Impoundment Summary 

CCR Surface 
Impoundment 

Name 

Year 
Placed in 
Service 

Impoundment 
Size (acres) / 

Storage 
Volume 

(cubic yards)  Lined? 

Meets 
Location 

Restrictions? Groundwater Status 

Primary Ash 
Pond  

1974 14.7 / 330,000 No 
Does not 

meet aquifer 
separation. 

Assessment 
Monitoring was 

initiated in July 2018 
and is ongoing. No 

exceedances of 
Appendix IV 

parameters have been 
identified.  

Secondary 
Ash Pond 

1974 9.6 / 185,000  No 
Does not 

meet aquifer 
separation 

Assessment 
Monitoring was 

initiated in January 
2020 and is ongoing. 
No exceedances of 

Appendix IV 
parameters have been 

identified. 
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2.1.1 CCR Wastestreams 

WPL evaluated each CCR wastestream placed in the Primary Ash Pond at Columbia. Columbia does not 

currently have additional ponds, tanks, or other treatment systems that can accept these CCR and Non-

CCR wastestreams on site. The onsite landfill is not permitted to accept wet-managed wastes.  In 

addition, there are no existing pipelines to convey these wastestreams to a suitable water treatment 

facility.  Further, it would require approximately 47 mobile frac tanks and 130 trucks per day to haul this 

amount of wastewater to an offsite facility. The large number of interconnections results in an increased 

risk for leaks that would be considered an unauthorized bypass in the facility’s wastewater discharge 

permit.  Further, this amount of truck traffic poses significant safety risk and increases the potential for 

fugitive dust, greenhouse gas emissions, and carbon footprint which may require a Prevention of 

Significant Deterioration (PSD) permit and modification under the Clean Air Act Permit Program if the 

calculated increase in emissions are over the PSD limits. The following CCR wastestreams shown in 

Table 2-2 must continue to be placed in the Primary Ash Pond due to lack of alternative capacity both on 

and off-site.  

Table 2-2: Columbia CCR Wastestreams 

CCR 
Wastestream 

Average 
Flow (gpm) 

Description WPL Notes 

Bottom Ash 660 

Bottom ash is currently sluiced to 
the Primary Ash Pond where it is 

either removed for beneficial use or 
remains for disposal. The sluice 

water is then recirculated back to 
the bottom ash system. 

A new dry bottom ash system 
(Remote Drag Chain Conveyor 

(RDCC) System) will be installed. Ash 
will be collected and sent offsite for 

beneficial use and/or transported to a 
nearby onsite landfill. This 

wastestream will cease flow to the 
Primary Ash Pond by the requested 

October 31, 2022 site specific 
deadline to initiate closure.  

Economizer 
Ash 

18 
Economizer ash is currently 
handled with the bottom ash. 

Economizer ash system will be 
handled with the new dry bottom ash 
system. This wastestream will cease 
flow to the Primary Ash Pond by the 

requested October 31, 2022 site 
specific deadline to initiate closure. 

Pyrites (non-
CCR but 

handled with 
CCR 

wastestreams) 

3 
Pyrites are currently handled with 

the bottom ash. 

Pyrites system will be handled with the 
new dry bottom ash system. This 
wastestream will cease flow to the 

Primary Ash Pond by the requested 
October 31, 2022 site specific 

deadline to initiate closure. 
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2.1.2 Non-CCR Wastestreams 

WPL evaluated each non-CCR wastestream placed in the Primary Ash Pond at Columbia. For the reasons 

discussed below, the following non-CCR wastestreams shown in Table 2-3 must continue to be placed in 

the Primary Ash Pond due to lack of alternative capacity both on and off-site. The existing site water 

balance is included in Appendix A of this Demonstration (see Figure 2).  

 

Table 2-3: Columbia Non-CCR Wastestreams 

Non-CCR 
Wastestream 

Average 
Flow (gpm) 

Description WPL Notes 

Chemical 
Waste Sumps 

34 

Collects flows from multiple sources 
including Demin Waste, RO Reject, 

and miscellaneous equipment 
drains. Flows are pumped to 

Primary Ash Pond. 

These flows will require relocation to 
the condensate sump which currently 
flows to the cooling pond via Outfall 
301. An option to recycle this flow to 

the existing scrubber will also be 
included. These modifications will be 

completed prior to the requested 
October 31, 2022, site specific 

deadline to initiate closure. 

Air Heater 
(AH) Wash 

Sump 
Discharges 

215 

Collects flow from multiple sources 
including boiler blowdown and fly 

ash exhauster seal water. Flows are 
pumped to the Primary Ash Pond. 

The air heater wash sump flows will 
require relocation to the condensate 

sump which currently flows to the 
cooling pond and to Outfall 301. An 

option to recycle this flow to the 
existing scrubber will also be 

included. These modifications will be 
completed prior to the requested 
October 31, 2022, site specific 

deadline to initiate closure. 

Boiler Room 
Sump 

Discharges 
362 

Collects flow from multiple sources 
including fire protection, condenser 

priming, tripper floor washdown, 
refractory cooling, ash hopper seal 
water, and miscellaneous drains. 
Flows are pumped to the Primary 

Ash Pond 

The boiler sump flows will be 
relocated to the RDCC high recycle 

system to comply with the ELG Rule. 
These modifications will be completed 

prior to the requested October 31, 
2022, site specific deadline to initiate 

closure. 

Duck Pond 10 
Collects flows from the landfill runoff 
and leachate. Flows are hauled via 

truck to the Primary Ash Pond. 

These flows will be routed to the FGD 
system for use as make-up water and 
be evaporated in the SDA. This is not 

currently possible by hauling to the 
facility sumps, so a new conveyance 

must be identified and placed into 
service. These modifications will be 

completed prior to the requested 
October 31, 2022, site specific 

deadline to initiate closure. 
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These wastestreams cannot currently be rerouted to other non-CCR impoundments onsite (Duck Pond, 

Frog Pond, Coal Pile Runoff Pond, and Cooling Pond) without developing this onsite alternative capacity 

further. The site discharge permit would need to be modified, and significant plant modifications will be 

required, including the addition of sumps, pumps, piping, and associated power supply systems. The 

boiler room sump flows must be incorporated into a high recycle rate system to comply with the Effluent 

Limitations Guidelines and Standards for the Steam Electric Power Generating Point Source Category 

(ELG Rule).  

WPL has evaluated off-site disposal options for the large volume of non-CCR wastestreams and 

determined that such disposal is not feasible. WPL has not yet identified a publicly-owned treatment 

works (POTW) that will accept these wastestreams.  Off-site disposal also would require on-site 

temporary storage (such as frac tanks), the installation of sumps/pumps/piping/and power supply to 

reroute these flows to that temporary storage, permit modifications with external sources (if a POTW can 

be identified to receive these flows), and significant daily tanker truck traffic driving an unknown distance 

across Wisconsin roadways if a POTW could even be identified and contracted to receive it. The numbers 

of tanks and trucks are summarized as follows for each non-CCR wastestream:  

• Chemical Waste Sumps (34 gpm): This flow would require approximately 3 frac tanks onsite and 

7 daily trucks, at 21,000 gallons and 7,500 gallons each.  

• Air Heater Wash Sump (215 gpm): This flow would require approximately 15 frac tanks onsite 

and 41 daily trucks.  

• Boiler Room Sumps (362 gpm): This flow would require approximately 25 frac tanks onsite and 

70 daily trucks.  

• Duck Pond (10 gpm): This flow would require approximately 2 daily trucks, with significant 

increases during and after rain events. WPL is not currently permitted to discharge this water at a 

POTW. WPL will continue to engage POTWs to identify options for hauling excess landfill 

storm water when required, and if a POTW option is identified this flow may be temporarily re-

routed until an on-site conveyance to the SDA is placed into service.  

This frac tank traffic as well as the significant daily tanker truck volume for offsite disposal (total of 120 

trucks per day during normal operations with increases during rain events) would result in increased 

potential for safety and noise impacts and further increases in fugitive dust, greenhouse gas emissions and 

carbon footprint which may require a PSD permit and modification under the Clean Air Act Permit 

Program if the calculated increase in emissions are over the PSD limits.  
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2.1.3 Site-Specific Conditions Supporting Alternative Capacity Approach - § 

257.103(f)(1)(iv)(A)(1)(i)  

The plant has adequate space available for the installation of a Remote Drag Chain Conveyor (RDCC) 

System and has selected this solution as the preferred alternative for compliance with the federal CCR Rule.  

The selected solution also maintains Columbia’s current compliance with the Effluent Limitations 

Guidelines and Standards for the Steam Electric Power Generating Point Source Category (ELG Rule) 

because the facility does not discharge wastewater to Waters of the United States and this solution does not 

create any new outfalls to surface water. As shown on Figure 1 in Appendix A, Columbia is bounded by 

the Wisconsin River and Duck Creek to the north and west, Columbia Lake (i.e. the Cooling Pond) to the 

South, and the Canadian Pacific Railway and US Highway 51 to the east. There are no locations outside of 

the areas currently supporting the plant that are able to satisfy the location restriction requirements of the 

CCR Rule.  Specifically, peripheral undeveloped areas are primarily wetland and do not have adequate 

separation from the uppermost aquifer and are therefore not suitable for development as an alternative CCR 

unit or for the use of other alternative infrastructure.  Further, the remaining impoundments onsite (Duck 

Pond, Frog Pond, Coal Pile Runoff Pond, and Cooling Pond) are not authorized to receive CCR material 

by the facility NPDES permit, are not adequately sized for managing wastewaters, and also would not meet 

all Location Restrictions for CCR units. The site discharge permit would need to be modified, and 

significant plant modifications would be required (sumps, pumps, piping, and associated power supply 

systems) to redirect non-CCR wastestreams to these locations, or to redirect these flows to frac tanks and 

load into trucks for offsite disposal. Consequently, in order to continue to operate and generate electricity, 

Columbia must continue to use the Primary Ash Pond for treatment of both CCR and non-CCR 

wastestreams until the plant can be retrofitted with a dry bottom ash handling system, and non-CCR process 

flows can be redirected away from the impoundment. As EPA explained in the preamble of the 2015 rule 

and described within this demonstration, it is not possible for sites that sluice CCR material to an 

impoundment to eliminate the impoundment and dispose of the material offsite. See 80 Fed. Reg. 21,301, 

21,423 (Apr. 17, 2015) (“[W]hile it is possible to transport dry ash off-site to [an] alternate disposal facility 

that is simply not feasible for wet-generated CCR. Nor can facilities immediately convert to dry handling 

systems.”). WPL recognizes this fact and agrees with the EPA that offsite disposal is not an option for 

Columbia. There are no treatment facilities nearby that have confirmed the ability to accept CCR flows, 

nor is it feasible to transport the large volume of CCR and non-CCR wastestreams.  A pipeline of that length 

is not feasible and further, would require over 250 trucks per day. WPL has determined it is not feasible to 

haul this amount of wastewater per day to an offsite facility. 
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2.1.4 Impact to Plant Operations if Alternative Capacity Not Obtained – 

§ 257.103(f)(1)(iv)(A)(1)(ii) 

As described in Sections 2.1.1, 2.1.2, and 2.1.3 of this demonstration, in order to continue to operate, 

generate electricity, and comply with both the CCR Rule and the discharge permit conditions, Columbia 

must continue to use the Primary Ash Pond for treatment of both CCR and non-CCR wastestreams until 

alternate disposal capacity can be developed.  If the Primary Ash Pond was removed from service on 

April 11, 2021, Columbia would be required to cease operation during the conversion of the units or fail 

to be in compliance with EPA regulations administered under RCRA and the Clean Water Act. Forcing 

Columbia offline for an extended period would introduce substantial electric grid reliability concerns, and 

the impact of these concerns must be considered when assessing the need for additional time to install the 

dry ash handling system. To continue operation of Columbia, WPL must be allowed additional time to 

complete the following primary activities in order to cease routing flow to the Primary Ash Pond: 

• Installation of a RDCC, storage bunker, and ancillary equipment. 

• Reroute of all remaining non-CCR wastestreams to the condensate sump and FGD system. 

2.1.5 Options Considered Both On and Off-Site to Obtain Alternative Capacity  

The options considered for alternative disposal capacity of the wastestreams currently routed to the 

Primary Ash Pond are summarized in Table 2-4. For additional details on the CCR and non-CCR 

wastestreams, please refer to Table 2-2 and Table 2-3, respectively.  

Table 2-4: Alternatives for Disposal Capacity 

Alternative 
Capacity 

Technology 

Average 
Time to 

Construct 
(Months)1 

Feasible at 
Columbia? 

 

Selected? WPL Notes 

Conversion to 
dry handling 

33.8 Yes Yes 

In October 2020, WPL identified the Remote Drag 
Chain Conveyor system as the fastest feasible 

technology that can be implemented and therefore 
enable the discontinuation of CCR and non-CCR 
discharges to the Primary Pond. The bottom ash 

conversion is being performed and design is 
underway. WPL expects to complete this project in a 

total of 24 months, which is faster than EPA’s 
average estimate and is primarily driven by the lead 

time of the RDCC. 
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Alternative 
Capacity 

Technology 

Average 
Time to 

Construct 
(Months)1 

Feasible at 
Columbia? 

 

Selected? WPL Notes 

Non-CCR 
wastestream 

basin 
23.5 No No 

Construction of a new non-CCR impoundment in 
undeveloped peripheral areas would result in 

substantial impacts to jurisdictional waters that would 
extend the compliance schedule for Columbia. This 

option is not required for WPL since the existing FGD 
system, the condensate sump, and the new RDCC 

will have the capacity to receive the non-CCR 
wastestreams (following redirection of these 

streams). 

Wastewater 
Treatment 

Facility 
22.3 NA No 

This system is not required for WPL. Since the site 
does not discharge any process wastestreams, this 

treatment would not provide a benefit. Columbia 
needs to provide adequate storage for reuse of its 

wastestreams. 

New CCR 
surface 

impoundment 
31 No No 

Discharges from a new impoundment would not 
comply with the facility’s NPDES permit or the ELG 

Rule. Construction of a surface impoundment in 
undeveloped peripheral areas would result in 
substantial impacts to jurisdictional waters.  

Retrofit of a 
CCR surface 
impoundment 

29.8 Yes No 

Since the current CCR impoundment does not meet 
location restrictions, this is only feasible if the area is 
modified to meet the aquifer separation requirement.  
However, if additional fill were incorporated to meet 
aquifer separation criteria, this timeframe would be 

longer than the selected solution. Thus, this is not the 
fastest technically feasible solution and therefore 

does not comply with the rule requirements.   

Multiple 
technology 

system  
39.1 Yes Yes 

This is being implemented for WPL on a faster 
schedule than the EPA average timeframe. Since the 
existing FGD system, the condensate sump, and the 
new RDCC will have the capacity to receive the non-
CCR wastestreams, WPL will make modifications to 

the plant systems to redirect these streams. Dry 
handling of the CCR wastestreams should provide 

the necessary compliance needs on the fastest 
feasible schedule for the site. 

Temporary 
treatment 
system 

Not 
defined 

No No 

These systems are not proven for CCR management 
in the industry and would not realistically provide the 
required non-CCR wastewater storage capacity to 

replace the Primary Ash Pond.  

1From Table 3. See 85 Fed. Reg. at 53,534. 
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2.1.6 Approach to Obtain Alternative Capacity  

WPL plans to convert to dry handling of all CCR at Columbia and redirect the non-CCR wastestreams to 

the FGD system, the condensate sump, and the new ash handling system. In August 2019, WPL hired Burns 

& McDonnell (BMcD) to evaluate potential options for bottom ash handling that maintain the facility’s 

compliance with the ELG Rule. The options considered are described in Table 2-5, below. 

Table 2-5: Alternatives Considered for CCR wastestreams 

System Technology 
Practicability or Feasibility for 

Columbia 

Bottom Ash Under Boiler Drag Chain Conveyor System Feasible 

Bottom Ash Under Boiler Compact Submerged Conveyor Feasible 

Bottom Ash Remote Drag Chain Conveyor System Feasible 

Bottom Ash Dry Belt/Tray Conveying System Feasible 

Bottom Ash Pneumatic Conveying System Feasible 

Bottom Ash Remote Settling Basins 
Feasible; intensive labor efforts required  

and both water balance and safety 
concerns. 

 

As part of the review, BMcD recommended conversion to a “dry” bottom ash handling system based on 

new RDCC systems that were introduced in the ash handling system market in 2020. Of the feasible 

technology options presented in Table 2-5, this alternative is the fastest to implement for both units at 

Columbia and is expected to have the shortest plant outage requirement (and not sequential outages) as it 

will not require removal and replacement of the current bottom ash hoppers. During the installation of the 

RDCC, the Primary Ash Pond will need to receive CCR and/or non-CCR wastestreams similar to the 

existing configuration; however, once the modifications are complete, the Primary Ash Pond can be 

removed from service and closed.  

For the dry bottom ash handling conversion at Columbia, a new RDCC system would modify the boiler 

hopper ash sluicing system. During operation, bottom ash falls from the boiler into the hopper and is routed 

through the crusher. The crushed ash is sluiced to the RDCC, which consists of a submerged chain with 

metal flight bars that drag ash along the bottom of the conveyor to the inclined “dewatering” section. The 

dewatering section contains a chain conveyor that pulls bottom ash up an inclined ramp while water gravity 

drains back into the RDCC. The inclined ramp drops dewatered ash into a bottom ash bunker. Typically, 

ash collects in the bunker and is loaded into haul trucks with a front-end loader.  



Columbia CCR Surface Impoundment    
Extension Request   Workplan 

WPL – Columbia Energy Center 2-9 Burns & McDonnell 
  November 2020 Rev 1 

Economizer ash handling will remain unchanged and continue to sluice to the bottom ash sluice line and 

comingled with bottom ash in the RDCC and deposited in the bunker with the bottom ash. Pyrites handling 

will also remain unchanged and continue to sluice to the bottom ash sluice line and comingled with bottom 

ash in the RDCC and deposited in the bunker with the bottom ash.  

Overflow water from the RDCC, will flow to two (2) mobile clarifiers and then be recirculated back to the 

bottom ash system users. The bottom ash system will operate in a closed loop with no discharge to site 

outfalls.  A stream to regulate water chemistry may be installed if required and routed to the FGD system 

as make-up water and make-up water is then evaporated in the existing scrubbers. 

Per the BMcD ELG compliance review, conversion to a dry bottom ash handling system such as the RDCC 

system at Columbia would include the following general scope: 

• Install RDCC, clarifiers, chemical injection system, and the following pumps: recirculating high 

pressure water return pumps, clarifier underflow pumps, new dewatering sump pump, and 

scrubber feed pumps. This system will receive all of the flows outlined in Table 2-2 as well as the 

boiler room sump flows in Table 2-3, which must be recirculated to comply with the ELG Rule. 

• Install smaller 8” sluice lines and jet nozzles to the RDCC and bottom ash hopper. 

• Install a new concrete bunker equipped with drainage trenches. 

• Install new equipment building.  

• All bottom ash produced will be sent to beneficial reuse or to the onsite landfill.  

Additionally, WPL will need to redirect the remaining non-CCR process flows to the new ash handling 

system, the existing condensate sump, or the existing FGD system prior to or concurrent with the 

elimination of the bottom ash transport water to allow for initiation of the Primary Ash Pond closure. The 

redirects will require modifications to the site discharge permit, piping modifications to the plant, and 

implementation of the new systems being developed during this project. Chemical sumps, Air preheater 

and duck pond water redirects require plant outages and will be rerouted in the scheduled fall 2022 outage. 

Boiler room sump water redirects required the installation of the RDCC and will be rerouted in the 

scheduled fall 2022 outage. 

2.1.7 Technical Infeasibility of Obtaining Alternative Capacity prior to April 11, 
2021  

Based on the foregoing facts, WPL cannot cease all CCR and non-CCR wastestreams and initiate closure 

of the Primary Ash Pond until the wet-to-dry ash handling conversion is complete. WPL began its selected 

compliance project execution for Columbia with scoping studies in 2019 and is developing specifications 
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to procure the necessary long-lead equipment items. This work is in progress but is not yet complete. It is 

not technically feasible to procure the equipment, perform the necessary detailed design, and complete the 

pre-outage construction activities before the scheduled Spring 2021 outage. The conversion is forecasted 

to be completed during  fall outages that are currently scheduled for each unit. Consequently, it is not 

possible to implement the measures discussed above in a way that would be successful by April 11, 2021. 

The conditions at Columbia demonstrate that no alternative disposal capacity is available on-site or off-

site, satisfying the requirement of 40 CFR 257.103(f)(1)(i), and WPL respectfully requests a site-specific 

extension of the deadline to initiate closure of the Primary Ash Pond until October 31, 2022, the date on 

which discharges of all CCR and non-CCR wastestreams are expected to end.  

2.1.8 Justification for Time Needed to Complete Development of Alternative 

Capacity Approach – § 257.103(f)(1)(iv)(A)(1)(iii) 

The schedule for developing alternative disposal capacity is described in more detail in Sections 2.2 and 

2.3. The schedule milestones and current progress are summarized in Table 2-6 below. WPL is requesting 

an alternative site-specific deadline of October 31, 2022, to cease receipt of wastestreams in the Primary 

Ash Pond and initiate closure of that CCR unit. The primary factors affecting the compliance schedule at 

Columbia is the lead time of equipment and outages that must be scheduled to coincide with seasonal 

fluctuations in electrical demand. Scheduled outages at Columbia typically occur in the spring or fall based 

on generation capacity in Wisconsin and the grid operator (MISO) does not typically allow WPL to adjust 

these outages or perform them in the summer months.  If WPL were to consider alternative temporary 

solutions to allow for the Primary Ash Pond to be removed from service, such a measure would require the 

use of approximately 90 frac tanks. These tanks would require significant site development for containment 

measures and significant interconnecting piping which would propose an unacceptable potential for leaks. 

Furthermore, assuming a solids content of 1% in the comingled wastestreams, approximately 5 of these 

frac tanks would need to be removed and replaced each day. Relocating flows to these frac tanks would 

require similar plant modifications as outlined for the selected solution, as well as coordination and 

permitting with external sources (such as regional POTW facilities) that would likely extend the overall 

compliance schedule. WPL believes the schedule provided represents the fastest technically feasible 

timeframe for compliance at Columbia, driven primarily by the lead time of the RDCC.  Moreover, the 

project duration of approximately 24 months from the current stage of scope development (development of 

technical specifications for the procurement of the major equipment) until startup of the dry ash handling 

system is faster than the average dry ash conversion timeline identified by EPA in the final Part A rule (see 

Table 3, 85 Fed. Reg. at 53,534). 
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Table 2-6: Compliance Project Progress Milestones 

Year or 
Progress 
Reporting 

Period 

Status 
Milestone 

Description 
WPL Notes 

2020 Completed 

Selection of dry ash 
handling solution and 
preparation of request 

for alternate site-
specific deadline for 
initiation of closure of 

the Primary Ash 
Pond. 

The bottom ash, economizer ash, and pyrites 
wastestreams will be handled dry in the scheduled 

major outage in the Fall of 2022. 

2020 
On 

Schedule 

Detailed scope 
development and 

specifications for EPC 
dry bottom ash 
equipment and 

installation 

April 30, 2021  

Initiate NPDES 
permitting December 

2020. Finalize 
required project 

approvals for project 
based on budget 

estimate, issue and 
award EPC Contract. 

Project requires approvals from the Wisconsin Public 
Service Commission and all current co-owners of 
Columbia before the project can commence. EPC 

contractor commences detailed design for conveyors 
and BOP systems, and initiation of permitting 

activities 

October 31, 
2021 

 

Approve vendor 
submittals and 

commence fabrication 
of RDCC  

April 30, 2022  
Commence below 
grade construction 

Allows contractors to procure necessary 
commodities to support pre-outage construction 

before the Fall 2022 major outage. 

October 31, 
2022 

 

Completion of dry 
bottom ash 

conversion and re-
route of non-CCR 

wastestreams 

Normal flows of CCR wastewater to the Primary Ash 
Pond will cease by this date. Non-CCR 

wastestreams will be routed to the condensate sump 
or FGD System as described in Table 2-3. Punchlist 
items will be underway, but the unit will be started up 
and operating the new dry ash handling system as of 

October 31, 2022. WPL will no longer be routing 
wastestreams to the Primary Ash Pond. 

2.2 Detailed Schedule to Obtain Alternative Disposal Capacity - 
§ 257.103(f)(1)(iv)(A)(2)  

The required visual timeline representation of the schedule is included in Appendix B of this demonstration 

and described further in Section 2.3 below. 
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2.3 Narrative of Schedule and Visual Timeline - § 257.103(f)(1)(iv)(A)(3)  

The third section for the workplan is a “detailed narrative of the schedule and the timeline discussing all 

the necessary phases and steps in the workplan, in addition to the overall timeframe that will be required to 

obtain capacity and cease receipt of waste.”  85 Fed. Reg. at 53,544.  As EPA explained in the preamble to 

the Part A rule, this section of the workplan must discuss “why the length of time for each phase and step 

is needed, including a discussion of the tasks that occur during the specific stage of obtaining alternative 

capacity. It must also discuss the tasks that occur during each of the steps within the phase.”  85 Fed. Reg. 

at 53,544.  In addition, the schedule should “explain why each phase and step shown on the chart must 

happen in the order it is occurring and include a justification for the overall length of the phase” and  the 

“anticipated worker schedule.”  85 Fed. Reg. at 53,544.  EPA notes the overall “discussion of the schedule 

assists EPA in understanding why the time requested is accurate.”  85 Fed. Reg. at 53,544 

Outage: The primary activity impacting the project schedule is the outage time required for installation of 

the dry ash handling system. There is a significant amount of work that is scheduled to take place during 

the unit outage, including removing the existing ash sluicing equipment, installing the new ash piping and 

jet nozzles, completing piping ties, completing electrical ties, and performing startup of the new equipment 

and tuning of the ash handling systems. Scheduled outages at Columbia typically occur in the spring or fall 

to accommodate seasonal variations in electrical demand; based on generation capacity in Wisconsin, the 

grid operator (MISO) does not typically allow WPL to adjust these outages or perform them in the summer 

months. Thus, the opportunities to perform significant outage work are limited to specific periods in the 

spring and fall of each year.  It is not feasible to place the system in service to meet the Fall 2021 or Spring 

of 2022 outage given the steps required for internal project approvals, the permitting efforts required for 

the project, and the lead time required for the equipment (which has not yet been bid but typically takes 9-

12 months at minimum). Thus, the earliest feasible opportunity to perform the required outage work is 

during the Fall of 2022.  The current schedule in Appendix B allows for a longer lead time but is focused 

on completion of the design, delivery of the equipment, and completion of pre-outage construction in 

advance of the Fall 2022 outage.  

Design, Procurement, and Permitting Activities: WPL hired BMcD to develop preliminary engineering, a 

Level 2 schedule, and EPC specification to support the proposed dry bottom ash conversion project. This 

effort typically requires one month to get budgetary quotes from equipment suppliers and local 

subcontractors and firm up project scope as well as preparing specifications to procure the necessary ash 

handling equipment (which is part of the critical path for the project). Following the completion of the 

project budget, approvals of all co-owners, and issuance of a Certificate of Authority (CA) from the Public 



Columbia CCR Surface Impoundment    
Extension Request   Workplan 

WPL – Columbia Energy Center 2-13 Burns & McDonnell 
  November 2020 Rev 1 

Service Commission of Wisconsin (PSCW), WPL will award a contract for the Engineering, Procurement, 

and Construction (EPC) for the total project including all required equipment. WPL has included four weeks 

to bid the equipment contract and two months to select the preferred supplier and negotiate the contract 

terms for the EPC. The CA will be submitted to the PSCW by December 31, 2020 and the approval process 

typically takes 6 full months with anticipated approval by early July 2021. 

The balance of plant (BOP) design will be completed by EPC Company which will procure Geotech, site 

survey and pilot trenching services to support detailed engineering while the equipment vendor prepares 

the initial submittals for their scope of supply. These submittals are usually received two to three months 

after equipment award and after these submittals are approved, the vendor typically starts with fabrication 

and the engineer begins the detailed design effort based on this information. Design will proceed, and the 

fabrication will be scheduled to support delivery of the equipment in the pre-outage construction period. 

The typical lead time on this equipment is 12-15 months; however, WPL expects this lead time to increase 

in the coming months as much of the industry will be procuring similar equipment. If the lead time grows 

beyond what is allotted due to increased demand from industry, it could affect WPL’s ability to get the 

conveyors onsite in time to support pre-construction activities for the Fall 2022 outage.  This risk is reduced 

by awarding an EPC Company the BOP design with guarantees on schedule as shown in the current project 

schedule. 

The EPC Company will prepare bid documents for site preparation and below-grade construction, controls 

equipment, above-grade mechanical/structural construction, and above-grade electrical construction. WPL 

has included three weeks for the EPC Company to review, address comments, and issue each contract.  The 

construction packages can be issued and awarded sequentially as allowed by the design process. The bid 

and award of the construction contracts by the EPC Company will be performed concurrently with acquiring 

the necessary permits for this project and must be completed as necessary to support the pre-outage 

construction. These construction contracts will purchase BOP items and commodities such as structural 

steel, piping, valves, raceway, cable, and other commodities as necessary to support the construction, and 

these pre-planning and mobilization activities are included in advance of the pre-outage construction period. 

Construction Activities: The durations shown for the project are estimates by BMcD and are based on an 

average work schedule of five days per week, are subject to delays in procuring and delivering new 

equipment and construction labor, and are based on the following scope of work which may be performed 

in the sequence listed below: 

• EPC Company Contractor’s shall mobilize to the site as required per the schedule. 
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• Site Prep and Below-Ground (B/G) Construction shall complete site preparation and below-grade 

construction (e.g. utility reroutes, laydown, and parking areas as well as any road improvements 

required). This activity is expected to take two months. 

• Above-Ground (A/G) Mechanical/Structural Contractor shall perform structural excavation, 

bunker construction, and conveyor support foundations. This must be completed before 

mechanical erection can begin. This activity is expected to take two months. 

• Mechanical/Structural Contractor shall install RDCC system (estimated at four months of pre-

outage work, followed by one month of work during the available outage duration) to include: 

o Receipt of equipment from equipment vendors 

o Installation of support steel and platforms to provide access for the new conveyors and 

ancillary equipment. 

o Installation of a new RDCC system including the submerged flight conveyor and clarifier. 

Portions outside the unit can be installed before the outage, but new sluice piping and jet 

nozzles under the hopper will be required to be installed during the major outage. 

o Installation of new building to protect the RDCC system from weather. 

o Installation of chemical injection skid and pumps to maintain water chemistry and promote 

setting. 

o New bunker sump pumps and piping to route any contact stormwater and excess quench 

water to the RDCC. 

o New recirculating pumps to allow for the bottom ash system. This will allow the system to be 

closed loop. 

o Redirect process flows from the Primary Pond (five months of pre-outage work and three 

months of work finishing during outage).   

− Chemical Waste Sumps reroute requires a plant outage and will be complete during the 

scheduled fall 2022 outage. 

− Air Heater Wash Sump reroute requires a plant outage and will be complete during the 

scheduled fall 2022 outage. 

− Boiler Room Sumps reroute requires the installation of the RDCC and will be complete 

during the scheduled fall 2022 outage. 

− Duck Pond reroute requires a plant outage and will be complete during the scheduled fall 

2022 outage. 

• The EPC Company’s Electrical Contractor will install new electrical equipment (if new motor 

control centers are required), cable tray, conduit, and cable in accessible areas prior to the outage, 

as well as install new lighting at the bunker area. During the outage, the Electrical Contractor will 
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terminate the power feeds and finish routing to new equipment following behind the Mechanical 

Contractor. The current schedule shows three months of pre-outage electrical work and the 

Electrical Contractor should finish prior to the end of the unit outage. 

WPL will provide ongoing schedule updates in the required semi-annual progress reports.  

2.4 Progress Towards Obtaining Alternative Capacity - § 257.103(f)(1)(iv)(A)(4)  

In the preamble to the final Part A rule, EPA explains that this “section [of the workplan] must discuss all 

of the steps taken, starting from when the owner or operator initiated the design phase all the way up to the 

current steps occurring while the workplan is being drafted.”  85 Fed. Reg. at 53,544.  The discussion also 

“must indicate where the facility currently is on the timeline and the processes that are currently being 

undertaken at the facility to develop alternative capacity.”  85 Fed. Reg. at 53,545.  

As shown in Appendix B and described in Section 2.1.6 and Table 2-5, WPL has made progress toward 

creating alternative disposal capacity for the CCR and non-CCR wastestreams at Columbia.  The conceptual 

design has been evaluated and the technical solution for compliance has been identified. The equipment 

suppliers are providing budgetary quotes and modeling activities to identify potential interferences. BMcD 

will review the information received from the vendors to complete the preliminary design and develop the 

overall project scope and budget. The remaining activities are provided in Appendix B and summarized in 

Table 2-6.
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3.0 DOCUMENTATION AND CERTIFICATION OF COMPLIANCE 

To demonstrate that the criteria in 40 C.F.R. § 257.103(f)(1)(iii) has been met, the following information 

and submissions are submitted pursuant to 40 C.F.R. § 257.103(f)(1)(iv)(B) to demonstrate that the 

Columbia facility is in compliance with the CCR Rule.  The following CCR units are located at Columbia: 

• The Primary Ash Pond (which is the subject of this demonstration) 

• The Secondary Ash Pond (which has initiated closure and will complete closure in 2022) 

• The CCR Landfill, comprised of four existing landfill cells (Phase 1, Modules 1-4). 

3.1 Owner’s Certification of Compliance - § 257.103(f)(1)(iv)(B)(1) 

In accordance with 40 C.F.R. § 257.103(f)(1)(iv)(B)(1), I hereby certify, based on information provided to 

me by, and my inquiry of, persons immediately responsible for compliance with the CCR rule at the 

Columbia Energy Center, that the Columbia Energy Center, including the Primary Ash Pond, is in 

compliance with 40 C.F.R. Part 257, Subpart D -- Standards for the Disposal of Coal Combustion Residuals 

in Landfills and Surface Impoundments.  All the required CCR compliance information for Columbia 

Energy Center is up-to-date and posted on the Alliant Energy CCR Rule Data and Compliance website.  

 

 

 

On behalf of Wisconsin Power and Light Company:   

 

      _____________________________________________ 

       

    _____________________________________________ 

    (Printed Name) 

 

    _____________________________________________ 

    (Title) 

 

    _____________________________________________ 

      (Date) 

 

Matthew P. Cole

Director of Operations

11/24/2020
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3.2 Visual Representation of Hydrogeologic Information - 
§ 257.103(f)(1)(iv)(B)(2) 

Consistent with the requirements of § 257.103(f)(1)(iv)(B)(2)(i) – (iii), WPL has attached the following 

items to this demonstration:  

• Map(s) of groundwater monitoring well locations in relation to the CCR unit (Attachment C1) 

• Well construction diagrams and drilling logs for all groundwater monitoring wells (Attachment 

C2) 

• Maps that characterize the direction of groundwater flow accounting for seasonal variations 

(Attachment C3) 

3.3 Groundwater Monitoring Results - § 257.103(f)(1)(iv)(B)(3) 

According to information provided by IPL, groundwater monitoring samples were collected and analyzed 

in accordance with the Sampling and Analysis Plan.  The most recent version of the Sampling and Analysis 

Plan is included in Attachment C4. Tables summarizing constituent concentrations at each groundwater 

monitoring well through the first round of the 2020 monitoring period is also included in Attachment C4. 

The results from the semiannual groundwater monitoring completed in October 2020 are not yet available. 

The most recent annual groundwater monitoring reports are also included in Attachment C4. 

3.4 Description of Site Hydrogeology - § 257.103(f)(1)(iv)(B)(4) 

A description of site hydrogeology and stratigraphic cross-sections of the site are included as Attachment 

C5.  The cross-section for the COL CCR Landfill shows existing grades for Modules 1-4, as well as 

future (planned) conditions. Modules 5 and 6 are approved for future construction by the Wisconsin 

Department of Natural Resources and will meet the requirements for new CCR landfills prior to receiving 

CCR. 

3.5 Corrective Measures Assessment - § 257.103(f)(1)(iv)(B)(5) 

Background sampling began at the Primary Ash Pond in December 2015 and continued through August 

2017 for eight rounds of background sampling. The first semiannual detection monitoring samples were 

collected in October 2017. The first assessment monitoring samples were collected in April 2018. The 

results, through the April 2020 monitoring period, indicate the Primary Ash Pond is currently in assessment 

monitoring, with no statistically significant levels exceeding the groundwater protection standards 

recorded. Accordingly, an assessment of corrective measures is not currently required. 
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Background sampling for the background (upgradient) wells at the Secondary Ash Pond began in December 

2015 and continued through August 2017 for eight rounds of background sampling. The same background 

wells are used to establish background conditions as for the Primary Ash Pond. Background sampling for 

the Secondary Ash Pond compliance wells began in January 2017 and continued through October 2018. 

The first semiannual detection monitoring samples were collected in April 2019. The first assessment 

monitoring samples were collected in December 2019. The results, through the April 2020 monitoring 

period, indicate the Secondary Ash Pond is currently in assessment monitoring, with no statistically 

significant exceedances recorded. Accordingly, an assessment of corrective measures is not currently 

required. 

Background sampling for Modules 1-3 of the Columbia Landfill began in December 2015 and continued 

through August 2017 for eight rounds of background sampling. The same background wells are used to 

establish background conditions as for the Primary Ash Pond. The first semiannual detection monitoring 

samples were collected in October 2017. These units remain in detection monitoring and an assessment of 

corrective measures is not currently required. 

Background sampling for Module 4 of the Columbia Landfill began in February 2018 and continued 

through September 2018 during construction of this new landfill cell and prior to receiving CCR. Eight 

rounds of background sampling were completed and the first semiannual detection monitoring samples 

were collected in April 2019. This unit remains in detection monitoring and an assessment of corrective 

measures is not currently required. 

3.6 Remedy Selection Progress Report - § 257.103(f)(1)(iv)(B)(6) 

As noted above, an assessment of corrective measures is not currently required for the CCR units at 

Columbia.   

3.7 Structural Stability Assessment - § 257.103(f)(1)(iv)(B)(7) 

Pursuant to § 257.73(d), the initial structural stability assessment report for the Primary and Secondary 

Ash Ponds was prepared in September 2016 and was updated in October 2020.  The most recent report is 

included as Attachment C6.  A structural stability assessment is not required for the CCR landfill 

modules. 

3.8 Safety Factor Assessment - § 257.103(f)(1)(iv)(B)(8) 

Pursuant to § 257.73(e), the initial safety factor assessment report for the Primary and Secondary Ash 

Ponds was prepared in September 2016 and updated in October 2020.  The most recent report is included 

as Attachment C7.  A safety factor assessment is not required for the CCR landfill modules. 



Columbia CCR Surface Impoundment    
Extension Request   Conclusion 

WPL – Columbia Energy Center 4-1 Burns & McDonnell 
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4.0 CONCLUSION 

Based upon the information submitted in this demonstration, the Primary Ash Pond at Columbia qualifies 

for the site-specific alternative deadline for the initiation of closure as allowed by 40 C.F.R. § 257.103 – 

Alternate Closure Requirements and specifically 40 C.F.R. § 257.103(f)(1) – Site Specific Alternative to 

Initiation of Closure Deadline. 

Therefore, it is requested that EPA approve the demonstration and grant an alternative deadline of October 

20, 2022 to complete the dry bottom ash conversion at Columbia, cease routing all CCR and non-CCR 

wastestreams to the Primary Ash Pond which is subject to closure under 40 C.F.R. § 257.101(a), and initiate 

closure as required. As discussed previously, this date is subject to delays in procuring and delivering new 

bottom ash handling equipment and several other factors. WPL will update EPA on the project and any 

potential schedule impacts as part of the semi-annual progress reports required at 40 C.F.R. § 

257.103(f)(1)(x), and if a need for a later compliance deadline is determined, WPL will seek additional time 

as described in 40 CFR § 257.103(f)(1)(vii). 
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APPENDIX B – SCHEDULE 
  



ID Task Name Duration Start Finish Predecessors

1 CCR Compliance Efforts 1967 days Fri 4/17/15 Mon 10/31/22

2 Final CCR Rule Published in Federal Register 0 days Fri 4/17/15 Fri 4/17/15

3 Installed Groundwater Monitoring Wells 10 days Tue 2/28/17 Mon 3/13/17

4 Background Groundwater Sampling 83 days Tue 3/28/17 Thu 7/20/17

5 Completed Liner Documentation 0 days Thu 10/13/16 Thu 10/13/16

6 Prepared Surface Impoundment History of Construction 0 days Thu 10/13/16 Thu 10/13/16

7 First Detection Monitoring Samples 2 days Tue 11/7/17 Wed 11/8/17

8 Assessment Monitoring Program - First Round 36 days Tue 6/19/18 Tue 8/7/18

9 Assessment Monitoring Program - Second Round 19 days Tue 9/18/18 Fri 10/12/18

10 Assessment Monitoring Program - Third Round 30 days Mon 6/3/19 Fri 7/12/19

11 Assessment Monitoring Program - Fourth Round 25 days Wed 10/2/19 Tue 11/5/19

12 EPA Published Proposed Draft ELG Rule and CCR Holistic 

Approach to Closure Part A Rule

21 days Mon 11/4/19 Mon 12/2/19

13 Semi-Annual Progress Report #1 0 days Fri 4/30/21 Fri 4/30/21

14 Semi-Annual Progress Report #2 0 days Sun 10/31/21 Sun 10/31/21

15 Semi-Annual Progress Report #3 0 days Sat 4/30/22 Sat 4/30/22

16 Semi-Annual Progress Report #4 0 days Mon 10/31/22Mon 10/31/22

17 Cease CCR and non-CCR wastestreams to Primary Ash Pond 0 days Mon 10/31/22Mon 10/31/2238

18 Bottom Ash Conversion - Planning 501 days Thu 8/1/19 Thu 7/1/21

19 BMcD Screening Level ELG Assessment 109 days Thu 8/1/19 Tue 12/31/19

20 Alliant Review Alternatives, Select Preferred Option, and 

Prepare Demonstration for Site-Specific Alternate to Intiation of 

Closure Deadline

224 days Wed 1/1/20 Mon 11/9/20 19

21 Owner Review & Management Approval 20 days Tue 11/10/20 Mon 12/7/20 20

22 Public Service of Wisconsin CA Approval 131 days Thu 12/31/20 Thu 7/1/21 21

23 Prepare Application for NPDES Permit Modification 120 days Tue 12/8/20 Mon 5/24/21

24 Bottom Ash Conversion - Procurement 419 days Mon 9/28/20 Thu 5/5/22

25 Bottom Ash Conversion EPC Contract 419 days Mon 9/28/20 Thu 5/5/22

26 Develop Commercial Documents/Issue Bid Package 20 days Mon 9/28/20 Fri 10/23/20

27 Bid Period 20 days Mon 10/26/20Fri 11/20/20 26

28 Bid Evaluation/Award EPC Contract 40 days Mon 11/23/20Fri 1/15/21 27

29 Receive Initial Vendor Submittals 60 days Mon 1/18/21 Fri 4/9/21 28

30 Review and Approve Submittals 30 days Mon 4/12/21 Fri 5/21/21 29

31 Conveyor Fabrication 240 days Fri 5/21/21 Thu 4/21/22

32 Delivery Window 20 days Fri 4/8/22 Thu 5/5/22 31FF+10 days

33 Bottom Ash Conversion - Construction & Startup 196 days Sun 3/20/22 Fri 12/16/22

34 Site Prep & B/G Constuction 40 days Mon 3/21/22 Fri 5/13/22

35 A/G Pre-Outage Mech/Struct Construction 101 days Fri 5/6/22 Fri 9/23/22 34FS-6 days,32SS

36 A/G Pre-Outage Elect Construction 60 days Mon 7/4/22 Fri 9/23/22 35FF

37 Outage 23 days Thu 9/29/22 Mon 10/31/2236

38 Startup 11 days Mon 10/17/22Mon 10/31/22

39 Final Walkdown & Punchlist 5 days Tue 10/25/22 Mon 10/31/22

40 Other Construction 127 days Fri 5/6/22 Mon 10/31/22

41 Install new water redirects piping and pumps 101 days Fri 5/6/22 Fri 9/23/22 35FF

42 Finalize Tie-ins for Water Redirects 30 days Tue 9/20/22 Mon 10/31/22
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Environmental Consultants 2830 Dairy Drive 608 224-2830 
and Contractors Madison, WI 53718-6751 FAX 608 224-2839 
  www.scsengineers.com 

 

 
 

 
Offices Nationwide 

October 10, 2017 
File No. 25216067.17 
 
 
Mr. Nathaniel Sievers 
Columbia Energy Center 
W8375 Murray Road 
Pardeeville, WI  53954 
 
Subject: Columbia Energy Center – Monitoring Well Construction Documentation 

 
Dear Mr. Sievers: 
 
SCS Engineers (SCS) has completed the installation of five groundwater monitoring wells 
(MW-301 through MW-305) at the Columbia Energy Center in Pardeeville, Wisconsin 
(Figure 1).  The installations consisted of one downgradient well at the Dry Ash Disposal 
Facility (MW-302) and three downgradient wells (MW-303, MW-304, and MW-305) at the Ash 
Ponds Facility.  One monitoring well (MW-301) was installed to provide background 
information for both facilities.  In addition, the monitoring network includes four pre-existing 
monitoring wells (MW-4R, MW-33AR, MW-34A, and MW-84A).  Monitoring well MW-84A is 
used to provide background information from both facilities, MW-33AR and MW-34A are 
downgradient of the Dry Ash Disposal Facility, and M-4R is downgradient of the Ash Ponds 
Facility. 
 
The new wells were installed to support compliance with the final Coal Combustion 
Residuals (CCR) Rule (40 CFR 257.50-107).  The monitoring well locations are shown on 
Figure 2.  Attachments A through C include documentation of well design, installation, and 
development as required by 40 CFR 257.91(e)(1). 
 
This monitoring well construction documentation report is ready to be entered into the operating 
record as required by 40 CFR 257.105(h)(2). 
 
Please contact us at (608) 224-2830 if you have any questions about the well documentation. 
 
Sincerely,   

   
Meghan Blodgett  Thomas J. Karwoski, PG 
Hydrogeologist  Project Manager 
S C S  E N G I N E E R S   S C S  E N G I N E E R S  
 
TJK/AV_lmh/MDB 
 

10/16/2020 - Classification: Internal - ECRM6096656

Attachment C2



 
 
M r .  N a t h a n i e l  S i e v e r s   
O c t o b e r  1 0 ,  2 0 1 7  
P a g e  2  
 
cc: Jeff Maxted, Alliant Energy 
 Jerry Lokenvitz, Columbia Energy Center 
  
Enclosures: Figure 1 – Site Location Map 
 Figure 2 – Site Plan and Well Location Map 
 Attachment A – Boring Logs  
 Attachment B – Well Construction and Development Forms 
 Attachment C – Hydraulic Conductivity Testing Results 

 
I:\25216067.00\Reports\Operating Record Well Documentation\Sievers_Well Documentation_Op_Record _COL_171010.docx 
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ATTACHMENT A  
 

Boring Logs 
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ATTACHMENT B 
 

Well Construction and Development Forms 
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ATTACHMENT C 
 

Hydraulic Conductivity Testing Results 
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WELL TEST ANALYSIS

Data Set:  I:\25215135\Data\Hydraulic Conductivity Testing\COL Slug 160120\MW301.aqt
Date:  01/28/16 Time:  08:46:14

PROJECT INFORMATION

Company:  SCS
Client:  Alliant Energy - Columbia
Project:  25215135
Location:  Portage, WI
Test Well:  MW-301
Test Date:  12/20/2015

AQUIFER DATA

Saturated Thickness:  100. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-301 Slug Out)

Initial Displacement:  1.801 ft Static Water Column Height:  8.75 ft
Total Well Penetration Depth:  8.75 ft Screen Length:  8.75 ft
Casing Radius:  0.09 ft Well Radius:  0.35 ft

Gravel Pack Porosity:  0.25

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.05542 cm/sec y0 = 1.366 ft10/16/2020 - Classification: Internal - ECRM6096656
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MW-302 SLUG OUT

Data Set:  I:\25215135\Data\Hydraulic Conductivity Testing\COL Slug 160120\MW302_Out.aqt
Date:  01/28/16 Time:  08:50:19

PROJECT INFORMATION

Company:  SCS
Client:  Alliant Energy - Columbia
Project:  25215135
Location:  Portage, WI
Test Well:  MW-302
Test Date:  12/20/2015

AQUIFER DATA

Saturated Thickness:  100. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-302 Slug Out)

Initial Displacement:  3.46 ft Static Water Column Height:  5.85 ft
Total Well Penetration Depth:  5.85 ft Screen Length:  5.85 ft
Casing Radius:  0.09 ft Well Radius:  0.33 ft

Gravel Pack Porosity:  0.25

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.03217 cm/sec y0 = 1.454 ft10/16/2020 - Classification: Internal - ECRM6096656
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WELL TEST ANALYSIS

Data Set:  I:\25215135\Data\Hydraulic Conductivity Testing\COL Slug 160120\MW303_Out.aqt
Date:  01/28/16 Time:  08:52:10

PROJECT INFORMATION

Company:  SCS
Client:  Alliant Energy - Columbia
Project:  25215135
Location:  Portage, WI
Test Well:  MW-303 Slug Out
Test Date:  12/20/2015

AQUIFER DATA

Saturated Thickness:  100. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-303 Slug Out)

Initial Displacement:  3.66 ft Static Water Column Height:  9.35 ft
Total Well Penetration Depth:  9.35 ft Screen Length:  9.35 ft
Casing Radius:  0.09 ft Well Radius:  0.35 ft

Gravel Pack Porosity:  0.25

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.04011 cm/sec y0 = 1.926 ft10/16/2020 - Classification: Internal - ECRM6096656
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WELL TEST ANALYSIS

Data Set:  I:\25215135\Data\Hydraulic Conductivity Testing\COL Slug 160120\MW304_Out.aqt
Date:  01/28/16 Time:  08:52:50

PROJECT INFORMATION

Company:  SCS
Client:  Alliant Energy - Columbia
Project:  25215135
Location:  Portage, WI
Test Well:  MW-304 Slug Out
Test Date:  12/20/2015

AQUIFER DATA

Saturated Thickness:  100. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-304 Slug Out)

Initial Displacement:  3.83 ft Static Water Column Height:  7.65 ft
Total Well Penetration Depth:  7.65 ft Screen Length:  7.65 ft
Casing Radius:  0.09 ft Well Radius:  0.35 ft

Gravel Pack Porosity:  0.25

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.01204 cm/sec y0 = 2.006 ft10/16/2020 - Classification: Internal - ECRM6096656
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WELL TEST ANALYSIS

Data Set:  I:\25215135\Data\Hydraulic Conductivity Testing\COL Slug 160120\MW305_Out.aqt
Date:  01/28/16 Time:  08:53:18

PROJECT INFORMATION

Company:  SCS
Client:  Alliant Energy - Columbia
Project:  25215135
Location:  Portage, WI
Test Well:  MW-305 Slug Out
Test Date:  12/20/2015

AQUIFER DATA

Saturated Thickness:  100. ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (MW-305 Slug Out)

Initial Displacement:  5.37 ft Static Water Column Height:  8.55 ft
Total Well Penetration Depth:  8.55 ft Screen Length:  8.55 ft
Casing Radius:  0.09 ft Well Radius:  0.35 ft

Gravel Pack Porosity:  0.25

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.04979 cm/sec y0 = 2.254 ft10/16/2020 - Classification: Internal - ECRM6096656
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2830 Dairy Drive, Madison, WI 53718-6751 | 608-224-2830 | eFax 608-224-2839 

Environmental Consultants & Contractors 

April 17, 2019 
File No. 25219067.00 
 
Mr. Brian Clepper 
Columbia Energy Center 
W8375 Murray Road 
Pardeeville, WI  53954 
 
Subject: Columbia Energy Center – COL Secondary Pond  
 Monitoring Well Construction Documentation 
 
Dear Mr. Clepper: 

SCS Engineers has completed the installation of three groundwater monitoring wells (MW-306, 
MW-307, and MW-308) at the Columbia Energy Center in Pardeeville, Wisconsin (Figure 1). These 
wells are downgradient of the Secondary Pond. In addition, the monitoring network includes two 
pre-existing monitoring wells (MW-301 and MW-84A), which are used to provide background 
information. 

The wells were installed to support compliance with the final Coal Combustion Residuals (CCR) Rule 
(40 CFR 257.50-107). The monitoring well locations are shown on Figure 2. Appendices A through C 
include documentation of well design, installation, and development as required by 40 CFR 
257.91(e)(1). 

This monitoring well construction documentation report is ready to be entered into the operating 
record as required by 40 CFR 257.105(h)(2). 

Please contact us at 608-224-2830 if you have any questions about the well documentation. 

Sincerely,   

   
Meghan Blodgett  Thomas J. Karwoski 
Hydrogeologist  Project Manager  
SCS Engineers  SCS Engineers  
 
MDB/lmh/TK/SCC 

cc: Jeff Maxted, Alliant Energy 
 Jerry Lokenvitz, Columbia Energy Center 
  
Encl. Figure 1 – Site Location Map 
 Figure 2 – Monitoring Well Location Map 
 Appendix A – Boring Logs 
 Appendix B – Well Construction and Development Documentation 
 Appendix C – Hydraulic Conductivity Testing Results 
 
I:\25216067.00\Deliverables\Secondary Pond Documentation\Operating Record Well Documentation\190417_Clepper_COL Secondary 
Pond_Well Documentation for Op Record.docx 
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1 Site Location Map 
2 Monitoring Well Location Map 
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2830 Dairy Drive, Madison, WI 53718-6751 | 608-224-2830 | eFax 608-224-2839 

Environmental Consultants & Contractors 

December 27, 2018 
File No. 25217156.00 
 
Mr. Nathaniel Sievers 
Columbia Energy Center 
W8375 Murray Road 
Pardeeville, WI  53954 
 
Subject: Columbia Ash Disposal Facility, Module 4 – Monitoring Well Construction 

Documentation 

Dear Mr. Sievers: 

SCS Engineers (SCS) has completed the installation of three groundwater monitoring wells (MW-309 
through MW-311) at the Columbia Energy Center in Pardeeville, Wisconsin (Figure 1). These wells 
are downgradient of the Ash Disposal Facility, Module 4. In addition, the monitoring network includes 
two pre-existing monitoring wells (MW-301 and MW-84A), which are used to provide background 
information. 

The new wells were installed to support compliance with the final Coal Combustion Residuals (CCR) 
Rule (40 CFR 257.50 107). The monitoring well locations are shown on Figure 2. Appendices A 
through C include documentation of well design, installation, and development as required by 
40 CFR 257.91(e)(1). 

This monitoring well construction documentation report is ready to be entered into the operating 
record as required by 40 CFR 257.105(h)(2). 

Please contact us at 608-224-2830 if you have any questions about the well documentation. 

Sincerely,   
 

 

 

Meghan Blodgett, PG  Thomas J. Karwoski, PG 
Hydrogeologist  Project Manager 
SCS Engineers  SCS Engineers  
 
MDB/lmh/TK/SC 

cc: Jeff Maxted, Alliant Energy 
 Jerry Lokenvitz, Columbia Energy Center 
 
Encl. Figure 1 – Site Location Map 
 Figure 2 – Site Plan and Well Location Map 
 Attachment A – Boring Logs  
 Attachment B – Well Construction and Development Forms 
 Attachment C – Hydraulic Conductivity Testing Results 
 
I:\25217156.00\Deliverables\Mod 4 CCR Wells Operating Record Documentation\Operating Record Well 
Documentation\181227_Sievers_Well Documentation_Op_Record _COL Mod 4_Final.docx 
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Figures 

1 Site Location Map 
2 Site Plan and Well Location Map 
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 INTRODUCTION 
This 2019 Annual Groundwater Monitoring and Corrective Action Report was prepared to support 
compliance with the groundwater monitoring requirements of the Coal Combustion Residuals (CCR) 
Rule [40 CFR 257.50-107]. Specifically, this report was prepared to fulfill the requirements of 
40 CFR 257.90(e). The applicable sections of the Rule are provided below in italics, followed by 
applicable information relative to the 2019 Annual Groundwater Monitoring and Corrective Action 
Report for the CCR Units. 

This report covers the period of groundwater monitoring from January 1, 2019, through 
December 31, 2019. 

The groundwater monitoring system for the Primary Ash Pond at the Columbia Energy Center (COL) 
monitors a single existing CCR unit: 

• COL Primary Ash Pond (existing CCR surface impoundment) 

The system is designed to detect monitored constituents at the waste boundary of the Primary Ash 
Pond as required by 40 CFR 257.91(d). The groundwater monitoring system consists of two 
upgradient and four downgradient monitoring wells. 

 §257.90(e) ANNUAL REPORT REQUIREMENTS 
Annual groundwater monitoring and corrective action report. For existing CCR landfills and existing 
CCR surface impoundments, no later than January 31, 2018, and annually thereafter, the owner or 
operator must prepare an annual groundwater monitoring and corrective action report. For new CCR 
landfills, new CCR surface impoundments, and all lateral expansions of CCR units, the owner or 
operator must prepare the initial annual groundwater monitoring and corrective action report no 
later than January 31 of the year following the calendar year a groundwater monitoring system has 
been established for such CCR unit as required by this subpart, and annually thereafter. For the 
preceding calendar year, the annual report must document the status of the groundwater 
monitoring and corrective action program for the CCR unit, summarize key actions completed, 
describe any problems encountered, discuss actions to resolve the problems, and project key 
activities for the upcoming year. For purposes of this section, the owner or operator has prepared 
the annual report when the report is placed in the facility’s operating record as required by 
§257.105(h)(1). At a minimum, the annual groundwater monitoring and corrective action report 
must contain the following information, to the extent available: 

 §257.90(E)(1) SITE MAP 
A map, aerial image, or diagram showing the CCR unit and all background (or upgradient) and 
downgradient monitoring wells, to include the well identification numbers, that are part of the 
groundwater monitoring program for the CCR unit; 

A map showing the site location is provided on Figure 1. A map showing the CCR unit and all 
background (or upgradient) and downgradient monitoring wells with identification numbers for the 
groundwater monitoring program is provided as Figure 2. Other CCR units are also shown on 
Figure 2. 

http://www.scsengineers.com/
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 §257.90(E)(2) MONITORING SYSTEM CHANGES 
Identification of any monitoring wells that were installed or decommissioned during the preceding 
year, along with a narrative description of why those actions were taken; 

No new monitoring wells were installed and no wells were decommissioned as part of the 
groundwater monitoring program for the CCR unit in 2019. 

 §257.90(E)(3) SUMMARY OF SAMPLING EVENTS 
In addition to all the monitoring data obtained under §§257.90 through 257.98, a summary 
including the number of groundwater samples that were collected for analysis for each background 
and downgradient well, the dates the samples were collected, and whether the sample was required 
by the detection monitoring or assessment monitoring programs; 

Three groundwater sampling events were completed for the Primary Ash Pond CCR unit in 2019. Two 
semiannual sampling events were completed in April 2019 and October 2019 as required by the 
assessment monitoring program. A resampling event for monitoring well MW-303 was completed in 
June 2019.  

Groundwater samples collected in the April and October 2019 sampling events were analyzed for 
both Appendix III and Appendix IV constituents. The sample collected in the MW-303 resampling 
event in June 2019 was analyzed for selected constituents. A summary including the number of 
groundwater samples that were collected for analysis for each background and downgradient well, 
the dates the samples were collected, and whether the sample was required by the assessment 
monitoring programs is included in Table 1. The results of the analytical laboratory analyses are 
provided in the laboratory reports in Appendix A. 

 §257.90(E)(4) MONITORING TRANSITION NARRATIVE 
A narrative discussion of any transition between monitoring programs (e.g., the date and 
circumstances for transitioning from detection monitoring to assessment monitoring in addition to 
identifying the constituent(s) detected at a statistically significant increase over background levels); 

There was no monitoring program transition in 2019. 

Assessment monitoring for the Primary Ash Pond was initiated in April 2018 and continued through 
2019. The statistical evaluation of the October 2018 detection monitoring results was completed on 
January 15, 2019. No Appendix IV parameters were detected at statistically significant levels above 
the groundwater protection standard (GPS) values established under §257.95(h). In accordance with 
the Unified Guidance for Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities 
(USEPA, 2009), the comparison of assessment monitoring results to the GPS was based on the lower 
confidence limit for the arithmetic mean. Although individual results for arsenic in samples from well 
MW-303 have exceeded the GPS, the lower confidence limit for mean remained below the GPS; 
therefore, the arsenic concentration is not at a statistically significant level above the GPS. 

http://www.scsengineers.com/
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 §257.90(E)(5) OTHER REQUIREMENTS 
Other information required to be included in the annual report as specified in §§257.90 through 
257.98. 

Additional potentially applicable requirements for the annual report, and the location of the 
requirement within the Rule, are provided in the following sections. For each cited section of the 
Rule, the portion referencing the annual report requirement is provided below in italics, followed by 
applicable information relative to the 2019 Annual Groundwater Monitoring and Corrective Action 
Report for the CCR Unit. 

 §257.90(e) General Requirements 
For the preceding calendar year, the annual report must document the status of the groundwater 
monitoring and corrective action program for the CCR unit, summarize key actions completed, 
describe any problems encountered, discuss actions to resolve the problems, and project key 
activities for the upcoming year. 

Status of Groundwater Monitoring and Corrective Action Program. The groundwater monitoring and 
corrective action program is currently in Assessment Monitoring. 

Summary of Key Actions Completed.  

• Statistical evaluation for the initial assessment monitoring events (April, August, and 
October 2018), completed January 14, 2019. 

• Statistical evaluation for the April 2019 monitoring event, completed July 16, 2019. 

• Two semiannual groundwater sampling and analysis events (April and October 2019) 
specified in §257.95(d)(1). 

• Resampling event at MW-303 in June 2019. 

Description of Any Problems Encountered: No problems were encountered during the groundwater 
sampling events in 2019. 

Discussion of Actions to Resolve the Problems. Not applicable. 

Projection of Key Activities for the Upcoming Year (2020): 

• Statistical evaluation and determination of any statistically significant levels exceeding 
the GPS for the October 2019 monitoring events (by 1/15/2020); 

• Statistical evaluation and determination of any statistically significant levels exceeding 
the GPS for the April 2020 monitoring events (by 7/15/20); 

• If one or more Appendix IV constituents is detected at a statistically significant level 
above the GPS, then within 30 days Wisconsin Power and Light Company (WPL) will 
prepare a notification in accordance with §257.95(g) and within 90 days complete an 
alternative source demonstration or initiate an assessment of corrective measures 
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(§257.95(g)(3)). WPL will also characterize the release pursuant to §257.95(g)(1) and 
provide notice pursuant to §257.95(g)(2).  

• Two semiannual groundwater sampling and analysis events (April and October 2020). 

 §257.94(d) Alternative Detection Monitoring Frequency 
The owner or operator must include the demonstration providing the basis for the alternative 
monitoring frequency and the certification by a qualified professional engineer in the annual 
groundwater monitoring and corrective action report required by §257.90(e). 

Not applicable. The Primary Ash Pond is no longer in detection monitoring. 

 §257.94(e)(2) Alternative Source Demonstration for Detection 
Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 
and corrective action report required by §257.90(e), in addition to the certification by a qualified 
professional engineer. 

Not applicable. The Primary Ash Pond is no longer in detection monitoring. 

 §257.95(c) Alternative Assessment Monitoring Frequency 
The owner or operator must include the demonstration providing the basis for the alternative 
monitoring frequency and the certification by a qualified professional engineer in the annual 
groundwater monitoring and corrective action report required by §257.90(e). 

Not applicable. Assessment monitoring has been initiated at the site, but no alternative assessment 
monitoring frequency is proposed at this time. 

 §257.95(d)(3) Assessment Monitoring Results and Standards 
Include the recorded concentrations required by paragraph (d)(1) of this section, identify the 
background concentrations established under § 257.94(b), and identify the groundwater protection 
standards established under paragraph (d)(2) of this section in the annual groundwater monitoring 
and corrective action report required by §257.90(e). 

The recorded concentrations for the assessment monitoring events are in the laboratory reports in 
Appendix A. The background concentrations established under §257.94(b) were provided in 
Appendix A of the 2017 Annual Groundwater Monitoring and Corrective Action Report for the Primary 
Ash Pond. The groundwater protection standards established for the Primary Ash Pond are provided 
in Table 2. 
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 §257.95(g)(3)(ii) Alternative Source Demonstration for 
Assessment Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 
and corrective action report required by §257.90(e), in addition to the certification by a qualified 
professional engineer. 

Not applicable. No alternative source demonstration evaluation for assessment monitoring was 
completed in 2019. 

 §257.96(a) Extension of Time for Corrective Measures 
Assessment 

The assessment of corrective measures must be completed within 90 days, unless the owner or 
operator demonstrates the need for additional time to complete the assessment of corrective 
measure due to site-specific conditions or circumstances. The owner or operator must obtain a 
certification from a qualified professional engineer attesting that the demonstration is accurate. The 
90-day deadline to complete the assessment of corrective measures may be extended for longer 
than 60 days. The owner or operator must also include the demonstration in the annual 
groundwater monitoring and corrective action report required by §257.90(e), in addition to the 
certification by a qualified professional engineer. 

Not applicable. Corrective measures assessment has not been initiated. 
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MW-4R MW-303 MW-304 MW-305 MW-84A MW-301
4/1-3/2019 A A A A A A
6/19/2019 -- R-A -- -- -- --

10/7-10/2019 A A A A A A
Total Samples 2 3 2 2 2 2

Abbreviations:
A = Required by Assessment Monitoring Program
R-A = Resample for the Assessment Monitoring Program

Created by: NDK Date: 1/4/2018
Last revision by: JR Date: 11/13/2019
Checked by: NDK Date: 1/8/2020

I:\25219067.00\Deliverables\2019 Federal Annual Report COL - PP\Tables\[Table 1 
GW_Samples_Summary_Table_COL_Ponds.xlsx]GW Summary

Sample Dates Downgradient Wells Background Wells

Table 1.  CCR Rule Groundwater Samples Summary
Columbia Energy Center Primary Ash Pond/ SCS Engineers Project #25219067.00

Table 1, Page 1 of 1



Parameter Name GPS Source

Antimony, ug/L 6 MCL

Arsenic, ug/L 10 MCL

Barium, ug/L 2000 MCL

Beryllium, ug/L 4 MCL

Cadmium, ug/L 5 MCL

Chromium, ug/L 100 MCL

Cobalt, ug/L 6 40 CFR 257.95(h)(2)

Fluoride, mg/L 4 MCL

Lead, ug/L 15 40 CFR 257.95(h)(2)

Lithium, ug/L 40 40 CFR 257.95(h)(2)

Mercury, ug/L 2 MCL

Molybdenum, ug/L 100 40 CFR 257.95(h)(2)

Selenium, ug/L 50 MCL

Thallium, ug/L 2 MCL

Radium 226/228 Combined, pCl/L 5 MCL

Abbreviations:
GPS = Groundwater Protection Standard
MCL = Maximum Contaminant Level established under 40 CFR 141.62 and 141.66

Created by: NDK, 9/24/2018
Checked by: SCC, 10/14/2018

Columbia Energy Center Primary Ash Pond / SCS Engineers Project #25219067.00
Table 2.  Groundwater Protection Standards - CCR Program - Assessment Monitoring

I:\25219067.00\Deliverables\2019 Federal Annual Report COL - PP\Tables\[Table 2_GPS_COL Primary 
Pond.xlsx]Table

Table 2, Page 1 of 1



 

2019 Annual Groundwater Monitoring and Corrective Action Report www.scsengineers.com 
 

Figures 

1 Site Location Map 
2 Site Plan and Monitoring Well Locations  

  

http://www.scsengineers.com/


I:\25219067.00\Drawings\CCR 2019 Annual Report\Site Location Map.dwg, 1/30/2020 3:38:21 PM



I:\25219067.00\Drawings\CCR 2019 Annual Report\Primary Pond\Site Plan and Monitoring Well Locations.dwg, 1/30/2020 3:41:33 PM



 

2019 Annual Groundwater Monitoring and Corrective Action Report www.scsengineers.com 
 

Appendix A 

Laboratory Reports 

 

  

http://www.scsengineers.com/


 

2019 Annual Groundwater Monitoring and Corrective Action Report www.scsengineers.com 
 

A1  Assessment Monitoring Event Round 1, April 2019 

 

  

http://www.scsengineers.com/


#=CL#

May 03, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40185256

40185256
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on April 04, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

Revised Report: Anions for MW-301 were reanalyzed at a lesser dilution.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 1 of 21
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CERTIFICATIONS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 2 of 21
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SAMPLE SUMMARY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40185256001 MW-301 Water 04/02/19 17:20 04/04/19 09:30

40185256002 MW-84A Water 04/03/19 09:40 04/04/19 09:30

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 3 of 21
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40185256001 MW-301 EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40185256002 MW-84A EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 4 of 21
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-301 Lab ID: 40185256001 Collected: 04/02/19 17:20 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony 0.32J ug/L 04/09/19 06:15 7440-36-004/05/19 08:401.0 0.15 1
Arsenic 0.40J ug/L 04/09/19 06:15 7440-38-204/05/19 08:401.0 0.28 1
Barium 11.8 ug/L 04/09/19 06:15 7440-39-304/05/19 08:404.9 1.5 1
Beryllium 0.28J ug/L 04/09/19 06:15 7440-41-704/05/19 08:401.0 0.18 1
Boron 26.9 ug/L 04/09/19 06:15 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium 0.21J ug/L 04/09/19 06:15 7440-43-904/05/19 08:401.0 0.15 1
Calcium 126000 ug/L 04/09/19 05:48 7440-70-2 P604/05/19 08:402500 698 10
Chromium <1.0 ug/L 04/09/19 06:15 7440-47-304/05/19 08:403.4 1.0 1
Cobalt 0.35J ug/L 04/09/19 06:15 7440-48-404/05/19 08:401.0 0.12 1
Lead 0.30J ug/L 04/09/19 06:15 7439-92-104/05/19 08:401.0 0.24 1
Lithium 0.90J ug/L 04/09/19 06:15 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 06:15 7439-98-704/05/19 08:401.5 0.44 1
Selenium 0.49J ug/L 04/09/19 06:15 7782-49-204/05/19 08:401.1 0.32 1
Thallium 0.48J ug/L 04/09/19 06:15 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:05 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 6.62 Std. Units 04/02/19 17:201
Field Specific Conductance 883 umhos/cm 04/02/19 17:201
Oxygen, Dissolved 2.20 mg/L 04/02/19 17:20 7782-44-71
REDOX 152.1 mV 04/02/19 17:201
Turbidity 2.02 NTU 04/02/19 17:201
Static Water Level 787.04 feet 04/02/19 17:201
Temperature, Water (C) 7.5 deg C 04/02/19 17:201

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 462 mg/L 04/09/19 12:3420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.8 Std. Units 04/08/19 11:21 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 0.79J mg/L 04/30/19 11:06 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/30/19 11:06 16984-48-80.30 0.10 1
Sulfate 4.4 mg/L 04/30/19 11:06 14808-79-83.0 1.0 1

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-84A Lab ID: 40185256002 Collected: 04/03/19 09:40 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 06:42 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 06:42 7440-38-204/05/19 08:401.0 0.28 1
Barium 14.7 ug/L 04/09/19 06:42 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 06:42 7440-41-704/05/19 08:401.0 0.18 1
Boron 13.6 ug/L 04/09/19 06:42 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 06:42 7440-43-904/05/19 08:401.0 0.15 1
Calcium 80100 ug/L 04/09/19 06:42 7440-70-204/05/19 08:40250 69.8 1
Chromium 1.8J ug/L 04/09/19 06:42 7440-47-304/05/19 08:403.4 1.0 1
Cobalt <0.12 ug/L 04/09/19 06:42 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 06:42 7439-92-104/05/19 08:401.0 0.24 1
Lithium 0.56J ug/L 04/09/19 06:42 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 06:42 7439-98-704/05/19 08:401.5 0.44 1
Selenium <0.32 ug/L 04/09/19 06:42 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 06:42 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:07 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 7.03 Std. Units 04/03/19 09:401
Field Specific Conductance 637.2 umhos/cm 04/03/19 09:401
Oxygen, Dissolved 9.49 mg/L 04/03/19 09:40 7782-44-71
REDOX 103.4 mV 04/03/19 09:401
Turbidity 1.90 NTU 04/03/19 09:401
Static Water Level 787.35 feet 04/03/19 09:401
Temperature, Water (C) 10.2 deg C 04/03/19 09:401

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 318 mg/L 04/09/19 12:3420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/08/19 11:24 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.6 mg/L 04/16/19 20:03 16887-00-6 B2.0 0.50 1
Fluoride <0.10 mg/L 04/16/19 20:03 16984-48-80.30 0.10 1
Sulfate 1.4J mg/L 04/16/19 20:03 14808-79-83.0 1.0 1

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

318138
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1849587
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 04/15/19 09:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1849588LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1849589MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185483005

1849590

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 105 85-115101 4 2050.00016J
mg/L

5.4 5.2

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317485
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1846066
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 04/09/19 04:47
Arsenic ug/L <0.28 1.0 04/09/19 04:47
Barium ug/L <1.5 4.9 04/09/19 04:47
Beryllium ug/L <0.18 1.0 04/09/19 04:47
Boron ug/L <3.3 11.0 04/09/19 04:47
Cadmium ug/L <0.15 1.0 04/09/19 04:47
Calcium ug/L <69.8 250 04/09/19 04:47
Chromium ug/L <1.0 3.4 04/09/19 04:47
Cobalt ug/L <0.12 1.0 04/09/19 04:47
Lead ug/L <0.24 1.0 04/09/19 04:47
Lithium ug/L <0.19 1.0 04/09/19 04:47
Molybdenum ug/L <0.44 1.5 04/09/19 04:47
Selenium ug/L <0.32 1.1 04/09/19 04:47
Thallium ug/L <0.14 1.0 04/09/19 04:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1846067LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 500500 100 80-120
Arsenic ug/L 474500 95 80-120
Barium ug/L 487500 97 80-120
Beryllium ug/L 492500 98 80-120
Boron ug/L 486500 97 80-120
Cadmium ug/L 500500 100 80-120
Calcium ug/L 49905000 100 80-120
Chromium ug/L 492500 98 80-120
Cobalt ug/L 485500 97 80-120
Lead ug/L 463500 93 80-120
Lithium ug/L 467500 93 80-120
Molybdenum ug/L 465500 93 80-120
Selenium ug/L 508500 102 80-120
Thallium ug/L 464500 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 99 75-12599 0 205000.32J 496 496

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 96 75-12595 0 205000.40J 480 478
Barium ug/L 500 97 75-12597 0 2050011.8 496 498
Beryllium ug/L 500 96 75-12596 0 205000.28J 481 480
Boron ug/L 500 93 75-12594 1 2050026.9 492 498
Cadmium ug/L 500 98 75-12598 0 205000.21J 491 490
Calcium ug/L P65000 12 75-125-46 2 205000126000 126000 123000
Chromium ug/L 500 97 75-12596 0 20500<1.0 484 483
Cobalt ug/L 500 95 75-12595 1 205000.35J 476 473
Lead ug/L 500 93 75-12594 0 205000.30J 467 468
Lithium ug/L 500 92 75-12592 0 205000.90J 463 463
Molybdenum ug/L 500 93 75-12593 0 20500<0.44 465 464
Selenium ug/L 500 102 75-125103 0 205000.49J 512 513
Thallium ug/L 500 95 75-12595 0 205000.48J 474 476

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
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(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317813
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1847582
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/09/19 12:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1847583LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 552577 96 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185256001
1847584SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 462 0 5462

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847585SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 284 2 5290

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317619
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185113001
1846956SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 1.1 H67 201.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185204001
1846957SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.2 H60 207.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317955
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1848305
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Chloride mg/L 0.52J 2.0 04/16/19 10:22
Fluoride mg/L <0.10 0.30 04/16/19 10:22
Sulfate mg/L <1.0 3.0 04/16/19 10:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1848306LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 21.620 108 90-110
Fluoride mg/L 2.02 98 90-110
Sulfate mg/L 21.720 109 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848307MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185204004

1848308

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 106 90-110105 1 1510043.0 149 148
Fluoride mg/L 10 103 90-110104 1 1510<0.50 10.3 10.4
Sulfate mg/L 100 105 90-110105 0 15100<5.0 109 109

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848309MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185260002

1848310

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 200 105 90-11098 3 15200229 439 425
Fluoride mg/L 2 97 90-11099 2 152<0.10 1.9 2.0
Sulfate mg/L 200 105 90-11098 3 15200201 411 397
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-301 Lab ID: 40185256001 Collected: 04/02/19 17:20 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.000 ± 0.278   (0.565)
C:NA T:94%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.552 ± 0.391   (0.759)
C:75% T:91%

pCi/L 04/19/19 12:45 15262-20-1EPA 904.0

Total Radium 0.552 ± 0.669   (1.32) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

Sample: MW-84A Lab ID: 40185256002 Collected: 04/03/19 09:40 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.199 ± 0.391   (0.715)
C:NA T:93%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.482 ± 0.511   (1.07)
C:72% T:80%

pCi/L 04/19/19 12:45 15262-20-1EPA 904.0

Total Radium 0.681 ± 0.902   (1.79) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

338211
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40185256001, 40185256002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646527

Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Radium-228 pCi/L 04/19/19 12:45-0.0681 ± 0.343   (0.816) C:74% T:84%

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

338210
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40185256001, 40185256002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646526

Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Radium-226 pCi/L 04/22/19 22:440.212 ± 0.323   (0.520) C:NA T:90%
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QUALIFIERS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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

40185256001 317485 317570MW-301 EPA 3010 EPA 6020
40185256002 317485 317570MW-84A EPA 3010 EPA 6020

40185256001 318138 318191MW-301 EPA 7470 EPA 7470
40185256002 318138 318191MW-84A EPA 7470 EPA 7470

40185256001 MW-301
40185256002 MW-84A

40185256001 338210MW-301 EPA 903.1
40185256002 338210MW-84A EPA 903.1

40185256001 338211MW-301 EPA 904.0
40185256002 338211MW-84A EPA 904.0

40185256001 339896MW-301 Total Radium Calculation

40185256002 339897MW-84A Total Radium Calculation

40185256001 317813MW-301 SM 2540C
40185256002 317813MW-84A SM 2540C

40185256001 317619MW-301 EPA 9040
40185256002 317619MW-84A EPA 9040

40185256001 317955MW-301 EPA 300.0
40185256002 317955MW-84A EPA 300.0
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May 03, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40185520

40185520
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on April 04, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

Revised Report: Anions for MW-303 were reanalyzed at a lesser dilution.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY
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CERTIFICATIONS

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40185256003 MW-303 Water 04/01/19 18:00 04/04/19 09:30

40185256004 MW-304 Water 04/02/19 12:30 04/04/19 09:30

40185256005 MW-305 Water 04/01/19 14:10 04/04/19 09:30

40185256006 M-4R Water 04/01/19 15:15 04/04/19 09:30

40185256007 FIELD BLANK PPOND Water 04/02/19 12:30 04/04/19 09:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40185256003 MW-303 EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40185256004 MW-304 EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40185256005 MW-305 EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40185256006 M-4R EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40185256007 FIELD BLANK PPOND EPA 6020 14 PASI-GKXS
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#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 7470 1 PASI-GAJT

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-303 Lab ID: 40185256003 Collected: 04/01/19 18:00 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony 0.29J ug/L 04/09/19 07:09 7440-36-004/05/19 08:401.0 0.15 1
Arsenic 33.2 ug/L 04/09/19 07:09 7440-38-204/05/19 08:401.0 0.28 1
Barium 6.5 ug/L 04/09/19 07:09 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 07:09 7440-41-704/05/19 08:401.0 0.18 1
Boron 2770 ug/L 04/09/19 07:09 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 07:09 7440-43-904/05/19 08:401.0 0.15 1
Calcium 9290 ug/L 04/09/19 07:09 7440-70-204/05/19 08:40250 69.8 1
Chromium 71.2 ug/L 04/09/19 07:09 7440-47-304/05/19 08:403.4 1.0 1
Cobalt 0.54J ug/L 04/09/19 07:09 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 07:09 7439-92-104/05/19 08:401.0 0.24 1
Lithium 0.74J ug/L 04/09/19 07:09 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum 106 ug/L 04/09/19 07:09 7439-98-704/05/19 08:401.5 0.44 1
Selenium 36.5 ug/L 04/09/19 07:09 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 07:09 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:09 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 9.92 Std. Units 04/01/19 18:001
Field Specific Conductance 1176 umhos/cm 04/01/19 18:001
Oxygen, Dissolved 5.59 mg/L 04/01/19 18:00 7782-44-71
REDOX 19.9 mV 04/01/19 18:001
Turbidity 2.40 NTU 04/01/19 18:001
Static Water Level 786.52 feet 04/01/19 18:001
Temperature, Water (C) 10.8 deg C 04/01/19 18:001

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 726 mg/L 04/08/19 15:3720.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 9.1 Std. Units 04/08/19 11:39 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.7J mg/L 04/30/19 11:19 16887-00-6 D34.0 1.0 2
Fluoride 0.54J mg/L 04/30/19 11:19 16984-48-8 D30.60 0.20 2
Sulfate 390 mg/L 04/17/19 11:48 14808-79-830.0 10.0 10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-304 Lab ID: 40185256004 Collected: 04/02/19 12:30 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 07:16 7440-36-004/05/19 08:401.0 0.15 1
Arsenic 0.63J ug/L 04/09/19 07:16 7440-38-204/05/19 08:401.0 0.28 1
Barium 26.7 ug/L 04/09/19 07:16 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 07:16 7440-41-704/05/19 08:401.0 0.18 1
Boron 413 ug/L 04/09/19 07:16 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 07:16 7440-43-904/05/19 08:401.0 0.15 1
Calcium 88300 ug/L 04/09/19 07:16 7440-70-204/05/19 08:40250 69.8 1
Chromium <1.0 ug/L 04/09/19 07:16 7440-47-304/05/19 08:403.4 1.0 1
Cobalt 0.67J ug/L 04/09/19 07:16 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 07:16 7439-92-104/05/19 08:401.0 0.24 1
Lithium <0.19 ug/L 04/09/19 07:16 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum 3.0 ug/L 04/09/19 07:16 7439-98-704/05/19 08:401.5 0.44 1
Selenium <0.32 ug/L 04/09/19 07:16 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 07:16 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:12 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 7.28 Std. Units 04/02/19 12:301
Field Specific Conductance 747.0 umhos/cm 04/02/19 12:301
Oxygen, Dissolved 0.30 mg/L 04/02/19 12:30 7782-44-71
REDOX 14.2 mV 04/02/19 12:301
Turbidity 5.27 NTU 04/02/19 12:301
Static Water Level 789.72 feet 04/02/19 12:301
Temperature, Water (C) 8.3 deg C 04/02/19 12:301

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 394 mg/L 04/09/19 12:3420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.3 Std. Units 04/08/19 11:41 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 30.8 mg/L 04/16/19 20:28 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/16/19 20:28 16984-48-80.30 0.10 1
Sulfate 33.1 mg/L 04/16/19 20:28 14808-79-83.0 1.0 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-305 Lab ID: 40185256005 Collected: 04/01/19 14:10 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony 0.16J ug/L 04/09/19 07:23 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 07:23 7440-38-204/05/19 08:401.0 0.28 1
Barium 8.4 ug/L 04/09/19 07:23 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 07:23 7440-41-704/05/19 08:401.0 0.18 1
Boron 692 ug/L 04/09/19 07:23 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 07:23 7440-43-904/05/19 08:401.0 0.15 1
Calcium 74700 ug/L 04/09/19 07:23 7440-70-204/05/19 08:40250 69.8 1
Chromium 1.3J ug/L 04/09/19 07:23 7440-47-304/05/19 08:403.4 1.0 1
Cobalt <0.12 ug/L 04/09/19 07:23 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 07:23 7439-92-104/05/19 08:401.0 0.24 1
Lithium <0.19 ug/L 04/09/19 07:23 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum 47.7 ug/L 04/09/19 07:23 7439-98-704/05/19 08:401.5 0.44 1
Selenium 3.2 ug/L 04/09/19 07:23 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 07:23 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:14 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 8.04 Std. Units 04/01/19 14:101
Field Specific Conductance 683 umhos/cm 04/01/19 14:101
Oxygen, Dissolved 5.14 mg/L 04/01/19 14:10 7782-44-71
REDOX 164.8 mV 04/01/19 14:101
Turbidity 1.34 NTU 04/01/19 14:101
Static Water Level 790.07 feet 04/01/19 14:101
Temperature, Water (C) 11.8 deg C 04/01/19 14:101

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 418 mg/L 04/08/19 15:3820.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.9 Std. Units 04/08/19 11:43 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 35.8 mg/L 04/16/19 21:17 16887-00-62.0 0.50 1
Fluoride 0.33 mg/L 04/16/19 21:17 16984-48-80.30 0.10 1
Sulfate 200 mg/L 04/16/19 21:29 14808-79-830.0 10.0 10

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:22 AM
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Sample: M-4R Lab ID: 40185256006 Collected: 04/01/19 15:15 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 07:30 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 07:30 7440-38-204/05/19 08:401.0 0.28 1
Barium 24.1 ug/L 04/09/19 07:30 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 07:30 7440-41-704/05/19 08:401.0 0.18 1
Boron 788 ug/L 04/09/19 07:30 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 07:30 7440-43-904/05/19 08:401.0 0.15 1
Calcium 106000 ug/L 04/09/19 07:30 7440-70-204/05/19 08:40250 69.8 1
Chromium <1.0 ug/L 04/09/19 07:30 7440-47-304/05/19 08:403.4 1.0 1
Cobalt <0.12 ug/L 04/09/19 07:30 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 07:30 7439-92-104/05/19 08:401.0 0.24 1
Lithium 1.8 ug/L 04/09/19 07:30 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum 29.4 ug/L 04/09/19 07:30 7439-98-704/05/19 08:401.5 0.44 1
Selenium 12.6 ug/L 04/09/19 07:30 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 07:30 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:16 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 7.24 Std. Units 04/01/19 15:151
Field Specific Conductance 888 umhos/cm 04/01/19 15:151
Oxygen, Dissolved 1.21 mg/L 04/01/19 15:15 7782-44-71
REDOX 190.4 mV 04/01/19 15:151
Turbidity 1.56 NTU 04/01/19 15:151
Static Water Level 789.44 feet 04/01/19 15:151
Temperature, Water (C) 11.2 deg C 04/01/19 15:151

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 524 mg/L 04/08/19 15:3820.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/08/19 11:44 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 31.4 mg/L 04/16/19 21:41 16887-00-62.0 0.50 1
Fluoride 0.17J mg/L 04/16/19 21:41 16984-48-80.30 0.10 1
Sulfate 149 mg/L 04/17/19 12:00 14808-79-830.0 10.0 10

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:22 AM
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Sample: FIELD BLANK PPOND Lab ID: 40185256007 Collected: 04/02/19 12:30 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 04:54 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 04:54 7440-38-204/05/19 08:401.0 0.28 1
Barium <1.5 ug/L 04/09/19 04:54 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 04:54 7440-41-704/05/19 08:401.0 0.18 1
Boron <3.3 ug/L 04/09/19 04:54 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 04:54 7440-43-904/05/19 08:401.0 0.15 1
Calcium <69.8 ug/L 04/09/19 04:54 7440-70-204/05/19 08:40250 69.8 1
Chromium <1.0 ug/L 04/09/19 04:54 7440-47-304/05/19 08:403.4 1.0 1
Cobalt <0.12 ug/L 04/09/19 04:54 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 04:54 7439-92-104/05/19 08:401.0 0.24 1
Lithium <0.19 ug/L 04/09/19 04:54 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 04:54 7439-98-704/05/19 08:401.5 0.44 1
Selenium <0.32 ug/L 04/09/19 04:54 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 04:54 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:19 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 04/09/19 12:3520.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/08/19 11:48 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride <0.50 mg/L 04/16/19 21:53 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/16/19 21:53 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 04/16/19 21:53 14808-79-83.0 1.0 1

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

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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:

318138
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1849587
Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 04/15/19 09:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1849588LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1849589MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185483005

1849590

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 105 85-115101 4 2050.00016J
mg/L

5.4 5.2

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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:

317485
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1846066
Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 04/09/19 04:47
Arsenic ug/L <0.28 1.0 04/09/19 04:47
Barium ug/L <1.5 4.9 04/09/19 04:47
Beryllium ug/L <0.18 1.0 04/09/19 04:47
Boron ug/L <3.3 11.0 04/09/19 04:47
Cadmium ug/L <0.15 1.0 04/09/19 04:47
Calcium ug/L <69.8 250 04/09/19 04:47
Chromium ug/L <1.0 3.4 04/09/19 04:47
Cobalt ug/L <0.12 1.0 04/09/19 04:47
Lead ug/L <0.24 1.0 04/09/19 04:47
Lithium ug/L <0.19 1.0 04/09/19 04:47
Molybdenum ug/L <0.44 1.5 04/09/19 04:47
Selenium ug/L <0.32 1.1 04/09/19 04:47
Thallium ug/L <0.14 1.0 04/09/19 04:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1846067LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 500500 100 80-120
Arsenic ug/L 474500 95 80-120
Barium ug/L 487500 97 80-120
Beryllium ug/L 492500 98 80-120
Boron ug/L 486500 97 80-120
Cadmium ug/L 500500 100 80-120
Calcium ug/L 49905000 100 80-120
Chromium ug/L 492500 98 80-120
Cobalt ug/L 485500 97 80-120
Lead ug/L 463500 93 80-120
Lithium ug/L 467500 93 80-120
Molybdenum ug/L 465500 93 80-120
Selenium ug/L 508500 102 80-120
Thallium ug/L 464500 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 99 75-12599 0 205000.32J 496 496

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

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 96 75-12595 0 205000.40J 480 478
Barium ug/L 500 97 75-12597 0 2050011.8 496 498
Beryllium ug/L 500 96 75-12596 0 205000.28J 481 480
Boron ug/L 500 93 75-12594 1 2050026.9 492 498
Cadmium ug/L 500 98 75-12598 0 205000.21J 491 490
Calcium ug/L P65000 12 75-125-46 2 205000126000 126000 123000
Chromium ug/L 500 97 75-12596 0 20500<1.0 484 483
Cobalt ug/L 500 95 75-12595 1 205000.35J 476 473
Lead ug/L 500 93 75-12594 0 205000.30J 467 468
Lithium ug/L 500 92 75-12592 0 205000.90J 463 463
Molybdenum ug/L 500 93 75-12593 0 20500<0.44 465 464
Selenium ug/L 500 102 75-125103 0 205000.49J 512 513
Thallium ug/L 500 95 75-12595 0 205000.48J 474 476

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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:

317697
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40185256003, 40185256005, 40185256006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1847172
Associated Lab Samples: 40185256003, 40185256005, 40185256006

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/08/19 15:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1847173LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 550577 95 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185256003
1847174SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 726 0 5726

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185155001
1847175SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 580 1 5576

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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:

317813
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40185256004, 40185256007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1847582
Associated Lab Samples: 40185256004, 40185256007

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/09/19 12:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1847583LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 552577 96 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185256001
1847584SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 462 0 5462

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847585SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 284 2 5290

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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:

317619
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185113001
1846956SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 1.1 H67 201.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185204001
1846957SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.2 H60 207.2

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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:

317955
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1848305
Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Matrix: Water

Analyzed

Chloride mg/L 0.52J 2.0 04/16/19 10:22
Fluoride mg/L <0.10 0.30 04/16/19 10:22
Sulfate mg/L <1.0 3.0 04/16/19 10:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1848306LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 21.620 108 90-110
Fluoride mg/L 2.02 98 90-110
Sulfate mg/L 21.720 109 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848307MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185204004

1848308

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 106 90-110105 1 1510043.0 149 148
Fluoride mg/L 10 103 90-110104 1 1510<0.50 10.3 10.4
Sulfate mg/L 100 105 90-110105 0 15100<5.0 109 109

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848309MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185260002

1848310

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 200 105 90-11098 3 15200229 439 425
Fluoride mg/L 2 97 90-11099 2 152<0.10 1.9 2.0
Sulfate mg/L 200 105 90-11098 3 15200201 411 397
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:22 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 17 of 28



#=ARR#

ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-303 Lab ID: 40185256003 Collected: 04/01/19 18:00 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.390 ± 0.331   (0.410)
C:NA T:98%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.287 ± 0.396   (0.848)
C:70% T:86%

pCi/L 04/19/19 12:45 15262-20-1EPA 904.0

Total Radium 0.677 ± 0.727   (1.26) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

Sample: MW-304 Lab ID: 40185256004 Collected: 04/02/19 12:30 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.703 ± 0.484   (0.517)
C:NA T:87%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.208 ± 0.356   (0.776)
C:74% T:88%

pCi/L 04/19/19 12:46 15262-20-1EPA 904.0

Total Radium 0.911 ± 0.840   (1.29) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

Sample: MW-305 Lab ID: 40185256005 Collected: 04/01/19 14:10 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.390 ± 0.407   (0.574)
C:NA T:75%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.409 ± 0.412   (0.849)
C:72% T:77%

pCi/L 04/19/19 12:46 15262-20-1EPA 904.0

Total Radium 0.799 ± 0.819   (1.42) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

Sample: M-4R Lab ID: 40185256006 Collected: 04/01/19 15:15 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.211 ± 0.322   (0.518)
C:NA T:84%

pCi/L 04/22/19 23:30 13982-63-3EPA 903.1

Radium-228 0.549 ± 0.385   (0.737)
C:75% T:85%

pCi/L 04/19/19 12:46 15262-20-1EPA 904.0

Total Radium 0.760 ± 0.707   (1.26) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

Sample: FIELD BLANK PPOND Lab ID: 40185256007 Collected: 04/02/19 12:30 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.241 ± 0.291   (0.443)
C:NA T:104%

pCi/L 04/22/19 23:30 13982-63-3EPA 903.1

Radium-228 -0.0384 ± 0.337   (0.793)
C:75% T:89%

pCi/L 04/19/19 12:46 15262-20-1EPA 904.0

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

Sample: FIELD BLANK PPOND Lab ID: 40185256007 Collected: 04/02/19 12:30 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Total Radium 0.241 ± 0.628   (1.24) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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:

338211
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646527

Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Matrix: Water

Analyzed

Radium-228 pCi/L 04/19/19 12:45-0.0681 ± 0.343   (0.816) C:74% T:84%

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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:

338210
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646526

Associated Lab Samples: 40185256003, 40185256004, 40185256005, 40185256006, 40185256007

Matrix: Water

Analyzed

Radium-226 pCi/L 04/22/19 22:440.212 ± 0.323   (0.520) C:NA T:90%

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALIFIERS

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:22 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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

40185256003 317485 317570MW-303 EPA 3010 EPA 6020
40185256004 317485 317570MW-304 EPA 3010 EPA 6020
40185256005 317485 317570MW-305 EPA 3010 EPA 6020
40185256006 317485 317570M-4R EPA 3010 EPA 6020
40185256007 317485 317570FIELD BLANK PPOND EPA 3010 EPA 6020

40185256003 318138 318191MW-303 EPA 7470 EPA 7470
40185256004 318138 318191MW-304 EPA 7470 EPA 7470
40185256005 318138 318191MW-305 EPA 7470 EPA 7470
40185256006 318138 318191M-4R EPA 7470 EPA 7470
40185256007 318138 318191FIELD BLANK PPOND EPA 7470 EPA 7470

40185256003 MW-303
40185256004 MW-304
40185256005 MW-305
40185256006 M-4R

40185256003 338210MW-303 EPA 903.1
40185256004 338210MW-304 EPA 903.1
40185256005 338210MW-305 EPA 903.1
40185256006 338210M-4R EPA 903.1
40185256007 338210FIELD BLANK PPOND EPA 903.1

40185256003 338211MW-303 EPA 904.0
40185256004 338211MW-304 EPA 904.0
40185256005 338211MW-305 EPA 904.0
40185256006 338211M-4R EPA 904.0
40185256007 338211FIELD BLANK PPOND EPA 904.0

40185256003 339897MW-303 Total Radium Calculation
40185256004 339897MW-304 Total Radium Calculation
40185256005 339897MW-305 Total Radium Calculation
40185256006 339897M-4R Total Radium Calculation
40185256007 339897FIELD BLANK PPOND Total Radium Calculation

40185256003 317697MW-303 SM 2540C

40185256004 317813MW-304 SM 2540C

40185256005 317697MW-305 SM 2540C
40185256006 317697M-4R SM 2540C

40185256007 317813FIELD BLANK PPOND SM 2540C

40185256003 317619MW-303 EPA 9040
40185256004 317619MW-304 EPA 9040
40185256005 317619MW-305 EPA 9040
40185256006 317619M-4R EPA 9040
40185256007 317619FIELD BLANK PPOND EPA 9040

40185256003 317955MW-303 EPA 300.0
40185256004 317955MW-304 EPA 300.0
40185256005 317955MW-305 EPA 300.0
40185256006 317955M-4R EPA 300.0

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:22 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40185520
25219067 ALLIANT-COLUMBIA CCR

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

40185256007 317955FIELD BLANK PPOND EPA 300.0

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:22 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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June 27, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40189799

40189799
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

ALLIANT COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on June 20, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 1 of 11
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CERTIFICATIONS

Pace Project No.:
Project:

40189799
ALLIANT COLUMBIA CCR

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE SUMMARY

Pace Project No.:
Project:

40189799
ALLIANT COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40189799001 MW-303 Water 06/19/19 12:50 06/20/19 09:15

40189799002 FIELD BLANK Water 06/19/19 12:50 06/20/19 09:15

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40189799
ALLIANT COLUMBIA CCR

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40189799001 MW-303 EPA 6020 2KXS

7RMW

40189799002 FIELD BLANK EPA 6020 2KXS

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40189799
ALLIANT COLUMBIA CCR

Sample: MW-303 Lab ID: 40189799001 Collected: 06/19/19 12:50 Received: 06/20/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Arsenic 5.3 ug/L 06/25/19 05:23 7440-38-206/24/19 08:091.0 0.28 1
Molybdenum 64.1 ug/L 06/25/19 05:23 7439-98-706/24/19 08:091.5 0.44 1

Analytical Method:Field Data

Field pH 8.98 Std. Units 06/19/19 12:501
Field Specific Conductance 712 umhos/cm 06/19/19 12:501
Oxygen, Dissolved 7.21 mg/L 06/19/19 12:50 7782-44-71
REDOX 206.4 mV 06/19/19 12:501
Turbidity 2.24 NTU 06/19/19 12:501
Static Water Level 786.81 feet 06/19/19 12:501
Temperature, Water (C) 13.0 deg C 06/19/19 12:501

Sample: FIELD BLANK Lab ID: 40189799002 Collected: 06/19/19 12:50 Received: 06/20/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Arsenic <0.28 ug/L 06/25/19 03:27 7440-38-206/24/19 08:091.0 0.28 1
Molybdenum <0.44 ug/L 06/25/19 03:27 7439-98-706/24/19 08:091.5 0.44 1

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

without the written consent of Pace Analytical Services, LLC.Date: 06/27/2019 08:02 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40189799
ALLIANT COLUMBIA CCR

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:

325373
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40189799001, 40189799002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1889559
Associated Lab Samples: 40189799001, 40189799002

Matrix: Water

Analyzed

Arsenic ug/L <0.28 1.0 06/25/19 03:14
Molybdenum ug/L <0.44 1.5 06/25/19 03:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1889560LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic ug/L 476500 95 80-120
Molybdenum ug/L 456500 91 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1889561MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40189826017

1889562

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 95 75-12595 0 20500<0.00028
mg/L

473 474

Molybdenum ug/L 500 93 75-12593 0 205000.56J 466 464

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

without the written consent of Pace Analytical Services, LLC.Date: 06/27/2019 08:02 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALIFIERS

Pace Project No.:
Project:

40189799
ALLIANT COLUMBIA CCR

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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
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: 06/27/2019 08:02 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40189799
ALLIANT COLUMBIA CCR

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

40189799001 325373 325499MW-303 EPA 3010 EPA 6020
40189799002 325373 325499FIELD BLANK EPA 3010 EPA 6020

40189799001 MW-303

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

without the written consent of Pace Analytical Services, LLC.Date: 06/27/2019 08:02 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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November 04, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40196967

40196967
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067.00 COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on October 10, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 1 of 26
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CERTIFICATIONS

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE SUMMARY

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40196967001 MW-303 Water 10/07/19 16:30 10/10/19 09:15

40196967002 MW-304 Water 10/07/19 15:05 10/10/19 09:15

40196967003 MW-305 Water 10/07/19 11:25 10/10/19 09:15

40196967004 MW-4R Water 10/07/19 12:40 10/10/19 09:15

40196967005 FIELD BLANK P POND Water 10/07/19 12:40 10/10/19 09:15

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40196967001 MW-303 EPA 6020 14 PASI-GDS1

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40196967002 MW-304 EPA 6020 14 PASI-GDS1

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40196967003 MW-305 EPA 6020 14 PASI-GDS1

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40196967004 MW-4R EPA 6020 14 PASI-GDS1

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40196967005 FIELD BLANK P POND EPA 6020 14 PASI-GDS1

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Sample: MW-303 Lab ID: 40196967001 Collected: 10/07/19 16:30 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony 0.31J ug/L 10/14/19 22:57 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 10.2 ug/L 10/15/19 12:29 7440-38-210/14/19 07:071.0 0.28 1
Barium 11.4 ug/L 10/14/19 22:57 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 12:29 7440-41-710/14/19 07:071.0 0.25 1
Boron 2560 ug/L 10/15/19 12:29 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/14/19 22:57 7440-43-910/14/19 07:071.0 0.15 1
Calcium 22300 ug/L 10/15/19 12:29 7440-70-210/14/19 07:07254 76.2 1
Chromium 62.0 ug/L 10/15/19 12:29 7440-47-310/14/19 07:073.4 1.0 1
Cobalt 0.51J ug/L 10/15/19 12:29 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 22:57 7439-92-110/14/19 07:071.0 0.24 1
Lithium 1.0 ug/L 10/15/19 12:29 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum 87.0 ug/L 10/14/19 22:57 7439-98-710/14/19 07:071.5 0.44 1
Selenium 16.4 ug/L 10/15/19 12:29 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 22:57 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method:Field Data

Field pH 9.33 Std. Units 10/07/19 16:301
Field Specific Conductance 865 umhos/cm 10/07/19 16:301
Oxygen, Dissolved 7.93 mg/L 10/07/19 16:30 7782-44-71
REDOX 65.9 mV 10/07/19 16:301
Turbidity 3.31 NTU 10/07/19 16:301
Static Water Level 787.02 feet 10/07/19 16:301
Temperature, Water (C) 12.4 deg C 10/07/19 16:301

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 574 mg/L 10/11/19 18:1920.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 8.8 Std. Units 10/15/19 11:50 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 2.7 mg/L 10/21/19 17:05 16887-00-62.0 0.50 1
Fluoride 0.19J mg/L 10/21/19 17:05 16984-48-80.30 0.10 1
Sulfate 299 mg/L 10/22/19 13:10 14808-79-860.0 20.0 20

Sample: MW-304 Lab ID: 40196967002 Collected: 10/07/19 15:05 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony 0.29J ug/L 10/14/19 23:04 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 3.2 ug/L 10/15/19 12:36 7440-38-210/14/19 07:071.0 0.28 1
Barium 34.8 ug/L 10/14/19 23:04 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 12:36 7440-41-710/14/19 07:071.0 0.25 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Sample: MW-304 Lab ID: 40196967002 Collected: 10/07/19 15:05 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 613 ug/L 10/15/19 12:36 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/14/19 23:04 7440-43-910/14/19 07:071.0 0.15 1
Calcium 82900 ug/L 10/15/19 12:36 7440-70-210/14/19 07:07254 76.2 1
Chromium <1.0 ug/L 10/15/19 12:36 7440-47-310/14/19 07:073.4 1.0 1
Cobalt 0.92J ug/L 10/15/19 12:36 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:04 7439-92-110/14/19 07:071.0 0.24 1
Lithium <0.22 ug/L 10/15/19 12:36 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum 4.8 ug/L 10/14/19 23:04 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/15/19 12:36 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:04 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method:Field Data

Field pH 7.35 Std. Units 10/07/19 15:051
Field Specific Conductance 729 umhos/cm 10/07/19 15:051
Oxygen, Dissolved 0.28 mg/L 10/07/19 15:05 7782-44-71
REDOX -97.0 mV 10/07/19 15:051
Turbidity 2.61 NTU 10/07/19 15:051
Static Water Level 790.41 feet 10/07/19 15:051
Temperature, Water (C) 18.5 deg C 10/07/19 15:051

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 428 mg/L 10/11/19 18:1920.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.3 Std. Units 10/18/19 09:28 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 29.4 mg/L 10/21/19 17:18 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 17:18 16984-48-80.30 0.10 1
Sulfate 40.0 mg/L 10/21/19 17:18 14808-79-83.0 1.0 1

Sample: MW-305 Lab ID: 40196967003 Collected: 10/07/19 11:25 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony 0.46J ug/L 10/14/19 23:11 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.49J ug/L 10/15/19 12:43 7440-38-210/14/19 07:071.0 0.28 1
Barium 15.0 ug/L 10/14/19 23:11 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 12:43 7440-41-710/14/19 07:071.0 0.25 1
Boron 1430 ug/L 10/15/19 12:43 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/14/19 23:11 7440-43-910/14/19 07:071.0 0.15 1
Calcium 93000 ug/L 10/15/19 12:43 7440-70-210/14/19 07:07254 76.2 1
Chromium 1.1J ug/L 10/15/19 12:43 7440-47-310/14/19 07:073.4 1.0 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Sample: MW-305 Lab ID: 40196967003 Collected: 10/07/19 11:25 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Cobalt <0.12 ug/L 10/15/19 12:43 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:11 7439-92-110/14/19 07:071.0 0.24 1
Lithium <0.22 ug/L 10/15/19 12:43 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum 56.2 ug/L 10/14/19 23:11 7439-98-710/14/19 07:071.5 0.44 1
Selenium 7.7 ug/L 10/15/19 12:43 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:11 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method:Field Data

Field pH 7.75 Std. Units 10/07/19 11:251
Field Specific Conductance 751 umhos/cm 10/07/19 11:251
Oxygen, Dissolved 3.53 mg/L 10/07/19 11:25 7782-44-71
REDOX 165.5 mV 10/07/19 11:251
Turbidity 1.97 NTU 10/07/19 11:251
Static Water Level 790.36 feet 10/07/19 11:251
Temperature, Water (C) 23.4 deg C 10/07/19 11:251

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 496 mg/L 10/11/19 18:1920.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.7 Std. Units 10/18/19 09:31 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 29.3 mg/L 10/21/19 17:31 16887-00-62.0 0.50 1
Fluoride 0.36 mg/L 10/21/19 17:31 16984-48-80.30 0.10 1
Sulfate 480 mg/L 10/22/19 13:23 14808-79-860.0 20.0 20

Sample: MW-4R Lab ID: 40196967004 Collected: 10/07/19 12:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 23:18 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.37J ug/L 10/15/19 12:50 7440-38-210/14/19 07:071.0 0.28 1
Barium 21.0 ug/L 10/14/19 23:18 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 12:50 7440-41-710/14/19 07:071.0 0.25 1
Boron 1120 ug/L 10/15/19 12:50 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/14/19 23:18 7440-43-910/14/19 07:071.0 0.15 1
Calcium 82400 ug/L 10/15/19 12:50 7440-70-210/14/19 07:07254 76.2 1
Chromium 1.4J ug/L 10/15/19 12:50 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/15/19 12:50 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:18 7439-92-110/14/19 07:071.0 0.24 1
Lithium 1.8 ug/L 10/15/19 12:50 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum 27.6 ug/L 10/14/19 23:18 7439-98-710/14/19 07:071.5 0.44 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Sample: MW-4R Lab ID: 40196967004 Collected: 10/07/19 12:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Selenium 1.8 ug/L 10/15/19 12:50 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:18 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method:Field Data

Field pH 7.44 Std. Units 10/07/19 12:401
Field Specific Conductance 705 umhos/cm 10/07/19 12:401
Oxygen, Dissolved 2.65 mg/L 10/07/19 12:40 7782-44-71
REDOX 177.4 mV 10/07/19 12:401
Turbidity 1.60 NTU 10/07/19 12:401
Static Water Level 790.65 feet 10/07/19 12:401
Temperature, Water (C) 15.0 deg C 10/07/19 12:401

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 432 mg/L 10/11/19 18:1920.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 10/18/19 09:32 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 33.9 mg/L 10/21/19 17:44 16887-00-62.0 0.50 1
Fluoride 0.17J mg/L 10/21/19 17:44 16984-48-80.30 0.10 1
Sulfate 128 mg/L 10/22/19 14:16 14808-79-815.0 5.0 5

Sample: FIELD BLANK P POND Lab ID: 40196967005 Collected: 10/07/19 12:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 19:08 7440-36-010/14/19 07:071.0 0.15 1
Arsenic <0.28 ug/L 10/14/19 19:08 7440-38-210/14/19 07:071.0 0.28 1
Barium <0.70 ug/L 10/14/19 19:08 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/14/19 19:08 7440-41-710/14/19 07:071.0 0.25 1
Boron <3.0 ug/L 10/14/19 19:08 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/14/19 19:08 7440-43-910/14/19 07:071.0 0.15 1
Calcium <76.2 ug/L 10/14/19 19:08 7440-70-210/14/19 07:07254 76.2 1
Chromium <1.0 ug/L 10/14/19 19:08 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/14/19 19:08 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 19:08 7439-92-110/14/19 07:071.0 0.24 1
Lithium <0.22 ug/L 10/14/19 19:08 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum <0.44 ug/L 10/14/19 19:08 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/14/19 19:08 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 19:08 7440-28-010/14/19 07:071.0 0.14 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Sample: FIELD BLANK P POND Lab ID: 40196967005 Collected: 10/07/19 12:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 10/11/19 18:2020.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.5 Std. Units 10/18/19 09:38 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride <0.50 mg/L 10/21/19 17:57 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 17:57 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 10/21/19 17:57 14808-79-83.0 1.0 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

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:

337277
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1959950
Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 10/14/19 18:40
Arsenic ug/L <0.28 1.0 10/14/19 18:40
Barium ug/L <0.70 2.3 10/14/19 18:40
Beryllium ug/L <0.25 1.0 10/14/19 18:40
Boron ug/L <3.0 10.0 10/14/19 18:40
Cadmium ug/L <0.15 1.0 10/14/19 18:40
Calcium ug/L <76.2 254 10/14/19 18:40
Chromium ug/L <1.0 3.4 10/14/19 18:40
Cobalt ug/L <0.12 1.0 10/14/19 18:40
Lead ug/L <0.24 1.0 10/14/19 18:40
Lithium ug/L <0.22 1.0 10/14/19 18:40
Molybdenum ug/L <0.44 1.5 10/14/19 18:40
Selenium ug/L <0.32 1.1 10/14/19 18:40
Thallium ug/L <0.14 1.0 10/14/19 18:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1959951LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 497500 99 80-120
Arsenic ug/L 478500 96 80-120
Barium ug/L 477500 95 80-120
Beryllium ug/L 488500 98 80-120
Boron ug/L 464500 93 80-120
Cadmium ug/L 501500 100 80-120
Calcium ug/L 50805000 102 80-120
Chromium ug/L 478500 96 80-120
Cobalt ug/L 467500 93 80-120
Lead ug/L 470500 94 80-120
Lithium ug/L 477500 95 80-120
Molybdenum ug/L 452500 90 80-120
Selenium ug/L 494500 99 80-120
Thallium ug/L 476500 95 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 103 75-125102 1 20500<0.15 513 510
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 102 75-125100 2 205002.4 512 504
Barium ug/L 500 100 75-125101 0 20500169 671 672
Beryllium ug/L 500 103 75-12594 9 20500<0.25 513 469
Boron ug/L 500 102 75-12591 10 2050073.0 582 529
Cadmium ug/L 500 103 75-125102 0 20500<0.15 514 512
Calcium ug/L P65000 130 75-125192 3 20500090300 96800 99900
Chromium ug/L 500 98 75-12597 1 20500<1.0 492 486
Cobalt ug/L 500 98 75-12597 1 20500<0.12 488 484
Lead ug/L 500 98 75-12598 0 20500<0.24 489 489
Lithium ug/L 500 101 75-12593 8 2050012.4 518 476
Molybdenum ug/L 500 95 75-12595 0 205002.6 477 476
Selenium ug/L 500 105 75-125104 1 20500<0.32 524 521
Thallium ug/L 500 100 75-125100 0 20500<0.14 502 502
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

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:

337218
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1959158
Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 10/11/19 18:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1959159LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 560547 102 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967001
1959160SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 564 2 10574

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196971001
1959161SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 278 1 10274

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

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:

337490
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40196967001

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196734001
1960489SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.8 H60 207.8

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196949002
1960490SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.4 H61 207.3

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

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2019 11:52 AM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

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:

337952
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40196967002, 40196967003, 40196967004, 40196967005

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967002
1962801SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.3 H60 207.3

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

without the written consent of Pace Analytical Services, LLC.Date: 11/04/2019 11:52 AM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

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:

337822
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1962191
Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/21/19 11:34
Fluoride mg/L <0.10 0.30 10/21/19 11:34
Sulfate mg/L <1.0 3.0 10/21/19 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1962192LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 20.120 101 90-110
Fluoride mg/L 2.02 102 90-110
Sulfate mg/L 20.120 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962193MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196954007

1962194

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 99 90-11098 1 152014.1 33.8 33.6
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 99 90-11098 0 15207.2 27.0 26.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962195MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196971011

1962196

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 97 90-11099 2 15201.6J 20.9 21.3
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 102 90-110101 1 1520<1.0 20.6 20.4

REPORT OF LABORATORY ANALYSIS
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without the written consent of Pace Analytical Services, LLC.Date: 11/04/2019 11:52 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 16 of 26



#=ARR#

ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Sample: MW-303 Lab ID: 40196967001 Collected: 10/07/19 16:30 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.0995 ± 0.227   (0.366)
C:NA T:99%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 0.322 ± 0.354   (0.739)
C:78% T:92%

pCi/L 10/30/19 14:33 15262-20-1EPA 904.0

Total Radium 0.422 ± 0.581   (1.11) pCi/L 11/01/19 15:00 7440-14-4Total Radium
Calculation

Sample: MW-304 Lab ID: 40196967002 Collected: 10/07/19 15:05 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 -0.154 ± 0.334   (0.769)
C:NA T:97%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 0.443 ± 0.395   (0.797)
C:78% T:86%

pCi/L 10/30/19 14:33 15262-20-1EPA 904.0

Total Radium 0.443 ± 0.729   (1.57) pCi/L 11/01/19 14:59 7440-14-4Total Radium
Calculation

Sample: MW-305 Lab ID: 40196967003 Collected: 10/07/19 11:25 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.232 ± 0.483   (0.871)
C:NA T:85%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 0.495 ± 0.400   (0.799)
C:78% T:87%

pCi/L 10/30/19 14:33 15262-20-1EPA 904.0

Total Radium 0.727 ± 0.883   (1.67) pCi/L 11/01/19 14:59 7440-14-4Total Radium
Calculation

Sample: MW-4R Lab ID: 40196967004 Collected: 10/07/19 12:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.103 ± 0.236   (0.140)
C:NA T:97%

pCi/L 10/31/19 12:36 13982-63-3EPA 903.1

Radium-228 0.141 ± 0.533   (1.20)
C:78% T:76%

pCi/L 10/30/19 14:33 15262-20-1EPA 904.0

Total Radium 0.244 ± 0.769   (1.34) pCi/L 11/01/19 14:59 7440-14-4Total Radium
Calculation

Sample: FIELD BLANK P POND Lab ID: 40196967005 Collected: 10/07/19 12:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.0533 ± 0.243   (0.392)
C:NA T:96%

pCi/L 10/31/19 12:36 13982-63-3EPA 903.1

Radium-228 0.248 ± 0.423   (0.922)
C:81% T:78%

pCi/L 10/30/19 14:33 15262-20-1EPA 904.0

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

Sample: FIELD BLANK P POND Lab ID: 40196967005 Collected: 10/07/19 12:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Total Radium 0.301 ± 0.666   (1.31) pCi/L 11/01/19 14:59 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

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:

366494
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777728

Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Matrix: Water

Analyzed

Radium-226 pCi/L 10/31/19 12:200.0468 ± 0.331   (0.660) C:NA T:87%

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

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:

366493
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777725

Associated Lab Samples: 40196967001, 40196967002, 40196967003, 40196967004, 40196967005

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/19 14:21-0.00340 ± 0.362   (0.843) C:80% T:79%

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40196967
25219067.00 COLUMBIA CCR

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

40196967001 337277 337400MW-303 EPA 3010 EPA 6020
40196967002 337277 337400MW-304 EPA 3010 EPA 6020
40196967003 337277 337400MW-305 EPA 3010 EPA 6020
40196967004 337277 337400MW-4R EPA 3010 EPA 6020
40196967005 337277 337400FIELD BLANK P POND EPA 3010 EPA 6020

40196967001 MW-303
40196967002 MW-304
40196967003 MW-305
40196967004 MW-4R

40196967001 366494MW-303 EPA 903.1
40196967002 366494MW-304 EPA 903.1
40196967003 366494MW-305 EPA 903.1
40196967004 366494MW-4R EPA 903.1
40196967005 366494FIELD BLANK P POND EPA 903.1

40196967001 366493MW-303 EPA 904.0
40196967002 366493MW-304 EPA 904.0
40196967003 366493MW-305 EPA 904.0
40196967004 366493MW-4R EPA 904.0
40196967005 366493FIELD BLANK P POND EPA 904.0

40196967001 369027MW-303 Total Radium Calculation

40196967002 369028MW-304 Total Radium Calculation
40196967003 369028MW-305 Total Radium Calculation
40196967004 369028MW-4R Total Radium Calculation
40196967005 369028FIELD BLANK P POND Total Radium Calculation

40196967001 337218MW-303 SM 2540C
40196967002 337218MW-304 SM 2540C
40196967003 337218MW-305 SM 2540C
40196967004 337218MW-4R SM 2540C
40196967005 337218FIELD BLANK P POND SM 2540C

40196967001 337490MW-303 EPA 9040

40196967002 337952MW-304 EPA 9040
40196967003 337952MW-305 EPA 9040
40196967004 337952MW-4R EPA 9040
40196967005 337952FIELD BLANK P POND EPA 9040

40196967001 337822MW-303 EPA 300.0
40196967002 337822MW-304 EPA 300.0
40196967003 337822MW-305 EPA 300.0
40196967004 337822MW-4R EPA 300.0
40196967005 337822FIELD BLANK P POND EPA 300.0

REPORT OF LABORATORY ANALYSIS
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November 01, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40196970

40196970
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067.00 COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on October 10, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

REPORT OF LABORATORY ANALYSIS
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CERTIFICATIONS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40196970001 MW-301 Water 10/09/19 12:00 10/10/19 09:15

40196970002 MW-84A Water 10/09/19 13:10 10/10/19 09:15

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40196970001 MW-301 EPA 6020 14 PASI-GDS1

EPA 7470 1 PASI-GAJT

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40196970002 MW-84A EPA 6020 14 PASI-GDS1

EPA 7470 1 PASI-GAJT

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-301 Lab ID: 40196970001 Collected: 10/09/19 12:00 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 23:25 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.42J ug/L 10/15/19 12:57 7440-38-210/14/19 07:071.0 0.28 1
Barium 10 ug/L 10/14/19 23:25 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 12:57 7440-41-710/14/19 07:071.0 0.25 1
Boron 35.9 ug/L 10/15/19 12:57 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/14/19 23:25 7440-43-910/14/19 07:071.0 0.15 1
Calcium 114000 ug/L 10/15/19 12:57 7440-70-210/14/19 07:07254 76.2 1
Chromium <1.0 ug/L 10/15/19 12:57 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/15/19 12:57 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:25 7439-92-110/14/19 07:071.0 0.24 1
Lithium 0.61J ug/L 10/15/19 12:57 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum <0.44 ug/L 10/14/19 23:25 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/15/19 12:57 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:25 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 10/23/19 09:18 7439-97-610/22/19 14:500.28 0.084 1

Analytical Method:Field Data

Field pH 6.67 Std. Units 10/09/19 12:001
Field Specific Conductance 801 umhos/cm 10/09/19 12:001
Oxygen, Dissolved 1.67 mg/L 10/09/19 12:00 7782-44-71
REDOX 173.0 mV 10/09/19 12:001
Turbidity 2.12 NTU 10/09/19 12:001
Static Water Level 788.47 feet 10/09/19 12:001
Temperature, Water (C) 11.3 deg C 10/09/19 12:001

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 418 mg/L 10/15/19 16:4120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.0 Std. Units 10/18/19 09:42 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 1.7J mg/L 10/21/19 18:26 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 18:26 16984-48-80.30 0.10 1
Sulfate 8.4 mg/L 10/21/19 18:26 14808-79-83.0 1.0 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-84A Lab ID: 40196970002 Collected: 10/09/19 13:10 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 23:46 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.46J ug/L 10/15/19 13:34 7440-38-210/14/19 07:071.0 0.28 1
Barium 13.2 ug/L 10/14/19 23:46 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 13:34 7440-41-710/14/19 07:071.0 0.25 1
Boron 12.0 ug/L 10/15/19 13:34 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/15/19 13:34 7440-43-910/14/19 07:071.0 0.15 1
Calcium 73500 ug/L 10/15/19 13:34 7440-70-210/14/19 07:07254 76.2 1
Chromium 1.6J ug/L 10/15/19 13:34 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/15/19 13:34 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:46 7439-92-110/14/19 07:071.0 0.24 1
Lithium 0.52J ug/L 10/15/19 13:34 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum <0.44 ug/L 10/15/19 13:34 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/15/19 13:34 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:46 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 10/23/19 09:25 7439-97-610/22/19 14:500.28 0.084 1

Analytical Method:Field Data

Field pH 7.23 Std. Units 10/09/19 13:101
Field Specific Conductance 614.1 umhos/cm 10/09/19 13:101
Oxygen, Dissolved 11.36 mg/L 10/09/19 13:10 7782-44-71
REDOX 181.7 mV 10/09/19 13:101
Turbidity 2.41 NTU 10/09/19 13:101
Static Water Level 787.79 feet 10/09/19 13:101
Temperature, Water (C) 11.8 deg C 10/09/19 13:101

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 310 mg/L 10/15/19 16:4120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.5 Std. Units 10/18/19 09:44 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 3.9 mg/L 10/21/19 19:19 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 19:19 16984-48-80.30 0.10 1
Sulfate 1.3J mg/L 10/21/19 19:19 14808-79-83.0 1.0 1
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

338359
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1964880
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 10/23/19 09:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1964881LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1964882MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196970001

1964883

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 101 85-115100 1 205<0.084 5.1 5.0
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337277
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1959950
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 10/14/19 18:40
Arsenic ug/L <0.28 1.0 10/14/19 18:40
Barium ug/L <0.70 2.3 10/14/19 18:40
Beryllium ug/L <0.25 1.0 10/14/19 18:40
Boron ug/L <3.0 10.0 10/14/19 18:40
Cadmium ug/L <0.15 1.0 10/14/19 18:40
Calcium ug/L <76.2 254 10/14/19 18:40
Chromium ug/L <1.0 3.4 10/14/19 18:40
Cobalt ug/L <0.12 1.0 10/14/19 18:40
Lead ug/L <0.24 1.0 10/14/19 18:40
Lithium ug/L <0.22 1.0 10/14/19 18:40
Molybdenum ug/L <0.44 1.5 10/14/19 18:40
Selenium ug/L <0.32 1.1 10/14/19 18:40
Thallium ug/L <0.14 1.0 10/14/19 18:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1959951LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 497500 99 80-120
Arsenic ug/L 478500 96 80-120
Barium ug/L 477500 95 80-120
Beryllium ug/L 488500 98 80-120
Boron ug/L 464500 93 80-120
Cadmium ug/L 501500 100 80-120
Calcium ug/L 50805000 102 80-120
Chromium ug/L 478500 96 80-120
Cobalt ug/L 467500 93 80-120
Lead ug/L 470500 94 80-120
Lithium ug/L 477500 95 80-120
Molybdenum ug/L 452500 90 80-120
Selenium ug/L 494500 99 80-120
Thallium ug/L 476500 95 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 103 75-125102 1 20500<0.15 513 510
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 102 75-125100 2 205002.4 512 504
Barium ug/L 500 100 75-125101 0 20500169 671 672
Beryllium ug/L 500 103 75-12594 9 20500<0.25 513 469
Boron ug/L 500 102 75-12591 10 2050073.0 582 529
Cadmium ug/L 500 103 75-125102 0 20500<0.15 514 512
Calcium ug/L P65000 130 75-125192 3 20500090300 96800 99900
Chromium ug/L 500 98 75-12597 1 20500<1.0 492 486
Cobalt ug/L 500 98 75-12597 1 20500<0.12 488 484
Lead ug/L 500 98 75-12598 0 20500<0.24 489 489
Lithium ug/L 500 101 75-12593 8 2050012.4 518 476
Molybdenum ug/L 500 95 75-12595 0 205002.6 477 476
Selenium ug/L 500 105 75-125104 1 20500<0.32 524 521
Thallium ug/L 500 100 75-125100 0 20500<0.14 502 502
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337571
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1960873
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 10/15/19 16:39

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1960874LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 558547 102 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196939001
1960875SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 368 4 10354

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196970001
1960876SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 406 3 10418
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337952
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967002
1962801SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.3 H60 207.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337822
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1962191
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/21/19 11:34
Fluoride mg/L <0.10 0.30 10/21/19 11:34
Sulfate mg/L <1.0 3.0 10/21/19 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1962192LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 20.120 101 90-110
Fluoride mg/L 2.02 102 90-110
Sulfate mg/L 20.120 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962193MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196954007

1962194

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 99 90-11098 1 152014.1 33.8 33.6
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 99 90-11098 0 15207.2 27.0 26.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962195MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196971011

1962196

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 97 90-11099 2 15201.6J 20.9 21.3
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 102 90-110101 1 1520<1.0 20.6 20.4
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-301 Lab ID: 40196970001 Collected: 10/09/19 12:00 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.252 ± 0.351   (0.585)
C:NA T:83%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 0.449 ± 0.363   (0.723)
C:77% T:95%

pCi/L 10/30/19 14:23 15262-20-1EPA 904.0

Total Radium 0.701 ± 0.714   (1.31) pCi/L 11/01/19 15:00 7440-14-4Total Radium
Calculation

Sample: MW-84A Lab ID: 40196970002 Collected: 10/09/19 13:10 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.247 ± 0.292   (0.459)
C:NA T:101%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 -0.0240 ± 0.355   (0.827)
C:78% T:89%

pCi/L 10/30/19 14:24 15262-20-1EPA 904.0

Total Radium 0.247 ± 0.647   (1.29) pCi/L 11/01/19 15:00 7440-14-4Total Radium
Calculation
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

366494
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40196970001, 40196970002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777728

Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Radium-226 pCi/L 10/31/19 12:200.0468 ± 0.331   (0.660) C:NA T:87%

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 14 of 21



#=QCR#

QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

366493
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40196970001, 40196970002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777725

Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/19 14:21-0.00340 ± 0.362   (0.843) C:80% T:79%
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QUALIFIERS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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

40196970001 337277 337400MW-301 EPA 3010 EPA 6020
40196970002 337277 337400MW-84A EPA 3010 EPA 6020

40196970001 338359 338406MW-301 EPA 7470 EPA 7470
40196970002 338359 338406MW-84A EPA 7470 EPA 7470

40196970001 MW-301
40196970002 MW-84A

40196970001 366494MW-301 EPA 903.1
40196970002 366494MW-84A EPA 903.1

40196970001 366493MW-301 EPA 904.0
40196970002 366493MW-84A EPA 904.0

40196970001 369027MW-301 Total Radium Calculation
40196970002 369027MW-84A Total Radium Calculation

40196970001 337571MW-301 SM 2540C
40196970002 337571MW-84A SM 2540C

40196970001 337952MW-301 EPA 9040
40196970002 337952MW-84A EPA 9040

40196970001 337822MW-301 EPA 300.0
40196970002 337822MW-84A EPA 300.0
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 INTRODUCTION 
This 2019 Annual Groundwater Monitoring and Corrective Action Report was prepared to support 

compliance with the groundwater monitoring requirements of the Coal Combustion Residuals (CCR) 

Rule [40 CFR 257.50-107]. Specifically, this report was prepared to fulfill the requirements of 

40 CFR 257.90(e). The applicable sections of the Rule are provided below in italics, followed by 

applicable information relative to the 2019 Annual Groundwater Monitoring and Corrective Action 

Report for the CCR Units. 

This report covers the period of groundwater monitoring from January 1, 2019, through 

December 31, 2019. 

The groundwater monitoring system for the Columbia Energy Center (COL) Dry Ash Disposal Facility 

Modules 1 through 3 is a multiunit system, monitoring three existing CCR units: 

 COL Dry Ash Disposal Facility – Module 1 (existing CCR Landfill) 

 COL Dry Ash Disposal Facility – Module 2 (existing CCR Landfill) 

 COL Dry Ash Disposal Facility – Module 3 (existing CCR Landfill) 

The system is designed to detect monitored constituents at the waste boundary of Modules 1 

through 3 of the COL Dry Ash Disposal Facility as required by 40 CFR 257.91(d). The groundwater 

monitoring system consists of two upgradient and three downgradient monitoring wells. A separate 

groundwater monitoring system evaluates groundwater conditions for Module 4 of the COL Dry Ash 

Disposal Facility.  

 §257.90(e) ANNUAL REPORT REQUIREMENTS 
Annual groundwater monitoring and corrective action report. For existing CCR landfills and existing 

CCR surface impoundments, no later than January 31, 2018, and annually thereafter, the owner or 

operator must prepare an annual groundwater monitoring and corrective action report. For new CCR 

landfills, new CCR surface impoundments, and all lateral expansions of CCR units, the owner or 

operator must prepare the initial annual groundwater monitoring and corrective action report no 

later than January 31 of the year following the calendar year a groundwater monitoring system has 

been established for such CCR unit as required by this subpart, and annually thereafter. For the 

preceding calendar year, the annual report must document the status of the groundwater 

monitoring and corrective action program for the CCR unit, summarize key actions completed, 

describe any problems encountered, discuss actions to resolve the problems, and project key 

activities for the upcoming year. For purposes of this section, the owner or operator has prepared 

the annual report when the report is placed in the facility’s operating record as required by 

§ 257.105(h)(1). At a minimum, the annual groundwater monitoring and corrective action report 

must contain the following information, to the extent available: 

 §257.90(e)(1) SITE MAP 
A map, aerial image, or diagram showing the CCR unit and all background (or upgradient) and 

downgradient monitoring wells, to include the well identification numbers, that are part of the 

groundwater monitoring program for the CCR unit; 

A map of the site location is provided on Figure 1. A map showing the Dry Ash Disposal Facility 

Modules 1 through 3 and all background (or upgradient) and downgradient monitoring wells with 
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identification numbers for the groundwater monitoring program is provided as Figure 2. Other CCR 

units are also shown on Figure 2. 

 §257.90(e)(2) MONITORING SYSTEM CHANGES 
Identification of any monitoring wells that were installed or decommissioned during the preceding 

year, along with a narrative description of why those actions were taken; 

No new monitoring wells were installed, and no wells were decommissioned as part of the 

groundwater monitoring program for Modules 1 through 3 of the Dry Ash Disposal Facility in 2019. 

 §257.90(e)(3) SUMMARY OF SAMPLING EVENTS 
In addition to all the monitoring data obtained under §§ 257.90 through 257.98, a summary 

including the number of groundwater samples that were collected for analysis for each background 

and downgradient well, the dates the samples were collected, and whether the sample was required 

by the detection monitoring or assessment monitoring programs; 

Two groundwater sampling events were completed in 2019 at the COL Dry Ash Disposal Modules 1 

through 3 as part of ongoing detection monitoring. 

Groundwater samples collected during the semiannual events, in April and October 2019, were 

analyzed for the Appendix III constituents. A summary including the number of groundwater samples 

that were collected for analysis for each background and downgradient well, the dates the samples 

were collected, and whether the sample was required by the detection monitoring program is 

included in Table 1. The results of the analytical laboratory analyses are provided in the laboratory 

reports in Appendices A1 through A2. 

Assessment monitoring has not been initiated for Modules 1 through 3 of the Dry Ash Disposal 

Facility. 

 §257.90(e)(4) MONITORING TRANSITION NARRATIVE 
A narrative discussion of any transition between monitoring programs (e.g., the date and 

circumstances for transitioning from detection monitoring to assessment monitoring in addition to 

identifying the constituent(s) detected at a statistically significant increase over background levels); 

There were no transitions between monitoring programs during 2019. The COL Dry Ash Disposal 

Facility, Modules 1 through 3, remained in the detection monitoring program. 

In 2019, the monitoring results for the October 2018 and April 2019 monitoring events were 

evaluated for statistically significant increases (SSIs) in detection monitoring parameters relative to 

background. For both events, SSIs for boron, chloride, and sulfate were identified, and an SSI for 

total dissolved solids (TDS) was identified for the April 2019 event. However, alternative source 

demonstrations (ASDs) were completed, demonstrating that sources other than the CCR units were 

the likely cause of the observed concentrations. The ASD reports are provided in Appendix B. 
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 §257.90(e)(5) OTHER REQUIREMENTS 
Other information required to be included in the annual report as specified in §§ 257.90 through 

257.98. 

Additional potentially applicable requirements for the annual report, and the location of the 

requirement within the Rule, are provided in the following sections. For each cited section of the 

Rule, the portion referencing the annual report requirement is provided below in italics, followed by 

applicable information relative to the 2019 Annual Groundwater Monitoring and Corrective Action 

Report for the CCR Units. 

 § 257.90(e) General Requirements  
For the preceding calendar year, the annual report must document the status of the groundwater 

monitoring and corrective action program for the CCR unit, summarize key actions completed, 

describe any problems encountered, discuss actions to resolve the problems, and project key 

activities for the upcoming year. 

Status of Groundwater Monitoring and Corrective Action Program:  The groundwater monitoring and 

corrective action program was in detection monitoring throughout 2019. 

Summary of Key Actions Completed: 

 Statistical evaluation and determination of SSIs for the October 2018 and April 2019 

monitoring events. 

 ASD reports for the SSIs identified from the October 2018 and April 2019 monitoring 

events. 

 Two semiannual groundwater sampling and analysis events (April and October 2019). 

Description of Any Problems Encountered: No problems were encountered in 2019. 

Discussion of Actions to Resolve the Problems:  Not applicable. 

Projection of Key Activities for the Upcoming Year (2020): 

 Statistical evaluation and determination of any SSIs for the October 2019 and April 2020 

monitoring events. 

 If an SSI is determined, then within 90 days either: 

– Complete ASD (if applicable), or 

– Establish an assessment monitoring program. 

 Two semiannual groundwater sampling and analysis events (April and October 2020). 

 §257.94(d) Alternative Detection Monitoring Frequency 
The owner or operator must include the demonstration providing the basis for the alternative 

monitoring frequency and the certification by a qualified professional engineer in the annual 

groundwater monitoring and corrective action report required by § 257.90(e). 

Not applicable. No alternative detection monitoring frequency has been proposed. 
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 §257.94(e)(2) Alternative Source Demonstration for Detection 
Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 

and corrective action report required by § 257.90(e), in addition to the certification by a qualified 

professional engineer. 

The ASD reports prepared to address the SSIs observed for the October 2018 and April 2019 

sampling events are provided in Appendix B. The ASD reports are certified by a qualified professional 

engineer. 

 §257.95(c) Alternative Assessment Monitoring Frequency 
The owner or operator must include the demonstration providing the basis for the alternative 

monitoring frequency and the certification by a qualified professional engineer in the annual 

groundwater monitoring and corrective action report required by § 257.90(e). 

Not applicable. Assessment monitoring has not been initiated. 

 §257.95(d)(3) Assessment Monitoring Results and Standards 
Include the recorded concentrations required by paragraph (d)(1) of this section, identify the 

background concentrations established under § 257.94(b), and identify the groundwater protection 

standards established under paragraph (d)(2) of this section in the annual groundwater monitoring 

and corrective action report required by § 257.90(e). 

Not applicable. Assessment monitoring has not been initiated. 

 §257.95(g)(3)(ii) Alternative Source Demonstration for 
Assessment Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 

and corrective action report required by § 257.90(e), in addition to the certification by a qualified 

professional engineer. 

Not applicable. Assessment monitoring has not been initiated. 

 §257.96(a) Extension of Time for Corrective Measures 
Assessment 

The assessment of corrective measures must be completed within 90 days, unless the owner or 

operator demonstrates the need for additional time to complete the assessment of corrective 

measure due to site-specific conditions or circumstances. The owner or operator must obtain a 

certification from a qualified professional engineer attesting that the demonstration is accurate. The 

90-day deadline to complete the assessment of corrective measures may be extended for longer 

than 60 days. The owner or operator must also include the demonstration in the annual 

groundwater monitoring and corrective action report required by § 257.90(e), in addition to the 

certification by a qualified professional engineer. 

Not applicable. Corrective measures assessment has not been initiated. 
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Table 1 

CCR Rule Groundwater Samples Summary 
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MW-302 MW-34A MW-33AR MW-84A MW-301
April 2-3, 2019 D D D D D 

October 8-9, 2019 D D D D D 
Total Samples 2 2 2 2 2

Abbreviations:
D = Required by Detection Monitoring Program

Created by: ACW Date: 11/18/2019
Last revision by: ACW Date: 11/18/2019
Checked by: MDB Date: 1/8/2020

I:\25219067.00\Deliverables\2019 Federal Annual Report - MOD 1-3 LF\Tables\[Table 1 - 
2019_GW_Samples_Summary_LF-1-3.xlsx]GW Summary

Sample Dates
Downgradient Wells Background Wells

Table 1.  CCR Rule Groundwater Samples Summary
Columbia Energy Center Dry Ash Disposal Facility, Modules 1-3 / 

SCS Engineers Project #25219067.00
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A1 April 2019 Detection Monitoring 
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April 18, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40185260

40185260
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on April 04, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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CERTIFICATIONS

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE SUMMARY

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40185260001 MW-302 Water 04/02/19 16:25 04/04/19 09:30

40185260002 MW-33AR Water 04/02/19 15:30 04/04/19 09:30

40185260003 MW-34A Water 04/02/19 14:30 04/04/19 09:30

40185260004 FIELD BLANK MOD1-3LF Water 04/02/19 16:25 04/04/19 09:30

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40185260001 MW-302 EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40185260002 MW-33AR EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40185260003 MW-34A EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40185260004 FIELD BLANK MOD1-3LF EPA 6020 2KXS

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-302 Lab ID: 40185260001 Collected: 04/02/19 16:25 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 254 ug/L 04/09/19 07:37 7440-42-804/05/19 08:4011.0 3.3 1
Calcium 62400 ug/L 04/09/19 07:37 7440-70-204/05/19 08:40250 69.8 1

Analytical Method:Field Data

Field pH 7.32 Std. Units 04/02/19 16:251
Field Specific Conductance 538.6 umhos/cm 04/02/19 16:251
Oxygen, Dissolved 9.65 mg/L 04/02/19 16:25 7782-44-71
REDOX 126.7 mV 04/02/19 16:251
Turbidity 9.72 NTU 04/02/19 16:251
Static Water Level 787.56 feet 04/02/19 16:251
Temperature, Water (C) 9.8 deg C 04/02/19 16:251

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 290 mg/L 04/09/19 12:3520.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/09/19 10:46 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 1.5J mg/L 04/16/19 22:05 16887-00-6 B2.0 0.50 1
Fluoride <0.10 mg/L 04/16/19 22:05 16984-48-80.30 0.10 1
Sulfate 25.2 mg/L 04/16/19 22:05 14808-79-83.0 1.0 1

Sample: MW-33AR Lab ID: 40185260002 Collected: 04/02/19 15:30 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 568 ug/L 04/09/19 07:43 7440-42-804/05/19 08:4011.0 3.3 1
Calcium 131000 ug/L 04/09/19 07:43 7440-70-204/05/19 08:40250 69.8 1

Analytical Method:Field Data

Field pH 7.72 Std. Units 04/02/19 15:301
Field Specific Conductance 1312 umhos/cm 04/02/19 15:301
Oxygen, Dissolved 10.22 mg/L 04/02/19 15:30 7782-44-71
REDOX 129.0 mV 04/02/19 15:301
Turbidity 2.71 NTU 04/02/19 15:301
Static Water Level 786.63 feet 04/02/19 15:301
Temperature, Water (C) 10.3 deg C 04/02/19 15:301

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 784 mg/L 04/09/19 12:3520.0 8.7 1

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

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2019 03:46 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-33AR Lab ID: 40185260002 Collected: 04/02/19 15:30 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.6 Std. Units 04/09/19 10:51 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 229 mg/L 04/17/19 12:12 16887-00-620.0 5.0 10
Fluoride <0.10 mg/L 04/16/19 22:18 16984-48-80.30 0.10 1
Sulfate 201 mg/L 04/17/19 12:12 14808-79-830.0 10.0 10

Sample: MW-34A Lab ID: 40185260003 Collected: 04/02/19 14:30 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 204 ug/L 04/09/19 07:50 7440-42-804/05/19 08:4011.0 3.3 1
Calcium 67500 ug/L 04/09/19 07:50 7440-70-204/05/19 08:40250 69.8 1

Analytical Method:Field Data

Field pH 7.73 Std. Units 04/02/19 14:301
Field Specific Conductance 531.7 umhos/cm 04/02/19 14:301
Oxygen, Dissolved 10.22 mg/L 04/02/19 14:30 7782-44-71
REDOX 104.4 mV 04/02/19 14:301
Turbidity 64.77 NTU 04/02/19 14:301
Static Water Level 786.82 feet 04/02/19 14:301
Temperature, Water (C) 10.6 deg C 04/02/19 14:301

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 310 mg/L 04/09/19 12:3520.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.7 Std. Units 04/09/19 10:59 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 18.7 mg/L 04/15/19 12:12 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/15/19 12:12 16984-48-80.30 0.10 1
Sulfate 70.4 mg/L 04/15/19 18:00 14808-79-815.0 5.0 5

Sample: FIELD BLANK MOD1-3LF Lab ID: 40185260004 Collected: 04/02/19 16:25 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron <3.3 ug/L 04/09/19 05:00 7440-42-804/05/19 08:4011.0 3.3 1
Calcium <69.8 ug/L 04/09/19 05:00 7440-70-204/05/19 08:40250 69.8 1

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

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2019 03:46 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

Sample: FIELD BLANK MOD1-3LF Lab ID: 40185260004 Collected: 04/02/19 16:25 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 04/09/19 12:3520.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.0 Std. Units 04/09/19 11:04 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride <0.50 mg/L 04/15/19 12:24 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/15/19 12:24 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 04/15/19 12:24 14808-79-83.0 1.0 1

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

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2019 03:46 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

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:

317485
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40185260001, 40185260002, 40185260003, 40185260004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1846066
Associated Lab Samples: 40185260001, 40185260002, 40185260003, 40185260004

Matrix: Water

Analyzed

Boron ug/L <3.3 11.0 04/09/19 04:47
Calcium ug/L <69.8 250 04/09/19 04:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1846067LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 486500 97 80-120
Calcium ug/L 49905000 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 500 93 75-12594 1 2050026.9 492 498
Calcium ug/L P65000 12 75-125-46 2 205000126000 126000 123000

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

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2019 03:46 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

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:

317813
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40185260001, 40185260002, 40185260003, 40185260004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1847582
Associated Lab Samples: 40185260001, 40185260002, 40185260003, 40185260004

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/09/19 12:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1847583LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 552577 96 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185256001
1847584SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 462 0 5462

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847585SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 284 2 5290

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

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2019 03:46 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

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:

317736
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40185260001, 40185260002, 40185260003, 40185260004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847351SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.4 H60 207.4

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185339014
1847381SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.7 H60 207.7

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

without the written consent of Pace Analytical Services, LLC.Date: 04/18/2019 03:46 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

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:

317955
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40185260001, 40185260002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1848305
Associated Lab Samples: 40185260001, 40185260002

Matrix: Water

Analyzed

Chloride mg/L 0.52J 2.0 04/16/19 10:22
Fluoride mg/L <0.10 0.30 04/16/19 10:22
Sulfate mg/L <1.0 3.0 04/16/19 10:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1848306LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 21.620 108 90-110
Fluoride mg/L 2.02 98 90-110
Sulfate mg/L 21.720 109 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848307MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185204004

1848308

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 106 90-110105 1 1510043.0 149 148
Fluoride mg/L 10 103 90-110104 1 1510<0.50 10.3 10.4
Sulfate mg/L 100 105 90-110105 0 15100<5.0 109 109

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848309MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185260002

1848310

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 200 105 90-11098 3 15200229 439 425
Fluoride mg/L 2 97 90-11099 2 152<0.10 1.9 2.0
Sulfate mg/L 200 105 90-11098 3 15200201 411 397

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

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:

318035
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40185260003, 40185260004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1848956
Associated Lab Samples: 40185260003, 40185260004

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 04/15/19 11:11
Fluoride mg/L <0.10 0.30 04/15/19 11:11
Sulfate mg/L <1.0 3.0 04/15/19 11:11

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1848957LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 21.220 106 90-110
Fluoride mg/L 2.12 104 90-110
Sulfate mg/L 21.420 107 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848958MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185548003

1848959

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L M0200 88 90-110101 6 15200261 438 463
Fluoride mg/L 20 90 90-11099 9 1520<1.0 18.0 19.8
Sulfate mg/L M0200 89 90-11099 8 1520054.2 232 252

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848960MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185308003

1848961

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 200 104 90-110106 1 15200106 313 318
Fluoride mg/L 20 103 90-110108 4 1520<1.0 20.6 21.5
Sulfate mg/L 200 102 90-110107 3 1520094.8 298 309
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QUALIFIERS

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40185260
25219067 ALLIANT-COLUMBIA CCR

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

40185260001 317485 317570MW-302 EPA 3010 EPA 6020
40185260002 317485 317570MW-33AR EPA 3010 EPA 6020
40185260003 317485 317570MW-34A EPA 3010 EPA 6020
40185260004 317485 317570FIELD BLANK MOD1-3LF EPA 3010 EPA 6020

40185260001 MW-302
40185260002 MW-33AR
40185260003 MW-34A

40185260001 317813MW-302 SM 2540C
40185260002 317813MW-33AR SM 2540C
40185260003 317813MW-34A SM 2540C
40185260004 317813FIELD BLANK MOD1-3LF SM 2540C

40185260001 317736MW-302 EPA 9040
40185260002 317736MW-33AR EPA 9040
40185260003 317736MW-34A EPA 9040
40185260004 317736FIELD BLANK MOD1-3LF EPA 9040

40185260001 317955MW-302 EPA 300.0
40185260002 317955MW-33AR EPA 300.0

40185260003 318035MW-34A EPA 300.0
40185260004 318035FIELD BLANK MOD1-3LF EPA 300.0
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April 25, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40185256

40185256
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on April 04, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

REPORT OF LABORATORY ANALYSIS
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CERTIFICATIONS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40185256001 MW-301 Water 04/02/19 17:20 04/04/19 09:30

40185256002 MW-84A Water 04/03/19 09:40 04/04/19 09:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40185256001 MW-301 EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40185256002 MW-84A EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-301 Lab ID: 40185256001 Collected: 04/02/19 17:20 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony 0.32J ug/L 04/09/19 06:15 7440-36-004/05/19 08:401.0 0.15 1
Arsenic 0.40J ug/L 04/09/19 06:15 7440-38-204/05/19 08:401.0 0.28 1
Barium 11.8 ug/L 04/09/19 06:15 7440-39-304/05/19 08:404.9 1.5 1
Beryllium 0.28J ug/L 04/09/19 06:15 7440-41-704/05/19 08:401.0 0.18 1
Boron 26.9 ug/L 04/09/19 06:15 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium 0.21J ug/L 04/09/19 06:15 7440-43-904/05/19 08:401.0 0.15 1
Calcium 126000 ug/L 04/09/19 05:48 7440-70-2 P604/05/19 08:402500 698 10
Chromium <1.0 ug/L 04/09/19 06:15 7440-47-304/05/19 08:403.4 1.0 1
Cobalt 0.35J ug/L 04/09/19 06:15 7440-48-404/05/19 08:401.0 0.12 1
Lead 0.30J ug/L 04/09/19 06:15 7439-92-104/05/19 08:401.0 0.24 1
Lithium 0.90J ug/L 04/09/19 06:15 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 06:15 7439-98-704/05/19 08:401.5 0.44 1
Selenium 0.49J ug/L 04/09/19 06:15 7782-49-204/05/19 08:401.1 0.32 1
Thallium 0.48J ug/L 04/09/19 06:15 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:05 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 6.62 Std. Units 04/02/19 17:201
Field Specific Conductance 883 umhos/cm 04/02/19 17:201
Oxygen, Dissolved 2.20 mg/L 04/02/19 17:20 7782-44-71
REDOX 152.1 mV 04/02/19 17:201
Turbidity 2.02 NTU 04/02/19 17:201
Static Water Level 787.04 feet 04/02/19 17:201
Temperature, Water (C) 7.5 deg C 04/02/19 17:201

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 462 mg/L 04/09/19 12:3420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.8 Std. Units 04/08/19 11:21 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 2.9J mg/L 04/16/19 19:51 16887-00-6 B,D310.0 2.5 5
Fluoride <0.50 mg/L 04/16/19 19:51 16984-48-8 D31.5 0.50 5
Sulfate 5.3J mg/L 04/16/19 19:51 14808-79-8 D315.0 5.0 5
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-84A Lab ID: 40185256002 Collected: 04/03/19 09:40 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 06:42 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 06:42 7440-38-204/05/19 08:401.0 0.28 1
Barium 14.7 ug/L 04/09/19 06:42 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 06:42 7440-41-704/05/19 08:401.0 0.18 1
Boron 13.6 ug/L 04/09/19 06:42 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 06:42 7440-43-904/05/19 08:401.0 0.15 1
Calcium 80100 ug/L 04/09/19 06:42 7440-70-204/05/19 08:40250 69.8 1
Chromium 1.8J ug/L 04/09/19 06:42 7440-47-304/05/19 08:403.4 1.0 1
Cobalt <0.12 ug/L 04/09/19 06:42 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 06:42 7439-92-104/05/19 08:401.0 0.24 1
Lithium 0.56J ug/L 04/09/19 06:42 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 06:42 7439-98-704/05/19 08:401.5 0.44 1
Selenium <0.32 ug/L 04/09/19 06:42 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 06:42 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:07 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 7.03 Std. Units 04/03/19 09:401
Field Specific Conductance 637.2 umhos/cm 04/03/19 09:401
Oxygen, Dissolved 9.49 mg/L 04/03/19 09:40 7782-44-71
REDOX 103.4 mV 04/03/19 09:401
Turbidity 1.90 NTU 04/03/19 09:401
Static Water Level 787.35 feet 04/03/19 09:401
Temperature, Water (C) 10.2 deg C 04/03/19 09:401

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 318 mg/L 04/09/19 12:3420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/08/19 11:24 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.6 mg/L 04/16/19 20:03 16887-00-6 B2.0 0.50 1
Fluoride <0.10 mg/L 04/16/19 20:03 16984-48-80.30 0.10 1
Sulfate 1.4J mg/L 04/16/19 20:03 14808-79-83.0 1.0 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

318138
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1849587
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 04/15/19 09:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1849588LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1849589MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185483005

1849590

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 105 85-115101 4 2050.00016J
mg/L

5.4 5.2
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317485
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1846066
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 04/09/19 04:47
Arsenic ug/L <0.28 1.0 04/09/19 04:47
Barium ug/L <1.5 4.9 04/09/19 04:47
Beryllium ug/L <0.18 1.0 04/09/19 04:47
Boron ug/L <3.3 11.0 04/09/19 04:47
Cadmium ug/L <0.15 1.0 04/09/19 04:47
Calcium ug/L <69.8 250 04/09/19 04:47
Chromium ug/L <1.0 3.4 04/09/19 04:47
Cobalt ug/L <0.12 1.0 04/09/19 04:47
Lead ug/L <0.24 1.0 04/09/19 04:47
Lithium ug/L <0.19 1.0 04/09/19 04:47
Molybdenum ug/L <0.44 1.5 04/09/19 04:47
Selenium ug/L <0.32 1.1 04/09/19 04:47
Thallium ug/L <0.14 1.0 04/09/19 04:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1846067LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 500500 100 80-120
Arsenic ug/L 474500 95 80-120
Barium ug/L 487500 97 80-120
Beryllium ug/L 492500 98 80-120
Boron ug/L 486500 97 80-120
Cadmium ug/L 500500 100 80-120
Calcium ug/L 49905000 100 80-120
Chromium ug/L 492500 98 80-120
Cobalt ug/L 485500 97 80-120
Lead ug/L 463500 93 80-120
Lithium ug/L 467500 93 80-120
Molybdenum ug/L 465500 93 80-120
Selenium ug/L 508500 102 80-120
Thallium ug/L 464500 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 99 75-12599 0 205000.32J 496 496

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

without the written consent of Pace Analytical Services, LLC.Date: 04/25/2019 02:12 PM

Pace Analytical Services, LLC
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 96 75-12595 0 205000.40J 480 478
Barium ug/L 500 97 75-12597 0 2050011.8 496 498
Beryllium ug/L 500 96 75-12596 0 205000.28J 481 480
Boron ug/L 500 93 75-12594 1 2050026.9 492 498
Cadmium ug/L 500 98 75-12598 0 205000.21J 491 490
Calcium ug/L P65000 12 75-125-46 2 205000126000 126000 123000
Chromium ug/L 500 97 75-12596 0 20500<1.0 484 483
Cobalt ug/L 500 95 75-12595 1 205000.35J 476 473
Lead ug/L 500 93 75-12594 0 205000.30J 467 468
Lithium ug/L 500 92 75-12592 0 205000.90J 463 463
Molybdenum ug/L 500 93 75-12593 0 20500<0.44 465 464
Selenium ug/L 500 102 75-125103 0 205000.49J 512 513
Thallium ug/L 500 95 75-12595 0 205000.48J 474 476

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

without the written consent of Pace Analytical Services, LLC.Date: 04/25/2019 02:12 PM

Pace Analytical Services, LLC
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Green Bay, WI 54302
(920)469-2436

Page 9 of 21



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317813
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1847582
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/09/19 12:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1847583LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 552577 96 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185256001
1847584SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 462 0 5462

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847585SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 284 2 5290

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

without the written consent of Pace Analytical Services, LLC.Date: 04/25/2019 02:12 PM
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1241 Bellevue Street - Suite 9
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317619
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185113001
1846956SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 1.1 H67 201.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185204001
1846957SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.2 H60 207.2

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

without the written consent of Pace Analytical Services, LLC.Date: 04/25/2019 02:12 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317955
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1848305
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Chloride mg/L 0.52J 2.0 04/16/19 10:22
Fluoride mg/L <0.10 0.30 04/16/19 10:22
Sulfate mg/L <1.0 3.0 04/16/19 10:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1848306LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 21.620 108 90-110
Fluoride mg/L 2.02 98 90-110
Sulfate mg/L 21.720 109 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848307MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185204004

1848308

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 106 90-110105 1 1510043.0 149 148
Fluoride mg/L 10 103 90-110104 1 1510<0.50 10.3 10.4
Sulfate mg/L 100 105 90-110105 0 15100<5.0 109 109

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848309MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185260002

1848310

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 200 105 90-11098 3 15200229 439 425
Fluoride mg/L 2 97 90-11099 2 152<0.10 1.9 2.0
Sulfate mg/L 200 105 90-11098 3 15200201 411 397

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

without the written consent of Pace Analytical Services, LLC.Date: 04/25/2019 02:12 PM
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(920)469-2436

Page 12 of 21



#=ARR#

ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-301 Lab ID: 40185256001 Collected: 04/02/19 17:20 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.000 ± 0.278   (0.565)
C:NA T:94%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.552 ± 0.391   (0.759)
C:75% T:91%

pCi/L 04/19/19 12:45 15262-20-1EPA 904.0

Total Radium 0.552 ± 0.669   (1.32) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

Sample: MW-84A Lab ID: 40185256002 Collected: 04/03/19 09:40 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.199 ± 0.391   (0.715)
C:NA T:93%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.482 ± 0.511   (1.07)
C:72% T:80%

pCi/L 04/19/19 12:45 15262-20-1EPA 904.0

Total Radium 0.681 ± 0.902   (1.79) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

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

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

338211
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40185256001, 40185256002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646527

Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Radium-228 pCi/L 04/19/19 12:45-0.0681 ± 0.343   (0.816) C:74% T:84%

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

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

338210
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40185256001, 40185256002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646526

Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Radium-226 pCi/L 04/22/19 22:440.212 ± 0.323   (0.520) C:NA T:90%

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

without the written consent of Pace Analytical Services, LLC.
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QUALIFIERS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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

40185256001 317485 317570MW-301 EPA 3010 EPA 6020
40185256002 317485 317570MW-84A EPA 3010 EPA 6020

40185256001 318138 318191MW-301 EPA 7470 EPA 7470
40185256002 318138 318191MW-84A EPA 7470 EPA 7470

40185256001 MW-301
40185256002 MW-84A

40185256001 338210MW-301 EPA 903.1
40185256002 338210MW-84A EPA 903.1

40185256001 338211MW-301 EPA 904.0
40185256002 338211MW-84A EPA 904.0

40185256001 339896MW-301 Total Radium Calculation

40185256002 339897MW-84A Total Radium Calculation

40185256001 317813MW-301 SM 2540C
40185256002 317813MW-84A SM 2540C

40185256001 317619MW-301 EPA 9040
40185256002 317619MW-84A EPA 9040

40185256001 317955MW-301 EPA 300.0
40185256002 317955MW-84A EPA 300.0

REPORT OF LABORATORY ANALYSIS
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October 28, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40196971

40196971
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067.00 COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on October 10, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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CERTIFICATIONS

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

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

without the written consent of Pace Analytical Services, LLC.
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Green Bay, WI 54302
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SAMPLE SUMMARY

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40196971001 MW-302 Water 10/09/19 11:00 10/10/19 09:15

40196971002 MW-33AR Water 10/08/19 15:40 10/10/19 09:15

40196971003 MW-34A Water 10/08/19 14:35 10/10/19 09:15

40196971004 FIELD BLANK MOD 1-3 LF Water 10/08/19 14:35 10/10/19 09:15

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40196971001 MW-302 EPA 6020 2DS1

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40196971002 MW-33AR EPA 6020 2DS1

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40196971003 MW-34A EPA 6020 2DS1

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40196971004 FIELD BLANK MOD 1-3 LF EPA 6020 2DS1

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

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

without the written consent of Pace Analytical Services, LLC.
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1241 Bellevue Street - Suite 9

Green Bay, WI 54302
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

Sample: MW-302 Lab ID: 40196971001 Collected: 10/09/19 11:00 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 246 ug/L 10/15/19 10:39 7440-42-810/11/19 07:5510.0 3.0 1
Calcium 61400 ug/L 10/15/19 10:39 7440-70-210/11/19 07:55254 76.2 1

Analytical Method:Field Data

Field pH 7.08 Std. Units 10/09/19 11:001
Field Specific Conductance 515.4 umhos/cm 10/09/19 11:001
Oxygen, Dissolved 11.38 mg/L 10/09/19 11:00 7782-44-71
REDOX 134.5 mV 10/09/19 11:001
Turbidity 2.01 NTU 10/09/19 11:001
Static Water Level 788.31 feet 10/09/19 11:001
Temperature, Water (C) 12.6 deg C 10/09/19 11:001

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 274 mg/L 10/11/19 18:2020.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 10/18/19 09:46 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 1.1J mg/L 10/21/19 19:32 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 19:32 16984-48-80.30 0.10 1
Sulfate 16.7 mg/L 10/21/19 19:32 14808-79-83.0 1.0 1

Sample: MW-33AR Lab ID: 40196971002 Collected: 10/08/19 15:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 548 ug/L 10/15/19 10:46 7440-42-810/11/19 07:5510.0 3.0 1
Calcium 121000 ug/L 10/15/19 10:46 7440-70-210/11/19 07:55254 76.2 1

Analytical Method:Field Data

Field pH 7.74 Std. Units 10/08/19 15:401
Field Specific Conductance 1102 umhos/cm 10/08/19 15:401
Oxygen, Dissolved 12.19 mg/L 10/08/19 15:40 7782-44-71
REDOX 165.1 mV 10/08/19 15:401
Turbidity 2.13 NTU 10/08/19 15:401
Static Water Level 788.26 feet 10/08/19 15:401
Temperature, Water (C) 12.8 deg C 10/08/19 15:401

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 634 mg/L 10/11/19 18:2020.0 8.7 1

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

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

Sample: MW-33AR Lab ID: 40196971002 Collected: 10/08/19 15:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.6 Std. Units 10/18/19 09:48 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 153 mg/L 10/22/19 14:29 16887-00-620.0 5.0 10
Fluoride <0.10 mg/L 10/21/19 19:45 16984-48-80.30 0.10 1
Sulfate 182 mg/L 10/22/19 14:29 14808-79-830.0 10.0 10

Sample: MW-34A Lab ID: 40196971003 Collected: 10/08/19 14:35 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 207 ug/L 10/15/19 10:52 7440-42-810/11/19 07:5510.0 3.0 1
Calcium 78800 ug/L 10/15/19 10:52 7440-70-210/11/19 07:55254 76.2 1

Analytical Method:Field Data

Field pH 7.79 Std. Units 10/08/19 14:351
Field Specific Conductance 572.9 umhos/cm 10/08/19 14:351
Oxygen, Dissolved 11.71 mg/L 10/08/19 14:35 7782-44-71
REDOX 150.9 mV 10/08/19 14:351
Turbidity 52.88 NTU 10/08/19 14:351
Static Water Level 787.92 feet 10/08/19 14:351
Temperature, Water (C) 13.4 deg C 10/08/19 14:351

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 314 mg/L 10/11/19 18:2120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.7 Std. Units 10/18/19 09:50 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 57.9 mg/L 10/21/19 19:58 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 19:58 16984-48-80.30 0.10 1
Sulfate 39.8 mg/L 10/21/19 19:58 14808-79-83.0 1.0 1

Sample: FIELD BLANK MOD 1-3 LF Lab ID: 40196971004 Collected: 10/08/19 14:35 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron <3.0 ug/L 10/15/19 08:07 7440-42-810/11/19 07:5510.0 3.0 1
Calcium <76.2 ug/L 10/15/19 08:07 7440-70-210/11/19 07:55254 76.2 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

Sample: FIELD BLANK MOD 1-3 LF Lab ID: 40196971004 Collected: 10/08/19 14:35 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 10/11/19 18:2120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.3 Std. Units 10/18/19 09:55 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride <0.50 mg/L 10/21/19 20:11 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 20:11 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 10/21/19 20:11 14808-79-83.0 1.0 1

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

without the written consent of Pace Analytical Services, LLC.Date: 10/28/2019 02:48 PM

Pace Analytical Services, LLC
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(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

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:

337095
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40196971001, 40196971002, 40196971003, 40196971004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1957892
Associated Lab Samples: 40196971001, 40196971002, 40196971003, 40196971004

Matrix: Water

Analyzed

Boron ug/L <3.0 10.0 10/15/19 07:53
Calcium ug/L <76.2 254 10/15/19 07:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1957893LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 474500 95 80-120
Calcium ug/L 50605000 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1957894MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196734001

1957895

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L P6500 146 75-125316 10 205007220 7950 8800
Calcium ug/L P65000 161 75-125210 3 20500087600 95700 98200

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

without the written consent of Pace Analytical Services, LLC.Date: 10/28/2019 02:48 PM

Pace Analytical Services, LLC
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(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

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:

337218
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40196971001, 40196971002, 40196971003, 40196971004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1959158
Associated Lab Samples: 40196971001, 40196971002, 40196971003, 40196971004

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 10/11/19 18:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1959159LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 560547 102 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967001
1959160SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 564 2 10574

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196971001
1959161SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 278 1 10274

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

without the written consent of Pace Analytical Services, LLC.Date: 10/28/2019 02:48 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

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:

337952
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40196971001, 40196971002, 40196971003, 40196971004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967002
1962801SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.3 H60 207.3

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

without the written consent of Pace Analytical Services, LLC.Date: 10/28/2019 02:48 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

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:

337822
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40196971001, 40196971002, 40196971003, 40196971004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1962191
Associated Lab Samples: 40196971001, 40196971002, 40196971003, 40196971004

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/21/19 11:34
Fluoride mg/L <0.10 0.30 10/21/19 11:34
Sulfate mg/L <1.0 3.0 10/21/19 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1962192LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 20.120 101 90-110
Fluoride mg/L 2.02 102 90-110
Sulfate mg/L 20.120 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962193MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196954007

1962194

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 99 90-11098 1 152014.1 33.8 33.6
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 99 90-11098 0 15207.2 27.0 26.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962195MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196971011

1962196

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 97 90-11099 2 15201.6J 20.9 21.3
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 102 90-110101 1 1520<1.0 20.6 20.4

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

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

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

without the written consent of Pace Analytical Services, LLC.Date: 10/28/2019 02:48 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 12 of 16



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40196971
25219067.00 COLUMBIA CCR

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

40196971001 337095 337193MW-302 EPA 3010 EPA 6020
40196971002 337095 337193MW-33AR EPA 3010 EPA 6020
40196971003 337095 337193MW-34A EPA 3010 EPA 6020
40196971004 337095 337193FIELD BLANK MOD 1-3 LF EPA 3010 EPA 6020

40196971001 MW-302
40196971002 MW-33AR
40196971003 MW-34A

40196971001 337218MW-302 SM 2540C
40196971002 337218MW-33AR SM 2540C
40196971003 337218MW-34A SM 2540C
40196971004 337218FIELD BLANK MOD 1-3 LF SM 2540C

40196971001 337952MW-302 EPA 9040
40196971002 337952MW-33AR EPA 9040
40196971003 337952MW-34A EPA 9040
40196971004 337952FIELD BLANK MOD 1-3 LF EPA 9040

40196971001 337822MW-302 EPA 300.0
40196971002 337822MW-33AR EPA 300.0
40196971003 337822MW-34A EPA 300.0
40196971004 337822FIELD BLANK MOD 1-3 LF EPA 300.0

REPORT OF LABORATORY ANALYSIS
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November 01, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40196970

40196970
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067.00 COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on October 10, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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

without the written consent of Pace Analytical Services, LLC.
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CERTIFICATIONS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40196970001 MW-301 Water 10/09/19 12:00 10/10/19 09:15

40196970002 MW-84A Water 10/09/19 13:10 10/10/19 09:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40196970001 MW-301 EPA 6020 14 PASI-GDS1

EPA 7470 1 PASI-GAJT

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40196970002 MW-84A EPA 6020 14 PASI-GDS1

EPA 7470 1 PASI-GAJT

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-301 Lab ID: 40196970001 Collected: 10/09/19 12:00 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 23:25 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.42J ug/L 10/15/19 12:57 7440-38-210/14/19 07:071.0 0.28 1
Barium 10 ug/L 10/14/19 23:25 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 12:57 7440-41-710/14/19 07:071.0 0.25 1
Boron 35.9 ug/L 10/15/19 12:57 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/14/19 23:25 7440-43-910/14/19 07:071.0 0.15 1
Calcium 114000 ug/L 10/15/19 12:57 7440-70-210/14/19 07:07254 76.2 1
Chromium <1.0 ug/L 10/15/19 12:57 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/15/19 12:57 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:25 7439-92-110/14/19 07:071.0 0.24 1
Lithium 0.61J ug/L 10/15/19 12:57 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum <0.44 ug/L 10/14/19 23:25 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/15/19 12:57 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:25 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 10/23/19 09:18 7439-97-610/22/19 14:500.28 0.084 1

Analytical Method:Field Data

Field pH 6.67 Std. Units 10/09/19 12:001
Field Specific Conductance 801 umhos/cm 10/09/19 12:001
Oxygen, Dissolved 1.67 mg/L 10/09/19 12:00 7782-44-71
REDOX 173.0 mV 10/09/19 12:001
Turbidity 2.12 NTU 10/09/19 12:001
Static Water Level 788.47 feet 10/09/19 12:001
Temperature, Water (C) 11.3 deg C 10/09/19 12:001

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 418 mg/L 10/15/19 16:4120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.0 Std. Units 10/18/19 09:42 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 1.7J mg/L 10/21/19 18:26 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 18:26 16984-48-80.30 0.10 1
Sulfate 8.4 mg/L 10/21/19 18:26 14808-79-83.0 1.0 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-84A Lab ID: 40196970002 Collected: 10/09/19 13:10 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 23:46 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.46J ug/L 10/15/19 13:34 7440-38-210/14/19 07:071.0 0.28 1
Barium 13.2 ug/L 10/14/19 23:46 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 13:34 7440-41-710/14/19 07:071.0 0.25 1
Boron 12.0 ug/L 10/15/19 13:34 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/15/19 13:34 7440-43-910/14/19 07:071.0 0.15 1
Calcium 73500 ug/L 10/15/19 13:34 7440-70-210/14/19 07:07254 76.2 1
Chromium 1.6J ug/L 10/15/19 13:34 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/15/19 13:34 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:46 7439-92-110/14/19 07:071.0 0.24 1
Lithium 0.52J ug/L 10/15/19 13:34 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum <0.44 ug/L 10/15/19 13:34 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/15/19 13:34 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:46 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 10/23/19 09:25 7439-97-610/22/19 14:500.28 0.084 1

Analytical Method:Field Data

Field pH 7.23 Std. Units 10/09/19 13:101
Field Specific Conductance 614.1 umhos/cm 10/09/19 13:101
Oxygen, Dissolved 11.36 mg/L 10/09/19 13:10 7782-44-71
REDOX 181.7 mV 10/09/19 13:101
Turbidity 2.41 NTU 10/09/19 13:101
Static Water Level 787.79 feet 10/09/19 13:101
Temperature, Water (C) 11.8 deg C 10/09/19 13:101

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 310 mg/L 10/15/19 16:4120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.5 Std. Units 10/18/19 09:44 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 3.9 mg/L 10/21/19 19:19 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 19:19 16984-48-80.30 0.10 1
Sulfate 1.3J mg/L 10/21/19 19:19 14808-79-83.0 1.0 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

338359
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1964880
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 10/23/19 09:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1964881LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1964882MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196970001

1964883

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 101 85-115100 1 205<0.084 5.1 5.0
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337277
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1959950
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 10/14/19 18:40
Arsenic ug/L <0.28 1.0 10/14/19 18:40
Barium ug/L <0.70 2.3 10/14/19 18:40
Beryllium ug/L <0.25 1.0 10/14/19 18:40
Boron ug/L <3.0 10.0 10/14/19 18:40
Cadmium ug/L <0.15 1.0 10/14/19 18:40
Calcium ug/L <76.2 254 10/14/19 18:40
Chromium ug/L <1.0 3.4 10/14/19 18:40
Cobalt ug/L <0.12 1.0 10/14/19 18:40
Lead ug/L <0.24 1.0 10/14/19 18:40
Lithium ug/L <0.22 1.0 10/14/19 18:40
Molybdenum ug/L <0.44 1.5 10/14/19 18:40
Selenium ug/L <0.32 1.1 10/14/19 18:40
Thallium ug/L <0.14 1.0 10/14/19 18:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1959951LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 497500 99 80-120
Arsenic ug/L 478500 96 80-120
Barium ug/L 477500 95 80-120
Beryllium ug/L 488500 98 80-120
Boron ug/L 464500 93 80-120
Cadmium ug/L 501500 100 80-120
Calcium ug/L 50805000 102 80-120
Chromium ug/L 478500 96 80-120
Cobalt ug/L 467500 93 80-120
Lead ug/L 470500 94 80-120
Lithium ug/L 477500 95 80-120
Molybdenum ug/L 452500 90 80-120
Selenium ug/L 494500 99 80-120
Thallium ug/L 476500 95 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 103 75-125102 1 20500<0.15 513 510
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 102 75-125100 2 205002.4 512 504
Barium ug/L 500 100 75-125101 0 20500169 671 672
Beryllium ug/L 500 103 75-12594 9 20500<0.25 513 469
Boron ug/L 500 102 75-12591 10 2050073.0 582 529
Cadmium ug/L 500 103 75-125102 0 20500<0.15 514 512
Calcium ug/L P65000 130 75-125192 3 20500090300 96800 99900
Chromium ug/L 500 98 75-12597 1 20500<1.0 492 486
Cobalt ug/L 500 98 75-12597 1 20500<0.12 488 484
Lead ug/L 500 98 75-12598 0 20500<0.24 489 489
Lithium ug/L 500 101 75-12593 8 2050012.4 518 476
Molybdenum ug/L 500 95 75-12595 0 205002.6 477 476
Selenium ug/L 500 105 75-125104 1 20500<0.32 524 521
Thallium ug/L 500 100 75-125100 0 20500<0.14 502 502
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337571
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1960873
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 10/15/19 16:39

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1960874LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 558547 102 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196939001
1960875SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 368 4 10354

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196970001
1960876SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 406 3 10418
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337952
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967002
1962801SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.3 H60 207.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337822
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1962191
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/21/19 11:34
Fluoride mg/L <0.10 0.30 10/21/19 11:34
Sulfate mg/L <1.0 3.0 10/21/19 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1962192LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 20.120 101 90-110
Fluoride mg/L 2.02 102 90-110
Sulfate mg/L 20.120 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962193MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196954007

1962194

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 99 90-11098 1 152014.1 33.8 33.6
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 99 90-11098 0 15207.2 27.0 26.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962195MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196971011

1962196

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 97 90-11099 2 15201.6J 20.9 21.3
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 102 90-110101 1 1520<1.0 20.6 20.4
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#=ARR#

ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-301 Lab ID: 40196970001 Collected: 10/09/19 12:00 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.252 ± 0.351   (0.585)
C:NA T:83%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 0.449 ± 0.363   (0.723)
C:77% T:95%

pCi/L 10/30/19 14:23 15262-20-1EPA 904.0

Total Radium 0.701 ± 0.714   (1.31) pCi/L 11/01/19 15:00 7440-14-4Total Radium
Calculation

Sample: MW-84A Lab ID: 40196970002 Collected: 10/09/19 13:10 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.247 ± 0.292   (0.459)
C:NA T:101%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 -0.0240 ± 0.355   (0.827)
C:78% T:89%

pCi/L 10/30/19 14:24 15262-20-1EPA 904.0

Total Radium 0.247 ± 0.647   (1.29) pCi/L 11/01/19 15:00 7440-14-4Total Radium
Calculation
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

366494
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40196970001, 40196970002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777728

Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Radium-226 pCi/L 10/31/19 12:200.0468 ± 0.331   (0.660) C:NA T:87%
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

366493
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40196970001, 40196970002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777725

Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/19 14:21-0.00340 ± 0.362   (0.843) C:80% T:79%
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QUALIFIERS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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

40196970001 337277 337400MW-301 EPA 3010 EPA 6020
40196970002 337277 337400MW-84A EPA 3010 EPA 6020

40196970001 338359 338406MW-301 EPA 7470 EPA 7470
40196970002 338359 338406MW-84A EPA 7470 EPA 7470

40196970001 MW-301
40196970002 MW-84A

40196970001 366494MW-301 EPA 903.1
40196970002 366494MW-84A EPA 903.1

40196970001 366493MW-301 EPA 904.0
40196970002 366493MW-84A EPA 904.0

40196970001 369027MW-301 Total Radium Calculation
40196970002 369027MW-84A Total Radium Calculation

40196970001 337571MW-301 SM 2540C
40196970002 337571MW-84A SM 2540C

40196970001 337952MW-301 EPA 9040
40196970002 337952MW-84A EPA 9040

40196970001 337822MW-301 EPA 300.0
40196970002 337822MW-84A EPA 300.0
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 INTRODUCTION 
This Alternative Source Demonstration (ASD) was prepared to support compliance with the 
groundwater monitoring requirements of the “Coal Combustion Residuals (CCR) Final Rule” 
published by the U.S. Environmental Protection Agency (USEPA) in the Hazardous and Solid Waste 
Management System; Disposal of Coal Combustion Residuals from Electric Utilities; Final Rule, 
dated April 17, 2015 (USEPA, 2015), and subsequent amendments. Specifically, this report was 
prepared to fulfill the requirements of 40 CFR 257.94(e)(2). The applicable sections of the Rule are 
provided below in italics. 

 §257.94(E)(2) ALTERNATIVE SOURCE DEMONSTRATION 
REQUIREMENTS 

The owner and operator may demonstrate that a source other than the CCR Unit caused the 
statistically significant increase over background levels for a constituent or that the statistically 
significant increase resulted from error in sampling, analysis, statistical evaluation, or natural 
variation in groundwater quality. The owner or operator must complete the written demonstration 
within 90 days of detecting a statistically significant increase over background levels. 

An ASD is completed when there are exceedances of one or more benchmarks established within the 
groundwater monitoring program. The ASD is completed to determine if any other sources are likely 
causes of the identified exceedance(s) of established benchmark(s) at the site. This ASD was 
performed in response to results indicating a statistically significant increase (SSI) over background 
levels during detection monitoring under the CCR Rule. 

This ASD report is evaluating the SSIs observed in the statistical evaluation of the October 2018 
detection monitoring event at the Columbia Energy Center (COL) Dry Ash Disposal Facility, Modules 
1-3 CCR Units. Previous ASDs were prepared for this facility evaluating the SSIs observed in the 
statistical evaluation of the October 2017 and the April 2018 detection monitoring events (SCS 
Engineers [SCS], 2018b and 2018c). The October 2017 ASD (dated April 2018) and the April 2018 
ASD (dated December 2018) concluded that several lines of evidence demonstrated that SSIs 
reported for boron, chloride, sulfate, and total dissolved solids (TDS) concentrations in the 
downgradient monitoring wells were likely due to man-made sources other than the CCR units 
and/or naturally occurring constituents in the alluvial aquifer.  

As discussed in more detail in Section 4.2 of this ASD, the findings for the October 2018 monitoring 
event were consistent with those for the previous events. 

 SITE INFORMATION AND MAP 
The COL site is located at W8375 Murray Road, Pardeeville, Columbia County, Wisconsin (Figure 1). 
The COL site is an active coal-burning generating station which has been burning coal and disposing 
of CCR on site since the mid-1970s. The layout of the site is shown on Figure 2. The COL property 
includes two areas of CCR storage and disposal. These are the Dry Ash Disposal Facility (ADF) and 
the Ash Ponds Facility. This ASD will evaluate the conditions at the site for Modules 1-3 of the ADF 
only. The ADF is operated under the Wisconsin Department of Natural Resources (WDNR) License 
No. 3025. 
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The groundwater monitoring system for the COL ADF Modules 1-3 is a multi-unit system, monitoring 
three existing CCR Units: 

• COL Dry ADF – Module 1 (existing CCR Landfill) 
• COL Dry ADF – Module 2 (existing CCR Landfill) 
• COL Dry ADF – Module 3 (existing CCR Landfill) 

A map showing the CCR Units and all background (or upgradient) and downgradient monitoring wells 
with identification numbers for the CCR groundwater monitoring program and the state monitoring 
program is provided as Figure 2. A separate monitoring system has been established for Module 4 of 
the COL ADF and for the primary ash pond and secondary ash pond. 

 STATISTICALLY SIGNIFICANT INCREASES IDENTIFIED 
SSIs were identified for boron, chloride, and sulfate at one or more wells based on the October 2018 
detection monitoring event.  

A summary of the October 2018 constituent concentrations and the established benchmark 
concentrations is provided in Table 1. The constituent concentrations with SSIs above the 
background concentration are highlighted in the table. Concentration trends for the parameters with 
SSIs are shown in Appendix A. 

 OVERVIEW OF ASD 
This ASD report includes: 

• Background information (Section 2.0) 
• Evaluation of potential that SSIs are due to methodology or analysis (Section 3.0) 
• Evaluation of potential that SSIs are due to natural sources or man-made sources other 

than the CCR Units (Section 4.0)  
• ASD conclusions (Section 5.0) 
• Monitoring recommendations (Section 6.0) 

The CCR Rule constituent results from background and compliance sampling for parameters with 
SSIs are provided in Table 2. Complete laboratory reports for the background monitoring events and 
the October 2017 detection monitoring event were included in the 2017 Annual Groundwater 
Monitoring and Corrective Action Report (SCS, 2018a). The laboratory reports for the 2018 events 
were included in the 2018 Annual Report (SCS, 2019). 

 BACKGROUND 
To provide context for the ASD evaluation, the following background information is provided in this 
section of the report, prior to the ASD evaluation sections: 

• Geologic and hydrogeologic setting 
• CCR Rule monitoring system 
• Other monitoring wells 

A more detailed discussion of the background information for the site is provided in the ASD for the 
October 2017 event (SCS, 2018b). 
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 REGIONAL GEOLOGY AND HYDROGEOLOGY 

 Regional Information 
For the purposes of groundwater monitoring, the surficial sand and gravel aquifer is considered the 
uppermost aquifer, as defined under 40 CFR 257.53. Immediately underlying the surficial sand and 
gravel aquifer is the Cambrian-Ordovician sandstone aquifer. 

Additional details on the regional geology and hydrogeology were provided in the October 2017 ASD 
(SCS, 2018b). 

 Site Information 
Soils at the site are primarily sand to a depth of approximately 50 to 100 feet and overlie sandstone 
bedrock. Soils encountered during the site feasibility study for the COL ADF were described as 
generally sandy with interbedded silty clay lenses up to 20 feet thick (Warzyn, 1978). During drilling 
of CCR wells MW-301 and MW-302, the unconsolidated materials were identified as consisting 
primarily of silty sand. Boring logs for previously installed monitoring wells MW-33AR, MW-34A, 
MW-84A, and M-4R show silty sand and sand as the primary unconsolidated materials at these 
locations. All CCR monitoring wells are screened within the unconsolidated sand unit. 

Shallow groundwater at the site generally flows to the northwest across the existing landfill area, 
then generally flows west toward the Wisconsin River. A groundwater flow map for October 2018 is 
shown on Figure 3. The groundwater elevation data for the CCR monitoring wells are provided in 
Table 3. 

 CCR RULE MONITORING SYSTEM 
The groundwater monitoring system established in accordance with the CCR Rule consists of two 
upgradient (background) monitoring wells and three downgradient monitoring wells. The background 
wells include MW-301 and MW-84A. The downgradient wells include MW-302, MW-33AR, and 
MW-34A. The CCR Rule wells are installed within the sand and gravel aquifer. Well depths range 
from approximately 29 to 40 feet, measured from the top of the well casing. 

 OTHER MONITORING WELLS 
Additional groundwater monitoring wells currently exist at COL as part of the monitoring systems 
developed for the state monitoring program and for the other CCR units.  

Monitoring wells for the state monitoring program are installed in the unconsolidated sand and 
gravel unit, which is the uppermost aquifer as defined under 40 CFR 257.53. This shallow 
monitoring system includes water table wells and mid-depth piezometers. Well depths range from 
approximately 14 to 76 feet, measured from the top of the well casing. 

 METHODOLOGY AND ANALYSIS REVIEW 
To evaluate the potential that an SSI is due to a source other than the regulated CCR Unit, SCS used 
a two-step evaluation process. First, the sample collection, field and laboratory analysis, and 
statistical evaluation were reviewed to identify any potential error or analysis that led to exceedance 
of the benchmark. Second, potential alternative sources, including natural variation and man-made 
sources other than the CCR unit, were evaluated. This section of the report provides the findings of 
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the methodology and analysis review. Section 4.0 of the report addresses the potential alternative 
sources. 

 SAMPLING AND FIELD ANALYSIS 
Field notes and sampling results were reviewed to determine if any sampling error may have caused 
or contributed to the observed SSIs. Potential field sampling errors or issues could include 
mislabeling of samples, improper sample handling, missed holding times, cross contamination 
during sampling, or other field error. Field blank sample results were also reviewed for any indication 
of potential contamination from sampling equipment or containers. Based on the review of the field 
notes and results, SCS did not identify any indication that the SSI concentrations were due to a 
sampling error. 

SCS did not identify any issues with the field pH analysis based on review of the data and field notes. 
Because boron, chloride, and sulfate are laboratory parameters, there is little potential for a field 
analysis error to contribute to an SSI. 

 LABORATORY ANALYSIS REVIEW 
The laboratory reports for the October 2018 detection monitoring event were reviewed to determine 
if any laboratory analysis error or issue may have caused or contributed to an observed SSI for 
boron, chloride, or sulfate. The laboratory report review included reviewing the laboratory quality 
control flags and narrative, verifying that correct methods were used and desired detection limits 
were achieved, and checking the field and laboratory blank sample results.  

Based on the review of the laboratory reports, SCS did not identify any indication that the SSIs were 
due to a laboratory analysis error. There were no laboratory quality control flags or issues identified 
in the laboratory report that affect the usability of the data for detection monitoring. 

Time series plots of the SSI constituent analytical data were also reviewed for any anomalous results 
that might indicate a possible sampling or laboratory error (e.g., dilution error or incorrect sample 
labeling). The time series plots are provided in Appendix A.  

 STATISTICAL EVALUATION REVIEW 
The review of the statistical results and methods include a quality control check of the following: 

• Input analytical data vs. laboratory analytical reports 
• Review statistical method and outlier concentration lists for each monitoring well/CCR 

Unit 

Based on the review of the statistical evaluation, SCS did not identify any errors or issues in the 
statistical evaluation that caused or contributed to the determination of interwell SSIs for the 
October 2018 detection monitoring event. 

 SUMMARY OF METHODOLOGY AND ANALYSIS REVIEW 
FINDINGS 

In summary, there were no changes to the SSI determinations for the October 2018 monitoring 
event based on the methodology and analysis review, and no errors or issues causing or contributing 
to the reported SSIs were identified. 
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 ALTERNATIVE SOURCES 
This section of the report discusses the potential alternative sources for the boron, chloride, and 
sulfate SSIs at MW-33AR, MW-34A, and MW-302; identifies the most likely alternative source(s); and 
presents the lines of evidence indicating that an alternative source is the most likely cause of the 
observed SSIs. 

 POTENTIAL CAUSES OF SSI 

 Natural Variation 
The statistical analysis was completed using an interwell approach, comparing the October 2018 
detection monitoring results to the upper prediction limits (UPLs) calculated based on sampling of 
the background wells (MW-84A and MW-301). If concentrations of a constituent that is naturally 
present in the aquifer vary spatially, then the potential exists that the downgradient concentrations 
may be higher than upgradient concentrations due to natural variation. 

Although natural variation is present in the shallow aquifer, it does not appear likely that natural 
variation is the primary source causing the boron, chloride, and sulfate SSIs.  

 Man-Made Alternative Sources 
Man-made alternative sources that could potentially contribute to the boron, chloride, and sulfate 
SSIs could include the closed ash pond landfill, the active ash ponds, the former ash pond effluent 
ditch, the coal storage area, road salt use, railroad operations, or other plant operations.  

Based on the groundwater flow directions and on previous investigations at the site, the former ash 
pond effluent ditch appears to be the most likely cause of the boron and/or sulfate SSIs for wells 
MW-33AR, MW-34A, and MW-302. The ash pond effluent ditch also likely contributed to the chloride 
SSIs at MW-33AR and MW34A.  

Based on the higher chloride concentrations previously detected at MW-33AR from 2016 through 
April 2018, a non-CCR alternative source may also contribute to the chloride SSIs.  

 LINES OF EVIDENCE 
The lines of evidence indicating that the SSIs for boron, chloride, and/or sulfate in compliance wells 
MW-33AR, MW-34A, and MW-302, relative to the background wells, are due to an alternative source 
include: 

1. Elevated concentrations of boron, chloride, and/or sulfate were present in the area west of the 
landfill, where the three compliance wells are located, before the landfill was constructed. 

2. Monitoring performed under the state program documents that the concentrations of boron, 
chloride, and sulfate were elevated before CCR disposal in the landfill began, and have 
decreased since the landfill has been in operation. 

3. Groundwater flow directions have changed through time due to changes in water management 
at the plant, so that groundwater impacted by the effluent ditch formerly flowed to the east, 
under the landfill, and is now flowing west. 
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4. The increase in chloride results for well B-33AR in the last 2 years has not correlated with an 
increase in boron, as would be expected for a CCR leachate source; therefore, an alternative 
source is more likely. 

 Pre-Landfill Water Quality 
Elevated concentrations of boron, chloride, and sulfate were present in the area west of the landfill, 
where the three compliance wells are located, before the landfill was constructed. Groundwater 
monitoring performed in 1977 and 1978 as part of the feasibility study for the landfill permitting 
showed that wells located along the west side of the future landfill footprint, where the current 
compliance wells are located, had elevated results for sulfate, chloride, and specific conductance.  

The 1978 Feasibility Study (Warzyn, 1978) for the dry ADF discusses the influence of the ash pond 
effluent ditch on groundwater west of the proposed site. The former ash pond effluent ditch, shown 
on Figure 2, carried effluent from the ash ponds located north of the plant, and flowed south 
between the west side of the current landfill and the substation. Groundwater monitoring in 
December 1977 indicated that sulfate was present at 1,200 milligrams per liter (mg/L) in MW-33A, 
which was located near the point where the ash pond effluent discharged from a culvert into the 
effluent ditch. The sulfate concentration at this well decreased to 830 mg/L in the December 1978 
sampling (Warzyn, 1979). Current concentrations of sulfate in this area are much lower, but remain 
above background. The October 2018 sulfate result for MW-33AR (installed to replace MW-33A) was 
112 mg/L and at MW-34A were 123 mg/L. 

Selected text and tables from the 1978 Feasibility Study and the 1979 Supplementary Feasibility 
Study Report are included in Appendix B. 

 Long-Term Concentration Trends 
Monitoring performed under the state program documents that the concentrations of boron and 
sulfate were elevated before CCR disposal in the landfill began, and have decreased since the 
landfill has been in operation. Routine groundwater monitoring for the COL ADF began after the Plan 
of Operation was approved and prior to initial CCR disposal. The earliest data available from the 
WDNR Groundwater Environmental Monitoring System (GEMS) database is from September 1984. 
Initial placement of CCR in test plots in Module 1 of the ADF was approved in October 1984 and CCR 
disposal began sometime after that. Therefore, the initial groundwater monitoring results in the 
GEMS database represent pre-disposal conditions for the landfill.  

The historic monitoring data show that concentrations of boron and sulfate were significantly higher 
in the area west of the landfill where the compliance wells are located. Graphs of historical 
concentrations are provided in Appendix C. Results for compliance well MW-33AR are plotted with 
results from well MW-33A. MW-33AR was a replacement well for MW-33A at a slightly different 
location and depth. The well screen was installed approximately 10 feet higher in MW-33AR than in 
MW-33A, intersecting the water table, which may explain the increase in concentration that occurred 
with the well replacement. Results for compliance well MW-302 are plotted with results from 
monitoring well MW-85, which was located near the current MW-302 location (see Figure 2) and was 
monitored from September 1984 through September 1995. 

The recent boron, chloride, and sulfate concentrations are consistent with generally decreasing or 
stable historical concentrations at MW-33AR and MW-34A (Appendix A and Appendix C). 
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 Groundwater Flow Direction Changes 
Groundwater flow directions have changed through time due to changes in water management at 
the plant, so that groundwater impacted by the effluent ditch formerly flowed to the east, under the 
landfill, and is now flowing west. The 1978 Feasibility Study report states that the southern 2/3 of 
the proposed fill area (including the area of the active CCR landfill phases) exhibits a southeast and 
southerly groundwater flow direction, toward an agricultural drainage ditch southeast and south of 
the landfill area. The 1981 Plan of Operation indicates that flow in the landfill area is to the 
east-southeast. A water table map prepared by RMT, based on October 2002 water level 
measurements, shows flow under the landfill generally to the east and northeast from a groundwater 
high near the effluent ditch and Wisconsin Pollutant Discharge Elimination System (WPDES) pond 
between the landfill and the substation. The 1981 and 2002 water table maps are provided in 
Appendix D. 

Under current conditions, groundwater flow below the active landfill area is generally to the west and 
northwest. The flow changes with time reflect the termination of discharge to the ash pond effluent 
ditch in the mid-2000s. When discharge via this ditch was active, the ditch was a source of recharge 
to the groundwater and created a high groundwater area with flow moving away from the ditch to the 
east. After discharge to the ditch was terminated, water levels in this area decreased significantly 
and the groundwater flow direction changed. 

With the changes in groundwater flow, historically impacted groundwater moved in alternating 
directions. While the effluent ditch was active, impacted groundwater likely moved eastward past the 
current compliance wells, as indicated by the long-term concentration data. Although the compliance 
wells are downgradient from the landfill under current flow conditions, the observed groundwater 
impacts may be residual from the past when the wells were downgradient from the effluent ditch. 

 Chloride and Boron Leachate Concentrations 
The chloride results for well MW-33AR increased significantly in October 2016 through April 2018 
and decreased between April and October 2018 to concentrations similar to those detected prior to 
October 2016. Corresponding changes in boron concentrations were not detected during 2016 
through 2018, indicating that the source of the increasing chloride was not likely the CCR landfill. 
Sampling of the landfill leachate pond and the lysimeters indicates that boron and chloride 
concentrations are generally both elevated in leachate (Table 4). An alternative man-made source, 
such as salt, is a more likely source of chloride than the CCR Units. 

 ASD CONCLUSIONS 
The lines of evidence discussed above regarding the SSIs reported for boron, chloride, and sulfate 
concentrations in downgradient monitoring wells MW-33AR, MW-34A, and/or MW-302 demonstrate 
that the SSIs are likely primarily due to sources other than the CCR Units. Boron, sulfate, and 
chloride concentrations were elevated prior to disposal of CCR in the landfill and are associated with 
historical discharges from the ash ponds via the effluent ditch located west of the landfill. Elevated 
chloride concentrations detected at well MW-33AR appear likely to be related to an alternative 
non-CCR source, such as salt.  
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 SITE GROUNDWATER MONITORING RECOMMENDATIONS 
In accordance with section 257.94(e)(2) of the CCR Rule, the COL landfill site may continue with 
detection monitoring based on this ASD. The ASD report will be included in the 2019 Annual Report 
due January 31, 2019. 
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Boron, ug/L 37.4 13.8 25.0 10.1 J 34.3 24.3 27.8 678 601 683 682 208 209 241 233 691 1,950 203 296

Calcium, ug/L 138,400 77,500 76,600 74000 87,200 112,000 101,000 98,200 99,800 NA 66,900 69,600 69,600 NA 70,100 94,400 110,000 NA 56,900

Chloride, mg/L 6.52 5.1 4.8 4.2 4.0 2.3 3.2 119 188 32.6 14.4 7.6 8.2 17.1 19.9 6.9 15.0 1.7 J 1.8 J

Fluoride, mg/L 0.3 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 NA <0.10

Field pH, Std. Units 7.93 7.68 7.45 7.24 7.37 6.76 6.79 7.81 7.74 8.16 7.69 7.67 7.80 8.12 7.64 8.23 7.21 7.74 7.22

Sulfate, mg/L 37.1 2.2 J 2.8 J 1.6 J 27.5 8.6 19.2 175 163 124 112 98 144 141 123 78.4 109 30.0 26.9

Total Dissolved Solids, mg/L 514 314 328 330 362 464 424 606 692 466 388 340 412 460 392 446 598 280 288

Highlighted cell indicates the compliance well result is an SSI.  UPLs are based on a 1-of-2 retesting approach; therefore, for the April 2018 semiannual event
an SSI is indicated only if both the original result and the September 2018 retest are above the UPL and the LOQ.

Abbreviations:
UPL = Upper Prediction Limit NA = Not Analyzed LOQ = Limit of Quantification   LOD = Limit of Detection SSI = Statistically Significant Increase
J = Estimated concentration at or above the LOD and below the LOQ.

Notes:
1.  Interwell UPL based on parametric prediction limit based on 1-of-2 retesting methodology for all parameters except fluoride
     and total dissolved solids.  Parametric UPL for sulfate calculated using natural logarithm transformed data.
2. Interwell UPL for fluoride is non-parametric based on quantitation limit.  UPL for total dissolved solids based on non-parametric
     prediction limit (highest background value).   Non-parametric UPLs are based on 1-of-2 retesting methodology.
3. Interwell UPLs calculated from background well results for December 2015 through October 2017.

Created by: NDK Date:
Last revision by: NDK Date:
Checked by: NAS Date:
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Table 2. Analytical Results - Appendix III Constituents with SSIs
CCR Landfills, Columbia Generation Station

Pardeeville, Wisconsin

Well 
Group Well Collection Date Boron (μg/L) Chloride (mg/L) Sulfate (mg/L)

12/22/2015 26.5 3.7 J 9.3
4/5/2016 25.2 4 15.3
7/8/2016 23.6 3.5 J 15

10/13/2016 30.6 2.2 13.9
12/29/2016 32.8 2 J 12.3 J
1/25/2017 32.6 1.5 J 6.5
4/11/2017 28.8 2 10.3
6/6/2017 21.3 3.5 17.1
8/8/2017 30.6 5.5 31.6

10/23/2017 34.3 4 27.5
4/25/2018 24.3 2.3 8.6
10/22/2018 27.8 3.2 19.2
12/22/2015 11.9 4.9 4.9
4/5/2016 14 4.7 4.3
7/8/2016 14.7 5.1 3.7 J

10/13/2016 11.1 4.3 2.6 J
12/29/2016 14.7 4.7 2.7 J
1/25/2017 16.1 4.6 3
4/11/2017 12.9 4.9 2.8 J
6/6/2017 14.8 5.5 2.7 J
8/8/2017 22.9 5.5 2 J

10/24/2017 13.8 5.1 2.2 J
4/25/2018 25 4.8 2.8 J
10/22/2018 10.1 J 4.2 1.6 J
12/22/2015 80 4.2 37.4
4/5/2016 78.8 4.1 55.6
7/7/2016 134 3.1 J 35.4

10/13/2016 132 1.1 J 64.7
12/29/2016 106 1.2 J 56.4
1/25/2017 149 1.6 J 61.6
4/11/2017 322 1.6 J 81.3
6/6/2017 671 3.5 84.6
8/8/2017 833 4.5 79

10/24/2017 691 6.9 78.4
4/24/2018 1,950 15 109
9/21/2018 203 1.7 J 30
10/22/2018 296 1.8 J 26.9
12/21/2015 954 10.6 96.2
4/5/2016 813 12.5 91.5
7/7/2016 794 12.5 99.2

10/13/2016 827 52.5 124
12/29/2016 812 39.6 132
1/25/2017 763 41.4 133
4/11/2017 760 47.1 139
6/6/2017 692 68.1 151
8/7/2017 697 105 164

10/24/2017 678 119 175
4/24/2018 601 188 163
9/21/2018 683 32.6 124
10/22/2018 682 14.4 112
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Table 2. Analytical Results - Appendix III Constituents with SSIs
CCR Landfills, Columbia Generation Station

Pardeeville, Wisconsin

Well 
Group Well Collection Date Boron (μg/L) Chloride (mg/L) Sulfate (mg/L)

12/21/2015 230 4.9 69.9
4/5/2016 220 5.1 71.6
7/7/2016 216 5.6 63.4

10/13/2016 212 6.8 54.8
12/29/2016 224 7.1 63.9
1/25/2017 214 7.2 71.2
4/11/2017 214 6.2 87.6
6/6/2017 201 7.8 106
8/7/2017 205 7.4 105

10/24/2017 208 7.6 98
4/24/2018 209 8.2 144
9/21/2018 241 17.1 141
10/22/2018 233 19.9 123

Abbreviations:
μg/L = micrograms per liter or parts per billion (ppb)
mg/l = milligrams per liter or parts per million (ppm)
J = Estimated value below the laboratory's limit of quantitation

Notes:
(1) Analytical laboratory reports provided in the 2017 Annual Groundwater Monitoring
    and Corrective Action Report.

NDK Date: 3/13/2018
NAS Date: 3/6/2019
MDB Date: 3/27/2019
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Table 3.  Groundwater Elevations - State Monitoring Program and CCR Well Network
CCR Landfill Modules 1-3, Columbia Generating Station

Pardeeville, Wisconsin

Well Number MW-1AR MW-5R MW-33AR MW-33BR MW-34A MW-34B MW-37A MW-83 MW-84A MW-84B MW-86 MW-91AR MW-91B MW-92A MW-92B
Top of Casing Elevation (feet amsl) 822.55 805.44 808.29 808.39 805.95 806.05 813.04 807.96 814.28 814.26 824.79 809.03 808.45 808.47 808.41

Screen Length (ft)
Total Depth (ft from top of casing) 44.40 25.97 31.08 57.50 35.43 56.95 31.80 25.42 40.21 52.02 45.43 32.90 52.38 28.94 51.75
Top of Well Screen Elevation (ft) 778.15 779.47 777.21 750.89 770.52 749.10 781.24 782.54 774.07 762.24 779.36 776.13 756.07 779.53 756.66

Measurement Date
April 4-6, 2016 785.82 787.02 785.29 785.07 785.63 785.67 784.76 785.43 786.37 786.26 785.89 786.05 785.95 786.61 786.21

October 3-5, 2017 785.48 786.66 784.51 784.22 784.67 784.63 784.86 784.29 -- 786.49 785.58 786.08 785.83 786.47 786.02
October 9-10, 2017 -- -- -- -- -- -- -- -- 785.56 (2) -- -- -- -- -- --

April 23-25, 2018 783.99 785.36 783.09 786.36 781.77 780.79 783.28 783.32 785.88 784.91 782.54 784.71 784.53 785.23 784.81
October 23-25, 2018 788.25 789.71 788.77 787.96 787.88 787.73 787.62 788.26 788.32 788.19 788.21 788.59 788.31 789.32 788.87

Bottom of Well Elevation (ft) 778.15 779.47 777.21 750.89 770.52 749.10 781.24 782.54 774.07 762.24 779.36 776.13 756.07 779.53 756.66

Well Number M-3 M-4R MW-39A MW-39B MW-48A MW-48B MW-57 MW-59 MW-216R MW-217 MW-220RR
Top of Casing Elevation (feet amsl) 788.23 806.10 809.62 809.50 828.86 828.84 786.29 815.48 814.21 791.55 792.90

Screen Length (ft)
Total Depth (ft from top of casing) 16.90 25.55 34.80 76.07 51.88 75.80 14.40 38.50 37.85 37.37 18.96
Top of Well Screen Elevation (ft) 771.33 780.55 774.82 733.43 776.98 753.04 771.89 776.98 776.36 754.18 773.94

Measurement Date
April 4-6, 2016 784.21 789.09 785.27 785.27 784.79 784.76 783.21 784.97 785.68 785.02 784.36

October 3-5, 2017 780.93 787.04 783.35 783.18 784.30 784.19 782.37 784.23 783.89 782.48 782.61
April 23-25, 2018 782.89 790.43 782.86 782.87 783.14 783.09 783.04 783.02 783.23 783.26 783.45

October 22-24, 2018 782.95 788.47 787.12 786.88 787.12 786.99 783.48 787.73 787.49 784.90 784.52
Bottom of Well Elevation (ft) 771.33 780.55 774.82 733.43 776.98 753.04 771.89 776.98 776.36 754.18 773.94

Well Number MW-301 MW-302 MW-33AR MW-34A MW-84A
Top of Casing Elevation (feet amsl) 806.89 813.00 808.29 805.95 814.28

Screen Length (ft) 10 10 10 10 10
Total Depth (ft from top of casing) 29.40 33.6 31.08 35.43 40.21
Top of Well Screen Elevation (ft) 787.49 789.40 787.21 780.52 784.07

Measurement Date
April 4-5, 2016 786.78 785.81 785.29 785.63 786.37
July 7-8, 2016 786.31 786.28 785.19 785.05 785.89
July 28, 2016 NM NM NM 784.86 785.61

October 11-13, 2016 787.64 787.76 787.36 786.45 787.22
December 29, 2016 787.37 787.05 785.66 785.72 786.63
January 25-26, 2017 787.27 786.89 785.88 785.98 786.70
April 10 & 11, 2017 787.89 787.55 786.39 786.30 787.16

June 6, 2017 788.25 788.37 787.27 786.66 787.63
August 7-9, 2017 787.34 787.55 786.11 785.81 786.68

October 23-24, 2017 785.89 785.94 784.13 784.50 785.32
April 23-25, 2018 785.29 784.37 783.09 781.77 785.88

September 21, 2018 NM 788.37 787.90 787.01 NM
October 22-24, 2018 788.98 789.16 788.77 787.88 788.32

Bottom of Well Elevation (ft) 771.33 780.55 771.89 776.98 776.36

Notes: Created by: MDB Date: 5/6/2013
NM = not measured Last revision by: NAS Date: 3/6/2019

Checked by: MDB Date: 3/27/2019

(1) Water Levels collected during sample collection.
(2) The depth to water at MW-84A was not measured prior to purging for sampling during the October 3-5, 2017 sampling event.  The level was allowed to return to static and was measured on 10/10/2017.
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Table 4.  Analytical Results - Lysimeters and Leachate Pond
Wisconsin Power and Light - Columbia Dry Ash Disposal Facility

SCS Engineers Project #25216067

Monitoring Point
Monitoring 

Period

Monitoring 
Point Dry/ 

Broken
Boron, Total 

(µg/L)

Chloride, 
Total 

(mg/L)
Sulfate, Total 

(mg/L)

LS-1 2015-Apr DRY -- -- --

2015-Oct BROKEN -- -- --

2016-Apr DRY -- -- --

2016-Oct -- 6530 12.3 789

2017-Apr -- 6510 20.7 J 814

2017-Oct -- 6200 14.2 J 764

2018-Apr -- 5920 16 J 856

2018-Oct DRY -- --

LS-3R 2015-Apr -- 6480 20.6 B 807

2015-Oct DRY -- -- --

2016-Apr DRY -- -- --

2016-Oct DRY -- -- --

2017-Apr DRY -- -- --

2017-Oct DRY -- -- --

2018-Apr DRY -- -- --

2018-Oct -- 6180 26.2 J 841

LP-1 2015-Apr -- 4060 27.8 734

2015-Oct -- 4300 37.1 820

2016-Apr -- 1830 26.8 416

2016-Oct -- 4610 71.5 835

2017-Apr -- 2690 66.3 587

2017-Oct -- 4970 91.7 739

2018-Apr -- 2060 63.2 634

2018-Oct -- 2630 151 907

Abbreviations:
μg/L = micrograms per liter -- = not analyzed
mg/L = milligrams per liter µmhos/cm = micromhos/centimeter

Notes:
J = Estimated concentration at or above the LOD and below the LOQ.
Created by: TLC Date 12/1/2014
Last revision by: NDK Date 3/17/2019
Checked by: MDB Date 3/27/2019

I:\25216067.00\Deliverables\2019 ASD LF 1-3 1810\Tables\1810_tables\[4_Leachate_2015_2016_2018.xlsx]Lys LP1 App 



 

Alternative Source Demonstration www.scsengineers.com 
 

Figures 

1 Site Location Map 
2 Site Plan and Well Location Map 
3 Water Table Map – October 2018 
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Appendix A 

Trend Plots for CCR Wells 
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Appendix B 

Feasibility Study Water Quality Information 
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Appendix C 

Long-Term Concentration Trend Plots 
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Appendix D 

Historical Groundwater Flow Maps 
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 INTRODUCTION 
This Alternative Source Demonstration (ASD) was prepared to support compliance with the 
groundwater monitoring requirements of the “Coal Combustion Residuals (CCR) Final Rule” 
published by the U.S. Environmental Protection Agency (USEPA) in the Hazardous and Solid Waste 
Management System; Disposal of Coal Combustion Residuals from Electric Utilities; Final Rule, 
dated April 17, 2015 (USEPA, 2015), and subsequent amendments. Specifically, this report was 
prepared to fulfill the requirements of 40 CFR 257.94(e)(2). The applicable sections of the Rule are 
provided below in italics. 

 §257.94(E)(2) ALTERNATIVE SOURCE DEMONSTRATION 
REQUIREMENTS 

The owner and operator may demonstrate that a source other than the CCR Unit caused the 
statistically significant increase over background levels for a constituent or that the statistically 
significant increase resulted from error in sampling, analysis, statistical evaluation, or natural 
variation in groundwater quality. The owner or operator must complete the written demonstration 
within 90 days of detecting a statistically significant increase over background levels. 

An ASD is completed when there are exceedances of one or more benchmarks established within the 
groundwater monitoring program. The ASD is completed to determine if any other sources are likely 
causes of the identified exceedance(s) of established benchmark(s) at the site. This ASD was 
performed in response to results indicating a statistically significant increase (SSI) over background 
levels during detection monitoring under the CCR Rule. 

This ASD report is evaluating the SSIs observed in the statistical evaluation of the April 2019 
detection monitoring event at the Columbia Energy Center (COL) Dry Ash Disposal Facility, Modules 
1-3 CCR Units. The first ASD was prepared for this facility evaluating the SSIs observed in the 
statistical evaluation of the October 2017 detection monitoring event (SCS Engineers [SCS], 2018). 
The October 2017 ASD and subsequent semiannual updates have concluded that several lines of 
evidence demonstrated that SSIs reported for boron, chloride, sulfate, and total dissolved 
solids (TDS) concentrations in the downgradient monitoring wells were likely due to man-made 
sources other than the CCR units and/or naturally occurring constituents in the alluvial aquifer.  

As discussed in more detail in Section 4.2 of this ASD, the findings for the April 2019 monitoring 
event were consistent with those for the previous events. 

 SITE INFORMATION AND MAP 
The COL site is located at W8375 Murray Road, Pardeeville, Columbia County, Wisconsin (Figure 1). 
The COL site is an active coal-burning generating station which has been burning coal and disposing 
of CCR on site since the mid-1970s. The layout of the site is shown on Figure 2. The COL property 
includes two areas of CCR storage and disposal. These are the Dry Ash Disposal Facility (ADF) and 
the Ash Ponds Facility. This ASD will evaluate the conditions at the site for Modules 1-3 of the ADF 
only. The ADF is operated under the Wisconsin Department of Natural Resources (WDNR) License 
No. 3025. 
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The groundwater monitoring system for the COL ADF Modules 1-3 (MOD 1-3) is a multi-unit system, 
monitoring three existing CCR Units: 

• COL Dry ADF – Module 1 (existing CCR Landfill) 
• COL Dry ADF – Module 2 (existing CCR Landfill) 
• COL Dry ADF – Module 3 (existing CCR Landfill) 

A map showing the CCR Units and all background (or upgradient) and downgradient monitoring wells 
with identification numbers for the CCR groundwater monitoring program and the state monitoring 
program is provided as Figure 2. Separate monitoring systems have been established for Module 4 
of the COL ADF, for the primary ash pond and for the secondary ash pond. 

 STATISTICALLY SIGNIFICANT INCREASES IDENTIFIED 
SSIs were identified for boron, chloride, sulfate, and TDS at one or more wells based on the April 
2019 detection monitoring event.  

A summary of the April 2019 constituent concentrations and the established benchmark 
concentrations is provided in Table 1. The constituent concentrations with SSIs above the 
background concentration are highlighted in the table. Concentration trends for the parameters with 
SSIs are shown in Appendix A. 

 OVERVIEW OF ALTERNATIVE SOURCE DEMONSTRATION 
This ASD report includes: 

• Background information (Section 2.0) 
• Evaluation of potential that SSIs are due to methodology or analysis (Section 3.0) 
• Evaluation of potential that SSIs are due to natural sources or man-made sources other 

than the CCR Units (Section 4.0)  
• ASD conclusions (Section 5.0) 
• Monitoring recommendations (Section 6.0) 

The CCR Rule constituent results from background and compliance sampling for parameters with 
SSIs are provided in Table 2. The laboratory report for the April 2019 detection monitoring event will 
be included in the 2019 Annual Groundwater Monitoring and Corrective Action Report submitted in 
January 2020. Complete laboratory reports for the background monitoring events and the previous 
detection monitoring events were included in previous annual groundwater monitoring and corrective 
action reports.  

 BACKGROUND 
To provide context for the ASD evaluation, the following background information is provided in this 
section of the report, prior to the ASD evaluation sections: 

• Geologic and hydrogeologic setting 
• CCR Rule monitoring system 
• Other monitoring wells 
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A more detailed discussion of the background information for the site is provided in the ASD for the 
October 2017 event (SCS, 2018). 

 REGIONAL GEOLOGY AND HYDROGEOLOGY 

 Regional Information 
For the purposes of groundwater monitoring, the surficial sand and gravel aquifer is considered the 
uppermost aquifer, as defined under 40 CFR 257.53. Immediately underlying the surficial sand and 
gravel aquifer is the Cambrian-Ordovician sandstone aquifer. 

Additional details on the regional geology and hydrogeology were provided in the October 2017 ASD 
(SCS, 2018). 

 Site Information 
Soils at the site are primarily sand to a depth of approximately 50 to 100 feet and overlie sandstone 
bedrock. Soils encountered during the site feasibility study for the COL ADF were described as 
generally sandy with interbedded silty clay lenses up to 20 feet thick (Warzyn, 1978). During drilling 
of CCR wells MW-301 and MW-302, the unconsolidated materials were identified as consisting 
primarily of silty sand. Boring logs for previously installed monitoring wells MW-33AR, MW-34A, 
MW-84A, and M-4R show silty sand and sand as the primary unconsolidated materials at these 
locations. All CCR monitoring wells are screened within the unconsolidated sand unit. 

Shallow groundwater at the site generally flows to the northwest across the existing landfill area, 
then generally flows west toward the Wisconsin River. A groundwater flow map for April 2019 is 
shown on Figure 3. The groundwater elevation data for the CCR monitoring wells are provided in 
Table 3. 

 CCR RULE MONITORING SYSTEM 
The groundwater monitoring system established in accordance with the CCR Rule consists of two 
upgradient (background) monitoring wells and three downgradient monitoring wells. The background 
wells include MW-301 and MW-84A. The downgradient wells include MW-302, MW-33AR, and 
MW-34A. The CCR Rule wells are installed within the sand and gravel aquifer. Well depths range 
from approximately 29 to 40 feet, measured from the top of the well casing. 

 OTHER MONITORING WELLS 
Additional groundwater monitoring wells currently exist at COL as part of the monitoring systems 
developed for the state monitoring program and for the other CCR units.  

Monitoring wells for the state monitoring program are installed in the unconsolidated sand and 
gravel unit, which is the uppermost aquifer as defined under 40 CFR 257.53. This shallow 
monitoring system includes water table wells and mid-depth piezometers. Well depths range from 
approximately 14 to 76 feet, measured from the top of the well casing. 

 METHODOLOGY AND ANALYSIS REVIEW 
To evaluate the potential that an SSI is due to a source other than the regulated CCR Unit, SCS used 
a two-step evaluation process. First, the sample collection, field and laboratory analysis, and 
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statistical evaluation were reviewed to identify any potential error or analysis that led to exceedance 
of the benchmark. Second, potential alternative sources, including natural variation and man-made 
sources other than the CCR unit, were evaluated. This section of the report provides the findings of 
the methodology and analysis review. Section 4.0 of the report addresses the potential alternative 
sources. 

 SAMPLING AND FIELD ANALYSIS 
Field notes and sampling results were reviewed to determine if any sampling error may have caused 
or contributed to the observed SSIs. Potential field sampling errors or issues could include 
mislabeling of samples, improper sample handling, missed holding times, cross contamination 
during sampling, or other field error. Field blank sample results were also reviewed for any indication 
of potential contamination from sampling equipment or containers. Based on the review of the field 
notes and results, SCS did not identify any indication that the SSI concentrations were due to a 
sampling error. 

SCS did not identify any issues with the field analysis based on review of the data and field notes. 
Because boron, chloride, sulfate, and TDS are laboratory parameters, there is little potential for a 
field analysis error to contribute to an SSI. 

 LABORATORY ANALYSIS REVIEW 
The laboratory reports for the April 2019 detection monitoring event were reviewed to determine if 
any laboratory analysis error or issue may have caused or contributed to an observed SSI for boron, 
chloride, sulfate, or TDS. The laboratory report review included reviewing the laboratory quality 
control flags and narrative, verifying that correct methods were used and desired detection limits 
were achieved, and checking the field and laboratory blank sample results.  

Based on the review of the laboratory reports, SCS did not identify any indication that the SSIs were 
due to a laboratory analysis error. There were no laboratory quality control flags or issues identified 
in the laboratory report that affect the usability of the data for detection monitoring. 

Time series plots of the SSI constituent analytical data were also reviewed for any anomalous results 
that might indicate a possible sampling or laboratory error (e.g., dilution error or incorrect sample 
labeling). The time series plots are provided in Appendix A. The concentrations observed are similar 
to historical concentrations with the exception of MW-33AR which has recent concentration 
increases of chloride, sulfate, and TDS. The boron concentration at MW-33AR is consistent with 
previously observed concentrations at this monitoring well (Appendix A). 

 STATISTICAL EVALUATION REVIEW 
The review of the statistical results and methods include a quality control check of the following: 

• Input analytical data vs. laboratory analytical reports 
• Statistical method and process for each SSI 

Based on the review of the statistical evaluation, SCS did not identify any errors or issues in the 
statistical evaluation that caused or contributed to the determination of interwell SSIs for the 
April 2019 detection monitoring event. 
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 SUMMARY OF METHODOLOGY AND ANALYSIS REVIEW 
FINDINGS 

In summary, there were no changes to the SSI determinations for the April 2019 monitoring event 
based on the methodology and analysis review, and no errors or issues causing or contributing to the 
reported SSIs were identified. 

 ALTERNATIVE SOURCES 
This section of the report discusses the potential alternative sources for the boron, chloride, sulfate, 
and TDS SSIs at the downgradient monitoring wells; identifies the most likely alternative source(s); 
and presents the lines of evidence indicating that an alternative source is the most likely cause of 
the observed SSIs. 

 POTENTIAL CAUSES OF SSI 

 Natural Variation 
The statistical analysis was completed using an interwell approach, comparing the April 2019 
detection monitoring results to the upper prediction limits (UPLs) calculated based on sampling of 
the background wells (MW-84A and MW-301). If concentrations of a constituent that is naturally 
present in the aquifer vary spatially, then the potential exists that the downgradient concentrations 
may be higher than upgradient concentrations due to natural variation. 

Although natural variation is present in the shallow aquifer, it does not appear likely that natural 
variation is the primary source causing the boron, chloride, sulfate, and TDS SSIs.  

 Man-Made Alternative Sources 
Man-made alternative sources that could potentially contribute to the boron, chloride, sulfate, and 
TDS SSIs could include the closed ash pond landfill, the active ash ponds, the former ash pond 
effluent ditch, the coal storage area, road salt use, railroad operations, or other plant operations.  

Based on the groundwater flow directions and on previous investigations at the site, the former ash 
pond effluent ditch appears to be the most likely cause of the boron and/or sulfate SSIs for wells 
MW-33AR, MW-34A, and MW-302. The ash pond effluent ditch also likely contributed to the chloride 
SSIs at MW-33AR and MW34A.  

The higher chloride and TDS concentrations at MW-33AR are likely related to a non-CCR alternative 
source. 

 LINES OF EVIDENCE 
The lines of evidence indicating that the SSIs for boron, chloride, sulfate, and TDS in compliance 
wells MW-33AR, MW-34A, and MW-302, relative to the background wells, are due to an alternative 
source include: 

1. Elevated concentrations of boron, chloride, sulfate, and TDS were present in the area west of the 
landfill, where the three compliance wells are located, before the landfill was constructed. 
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2. Monitoring performed under the state program documents that the concentrations of boron, 
chloride, and sulfate were elevated before CCR disposal in the landfill began, and have 
decreased since the landfill has been in operation. 

3. Groundwater flow directions have changed through time due to changes in water management 
at the plant, so that groundwater impacted by the effluent ditch formerly flowed to the east, 
under the landfill, and is now flowing west and/or north. 

4. The increase in chloride and TDS results for well B-33AR in the last 2 years has not correlated 
with an increase in boron, as would be expected for a CCR leachate source; therefore, an 
alternative source is more likely. 

 Pre-Landfill Water Quality 
Elevated concentrations of boron, chloride, sulfate, and TDS were present in the area west of the 
landfill, where the three compliance wells are located, before the landfill was constructed. 
Groundwater monitoring performed in 1977 and 1978 as part of the feasibility study for the landfill 
permitting showed that wells located along the west side of the future landfill footprint, where the 
current compliance wells are located, had elevated results for sulfate, chloride, and specific 
conductance. TDS was not monitored, but is generally correlated with specific conductance.  

The 1978 Feasibility Study (Warzyn, 1978) for the dry ADF discusses the influence of the ash pond 
effluent ditch on groundwater west of the proposed site. The former ash pond effluent ditch, shown 
on Figure 2, carried effluent from the ash ponds located north of the plant, and flowed south 
between the west side of the current landfill and the substation. Groundwater monitoring in 
December 1977 indicated that sulfate was present at 1,200 milligrams per liter (mg/L) in MW-33A, 
which was located near the point where the ash pond effluent discharged from a culvert into the 
effluent ditch. The sulfate concentration at this well decreased to 830 mg/L in the December 1978 
sampling (Warzyn, 1979). Current concentrations of sulfate in this area are much lower, but remain 
above background. The October 2018 sulfate result for MW-33AR (installed to replace MW-33A) was 
112 mg/L and at MW-34A were 123 mg/L. 

Selected text and tables from the 1978 Feasibility Study and the 1979 Supplementary Feasibility 
Study Report are included in Appendix B. 

 Long-Term Concentration Trends 
Monitoring performed under the state program documents that the concentrations of boron and 
sulfate were elevated before CCR disposal in the landfill began, and have decreased since the 
landfill has been in operation. Routine groundwater monitoring for the COL ADF began after the Plan 
of Operation was approved and prior to initial CCR disposal. The earliest data available from the 
WDNR Groundwater Environmental Monitoring System (GEMS) database is from September 1984. 
Initial placement of CCR in test plots in Module 1 of the ADF was approved in October 1984 and CCR 
disposal began sometime after that. Therefore, the initial groundwater monitoring results in the 
GEMS database represent pre-disposal conditions for the landfill.  

The historic monitoring data show that concentrations of boron and sulfate were significantly higher 
in the area west of the landfill where the compliance wells are located. Graphs of historical 
concentrations are provided in Appendix C. Results for compliance well MW-33AR are plotted with 
results from well MW-33A. MW-33AR was a replacement well for MW-33A at a slightly different 
location and depth. The well screen was installed approximately 10 feet higher in MW-33AR than in 
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MW-33A, intersecting the water table, which may explain the increase in concentration that occurred 
with the well replacement. Results for compliance well MW-302 are plotted with results from 
monitoring well MW-85, which was located near the current MW-302 location (see Figure 2) and was 
monitored from September 1984 through September 1995. 

The recent boron concentrations are consistent with generally decreasing or stable historical 
concentrations at MW-33AR and MW-34A (Appendix A and Appendix C). 

 Groundwater Flow Direction Changes 
Groundwater flow directions have changed through time due to changes in water management at 
the plant, so that groundwater impacted by the effluent ditch formerly flowed to the east, under the 
landfill, and is now flowing west. The 1978 Feasibility Study report states that the southern 2/3 of 
the proposed fill area (including the area of the active CCR landfill phases) exhibits a southeast and 
southerly groundwater flow direction, toward an agricultural drainage ditch southeast and south of 
the landfill area. The 1981 Plan of Operation indicates that flow in the landfill area is to the 
east-southeast. A water table map prepared by RMT, based on October 2002 water level 
measurements, shows flow under the landfill generally to the east and northeast from a groundwater 
high near the effluent ditch and Wisconsin Pollutant Discharge Elimination System (WPDES) pond 
between the landfill and the substation. The 1981 and 2002 water table maps are provided in 
Appendix D. 

Under current conditions, groundwater flow below the active landfill area is generally to the west and 
northwest. The flow changes with time reflect the termination of discharge to the ash pond effluent 
ditch in the mid-2000s. When discharge via this ditch was active, the ditch was a source of recharge 
to the groundwater and created a high groundwater area with flow moving away from the ditch to the 
east. After discharge to the ditch was terminated, water levels in this area decreased significantly 
and the groundwater flow direction changed. 

With the changes in groundwater flow, historically impacted groundwater moved in alternating 
directions. While the effluent ditch was active, impacted groundwater likely moved eastward past the 
current compliance wells, as indicated by the long-term concentration data. Although the compliance 
wells are downgradient from the landfill under current flow conditions, the observed groundwater 
impacts may be residual from the past when the wells were downgradient from the effluent ditch. 

 Chloride and Boron Leachate Concentrations 
The chloride and TDS results for well MW-33AR increased significantly without a corresponding 
increase in boron, indicating the source of the increasing chloride and TDS is not likely the CCR 
landfill. Sampling of the landfill leachate pond and the lysimeters indicates that boron and chloride 
concentrations are generally both elevated in leachate (Table 4). Furthermore, the chloride 
concentration in the April 2019 sample from MW-33AR was significantly higher than the chloride 
concentrations measured in the leachate, indicating the leachate is not the source (Tables 2 and 4). 
An alternative man-made source, such as road salt, is a more likely source of chloride than the CCR 
Units. The TDS increase correlated closely with the chloride increase and likely has the same 
alternative source. 
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 ALTERNATIVE SOURCE DEMONSTRATION CONCLUSIONS 
The lines of evidence discussed above regarding the SSIs reported for boron, chloride, sulfate, and 
TDS concentrations in downgradient monitoring wells MW-33AR, MW-34A, and/or MW-302 
demonstrate that the SSIs are likely primarily due to sources other than the CCR Units. Boron, 
sulfate, and chloride concentrations were elevated prior to disposal of CCR in the landfill and are 
associated with historical discharges from the ash ponds via the effluent ditch located west of the 
landfill. Elevated chloride and TDS concentrations detected at well MW-33AR appear likely to be 
related to an alternative non-CCR source, such as salt. 

 SITE GROUNDWATER MONITORING RECOMMENDATIONS 
In accordance with section 257.94(e)(2) of the CCR Rule, the COL MOD 1-3 CCR Units may continue 
with detection monitoring based on this ASD. The ASD report will be included in the 2019 Annual 
Report due January 31, 2020. 

 REFERENCES 
SCS, 2018, Alternative Source Demonstration, October 2017 Detection Monitoring, Columbia Energy 
Center Dry Ash Disposal Facility, April 2018. 

USEPA, 2015, Hazardous and Solid Waste Management System; Disposal of Coal Combustion 
Residuals from Electric Utilities; Final Rule. April 2015. 

Warzyn Engineering, Inc., 1978, Feasibility Study, Proposed Fly Ash and/or Scrubber Sludge Disposal 
Facility – Columbia Site, Wisconsin Power and Light Company, Town of Pacific, Columbia County, WI, 
January 1978. 

Warzyn Engineering, Inc., 1979, and Preliminary Engineering Concepts, Columbia Site, Wisconsin 
Power and Light Company, Town of Pacific, Columbia County, WI, January 1978. 
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Boron, ug/L 37.4 13.8 25.0 10.1 J 13.6 34.3 24.3 27.8 26.9 678 601 683 682 568 208 209 241 233 204 691 1,950 203 296 254

Calcium, ug/L 138,400 77,500 76,600 74000 80,100 87,200 112,000 101,000 126,000 P6 98,200 99,800 NA 66,900 131,000 69,600 69,600 NA 70,100 67,500 94,400 110,000 NA 56,900 62,400

Chloride, mg/L 6.52 5.1 4.8 4.2 3.6 B 4.0 2.3 3.2 2.9 J,B 119 188 32.6 14.4 229 7.6 8.2 17.1 19.9 18.7 6.9 15.0 1.7 J 1.8 J 1.5 J

Fluoride, mg/L DQ <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.50 D3 <0.10 <0.10 NA <0.10 <0.10 <0.10 <0.10 NA <0.10 <0.10 <0.10 <0.10 NA <0.10 <0.10

Field pH, Std. Units 7.93 7.68 7.45 7.24 7.03 7.37 6.76 6.79 6.62 7.81 7.74 8.16 7.69 7.72 7.67 7.80 8.12 7.64 7.73 8.23 7.21 7.74 7.22 7.32

Sulfate, mg/L 37.1 2.2 J 2.8 J 1.6 J 1.4 J 27.5 8.6 19.2 5.3 J 175 163 124 112 201 98 144 141 123 70.4 78.4 109 30.0 26.9 25.2

Total Dissolved Solids, mg/L 514 314 328 330 318 362 464 424 462 606 692 466 388 784 340 412 460 392 310 446 598 280 288 290

Highlighted cell indicates the compliance well result is an SSI.  UPLs are based on a 1-of-2 retesting approach; therefore, for the April 2018 semiannual event
an SSI is indicated only if both the original result and the September 2018 retest are above the UPL and the LOQ.

Abbreviations:
UPL = Upper Prediction Limit NA = Not Analyzed LOQ = Limit of Quantification LOD = Limit of Detection SSI = Statistically Significant Increase DQ = Double Qualification
B = Analyte was detected in the associated Method Blank.
J = Estimated concentration at or above the LOD and below the LOQ.
D3 = Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.
P6 = Matrix Spike Recovery was outside laboratory control limits due to a parent sample concentrations notably higher than the spike level.

Notes:
1.  Interwell UPL is based on the parametric prediction limit with 1-of-2 retesting methodology for all parameters except fluoride.
     and total dissolved solids.  Parametric UPL for sulfate calculated using natural logarithm transformed data.
2. Interwell UPL for fluoride is based on the double quantification rule, because fluoride was not detected above the LOQ in the background samples.
3. Interwell UPL for total dissolved solids is nonparametric limit.
4. Interwell UPLs calculated from background well results for December 2015 through October 2017.

Created by: NDK Date:
Last revision by: NDK Date:

Checked by: AJR Date:

I:\25219067.00\Deliverables\2019 April ASD COL MOD 1-3 LF\Tables\[1_CCR GW Screening Summary_COL LF Mod 1_3 updated.xlsx]Table

4/3/2019

Apr-19

4/3/2019

Apr-19 Apr-19
MW-84A MW-301 MW-33AR MW-34A

Apr-19

Compliance WellsBackground Wells
MW-302

Oct-18

9/24/2019

10/22/2018

Oct-17 Apr-18 Oct-17 Apr-18Apr-18 Oct-17 Apr-18 Oct-17

4/2/2019

Apr-19

9/24/2019

4/25/2018 10/24/2017 4/24/201810/24/2017  4/24/2018 10/24/2017

5/1/2018

4/24/201810/23/2017 4/25/2018 Resample
9/21/201810/22/2018 4/4/20194/2/2019

Table 1.  Groundwater Analytical Results - Detection Monitoring
Columbia Dry ADF, Modules 1-3 / SCS Engineers Project #25219067.00

Parameter Name
10/24/2017 Resample

9/21/2018
Resample 
9/21/2018

Interwell 
Upper 

Prediction 
Limit (UPL)

Oct-17 Apr-18 Oct-18 Oct-18 Oct-18 Oct-18

10/22/201810/22/201810/22/2018
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Well 
Group Well Collection Date Boron (μg/L) Chloride 

(mg/L) Sulfate (mg/L) Total Dissolved 
Solids (mg/L)

12/22/2015 26.5 3.7 J 9.3 478
4/5/2016 25.2 4 15.3 486
7/8/2016 23.6 3.5 J 15 464

10/13/2016 30.6 2.2 13.9 490
12/29/2016 32.8 2 J 12.3 J 444
1/25/2017 32.6 1.5 J 6.5 514
4/11/2017 28.8 2 10.3 502
6/6/2017 21.3 3.5 17.1 458
8/8/2017 30.6 5.5 31.6 462

10/23/2017 34.3 4 27.5 362
4/25/2018 24.3 2.3 8.6 464

10/22/2018 27.8 3.2 19.2 424
4/3/2019 26.9 2.9 J, B 5.3 J 462

12/22/2015 11.9 4.9 4.9 316
4/5/2016 14 4.7 4.3 322
7/8/2016 14.7 5.1 3.7 J 316

10/13/2016 11.1 4.3 2.6 J 324
12/29/2016 14.7 4.7 2.7 J 316
1/25/2017 16.1 4.6 3 328
4/11/2017 12.9 4.9 2.8 J 342
6/6/2017 14.8 5.5 2.7 J 344
8/8/2017 22.9 5.5 2 J 342

10/24/2017 13.8 5.1 2.2 J 314
4/25/2018 25 4.8 2.8 J 328

10/22/2018 10.1 J 4.2 1.6 J 330
4/3/2019 13.6 3.6 B 1.4 J 318

12/22/2015 80 4.2 37.4 312
4/5/2016 78.8 4.1 55.6 312
7/7/2016 134 3.1 J 35.4 344

10/13/2016 132 1.1 J 64.7 360
12/29/2016 106 1.2 J 56.4 330
1/25/2017 149 1.6 J 61.6 384
4/11/2017 322 1.6 J 81.3 436
6/6/2017 671 3.5 84.6 466
8/8/2017 833 4.5 79 470

10/24/2017 691 6.9 78.4 446
4/24/2018 1,950 15 109 598
9/21/2018 203 1.7 J 30 280

10/22/2018 296 1.8 J 26.9 288
4/2/2019 254 1.5 J 25.2 290

Table 2. Analytical Results - Appendix III Constituents with SSIs
Columbia Dry ADF, Modules 1-3
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Well 
Group Well Collection Date Boron (μg/L) Chloride 

(mg/L) Sulfate (mg/L) Total Dissolved 
Solids (mg/L)

Table 2. Analytical Results - Appendix III Constituents with SSIs
Columbia Dry ADF, Modules 1-3

12/21/2015 954 10.6 96.2 356
4/5/2016 813 12.5 91.5 354
7/7/2016 794 12.5 99.2 364

10/13/2016 827 52.5 124 456
12/29/2016 812 39.6 132 440
1/25/2017 763 41.4 133 426
4/11/2017 760 47.1 139 446
6/6/2017 692 68.1 151 492
8/7/2017 697 105 164 598

10/24/2017 678 119 175 606
4/24/2018 601 188 163 692
9/21/2018 683 32.6 124 466

10/22/2018 682 14.4 112 388
4/2/2019 568 229 201 784

12/21/2015 230 4.9 69.9 324
4/5/2016 220 5.1 71.6 298
7/7/2016 216 5.6 63.4 304

10/13/2016 212 6.8 54.8 288
12/29/2016 224 7.1 63.9 242
1/25/2017 214 7.2 71.2 310
4/11/2017 214 6.2 87.6 330
6/6/2017 201 7.8 106 366
8/7/2017 205 7.4 105 358

10/24/2017 208 7.6 98 340
4/24/2018 209 8.2 144 412
9/21/2018 241 17.1 141 460

10/22/2018 233 19.9 123 392
4/4/2019 204 18.7 70.4 310

Abbreviations:
μg/L = micrograms per liter or parts per billion (ppb)
mg/l = milligrams per liter or parts per million (ppm)
J = Estimated value below the laboratory's limit of quantitation
B = Analyte was detected in the associated Method Blank.

Notes:
(1) Analytical laboratory reports provided in the 2017 Annual Groundwater Monitoring
    and Corrective Action Report.

NDK Date: 3/13/2018
NDK Date: 9/30/2019
LMH Date: 9/30/2019
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Table 3.  Groundwater Elevations - State Monitoring Program and CCR Well Network
Columbia Generating Station

Well Number MW-1AR MW-5R MW-33AR MW-33BR MW-34A MW-34B MW-37A MW-83 MW-84A MW-84B MW-86 MW-91AR MW-91B MW-92A MW-92B
Top of Casing Elevation (feet amsl) 822.55 805.44 808.29 808.39 805.95 806.05 813.04 807.96 814.28 814.26 824.79 809.03 808.45 808.47 808.41

Screen Length (ft)
Total Depth (ft from top of casing) 44.40 25.97 31.08 57.50 35.43 56.95 31.80 25.42 40.21 52.02 45.43 32.90 52.38 28.94 51.75
Top of Well Screen Elevation (ft) 778.15 779.47 777.21 750.89 770.52 749.10 781.24 782.54 774.07 762.24 779.36 776.13 756.07 779.53 756.66

Measurement Date
April 4-6, 2016 785.82 787.02 785.29 785.07 785.63 785.67 784.76 785.43 786.37 786.26 785.89 786.05 785.95 786.61 786.21

October 3-5, 2017 785.48 786.66 784.51 784.22 784.67 784.63 784.86 784.29 -- 786.49 785.58 786.08 785.83 786.47 786.02
October 9-10, 2017 -- -- -- -- -- -- -- -- 785.56 (2) -- -- -- -- -- --

April 23-25, 2018 783.99 785.36 783.09 786.36 781.77 780.79 783.28 783.32 785.88 784.91 782.54 784.71 784.53 785.23 784.81
October 23-25, 2018 788.25 789.71 788.77 787.96 787.88 787.73 787.62 788.26 788.32 788.19 788.21 788.59 788.31 789.32 788.87

April 1-4, 2019 787.05 788.64 786.63 786.54 786.82 786.92 786.47 786.78 787.35 787.34 787.16 787.45 787.18 788.04 787.63
Bottom of Well Elevation (ft) 778.15 779.47 777.21 750.89 770.52 749.10 781.24 782.54 774.07 762.24 779.36 776.13 756.07 779.53 756.66

Well Number M-3 M-4R MW-39A MW-39B MW-48A MW-48B MW-57 MW-59 MW-216R MW-217 MW-220RR
Top of Casing Elevation (feet amsl) 788.23 806.10 809.62 809.50 828.86 828.84 786.29 815.48 814.21 791.55 792.90

Screen Length (ft)
Total Depth (ft from top of casing) 16.90 25.55 34.80 76.07 51.88 75.80 14.40 38.50 37.85 37.37 18.96
Top of Well Screen Elevation (ft) 771.33 780.55 774.82 733.43 776.98 753.04 771.89 776.98 776.36 754.18 773.94

Measurement Date
April 4-6, 2016 784.21 789.09 785.27 785.27 784.79 784.76 783.21 784.97 785.68 785.02 784.36

October 3-5, 2017 780.93 787.04 783.35 783.18 784.30 784.19 782.37 784.23 783.89 782.48 782.61
April 23-25, 2018 782.89 790.43 782.86 782.87 783.14 783.09 783.04 783.02 783.23 783.26 783.45

October 22-24, 2018 782.95 788.47 787.12 786.88 787.12 786.99 783.48 787.73 787.49 784.90 784.52
April 1-4, 2019 785.68 789.44 786.28 786.31 786.56 786.45 785.27 787.39 786.53 786.33 785.46

Bottom of Well Elevation (ft) 771.33 780.55 774.82 733.43 776.98 753.04 771.89 776.98 776.36 754.18 773.94

Well Number MW-301 MW-84A MW-302 MW-33AR MW-34A MW-303 MW-304 MW-305 M-4R MW-306 MW-307 MW-308 MW-309 MW-310 MW-311
Top of Casing Elevation (feet amsl) 806.89 814.28 813.00 808.29 805.95 811.52 805.42 806.32 806.1 807.63 806.89 806.9 813.27 813.62 809.74

Screen Length (ft) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Total Depth (ft from top of casing) 29.40 40.21 33.6 31.08 35.43 35.8 25.7 25.6 39.58 27 26.5 28 37.67 38.41 36.19
Top of Well Screen Elevation (ft) 787.49 784.07 789.40 787.21 780.52 785.72 789.72 790.72 776.52 790.63 790.39 788.90 785.60 785.21 783.55

Measurement Date
April 4-5, 2016 786.78 786.37 785.81 785.29 785.63 785.48 788.08 789.61 789.09 -- -- -- -- -- --
July 7-8, 2016 786.31 785.89 786.28 785.19 785.05 784.60 787.36 789.26 787.43 -- -- -- -- -- --
July 28, 2016 NM 785.61 NM NM 784.86 784.35 NM NM NM -- -- -- -- -- --

October 11-13, 2016 787.64 787.22 787.76 787.36 786.45 786.18 788.18 789.78 787.88 -- -- -- -- -- --
December 29, 2016 787.37 786.63 787.05 785.66 785.72 NM NM NM NM -- -- -- -- -- --
January 25-26, 2017 787.27 786.70 786.89 785.88 785.98 785.28 789.34 789.36 789.64 785.50 785.36 785.73 -- -- --
April 10 & 11, 2017 787.89 787.16 787.55 786.39 786.30 786.00 788.22 789.57 787.95 786.22 785.64 786.51 -- -- --

June 6, 2017 788.25 787.63 788.37 787.27 786.66 786.49 788.58 789.79 787.83 786.85 786.07 786.46 -- -- --
August 7-9, 2017 787.34 786.68 787.55 786.11 785.81 785.42 789.52 789.30 788.54 785.69 785.19 785.37 -- -- --

October 23-24, 2017 785.89 785.32 785.94 784.13 784.50 783.92 788.97 788.14 788.00 783.97 784.79 784.17 -- -- --
February 21, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 783.19 783.05 783.02
March 23, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 783.10 783.10 783.00
April 23-25, 2018 785.29 785.88 784.37 783.09 781.77 783.27 789.69 787.67 790.43 783.24 783.65 782.65 783.07 782.97 781.83

May 24, 2018 NM NM NM NM NM NM NM NM NM 785.79 785.09 NM 785.45 785.97 786.11
June 23, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 786.03 786.64 786.47
July 23, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 786.27 786.35 786.55

August 7, 2018 787.06 786.55 NM NM NM 785.20 788.25 788.56 787.63 NM NM NM NM NM NM
August 22, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 785.54 785.40 785.46

September 21, 2018 NM NM 788.37 787.90 787.01 786.50 NM NM NM NM NM NM 787.08 787.24 787.66
October 22-24, 2018 788.98 788.32 789.16 788.77 787.88 787.51 789.05 790.04 788.47 787.66 786.57 787.81 787.99 788.18 788.64

April 1-4, 2019 787.04 787.35 787.56 786.63 786.82 786.52 789.72 790.07 789.44 786.72 786.71 787.53 786.30 786.38 786.38
Bottom of Well Elevation (ft) 771.33 776.36 780.55 771.89 776.98 774.82 733.43 776.98 753.04 780.63 780.39 778.90 775.60 775.21 773.55

Notes: Created by: MDB Date: 5/6/2013
NM = not measured Last revision by: NDK Date: 8/1/2019

Checked by: AJR Date: 8/21/2019

(1) Water Levels collected during sample collection.
(2) The depth to water at MW-84A was not measured prior to purging for sampling during the October 3-5, 2017 sampling event.  The level was allowed to return to static and was measured on 10/10/2017.
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Table 4.  Analytical Results - Lysimeters and Leachate Pond
Columbia Dry Ash Disposal Facility

SCS Engineers Project #25219067.00

Monitoring Point
Monitoring 

Period

Monitoring 
Point Dry/ 

Broken
Boron, Total 

(µg/L)

Chloride, 
Total 

(mg/L)
Sulfate, Total 

(mg/L)
LS-1 2015-Apr DRY -- -- --

2015-Oct BROKEN -- -- --

2016-Apr DRY -- -- --

2016-Oct -- 6530 12.3 789

2017-Apr -- 6510 20.7 J 814

2017-Oct -- 6200 14.2 J 764

2018-Apr -- 5920 16 J 856

2018-Oct DRY -- --

2019-Apr -- 5,640 22 J 911

LS-3R 2015-Apr -- 6480 20.6 B 807

2015-Oct DRY -- -- --

2016-Apr DRY -- -- --

2016-Oct DRY -- -- --

2017-Apr DRY -- -- --

2017-Oct DRY -- -- --

2018-Apr DRY -- -- --

2018-Oct -- 6180 26.2 J 841

2019-Apr DRY -- -- --

LP-1 2015-Apr -- 4060 27.8 734

2015-Oct -- 4300 37.1 820

2016-Apr -- 1830 26.8 416

2016-Oct -- 4610 71.5 835

2017-Apr -- 2690 66.3 587

2017-Oct -- 4970 91.7 739

2018-Apr -- 2060 63.2 634

2018-Oct -- 2630 151 907

2019-Apr -- 570 35.1 249

Table 4. Page 1 of 2



Table 4.  Analytical Results - Lysimeters and Leachate Pond
Columbia Dry Ash Disposal Facility

SCS Engineers Project #25219067.00

Abbreviations:
μg/L = micrograms per liter -- = not analyzed
mg/L = milligrams per liter µmhos/cm = micromhos/centimeter

Notes:
J = Estimated concentration at or above the LOD and below the LOQ.

Created by: TLC Date: 12/1/2014
Last revision by: NDK Date: 8/20/2019
Checked by: AJR Date: 8/21/2019

I:\25219067.00\Deliverables\2019 April ASD COL MOD 1-3 LF\Tables\[4_Leachate_2015-2019.xlsx]Lys LP1 App III

Table 4. Page 2 of 2



 

Alternative Source Demonstration www.scsengineers.com 
 

Figures 

1 Site Location Map 
2 Site Plan and Well Location Map 
3 Water Table Map – April 2019 
 

  

http://www.scsengineers.com/


I:\25216067.00\Drawings\Site Loc.dwg, 4/16/2018 11:31:14 AM



I:\
25

21
60

67
.0

0\
D

ra
w

in
gs

\M
od

 1
-3

_C
C

R
 W

el
ls

.d
w

g,
 1

0/
10

/2
01

9 
3:

05
:4

3 
PM

AutoCAD SHX Text
BM5

AutoCAD SHX Text
BM6

AutoCAD SHX Text
BM19

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
830

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
830

AutoCAD SHX Text
830

AutoCAD SHX Text
820

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
820

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
840

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
850

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
850

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
820

AutoCAD SHX Text
790

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
790

AutoCAD SHX Text
790

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
850

AutoCAD SHX Text
860

AutoCAD SHX Text
870

AutoCAD SHX Text
880

AutoCAD SHX Text
820

AutoCAD SHX Text
840

AutoCAD SHX Text
850

AutoCAD SHX Text
860

AutoCAD SHX Text
870

AutoCAD SHX Text
880

AutoCAD SHX Text
840

AutoCAD SHX Text
830

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
850

AutoCAD SHX Text
860

AutoCAD SHX Text
M-3

AutoCAD SHX Text
M-4R

AutoCAD SHX Text
MW-57

AutoCAD SHX Text
MW-48A

AutoCAD SHX Text
MW-1AR

AutoCAD SHX Text
MW-86

AutoCAD SHX Text
MW-91AR

AutoCAD SHX Text
MW-4

AutoCAD SHX Text
MW-92A

AutoCAD SHX Text
MW-5R

AutoCAD SHX Text
MW-39A

AutoCAD SHX Text
MW-216R

AutoCAD SHX Text
MW-59

AutoCAD SHX Text
MW-220R

AutoCAD SHX Text
SG-1

AutoCAD SHX Text
SG-2

AutoCAD SHX Text
SG-3

AutoCAD SHX Text
SG-4

AutoCAD SHX Text
HC-2

AutoCAD SHX Text
HC-1

AutoCAD SHX Text
HC-3

AutoCAD SHX Text
MW-92B

AutoCAD SHX Text
MW-33B

AutoCAD SHX Text
MW-91B

AutoCAD SHX Text
MW-217

AutoCAD SHX Text
MW-39B

AutoCAD SHX Text
M-1B

AutoCAD SHX Text
MW-16

AutoCAD SHX Text
MW-17

AutoCAD SHX Text
MW-34B

AutoCAD SHX Text
MW-37B

AutoCAD SHX Text
MW-84B

AutoCAD SHX Text
MW-85

AutoCAD SHX Text
MW-85B

AutoCAD SHX Text
MW-88A

AutoCAD SHX Text
MW-88B

AutoCAD SHX Text
M-5

AutoCAD SHX Text
MW-46A

AutoCAD SHX Text
MW-46B

AutoCAD SHX Text
MW-48B

AutoCAD SHX Text
MW-58

AutoCAD SHX Text
MW-218

AutoCAD SHX Text
MW-219

AutoCAD SHX Text
LP-1

AutoCAD SHX Text
LS-3R

AutoCAD SHX Text
LS-1

AutoCAD SHX Text
MW-83

AutoCAD SHX Text
MW-40A

AutoCAD SHX Text
MW-40B

AutoCAD SHX Text
LH-2

AutoCAD SHX Text
TW-01

AutoCAD SHX Text
TW-02

AutoCAD SHX Text
TW-03

AutoCAD SHX Text
TW-04

AutoCAD SHX Text
MW-304

AutoCAD SHX Text
MW-303

AutoCAD SHX Text
MW-305

AutoCAD SHX Text
MW-308

AutoCAD SHX Text
MW-307

AutoCAD SHX Text
MW-306

AutoCAD SHX Text
MW-37A

AutoCAD SHX Text
MW-84A

AutoCAD SHX Text
MW-301

AutoCAD SHX Text
MW-311

AutoCAD SHX Text
MW-310

AutoCAD SHX Text
MW-309

AutoCAD SHX Text
MW-34A

AutoCAD SHX Text
MW-33AR

AutoCAD SHX Text
MW-302

AutoCAD SHX Text
LH-3

AutoCAD SHX Text
LH-4

AutoCAD SHX Text
FIGURE

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
DRAWN:

AutoCAD SHX Text
25216067.00

AutoCAD SHX Text
KP/JMO

AutoCAD SHX Text
NK

AutoCAD SHX Text
01/06/19

AutoCAD SHX Text
REVISED:

AutoCAD SHX Text
10/10/19

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
COLUMBIA ASH PONDS AND DRY ASH DISPOSAL FACILITIES

AutoCAD SHX Text
SITE PLAN AND WELL LOCATION MAP

AutoCAD SHX Text
ALLIANT ENERGY 4902 NORTH BILTMORE LN. #1000 MADISON, WI 53718

AutoCAD SHX Text
2

AutoCAD SHX Text
ENGINEER

AutoCAD SHX Text
SITE

AutoCAD SHX Text
CLIENT

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE: 1" = 

AutoCAD SHX Text
200

AutoCAD SHX Text
200

AutoCAD SHX Text
200'

AutoCAD SHX Text
LEGEND EXISTING MAJOR CONTOUR (10' INTERVAL) EXISTING MINOR CONTOUR (2' CONTOUR) EXISTING FENCELINE EXISTING TRACKS EXISTING PAVED ROAD EXISTING UNPAVED ROAD EDGE OF WATER DESIGN MANAGEMENT ZONE APPROVED LIMITS OF WASTE CONSTRUCTED LIMITS OF WASTE WATER SUPPLY WELL STAFF GAUGE WATER TABLE WELL PIEZOMETER SURFACE WATER SAMPLE LOCATION LYSIMETER ABANDONED WATER TABLE WELL ABANDONED PIEZOMETER LEACHATE HEADWELL MOD 1-3 CCR UNIT CCR MONITORING WELL

AutoCAD SHX Text
810

AutoCAD SHX Text
CLOSED ASH PONDS LANDFILL (LICENSE NO. 02325)

AutoCAD SHX Text
PRIMARY ASH POND

AutoCAD SHX Text
OVERBURDEN STOCKPILE AREA

AutoCAD SHX Text
POWER GENERATING STATION

AutoCAD SHX Text
COOLING POND

AutoCAD SHX Text
COOLING POND

AutoCAD SHX Text
SUBSTATION

AutoCAD SHX Text
2830 DAIRY DRIVE MADISON, WI 53718-6751 PHONE: (608) 224-2830 

AutoCAD SHX Text
MURRAY RD.

AutoCAD SHX Text
HIGHWAY 51

AutoCAD SHX Text
SECONDARY ASH POND

AutoCAD SHX Text
NOTES: 1. BASE MAP CREATED FROM AERIAL SURVEY BY KBM, BASE MAP CREATED FROM AERIAL SURVEY BY KBM, FLOWN DECEMBER 1, 2014, AND GROUND SURVEY BY SCS ENGINEERS IN MAY 2016, JUNE 2016, OCTOBER 2016, NOVEMBER 2016, APRIL 2017, NOVEMBER 2017, JULY 2018, AND AUGUST 2018. 2. MONITORING WELL LOCATIONS AND ELEVATIONS MONITORING WELL LOCATIONS AND ELEVATIONS SURVEYED BY WISCONSIN POWER AND LIGHT, INC. IN DECEMBER 1994, NOVEMBER 1996, APRIL 2003, AND AUGUST 2012. 3. SUPPLY WELL LOCATIONS ARE APPROXIMATE AND SUPPLY WELL LOCATIONS ARE APPROXIMATE AND ASSUMED BASED ON JANUARY 2013 DRAWINGS BY TRC. 4. THE LOCATIONS OF THE ASH PONDS FACILITY DESIGN THE LOCATIONS OF THE ASH PONDS FACILITY DESIGN MANAGEMENT ZONE DEMARCATION LINES ARE APPROXIMATE AND BASED ON THE WATER TABLE MAP (OCTOBER 2012) FIGURE BY RMT. 5. THE LOCATION OF THE ACTIVE DRY ASH LANDFILL THE LOCATION OF THE ACTIVE DRY ASH LANDFILL DESIGN MANAGEMENT ZONE DEMARCATION LINE IS BASED ON A 300 FOOT OFFSET FROM THE DESIGN LIMITS OF ASH EXCEPT WHERE OFFSET WOULD EXTEND LINE BEYOND PROPERTY LINE.

AutoCAD SHX Text
MODULE 4

AutoCAD SHX Text
MODULE 3

AutoCAD SHX Text
MODULE 2

AutoCAD SHX Text
MODULE 1

AutoCAD SHX Text
SC 10/10/1910/10/19

AutoCAD SHX Text
PRODUCT RECYCLING  AREA



I:\
25

21
90

67
.0

0\
D

ra
w

in
gs

\W
tb

l_
Ap

ril
 2

01
9.

dw
g,

 1
0/

10
/2

01
9 

3:
27

:0
7 

PM

AutoCAD SHX Text
BM5

AutoCAD SHX Text
BM6

AutoCAD SHX Text
BM19

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
830

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
830

AutoCAD SHX Text
830

AutoCAD SHX Text
820

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
820

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
840

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
850

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
850

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
820

AutoCAD SHX Text
790

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
790

AutoCAD SHX Text
790

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
790

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
800

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
820

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
800

AutoCAD SHX Text
810

AutoCAD SHX Text
850

AutoCAD SHX Text
860

AutoCAD SHX Text
870

AutoCAD SHX Text
880

AutoCAD SHX Text
820

AutoCAD SHX Text
840

AutoCAD SHX Text
850

AutoCAD SHX Text
860

AutoCAD SHX Text
870

AutoCAD SHX Text
880

AutoCAD SHX Text
840

AutoCAD SHX Text
830

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
810

AutoCAD SHX Text
820

AutoCAD SHX Text
810

AutoCAD SHX Text
830

AutoCAD SHX Text
840

AutoCAD SHX Text
850

AutoCAD SHX Text
860

AutoCAD SHX Text
M-3

AutoCAD SHX Text
M-4R

AutoCAD SHX Text
MW-57

AutoCAD SHX Text
MW-48A

AutoCAD SHX Text
MW-1AR

AutoCAD SHX Text
MW-86

AutoCAD SHX Text
MW-91AR

AutoCAD SHX Text
MW-4

AutoCAD SHX Text
MW-84A

AutoCAD SHX Text
MW-92A

AutoCAD SHX Text
MW-5R

AutoCAD SHX Text
MW-34A

AutoCAD SHX Text
MW-33AR

AutoCAD SHX Text
MW-39A

AutoCAD SHX Text
MW-216R

AutoCAD SHX Text
MW-59

AutoCAD SHX Text
MW-220R

AutoCAD SHX Text
SG-1

AutoCAD SHX Text
SG-2

AutoCAD SHX Text
SG-3

AutoCAD SHX Text
SG-4

AutoCAD SHX Text
HC-2

AutoCAD SHX Text
HC-1

AutoCAD SHX Text
HC-3

AutoCAD SHX Text
MW-92B

AutoCAD SHX Text
MW-33B

AutoCAD SHX Text
MW-91B

AutoCAD SHX Text
MW-217

AutoCAD SHX Text
MW-39B

AutoCAD SHX Text
M-1B

AutoCAD SHX Text
MW-16

AutoCAD SHX Text
MW-17

AutoCAD SHX Text
MW-34B

AutoCAD SHX Text
MW-37B

AutoCAD SHX Text
MW-84B

AutoCAD SHX Text
MW-85

AutoCAD SHX Text
MW-85B

AutoCAD SHX Text
MW-88A

AutoCAD SHX Text
MW-88B

AutoCAD SHX Text
M-5

AutoCAD SHX Text
MW-46A

AutoCAD SHX Text
MW-46B

AutoCAD SHX Text
MW-48B

AutoCAD SHX Text
MW-58

AutoCAD SHX Text
MW-218

AutoCAD SHX Text
MW-219

AutoCAD SHX Text
LP-1

AutoCAD SHX Text
MW-83

AutoCAD SHX Text
MW-40A

AutoCAD SHX Text
MW-40B

AutoCAD SHX Text
TW-01

AutoCAD SHX Text
TW-02

AutoCAD SHX Text
TW-03

AutoCAD SHX Text
TW-04

AutoCAD SHX Text
MW-304

AutoCAD SHX Text
MW-303

AutoCAD SHX Text
MW-302

AutoCAD SHX Text
MW-301

AutoCAD SHX Text
MW-305

AutoCAD SHX Text
MW-308

AutoCAD SHX Text
MW-307

AutoCAD SHX Text
MW-306

AutoCAD SHX Text
MW-311

AutoCAD SHX Text
MW-310

AutoCAD SHX Text
MW-309

AutoCAD SHX Text
LH-3

AutoCAD SHX Text
LH-4

AutoCAD SHX Text
LH-2

AutoCAD SHX Text
LS-3R

AutoCAD SHX Text
LS-1

AutoCAD SHX Text
MW-37A

AutoCAD SHX Text
FIGURE

AutoCAD SHX Text
PROJECT NO.

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
CHECKED BY:

AutoCAD SHX Text
DRAWN:

AutoCAD SHX Text
25219067.00

AutoCAD SHX Text
KP/JMO

AutoCAD SHX Text
NDK

AutoCAD SHX Text
08/23/19

AutoCAD SHX Text
REVISED:

AutoCAD SHX Text
10/10/19

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
COLUMBIA ASH PONDS AND DRY ASH DISPOSAL FACILITIES

AutoCAD SHX Text
WATER TABLE MAP APRIL 2019

AutoCAD SHX Text
ALLIANT ENERGY 4902 NORTH BILTMORE LN. #1000 MADISON, WI 53718

AutoCAD SHX Text
3

AutoCAD SHX Text
ENGINEER

AutoCAD SHX Text
SITE

AutoCAD SHX Text
CLIENT

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
N

AutoCAD SHX Text
0

AutoCAD SHX Text
SCALE: 1" = 

AutoCAD SHX Text
200

AutoCAD SHX Text
200

AutoCAD SHX Text
200'

AutoCAD SHX Text
LEGEND EXISTING MAJOR CONTOUR (10' INTERVAL) EXISTING MINOR CONTOUR (2' CONTOUR) EXISTING FENCELINE EXISTING TRACKS EXISTING PAVED ROAD EXISTING UNPAVED ROAD EDGE OF WATER DESIGN MANAGEMENT ZONE APPROVED LANDFILL LIMITS CONSTRUCTED LANDFILL LIMITS/MODULE LIMITS WATER SUPPLY WELL STAFF GAUGE WATER TABLE WELL PIEZOMETER SURFACE WATER SAMPLE LOCATION LYSIMETER ABANDONED WATER TABLE WELL ABANDONED PIEZOMETER LEACHATE HEADWELL WATER TABLE ELEVATION MEASURED  APRIL 2019 POTIENTIOMETRIC SURFACE ELEVATION MEASURED APRIL 2019 (NOT CONTOURED) SURFACE WATER ELEVATION MEASURED APRIL 2019 (NOT CONTOURED) WATER TABLE CONTOUR APPROXIMATE GROUNDWATER FLOW DIRECTION

AutoCAD SHX Text
810

AutoCAD SHX Text
CLOSED ASH PONDS LANDFILL (LICENSE NO. 02325)

AutoCAD SHX Text
PRIMARY ASH POND

AutoCAD SHX Text
OVERBURDEN STOCKPILE AREA

AutoCAD SHX Text
POWER GENERATING STATION

AutoCAD SHX Text
COOLING POND

AutoCAD SHX Text
COOLING POND

AutoCAD SHX Text
SUBSTATION

AutoCAD SHX Text
2830 DAIRY DRIVE MADISON, WI 53718-6751 PHONE: (608) 224-2830 

AutoCAD SHX Text
MURRAY RD.

AutoCAD SHX Text
HIGHWAY 51

AutoCAD SHX Text
SECONDARY ASH POND

AutoCAD SHX Text
NOTES: 1. BASE MAP CREATED FROM AERIAL SURVEY BY KBM, BASE MAP CREATED FROM AERIAL SURVEY BY KBM, FLOWN DECEMBER 1, 2014, AND GROUND SURVEY BY SCS ENGINEERS IN MAY 2016, JUNE 2016, OCTOBER 2016, NOVEMBER 2016, APRIL 2017, NOVEMBER 2017, JULY 2018, AND AUGUST 2018. 2. MONITORING WELL LOCATIONS AND ELEVATIONS MONITORING WELL LOCATIONS AND ELEVATIONS SURVEYED BY WISCONSIN POWER AND LIGHT, INC. IN DECEMBER 1994, NOVEMBER 1996, APRIL 2003, JANUARY 6, 2016 AND BY SCS ENGINEERS IN FEBRUARY 2018. 3. SUPPLY WELL LOCATIONS ARE APPROXIMATE AND SUPPLY WELL LOCATIONS ARE APPROXIMATE AND ASSUMED BASED ON JANUARY 2013 DRAWINGS BY TRC. 4. THE LOCATIONS OF THE ASH PONDS FACILITY DESIGN THE LOCATIONS OF THE ASH PONDS FACILITY DESIGN MANAGEMENT ZONE DEMARCATION LINES ARE APPROXIMATE AND BASED ON THE WATER TABLE MAP (OCTOBER 2012) FIGURE BY RMT. 5. THE LOCATION OF THE ACTIVE DRY ASH LANDFILL THE LOCATION OF THE ACTIVE DRY ASH LANDFILL DESIGN MANAGEMENT ZONE DEMARCATION LINE IS BASED ON A 300 FOOT OFFSET FROM THE DESIGN LIMITS OF ASH EXCEPT WHERE OFFSET WOULD EXTEND LINE BEYOND PROPERTY LINE.

AutoCAD SHX Text
[788.87]

AutoCAD SHX Text
787.62

AutoCAD SHX Text
(787.76)

AutoCAD SHX Text
786.28

AutoCAD SHX Text
[766.31]

AutoCAD SHX Text
785.46

AutoCAD SHX Text
[786.33]

AutoCAD SHX Text
790.07

AutoCAD SHX Text
785.68

AutoCAD SHX Text
789.44

AutoCAD SHX Text
789.72

AutoCAD SHX Text
(794.60)

AutoCAD SHX Text
787.53

AutoCAD SHX Text
785.27

AutoCAD SHX Text
786.71

AutoCAD SHX Text
786.56

AutoCAD SHX Text
[786.45]

AutoCAD SHX Text
786.72

AutoCAD SHX Text
787.39

AutoCAD SHX Text
787.52

AutoCAD SHX Text
786.53

AutoCAD SHX Text
786.38

AutoCAD SHX Text
786.30

AutoCAD SHX Text
786.47

AutoCAD SHX Text
786.38

AutoCAD SHX Text
786.63

AutoCAD SHX Text
[786.54]

AutoCAD SHX Text
786.78

AutoCAD SHX Text
787.05

AutoCAD SHX Text
787.16

AutoCAD SHX Text
[787.18]

AutoCAD SHX Text
787.45

AutoCAD SHX Text
[787.34]

AutoCAD SHX Text
787.35

AutoCAD SHX Text
787.04

AutoCAD SHX Text
788.04

AutoCAD SHX Text
[787.63]

AutoCAD SHX Text
788.64

AutoCAD SHX Text
[786.92]

AutoCAD SHX Text
786.82

AutoCAD SHX Text
787.58

AutoCAD SHX Text
SC 10/10/19

AutoCAD SHX Text
787

AutoCAD SHX Text
788

AutoCAD SHX Text
788

AutoCAD SHX Text
787

AutoCAD SHX Text
786

AutoCAD SHX Text
786

AutoCAD SHX Text
786

AutoCAD SHX Text
786

AutoCAD SHX Text
787

AutoCAD SHX Text
787

AutoCAD SHX Text
787

AutoCAD SHX Text
788

AutoCAD SHX Text
789

AutoCAD SHX Text
790

AutoCAD SHX Text
790

AutoCAD SHX Text
789

AutoCAD SHX Text
788

AutoCAD SHX Text
MODULE 4

AutoCAD SHX Text
MODULE 3

AutoCAD SHX Text
MODULE 2

AutoCAD SHX Text
MODULE 1

AutoCAD SHX Text
(794.60)

AutoCAD SHX Text
PRODUCT  RECYCLING  AREA



 

Alternative Source Demonstration www.scsengineers.com 
 

Appendix A 

Trend Plots for CCR Wells 
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Appendix B 

Feasibility Study Water Quality Information 
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Appendix C 

Long-Term Concentration Trend Plots 
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Columbia Dry Ash Disposal Facility

MW-33A and MW-33AR - Boron (µg/l as B)
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Wisconsin Power & Light Company
Columbia Dry Ash Disposal Facility

MW34A - Boron (µg/l as B)
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Wisconsin Power & Light Company
Columbia Dry Ash Disposal Facility

MW-302 and MW-85 - Boron (µg/l as B)
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Wisconsin Power & Light Company
Columbia Dry Ash Disposal Facility

MW-33 and MW-33AR - Chloride (mg/l as Cl)
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Wisconsin Power & Light Company
Columbia Dry Ash Disposal Facility

MW34A - Chloride (mg/l as Cl)
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Wisconsin Power & Light Company
Columbia Dry Ash Disposal Facility

MW-33 and MW-33AR - Sulfate (mg/l as SO4)
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Wisconsin Power & Light Company
Columbia Dry Ash Disposal Facility

MW-34A - Sulfate (mg/l as SO4)
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Wisconsin Power & Light Company
Columbia Dry Ash Disposal Facility

MW-85 and MW-302 - Sulfate (mg/l as SO4)
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 INTRODUCTION 
This 2019 Annual Groundwater Monitoring and Corrective Action Report was prepared to support 

compliance with the groundwater monitoring requirements of the Coal Combustion Residuals (CCR) 

Rule [40 CFR 257.50-107]. Specifically, this report was prepared to fulfill the requirements of 

40 CFR 257.90(e). The applicable sections of the Rule are provided below in italics, followed by 

applicable information relative to the 2019 Annual Groundwater Monitoring and Corrective Action 

Report for the CCR Unit. 

This report covers the period of groundwater monitoring from January 1, 2019, through 

December 31, 2019.  

The Columbia Energy Center (COL) Dry Disposal Ash Facility is an active CCR landfill and includes 

three existing CCR units and one new CCR landfill unit, which became operational in 2018. The 

groundwater monitoring system addressed in this report is evaluating conditions at: 

 COL Dry Ash Disposal Facility – Module 4  

The system is designed to detect monitored constituents at the waste boundary of Module 4 of the 

COL Dry Ash Disposal Facility as required by 40 CFR 257.91(d). The groundwater monitoring system 

consists of two upgradient and three downgradient monitoring wells. 

A separate multiunit groundwater monitoring system evaluates conditions for Modules 1 through 3 

of the Dry Ash Disposal Facility. The two background (upgradient) monitoring wells are shared by 

both systems. 

 § 257.90(e) ANNUAL REPORT REQUIREMENTS 
Annual groundwater monitoring and corrective action report. For existing CCR landfills and existing 

CCR surface impoundments, no later than January 31, 2018, and annually thereafter, the owner or 

operator must prepare an annual groundwater monitoring and corrective action report. For new CCR 

landfills, new CCR surface impoundments, and all lateral expansions of CCR units, the owner or 

operator must prepare the initial annual groundwater monitoring and corrective action report no 

later than January 31 of the year following the calendar year a groundwater monitoring system has 

been established for such CCR unit as required by this subpart, and annually thereafter. For the 

preceding calendar year, the annual report must document the status of the groundwater 

monitoring and corrective action program for the CCR unit, summarize key actions completed, 

describe any problems encountered, discuss actions to resolve the problems, and project key 

activities for the upcoming year. For purposes of this section, the owner or operator has prepared 

the annual report when the report is placed in the facility’s operating record as required by 

§ 257.105(h)(1). At a minimum, the annual groundwater monitoring and corrective action report 

must contain the following information, to the extent available: 

 § 257.90(e)(1) SITE MAP 
A map, aerial image, or diagram showing the CCR unit and all background (or upgradient) and 

downgradient monitoring wells, to include the well identification numbers, that are part of the 

groundwater monitoring program for the CCR unit; 
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A map of the site location is provided on Figure 1. A map showing the Dry Ash Disposal Facility 

Module 4 CCR unit and all background (or upgradient) and downgradient monitoring wells with 

identification numbers for the groundwater monitoring program is provided as Figure 2. Other CCR 

units are also shown on Figure 2. 

 § 257.90(e)(2) MONITORING SYSTEM CHANGES 
Identification of any monitoring wells that were installed or decommissioned during the preceding 

year, along with a narrative description of why those actions were taken; 

No new monitoring wells were installed and no wells were decommissioned as part of the 

groundwater monitoring program for Module 4 of the Dry Ash Disposal Facility in 2019.  

 § 257.90(e)(3) SUMMARY OF SAMPLING EVENTS 
In addition to all the monitoring data obtained under §§ 257.90 through 257.98, a summary 

including the number of groundwater samples that were collected for analysis for each background 

and downgradient well, the dates the samples were collected, and whether the sample was required 

by the detection monitoring or assessment monitoring programs; 

Groundwater sampling events were completed in April and October 2019 at COL Dry Ash Disposal 

Module 4 as part of ongoing detection monitoring. As part of the April 2019 semiannual event, a 

retest sample was collected at one monitoring well in June 2019. As part of the October 2019 

sampling event, a retest sample was collected at one monitoring well in December 2019. 

A summary including the number of groundwater samples that were collected for analysis for each 

background and downgradient well, the dates the samples were collected, and whether the sample 

was required by the detection monitoring or assessment monitoring programs is included in Table 1. 

The results of the analytical laboratory analyses are provided in the laboratory reports in Appendix A1 

through Appendix A3. The June sampling event was for field pH only; therefore, there is no laboratory 

report. 

 § 257.90(e)(4) MONITORING TRANSITION NARRATIVE 
A narrative discussion of any transition between monitoring programs (e.g., the date and 

circumstances for transitioning from detection monitoring to assessment monitoring in addition to 

identifying the constituent(s) detected at a statistically significant increase over background levels); 

Detection monitoring was initiated in late October 2018, and the first semiannual detection 

monitoring compliance sampling event was completed in April 2019. There were no transitions 

between monitoring programs during 2019. The COL Dry Ash Disposal Facility, Module 4, remained 

in the detection monitoring program. 

In 2019, the monitoring results for the April 2019 monitoring events were evaluated for statistically 

significant increases (SSIs) in detection monitoring parameters relative to background. For the April 

2019 event, an SSI for pH at MW-310 was identified; however, an alternative source demonstration 

(ASD) was completed, demonstrating that the SSI was determined to be due to a field data collection 

error that occurred during the sampling event, and not reflective of true groundwater quality. The 

ASD report is provided in Appendix B. 
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 § 257.90(e)(5) OTHER REQUIREMENTS 
Other information required to be included in the annual report as specified in §§ 257.90 through 

257.98. 

Additional potentially applicable requirements for the annual report, and the location of the 

requirement within the Rule, are provided in the following sections. For each cited section of the 

Rule, the portion referencing the annual report requirement is provided below in italics, followed by 

applicable information relative to the 2019 Annual Groundwater Monitoring and Corrective Action 

Report for the CCR Unit. 

 § 257.90(e) General Requirements 
For the preceding calendar year, the annual report must document the status of the groundwater 

monitoring and corrective action program for the CCR unit, summarize key actions completed, 

describe any problems encountered, discuss actions to resolve the problems, and project key 

activities for the upcoming year. 

Status of Groundwater Monitoring and Corrective Action Program. The groundwater monitoring and 

corrective action program was in detection monitoring throughout 2019. 

Summary of Key Actions Completed.  

 Statistical evaluation and determination of SSIs for the April 2019 monitoring event. 

 ASD report for the SSI identified from the April 2019 monitoring event. 

 Two semiannual groundwater sampling and analysis events (April and October 2019). 

 

Description of Any Problems Encountered:  No problems were encountered in 2019. 

Discussion of Actions to Resolve the Problems. Not applicable.  

Projection of Key Activities for the Upcoming Year (2020): 

 Statistical evaluation and determination of any SSIs for the October 2019 and April 2020 

monitoring events.  

 If an SSI is determined, then within 90 days either: 

– Complete alternative source demonstration (if applicable), or 

– Establish an assessment monitoring program. 

 Two semi-annual groundwater sampling and analysis events (April and October 2020). 

 § 257.94(d) Alternative Detection Monitoring Frequency 
The owner or operator must include the demonstration providing the basis for the alternative 

monitoring frequency and the certification by a qualified professional engineer in the annual 

groundwater monitoring and corrective action report required by § 257.90(e). 

Not applicable. No alternative detection monitoring frequency has been proposed. 
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 § 257.94(e)(2) Alternative Source Demonstration for 
Detection Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 

and corrective action report required by § 257.90(e), in addition to the certification by a qualified 

professional engineer. 

The ASD report prepared to address the SSI observed for the April 2019 sampling event is provided 

in Appendix B. The ASD report is certified by a qualified professional engineer.  

 § 257.95(c) Alternative Assessment Monitoring Frequency 
The owner or operator must include the demonstration providing the basis for the alternative 

monitoring frequency and the certification by a qualified professional engineer in the annual 

groundwater monitoring and corrective action report required by § 257.90(e). 

Not applicable. Assessment monitoring has not been initiated. 

 § 257.95(d)(3) Assessment Monitoring Results and Standards 
Include the recorded concentrations required by paragraph (d)(1) of this section, identify the 

background concentrations established under § 257.94(b), and identify the groundwater protection 

standards established under paragraph (d)(2) of this section in the annual groundwater monitoring 

and corrective action report required by § 257.90(e). 

Not applicable. Assessment monitoring has not been initiated. 

 § 257.95(g)(3)(ii) Alternative Source Demonstration for 
Assessment Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 

and corrective action report required by § 257.90(e), in addition to the certification by a qualified 

professional engineer. 

Not applicable. Assessment monitoring has not been initiated. 

 § 257.96(a) Extension of Time for Corrective Measures 
Assessment 

The assessment of corrective measures must be completed within 90 days, unless the owner or 

operator demonstrates the need for additional time to complete the assessment of corrective 

measure due to site-specific conditions or circumstances. The owner or operator must obtain a 

certification from a qualified professional engineer attesting that the demonstration is accurate. The 

90-day deadline to complete the assessment of corrective measures may be extended for longer 

than 60 days. The owner or operator must also include the demonstration in the annual 

groundwater monitoring and corrective action report required by § 257.90(e), in addition to the 

certification by a qualified professional engineer. 

Not applicable. Corrective measures assessment has not been initiated. 
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Table 1 

CCR Rule Groundwater Samples Summary 
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MW-309 MW-310 MW-311 MW-84A MW-301

April 2-3, 2019 D D D D D

June 12, 2019 -- D-R -- -- --

October 8-9, 2019 D D D D D

December 23, 2019 -- D-R -- -- --

Total Samples 2 4 2 2 2

Abbreviations:

D = Detection Monitoring 

D-R = Detection Monitoring Retest Sample

-- = Not Sampled

Created by: NDK Date: 1/3/2019

Last revision by: MDB Date: 1/8/2020

Checked by: JR Date: 1/8/2020

I:\25219067.00\Deliverables\2019 Federal Annual Report - MOD 4 

LF\Tables\[GW_Samples_Summary_Table_COL MOD 4.xlsx]GW Summary

Sample Dates
Downgradient Wells Background Wells

Table 1.  CCR Rule Groundwater Samples Summary

Columbia Energy Center-Dry Ash Disposal Facility MOD 4 / SCS Engineers Project #25219067.00
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#=CL#

April 22, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40185521

40185521
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on April 04, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 1 of 16



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 2 of 16
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SAMPLE SUMMARY

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40185260005 MW-309 Water 04/02/19 09:10 04/04/19 09:30

40185260006 MW-310 Water 04/02/19 09:55 04/04/19 09:30

40185260007 MW-311 Water 04/02/19 10:50 04/04/19 09:30

40185260008 FIELD BLANK MOD4 Water 04/02/19 09:55 04/04/19 09:30

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 3 of 16
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40185260005 MW-309 EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40185260006 MW-310 EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40185260007 MW-311 EPA 6020 2KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40185260008 FIELD BLANK MOD4 EPA 6020 2KXS

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-309 Lab ID: 40185260005 Collected: 04/02/19 09:10 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 37.4 ug/L 04/09/19 07:57 7440-42-804/05/19 08:4011.0 3.3 1
Calcium 45300 ug/L 04/09/19 07:57 7440-70-204/05/19 08:40250 69.8 1

Analytical Method:Field Data

Field pH 7.49 Std. Units 04/02/19 09:101
Field Specific Conductance 1041 umhos/cm 04/02/19 09:101
Oxygen, Dissolved 9.79 mg/L 04/02/19 09:10 7782-44-71
REDOX 120.1 mV 04/02/19 09:101
Turbidity 1.25 NTU 04/02/19 09:101
Static Water Level 786.30 feet 04/02/19 09:101
Temperature, Water (C) 10.1 deg C 04/02/19 09:101

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 548 mg/L 04/09/19 12:3620.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.7 Std. Units 04/09/19 11:07 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 145 mg/L 04/15/19 18:12 16887-00-610.0 2.5 5
Fluoride <0.10 mg/L 04/15/19 12:36 16984-48-80.30 0.10 1
Sulfate 35.2 mg/L 04/15/19 12:36 14808-79-83.0 1.0 1

Sample: MW-310 Lab ID: 40185260006 Collected: 04/02/19 09:55 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 73.0 ug/L 04/09/19 08:04 7440-42-804/05/19 08:4011.0 3.3 1
Calcium 38800 ug/L 04/09/19 08:04 7440-70-204/05/19 08:40250 69.8 1

Analytical Method:Field Data

Field pH 9.79 Std. Units 04/02/19 09:551
Field Specific Conductance 924 umhos/cm 04/02/19 09:551
Oxygen, Dissolved 7.86 mg/L 04/02/19 09:55 7782-44-71
REDOX 119.0 mV 04/02/19 09:551
Turbidity 1.13 NTU 04/02/19 09:551
Static Water Level 786.38 feet 04/02/19 09:551
Temperature, Water (C) 10.5 deg C 04/02/19 09:551

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 470 mg/L 04/09/19 12:3620.0 8.7 1

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

without the written consent of Pace Analytical Services, LLC.Date: 04/22/2019 09:10 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 5 of 16
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-310 Lab ID: 40185260006 Collected: 04/02/19 09:55 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.8 Std. Units 04/09/19 11:09 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 76.0 mg/L 04/15/19 18:24 16887-00-610.0 2.5 5
Fluoride <0.10 mg/L 04/15/19 12:48 16984-48-80.30 0.10 1
Sulfate 58.4 mg/L 04/15/19 12:48 14808-79-83.0 1.0 1

Sample: MW-311 Lab ID: 40185260007 Collected: 04/02/19 10:50 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 35.7 ug/L 04/09/19 08:24 7440-42-804/05/19 08:4011.0 3.3 1
Calcium 65600 ug/L 04/09/19 08:24 7440-70-204/05/19 08:40250 69.8 1

Analytical Method:Field Data

Field pH 7.51 Std. Units 04/02/19 10:501
Field Specific Conductance 337.8 umhos/cm 04/02/19 10:501
Oxygen, Dissolved 9.77 mg/L 04/02/19 10:50 7782-44-71
REDOX 116.3 mV 04/02/19 10:501
Turbidity 2.91 NTU 04/02/19 10:501
Static Water Level 786.38 feet 04/02/19 10:501
Temperature, Water (C) 9.7 deg C 04/02/19 10:501

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 276 mg/L 04/09/19 12:3620.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.6 Std. Units 04/09/19 11:10 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 1.9J mg/L 04/15/19 17:47 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/15/19 17:47 16984-48-80.30 0.10 1
Sulfate 23.1 mg/L 04/15/19 17:47 14808-79-83.0 1.0 1

Sample: FIELD BLANK MOD4 Lab ID: 40185260008 Collected: 04/02/19 09:55 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron <3.3 ug/L 04/09/19 05:07 7440-42-804/05/19 08:4011.0 3.3 1
Calcium <69.8 ug/L 04/09/19 05:07 7440-70-204/05/19 08:40250 69.8 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

Sample: FIELD BLANK MOD4 Lab ID: 40185260008 Collected: 04/02/19 09:55 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 04/09/19 12:3620.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.1 Std. Units 04/09/19 11:14 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride <0.50 mg/L 04/15/19 13:49 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/15/19 13:49 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 04/15/19 13:49 14808-79-83.0 1.0 1

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

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:

317485
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40185260005, 40185260006, 40185260007, 40185260008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1846066
Associated Lab Samples: 40185260005, 40185260006, 40185260007, 40185260008

Matrix: Water

Analyzed

Boron ug/L <3.3 11.0 04/09/19 04:47
Calcium ug/L <69.8 250 04/09/19 04:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1846067LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 486500 97 80-120
Calcium ug/L 49905000 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L 500 93 75-12594 1 2050026.9 492 498
Calcium ug/L P65000 12 75-125-46 2 205000126000 126000 123000

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

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:

317813
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40185260005, 40185260006, 40185260007, 40185260008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1847582
Associated Lab Samples: 40185260005, 40185260006, 40185260007, 40185260008

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/09/19 12:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1847583LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 552577 96 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185256001
1847584SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 462 0 5462

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847585SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 284 2 5290
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

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:

317736
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40185260005, 40185260006, 40185260007, 40185260008

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847351SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.4 H60 207.4

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185339014
1847381SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.7 H60 207.7

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

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:

318035
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40185260005, 40185260006, 40185260007, 40185260008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1848956
Associated Lab Samples: 40185260005, 40185260006, 40185260007, 40185260008

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 04/15/19 11:11
Fluoride mg/L <0.10 0.30 04/15/19 11:11
Sulfate mg/L <1.0 3.0 04/15/19 11:11

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1848957LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 21.220 106 90-110
Fluoride mg/L 2.12 104 90-110
Sulfate mg/L 21.420 107 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848958MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185548003

1848959

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L M0200 88 90-110101 6 15200261 438 463
Fluoride mg/L 20 90 90-11099 9 1520<1.0 18.0 19.8
Sulfate mg/L M0200 89 90-11099 8 1520054.2 232 252

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848960MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185308003

1848961

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 200 104 90-110106 1 15200106 313 318
Fluoride mg/L 20 103 90-110108 4 1520<1.0 20.6 21.5
Sulfate mg/L 200 102 90-110107 3 1520094.8 298 309
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QUALIFIERS

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40185521
25219067 ALLIANT-COLUMBIA CCR

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

40185260005 317485 317570MW-309 EPA 3010 EPA 6020
40185260006 317485 317570MW-310 EPA 3010 EPA 6020
40185260007 317485 317570MW-311 EPA 3010 EPA 6020
40185260008 317485 317570FIELD BLANK MOD4 EPA 3010 EPA 6020

40185260005 MW-309
40185260006 MW-310
40185260007 MW-311

40185260005 317813MW-309 SM 2540C
40185260006 317813MW-310 SM 2540C
40185260007 317813MW-311 SM 2540C
40185260008 317813FIELD BLANK MOD4 SM 2540C

40185260005 317736MW-309 EPA 9040
40185260006 317736MW-310 EPA 9040
40185260007 317736MW-311 EPA 9040
40185260008 317736FIELD BLANK MOD4 EPA 9040

40185260005 318035MW-309 EPA 300.0
40185260006 318035MW-310 EPA 300.0
40185260007 318035MW-311 EPA 300.0
40185260008 318035FIELD BLANK MOD4 EPA 300.0
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May 03, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40185256

40185256
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on April 04, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

Revised Report: Anions for MW-301 were reanalyzed at a lesser dilution.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY
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CERTIFICATIONS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40185256001 MW-301 Water 04/02/19 17:20 04/04/19 09:30

40185256002 MW-84A Water 04/03/19 09:40 04/04/19 09:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40185256001 MW-301 EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40185256002 MW-84A EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-301 Lab ID: 40185256001 Collected: 04/02/19 17:20 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony 0.32J ug/L 04/09/19 06:15 7440-36-004/05/19 08:401.0 0.15 1
Arsenic 0.40J ug/L 04/09/19 06:15 7440-38-204/05/19 08:401.0 0.28 1
Barium 11.8 ug/L 04/09/19 06:15 7440-39-304/05/19 08:404.9 1.5 1
Beryllium 0.28J ug/L 04/09/19 06:15 7440-41-704/05/19 08:401.0 0.18 1
Boron 26.9 ug/L 04/09/19 06:15 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium 0.21J ug/L 04/09/19 06:15 7440-43-904/05/19 08:401.0 0.15 1
Calcium 126000 ug/L 04/09/19 05:48 7440-70-2 P604/05/19 08:402500 698 10
Chromium <1.0 ug/L 04/09/19 06:15 7440-47-304/05/19 08:403.4 1.0 1
Cobalt 0.35J ug/L 04/09/19 06:15 7440-48-404/05/19 08:401.0 0.12 1
Lead 0.30J ug/L 04/09/19 06:15 7439-92-104/05/19 08:401.0 0.24 1
Lithium 0.90J ug/L 04/09/19 06:15 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 06:15 7439-98-704/05/19 08:401.5 0.44 1
Selenium 0.49J ug/L 04/09/19 06:15 7782-49-204/05/19 08:401.1 0.32 1
Thallium 0.48J ug/L 04/09/19 06:15 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:05 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 6.62 Std. Units 04/02/19 17:201
Field Specific Conductance 883 umhos/cm 04/02/19 17:201
Oxygen, Dissolved 2.20 mg/L 04/02/19 17:20 7782-44-71
REDOX 152.1 mV 04/02/19 17:201
Turbidity 2.02 NTU 04/02/19 17:201
Static Water Level 787.04 feet 04/02/19 17:201
Temperature, Water (C) 7.5 deg C 04/02/19 17:201

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 462 mg/L 04/09/19 12:3420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.8 Std. Units 04/08/19 11:21 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 0.79J mg/L 04/30/19 11:06 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/30/19 11:06 16984-48-80.30 0.10 1
Sulfate 4.4 mg/L 04/30/19 11:06 14808-79-83.0 1.0 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-84A Lab ID: 40185256002 Collected: 04/03/19 09:40 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 06:42 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 06:42 7440-38-204/05/19 08:401.0 0.28 1
Barium 14.7 ug/L 04/09/19 06:42 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 06:42 7440-41-704/05/19 08:401.0 0.18 1
Boron 13.6 ug/L 04/09/19 06:42 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 06:42 7440-43-904/05/19 08:401.0 0.15 1
Calcium 80100 ug/L 04/09/19 06:42 7440-70-204/05/19 08:40250 69.8 1
Chromium 1.8J ug/L 04/09/19 06:42 7440-47-304/05/19 08:403.4 1.0 1
Cobalt <0.12 ug/L 04/09/19 06:42 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 06:42 7439-92-104/05/19 08:401.0 0.24 1
Lithium 0.56J ug/L 04/09/19 06:42 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 06:42 7439-98-704/05/19 08:401.5 0.44 1
Selenium <0.32 ug/L 04/09/19 06:42 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 06:42 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:07 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 7.03 Std. Units 04/03/19 09:401
Field Specific Conductance 637.2 umhos/cm 04/03/19 09:401
Oxygen, Dissolved 9.49 mg/L 04/03/19 09:40 7782-44-71
REDOX 103.4 mV 04/03/19 09:401
Turbidity 1.90 NTU 04/03/19 09:401
Static Water Level 787.35 feet 04/03/19 09:401
Temperature, Water (C) 10.2 deg C 04/03/19 09:401

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 318 mg/L 04/09/19 12:3420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/08/19 11:24 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.6 mg/L 04/16/19 20:03 16887-00-6 B2.0 0.50 1
Fluoride <0.10 mg/L 04/16/19 20:03 16984-48-80.30 0.10 1
Sulfate 1.4J mg/L 04/16/19 20:03 14808-79-83.0 1.0 1

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

318138
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1849587
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 04/15/19 09:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1849588LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1849589MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185483005

1849590

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 105 85-115101 4 2050.00016J
mg/L

5.4 5.2

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317485
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1846066
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 04/09/19 04:47
Arsenic ug/L <0.28 1.0 04/09/19 04:47
Barium ug/L <1.5 4.9 04/09/19 04:47
Beryllium ug/L <0.18 1.0 04/09/19 04:47
Boron ug/L <3.3 11.0 04/09/19 04:47
Cadmium ug/L <0.15 1.0 04/09/19 04:47
Calcium ug/L <69.8 250 04/09/19 04:47
Chromium ug/L <1.0 3.4 04/09/19 04:47
Cobalt ug/L <0.12 1.0 04/09/19 04:47
Lead ug/L <0.24 1.0 04/09/19 04:47
Lithium ug/L <0.19 1.0 04/09/19 04:47
Molybdenum ug/L <0.44 1.5 04/09/19 04:47
Selenium ug/L <0.32 1.1 04/09/19 04:47
Thallium ug/L <0.14 1.0 04/09/19 04:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1846067LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 500500 100 80-120
Arsenic ug/L 474500 95 80-120
Barium ug/L 487500 97 80-120
Beryllium ug/L 492500 98 80-120
Boron ug/L 486500 97 80-120
Cadmium ug/L 500500 100 80-120
Calcium ug/L 49905000 100 80-120
Chromium ug/L 492500 98 80-120
Cobalt ug/L 485500 97 80-120
Lead ug/L 463500 93 80-120
Lithium ug/L 467500 93 80-120
Molybdenum ug/L 465500 93 80-120
Selenium ug/L 508500 102 80-120
Thallium ug/L 464500 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 99 75-12599 0 205000.32J 496 496

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 96 75-12595 0 205000.40J 480 478
Barium ug/L 500 97 75-12597 0 2050011.8 496 498
Beryllium ug/L 500 96 75-12596 0 205000.28J 481 480
Boron ug/L 500 93 75-12594 1 2050026.9 492 498
Cadmium ug/L 500 98 75-12598 0 205000.21J 491 490
Calcium ug/L P65000 12 75-125-46 2 205000126000 126000 123000
Chromium ug/L 500 97 75-12596 0 20500<1.0 484 483
Cobalt ug/L 500 95 75-12595 1 205000.35J 476 473
Lead ug/L 500 93 75-12594 0 205000.30J 467 468
Lithium ug/L 500 92 75-12592 0 205000.90J 463 463
Molybdenum ug/L 500 93 75-12593 0 20500<0.44 465 464
Selenium ug/L 500 102 75-125103 0 205000.49J 512 513
Thallium ug/L 500 95 75-12595 0 205000.48J 474 476

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

without the written consent of Pace Analytical Services, LLC.Date: 05/03/2019 08:23 AM
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(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317813
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1847582
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/09/19 12:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1847583LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 552577 96 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185256001
1847584SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 462 0 5462

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847585SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 284 2 5290

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317619
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185113001
1846956SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 1.1 H67 201.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185204001
1846957SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.2 H60 207.2
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317955
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1848305
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Chloride mg/L 0.52J 2.0 04/16/19 10:22
Fluoride mg/L <0.10 0.30 04/16/19 10:22
Sulfate mg/L <1.0 3.0 04/16/19 10:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1848306LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 21.620 108 90-110
Fluoride mg/L 2.02 98 90-110
Sulfate mg/L 21.720 109 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848307MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185204004

1848308

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 106 90-110105 1 1510043.0 149 148
Fluoride mg/L 10 103 90-110104 1 1510<0.50 10.3 10.4
Sulfate mg/L 100 105 90-110105 0 15100<5.0 109 109

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848309MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185260002

1848310

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 200 105 90-11098 3 15200229 439 425
Fluoride mg/L 2 97 90-11099 2 152<0.10 1.9 2.0
Sulfate mg/L 200 105 90-11098 3 15200201 411 397
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-301 Lab ID: 40185256001 Collected: 04/02/19 17:20 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.000 ± 0.278   (0.565)
C:NA T:94%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.552 ± 0.391   (0.759)
C:75% T:91%

pCi/L 04/19/19 12:45 15262-20-1EPA 904.0

Total Radium 0.552 ± 0.669   (1.32) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

Sample: MW-84A Lab ID: 40185256002 Collected: 04/03/19 09:40 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.199 ± 0.391   (0.715)
C:NA T:93%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.482 ± 0.511   (1.07)
C:72% T:80%

pCi/L 04/19/19 12:45 15262-20-1EPA 904.0

Total Radium 0.681 ± 0.902   (1.79) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

338211
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40185256001, 40185256002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646527

Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Radium-228 pCi/L 04/19/19 12:45-0.0681 ± 0.343   (0.816) C:74% T:84%

REPORT OF LABORATORY ANALYSIS
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#=QCR#

QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

338210
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40185256001, 40185256002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646526

Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Radium-226 pCi/L 04/22/19 22:440.212 ± 0.323   (0.520) C:NA T:90%

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

without the written consent of Pace Analytical Services, LLC.
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QUALIFIERS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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

40185256001 317485 317570MW-301 EPA 3010 EPA 6020
40185256002 317485 317570MW-84A EPA 3010 EPA 6020

40185256001 318138 318191MW-301 EPA 7470 EPA 7470
40185256002 318138 318191MW-84A EPA 7470 EPA 7470

40185256001 MW-301
40185256002 MW-84A

40185256001 338210MW-301 EPA 903.1
40185256002 338210MW-84A EPA 903.1

40185256001 338211MW-301 EPA 904.0
40185256002 338211MW-84A EPA 904.0

40185256001 339896MW-301 Total Radium Calculation

40185256002 339897MW-84A Total Radium Calculation

40185256001 317813MW-301 SM 2540C
40185256002 317813MW-84A SM 2540C

40185256001 317619MW-301 EPA 9040
40185256002 317619MW-84A EPA 9040

40185256001 317955MW-301 EPA 300.0
40185256002 317955MW-84A EPA 300.0
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#=CL#

October 28, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40197016

40197016
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067.00 COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on October 10, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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CERTIFICATIONS

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40196971005 MW-309 Water 10/08/19 11:50 10/10/19 09:15

40196971006 MW-310 Water 10/08/19 12:50 10/10/19 09:15

40196971007 MW-311 Water 10/08/19 13:40 10/10/19 09:15

40196971008 FIELD BLANK MOD 4 Water 10/08/19 11:50 10/10/19 09:15

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40196971005 MW-309 EPA 6020 2DS1

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40196971006 MW-310 EPA 6020 2DS1

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40196971007 MW-311 EPA 6020 2DS1

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40196971008 FIELD BLANK MOD 4 EPA 6020 2DS1

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

Sample: MW-309 Lab ID: 40196971005 Collected: 10/08/19 11:50 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 33.4 ug/L 10/15/19 10:59 7440-42-810/11/19 07:5510.0 3.0 1
Calcium 46900 ug/L 10/15/19 10:59 7440-70-210/11/19 07:55254 76.2 1

Analytical Method:Field Data

Field pH 7.75 Std. Units 10/08/19 11:501
Field Specific Conductance 687 umhos/cm 10/08/19 11:501
Oxygen, Dissolved 11.52 mg/L 10/08/19 11:50 7782-44-71
REDOX 125.2 mV 10/08/19 11:501
Turbidity 4.89 NTU 10/08/19 11:501
Static Water Level 787.26 feet 10/08/19 11:501
Temperature, Water (C) 13.0 deg C 10/08/19 11:501

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 370 mg/L 10/11/19 18:2120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.7 Std. Units 10/18/19 09:58 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 43.2 mg/L 10/21/19 20:25 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 20:25 16984-48-80.30 0.10 1
Sulfate 21.9 mg/L 10/21/19 20:25 14808-79-83.0 1.0 1

Sample: MW-310 Lab ID: 40196971006 Collected: 10/08/19 12:50 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 81.8 ug/L 10/15/19 11:06 7440-42-810/11/19 07:5510.0 3.0 1
Calcium 57600 ug/L 10/15/19 11:06 7440-70-210/11/19 07:55254 76.2 1

Analytical Method:Field Data

Field pH 7.82 Std. Units 10/08/19 12:501
Field Specific Conductance 1226 umhos/cm 10/08/19 12:501
Oxygen, Dissolved 11.57 mg/L 10/08/19 12:50 7782-44-71
REDOX 139.4 mV 10/08/19 12:501
Turbidity 2.66 NTU 10/08/19 12:501
Static Water Level 787.94 feet 10/08/19 12:501
Temperature, Water (C) 13.4 deg C 10/08/19 12:501

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 650 mg/L 10/11/19 18:2120.0 8.7 1

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

without the written consent of Pace Analytical Services, LLC.Date: 10/28/2019 02:50 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 5 of 16



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

Sample: MW-310 Lab ID: 40196971006 Collected: 10/08/19 12:50 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.8 Std. Units 10/18/19 09:59 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 190 mg/L 10/22/19 14:42 16887-00-620.0 5.0 10
Fluoride <0.10 mg/L 10/21/19 20:38 16984-48-80.30 0.10 1
Sulfate 85.9 mg/L 10/22/19 14:42 14808-79-830.0 10.0 10

Sample: MW-311 Lab ID: 40196971007 Collected: 10/08/19 13:40 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 33.5 ug/L 10/15/19 11:13 7440-42-810/11/19 07:5510.0 3.0 1
Calcium 63900 ug/L 10/15/19 11:13 7440-70-210/11/19 07:55254 76.2 1

Analytical Method:Field Data

Field pH 7.69 Std. Units 10/08/19 13:401
Field Specific Conductance 495.6 umhos/cm 10/08/19 13:401
Oxygen, Dissolved 11.68 mg/L 10/08/19 13:40 7782-44-71
REDOX 144.3 mV 10/08/19 13:401
Turbidity 8.56 NTU 10/08/19 13:401
Static Water Level 787.64 feet 10/08/19 13:401
Temperature, Water (C) 12.9 deg C 10/08/19 13:401

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 272 mg/L 10/11/19 18:2120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.6 Std. Units 10/18/19 10:01 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 1.5J mg/L 10/21/19 20:51 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 20:51 16984-48-80.30 0.10 1
Sulfate 21.2 mg/L 10/21/19 20:51 14808-79-83.0 1.0 1

Sample: FIELD BLANK MOD 4 Lab ID: 40196971008 Collected: 10/08/19 11:50 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron <3.0 ug/L 10/15/19 08:13 7440-42-810/11/19 07:5510.0 3.0 1
Calcium <76.2 ug/L 10/15/19 08:13 7440-70-210/11/19 07:55254 76.2 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

Sample: FIELD BLANK MOD 4 Lab ID: 40196971008 Collected: 10/08/19 11:50 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 10/11/19 18:2120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 5.7 Std. Units 10/18/19 10:08 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride <0.50 mg/L 10/21/19 21:04 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 21:04 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 10/21/19 21:04 14808-79-83.0 1.0 1

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

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:

337095
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40196971005, 40196971006, 40196971007, 40196971008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1957892
Associated Lab Samples: 40196971005, 40196971006, 40196971007, 40196971008

Matrix: Water

Analyzed

Boron ug/L <3.0 10.0 10/15/19 07:53
Calcium ug/L <76.2 254 10/15/19 07:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1957893LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 474500 95 80-120
Calcium ug/L 50605000 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1957894MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196734001

1957895

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L P6500 146 75-125316 10 205007220 7950 8800
Calcium ug/L P65000 161 75-125210 3 20500087600 95700 98200

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

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

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:

337218
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40196971005, 40196971006, 40196971007, 40196971008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1959158
Associated Lab Samples: 40196971005, 40196971006, 40196971007, 40196971008

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 10/11/19 18:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1959159LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 560547 102 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967001
1959160SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 564 2 10574

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196971001
1959161SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 278 1 10274

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

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

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:

337952
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40196971005, 40196971006, 40196971007, 40196971008

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967002
1962801SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.3 H60 207.3

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

without the written consent of Pace Analytical Services, LLC.Date: 10/28/2019 02:50 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 10 of 16



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

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:

337822
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40196971005, 40196971006, 40196971007, 40196971008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1962191
Associated Lab Samples: 40196971005, 40196971006, 40196971007, 40196971008

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/21/19 11:34
Fluoride mg/L <0.10 0.30 10/21/19 11:34
Sulfate mg/L <1.0 3.0 10/21/19 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1962192LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 20.120 101 90-110
Fluoride mg/L 2.02 102 90-110
Sulfate mg/L 20.120 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962193MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196954007

1962194

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 99 90-11098 1 152014.1 33.8 33.6
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 99 90-11098 0 15207.2 27.0 26.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962195MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196971011

1962196

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 97 90-11099 2 15201.6J 20.9 21.3
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 102 90-110101 1 1520<1.0 20.6 20.4

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

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40197016
25219067.00 COLUMBIA CCR

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

40196971005 337095 337193MW-309 EPA 3010 EPA 6020
40196971006 337095 337193MW-310 EPA 3010 EPA 6020
40196971007 337095 337193MW-311 EPA 3010 EPA 6020
40196971008 337095 337193FIELD BLANK MOD 4 EPA 3010 EPA 6020

40196971005 MW-309
40196971006 MW-310
40196971007 MW-311

40196971005 337218MW-309 SM 2540C
40196971006 337218MW-310 SM 2540C
40196971007 337218MW-311 SM 2540C
40196971008 337218FIELD BLANK MOD 4 SM 2540C

40196971005 337952MW-309 EPA 9040
40196971006 337952MW-310 EPA 9040
40196971007 337952MW-311 EPA 9040
40196971008 337952FIELD BLANK MOD 4 EPA 9040

40196971005 337822MW-309 EPA 300.0
40196971006 337822MW-310 EPA 300.0
40196971007 337822MW-311 EPA 300.0
40196971008 337822FIELD BLANK MOD 4 EPA 300.0

REPORT OF LABORATORY ANALYSIS
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November 01, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40196970

40196970
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067.00 COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on October 10, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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

without the written consent of Pace Analytical Services, LLC.
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CERTIFICATIONS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40196970001 MW-301 Water 10/09/19 12:00 10/10/19 09:15

40196970002 MW-84A Water 10/09/19 13:10 10/10/19 09:15

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40196970001 MW-301 EPA 6020 14 PASI-GDS1

EPA 7470 1 PASI-GAJT

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40196970002 MW-84A EPA 6020 14 PASI-GDS1

EPA 7470 1 PASI-GAJT

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB
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This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 4 of 21



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-301 Lab ID: 40196970001 Collected: 10/09/19 12:00 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 23:25 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.42J ug/L 10/15/19 12:57 7440-38-210/14/19 07:071.0 0.28 1
Barium 10 ug/L 10/14/19 23:25 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 12:57 7440-41-710/14/19 07:071.0 0.25 1
Boron 35.9 ug/L 10/15/19 12:57 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/14/19 23:25 7440-43-910/14/19 07:071.0 0.15 1
Calcium 114000 ug/L 10/15/19 12:57 7440-70-210/14/19 07:07254 76.2 1
Chromium <1.0 ug/L 10/15/19 12:57 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/15/19 12:57 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:25 7439-92-110/14/19 07:071.0 0.24 1
Lithium 0.61J ug/L 10/15/19 12:57 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum <0.44 ug/L 10/14/19 23:25 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/15/19 12:57 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:25 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 10/23/19 09:18 7439-97-610/22/19 14:500.28 0.084 1

Analytical Method:Field Data

Field pH 6.67 Std. Units 10/09/19 12:001
Field Specific Conductance 801 umhos/cm 10/09/19 12:001
Oxygen, Dissolved 1.67 mg/L 10/09/19 12:00 7782-44-71
REDOX 173.0 mV 10/09/19 12:001
Turbidity 2.12 NTU 10/09/19 12:001
Static Water Level 788.47 feet 10/09/19 12:001
Temperature, Water (C) 11.3 deg C 10/09/19 12:001

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 418 mg/L 10/15/19 16:4120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.0 Std. Units 10/18/19 09:42 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 1.7J mg/L 10/21/19 18:26 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 18:26 16984-48-80.30 0.10 1
Sulfate 8.4 mg/L 10/21/19 18:26 14808-79-83.0 1.0 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-84A Lab ID: 40196970002 Collected: 10/09/19 13:10 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 23:46 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.46J ug/L 10/15/19 13:34 7440-38-210/14/19 07:071.0 0.28 1
Barium 13.2 ug/L 10/14/19 23:46 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 13:34 7440-41-710/14/19 07:071.0 0.25 1
Boron 12.0 ug/L 10/15/19 13:34 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/15/19 13:34 7440-43-910/14/19 07:071.0 0.15 1
Calcium 73500 ug/L 10/15/19 13:34 7440-70-210/14/19 07:07254 76.2 1
Chromium 1.6J ug/L 10/15/19 13:34 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/15/19 13:34 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:46 7439-92-110/14/19 07:071.0 0.24 1
Lithium 0.52J ug/L 10/15/19 13:34 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum <0.44 ug/L 10/15/19 13:34 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/15/19 13:34 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:46 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 10/23/19 09:25 7439-97-610/22/19 14:500.28 0.084 1

Analytical Method:Field Data

Field pH 7.23 Std. Units 10/09/19 13:101
Field Specific Conductance 614.1 umhos/cm 10/09/19 13:101
Oxygen, Dissolved 11.36 mg/L 10/09/19 13:10 7782-44-71
REDOX 181.7 mV 10/09/19 13:101
Turbidity 2.41 NTU 10/09/19 13:101
Static Water Level 787.79 feet 10/09/19 13:101
Temperature, Water (C) 11.8 deg C 10/09/19 13:101

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 310 mg/L 10/15/19 16:4120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.5 Std. Units 10/18/19 09:44 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 3.9 mg/L 10/21/19 19:19 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 19:19 16984-48-80.30 0.10 1
Sulfate 1.3J mg/L 10/21/19 19:19 14808-79-83.0 1.0 1

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

without the written consent of Pace Analytical Services, LLC.Date: 11/01/2019 03:22 PM

Pace Analytical Services, LLC
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

338359
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1964880
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 10/23/19 09:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1964881LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1964882MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196970001

1964883

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 101 85-115100 1 205<0.084 5.1 5.0

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

without the written consent of Pace Analytical Services, LLC.Date: 11/01/2019 03:22 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337277
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1959950
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 10/14/19 18:40
Arsenic ug/L <0.28 1.0 10/14/19 18:40
Barium ug/L <0.70 2.3 10/14/19 18:40
Beryllium ug/L <0.25 1.0 10/14/19 18:40
Boron ug/L <3.0 10.0 10/14/19 18:40
Cadmium ug/L <0.15 1.0 10/14/19 18:40
Calcium ug/L <76.2 254 10/14/19 18:40
Chromium ug/L <1.0 3.4 10/14/19 18:40
Cobalt ug/L <0.12 1.0 10/14/19 18:40
Lead ug/L <0.24 1.0 10/14/19 18:40
Lithium ug/L <0.22 1.0 10/14/19 18:40
Molybdenum ug/L <0.44 1.5 10/14/19 18:40
Selenium ug/L <0.32 1.1 10/14/19 18:40
Thallium ug/L <0.14 1.0 10/14/19 18:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1959951LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 497500 99 80-120
Arsenic ug/L 478500 96 80-120
Barium ug/L 477500 95 80-120
Beryllium ug/L 488500 98 80-120
Boron ug/L 464500 93 80-120
Cadmium ug/L 501500 100 80-120
Calcium ug/L 50805000 102 80-120
Chromium ug/L 478500 96 80-120
Cobalt ug/L 467500 93 80-120
Lead ug/L 470500 94 80-120
Lithium ug/L 477500 95 80-120
Molybdenum ug/L 452500 90 80-120
Selenium ug/L 494500 99 80-120
Thallium ug/L 476500 95 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 103 75-125102 1 20500<0.15 513 510

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

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 102 75-125100 2 205002.4 512 504
Barium ug/L 500 100 75-125101 0 20500169 671 672
Beryllium ug/L 500 103 75-12594 9 20500<0.25 513 469
Boron ug/L 500 102 75-12591 10 2050073.0 582 529
Cadmium ug/L 500 103 75-125102 0 20500<0.15 514 512
Calcium ug/L P65000 130 75-125192 3 20500090300 96800 99900
Chromium ug/L 500 98 75-12597 1 20500<1.0 492 486
Cobalt ug/L 500 98 75-12597 1 20500<0.12 488 484
Lead ug/L 500 98 75-12598 0 20500<0.24 489 489
Lithium ug/L 500 101 75-12593 8 2050012.4 518 476
Molybdenum ug/L 500 95 75-12595 0 205002.6 477 476
Selenium ug/L 500 105 75-125104 1 20500<0.32 524 521
Thallium ug/L 500 100 75-125100 0 20500<0.14 502 502
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337571
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1960873
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 10/15/19 16:39

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1960874LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 558547 102 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196939001
1960875SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 368 4 10354

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196970001
1960876SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 406 3 10418

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337952
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967002
1962801SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.3 H60 207.3

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337822
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1962191
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/21/19 11:34
Fluoride mg/L <0.10 0.30 10/21/19 11:34
Sulfate mg/L <1.0 3.0 10/21/19 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1962192LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 20.120 101 90-110
Fluoride mg/L 2.02 102 90-110
Sulfate mg/L 20.120 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962193MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196954007

1962194

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 99 90-11098 1 152014.1 33.8 33.6
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 99 90-11098 0 15207.2 27.0 26.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962195MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196971011

1962196

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 97 90-11099 2 15201.6J 20.9 21.3
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 102 90-110101 1 1520<1.0 20.6 20.4

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-301 Lab ID: 40196970001 Collected: 10/09/19 12:00 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.252 ± 0.351   (0.585)
C:NA T:83%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 0.449 ± 0.363   (0.723)
C:77% T:95%

pCi/L 10/30/19 14:23 15262-20-1EPA 904.0

Total Radium 0.701 ± 0.714   (1.31) pCi/L 11/01/19 15:00 7440-14-4Total Radium
Calculation

Sample: MW-84A Lab ID: 40196970002 Collected: 10/09/19 13:10 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.247 ± 0.292   (0.459)
C:NA T:101%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 -0.0240 ± 0.355   (0.827)
C:78% T:89%

pCi/L 10/30/19 14:24 15262-20-1EPA 904.0

Total Radium 0.247 ± 0.647   (1.29) pCi/L 11/01/19 15:00 7440-14-4Total Radium
Calculation

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

366494
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40196970001, 40196970002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777728

Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Radium-226 pCi/L 10/31/19 12:200.0468 ± 0.331   (0.660) C:NA T:87%

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 14 of 21



#=QCR#

QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

366493
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40196970001, 40196970002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777725

Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/19 14:21-0.00340 ± 0.362   (0.843) C:80% T:79%

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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

40196970001 337277 337400MW-301 EPA 3010 EPA 6020
40196970002 337277 337400MW-84A EPA 3010 EPA 6020

40196970001 338359 338406MW-301 EPA 7470 EPA 7470
40196970002 338359 338406MW-84A EPA 7470 EPA 7470

40196970001 MW-301
40196970002 MW-84A

40196970001 366494MW-301 EPA 903.1
40196970002 366494MW-84A EPA 903.1

40196970001 366493MW-301 EPA 904.0
40196970002 366493MW-84A EPA 904.0

40196970001 369027MW-301 Total Radium Calculation
40196970002 369027MW-84A Total Radium Calculation

40196970001 337571MW-301 SM 2540C
40196970002 337571MW-84A SM 2540C

40196970001 337952MW-301 EPA 9040
40196970002 337952MW-84A EPA 9040

40196970001 337822MW-301 EPA 300.0
40196970002 337822MW-84A EPA 300.0
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January 07, 2020

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40201277

40201277
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on December 24, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

REPORT OF LABORATORY ANALYSIS
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CERTIFICATIONS

Pace Project No.:
Project:

40201277
25219067 ALLIANT-COLUMBIA

Pace Analytical Services Green Bay
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

40201277
25219067 ALLIANT-COLUMBIA

Lab ID Sample ID Matrix Date Collected Date Received

40201277001 MW-310 Water 12/23/19 12:37 12/24/19 09:05

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40201277
25219067 ALLIANT-COLUMBIA

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40201277001 MW-310 EPA 6020 1KXS

7AXL
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40201277
25219067 ALLIANT-COLUMBIA

Sample: MW-310 Lab ID: 40201277001 Collected: 12/23/19 12:37 Received: 12/24/19 09:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Calcium 55400 ug/L 01/03/20 04:34 7440-70-2 P601/02/20 05:432540 762 10

Analytical Method:Field Data

Field pH 7.70 Std. Units 12/23/19 12:371
Field Specific Conductance 1416 umhos/cm 12/23/19 12:371
Oxygen, Dissolved 9.65 mg/L 12/23/19 12:37 7782-44-71
REDOX 40.0 mV 12/23/19 12:371
Turbidity 2.06 NTU 12/23/19 12:371
Static Water Level 775.22 feet 12/23/19 12:371
Temperature, Water (C) 12.4 deg C 12/23/19 12:371

REPORT OF LABORATORY ANALYSIS
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without the written consent of Pace Analytical Services, LLC.Date: 01/07/2020 08:32 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40201277
25219067 ALLIANT-COLUMBIA

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:

344644
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40201277001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1999854
Associated Lab Samples: 40201277001

Matrix: Water

Analyzed

Calcium ug/L <76.2 254 01/03/20 04:20

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1999855LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium ug/L 50205000 100 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1999856MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40201277001

1999857

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium ug/L P65000 117 75-125202 7 20500055400 61300 65500

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

without the written consent of Pace Analytical Services, LLC.Date: 01/07/2020 08:32 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALIFIERS

Pace Project No.:
Project:

40201277
25219067 ALLIANT-COLUMBIA

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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

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

without the written consent of Pace Analytical Services, LLC.Date: 01/07/2020 08:32 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40201277
25219067 ALLIANT-COLUMBIA

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

40201277001 344644 344747MW-310 EPA 3010 EPA 6020

40201277001 MW-310

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

without the written consent of Pace Analytical Services, LLC.Date: 01/07/2020 08:32 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 8 of 11



Page 9 of 11



Page 10 of 11



Page 11 of 11



 

2019 Annual Groundwater Monitoring and Corrective Action Report www.scsengineers.com 
   

Appendix B 

Alternative Source Demonstration, April 2019 Detection Monitoring 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.scsengineers.com/


 

Alternative Source Demonstration 
April 2019 Detection Monitoring 
 

Dry Ash Disposal Facility – Module 4 
Columbia Energy Center 
Pardeeville, Wisconsin 
 

 

Prepared for: 
 

 
 
 
 

25217156.01   |   October 14, 2019 

2830 Dairy Drive 
Madison, WI  53718-6751 

608-224-2830 



 

Alternative Source Demonstration www.scsengineers.com 
i 

Table of Contents 

Section Page 

PE Certification ...................................................................................................................................... iii 
 Introduction ................................................................................................................................... 1 

 §257.94(e)(2) Alternative Source Demonstration Requirements ........................................ 1 
 Site Information and Map ........................................................................................................ 1 
 Statistically Significant Increases Identified ........................................................................... 2 
 Overview of Alternative Source Demonstration ...................................................................... 2 

 Background ................................................................................................................................... 2 
 Geology and Hydrogeology ....................................................................................................... 2 

 Regional Information ................................................................................................... 2 
 Site Information ........................................................................................................... 3 

 CCR Rule Monitoring System ................................................................................................... 3 
 Other Monitoring Wells ............................................................................................................. 3 

 Methodology and Analysis Review ................................................................................................ 3 
 Sampling and Field Analysis .................................................................................................... 4 
 Laboratory Analysis Review ..................................................................................................... 4 
 Statistical Evaluation Review ................................................................................................... 4 
 Summary of Methodology and Analysis Review Findings & Alternative Source 

Demonstration Conclusions..................................................................................................... 5 
 Site Groundwater Monitoring Recommendations......................................................................... 5 
 References .................................................................................................................................... 5 

 

Tables 

Table 1. Detection Monitoring Results Summary – April and June 2019 
Table 2. Analytical Results – Appendix III Constituents with SSIs 
Table 3. Groundwater Elevations – State Monitoring Program and CCR Well Network 
 

Figures 

Figure 1. Site Location Map 
Figure 2. Site Plan and Well Location Map 
Figure 3. Water Table Map – April 2019 
 

Appendices 

Appendix A Trend Plots for CCR Wells 
Appendix B Regional Geologic and Hydrogeologic Background Information 
 
I:\25219067.00\Deliverables\2019 April ASD COL MOD 4 LF\191014_COL_MOD 4 LF_April ASD.docx 
  

http://www.scsengineers.com/


 

Alternative Source Demonstration www.scsengineers.com 
ii 

[This page left blank intentionally] 
  

http://www.scsengineers.com/




 

Alternative Source Demonstration www.scsengineers.com 
iv 

[This page left blank intentionally] 
 

 

http://www.scsengineers.com/


 

Alternative Source Demonstration www.scsengineers.com 
1 

 INTRODUCTION 
This Alternative Source Demonstration (ASD) was prepared to support compliance with the 
groundwater monitoring requirements of the “Coal Combustion Residuals (CCR) Final Rule” 
published by the U.S. Environmental Protection Agency (USEPA) in the Hazardous and Solid Waste 
Management System; Disposal of Coal Combustion Residuals from Electric Utilities; Final Rule, 
dated April 17, 2015 (USEPA, 2015), and subsequent amendments. Specifically, this report was 
prepared to fulfill the requirements of 40 CFR 257.94(e)(2). The applicable sections of the Rule are 
provided below in italics. 

 §257.94(E)(2) ALTERNATIVE SOURCE DEMONSTRATION 
REQUIREMENTS 

The owner and operator may demonstrate that a source other than the CCR Unit caused the 
statistically significant increase over background levels for a constituent or that the statistically 
significant increase resulted from error in sampling, analysis, statistical evaluation, or natural 
variation in groundwater quality. The owner or operator must complete the written demonstration 
within 90 days of detecting a statistically significant increase over background levels. 

An ASD is completed when there are exceedances of one or more benchmarks established within the 
groundwater monitoring program. The ASD is completed to determine if any other sources are likely 
causes of the identified exceedance(s) of established benchmark(s) at the site. This ASD was 
performed in response to results indicating a statistically significant increase (SSI) over background 
levels during detection monitoring under the CCR Rule. 

This ASD report is evaluating the SSI observed in the statistical evaluation of the April 2019 
detection monitoring event at the Columbia Energy Center (COL) Dry Ash Disposal Facility, Module 4 
CCR Unit (MOD 4).  

 SITE INFORMATION AND MAP 
The COL site is located at W8375 Murray Road, Pardeeville, Columbia County, Wisconsin (Figure 1). 
The COL site is an active coal-burning generating station which has been burning coal and disposing 
of CCR on site since the mid-1970s. The layout of the site is shown on Figure 2. The COL property 
includes two areas of CCR storage and disposal. These are the Dry Ash Disposal Facility (ADF) and 
the Ash Ponds Facility. This ASD will evaluate the conditions at the site for MOD 4 of the ADF only. 
The ADF is operated under the Wisconsin Department of Natural Resources (WDNR) License No. 
3025. 
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The groundwater monitoring system for the COL ADF MOD 4, is monitoring a single existing CCR Unit. 

A map showing the CCR Unit and all background and compliance monitoring wells with identification 
numbers for the CCR groundwater monitoring program and the state monitoring program is provided 
as Figure 2. Separate monitoring systems have been established for Modules 1-3 of the COL ADF, for 
the primary ash pond and for the secondary ash pond. 

 STATISTICALLY SIGNIFICANT INCREASES IDENTIFIED 
An SSI was identified for field pH at monitoring well MW-310, based on the April 2019 detection 
monitoring event.  

A summary of the April 2019 monitoring results and the established benchmarks is provided in 
Table 1. The result with an SSI above background is highlighted in the table. A time series graph for 
pH shown is in Appendix A. 

The April 2019 field pH result for MW-310 was above the upper prediction limit (UPL); however, a 
second sample collected in June 2019 was below the UPL.  

 OVERVIEW OF ALTERNATIVE SOURCE DEMONSTRATION 
This ASD report includes: 

• Background information (Section 2.0) 
• Evaluation of potential that SSIs are due to methodology or analysis (Section 3.0) 
• Site groundwater monitoring recommendations (Section 4.0) 

The results from background and compliance sampling for parameters with SSIs are provided in 
Table 2. Complete laboratory reports for the background monitoring events were included in the 
2018 annual groundwater monitoring and corrective action report. The laboratory report for the 
April 2019 detection monitoring event will be included in the 2019 annual groundwater monitoring 
and corrective action report.  

 BACKGROUND 
To provide context for the ASD evaluation, the following background information is provided in this 
section of the report, prior to the ASD evaluation sections: 

• Geologic and hydrogeologic setting 
• CCR Rule monitoring system 
• Other monitoring wells 

 GEOLOGY AND HYDROGEOLOGY 

 Regional Information 
For the purposes of groundwater monitoring, the surficial sand and gravel aquifer is considered to be 
the uppermost aquifer unit, as defined under 40 CFR 257.53, at the COL ADF. Immediately 
underlying the surficial sand and gravel aquifer is the Cambrian-Ordovician sandstone aquifer. 
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A summary of the regional hydrogeologic stratigraphy is presented in Appendix B. The sand and 
gravel aquifer is capable of producing sufficient water for industrial or municipal use in some parts of 
Columbia County and is capable of producing sufficient water for domestic use in many areas, 
including along the Wisconsin River near the Columbia Energy Center (Harr et. al, 1978). A map 
showing expected well yields within the sand and gravel aquifer in Columbia County is included in 
Appendix B. 

Regional groundwater flow in the site vicinity is generally west toward the Wisconsin River. A map 
showing the regional water table elevations is included with the regional hydrogeologic information in 
Appendix B. 

 Site Information 
Soils at the site are primarily sand to a depth of approximately 50 to 100 feet and overlie sandstone 
bedrock. Soils encountered during the site feasibility study for the COL ADF were described as 
generally sandy with interbedded silty clay lenses up to 20 feet thick (Warzyn, 1978). During drilling 
of CCR well MW-301, the unconsolidated materials were identified as consisting primarily of silty 
sand. The boring log for previously installed monitoring well MW-84A show silty sand and sand as the 
primary unconsolidated materials at these locations. All CCR monitoring wells are screened within 
the unconsolidated sand unit. 

Shallow groundwater at the site generally flows to the northwest across the existing landfill area, 
then generally flows west toward the Wisconsin River. A groundwater flow map for April 2019 is 
shown on Figure 3. The groundwater elevation data for the state and CCR monitoring wells are 
provided in Table 3. 

 CCR RULE MONITORING SYSTEM 
The groundwater monitoring system established in accordance with the CCR Rule consists of two 
upgradient (background) monitoring wells and three compliance monitoring wells. The background 
wells include MW-301 and MW-84A. The compliance wells include MW-309, MW-310, and MW-311. 
The CCR Rule wells are installed within the sand and gravel aquifer. Well depths range from 
approximately 24 to 36 feet, measured from the top of the well casing. 

 OTHER MONITORING WELLS 
Additional groundwater monitoring wells currently exist at COL as part of the monitoring systems 
developed for the state monitoring program and for the other CCR Units.  

Monitoring wells for the state monitoring program are installed in the unconsolidated sand and 
gravel unit, which is the uppermost aquifer as defined under 40 CFR 257.53. This shallow 
monitoring system includes water table wells and mid-depth piezometers. Well depths range from 
approximately 14 to 76 feet, measured from the top of the well casing. 

 METHODOLOGY AND ANALYSIS REVIEW 
To evaluate the potential that an SSI is due to a source other than the regulated CCR Unit, SCS used 
a two-step evaluation process. First, the sample collection, field and laboratory analysis, and 
statistical evaluation were reviewed to identify any potential error or analysis that led to exceedance 
of the benchmark. Second, potential alternative sources, including natural variation and man-made 
sources other than the CCR Unit, were evaluated if necessary. 
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 SAMPLING AND FIELD ANALYSIS 
Field notes and sampling results were reviewed to determine if any sampling error may have caused 
or contributed to the observed SSIs. Potential field sampling errors or issues could include 
mislabeling of samples, improper sample handling, missed holding times, cross contamination 
during sampling, or other field error. Field blank sample results were also reviewed for any indication 
of potential contamination from sampling equipment or containers.  

Based on a review of the field notes, it appears that in the original sampling the dissolved oxygen 
data and pH data for MW-310 were accidentally entered in the wrong columns on the field data 
sheet (switched), causing the apparent SSI. On June 12, 2019, SCS Engineers (SCS) collected field 
parameters again from the MW-310 monitoring well. The field pH measurement was similar to 
background monitoring results for this well, and was below the UPL (Table 1). 

 LABORATORY ANALYSIS REVIEW 
The laboratory report for the April 2019 detection monitoring event was reviewed to evaluate 
whether there were any laboratory analysis errors and/or issues.  

Because field pH is a field parameter, the laboratory’s role is only to enter the field data into their 
reporting system. No laboratory error was identified. 

 STATISTICAL EVALUATION REVIEW 
The review of the statistical results and methods include a quality control check of the following: 

• Input analytical data vs. laboratory analytical reports 
• Statistical method and process for each SSI 

Based on the review of the statistical evaluation, SCS did not identify any errors or issues in the 
statistical evaluation that caused or contributed to the determination of an intrawell SSI for pH for 
the April 2019 detection monitoring event. 

Time series plots of the SSI constituent analytical data were also reviewed for any anomalous results 
that might indicate a possible sampling or laboratory error (e.g., dilution error or incorrect sample 
labeling).  

On review, the parametric UPL calculations were revised from a 95% one-sided comparison to a 
99% one-sided comparison, consistent with the CCR Rule and Unified Guidance, but this did not 
change the SSI evaluation outcome for any parameters. The UPLs are shown in Table 1. 

The time series plots are provided in Appendix A. As discussed in Section 3.1, the time series plot 
shows the field pH value recorded incorrectly in April 2019 and the June 2019 result consistent with 
previous results. 
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 SUMMARY OF METHODOLOGY AND ANALYSIS REVIEW 
FINDINGS & ALTERNATIVE SOURCE DEMONSTRATION 
CONCLUSIONS 

In summary, the SSI identified for pH for MW-310 for the April 2019 monitoring event was 
determined to be due to a field data collection error that occurred during the sampling event, and 
not reflective of true groundwater quality. 

 SITE GROUNDWATER MONITORING RECOMMENDATIONS 
In accordance with section 257.94(e)(2) of the CCR Rule, the COL MOD 4 CCR Unit site may continue 
with detection monitoring based on this ASD. The ASD report will be included in the 2019 Annual 
Report due January 31, 2020. 

 REFERENCES 
Harr, C.A., L.C. Trotta, and R.G. Borman, 1978, “Ground-Water Resources and Geology of Columbia 
County, Wisconsin,” University of Wisconsin-Extension Geological and Natural History Survey 
Information Circular Number 37, 1978. 
 
U.S. Environmental Protection Agency (USEPA), 2009, Statistical Analysis of Groundwater Monitoring 
Data at RCRA Facilities, Unified Guidance, EPA 530-R-09-007, March 2009. 

USEPA, 2015, Hazardous and Solid Waste Management System; Disposal of Coal Combustion 
Residuals from Electric Utilities; Final Rule. April 2015. 

Warzyn Engineering, Inc., 1978, Feasibility Study, Proposed Fly Ash and/or Scrubber Sludge Disposal 
Facility – Columbia Site, Wisconsin Power and Light Company, Town of Pacific, Columbia County, WI, 
January 1978. 
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Intrawell UPL Intrawell UPL Intrawell UPL

Boron, µg/L 13.6 26.9 45.73 37.4 87.41 73.0 NA 54.62 35.7

Calcium, µg/L 80,100 126,000 P6 114,236 45,300 64,861 38,800 NA 90,368 65,600

Chloride, mg/L 3.6 B 0.79 J  1097 145 249 76.0 NA 4.93 1.9

Fluoride, mg/L <0.10 <0.10 DQ <0.10 DQ <0.10 NA DQ <0.10

Field pH, Std. Units 7.03 6.62 8.28 7.49 8.19 9.79 7.82 8.17 7.51

Sulfate, mg/L 1.4 J 4.4 J,D3 62.94 35.2 118 58.4 NA 159 23.1

Total Dissolved Solids, mg/L 318 462 2,049 548 850 470 NA 509 276

Highlighted cell indicates the compliance well result is an SSI.

Abbreviations:
UPL = Upper Prediction Limit NA = Not Analyzed LOQ = Limit of Quantification
µg/L = micrograms per liter mg/L = milligrams per liter SSI = Statistically Significant Increase
DQ = Double Quantification rule applies (not detected in background samples)
B = Analyte was detected in the associated Method Blank.
J = Estimated concentration at or above the LOD and below the LOQ.
D3 = Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.
P6 = Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the spike level.

Notes:

2. Intrawell UPL for sulfate at MW-310 based on non-parametric interval analysis.
3. Intrawell UPLs calculated from background well results for February 2018 through September 2018.

Created by: NDK Date:
Last revision by: NDK Date:
Checked by: LMH Date:

I:\25219067.00\Deliverables\2019 April ASD COL MOD 4 LF\Tables\[1_CCR GW Screening Summary_COL LF Mod 4-Intrawell option.xlsx]Table

Table 1.  Detection Monitoring Results Summary - April and June 2019
Columbia Dry Ash Disposal Facility - Module 4 / SCS Engineers Project #25219067.00

Background Wells
MW-301MW-84A

Parameter Name
MW-309

6/12/2019

MW-310

4/2/2019 4/2/2019 4/2/2019

Compliance Wells
MW-311

5/16/2019
9/23/2019
9/23/2019

4/3/2019

1.  Intrawell UPLs based on parametric prediction interval analysis for all parameters except fluoride and sulfate at MW-310. Natural log transformation used for 
parametric prediction interval analysis for calcium at MW-310.

4/2/2019
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Table 2.  Analytical Results - Appendix III Constituents with SSIs
CCR Landfill MOD 4, Columbia Generation Station

Pardeeville, Wisconsin

Well 
Group Well Collection Date Field pH 

(std units)
12/22/2015 6.85
4/5/2016 7.01
7/8/2016 6.87

10/13/2016 7.28
12/29/2016 6.63
1/25/2017 7.10
4/11/2017 7.11
6/6/2017 6.70
8/8/2017 6.75

10/23/2017 7.37
4/25/2018 6.76
8/8/2018 6.91

10/24/2018 6.79
4/2/2019 6.62

12/22/2015 7.60
4/5/2016 7.61
7/8/2016 7.45
7/28/2016 7.34
10/13/2016 7.91
12/29/2016 7.25
1/25/2017 6.99
4/11/2017 7.80
6/6/2017 7.28
8/8/2017 7.23

10/24/2017 7.68
4/25/2018 7.45
8/8/2019 7.38

10/24/2018 7.24
4/3/2019 7.03

2/21/2018 7.84
3/23/2018 8.08
4/23/2018 7.71
5/24/2018 7.59
6/23/2018 7.50
7/23/2018 7.55
8/22/2018 7.53
9/21/2018 7.83
10/22/2018 7.56
4/2/2019 7.49

2/21/2018 7.85
3/23/2018 8.06
4/23/2018 7.75
5/24/2018 7.74
6/23/2018 7.82
7/23/2018 7.81
8/22/2018 7.77
9/21/2018 7.98
10/22/2018 7.70
4/2/2019 9.79
6/12/2019 7.82

Ba
ck

gr
ou

nd
MW-301

MW-84A

MW-310

C
om

pl
ia

nc
e

MW-309
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Table 2.  Analytical Results - Appendix III Constituents with SSIs
CCR Landfill MOD 4, Columbia Generation Station

Pardeeville, Wisconsin

Well 
Group Well Collection Date Field pH 

(std units)
2/21/2018 7.72
3/23/2018 7.93
4/23/2018 7.62
5/24/2018 7.54
6/23/2018 7.65
7/23/2018 7.59
8/22/2018 7.60
9/21/2018 7.95
10/22/2018 7.50
4/2/2019 7.51

Notes:

    
NDK Date: 9/10/2019
NDK Date: 9/10/2019
AJR Date: 9/10/2019

I:\25219067.00\Deliverables\2019 April ASD COL MOD 4 LF\Tables\[2_MOD 4 LF 
ASD.xlsx]Table 2. Analy. Rslts- CCR

Last revision by:
Checked by:

Created by:

MW-311
C

om
pl

ia
nc

e

(1) Analytical laboratory reports provided in the 2018 Annual 
       Groundwater Monitoring and Corrective Action Report.
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Table 3.  Groundwater Elevations - State Monitoring Program and CCR Well Network
CCR Landfill Module 4, Columbia Generating Station

Pardeeville, Wisconsin

Well Number MW-1AR MW-5R MW-33AR MW-33BR MW-34A MW-34B MW-37A MW-83 MW-84A MW-84B MW-86 MW-91AR MW-91B MW-92A MW-92B
Top of Casing Elevation (feet amsl) 822.55 805.44 808.29 808.39 805.95 806.05 813.04 807.96 814.28 814.26 824.79 809.03 808.45 808.47 808.41

Screen Length (ft)
Total Depth (ft from top of casing) 44.40 25.97 31.08 57.50 35.43 56.95 31.80 25.42 40.21 52.02 45.43 32.90 52.38 28.94 51.75
Top of Well Screen Elevation (ft) 778.15 779.47 777.21 750.89 770.52 749.10 781.24 782.54 774.07 762.24 779.36 776.13 756.07 779.53 756.66

Measurement Date
April 4-6, 2016 785.82 787.02 785.29 785.07 785.63 785.67 784.76 785.43 786.37 786.26 785.89 786.05 785.95 786.61 786.21

October 3-5, 2017 785.48 786.66 784.51 784.22 784.67 784.63 784.86 784.29 -- 786.49 785.58 786.08 785.83 786.47 786.02
October 9-10, 2017 -- -- -- -- -- -- -- -- 785.56 (2) -- -- -- -- -- --

April 23-25, 2018 783.99 785.36 783.09 786.36 781.77 780.79 783.28 783.32 785.88 784.91 782.54 784.71 784.53 785.23 784.81
October 23-25, 2018 788.25 789.71 788.77 787.96 787.88 787.73 787.62 788.26 788.32 788.19 788.21 788.59 788.31 789.32 788.87

April 1-4, 2019 787.05 788.64 786.63 786.54 786.82 786.92 786.47 786.78 787.35 787.34 787.16 787.45 787.18 788.04 787.63
Bottom of Well Elevation (ft) 778.15 779.47 777.21 750.89 770.52 749.10 781.24 782.54 774.07 762.24 779.36 776.13 756.07 779.53 756.66

Well Number M-3 M-4R MW-39A MW-39B MW-48A MW-48B MW-57 MW-59 MW-216R MW-217 MW-220RR
Top of Casing Elevation (feet amsl) 788.23 806.10 809.62 809.50 828.86 828.84 786.29 815.48 814.21 791.55 792.90

Screen Length (ft)
Total Depth (ft from top of casing) 16.90 25.55 34.80 76.07 51.88 75.80 14.40 38.50 37.85 37.37 18.96
Top of Well Screen Elevation (ft) 771.33 780.55 774.82 733.43 776.98 753.04 771.89 776.98 776.36 754.18 773.94

Measurement Date
April 4-6, 2016 784.21 789.09 785.27 785.27 784.79 784.76 783.21 784.97 785.68 785.02 784.36

October 3-5, 2017 780.93 787.04 783.35 783.18 784.30 784.19 782.37 784.23 783.89 782.48 782.61
April 23-25, 2018 782.89 790.43 782.86 782.87 783.14 783.09 783.04 783.02 783.23 783.26 783.45

October 22-24, 2018 782.95 788.47 787.12 786.88 787.12 786.99 783.48 787.73 787.49 784.90 784.52
April 1-4, 2019 785.68 789.44 786.28 786.31 786.56 786.45 785.27 787.39 786.53 786.33 785.46

Bottom of Well Elevation (ft) 771.33 780.55 774.82 733.43 776.98 753.04 771.89 776.98 776.36 754.18 773.94

Well Number MW-301 MW-84A MW-302 MW-33AR MW-34A MW-303 MW-304 MW-305 M-4R MW-306 MW-307 MW-308 MW-309 MW-310 MW-311
Top of Casing Elevation (feet amsl) 806.89 814.28 813.00 808.29 805.95 811.52 805.42 806.32 806.1 807.63 806.89 806.9 813.27 813.62 809.74

Screen Length (ft) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Total Depth (ft from top of casing) 29.40 40.21 33.6 31.08 35.43 35.8 25.7 25.6 39.58 27 26.5 28 37.67 38.41 36.19
Top of Well Screen Elevation (ft) 787.49 784.07 789.40 787.21 780.52 785.72 789.72 790.72 776.52 790.63 790.39 788.90 785.60 785.21 783.55

Measurement Date
April 4-5, 2016 786.78 786.37 785.81 785.29 785.63 785.48 788.08 789.61 789.09 -- -- -- -- -- --
July 7-8, 2016 786.31 785.89 786.28 785.19 785.05 784.60 787.36 789.26 787.43 -- -- -- -- -- --
July 28, 2016 NM 785.61 NM NM 784.86 784.35 NM NM NM -- -- -- -- -- --

October 11-13, 2016 787.64 787.22 787.76 787.36 786.45 786.18 788.18 789.78 787.88 -- -- -- -- -- --
December 29, 2016 787.37 786.63 787.05 785.66 785.72 NM NM NM NM -- -- -- -- -- --
January 25-26, 2017 787.27 786.70 786.89 785.88 785.98 785.28 789.34 789.36 789.64 785.50 785.36 785.73 -- -- --
April 10 & 11, 2017 787.89 787.16 787.55 786.39 786.30 786.00 788.22 789.57 787.95 786.22 785.64 786.51 -- -- --

June 6, 2017 788.25 787.63 788.37 787.27 786.66 786.49 788.58 789.79 787.83 786.85 786.07 786.46 -- -- --
August 7-9, 2017 787.34 786.68 787.55 786.11 785.81 785.42 789.52 789.30 788.54 785.69 785.19 785.37 -- -- --

October 23-24, 2017 785.89 785.32 785.94 784.13 784.50 783.92 788.97 788.14 788.00 783.97 784.79 784.17 -- -- --
February 21, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 783.19 783.05 783.02
March 23, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 783.10 783.10 783.00
April 23-25, 2018 785.29 785.88 784.37 783.09 781.77 783.27 789.69 787.67 790.43 783.24 783.65 782.65 783.07 782.97 781.83

May 24, 2018 NM NM NM NM NM NM NM NM NM 785.79 785.09 NM 785.45 785.97 786.11
June 23, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 786.03 786.64 786.47
July 23, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 786.27 786.35 786.55

August 7, 2018 787.06 786.55 NM NM NM 785.20 788.25 788.56 787.63 NM NM NM NM NM NM
August 22, 2018 NM NM NM NM NM NM NM NM NM NM NM NM 785.54 785.40 785.46

September 21, 2018 NM NM 788.37 787.90 787.01 786.50 NM NM NM NM NM NM 787.08 787.24 787.66
October 22-24, 2018 788.98 788.32 789.16 788.77 787.88 787.51 789.05 790.04 788.47 787.66 786.57 787.81 787.99 788.18 788.64

April 1-4, 2019 787.04 787.35 787.56 786.63 786.82 786.52 789.72 790.07 789.44 786.72 786.71 787.53 786.30 786.38 786.38
Bottom of Well Elevation (ft) 771.33 776.36 780.55 771.89 776.98 774.82 733.43 776.98 753.04 780.63 780.39 778.90 775.60 775.21 773.55

Notes: Created by: MDB Date: 5/6/2013
NM = not measured Last revision by: NDK Date: 8/1/2019

Checked by: AJR Date: 8/21/2019

(1) Water Levels collected during sample collection.
(2) The depth to water at MW-84A was not measured prior to purging for sampling during the October 3-5, 2017 sampling event.  The level was allowed to return to static and was measured on 10/10/2017.
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Appendix A 

Trend Plots for CCR Wells 
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Table COL-3.  Regional Hydrogeologic Stratigraphy 
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Table COL-3. Page 1 of 1 

Approximate Age  Hydrogeologic Unit 
General 
Thickness 
(feet) 

Name of Rock 
Unit* 

Predominant Lithology 

Quaternary 
(0-1 million years 

old) 
Surficial Aquifer 0 to 300+ 

Holocene & 
Pleistocene 
Deposits 

 

• Unconsolidated clay, silt, sand, 
gravel, cobbles, boulders, and 
organic matter 

Ordovician  
(460 to 490 million 

years old) 

Sandstone Aquifer 0 to 800+ 

Galena 
Decorah 
Platteville 
St. Peter 

Prairie du Chien 

• Dolomite and shaley dolomite 

• Sandstone 
 

Cambrian  
(490 to 500 million 

years old) 

Trempeleau 
Franconia 
Galesville 
Eau Claire 
Mt. Simon 

• Sandstone 
 

Precambrian  
(more than 1 billion 

years old) 

Used for domestic 
supply in some areas 

 
-- 

 
Precambrian • Igneous and metamorphic rocks 

 
*This nomenclature and classification of rock units in this report are those of the Wisconsin Geological and Natural History 
Survey and do not necessarily coincide with those accepted by the U.S. Geological Survey. 
 
Sources:  
Harr, C.A., L.C. Trotta, and R.G. Borman, “Ground-Water Resources and Geology of Columbia County, Wisconsin,” 

University of Wisconsin-Extension Geological and Natural History Survey Information Circular Number 37, 1978.  
Wisconsin Geological and Natural History Survey, Bedrock Stratigraphic Units in Wisconsin, UW Extension Educational 

Series 51, ISSN: 1052-2115, 2011. 
 
I:\25215053\Reports\Report 3 - Columbia\Tables\Table_2_Regional_Hydrogeologic_Stratigraphy.doc 



Source: Harr, C.A., L.C. Trotta, and R.G. Borman, “Ground-Water Resources and Geology of Columbia County, 

Wisconsin,” University of Wisconisn-Extension Geological and Natural History Surevy Information Circular Number 37, 

1978.

Approximate Site Location



Wisconsin Geological and Natural History Survey
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 INTRODUCTION 
This 2019 Annual Groundwater Monitoring and Corrective Action Report was prepared to support 

compliance with the groundwater monitoring requirements of the “Coal Combustion Residuals (CCR) 

Final Rule” (Rule) published by the U.S. Environmental Protection Agency (USEPA) in the Hazardous 

and Solid Waste Management System; Disposal of Coal Combustion Residuals from Electric Utilities; 

Final Rule, dated April 17, 2015 (USEPA, 2015) and subsequent amendments. Specifically, this 

report was prepared to fulfill the requirements of 40 CFR 257.100 and 40 CFR 257.90(e) for 

inactive CCR surface impoundments. The applicable sections of the Rule are provided below in 

italics, followed by applicable information relative to the 2019 Annual Groundwater Monitoring and 

Corrective Action Report for the CCR unit. 

This report covers the period of groundwater monitoring from January 1, 2019, through 

December 31, 2019. 

The groundwater monitoring system for the Secondary Pond at the Columbia Energy Center (COL) 

monitors a single inactive CCR unit: 

 COL Secondary Pond (inactive surface impoundment) 

The system is designed to detect monitored constituents at the waste boundary of the COL 

Secondary Pond as required by 40 CFR 257.91(d). The groundwater monitoring system consists of 

two background wells and three downgradient monitoring wells. 

Other CCR units at the COL facility include the COL Primary Ash Pond and Dry Ash Disposal Facility 

(Modules 1-4). Annual groundwater monitoring and corrective action reports for these existing CCR 

units are submitted separately on January 31 of each year in accordance with 40 CFR 257.90(e). 

 §257.100(E)(5) GROUNDWATER MONITORING AND 
CORRECTIVE ACTION FOR INACTIVE CCR SURFACE 
IMPOUNDMENTS 

The owner or operator of the inactive CCR surface impoundment must:  (i) No later than April 17, 

2019, comply with groundwater monitoring requirements set forth in §§ 257.90(b) and 257.94(b); 

and (ii) No later than August 1, 2019, prepare the initial groundwater monitoring and corrective 

action report as set forth in § 257.90(e). 

This report is submitted to fulfill the report requirement. 

 §257.90(E) ANNUAL REPORT REQUIREMENTS 
Annual groundwater monitoring and corrective action report. . . . For the preceding calendar year, 

the annual report must document the status of the groundwater monitoring and corrective action 

program for the CCR unit, summarize key actions completed, describe any problems encountered, 

discuss actions to resolve the problems, and project key activities for the upcoming year. For 

purposes of this section, the owner or operator has prepared the annual report when the report is 

placed in the facility’s operating record as required by § 257.105(h)(1). At a minimum, the annual 

groundwater monitoring and corrective action report must contain the following information, to the 

extent available: 

http://www.scsengineers.com/
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 §257.90(E)(1) SITE MAP 
A map, aerial image, or diagram showing the CCR unit and all background (or upgradient) and 

downgradient monitoring wells, to include the well identification numbers, that are part of the 

groundwater monitoring program for the CCR unit; 

A map of the location of the site is provided as Figure 1. A map showing the Secondary Pond and all 

background (or upgradient) and downgradient monitoring wells with identification numbers for the 

groundwater monitoring program is provided as Figure 2. Other CCR units are also shown on 

Figure 2. 

 §257.90(E)(2) MONITORING SYSTEM CHANGES 
Identification of any monitoring wells that were installed or decommissioned during the preceding 

year, along with a narrative description of why those actions were taken; 

No new monitoring wells were installed, and no wells were decommissioned as part of the 

groundwater monitoring programs for the CCR unit in 2019. 

 §257.90(E)(3) SUMMARY OF SAMPLING EVENTS 
In addition to all the monitoring data obtained under §§ 257.90 through 257.98, a summary 

including the number of groundwater samples that were collected for analysis for each background 

and downgradient well, the dates the samples were collected, and whether the sample was required 

by the detection monitoring or assessment monitoring programs; 

Three groundwater sampling events were completed for the inactive COL Secondary Pond in 2019. 

The established semiannual sampling for the site was followed and sampling occurred in April 2019 

and October 2019. As described in Section 3.4, the site transitioned to an assessment monitoring 

program in 2019. The first round of assessment monitoring sampling was completed in December 

2019. 

Groundwater samples collected in April and October 2019 were analyzed for Appendix III 

constituents. The groundwater samples collected in December 2019 were analyzed for both 

Appendix III and Appendix IV constituents. A summary including the number of groundwater samples 

that were collected, and whether the sample was required by the detection monitoring or 

assessment monitoring program is included in Table 1. The results of the analytical laboratory 

analyses are provided in the laboratory reports in Appendix A1 through Appendix A3. 

 §257.90(E)(4) MONITORING TRANSITION NARRATIVE 
A narrative discussion of any transition between monitoring programs (e.g., the date and 

circumstances for transitioning from detection monitoring to assessment monitoring in addition to 

identifying the constituent(s) detected at a statistically significant increase over background levels); 

Detection monitoring for the COL Secondary Pond was initiated in April 2019. The statistical 

evaluation of the April 2019 detection monitoring results completed on July 15, 2019, identified 

statistically significant increases (SSIs) in detection monitoring constituents at the downgradient 

wells. SSIs were identified for boron, chloride, and sulfate at one or more wells based on the 

April 2019 detection monitoring event. Wisconsin Power and Light Company (WPL) collected the first 

http://www.scsengineers.com/
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round of assessment monitoring samples in December 2019 and established an assessment 

monitoring program on January 13, 2020, in accordance with §257.95(b). 

 §257.90(E)(5) OTHER REQUIREMENTS 
Other information required to be included in the annual report as specified in §§ 257.90 through 

257.98. 

Additional potentially applicable requirements for the annual report, and the location of the 

requirement within the Rule, are provided in the following sections. For each cited section of the 

Rule, the portion referencing the annual report requirement is provided below in italics, followed by 

applicable information relative to the 2019 Annual Groundwater Monitoring and Corrective Action 

Report for the CCR units. 

 §257.90(e) General Requirements 
For the preceding calendar year, the annual report must document the status of the groundwater 

monitoring and corrective action program for the CCR unit, summarize key actions completed, 

describe any problems encountered, discuss actions to resolve the problems, and project key 

activities for the upcoming year. 

Status of Groundwater Monitoring and Corrective Action Program. The groundwater monitoring and 

corrective action program transitioned from detection monitoring to assessment monitoring in 2019. 

Summary of Key Actions Completed.  

 Statistical evaluation and determination of SSIs for the April 2019 monitoring event, 

completed July 15, 2019.  

 First annual groundwater monitoring and corrective action report completed on August 1, 

2019. 

 Two semiannual detection monitoring sampling and analysis events (April and October 

2019). 

 First assessment monitoring sampling and analysis event (December 2019). 

Description of Any Problems Encountered. No problems were encountered in 2019. 

Discussion of Actions to Resolve the Problems. Not applicable. 

Projection of Key Activities for the Upcoming Year (2020). 

 Transmittal of the results for the October 2019 detection monitoring event and 

notification of the initial round of assessment monitoring sampling in December 2019 

(January 13, 2020). 

 Establishment of assessment monitoring program (January 13, 2020). 

 Establishment of groundwater protection standards (April 2020). 

http://www.scsengineers.com/
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 Statistical evaluation and determination of any statistically significant levels exceeding 

the GPS for the December 2019, February 2020, and April 2020 monitoring events 

(July 2020). 

 If one or more Appendix IV constituents is detected at a statistically significant level 

above the GPS, then within 30 days WPL will prepare a notification in accordance with 

§257.95(g) and within 90 days complete an alternative source demonstration or initiate 

an assessment of corrective measures (§257.95(g)(3)). WPL will also characterize the 

release (§257.95(g)(1)) and notify property owners (§257.95(g)(2)). 

 Two semiannual groundwater sampling and analysis events (April and October 2020). 

 §257.94(d) Alternative Detection Monitoring Frequency 
The owner or operator must include the demonstration providing the basis for the alternative 

monitoring frequency and the certification by a qualified professional engineer in the annual 

groundwater monitoring and corrective action report required by § 257.90(e). 

Not applicable. No alternative frequency proposed. 

 §257.94(e)(2) Alternative Source Demonstration for Detection 
Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 

and corrective action report required by § 257.90(e), in addition to the certification by a qualified 

professional engineer. 

Not applicable. No alternative source demonstration was completed in 2019.  

 §257.95(c) Alternative Assessment Monitoring Frequency 
The owner or operator must include the demonstration providing the basis for the alternative 

monitoring frequency and the certification by a qualified professional engineer in the annual 

groundwater monitoring and corrective action report required by § 257.90(e). 

Not applicable. Assessment monitoring has been initiated, and no alternative assessment 

monitoring frequency has been proposed at this time. 

 §257.95(d)(3) Assessment Monitoring Results and Standards 
Include the recorded concentrations required by paragraph (d)(1) of this section, identify the 

background concentrations established under § 257.94(b), and identify the groundwater protection 

standards established under paragraph (d)(2) of this section in the annual groundwater monitoring 

and corrective action report required by § 257.90(e). 

Not applicable. Although the first round of assessment monitoring samples was collected in 

December 2019, the complete results were received and the assessment monitoring program was 

established in January 2020. The requirements of §257.95(d)(1)-(2) must be met by April 15, 2020, 

and included in the 2020 annual groundwater monitoring and corrective action report to be 

completed in 2021.   

http://www.scsengineers.com/
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 §257.95(g)(3)(ii) Alternative Source Demonstration for 
Assessment Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 

and corrective action report required by § 257.90(e), in addition to the certification by a qualified 

professional engineer. 

Not applicable. No alternative source demonstration for assessment monitoring was completed in 

2019. 

 §257.96(a) Extension of Time for Corrective Measures 
Assessment 

The assessment of corrective measures must be completed within 90 days, unless the owner or 

operator demonstrates the need for additional time to complete the assessment of corrective 

measure due to site-specific conditions or circumstances. The owner or operator must obtain a 

certification from a qualified professional engineer attesting that the demonstration is accurate. The 

90-day deadline to complete the assessment of corrective measures may be extended for longer 

than 60 days. The owner or operator must also include the demonstration in the annual 

groundwater monitoring and corrective action report required by § 257.90(e), in addition to the 

certification by a qualified professional engineer. 

Not applicable. Corrective measures assessment has not been initiated. 
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Table 1 

CCR Rule Groundwater Samples Summary 
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MW-306 MW-307 MW-308 MW-84A MW-301

4/1-3/2019 D D D D* D*

10/7-9/2019 D D D D* D*

12/3/2019 A A A

Total Samples 3 3 3 3 3

Abbreviations:

D = Detection Monitoring Program Sampling Event

A = Assessment Monitoring Program Sampling Event

Created by: ACW Date: 11/18/2019

Last revision by: LWJ Date: 6/26/2020

Checked by: NDK Date: 6/26/2020

I:\25220067.00\Deliverables\2019 Federal Annual Report - COL - SP\Tables\[Table 

1_2019_GW_Samples_Summary_Table_COL_SecPond.xlsx]GW Summary

Sample Dates
Downgradient Wells Background Wells

Table 1.  CCR Rule Groundwater Samples Summary

Columbia Energy Center Secondary Pond / 

SCS Engineers Project #25220067.00

Notes: 

* = MW-84A and MW-301 are shared background wells with other CCR units. 

These wells were in detection monitoring for the Secondary Pond CCR unit, but 

were sampled for assessment monitoring parameters in April and October 2019 as 

part of assessment monitoring for the COL Primary Pond CCR unit; therefore, they 

were not re-sampled in December 2019.

Table 1, Page 1 of 1
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Figures 

1 Site Location Map 

2 Site Plan and Monitoring Well Locations 
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A1 April 2019 Detection Monitoring 
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July 09, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40185522

40185522
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on April 04, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

Revised Report: Additional metals are included on this report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 1 of 18
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CERTIFICATIONS

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE SUMMARY

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40185260009 MW-306 Water 04/01/19 18:15 04/04/19 09:30

40185260010 MW-307 Water 04/01/19 17:25 04/04/19 09:30

40185260011 MW-308 Water 04/01/19 16:50 04/04/19 09:30

40185260012 FIELD BLANK SC POND Water 04/01/19 16:50 04/04/19 09:30

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40185260009 MW-306 EPA 6020 14KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40185260010 MW-307 EPA 6020 14KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40185260011 MW-308 EPA 6020 14KXS

7AXL

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40185260012 FIELD BLANK SC POND EPA 6020 14KXS

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 4 of 18
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-306 Lab ID: 40185260009 Collected: 04/01/19 18:15 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 08:31 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 08:31 7440-38-204/05/19 08:401.0 0.28 1
Barium 10 ug/L 04/09/19 08:31 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 08:31 7440-41-704/05/19 08:401.0 0.18 1
Boron 119 ug/L 04/09/19 08:31 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 08:31 7440-43-904/05/19 08:401.0 0.15 1
Calcium 87300 ug/L 04/09/19 08:31 7440-70-204/05/19 08:40250 69.8 1
Chromium 2.2J ug/L 04/09/19 08:31 7440-47-304/05/19 08:403.4 1.0 1
Cobalt <0.12 ug/L 04/09/19 08:31 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 08:31 7439-92-104/05/19 08:401.0 0.24 1
Lithium 3.1 ug/L 04/09/19 08:31 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum 6.3 ug/L 04/09/19 08:31 7439-98-704/05/19 08:401.5 0.44 1
Selenium 0.55J ug/L 04/09/19 08:31 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 08:31 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method:Field Data

Field pH 7.31 Std. Units 04/01/19 18:151
Field Specific Conductance 592.3 umhos/cm 04/01/19 18:151
Oxygen, Dissolved 8.46 mg/L 04/01/19 18:15 7782-44-71
REDOX 150.0 mV 04/01/19 18:151
Turbidity 1.61 NTU 04/01/19 18:151
Static Water Level 786.72 feet 04/01/19 18:151
Temperature, Water (C) 9.1 deg C 04/01/19 18:151

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 310 mg/L 04/08/19 15:3820.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/09/19 11:18 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 1.7J mg/L 04/15/19 14:02 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/15/19 14:02 16984-48-80.30 0.10 1
Sulfate 9.2 mg/L 04/15/19 14:02 14808-79-83.0 1.0 1

Sample: MW-307 Lab ID: 40185260010 Collected: 04/01/19 17:25 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 08:38 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 08:38 7440-38-204/05/19 08:401.0 0.28 1
Barium 12.3 ug/L 04/09/19 08:38 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 08:38 7440-41-704/05/19 08:401.0 0.18 1

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

without the written consent of Pace Analytical Services, LLC.Date: 07/09/2019 10:16 AM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 5 of 18



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-307 Lab ID: 40185260010 Collected: 04/01/19 17:25 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 154 ug/L 04/09/19 08:38 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 08:38 7440-43-904/05/19 08:401.0 0.15 1
Calcium 76500 ug/L 04/09/19 08:38 7440-70-204/05/19 08:40250 69.8 1
Chromium <1.0 ug/L 04/09/19 08:38 7440-47-304/05/19 08:403.4 1.0 1
Cobalt 0.42J ug/L 04/09/19 08:38 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 08:38 7439-92-104/05/19 08:401.0 0.24 1
Lithium <0.19 ug/L 04/09/19 08:38 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 08:38 7439-98-704/05/19 08:401.5 0.44 1
Selenium <0.32 ug/L 04/09/19 08:38 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 08:38 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method:Field Data

Field pH 7.14 Std. Units 04/01/19 17:251
Field Specific Conductance 662.5 umhos/cm 04/01/19 17:251
Oxygen, Dissolved 0.12 mg/L 04/01/19 17:25 7782-44-71
REDOX -0.8 mV 04/01/19 17:251
Turbidity 2.27 NTU 04/01/19 17:251
Static Water Level 786.71 feet 04/01/19 17:251
Temperature, Water (C) 8.2 deg C 04/01/19 17:251

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 350 mg/L 04/08/19 15:3820.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.3 Std. Units 04/09/19 11:19 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 13.8 mg/L 04/15/19 14:14 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/15/19 14:14 16984-48-80.30 0.10 1
Sulfate 38.2 mg/L 04/15/19 14:14 14808-79-83.0 1.0 1

Sample: MW-308 Lab ID: 40185260011 Collected: 04/01/19 16:50 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 08:45 7440-36-004/05/19 08:401.0 0.15 1
Arsenic 3.3 ug/L 04/09/19 08:45 7440-38-204/05/19 08:401.0 0.28 1
Barium 54.8 ug/L 04/09/19 08:45 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 08:45 7440-41-704/05/19 08:401.0 0.18 1
Boron 587 ug/L 04/09/19 08:45 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 08:45 7440-43-904/05/19 08:401.0 0.15 1
Calcium 132000 ug/L 04/09/19 08:45 7440-70-204/05/19 08:40250 69.8 1
Chromium <1.0 ug/L 04/09/19 08:45 7440-47-304/05/19 08:403.4 1.0 1

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

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-308 Lab ID: 40185260011 Collected: 04/01/19 16:50 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Cobalt <0.12 ug/L 04/09/19 08:45 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 08:45 7439-92-104/05/19 08:401.0 0.24 1
Lithium <0.19 ug/L 04/09/19 08:45 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum 1.0J ug/L 04/09/19 08:45 7439-98-704/05/19 08:401.5 0.44 1
Selenium <0.32 ug/L 04/09/19 08:45 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 08:45 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method:Field Data

Field pH 7.39 Std. Units 04/01/19 16:501
Field Specific Conductance 924 umhos/cm 04/01/19 16:501
Oxygen, Dissolved 0.15 mg/L 04/01/19 16:50 7782-44-71
REDOX -137.7 mV 04/01/19 16:501
Turbidity 3.44 NTU 04/01/19 16:501
Static Water Level 787.53 feet 04/01/19 16:501
Temperature, Water (C) 8.9 deg C 04/01/19 16:501

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 484 mg/L 04/08/19 15:3820.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/09/19 11:21 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 1.8J mg/L 04/15/19 14:26 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/15/19 14:26 16984-48-80.30 0.10 1
Sulfate 1.1J mg/L 04/15/19 14:26 14808-79-83.0 1.0 1

Sample: FIELD BLANK SC POND Lab ID: 40185260012 Collected: 04/01/19 16:50 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 05:14 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 05:14 7440-38-204/05/19 08:401.0 0.28 1
Barium <1.5 ug/L 04/09/19 05:14 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 05:14 7440-41-704/05/19 08:401.0 0.18 1
Boron <3.3 ug/L 04/09/19 05:14 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 05:14 7440-43-904/05/19 08:401.0 0.15 1
Calcium <69.8 ug/L 04/09/19 05:14 7440-70-204/05/19 08:40250 69.8 1
Chromium <1.0 ug/L 04/09/19 05:14 7440-47-304/05/19 08:403.4 1.0 1
Cobalt <0.12 ug/L 04/09/19 05:14 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 05:14 7439-92-104/05/19 08:401.0 0.24 1
Lithium <0.19 ug/L 04/09/19 05:14 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 05:14 7439-98-704/05/19 08:401.5 0.44 1

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

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

Sample: FIELD BLANK SC POND Lab ID: 40185260012 Collected: 04/01/19 16:50 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Selenium <0.32 ug/L 04/09/19 05:14 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 05:14 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 04/08/19 15:3920.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.2 Std. Units 04/09/19 11:26 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride <0.50 mg/L 04/15/19 14:38 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 04/15/19 14:38 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 04/15/19 14:38 14808-79-83.0 1.0 1

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

without the written consent of Pace Analytical Services, LLC.Date: 07/09/2019 10:16 AM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

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:

317485
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40185260009, 40185260010, 40185260011, 40185260012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1846066
Associated Lab Samples: 40185260009, 40185260010, 40185260011, 40185260012

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 04/09/19 04:47
Arsenic ug/L <0.28 1.0 04/09/19 04:47
Barium ug/L <1.5 4.9 04/09/19 04:47
Beryllium ug/L <0.18 1.0 04/09/19 04:47
Boron ug/L <3.3 11.0 04/09/19 04:47
Cadmium ug/L <0.15 1.0 04/09/19 04:47
Calcium ug/L <69.8 250 04/09/19 04:47
Chromium ug/L <1.0 3.4 04/09/19 04:47
Cobalt ug/L <0.12 1.0 04/09/19 04:47
Lead ug/L <0.24 1.0 04/09/19 04:47
Lithium ug/L <0.19 1.0 04/09/19 04:47
Molybdenum ug/L <0.44 1.5 04/09/19 04:47
Selenium ug/L <0.32 1.1 04/09/19 04:47
Thallium ug/L <0.14 1.0 04/09/19 04:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1846067LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 500500 100 80-120
Arsenic ug/L 474500 95 80-120
Barium ug/L 487500 97 80-120
Beryllium ug/L 492500 98 80-120
Boron ug/L 486500 97 80-120
Cadmium ug/L 500500 100 80-120
Calcium ug/L 49905000 100 80-120
Chromium ug/L 492500 98 80-120
Cobalt ug/L 485500 97 80-120
Lead ug/L 463500 93 80-120
Lithium ug/L 467500 93 80-120
Molybdenum ug/L 465500 93 80-120
Selenium ug/L 508500 102 80-120
Thallium ug/L 464500 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 99 75-12599 0 205000.32J 496 496

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 96 75-12595 0 205000.40J 480 478
Barium ug/L 500 97 75-12597 0 2050011.8 496 498
Beryllium ug/L 500 96 75-12596 0 205000.28J 481 480
Boron ug/L 500 93 75-12594 1 2050026.9 492 498
Cadmium ug/L 500 98 75-12598 0 205000.21J 491 490
Calcium ug/L P65000 12 75-125-46 2 205000126000 126000 123000
Chromium ug/L 500 97 75-12596 0 20500<1.0 484 483
Cobalt ug/L 500 95 75-12595 1 205000.35J 476 473
Lead ug/L 500 93 75-12594 0 205000.30J 467 468
Lithium ug/L 500 92 75-12592 0 205000.90J 463 463
Molybdenum ug/L 500 93 75-12593 0 20500<0.44 465 464
Selenium ug/L 500 102 75-125103 0 205000.49J 512 513
Thallium ug/L 500 95 75-12595 0 205000.48J 474 476

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

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

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:

317697
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40185260009, 40185260010, 40185260011, 40185260012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1847172
Associated Lab Samples: 40185260009, 40185260010, 40185260011, 40185260012

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/08/19 15:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1847173LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 550577 95 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185256003
1847174SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 726 0 5726

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185155001
1847175SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 580 1 5576

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

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:

317736
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40185260009, 40185260010, 40185260011, 40185260012

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847351SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.4 H60 207.4

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185339014
1847381SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.7 H60 207.7

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

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:

318035
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40185260009, 40185260010, 40185260011, 40185260012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1848956
Associated Lab Samples: 40185260009, 40185260010, 40185260011, 40185260012

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 04/15/19 11:11
Fluoride mg/L <0.10 0.30 04/15/19 11:11
Sulfate mg/L <1.0 3.0 04/15/19 11:11

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1848957LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 21.220 106 90-110
Fluoride mg/L 2.12 104 90-110
Sulfate mg/L 21.420 107 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848958MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185548003

1848959

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L M0200 88 90-110101 6 15200261 438 463
Fluoride mg/L 20 90 90-11099 9 1520<1.0 18.0 19.8
Sulfate mg/L M0200 89 90-11099 8 1520054.2 232 252

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848960MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185308003

1848961

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 200 104 90-110106 1 15200106 313 318
Fluoride mg/L 20 103 90-110108 4 1520<1.0 20.6 21.5
Sulfate mg/L 200 102 90-110107 3 1520094.8 298 309

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits.M0
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40185522
25219067 ALLIANT-COLUMBIA CCR

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

40185260009 317485 317570MW-306 EPA 3010 EPA 6020
40185260010 317485 317570MW-307 EPA 3010 EPA 6020
40185260011 317485 317570MW-308 EPA 3010 EPA 6020
40185260012 317485 317570FIELD BLANK SC POND EPA 3010 EPA 6020

40185260009 MW-306
40185260010 MW-307
40185260011 MW-308

40185260009 317697MW-306 SM 2540C
40185260010 317697MW-307 SM 2540C
40185260011 317697MW-308 SM 2540C
40185260012 317697FIELD BLANK SC POND SM 2540C

40185260009 317736MW-306 EPA 9040
40185260010 317736MW-307 EPA 9040
40185260011 317736MW-308 EPA 9040
40185260012 317736FIELD BLANK SC POND EPA 9040

40185260009 318035MW-306 EPA 300.0
40185260010 318035MW-307 EPA 300.0
40185260011 318035MW-308 EPA 300.0
40185260012 318035FIELD BLANK SC POND EPA 300.0
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April 25, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40185256

40185256
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on April 04, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

REPORT OF LABORATORY ANALYSIS
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CERTIFICATIONS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436

Page 2 of 21



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40185256001 MW-301 Water 04/02/19 17:20 04/04/19 09:30

40185256002 MW-84A Water 04/03/19 09:40 04/04/19 09:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40185256001 MW-301 EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40185256002 MW-84A EPA 6020 14 PASI-GKXS

EPA 7470 1 PASI-GAJT

7 PASI-GAXL

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAJLW

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-301 Lab ID: 40185256001 Collected: 04/02/19 17:20 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony 0.32J ug/L 04/09/19 06:15 7440-36-004/05/19 08:401.0 0.15 1
Arsenic 0.40J ug/L 04/09/19 06:15 7440-38-204/05/19 08:401.0 0.28 1
Barium 11.8 ug/L 04/09/19 06:15 7440-39-304/05/19 08:404.9 1.5 1
Beryllium 0.28J ug/L 04/09/19 06:15 7440-41-704/05/19 08:401.0 0.18 1
Boron 26.9 ug/L 04/09/19 06:15 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium 0.21J ug/L 04/09/19 06:15 7440-43-904/05/19 08:401.0 0.15 1
Calcium 126000 ug/L 04/09/19 05:48 7440-70-2 P604/05/19 08:402500 698 10
Chromium <1.0 ug/L 04/09/19 06:15 7440-47-304/05/19 08:403.4 1.0 1
Cobalt 0.35J ug/L 04/09/19 06:15 7440-48-404/05/19 08:401.0 0.12 1
Lead 0.30J ug/L 04/09/19 06:15 7439-92-104/05/19 08:401.0 0.24 1
Lithium 0.90J ug/L 04/09/19 06:15 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 06:15 7439-98-704/05/19 08:401.5 0.44 1
Selenium 0.49J ug/L 04/09/19 06:15 7782-49-204/05/19 08:401.1 0.32 1
Thallium 0.48J ug/L 04/09/19 06:15 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:05 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 6.62 Std. Units 04/02/19 17:201
Field Specific Conductance 883 umhos/cm 04/02/19 17:201
Oxygen, Dissolved 2.20 mg/L 04/02/19 17:20 7782-44-71
REDOX 152.1 mV 04/02/19 17:201
Turbidity 2.02 NTU 04/02/19 17:201
Static Water Level 787.04 feet 04/02/19 17:201
Temperature, Water (C) 7.5 deg C 04/02/19 17:201

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 462 mg/L 04/09/19 12:3420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.8 Std. Units 04/08/19 11:21 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 2.9J mg/L 04/16/19 19:51 16887-00-6 B,D310.0 2.5 5
Fluoride <0.50 mg/L 04/16/19 19:51 16984-48-8 D31.5 0.50 5
Sulfate 5.3J mg/L 04/16/19 19:51 14808-79-8 D315.0 5.0 5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-84A Lab ID: 40185256002 Collected: 04/03/19 09:40 Received: 04/04/19 09:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 04/09/19 06:42 7440-36-004/05/19 08:401.0 0.15 1
Arsenic <0.28 ug/L 04/09/19 06:42 7440-38-204/05/19 08:401.0 0.28 1
Barium 14.7 ug/L 04/09/19 06:42 7440-39-304/05/19 08:404.9 1.5 1
Beryllium <0.18 ug/L 04/09/19 06:42 7440-41-704/05/19 08:401.0 0.18 1
Boron 13.6 ug/L 04/09/19 06:42 7440-42-804/05/19 08:4011.0 3.3 1
Cadmium <0.15 ug/L 04/09/19 06:42 7440-43-904/05/19 08:401.0 0.15 1
Calcium 80100 ug/L 04/09/19 06:42 7440-70-204/05/19 08:40250 69.8 1
Chromium 1.8J ug/L 04/09/19 06:42 7440-47-304/05/19 08:403.4 1.0 1
Cobalt <0.12 ug/L 04/09/19 06:42 7440-48-404/05/19 08:401.0 0.12 1
Lead <0.24 ug/L 04/09/19 06:42 7439-92-104/05/19 08:401.0 0.24 1
Lithium 0.56J ug/L 04/09/19 06:42 7439-93-204/05/19 08:401.0 0.19 1
Molybdenum <0.44 ug/L 04/09/19 06:42 7439-98-704/05/19 08:401.5 0.44 1
Selenium <0.32 ug/L 04/09/19 06:42 7782-49-204/05/19 08:401.1 0.32 1
Thallium <0.14 ug/L 04/09/19 06:42 7440-28-004/05/19 08:401.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 04/15/19 10:07 7439-97-604/12/19 09:550.28 0.084 1

Analytical Method:Field Data

Field pH 7.03 Std. Units 04/03/19 09:401
Field Specific Conductance 637.2 umhos/cm 04/03/19 09:401
Oxygen, Dissolved 9.49 mg/L 04/03/19 09:40 7782-44-71
REDOX 103.4 mV 04/03/19 09:401
Turbidity 1.90 NTU 04/03/19 09:401
Static Water Level 787.35 feet 04/03/19 09:401
Temperature, Water (C) 10.2 deg C 04/03/19 09:401

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 318 mg/L 04/09/19 12:3420.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 04/08/19 11:24 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Chloride 3.6 mg/L 04/16/19 20:03 16887-00-6 B2.0 0.50 1
Fluoride <0.10 mg/L 04/16/19 20:03 16984-48-80.30 0.10 1
Sulfate 1.4J mg/L 04/16/19 20:03 14808-79-83.0 1.0 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

318138
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1849587
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 04/15/19 09:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1849588LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1849589MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185483005

1849590

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 105 85-115101 4 2050.00016J
mg/L

5.4 5.2
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317485
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1846066
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 04/09/19 04:47
Arsenic ug/L <0.28 1.0 04/09/19 04:47
Barium ug/L <1.5 4.9 04/09/19 04:47
Beryllium ug/L <0.18 1.0 04/09/19 04:47
Boron ug/L <3.3 11.0 04/09/19 04:47
Cadmium ug/L <0.15 1.0 04/09/19 04:47
Calcium ug/L <69.8 250 04/09/19 04:47
Chromium ug/L <1.0 3.4 04/09/19 04:47
Cobalt ug/L <0.12 1.0 04/09/19 04:47
Lead ug/L <0.24 1.0 04/09/19 04:47
Lithium ug/L <0.19 1.0 04/09/19 04:47
Molybdenum ug/L <0.44 1.5 04/09/19 04:47
Selenium ug/L <0.32 1.1 04/09/19 04:47
Thallium ug/L <0.14 1.0 04/09/19 04:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1846067LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 500500 100 80-120
Arsenic ug/L 474500 95 80-120
Barium ug/L 487500 97 80-120
Beryllium ug/L 492500 98 80-120
Boron ug/L 486500 97 80-120
Cadmium ug/L 500500 100 80-120
Calcium ug/L 49905000 100 80-120
Chromium ug/L 492500 98 80-120
Cobalt ug/L 485500 97 80-120
Lead ug/L 463500 93 80-120
Lithium ug/L 467500 93 80-120
Molybdenum ug/L 465500 93 80-120
Selenium ug/L 508500 102 80-120
Thallium ug/L 464500 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 99 75-12599 0 205000.32J 496 496

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

without the written consent of Pace Analytical Services, LLC.Date: 04/25/2019 02:12 PM

Pace Analytical Services, LLC
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1846068MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185256001

1846069

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 96 75-12595 0 205000.40J 480 478
Barium ug/L 500 97 75-12597 0 2050011.8 496 498
Beryllium ug/L 500 96 75-12596 0 205000.28J 481 480
Boron ug/L 500 93 75-12594 1 2050026.9 492 498
Cadmium ug/L 500 98 75-12598 0 205000.21J 491 490
Calcium ug/L P65000 12 75-125-46 2 205000126000 126000 123000
Chromium ug/L 500 97 75-12596 0 20500<1.0 484 483
Cobalt ug/L 500 95 75-12595 1 205000.35J 476 473
Lead ug/L 500 93 75-12594 0 205000.30J 467 468
Lithium ug/L 500 92 75-12592 0 205000.90J 463 463
Molybdenum ug/L 500 93 75-12593 0 20500<0.44 465 464
Selenium ug/L 500 102 75-125103 0 205000.49J 512 513
Thallium ug/L 500 95 75-12595 0 205000.48J 474 476

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

without the written consent of Pace Analytical Services, LLC.Date: 04/25/2019 02:12 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317813
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1847582
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 04/09/19 12:32

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1847583LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 552577 96 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185256001
1847584SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 462 0 5462

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185260001
1847585SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 284 2 5290

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

without the written consent of Pace Analytical Services, LLC.Date: 04/25/2019 02:12 PM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317619
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185113001
1846956SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 1.1 H67 201.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40185204001
1846957SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.2 H60 207.2

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

QUALITY CONTROL DATA

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

317955
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40185256001, 40185256002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1848305
Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Chloride mg/L 0.52J 2.0 04/16/19 10:22
Fluoride mg/L <0.10 0.30 04/16/19 10:22
Sulfate mg/L <1.0 3.0 04/16/19 10:22

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1848306LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 21.620 108 90-110
Fluoride mg/L 2.02 98 90-110
Sulfate mg/L 21.720 109 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848307MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185204004

1848308

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 106 90-110105 1 1510043.0 149 148
Fluoride mg/L 10 103 90-110104 1 1510<0.50 10.3 10.4
Sulfate mg/L 100 105 90-110105 0 15100<5.0 109 109

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1848309MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40185260002

1848310

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 200 105 90-11098 3 15200229 439 425
Fluoride mg/L 2 97 90-11099 2 152<0.10 1.9 2.0
Sulfate mg/L 200 105 90-11098 3 15200201 411 397

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

without the written consent of Pace Analytical Services, LLC.Date: 04/25/2019 02:12 PM

Pace Analytical Services, LLC
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Green Bay, WI 54302
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

Sample: MW-301 Lab ID: 40185256001 Collected: 04/02/19 17:20 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.000 ± 0.278   (0.565)
C:NA T:94%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.552 ± 0.391   (0.759)
C:75% T:91%

pCi/L 04/19/19 12:45 15262-20-1EPA 904.0

Total Radium 0.552 ± 0.669   (1.32) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

Sample: MW-84A Lab ID: 40185256002 Collected: 04/03/19 09:40 Received: 04/04/19 09:30 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.199 ± 0.391   (0.715)
C:NA T:93%

pCi/L 04/22/19 23:16 13982-63-3EPA 903.1

Radium-228 0.482 ± 0.511   (1.07)
C:72% T:80%

pCi/L 04/19/19 12:45 15262-20-1EPA 904.0

Total Radium 0.681 ± 0.902   (1.79) pCi/L 04/25/19 11:01 7440-14-4Total Radium
Calculation

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

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

338211
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40185256001, 40185256002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646527

Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Radium-228 pCi/L 04/19/19 12:45-0.0681 ± 0.343   (0.816) C:74% T:84%

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

without the written consent of Pace Analytical Services, LLC.
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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:

338210
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40185256001, 40185256002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1646526

Associated Lab Samples: 40185256001, 40185256002

Matrix: Water

Analyzed

Radium-226 pCi/L 04/22/19 22:440.212 ± 0.323   (0.520) C:NA T:90%

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

without the written consent of Pace Analytical Services, LLC.
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QUALIFIERS

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Analyte was detected in the associated method blank.B
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40185256
25219067 ALLIANT-COLUMBIA CCR

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

40185256001 317485 317570MW-301 EPA 3010 EPA 6020
40185256002 317485 317570MW-84A EPA 3010 EPA 6020

40185256001 318138 318191MW-301 EPA 7470 EPA 7470
40185256002 318138 318191MW-84A EPA 7470 EPA 7470

40185256001 MW-301
40185256002 MW-84A

40185256001 338210MW-301 EPA 903.1
40185256002 338210MW-84A EPA 903.1

40185256001 338211MW-301 EPA 904.0
40185256002 338211MW-84A EPA 904.0

40185256001 339896MW-301 Total Radium Calculation

40185256002 339897MW-84A Total Radium Calculation

40185256001 317813MW-301 SM 2540C
40185256002 317813MW-84A SM 2540C

40185256001 317619MW-301 EPA 9040
40185256002 317619MW-84A EPA 9040

40185256001 317955MW-301 EPA 300.0
40185256002 317955MW-84A EPA 300.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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Page 17 of 21



Page 18 of 21



Page 19 of 21



Page 20 of 21



Page 21 of 21



 

2019 Annual Groundwater Monitoring and Corrective Action Report www.scsengineers.com 
 

A2 October 2019 Detection Monitoring 

http://www.scsengineers.com/


#=CL#

October 28, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40196897

40196897
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067.00 COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on October 10, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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CERTIFICATIONS

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE SUMMARY

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40196971009 MW-306 Water 10/08/19 10:55 10/10/19 09:15

40196971010 MW-307 Water 10/07/19 10:05 10/10/19 09:15

40196971011 MW-308 Water 10/07/19 13:55 10/10/19 09:15

40196971012 FIELD BLANK SCPOND Water 10/08/19 10:55 10/10/19 09:15

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40196971009 MW-306 EPA 6020 2DS1

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40196971010 MW-307 EPA 6020 2DS1

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40196971011 MW-308 EPA 6020 2DS1

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40196971012 FIELD BLANK SCPOND EPA 6020 2DS1

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

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
1241 Bellevue Street - Suite 9

Green Bay, WI 54302
(920)469-2436
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

Sample: MW-306 Lab ID: 40196971009 Collected: 10/08/19 10:55 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 134 ug/L 10/15/19 11:20 7440-42-810/11/19 07:5510.0 3.0 1
Calcium 92800 ug/L 10/15/19 11:20 7440-70-210/11/19 07:55254 76.2 1

Analytical Method:Field Data

Field pH 7.28 Std. Units 10/08/19 10:551
Field Specific Conductance 583.0 umhos/cm 10/08/19 10:551
Oxygen, Dissolved 9.80 mg/L 10/08/19 10:55 7782-44-71
REDOX 109.1 mV 10/08/19 10:551
Turbidity 1.27 NTU 10/08/19 10:551
Static Water Level 787.47 feet 10/08/19 10:551
Temperature, Water (C) 13.1 deg C 10/08/19 10:551

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 328 mg/L 10/11/19 18:2220.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.3 Std. Units 10/22/19 10:26 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 0.64J mg/L 10/21/19 21:17 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 21:17 16984-48-80.30 0.10 1
Sulfate 7.8 mg/L 10/21/19 21:17 14808-79-83.0 1.0 1

Sample: MW-307 Lab ID: 40196971010 Collected: 10/07/19 10:05 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 242 ug/L 10/15/19 11:27 7440-42-810/11/19 07:5510.0 3.0 1
Calcium 75800 ug/L 10/15/19 11:27 7440-70-210/11/19 07:55254 76.2 1

Analytical Method:Field Data

Field pH 7.24 Std. Units 10/07/19 10:051
Field Specific Conductance 618.2 umhos/cm 10/07/19 10:051
Oxygen, Dissolved 0.11 mg/L 10/07/19 10:05 7782-44-71
REDOX -98.7 mV 10/07/19 10:051
Turbidity 1.83 NTU 10/07/19 10:051
Static Water Level 786.99 feet 10/07/19 10:051
Temperature, Water (C) 14.3 deg C 10/07/19 10:051

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 336 mg/L 10/11/19 18:2220.0 8.7 1

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

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

Sample: MW-307 Lab ID: 40196971010 Collected: 10/07/19 10:05 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.5 Std. Units 10/22/19 10:48 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 9.3 mg/L 10/21/19 22:10 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 22:10 16984-48-80.30 0.10 1
Sulfate 27.8 mg/L 10/21/19 22:10 14808-79-83.0 1.0 1

Sample: MW-308 Lab ID: 40196971011 Collected: 10/07/19 13:55 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron 694 ug/L 10/15/19 11:34 7440-42-810/11/19 07:5510.0 3.0 1
Calcium 131000 ug/L 10/15/19 11:34 7440-70-210/11/19 07:55254 76.2 1

Analytical Method:Field Data

Field pH 7.48 Std. Units 10/07/19 13:551
Field Specific Conductance 896 umhos/cm 10/07/19 13:551
Oxygen, Dissolved 0.07 mg/L 10/07/19 13:55 7782-44-71
REDOX -170.0 mV 10/07/19 13:551
Turbidity 6.75 NTU 10/07/19 13:551
Static Water Level 787.18 feet 10/07/19 13:551
Temperature, Water (C) 15.0 deg C 10/07/19 13:551

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 470 mg/L 10/11/19 18:2220.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.4 Std. Units 10/22/19 10:50 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 1.6J mg/L 10/21/19 22:23 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 22:23 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 10/21/19 22:23 14808-79-83.0 1.0 1

Sample: FIELD BLANK SCPOND Lab ID: 40196971012 Collected: 10/08/19 10:55 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Boron <3.0 ug/L 10/15/19 08:20 7440-42-810/11/19 07:5510.0 3.0 1
Calcium <76.2 ug/L 10/15/19 08:20 7440-70-210/11/19 07:55254 76.2 1

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

ANALYTICAL RESULTS

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

Sample: FIELD BLANK SCPOND Lab ID: 40196971012 Collected: 10/08/19 10:55 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 10/11/19 18:2220.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.5 Std. Units 10/22/19 10:53 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride <0.50 mg/L 10/22/19 17:30 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/22/19 17:30 16984-48-80.30 0.10 1
Sulfate <1.0 mg/L 10/22/19 17:30 14808-79-83.0 1.0 1

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

without the written consent of Pace Analytical Services, LLC.Date: 10/28/2019 02:47 PM
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(920)469-2436
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

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:

337095
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40196971009, 40196971010, 40196971011, 40196971012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1957892
Associated Lab Samples: 40196971009, 40196971010, 40196971011, 40196971012

Matrix: Water

Analyzed

Boron ug/L <3.0 10.0 10/15/19 07:53
Calcium ug/L <76.2 254 10/15/19 07:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1957893LABORATORY CONTROL SAMPLE:
LCSSpike

Boron ug/L 474500 95 80-120
Calcium ug/L 50605000 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1957894MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196734001

1957895

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Boron ug/L P6500 146 75-125316 10 205007220 7950 8800
Calcium ug/L P65000 161 75-125210 3 20500087600 95700 98200

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

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

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:

337218
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40196971009, 40196971010, 40196971011, 40196971012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1959158
Associated Lab Samples: 40196971009, 40196971010, 40196971011, 40196971012

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 10/11/19 18:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1959159LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 560547 102 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967001
1959160SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 564 2 10574

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196971001
1959161SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 278 1 10274

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

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:

338272
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40196971009, 40196971010, 40196971011, 40196971012

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196615004
1964592SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.7 H61 207.6

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196971009
1964593SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.3 H60 207.3

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

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

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:

337822
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40196971009, 40196971010, 40196971011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1962191
Associated Lab Samples: 40196971009, 40196971010, 40196971011

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/21/19 11:34
Fluoride mg/L <0.10 0.30 10/21/19 11:34
Sulfate mg/L <1.0 3.0 10/21/19 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1962192LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 20.120 101 90-110
Fluoride mg/L 2.02 102 90-110
Sulfate mg/L 20.120 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962193MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196954007

1962194

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 99 90-11098 1 152014.1 33.8 33.6
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 99 90-11098 0 15207.2 27.0 26.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962195MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196971011

1962196

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 97 90-11099 2 15201.6J 20.9 21.3
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 102 90-110101 1 1520<1.0 20.6 20.4

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

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:

337894
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40196971012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1962626
Associated Lab Samples: 40196971012

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/22/19 12:43
Fluoride mg/L <0.10 0.30 10/22/19 12:43
Sulfate mg/L <1.0 3.0 10/22/19 12:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1962627LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 19.520 98 90-110
Fluoride mg/L 2.02 100 90-110
Sulfate mg/L 19.520 97 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962628MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196978001

1962629

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 102 90-110104 2 1510012.8 115 117
Fluoride mg/L 10 106 90-110108 2 1510<0.50 10.7 10.9
Sulfate mg/L 100 98 90-110100 2 1510063.0 161 163

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962630MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40197074003

1962631

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 100 90-110101 1 15206.1 26.1 26.3
Fluoride mg/L 2 101 90-110102 1 152<0.10 2.1 2.1
Sulfate mg/L 20 98 90-11099 1 15206.2 25.9 26.1
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QUALIFIERS

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40196897
25219067.00 COLUMBIA CCR

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

40196971009 337095 337193MW-306 EPA 3010 EPA 6020
40196971010 337095 337193MW-307 EPA 3010 EPA 6020
40196971011 337095 337193MW-308 EPA 3010 EPA 6020
40196971012 337095 337193FIELD BLANK SCPOND EPA 3010 EPA 6020

40196971009 MW-306
40196971010 MW-307
40196971011 MW-308

40196971009 337218MW-306 SM 2540C
40196971010 337218MW-307 SM 2540C
40196971011 337218MW-308 SM 2540C
40196971012 337218FIELD BLANK SCPOND SM 2540C

40196971009 338272MW-306 EPA 9040
40196971010 338272MW-307 EPA 9040
40196971011 338272MW-308 EPA 9040
40196971012 338272FIELD BLANK SCPOND EPA 9040

40196971009 337822MW-306 EPA 300.0
40196971010 337822MW-307 EPA 300.0
40196971011 337822MW-308 EPA 300.0

40196971012 337894FIELD BLANK SCPOND EPA 300.0

REPORT OF LABORATORY ANALYSIS
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November 01, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40196970

40196970
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067.00 COLUMBIA CCR

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on October 10, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

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

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

Green Bay Certification IDs
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Lab ID Sample ID Matrix Date Collected Date Received

40196970001 MW-301 Water 10/09/19 12:00 10/10/19 09:15

40196970002 MW-84A Water 10/09/19 13:10 10/10/19 09:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40196970001 MW-301 EPA 6020 14 PASI-GDS1

EPA 7470 1 PASI-GAJT

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB

40196970002 MW-84A EPA 6020 14 PASI-GDS1

EPA 7470 1 PASI-GAJT

7 PASI-GHMG

EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

SM 2540C 1 PASI-GTMK

EPA 9040 1 PASI-GALY

EPA 300.0 3 PASI-GHMB
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-301 Lab ID: 40196970001 Collected: 10/09/19 12:00 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 23:25 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.42J ug/L 10/15/19 12:57 7440-38-210/14/19 07:071.0 0.28 1
Barium 10 ug/L 10/14/19 23:25 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 12:57 7440-41-710/14/19 07:071.0 0.25 1
Boron 35.9 ug/L 10/15/19 12:57 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/14/19 23:25 7440-43-910/14/19 07:071.0 0.15 1
Calcium 114000 ug/L 10/15/19 12:57 7440-70-210/14/19 07:07254 76.2 1
Chromium <1.0 ug/L 10/15/19 12:57 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/15/19 12:57 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:25 7439-92-110/14/19 07:071.0 0.24 1
Lithium 0.61J ug/L 10/15/19 12:57 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum <0.44 ug/L 10/14/19 23:25 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/15/19 12:57 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:25 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 10/23/19 09:18 7439-97-610/22/19 14:500.28 0.084 1

Analytical Method:Field Data

Field pH 6.67 Std. Units 10/09/19 12:001
Field Specific Conductance 801 umhos/cm 10/09/19 12:001
Oxygen, Dissolved 1.67 mg/L 10/09/19 12:00 7782-44-71
REDOX 173.0 mV 10/09/19 12:001
Turbidity 2.12 NTU 10/09/19 12:001
Static Water Level 788.47 feet 10/09/19 12:001
Temperature, Water (C) 11.3 deg C 10/09/19 12:001

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 418 mg/L 10/15/19 16:4120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.0 Std. Units 10/18/19 09:42 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 1.7J mg/L 10/21/19 18:26 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 18:26 16984-48-80.30 0.10 1
Sulfate 8.4 mg/L 10/21/19 18:26 14808-79-83.0 1.0 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-84A Lab ID: 40196970002 Collected: 10/09/19 13:10 Received: 10/10/19 09:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 10/14/19 23:46 7440-36-010/14/19 07:071.0 0.15 1
Arsenic 0.46J ug/L 10/15/19 13:34 7440-38-210/14/19 07:071.0 0.28 1
Barium 13.2 ug/L 10/14/19 23:46 7440-39-310/14/19 07:072.3 0.70 1
Beryllium <0.25 ug/L 10/15/19 13:34 7440-41-710/14/19 07:071.0 0.25 1
Boron 12.0 ug/L 10/15/19 13:34 7440-42-810/14/19 07:0710.0 3.0 1
Cadmium <0.15 ug/L 10/15/19 13:34 7440-43-910/14/19 07:071.0 0.15 1
Calcium 73500 ug/L 10/15/19 13:34 7440-70-210/14/19 07:07254 76.2 1
Chromium 1.6J ug/L 10/15/19 13:34 7440-47-310/14/19 07:073.4 1.0 1
Cobalt <0.12 ug/L 10/15/19 13:34 7440-48-410/14/19 07:071.0 0.12 1
Lead <0.24 ug/L 10/14/19 23:46 7439-92-110/14/19 07:071.0 0.24 1
Lithium 0.52J ug/L 10/15/19 13:34 7439-93-210/14/19 07:071.0 0.22 1
Molybdenum <0.44 ug/L 10/15/19 13:34 7439-98-710/14/19 07:071.5 0.44 1
Selenium <0.32 ug/L 10/15/19 13:34 7782-49-210/14/19 07:071.1 0.32 1
Thallium <0.14 ug/L 10/14/19 23:46 7440-28-010/14/19 07:071.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 10/23/19 09:25 7439-97-610/22/19 14:500.28 0.084 1

Analytical Method:Field Data

Field pH 7.23 Std. Units 10/09/19 13:101
Field Specific Conductance 614.1 umhos/cm 10/09/19 13:101
Oxygen, Dissolved 11.36 mg/L 10/09/19 13:10 7782-44-71
REDOX 181.7 mV 10/09/19 13:101
Turbidity 2.41 NTU 10/09/19 13:101
Static Water Level 787.79 feet 10/09/19 13:101
Temperature, Water (C) 11.8 deg C 10/09/19 13:101

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 310 mg/L 10/15/19 16:4120.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.5 Std. Units 10/18/19 09:44 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 3.9 mg/L 10/21/19 19:19 16887-00-62.0 0.50 1
Fluoride <0.10 mg/L 10/21/19 19:19 16984-48-80.30 0.10 1
Sulfate 1.3J mg/L 10/21/19 19:19 14808-79-83.0 1.0 1

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

338359
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1964880
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 10/23/19 09:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1964881LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.35 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1964882MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196970001

1964883

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 101 85-115100 1 205<0.084 5.1 5.0

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

without the written consent of Pace Analytical Services, LLC.Date: 11/01/2019 03:22 PM

Pace Analytical Services, LLC
1241 Bellevue Street - Suite 9
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(920)469-2436
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337277
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1959950
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 10/14/19 18:40
Arsenic ug/L <0.28 1.0 10/14/19 18:40
Barium ug/L <0.70 2.3 10/14/19 18:40
Beryllium ug/L <0.25 1.0 10/14/19 18:40
Boron ug/L <3.0 10.0 10/14/19 18:40
Cadmium ug/L <0.15 1.0 10/14/19 18:40
Calcium ug/L <76.2 254 10/14/19 18:40
Chromium ug/L <1.0 3.4 10/14/19 18:40
Cobalt ug/L <0.12 1.0 10/14/19 18:40
Lead ug/L <0.24 1.0 10/14/19 18:40
Lithium ug/L <0.22 1.0 10/14/19 18:40
Molybdenum ug/L <0.44 1.5 10/14/19 18:40
Selenium ug/L <0.32 1.1 10/14/19 18:40
Thallium ug/L <0.14 1.0 10/14/19 18:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1959951LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 497500 99 80-120
Arsenic ug/L 478500 96 80-120
Barium ug/L 477500 95 80-120
Beryllium ug/L 488500 98 80-120
Boron ug/L 464500 93 80-120
Cadmium ug/L 501500 100 80-120
Calcium ug/L 50805000 102 80-120
Chromium ug/L 478500 96 80-120
Cobalt ug/L 467500 93 80-120
Lead ug/L 470500 94 80-120
Lithium ug/L 477500 95 80-120
Molybdenum ug/L 452500 90 80-120
Selenium ug/L 494500 99 80-120
Thallium ug/L 476500 95 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 103 75-125102 1 20500<0.15 513 510
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1959952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196861005

1959953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 102 75-125100 2 205002.4 512 504
Barium ug/L 500 100 75-125101 0 20500169 671 672
Beryllium ug/L 500 103 75-12594 9 20500<0.25 513 469
Boron ug/L 500 102 75-12591 10 2050073.0 582 529
Cadmium ug/L 500 103 75-125102 0 20500<0.15 514 512
Calcium ug/L P65000 130 75-125192 3 20500090300 96800 99900
Chromium ug/L 500 98 75-12597 1 20500<1.0 492 486
Cobalt ug/L 500 98 75-12597 1 20500<0.12 488 484
Lead ug/L 500 98 75-12598 0 20500<0.24 489 489
Lithium ug/L 500 101 75-12593 8 2050012.4 518 476
Molybdenum ug/L 500 95 75-12595 0 205002.6 477 476
Selenium ug/L 500 105 75-125104 1 20500<0.32 524 521
Thallium ug/L 500 100 75-125100 0 20500<0.14 502 502
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337571
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1960873
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 10/15/19 16:39

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1960874LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 558547 102 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196939001
1960875SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 368 4 10354

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196970001
1960876SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 406 3 10418

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337952
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40196967002
1962801SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.3 H60 207.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

337822
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40196970001, 40196970002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1962191
Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Chloride mg/L <0.50 2.0 10/21/19 11:34
Fluoride mg/L <0.10 0.30 10/21/19 11:34
Sulfate mg/L <1.0 3.0 10/21/19 11:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1962192LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 20.120 101 90-110
Fluoride mg/L 2.02 102 90-110
Sulfate mg/L 20.120 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962193MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196954007

1962194

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 99 90-11098 1 152014.1 33.8 33.6
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 99 90-11098 0 15207.2 27.0 26.9

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1962195MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40196971011

1962196

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 20 97 90-11099 2 15201.6J 20.9 21.3
Fluoride mg/L 2 102 90-110102 0 152<0.10 2.1 2.1
Sulfate mg/L 20 102 90-110101 1 1520<1.0 20.6 20.4

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

Sample: MW-301 Lab ID: 40196970001 Collected: 10/09/19 12:00 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.252 ± 0.351   (0.585)
C:NA T:83%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 0.449 ± 0.363   (0.723)
C:77% T:95%

pCi/L 10/30/19 14:23 15262-20-1EPA 904.0

Total Radium 0.701 ± 0.714   (1.31) pCi/L 11/01/19 15:00 7440-14-4Total Radium
Calculation

Sample: MW-84A Lab ID: 40196970002 Collected: 10/09/19 13:10 Received: 10/10/19 09:15 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.247 ± 0.292   (0.459)
C:NA T:101%

pCi/L 10/31/19 12:20 13982-63-3EPA 903.1

Radium-228 -0.0240 ± 0.355   (0.827)
C:78% T:89%

pCi/L 10/30/19 14:24 15262-20-1EPA 904.0

Total Radium 0.247 ± 0.647   (1.29) pCi/L 11/01/19 15:00 7440-14-4Total Radium
Calculation
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

366494
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40196970001, 40196970002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777728

Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Radium-226 pCi/L 10/31/19 12:200.0468 ± 0.331   (0.660) C:NA T:87%
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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:

366493
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40196970001, 40196970002

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1777725

Associated Lab Samples: 40196970001, 40196970002

Matrix: Water

Analyzed

Radium-228 pCi/L 10/30/19 14:21-0.00340 ± 0.362   (0.843) C:80% T:79%
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QUALIFIERS

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Green BayPASI-G
Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40196970
25219067.00 COLUMBIA CCR

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

40196970001 337277 337400MW-301 EPA 3010 EPA 6020
40196970002 337277 337400MW-84A EPA 3010 EPA 6020

40196970001 338359 338406MW-301 EPA 7470 EPA 7470
40196970002 338359 338406MW-84A EPA 7470 EPA 7470

40196970001 MW-301
40196970002 MW-84A

40196970001 366494MW-301 EPA 903.1
40196970002 366494MW-84A EPA 903.1

40196970001 366493MW-301 EPA 904.0
40196970002 366493MW-84A EPA 904.0

40196970001 369027MW-301 Total Radium Calculation
40196970002 369027MW-84A Total Radium Calculation

40196970001 337571MW-301 SM 2540C
40196970002 337571MW-84A SM 2540C

40196970001 337952MW-301 EPA 9040
40196970002 337952MW-84A EPA 9040

40196970001 337822MW-301 EPA 300.0
40196970002 337822MW-84A EPA 300.0
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December 26, 2019

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40200888

40200888
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on December 17, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY

REPORT OF LABORATORY ANALYSIS
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CERTIFICATIONS

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

Pace Analytical Services Green Bay
1241 Bellevue Street, Green Bay, WI  54302
Florida/NELAP Certification #: E87948
Illinois Certification #: 200050
Kentucky UST Certification #: 82
Louisiana Certification #: 04168
Minnesota Certification #: 055-999-334
New York Certification #: 12064
North Dakota Certification #: R-150

Virginia VELAP ID: 460263
South Carolina Certification #: 83006001
Texas Certification #: T104704529-14-1
Wisconsin Certification #: 405132750
Wisconsin DATCP Certification #: 105-444
USDA Soil Permit #: P330-16-00157
Federal Fish & Wildlife Permit #: LE51774A-0
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SAMPLE SUMMARY

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

Lab ID Sample ID Matrix Date Collected Date Received

40200888001 MW 306 Water 12/13/19 14:05 12/17/19 09:20

40200888002 MW 307 Water 12/13/19 15:25 12/17/19 09:20

40200888003 MW 308 Water 12/13/19 11:40 12/17/19 09:20

40200888004 FIELD BLANK Water 12/13/19 15:30 12/17/19 09:20
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

Lab ID Sample ID Method
Analytes
ReportedAnalysts

40200888001 MW 306 EPA 6020 14KXS

EPA 7470 1AJT

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40200888002 MW 307 EPA 6020 14KXS

EPA 7470 1AJT

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40200888003 MW 308 EPA 6020 14KXS

EPA 7470 1AJT

7HMG

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB

40200888004 FIELD BLANK EPA 6020 14KXS

EPA 7470 1AJT

SM 2540C 1TMK

EPA 9040 1ALY

EPA 300.0 3HMB
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

Sample: MW 306 Lab ID: 40200888001 Collected: 12/13/19 14:05 Received: 12/17/19 09:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 12/21/19 17:32 7440-36-012/19/19 07:211.0 0.15 1
Arsenic <0.28 ug/L 12/21/19 17:32 7440-38-212/19/19 07:211.0 0.28 1
Barium 9.0 ug/L 12/21/19 17:32 7440-39-312/19/19 07:212.3 0.70 1
Beryllium <0.25 ug/L 12/21/19 17:32 7440-41-712/19/19 07:211.0 0.25 1
Boron 121 ug/L 12/21/19 17:32 7440-42-812/19/19 07:2110.0 3.0 1
Cadmium <0.15 ug/L 12/21/19 17:32 7440-43-912/19/19 07:211.0 0.15 1
Calcium 83800 ug/L 12/21/19 17:05 7440-70-2 P612/19/19 07:212540 762 10
Chromium 4.1 ug/L 12/21/19 17:32 7440-47-312/19/19 07:213.4 1.0 1
Cobalt <0.12 ug/L 12/21/19 17:32 7440-48-412/19/19 07:211.0 0.12 1
Lead <0.24 ug/L 12/21/19 02:50 7439-92-112/19/19 07:211.0 0.24 1
Lithium 2.2 ug/L 12/21/19 17:32 7439-93-212/19/19 07:211.0 0.22 1
Molybdenum 5.8 ug/L 12/21/19 17:32 7439-98-712/19/19 07:211.5 0.44 1
Selenium 0.54J ug/L 12/21/19 17:32 7782-49-2 1q12/19/19 07:211.1 0.32 1
Thallium 0.17J ug/L 12/21/19 17:32 7440-28-012/19/19 07:211.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 12/23/19 08:09 7439-97-612/20/19 10:000.28 0.084 1

Analytical Method:Field Data

Field pH 7.29 Std. Units 12/13/19 14:051
Field Specific Conductance 662 umhos/cm 12/13/19 14:051
Oxygen, Dissolved 8.34 mg/L 12/13/19 14:05 7782-44-71
REDOX 56.0 mV 12/13/19 14:051
Turbidity 0.00 NTU 12/13/19 14:051
Static Water Level 787.03 feet 12/13/19 14:051
Temperature, Water (C) 11.6 deg C 12/13/19 14:051

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 326 mg/L 12/19/19 16:4620.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.3 Std. Units 12/20/19 11:35 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 0.76J mg/L 12/18/19 21:50 16887-00-62.0 0.43 1
Fluoride <0.095 mg/L 12/18/19 21:50 16984-48-80.32 0.095 1
Sulfate 7.6 mg/L 12/18/19 21:50 14808-79-82.0 0.44 1

REPORT OF LABORATORY ANALYSIS
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

Sample: MW 307 Lab ID: 40200888002 Collected: 12/13/19 15:25 Received: 12/17/19 09:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 12/21/19 18:13 7440-36-012/19/19 07:211.0 0.15 1
Arsenic 1.1 ug/L 12/21/19 18:13 7440-38-212/19/19 07:211.0 0.28 1
Barium 15.9 ug/L 12/21/19 18:13 7440-39-312/19/19 07:212.3 0.70 1
Beryllium <0.25 ug/L 12/21/19 18:13 7440-41-712/19/19 07:211.0 0.25 1
Boron 281 ug/L 12/21/19 18:13 7440-42-812/19/19 07:2110.0 3.0 1
Cadmium <0.15 ug/L 12/21/19 18:13 7440-43-912/19/19 07:211.0 0.15 1
Calcium 78700 ug/L 12/21/19 18:13 7440-70-212/19/19 07:21254 76.2 1
Chromium <1.0 ug/L 12/21/19 18:13 7440-47-312/19/19 07:213.4 1.0 1
Cobalt 0.46J ug/L 12/21/19 18:13 7440-48-412/19/19 07:211.0 0.12 1
Lead <0.24 ug/L 12/21/19 03:30 7439-92-112/19/19 07:211.0 0.24 1
Lithium 0.24J ug/L 12/21/19 18:13 7439-93-212/19/19 07:211.0 0.22 1
Molybdenum 0.72J ug/L 12/21/19 18:13 7439-98-712/19/19 07:211.5 0.44 1
Selenium <0.32 ug/L 12/21/19 18:13 7782-49-2 1q12/19/19 07:211.1 0.32 1
Thallium 0.21J ug/L 12/21/19 18:13 7440-28-012/19/19 07:211.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 12/23/19 08:16 7439-97-612/20/19 10:000.28 0.084 1

Analytical Method:Field Data

Field pH 7.18 Std. Units 12/13/19 15:251
Field Specific Conductance 752 umhos/cm 12/13/19 15:251
Oxygen, Dissolved 0.33 mg/L 12/13/19 15:25 7782-44-71
REDOX -102.7 mV 12/13/19 15:251
Turbidity 0.00 NTU 12/13/19 15:251
Static Water Level 785.68 feet 12/13/19 15:251
Temperature, Water (C) 12.0 deg C 12/13/19 15:251

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 354 mg/L 12/19/19 16:4620.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.2 Std. Units 12/20/19 11:37 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 16.0 mg/L 12/18/19 22:03 16887-00-610.0 2.2 5
Fluoride <0.48 mg/L 12/18/19 22:03 16984-48-8 D31.6 0.48 5
Sulfate 15.5 mg/L 12/18/19 22:03 14808-79-810.0 2.2 5

REPORT OF LABORATORY ANALYSIS
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

Sample: MW 308 Lab ID: 40200888003 Collected: 12/13/19 11:40 Received: 12/17/19 09:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 12/21/19 18:26 7440-36-012/19/19 07:211.0 0.15 1
Arsenic 3.5 ug/L 12/21/19 18:26 7440-38-212/19/19 07:211.0 0.28 1
Barium 62.4 ug/L 12/21/19 18:26 7440-39-312/19/19 07:212.3 0.70 1
Beryllium <0.25 ug/L 12/21/19 18:26 7440-41-712/19/19 07:211.0 0.25 1
Boron 647 ug/L 12/21/19 18:26 7440-42-812/19/19 07:2110.0 3.0 1
Cadmium <0.15 ug/L 12/21/19 18:26 7440-43-912/19/19 07:211.0 0.15 1
Calcium 130000 ug/L 12/21/19 18:26 7440-70-212/19/19 07:21254 76.2 1
Chromium <1.0 ug/L 12/21/19 18:26 7440-47-312/19/19 07:213.4 1.0 1
Cobalt <0.12 ug/L 12/21/19 18:26 7440-48-412/19/19 07:211.0 0.12 1
Lead <0.24 ug/L 12/21/19 03:44 7439-92-112/19/19 07:211.0 0.24 1
Lithium <0.22 ug/L 12/21/19 18:26 7439-93-212/19/19 07:211.0 0.22 1
Molybdenum 3.0 ug/L 12/21/19 18:26 7439-98-712/19/19 07:211.5 0.44 1
Selenium <0.32 ug/L 12/21/19 18:26 7782-49-2 1q12/19/19 07:211.1 0.32 1
Thallium <0.14 ug/L 12/21/19 18:26 7440-28-012/19/19 07:211.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 12/23/19 08:19 7439-97-612/20/19 10:000.28 0.084 1

Analytical Method:Field Data

Field pH 7.25 Std. Units 12/13/19 11:401
Field Specific Conductance 1051 umhos/cm 12/13/19 11:401
Oxygen, Dissolved 0.40 mg/L 12/13/19 11:40 7782-44-71
REDOX -154.9 mV 12/13/19 11:401
Turbidity 0.00 NTU 12/13/19 11:401
Static Water Level 786.43 feet 12/13/19 11:401
Temperature, Water (C) 12.0 deg C 12/13/19 11:401

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids 504 mg/L 12/19/19 16:4720.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 7.2 Std. Units 12/20/19 11:39 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride 2.3J mg/L 12/18/19 22:56 16887-00-6 D310.0 2.2 5
Fluoride <0.48 mg/L 12/18/19 22:56 16984-48-8 D31.6 0.48 5
Sulfate <2.2 mg/L 12/18/19 22:56 14808-79-8 D310.0 2.2 5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

Sample: FIELD BLANK Lab ID: 40200888004 Collected: 12/13/19 15:30 Received: 12/17/19 09:20 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualLODLOQ

Analytical Method: EPA 6020  Preparation Method: EPA 30106020 MET ICPMS

Antimony <0.15 ug/L 12/21/19 16:51 7440-36-012/19/19 07:211.0 0.15 1
Arsenic <0.28 ug/L 12/21/19 16:51 7440-38-212/19/19 07:211.0 0.28 1
Barium <0.70 ug/L 12/21/19 16:51 7440-39-312/19/19 07:212.3 0.70 1
Beryllium <0.25 ug/L 12/21/19 16:51 7440-41-712/19/19 07:211.0 0.25 1
Boron <3.0 ug/L 12/21/19 16:51 7440-42-812/19/19 07:2110.0 3.0 1
Cadmium <0.15 ug/L 12/21/19 16:51 7440-43-912/19/19 07:211.0 0.15 1
Calcium <76.2 ug/L 12/21/19 16:51 7440-70-212/19/19 07:21254 76.2 1
Chromium 2.1J ug/L 12/21/19 16:51 7440-47-312/19/19 07:213.4 1.0 1
Cobalt <0.12 ug/L 12/21/19 16:51 7440-48-412/19/19 07:211.0 0.12 1
Lead <0.24 ug/L 12/21/19 02:09 7439-92-112/19/19 07:211.0 0.24 1
Lithium <0.22 ug/L 12/21/19 16:51 7439-93-212/19/19 07:211.0 0.22 1
Molybdenum <0.44 ug/L 12/21/19 16:51 7439-98-712/19/19 07:211.5 0.44 1
Selenium <0.32 ug/L 12/21/19 16:51 7782-49-2 1q12/19/19 07:211.1 0.32 1
Thallium <0.14 ug/L 12/21/19 16:51 7440-28-012/19/19 07:211.0 0.14 1

Analytical Method: EPA 7470  Preparation Method: EPA 74707470 Mercury

Mercury <0.084 ug/L 12/23/19 08:21 7439-97-612/20/19 10:000.28 0.084 1

Analytical Method: SM 2540C2540C Total Dissolved Solids

Total Dissolved Solids <8.7 mg/L 12/19/19 16:4720.0 8.7 1

Analytical Method: EPA 90409040 pH

pH at 25 Degrees C 6.3 Std. Units 12/20/19 11:42 H60.10 0.010 1

Analytical Method: EPA 300.0300.0 IC Anions

Chloride <0.43 mg/L 12/18/19 23:09 16887-00-62.0 0.43 1
Fluoride <0.095 mg/L 12/18/19 23:09 16984-48-80.32 0.095 1
Sulfate <0.44 mg/L 12/18/19 23:09 14808-79-82.0 0.44 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

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:

343991
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 40200888001, 40200888002, 40200888003, 40200888004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1996911
Associated Lab Samples: 40200888001, 40200888002, 40200888003, 40200888004

Matrix: Water

Analyzed

Mercury ug/L <0.084 0.28 12/23/19 08:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1996912LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 5.25 105 85-115

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1996913MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40200888001

1996914

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 5 103 85-115100 3 205<0.084 5.1 5.0

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

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:

343849
EPA 3010

EPA 6020
6020 MET

Associated Lab Samples: 40200888001, 40200888002, 40200888003, 40200888004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1996122
Associated Lab Samples: 40200888001, 40200888002, 40200888003, 40200888004

Matrix: Water

Analyzed

Antimony ug/L <0.15 1.0 12/21/19 16:44
Arsenic ug/L <0.28 1.0 12/21/19 16:44
Barium ug/L <0.70 2.3 12/21/19 16:44
Beryllium ug/L <0.25 1.0 12/21/19 16:44
Boron ug/L <3.0 10.0 12/21/19 16:44
Cadmium ug/L <0.15 1.0 12/21/19 16:44
Calcium ug/L <76.2 254 12/21/19 16:44
Chromium ug/L <1.0 3.4 12/21/19 16:44
Cobalt ug/L <0.12 1.0 12/21/19 16:44
Lead ug/L <0.24 1.0 12/21/19 02:02
Lithium ug/L <0.22 1.0 12/21/19 16:44
Molybdenum ug/L <0.44 1.5 12/21/19 16:44
Selenium ug/L <0.32 1.1 12/21/19 16:44
Thallium ug/L <0.14 1.0 12/21/19 16:44

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1996123LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 511500 102 80-120
Arsenic ug/L 488500 98 80-120
Barium ug/L 482500 96 80-120
Beryllium ug/L 471500 94 80-120
Boron ug/L 468500 94 80-120
Cadmium ug/L 505500 101 80-120
Calcium ug/L 49605000 99 80-120
Chromium ug/L 483500 97 80-120
Cobalt ug/L 459500 92 80-120
Lead ug/L 470500 94 80-120
Lithium ug/L 459500 92 80-120
Molybdenum ug/L 498500 100 80-120
Selenium ug/L 511500 102 80-120
Thallium ug/L 448500 90 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1996124MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40200888001

1996125

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 103 75-125104 1 20500<0.15 517 520

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

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.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1996124MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40200888001

1996125

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic ug/L 500 101 75-125100 1 20500<0.28 504 500
Barium ug/L 500 98 75-12598 0 205009.0 500 498
Beryllium ug/L 500 97 75-12598 1 20500<0.25 486 489
Boron ug/L 500 100 75-12598 1 20500121 619 610
Cadmium ug/L 500 101 75-125101 0 20500<0.15 505 504
Calcium ug/L P65000 186 75-125169 1 20500083800 93100 92200
Chromium ug/L 500 98 75-12597 1 205004.1 494 489
Cobalt ug/L 500 93 75-12592 1 20500<0.12 467 462
Lead ug/L 500 97 75-12596 1 20500<0.24 485 481
Lithium ug/L 500 96 75-12596 1 205002.2 484 481
Molybdenum ug/L 500 103 75-125102 0 205005.8 519 517
Selenium ug/L 500 104 75-125103 1 205000.54J 521 514
Thallium ug/L 500 91 75-12591 0 205000.17J 455 455
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

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:

343898
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 40200888001, 40200888002, 40200888003, 40200888004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1996444
Associated Lab Samples: 40200888001, 40200888002, 40200888003, 40200888004

Matrix: Water

Analyzed

Total Dissolved Solids mg/L <8.7 20.0 12/19/19 16:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1996445LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 586547 107 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40200775001
1996446SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 504 1 10510

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40200888001
1996447SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 318 2 10326
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

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:

343989
EPA 9040

EPA 9040
9040 pH

Associated Lab Samples: 40200888001, 40200888002, 40200888003, 40200888004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

40200885001
1996906SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.6 H60 207.6
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QUALITY CONTROL DATA

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

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:

343670
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 40200888001, 40200888002, 40200888003, 40200888004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1995185
Associated Lab Samples: 40200888001, 40200888002, 40200888003, 40200888004

Matrix: Water

Analyzed

Chloride mg/L <0.43 2.0 12/18/19 21:23
Fluoride mg/L <0.095 0.32 12/18/19 21:23
Sulfate mg/L <0.44 2.0 12/18/19 21:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1995186LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 20.020 100 90-110
Fluoride mg/L 1.92 96 90-110
Sulfate mg/L 19.920 99 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1995187MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

40200794004

1995188

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Chloride mg/L 100 104 90-110104 0 1510040.9 145 145
Fluoride mg/L 10 102 90-110102 1 1510ND 10.2 10.2
Sulfate mg/L 100 103 90-110104 0 1510017.4 121 121
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QUALIFIERS

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Analyte was measured in the associated method blank at -0.34 ug/L.1q
Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference.D3
Analysis initiated outside of the 15 minute EPA required holding time.H6
Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the
spike level.

P6
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40200888
25219067 ALLIANT-COLUMBIA

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

40200888001 343849 343915MW 306 EPA 3010 EPA 6020
40200888002 343849 343915MW 307 EPA 3010 EPA 6020
40200888003 343849 343915MW 308 EPA 3010 EPA 6020
40200888004 343849 343915FIELD BLANK EPA 3010 EPA 6020

40200888001 343991 344031MW 306 EPA 7470 EPA 7470
40200888002 343991 344031MW 307 EPA 7470 EPA 7470
40200888003 343991 344031MW 308 EPA 7470 EPA 7470
40200888004 343991 344031FIELD BLANK EPA 7470 EPA 7470

40200888001 MW 306
40200888002 MW 307
40200888003 MW 308

40200888001 343898MW 306 SM 2540C
40200888002 343898MW 307 SM 2540C
40200888003 343898MW 308 SM 2540C
40200888004 343898FIELD BLANK SM 2540C

40200888001 343989MW 306 EPA 9040
40200888002 343989MW 307 EPA 9040
40200888003 343989MW 308 EPA 9040
40200888004 343989FIELD BLANK EPA 9040

40200888001 343670MW 306 EPA 300.0
40200888002 343670MW 307 EPA 300.0
40200888003 343670MW 308 EPA 300.0
40200888004 343670FIELD BLANK EPA 300.0
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January 08, 2020

LIMS USE: FR - MEGHAN BLODGETT
LIMS OBJECT ID: 40200891

40200891
Project:
Pace Project No.:

RE:

Meghan Blodgett
SCS ENGINEERS
2830 Dairy Drive
Madison, WI 53718

25219067 ALLIANT-COLUMBIA

Dear Meghan Blodgett:
Enclosed are the analytical results for sample(s) received by the laboratory on December 17, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Dan Milewsky
dan.milewsky@pacelabs.com

Project Manager
(920)469-2436

Enclosures

cc: Tom Karwoski, SCS ENGINEERS
Nicole Kron, SCS ENGINEERS
Jeff Maxted, ALLIANT ENERGY
Marc Morandi, ALLIANT ENERGY
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CERTIFICATIONS

Pace Project No.:
Project:

40200891
25219067 ALLIANT-COLUMBIA

Pace Analytical Services Pennsylvania
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Florida: Cert E871149 SEKS WET
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

40200891
25219067 ALLIANT-COLUMBIA

Lab ID Sample ID Matrix Date Collected Date Received

40200891001 MW 306 Water 12/13/19 14:05 12/17/19 09:20

40200891002 MW 307 Water 12/13/19 15:25 12/17/19 09:20

40200891003 MW 308 Water 12/13/19 11:40 12/17/19 09:20

40200891004 FIELD BLANK Water 12/13/19 15:30 12/17/19 09:20

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

40200891
25219067 ALLIANT-COLUMBIA

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

40200891001 MW 306 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

40200891002 MW 307 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

40200891003 MW 308 EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC

40200891004 FIELD BLANK EPA 903.1 1 PASI-PAMK1

EPA 904.0 1 PASI-PAVAL

Total Radium Calculation 1 PASI-PACMC
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

40200891
25219067 ALLIANT-COLUMBIA

Sample: MW 306 Lab ID: 40200891001 Collected: 12/13/19 14:05 Received: 12/17/19 09:20 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.000 ± 0.428   (0.875)
C:NA T:90%

pCi/L 01/07/20 15:32 13982-63-3EPA 903.1

Radium-228 0.323 ± 0.412   (0.878)
C:76% T:87%

pCi/L 01/07/20 14:04 15262-20-1EPA 904.0

Total Radium 0.323 ± 0.840   (1.75) pCi/L 01/08/20 10:39 7440-14-4Total Radium
Calculation

Sample: MW 307 Lab ID: 40200891002 Collected: 12/13/19 15:25 Received: 12/17/19 09:20 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 -0.0613 ± 0.360   (0.803)
C:NA T:91%

pCi/L 01/07/20 15:32 13982-63-3EPA 903.1

Radium-228 0.188 ± 0.367   (0.806)
C:80% T:87%

pCi/L 01/07/20 14:12 15262-20-1EPA 904.0

Total Radium 0.188 ± 0.727   (1.61) pCi/L 01/08/20 10:39 7440-14-4Total Radium
Calculation

Sample: MW 308 Lab ID: 40200891003 Collected: 12/13/19 11:40 Received: 12/17/19 09:20 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.0522 ± 0.271   (0.562)
C:NA T:89%

pCi/L 01/07/20 15:32 13982-63-3EPA 903.1

Radium-228 0.681 ± 0.432   (0.828)
C:80% T:87%

pCi/L 01/07/20 14:03 15262-20-1EPA 904.0

Total Radium 0.733 ± 0.703   (1.39) pCi/L 01/08/20 10:39 7440-14-4Total Radium
Calculation

Sample: FIELD BLANK Lab ID: 40200891004 Collected: 12/13/19 15:30 Received: 12/17/19 09:20 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. QualMethod

PWS: Site ID: Sample Type:

Radium-226 0.675 ± 0.567   (0.844)
C:NA T:84%

pCi/L 01/07/20 15:43 13982-63-3EPA 903.1

Radium-228 0.575 ± 0.401   (0.782)
C:83% T:86%

pCi/L 01/07/20 14:12 15262-20-1EPA 904.0

Total Radium 1.25 ± 0.968   (1.63) pCi/L 01/08/20 10:39 7440-14-4Total Radium
Calculation
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40200891
25219067 ALLIANT-COLUMBIA

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:

377035
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 40200891001, 40200891002, 40200891003, 40200891004

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1828979

Associated Lab Samples: 40200891001, 40200891002, 40200891003, 40200891004

Matrix: Water

Analyzed

Radium-228 pCi/L 01/07/20 14:050.221 ± 0.317   (0.681) C:86% T:84%

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

40200891
25219067 ALLIANT-COLUMBIA

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:

377033
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 40200891001, 40200891002, 40200891003, 40200891004

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 1828978

Associated Lab Samples: 40200891001, 40200891002, 40200891003, 40200891004

Matrix: Water

Analyzed

Radium-226 pCi/L 01/07/20 15:07-0.0547 ± 0.284   (0.656) C:NA T:77%

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

40200891
25219067 ALLIANT-COLUMBIA

DEFINITIONS

Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
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 LOD.
J - Estimated concentration at or above the LOD and below the LOQ.
LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume.
LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume.
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 at or above the adjusted LOD.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

40200891
25219067 ALLIANT-COLUMBIA

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

40200891001 377033MW 306 EPA 903.1
40200891002 377033MW 307 EPA 903.1
40200891003 377033MW 308 EPA 903.1
40200891004 377033FIELD BLANK EPA 903.1

40200891001 377035MW 306 EPA 904.0
40200891002 377035MW 307 EPA 904.0
40200891003 377035MW 308 EPA 904.0
40200891004 377035FIELD BLANK EPA 904.0

40200891001 378421MW 306 Total Radium Calculation
40200891002 378421MW 307 Total Radium Calculation
40200891003 378421MW 308 Total Radium Calculation
40200891004 378421FIELD BLANK Total Radium Calculation

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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 Starpoint Software  Single Location

 10/23/2020 7:35:23 PM  Page 1  WPL - Columbia

 Single Location

 Name: WPL - Columbia

 Location ID:  MW-84A
 Number of Sampling Dates:  18

 Parameter Name  Units  12/22/2015  4/5/2016  7/8/2016  7/28/2016  10/13/2016  12/29/2016  1/25/2017  4/11/2017  6/6/2017  8/8/2017  10/24/2017  4/25/2018  8/8/2018  10/24/2018  4/3/2019  10/9/2019  2/3/2020  5/29/2020

 Boron  ug/L  11.9  14  14.7  --  11.1  14.7  16.1  12.9  14.8  22.9  13.8  25  12.8  10.1  13.6  12  15.7  10

 Calcium  ug/L  74000  72200  67600  --  74000  76000  70800  73200  76100  74900  77500  76600  76000  74000  80100  73500  72700  77600

 Chloride  mg/L  4.9  4.7  5.1  --  4.3  4.7  4.6  4.9  5.5  5.5  5.1  4.8  4.9  4.2  3.6  3.9  3.7  3.7

 Fluoride  mg/L  <0.2  <0.2  <0.2  --  <0.1  <0.1  0.12  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  --  <0.095

 Field pH  Std. Units  7.6  7.61  7.45  7.34  7.91  7.25  6.99  7.8  7.28  7.23  7.68  7.45  7.38  7.24  7.03  7.23  7.51  7.34

 Sulfate  mg/L  4.9  4.3  3.7  --  2.6  2.7  3  2.8  2.7  2  2.2  2.8  1.9  1.6  1.4  1.3  <2.2  1.5

 Total Dissolved Solids  mg/L  316  322  316  --  324  316  328  342  344  342  314  328  372  330  318  310  316  340

 Antimony  ug/L  <0.073  0.084  0.1  --  <0.073  <0.073  <0.073  <0.073  <0.15  <0.15  --  <0.15  <0.15  <0.15  <0.15  <0.15  --  <0.15

 Arsenic  ug/L  0.15  0.29  0.14  --  0.35  0.19  0.35  <0.099  <0.28  0.28  --  <0.28  <0.28  0.33  <0.28  0.46  0.38  0.34

 Barium  ug/L  15.3  12.7  12.2  --  14.2  18.4  13.8  14.1  13.4  14  --  14.6  13.7  14.5  14.7  13.2  14  13.9

 Beryllium  ug/L  <0.13  <0.13  <0.13  --  <0.13  <0.13  <0.13  <0.13  <0.18  <0.18  --  <0.18  <0.18  <0.18  <0.18  <0.25  --  <0.25

 Cadmium  ug/L  <0.089  <0.089  <0.089  --  <0.089  <0.089  <0.089  <0.089  <0.081  <0.081  --  <0.081  --  <0.15  <0.15  <0.15  --  <0.15

 Chromium  ug/L  2.5  1.9  1.8  --  2  2  1.9  2.4  2  1.6  --  2.4  1.5  1.6  1.8  1.6  1.6  1.7

 Cobalt  ug/L  0.095  <0.036  0.053  --  <0.036  <0.036  <0.036  <0.036  <0.085  <0.085  --  <0.085  <0.085  <0.12  <0.12  <0.12  <0.12  <0.12

 Lead  ug/L  0.16  <0.04  0.39  --  0.049  0.11  <0.04  0.041  <0.2  <0.2  --  <0.2  --  <0.24  <0.24  <0.24  --  <0.24

 Lithium  ug/L  0.72  0.44  0.5  --  0.56  0.56  0.56  0.55  0.46  0.58  --  0.5  0.4  0.49  0.56  0.52  0.58  0.4

 Mercury  ug/L  <0.1  <0.1  <0.13  --  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  --  <0.13  --  <0.084  <0.084  <0.084  --  <0.084

 Molybdenum  ug/L  <0.07  <0.07  0.073  --  0.12  <0.07  <0.07  <0.07  <0.44  <0.44  --  <0.44  <0.44  <0.44  <0.44  <0.44  <0.44  <0.44

 Selenium  ug/L  <0.21  <0.21  <0.21  --  <0.21  <0.21  <0.21  <0.21  <0.32  <0.32  --  <0.32  <0.32  <0.32  <0.32  <0.32  <0.32  <0.32

 Thallium  ug/L  <0.14  <0.14  <0.14  --  <0.14  <0.14  <0.14  <0.14  <0.14  <0.14  --  <0.14  <0.14  <0.14  <0.14  <0.14  <0.14  <0.14

 Radium-226  pCi/L  0.156  -0.088  --  -0.058  0.132  0.168  0.624  0.0768  0.27  0.242  --  0.155  -0.203  0.313  0.199  0.247  0.1  0.368

 Radium-228  pCi/L  0.437  0.0809  --  1.37  0.693  0.236  0.766  0.0161  0.406  0.267  --  0.371  0.529  0.307  0.482  -0.024  -0.153  0.0273

 Total Radium  pCi/L  0.593  0.0809  --  1.37  0.825  0.404  1.39  0.0929  0.676  0.509  --  0.526  0.529  0.62  0.681  0.247  0.1  0.395

 Field Specific Conductance  umhos/cm  599  427  574.8  579.3  1002  578.2  489  948  535.3  557.2  491  581.7  617.1  609  637.2  614.1  618.4  613.7

 Oxygen, Dissolved  mg/L  9.7  9.37  3.78  5.11  9.61  8.94  6.48  9.28  9.46  7.5  9.3  3.94  8.84  10.01  9.49  11.36  8.43  9.81

 Field Oxidation Potential  mV  154  165.1  139.9  138.3  82.7  87  192.9  102  123.6  204.7  210  53.3  142.7  71.5  103.4  181.7  121.5  135

 Groundwater Elevation  feet  785.31  786.3  785.89  785.61  787.22  786.63  786.7  787.16  787.63  786.68  785.32  785.88  786.55  788.32  787.35  787.79  786.5  787.02

 Temperature, Water (C)  deg C  10.4  10.2  11.3  11  11.5  10.8  10.9  10.6  11.3  11.2  11.1  10.2  12  11.6  10.2  11.8  10.3  10.6

 Turb idi ty  NTU  --  0.86  2.75  0.17  0.3  0.25  0.33  0.04  0.56  0.08  2.93  0.81  0.71  3.79  1.9  2.41  1.23  2.15

 pH at 25 Degrees C  Std. Units  7.5  7.4  7.4  --  7.3  7.4  7.3  7.7  7.6  7.4  7.6  7.6  7.4  7.5  7.4  7.5  7.4  7.6

Attachment C4



 Starpoint Software  Single Location

 10/23/2020 7:14:47 PM  Page 1  WPL - Columbia

 Single Location

 Name: WPL - Columbia

 Location ID:  MW-301
 Number of Sampling Dates:  17

 Parameter Name  Units  12/22/2015  4/5/2016  7/8/2016  10/13/2016  12/29/2016  1/25/2017  4/11/2017  6/6/2017  8/8/2017  10/23/2017  4/25/2018  8/8/2018  10/24/2018  4/2/2019  10/9/2019  2/3/2020  5/29/2020

 Boron  ug/L  26.5  25.2  23.6  30.6  32.8  32.6  28.8  21.3  30.6  34.3  24.3  22.8  27.8  26.9  35.9  27.9  21.3

 Calcium  ug/L  126000  115000  108000  118000  129000  124000  120000  111000  108000  87200  112000  105000  101000  126000  114000  113000  112000

 Chloride  mg/L  3.7  4  3.5  2.2  2  1.5  2  3.5  5.5  4  2.3  5.2  3.2  0.79  1.7  1.3  2

 Fluoride  mg/L  <0.2  <0.2  <0.2  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  --  <0.095

 Field pH  Std. Units  6.85  7.01  6.87  7.28  6.63  7.1  7.11  6.7  6.75  7.37  6.76  6.91  6.79  6.62  6.67  6.89  6.73

 Sulfate  mg/L  9.3  15.3  15  13.9  12.3  6.5  10.3  17.1  31.6  27.5  8.6  21.6  19.2  4.4  8.4  7.2  11.5

 Total Dissolved Solids  mg/L  478  486  464  490  444  514  502  458  462  362  464  502  424  462  418  462  452

 Antimony  ug/L  0.15  0.094  0.13  <0.073  0.4  <0.073  <0.073  <0.15  <0.15  --  <0.15  0.36  <0.15  0.32  <0.15  --  <0.15

 Arsenic  ug/L  0.26  0.26  0.19  0.24  0.4  0.13  0.18  <0.28  <0.28  --  <0.28  0.45  <0.28  0.4  0.42  <0.28  0.33

 Barium  ug/L  20.2  11.1  11.6  15.6  15  13.5  13.2  11.3  11.8  --  9.3  10.2  11.5  11.8  10  10.9  9.8

 Beryllium  ug/L  <0.13  <0.13  <0.13  <0.13  0.19  <0.13  <0.13  <0.18  <0.18  --  <0.18  0.37  <0.18  0.28  <0.25  --  <0.25

 Cadmium  ug/L  <0.089  <0.089  <0.089  <0.089  0.32  <0.089  <0.089  <0.081  <0.081  --  <0.081  --  <0.15  0.21  <0.15  --  <0.15

 Chromium  ug/L  2.1  0.58  0.59  <0.39  0.7  0.53  0.7  2.3  <1  --  <1  <1  <1  <1  <1  <1  <1

 Cobalt  ug/L  1.4  0.25  0.22  0.041  0.38  0.071  0.064  0.13  0.12  --  <0.085  0.28  <0.12  0.35  <0.12  0.17  <0.12

 Lead  ug/L  0.9  0.077  0.48  <0.04  0.34  <0.04  <0.04  <0.2  <0.2  --  <0.2  --  <0.24  0.3  <0.24  --  <0.24

 Lithium  ug/L  1.3  0.58  0.69  0.6  0.87  0.67  0.68  0.62  0.6  --  0.55  0.85  0.52  0.9  0.61  0.67  0.47

 Mercury  ug/L  <0.1  <0.1  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  --  <0.13  --  <0.084  <0.084  <0.084  --  <0.084

 Molybdenum  ug/L  0.35  0.15  0.14  0.12  0.38  <0.07  <0.07  <0.44  <0.44  --  <0.44  <0.44  <0.44  <0.44  <0.44  <0.44  <0.44

 Selenium  ug/L  0.3  0.21  0.39  <0.21  0.26  <0.21  <0.21  <0.32  <0.32  --  <0.32  0.71  <0.32  0.49  <0.32  <0.32  <0.32

 Thallium  ug/L  <0.14  <0.14  <0.14  <0.14  0.48  <0.14  <0.14  <0.14  <0.14  --  <0.14  0.3  <0.14  0.48  <0.14  <0.14  <0.14

 Radium-226  pCi/L  0.655  0.294  0.404  -0.067  0.108  1.46  0.513  0.287  1.09  --  0.122  -0.06  0.247  0  0.252  0.136  0

 Radium-228  pCi/L  0.651  0.82  0.486  0.631  0.905  0.964  0.833  1.01  0.647  --  0.76  0.0351  0.405  0.552  0.449  0.366  0.193

 Total Radium  pCi/L  1.31  1.11  0.89  0.631  1.01  2.42  1.35  1.3  1.74  --  0.882  0.0351  0.652  0.552  0.701  0.502  0.193

 Field Specific Conductance  umhos/cm  897  573  796  1464  859  1018  1354  698.4  691.7  561  774  799  767  883  801  868  797

 Oxygen, Dissolved  mg/L  1.7  2.71  1.47  1.99  1.34  1.24  1.44  1.81  1.43  1.1  2.35  2.14  2.49  2.2  1.67  1.07  2

 Field Oxidation Potential  mV  135  123.7  133.9  100.8  95.8  226.1  100.9  115.1  187.4  204  74.3  126.5  77.9  152.1  173  132.3  118.7

 Groundwater Elevation  feet  785.56  768.12  786.31  787.64  787.37  787.27  787.89  788.25  787.34  785.89  785.29  787.06  788.98  787.04  788.47  787.24  787.77

 Temperature, Water (C)  deg C  9.7  7.7  10  11.2  10.1  8.8  7.7  8.9  10.2  11.1  7.4  10.6  11.1  7.5  11.3  8.5  8.1

 Turbid ity  NTU  --  1.52  3.89  0.59  0.74  0.42  0.1  0.22  0.18  1.52  1.12  0.46  3.3  2.02  2.12  1.41  0

 pH at 25 Degrees C  Std. Units  7  7  6.8  6.8  6.9  6.9  7.1  7  7  7.3  7  7  7.1  6.8  7  6.8  7
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 Single Location

 Name: WPL - Columbia

 Location ID:  M-4R
 Number of Sampling Dates:  15

 Parameter Name  Units  12/22/2015  4/4/2016  7/7/2016  10/12/2016  1/25/2017  4/11/2017  6/5/2017  8/9/2017  10/24/2017  4/23/2018  8/7/2018  10/24/2018  4/1/2019  10/7/2019  5/27/2020

 Boron  ug/L  1000  461  453  793  866  512  464  973  1910  905  704  1140  788  1120  644

 Calcium  ug/L  105000  79400  68900  94300  103000  84800  90300  91600  67100  86400  99700  84100  106000  82400  106000

 Chloride  mg/L  45.9  23.8  37.2  33.6  36.5  44  37.1  40.8  49.3  51.6  48.2  26.3  31.4  33.9  50

 Fluoride  mg/L  0.22  <0.2  <0.2  0.16  0.38  0.18  0.2  0.23  <0.5  0.16  0.13  <0.1  0.17  0.17  0.13

 Field pH  Std. Units  7.41  7.55  7.26  7.67  7.27  7.55  7.07  7.13  7.52  7.44  7.18  7.13  7.24  7.44  7.29

 Sulfate  mg/L  112  102  88.5  82.8  144  127  131  139  187  162  151  89.2  149  128  162

 Total Dissolved Solids  mg/L  544  440  410  468  570  484  494  544  474  516  646  424  524  432  594

 Antimony  ug/L  0.13  0.14  0.13  <0.073  0.24  0.14  0.26  0.15  --  <0.15  <0.15  <0.15  <0.15  <0.15  <0.15

 Arsenic  ug/L  0.17  0.2  0.18  0.25  0.47  <0.099  0.33  <0.28  --  0.36  <0.28  <0.28  <0.28  0.37  0.39

 Barium  ug/L  25.4  16.3  17.6  27.5  24  22.5  22.3  23.8  --  16.5  23.9  23.7  24.1  21  24.2

 Beryllium  ug/L  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  <0.18  <0.18  --  0.3  <0.18  <0.18  <0.18  <0.25  <0.25

 Cadmium  ug/L  <0.089  <0.089  0.21  <0.089  0.1  <0.089  0.084  <0.081  --  <0.081  --  <0.15  <0.15  <0.15  <0.15

 Chromium  ug/L  0.68  1.6  <0.39  0.49  0.4  0.7  <1  <1  --  <1  <1  1.3  <1  1.4  1.2

 Cobalt  ug/L  0.33  0.11  0.16  0.11  0.31  0.32  0.27  0.21  --  0.16  0.12  <0.12  <0.12  <0.12  <0.12

 Lead  ug/L  0.067  <0.04  0.73  <0.04  0.094  <0.04  <0.2  <0.2  --  <0.2  --  <0.24  <0.24  <0.24  <0.24

 Lithium  ug/L  4.3  1.7  1.5  2.6  6.1  3.2  1.2  3.7  --  4.8  1.9  1.1  1.8  1.8  1.4

 Mercury  ug/L  <0.1  <0.1  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  --  <0.13  --  <0.084  <0.084  --  <0.084

 Molybdenum  ug/L  14.6  9.9  13.2  11.6  17.6  14.5  11.9  15.8  --  19.1  14.7  15.4  29.4  27.6  25.6

 Selenium  ug/L  3  6.4  15.3  7.7  10.5  13.3  9.7  15  --  8.6  5.5  4.1  12.6  1.8  11.7

 Thallium  ug/L  <0.14  <0.14  <0.14  <0.14  <0.14  <0.14  0.18  <0.14  --  0.21  <0.14  <0.14  <0.14  <0.14  <0.14

 Radium-226  pCi/L  0.764  0.16  0.635  0.467  0.984  0.933  0.168  0.439  --  0.217  0.239  0.139  0.211  0.103  0.119

 Radium-228  pCi/L  0.007  0.0865  1.1  0.0824  0.72  0.274  0.768  0.25  --  0.524  0.241  0.191  0.549  0.141  0.0036

 Total Radium  pCi/L  0.771  0.247  1.74  0.549  1.7  1.21  0.936  0.689  --  0.741  0.48  0.33  0.76  0.244  0.123

 Field Specific Conductance  umhos/cm  954  535  662  1332  819  1212  660.4  751  612  790  881  819  888  705  869

 Oxygen, Dissolved  mg/L  0.9  3.63  0.1  0.68  0.11  0.92  1.71  0.1  0.6  1.16  0.28  1.12  1.21  2.65  4

 Field Oxidation Potential  mV  106  129.6  52.4  20.9  -0.5  46  82.2  -53.6  170  40.1  118.6  137.3  190.4  177.4  203.6

 Groundwater Elevation  feet  801.22  811.83  801.07  801.52  789.64  787.95  787.83  788.54  788  790.43  787.63  788.47  789.44  790.65  787.73

 Temperature, Water (C)  deg C  15  11.7  13.9  16.5  14.9  11.7  12.1  15  15.8  10.6  13.9  16.4  11.2  15  11

 Turbidity  NTU  --  0  0.05  0.24  0.43  0.23  0.39  0.47  2.71  0.42  0.08  3.54  1.56  1.6  0.16

 pH at 25 Degrees C  Std. Units  7.3  7.6  7.3  7.1  7.2  7.5  7.4  7.6  7.5  7.4  7.3  7.4  7.4  7.4  7.7
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-33AR
 Number of Sampling Dates:  16

 Parameter Name  Units  12/21/2015  4/5/2016  7/7/2016  10/13/2016  12/29/2016  1/25/2017  4/11/2017  6/6/2017  8/7/2017  10/24/2017  4/24/2018  9/21/2018  10/22/2018  4/2/2019  10/8/2019  5/28/2020

 Boron  ug/L  954  813  794  827  812  763  760  692  697  678  601  683  682  568  548  566

 Calcium  ug/L  50000  48900  50500  79000  63100  57500  66800  80700  84800  98200  99800  --  66900  131000  121000  58400

 Chloride  mg/L  10.6  12.5  12.5  52.5  39.6  41.4  47.1  68.1  105  119  188  32.6  14.4  229  153  15.9

 Fluoride  mg/L  <0.2  <0.2  <0.2  <0.5  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  --  <0.1  <0.1  <0.1  <0.095

 Field pH  Std. Units  7.87  8.08  7.68  8.23  7.63  8.62  8.19  7.78  7.47  7.81  7.74  8.16  7.69  7.72  7.74  7.59

 Sulfate  mg/L  96.2  91.5  99.2  124  132  133  139  151  164  175  163  124  112  201  182  104

 Total Dissolved Solids  mg/L  356  354  364  456  440  426  446  492  598  606  692  466  388  784  634  376

 Antimony  ug/L  0.14  0.11  0.18  0.79  0.11  0.12  <0.073  <0.15  0.35  --  --  --  --  --  --  --

 Arsenic  ug/L  0.46  0.38  0.52  1.2  0.32  0.45  0.31  0.36  0.59  --  --  --  --  --  --  --

 Barium  ug/L  25.8  24.8  26.8  47.7  37.8  33.8  35.1  37.7  42.4  --  --  --  --  --  --  --

 Beryllium  ug/L  <0.13  <0.13  <0.13  0.28  <0.13  <0.13  <0.13  <0.18  0.19  --  --  --  --  --  --  --

 Cadmium  ug/L  <0.089  <0.089  0.11  0.66  <0.089  <0.089  <0.089  <0.081  0.22  --  --  --  --  --  --  --

 Chromium  ug/L  2.3  2.1  1.9  2.2  1.9  2  2.4  1.5  1.7  --  --  --  --  --  --  --

 Cobalt  ug/L  <0.036  <0.036  0.13  0.68  0.039  0.065  <0.036  <0.085  0.23  --  --  --  --  --  --  --

 Lead  ug/L  <0.04  <0.04  0.14  0.73  <0.04  0.046  <0.04  <0.2  0.35  --  --  --  --  --  --  --

 Lithium  ug/L  1.3  1.3  1.1  2.8  1.4  1.3  1.2  1.4  1.4  --  --  --  --  --  --  --

 Mercury  ug/L  <0.1  <0.1  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  --  --  --  --  --  --  --

 Molybdenum  ug/L  4.7  4.1  4.4  2.4  3.8  3.6  3  1.3  2.1  --  --  --  --  --  --  --

 Selenium  ug/L  2.2  2  2.1  2.9  2  2.3  2.3  1.9  2.4  --  --  --  --  --  --  --

 Thallium  ug/L  <0.14  <0.14  0.17  0.76  <0.14  <0.14  <0.14  <0.14  0.31  --  --  --  --  --  --  --

 Radium-226  pCi/L  0.202  0.709  0.835  -0.209  0.834  0.314  0.166  0.3  0.426  --  --  --  --  --  --  --

 Radium-228  pCi/L  0.558  0.143  0.951  1.01  0.698  0.242  0.147  0.529  0.698  --  --  --  --  --  --  --

 Total Radium  pCi/L  0.76  0.852  1.79  1.01  1.53  0.556  0.313  0.829  1.12  --  --  --  --  --  --  --

 Field Specific Conductance  umhos/cm  607  417.6  583.4  1255  702  797  1165  689  823  804  1079  632  618.4  1312  1102  633.4

 Oxygen, Dissolved  mg/L  10.6  9.67  3.82  9.98  9.41  6.46  9.98  10.7  8.1  9.5  3  10.33  9.88  10.22  12.19  10.35

 Field Oxidation Potential  mV  269  176  39.9  67.7  73.5  193.9  833  101.5  152.1  191  33.8  2.9  136.9  129  165.1  199.4

 Groundwater Elevation  feet  783.77  763.29  785.19  787.36  785.66  785.88  786.39  787.27  786.11  784.13  783.09  787.9  788.77  786.63  788.26  786.01

 Temperature  deg C  11.6  10.1  11.9  13.2  12.2  11.3  10.3  10.9  12.3  12.5  10.9  13.8  13.6  10.3  12.8  10.7

 Turbidity  NTU  --  1.37  0.57  0.45  0.44  0.23  0.45  0.68  0.32  3.24  0.61  3.79  4.69  2.71  2.13  0

 pH at 25 Degrees C  Std. Units  7.8  7.8  7.7  7.6  7.6  7.6  8  7.8  7.4  7.7  7.7  7.8  7.8  7.6  7.6  7.6
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-34A

 Number of Sampling Dates:  17
 Parameter Name  Units  12/21/2015  4/5/2016  7/7/2016  7/28/2016  10/13/2016  12/29/2016  1/25/2017  4/11/2017  6/6/2017  8/7/2017  10/24/2017  4/24/2018  9/21/2018  10/22/2018  4/2/2019  10/8/2019  5/28/2020

 Boron  ug/L  230/205  220  216  --  212  224  214  214  201  205  208  209  241  233  204  207  210

 Calcium  ug/L  65300/65200  63500  60000  --  55600  62800  58900  66300  66900  67300  69600  69600  --  70100  67500  78800  58700

 Chloride  mg/L  4.9/4.8  5.1  5.6  --  6.8  7.1  7.2  6.2  7.8  7.4  7.6  8.2  17.1  19.9  18.7  57.9  3.9

 Fluoride  mg/L  <0.2/<0.2  <0.2  <0.2  --  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  --  <0.1  <0.1  <0.1  <0.095

 Field pH  Std. Units  7.91  7.92  7.52  7.4  8.19  7.43  7.71  8.03  7.57  7.39  7.67  7.8  8.12  7.64  7.73  7.79  7.4

 Sulfate  mg/L  69.9/71.3  71.6  63.4  --  54.8  63.9  71.2  87.6  106  105  98  144  141  123  70.4  39.8  44.4

 Total Dissolved Solids  mg/L  300/324  298  304  --  288  242  310  330  366  358  340  412  460  392  310  314  284

 Antimony  ug/L  <0.073/<0.073  <0.073  <0.073  --  0.59  <0.073  <0.073  <0.073  <0.15  <0.15  --  --  --  --  --  --  --

 Arsenic  ug/L  0.2/0.2  0.35  0.26  --  0.87  0.23  0.36  0.29  <0.28  0.36  --  --  --  --  --  --  --

 Barium  ug/L  15.8/11.1  9.1  9.4  --  9.9  9.5  8.9  11.6  9.9  10.2  --  --  --  --  --  --  --

 Beryllium  ug/L  <0.13/<0.13  <0.13  <0.13  --  0.28  <0.13  <0.13  <0.13  <0.18  <0.18  --  --  --  --  --  --  --

 Cadmium  ug/L  <0.089/<0.089  <0.089  <0.089  --  0.51  <0.089  <0.089  <0.089  <0.081  0.089  --  --  --  --  --  --  --

 Chromium  ug/L  2.5/2.2  2  2.2  --  2.2  1.8  1.8  2.4  1.7  1.5  --  --  --  --  --  --  --

 Cobalt  ug/L  0.29/0.13  0.048  0.16  --  0.53  <0.036  <0.036  0.18  <0.085  0.13  --  --  --  --  --  --  --

 Lead  ug/L  0.38/0.18  0.046  0.18  --  0.61  0.049  <0.04  0.18  <0.2  <0.2  --  --  --  --  --  --  --

 Lithium  ug/L  0.7/0.64  0.4  0.56  --  0.8  0.51  0.46  0.57  0.45  0.62  --  --  --  --  --  --  --

 Mercury  ug/L  <0.1/<0.1  <0.1  <0.13  --  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  --  --  --  --  --  --  --

 Molybdenum  ug/L  1.1/1.1  1.1  1.1  --  1.7  1.1  1  1.1  0.93  1.1  --  --  --  --  --  --  --

 Selenium  ug/L  0.77/1  0.78  0.71  --  1.2  0.45  0.82  1.2  0.77  1.2  --  --  --  --  --  --  --

 Thallium  ug/L  <0.14/<0.14  <0.14  <0.14  --  0.68  <0.14  <0.14  <0.14  <0.14  0.24  --  --  --  --  --  --  --

 Radium-226  pCi/L  0.585 /0.198  0.869  --  -0.132  0.256  -0.235  0.477  0  -0.29  0.0539  --  --  --  --  --  --  --

 Radium-228  pCi/L  0.104 /0.498  -0.021  --  0.788  0.346  0.509  -0.459  0.215  0.373  0.294  --  --  --  --  --  --  --

 Total Radium  pCi/L  0.689 /0.696  0.869  --  0.788  0.602  0.509  0.477  0.215  0.373  0.348  --  --  --  --  --  --  --

 Field Specific Conductance  umhos/cm  517  386.9  494.3  503.6  819  490  470.9  843  499.1  510.6  454  581.4  578  607.7  531.7  572.9  459

 Oxygen, Dissolved  mg/L  10  9.38  3.96  5.11  10.33  9.9  9.83  9.96  10.27  8.02  9.9  2.45  10.54  10.62  10.22  11.71  10.12

 Field Oxidation Potential  mV  255  163.5  28.8  130.8  77.5  72.9  17.9  82.5  109.3  144.8  207  38.3  -2.6  118.8  104.4  150.9  198.5

 Groundwater Elevation  feet  783.5  795.16  785.05  784.86  786.45  785.72  785.98  786.3  786.66  785.81  784.5  781.77  787.01  787.88  786.82  787.92  785.98

 Temperature  deg C  11.7  10.9  10.8  10.9  12.2  12.3  12.3  11  11  11.5  11.7  11  12.45  12.7  10.6  13.4  11.1

 Turbid ity  NTU  --  4.08  6.3  4.96  2.27  0.95  2.09  15.96  3.7  2.68  14.34  2.72  24.9  9.32  64.77  52.88  84.51

 pH at 25 Degrees C  Std. Units  7.7/7.7  7.7  7.4  --  7.6  7.4  7.3  7.9  7.7  7.8  7.7  7.7  7.7  7.8  7.7  7.7  7.6
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-302
 Number of Sampling Dates:  16

 Parameter Name  Units  12/22/2015  4/5/2016  7/7/2016  10/13/2016  12/29/2016  1/25/2017  4/11/2017  6/6/2017  8/8/2017  10/24/2017  4/24/2018  9/21/2018  10/22/2018  4/2/2019  10/9/2019  5/29/2020

 Boron  ug/L  80  78.8  134  132  106  149  322  671  833  691  1950  203  296  254  246  611

 Calcium  ug/L  68800  65900  66900  71700  76100  75400  79600  88900  87100  94400  110000  --  56900  62400  61400  90500

 Chloride  mg/L  4.2  4.1  3.1  1.1  1.2  1.6  1.6  3.5  4.5  6.9  15  1.7  1.8  1.5  1.1  1.2

 Fluoride  mg/L  <0.2  <0.2  <0.2  <0.1  <0.1  0.13  <0.1  <0.1  <0.1  <0.1  <0.1  --  <0.1  <0.1  <0.1  <0.095

 Field pH  Std. Units  7.63  7.7  7.29  7.72  7.12  8.21  7.63  7.16  7.04  8.23  7.21  7.74  7.22  7.32  7.08  7.2

 Sulfate  mg/L  37.4  55.6  35.4  64.7  56.4  61.6  81.3  84.6  79  78.4  109  30  26.9  25.2  16.7  34.6

 Total Dissolved Solids  mg/L  312  312  344  360  330  384  436  466  470  446  598  280  288  290  274  404

 Antimony  ug/L  0.17  0.092  0.2  0.14  0.14  0.17  <0.073  <0.15  <0.15  --  --  --  --  --  --  --

 Arsenic  ug/L  <0.099  0.17  0.23  0.2  <0.099  0.24  <0.099  <0.28  <0.28  --  --  --  --  --  --  --

 Barium  ug/L  14.3  9.7  14.6  16.4  16.9  17.8  20.3  22  22.2  --  --  --  --  --  --  --

 Beryllium  ug/L  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  <0.18  <0.18  --  --  --  --  --  --  --

 Cadmium  ug/L  <0.089  <0.089  0.14  <0.089  <0.089  <0.089  <0.089  <0.081  <0.081  --  --  --  --  --  --  --

 Chromium  ug/L  2.3  3.3  2.7  1.7  2.4  2.6  2.7  2.3  2  --  --  --  --  --  --  --

 Cobalt  ug/L  0.11  0.11  0.2  <0.036  0.079  0.083  0.08  <0.085  <0.085  --  --  --  --  --  --  --

 Lead  ug/L  0.1  0.084  0.24  <0.04  0.073  0.075  0.047  <0.2  <0.2  --  --  --  --  --  --  --

 Lithium  ug/L  17.1  13.7  4.5  3  3.3  3.2  2.7  2.2  2.4  --  --  --  --  --  --  --

 Mercury  ug/L  <0.1  <0.1  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  --  --  --  --  --  --  --

 Molybdenum  ug/L  8.9  8  2.4  1.6  1.6  1.6  1.5  1.3  1.6  --  --  --  --  --  --  --

 Selenium  ug/L  2.8  2.7  1.8  1.2  2  1.6  2.5  2  2.4  --  --  --  --  --  --  --

 Thallium  ug/L  <0.14  <0.14  0.24  <0.14  <0.14  <0.14  <0.14  <0.14  <0.14  --  --  --  --  --  --  --

 Radium-226  pCi/L  0.184  0.1  -0.358  0.208  -0.103  1.37  0.077  0.649  0.193  --  --  --  --  --  --  --

 Radium-228  pCi/L  -0.028  0.405  1.21  0.192  0.252  1.23  0.478  0.802  0.538  --  --  --  --  --  --  --

 Total Radium  pCi/L  0.184  0.505  1.21  0.4  0.252  2.6  0.555  1.45  0.731  --  --  --  --  --  --  --

 Field Specific Conductance  umhos/cm  566  383.6  578  1006  588.9  726  1114  641.8  679  596  894  461  507.6  538.6  515.4  694.7

 Oxygen, Dissolved  mg/L  6.8  9.7  3.7  9.37  8.5  6.22  9.53  9.91  7.4  8.7  2.8  9.82  9.34  9.65  11.38  10

 Field Oxidation Potential  mV  132  198.6  80  96.3  88.9  223.4  107.4  130.4  191.1  220  49.1  56  135.1  126.7  134.5  169.2

 Groundwater Elevation  feet  784.78  778.91  786.28  787.76  787.05  786.89  787.55  788.37  787.55  785.94  784.37  788.37  789.16  787.56  788.31  787.29

 Temperature  deg C  10.6  9.8  11.2  12.2  11.1  10.4  9.5  10.1  11.4  11.4  10.7  12.45  13.1  9.8  12.6  9.8

 Turbidity  NTU  --  9.69  2.08  0.81  1.78  1.26  1.68  1.9  0.83  2.61  3.42  5.26  5.23  9.72  2.01  2.88

 pH at 25 Degrees C  Std. Units  7.5  7.6  7.3  7.2  7.1  7.8  7.6  7.5  7.4  7.2  7.4  7.4  7.3  7.4  7.4  7.4
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-303
 Number of Sampling Dates:  18

 Parameter Name  Units  12/21/2015  4/4/2016  7/7/2016  7/28/2016  10/12/2016  1/26/2017  4/10/2017  6/6/2017  8/8/2017  10/23/2017  4/24/2018  8/8/2018  9/21/2018  10/24/2018  4/1/2019  6/19/2019  10/7/2019  5/27/2020

 Boron  ug/L  3000  2130  1680  --  1770  1790  1990  1970  2080  1870  2330  1410  --  2360  2770  --  2560  2700

 Calcium  ug/L  9830  36000  14200  --  44500  7330  33700  35500  20700  8850  4610  25600  --  28200  9290  --  22300  27400

 Chloride  mg/L  29.6  8  45.9  --  <0.5  14.2  16.7  8.1  11.7  8.3  <10  <10  --  2.6  3.7  --  2.7  2.3

 Fluoride  mg/L  <2  0.28  <4  --  <0.1  <1  <2  0.3  <1  <0.5  <2  <2  --  0.16  0.54  --  0.19  <0.48

 Field pH  Std. Units  9.93  9.43  9.48  9.13  9.75  9.94  9.85  9.1  9  9.2  10.01  9.3  9.15  8.89  9.92  8.98  9.33  8.68

 Sulfate  mg/L  597  311  352  --  438  453  506  445  356  467  527  449  --  327  390  --  299  326

 Total Dissolved Solids  mg/L  1230  562  724  --  694  794  778  686  678  806  948  792  --  516  726  --  574  570

 Antimony  ug/L  0.92  0.23  0.32  --  0.076  0.23  0.14  <0.15  <0.15  --  0.28  0.15  --  <0.15  0.29  --  0.31  0.22

 Arsenic  ug/L  49.2  12.6  27.9  --  13.4  27  12.1  9.1  12  --  39.1  8.7  6  7.8  33.2  5.3  10.2  5.9

 Barium  ug/L  19.1  13.6  7.5  --  19.6  6.1  16  14.5  10.5  --  5.1  14.3  --  16.6  6.5  --  11.4  13.8

 Beryllium  ug/L  <0.13  <0.13  <0.13  --  <0.13  <0.13  <0.13  <0.18  <0.18  --  <0.18  <0.18  --  <0.18  <0.18  --  <0.25  0.36

 Cadmium  ug/L  <0.089  <0.089  <0.089  --  <0.089  <0.089  <0.089  <0.081  <0.081  --  <0.081  --  --  <0.15  <0.15  --  <0.15  0.3

 Chromium  ug/L  50.6  60  66.3  --  79.9  73.4  71  65.1  65.3  --  97.1  56.8  --  49.1  71.2  --  62  42.8

 Cobalt  ug/L  1.8  0.46  0.6  --  0.47  0.54  0.48  0.42  0.37  --  0.8  0.58  --  0.4  0.54  --  0.51  0.49

 Lead  ug/L  1.4  0.11  0.15  --  <0.04  <0.04  <0.04  <0.2  <0.2  --  <0.2  --  --  <0.24  <0.24  --  <0.24  0.32

 Lithium  ug/L  1.6  1  0.77  --  1.3  0.59  1.2  1.1  0.86  --  0.61  1.1  --  1.3  0.74  --  1  1.2

 Mercury  ug/L  <0.1  <0.1  <0.13  --  <0.13  <0.13  <0.13  <0.13  <0.13  --  <0.13  --  --  <0.084  <0.084  --  --  <0.084

 Molybdenum  ug/L  195  62.6  69.5  --  91.9  91.2  103  87  81.6  --  138  94.8  84.7  85.5  106  64.1  87  67.1

 Selenium  ug/L  126  24  26.6  --  25  32.8  25.9  18.3  19.7  --  52.9  25.1  15.8  15.1  36.5  --  16.4  18.7

 Thallium  ug/L  <0.14  <0.14  0.15  --  <0.14  <0.14  <0.14  <0.14  <0.14  --  <0.14  <0.14  --  <0.14  <0.14  --  <0.14  0.28

 Radium-226  pCi/L  1.25  0.375  --  0.0662  -0.377  -0.776  -0.162  0.145  0.459  --  0.0558  0  --  0.328  0.39  --  0.0995  0.168

 Radium-228  pCi/L  0.404  0.185  --  0.525  0.0851  1.24  0.016  2.26  0.336  --  0.444  0.237  --  0.416  0.287  --  0.322  0.214

 Total Radium  pCi/L  1.65  0.56  --  0.591  0.0851  1.24  0.016  2.41  0.795  --  0.5  0.237  --  0.744  0.677  --  0.422  0.382

 Field Specific Conductance  umhos/cm  2130  641  1076  1154  1946  1134  1826  931  936  1093  1447  1095  856  823  1176  712  865  828

 Oxygen, Dissolved  mg/L  1.7  4.95  2.91  3.86  7.24  6.92  6.88  6.9  5.53  5.4  4.53  7.59  8.2  8.93  5.59  7.21  7.93  9.15

 Field Oxidation Potential  mV  43  30.6  -2.3  22.1  26.2  -55.3  3.9  57.5  -22  285  -22.3  126.1  20.4  70.1  19.9  206.4  65.9  116.1

 Groundwater Elevation  feet  784.11  783.58  784.6  784.35  786.18  785.28  786  786.49  785.42  783.92  783.27  785.2  786.5  787.51  786.52  786.81  787.02  785.56

 Temperature, Water (C)  deg C  11.2  10.7  12.2  11.9  12.1  11.6  10.7  11.3  12.5  12.3  10.9  12.7  13.28  12.5  10.8  13  12.4  11.6

 Turb idi ty  NTU  --  0  4.27  3.38  0.14  1.52  0.74  0.41  2.09  5.67  1.42  3.51  44.4  4.71  2.4  2.24  3.31  0

 pH at 25 Degrees C  Std. Units  9.5  8.8  9  --  8.8  9.2  9.1  8.9  9.1  9.3  9.4  8.9  --  8.6  9.1  --  8.8  8.2
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-304
 Number of Sampling Dates:  15

 Parameter Name  Units  12/21/2015  4/4/2016  7/7/2016  10/13/2016  1/26/2017  4/10/2017  6/5/2017  8/8/2017  10/23/2017  4/24/2018  8/8/2018  10/24/2018  4/2/2019  10/7/2019  5/27/2020

 Boron  ug/L  609  420  445  659  614  496  486  570  732  430  632  892  413  613  469

 Calcium  ug/L  78800  77600  72000  77000  65700  79100  75200  79700  78300  77900  84900  72400  88300  82900  84000

 Chloride  mg/L  34.2  29.3  34.2  31.4  42.8  23.5  42.3  37.5  39.5  30.1  39.1  36.9  30.8  29.4  25.2

 Fluoride  mg/L  0.27  <0.2  0.23  <0.5  0.26  0.1  0.19  0.12  0.13  <0.1  <1  0.14  <0.1  <0.1  <0.095

 Field pH  Std. Units  7.17  7.45  7.25  7.71  7.59  7.64  7.2  7.13  7.78  7.16  7.21  7.11  7.28  7.35  7.09

 Sulfate  mg/L  71.9  71.7  66.2  46.8  56.9  63.6  97.1  68.5  57.2  43.5  76  34.1  33.1  40  42.4

 Total Dissolved Solids  mg/L  420  434  402  406  388  422  500  454  390  406  530  384  394  428  412

 Antimony  ug/L  0.72  <0.073  <0.073  <0.073  <0.073  <0.073  <0.15  <0.15  --  <0.15  <0.15  <0.15  <0.15  0.29  0.25

 Arsenic  ug/L  2.3  1.1  1.2  1.8  0.99  0.98  1.1  1  --  0.64  0.76  1.6  0.63  3.2  1.3

 Barium  ug/L  42.9  34.8  28.2  39.5  28.2  30.9  30.9  33.3  --  26.2  35.2  33.6  26.7  34.8  30.8

 Beryllium  ug/L  0.34  <0.13  <0.13  <0.13  <0.13  <0.13  <0.18  <0.18  --  <0.18  <0.18  <0.18  <0.18  <0.25  0.26

 Cadmium  ug/L  0.64  <0.089  0.12  <0.089  <0.089  <0.089  <0.081  <0.081  --  <0.081  --  <0.15  <0.15  <0.15  0.19

 Chromium  ug/L  2.1  1.5  <0.39  <0.39  <0.39  0.65  1.9  <1  --  <1  <1  <1  <1  <1  <1

 Cobalt  ug/L  1.9  1.2  0.62  0.83  0.73  0.62  0.76  0.8  --  0.36  1.1  0.88  0.67  0.92  0.69

 Lead  ug/L  1.1  0.47  0.43  <0.04  <0.04  0.16  <0.2  <0.2  --  <0.2  --  <0.24  <0.24  <0.24  0.29

 Lithium  ug/L  0.93  0.51  0.17  0.14  <0.11  0.16  <0.14  <0.14  --  <0.14  <0.14  <0.19  <0.19  <0.22  0.3

 Mercury  ug/L  <0.1  <0.1  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  --  <0.13  --  <0.084  <0.084  --  <0.084

 Molybdenum  ug/L  15.6  9.2  21.9  17.1  14.4  10.1  15.6  11.8  --  3.2  12.3  10.2  3  4.8  3.9

 Selenium  ug/L  1  <0.21  <0.21  <0.21  <0.21  <0.21  <0.32  <0.32  --  <0.32  <0.32  <0.32  <0.32  <0.32  0.33

 Thallium  ug/L  0.68  0.15  <0.14  <0.14  <0.14  <0.14  <0.14  <0.14  --  0.15  <0.14  <0.14  <0.14  <0.14  0.33

 Radium-226  pCi/L  0.759  0.18  -0.084  0  0.426  0.413  0.437  0.266  --  0.136  -0.061  0.244  0.703  -0.154  0.0533

 Radium-228  pCi/L  0.267  0.294  2.24  0.885  0.819  0.327  1.44  0.511  --  0.804  0.474  0.434  0.208  0.443  0.249

 Total Radium  pCi/L  1.03  0.474  2.24  0.885  1.25  0.74  1.88  0.777  --  0.94  0.474  0.678  0.911  0.443  0.302

 Field Specific Conductance  umhos/cm  770  535  680  1211  624.9  1.105  660  704  628  686.4  785  707  747  729  711

 Oxygen, Dissolved  mg/L  0.8  0.45  0.33  0.59  1.96  0.58  1.37  0.69  0.3  1.45  0.29  1.08  0.3  0.28  0.61

 Field Oxidation Potential  mV  96  -65.2  21.2  -68.7  -58.7  -22.2  -15.3  -43.7  94  -18  24.8  -43  14.2  -97  54.2

 Groundwater Elevation  feet  786.13  792.16  787.36  788.18  789.34  788.22  788.58  789.52  788.97  789.69  788.25  789.05  789.72  790.41  789.3

 Temperature, Water (C)  deg C  13.7  9.7  16.4  16.3  12.4  10.4  13.4  17.9  17.4  10.6  20.1  16.7  8.3  18.5  16.2

 Turbidity  NTU  --  0  2.57  2.19  1.2  5.43  12.84  1.54  6.2  1.22  2.35  5.89  5.27  2.61  4.35

 pH at 25 Degrees C  Std. Units  7.3  7.4  7.3  7.3  7.7  7.6  7.4  7.4  7.5  7.4  7.3  7.5  7.3  7.3  7.6
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-305
 Number of Sampling Dates:  14

 Parameter Name  Units  12/21/2015  4/4/2016  7/8/2016  10/13/2016  1/25/2017  6/5/2017  8/7/2017  10/24/2017  4/23/2018  8/7/2018  10/24/2018  4/1/2019  10/7/2019  5/27/2020

 Boron  ug/L  1020  525  1110  1270  733  1240  2470  2200  1200  1360  1600  692  1430  1040

 Calcium  ug/L  46400  37500  47300  56700  96500  75500  80200  94100  64800  91200  60200  74700  93000  103000

 Chloride  mg/L  37.1  25.3  32.4  29.4  46.1  37.1  46.9  50.2  50.6  45.7  26.2  35.8  29.3  51.3

 Fluoride  mg/L  0.76  0.7  0.44  0.65  0.53  0.41  0.46  0.64  0.37  0.18  0.36  0.33  0.36  0.3

 Field pH  Std. Units  7.93  8.68  8.04  8.25  8.17  7.72  7.82  8.48  9.12  8.01  7.7  8.04  7.75  8.48

 Sulfate  mg/L  105  78.7  99.2  108  274  185  243  252  191  276  123  200  480  305

 Total Dissolved Solids  mg/L  258  228  282  298  530  408  490  490  386  614  312  418  496  556

 Antimony  ug/L  0.81  0.32  0.43  0.51  0.71  0.55  0.68  --  0.26  0.42  0.58  0.16  0.46  0.3

 Arsenic  ug/L  0.56  0.34  0.26  0.27  0.78  0.37  0.43  --  0.48  0.42  0.4  <0.28  0.49  0.75

 Barium  ug/L  9.8  3.9  6.4  9.4  12.7  8.2  12.9  --  6  13.5  11  8.4  15  14.2

 Beryllium  ug/L  0.19  <0.13  <0.13  <0.13  <0.13  <0.18  <0.18  --  <0.18  <0.18  <0.18  <0.18  <0.25  <0.25

 Cadmium  ug/L  0.31  <0.089  <0.089  <0.089  0.34  0.18  0.13  --  <0.081  --  <0.15  <0.15  <0.15  <0.15

 Chromium  ug/L  1.4  1.6  1.1  0.83  1.5  1.5  <1  --  <1  <1  1.1  1.3  1.1  <1

 Cobalt  ug/L  0.37  0.069  0.07  <0.036  0.44  0.26  0.2  --  <0.085  <0.085  0.13  <0.12  <0.12  <0.12

 Lead  ug/L  0.38  0.056  0.27  0.2  0.38  <0.2  <0.2  --  <0.2  --  <0.24  <0.24  <0.24  <0.24

 Lithium  ug/L  0.5  0.24  <0.11  0.34  0.21  0.17  0.15  --  <0.14  <0.14  0.24  <0.19  <0.22  <0.22

 Mercury  ug/L  <0.1  <0.1  <0.13  <0.13  <0.13  <0.13  <0.13  --  <0.13  --  <0.084  <0.084  --  <0.084

 Molybdenum  ug/L  33.2  37.3  34.8  40.2  69.1  41.3  68.7  --  54.4  55.7  45.6  47.7  56.2  60.5

 Selenium  ug/L  3.7  3  4.8  3.7  6.8  3.9  5.2  --  6.9  4.8  5.4  3.2  7.7  4.2

 Thallium  ug/L  0.44  <0.14  <0.14  <0.14  0.45  0.15  0.2  --  0.16  <0.14  <0.14  <0.14  <0.14  <0.14

 Radium-226  pCi/L  0.253  -0.037  0.112  0.594  0  0.128  -0.121  --  0.189  0.219  0.578  0.39  0.232  0.0976

 Radium-228  pCi/L  -0.223  0.0515  1.32  0.396  0.838  0.711  0.103  --  0.164  0.498  0.346  0.409  0.495  0.612

 Total Radium  pCi/L  0.253  0.0515  1.43  0.99  0.838  0.839  0.103  --  0.353  0.717  0.924  0.799  0.727  0.71

 Field Specific Conductance  umhos/cm  492  285.6  489.1  861  727  558.4  689  630  579.5  813  565  683  751  814

 Oxygen, Dissolved  mg/L  5.5  5.6  1.17  1.38  2.31  3.06  0.55  1.3  0.78  2.04  2.78  5.14  3.53  3.16

 Field Oxidation Potential  mV  234  67.3  96.1  -31.4  -27.6  73.6  99.5  115  -3.3  129.9  102.6  164.8  165.5  211.2

 Groundwater Elevation  feet  788.96  812.15  789.26  789.78  789.36  789.79  789.3  788.14  787.67  788.56  790.04  790.07  790.36  787.78

 Temperature, Water (C)  deg C  24.3  10.9  17  26.1  18.2  12.8  21.8  26.7  12.1  19.6  25.7  11.8  23.4  12.1

 Turbidity  NTU  --  0  0.96  0.59  1.61  0  0.56  2.67  5.98  0.05  3.52  1.34  1.97  0

 pH at 25 Degrees C  Std. Units  7.9  7.9  7.9  7.3  8  7.9  7.8  8  8.2  8.1  7.8  7.9  7.7  8.4
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-306
 Number of Sampling Dates:  12

 Parameter Name  Units  1/26/2017  4/10/2017  6/5/2017  8/8/2017  10/23/2017  5/24/2018  10/24/2018  4/1/2019  10/8/2019  12/13/2019  2/3/2020  5/28/2020

 Boron  ug/L  138  128  129  136  145  92  166  119  134  121  120  108

 Calcium  ug/L  81200  83500  85200  84800  90700  78400  86700  87300  92800  83800  81900  84600

 Chloride  mg/L  1.7  1.1  2.3  1.7  1  1.8  1.3  1.7  0.64  0.76  0.88  0.76

 Fluoride  mg/L  0.15  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.095  --  <0.095

 Field pH  Std. Units  8.98  7.56  7.22  6.96  7.7  7.25  7.09  7.31  7.28  7.29  7.08  6.97

 Sulfate  mg/L  8.2  6.8  10.1  7.3  8.7  6.3  14.4  9.2  7.8  7.6  7.2  6.9

 Total Dissolved Solids  mg/L  310  326  324  338  310  314  322  310  328  326  310  306

 Antimony  ug/L  0.074  0.21  <0.15  <0.15  0.17  <0.15  <0.15  --  --  <0.15  --  <0.15

 Arsenic  ug/L  0.14  0.25  <0.28  <0.28  0.29  <0.28  <0.28  --  --  <0.28  <0.28  <0.28

 Barium  ug/L  19.2  14.9  8.2  11.8  16.1  11.3  8.5  --  --  9  10.2  9.7

 Beryllium  ug/L  <0.13  0.14  <0.18  <0.18  <0.18  <0.18  <0.18  --  --  <0.25  --  <0.25

 Cadmium  ug/L  <0.089  0.11  <0.081  <0.081  <0.081  <0.081  <0.15  --  --  <0.15  --  <0.15

 Chromium  ug/L  1.6  2.2  1.8  2  2.9  2.2  1.7  --  --  4.1  2.1  2.1

 Cobalt  ug/L  0.054  0.15  <0.085  <0.085  0.2  <0.085  <0.12  --  --  <0.12  <0.12  <0.12

 Lead  ug/L  <0.04  0.15  <0.2  <0.2  <0.2  <0.2  0.26  --  --  <0.24  --  <0.24

 Lithium  ug/L  13.9  6.8  1.6  5.7  8.6  3.8  0.51  --  --  2.2  3.1  2.7

 Mercury  ug/L  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  <0.084  --  --  <0.084  --  <0.084

 Molybdenum  ug/L  11.4  8.4  5  6.7  9.6  7.2  4  --  --  5.8  6.1  6.5

 Selenium  ug/L  0.52  0.77  0.48  0.58  0.84  0.58  0.59  --  --  0.54  0.81  0.85

 Thallium  ug/L  <0.14  0.28  <0.14  <0.14  <0.14  <0.14  <0.14  --  --  0.17  <0.14  <0.14

 Radium-226  pCi/L  -0.148  0.567  0.329  0.0606  0.271  0.31  0.291  --  --  0  -0.0492  0.182

 Radium-228  pCi/L  0.653  0.319  1.07  0.374  0.231  0.19  -0.378  --  --  0.323  0.759  0.308

 Total Radium  pCi/L  0.653  0.886  1.4  0.435  0.502  0.5  0.291  --  --  0.323  0.759  0.49

 Field Specific Conductance  umhos/cm  531.8  899  495.7  524.4  477  583  598  592.3  583  662  588  572.1

 Oxygen, Dissolved  mg/L  5.91  7.81  9.6  6.27  5  8.91  8.02  8.46  9.8  8.34  8.26  9.08

 Field Oxidation Potential  mV  -16.1  97.6  84.3  196.2  234  92.8  40.3  150  109.1  56  226.5  227.7

 Groundwater Elevation  feet  785.5  786.22  786.85  785.69  783.97  785.79  787.66  786.72  787.47  787.03  785.77  785.77

 Temperature, Water (C)  deg C  10.1  9.8  10  12.1  13.4  9.6  13.5  9.1  13.1  11.6  9.9  10.2

 Turbidity  NTU  0.41  0.34  0.55  0.34  32.64  3.96  4.89  1.61  1.27  0  0.65  0.32

 pH at 25 Degrees C  Std. Units  7.5  7.4  7.4  7.3  7.4  7.4  7.5  7.4  7.3  7.3  7.4  7.6
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-307
 Number of Sampling Dates:  12

 Parameter Name  Units  1/26/2017  4/10/2017  6/5/2017  8/8/2017  10/23/2017  5/24/2018  10/24/2018  4/1/2019  10/7/2019  12/13/2019  2/3/2020  5/27/2020

 Boron  ug/L  319  175  178  373  434  313  338  154  242  281  246  231

 Calcium  ug/L  70300  68300  70600  72500  83700  107000  17400  76500  75800  78700  72600  77800

 Chloride  mg/L  8.7  4.1  5.4  8.3  12.9  52.8  19.3  13.8  9.3  16  13.8  12.9

 Fluoride  mg/L  <0.5  <0.1  <0.1  <0.1  <0.5  <0.1  <0.1  <0.1  <0.1  <0.48  --  <0.095

 Field pH  Std. Units  6.89  7.52  7.26  6.9  7.75  6.83  6.94  7.14  7.24  7.18  7.19  7.07

 Sulfate  mg/L  14.2  33.1  32.6  6.7  10.7  115  47.7  38.2  27.8  15.5  15.3  13.2

 Total Dissolved Solids  mg/L  318  324  324  350  362  576  398  350  336  354  340  356

 Antimony  ug/L  <0.073  0.29  <0.15  <0.15  <0.15  0.39  <0.15  --  --  <0.15  --  <0.15

 Arsenic  ug/L  2  0.73  0.42  1.5  3  0.7  <0.28  --  --  1.1  1.7  0.76

 Barium  ug/L  10.7  9.3  7.8  13.7  15.1  13.6  4.8  --  --  15.9  13.5  13.7

 Beryllium  ug/L  <0.13  <0.13  <0.18  <0.18  <0.18  <0.18  <0.18  --  --  <0.25  --  <0.25

 Cadmium  ug/L  <0.089  0.27  <0.081  <0.081  <0.081  <0.081  0.21  --  --  <0.15  --  <0.15

 Chromium  ug/L  <0.39  1.6  <1  <1  <1  <1  <1  --  --  <1  <1  <1

 Cobalt  ug/L  0.33  0.58  0.19  0.6  0.43  2.7  0.45  --  --  0.46  1  0.55

 Lead  ug/L  <0.04  0.41  <0.2  0.21  <0.2  <0.2  0.33  --  --  <0.24  --  <0.24

 Lithium  ug/L  <0.11  0.3  <0.14  0.21  <0.14  0.2  0.5  --  --  0.24  0.53  <0.22

 Mercury  ug/L  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  <0.084  --  --  <0.084  --  <0.084

 Molybdenum  ug/L  1  0.8  0.44  0.74  1.5  0.94  <0.44  --  --  0.72  1.2  0.7

 Selenium  ug/L  <0.21  0.4  <0.32  <0.32  <0.32  <0.32  <0.32  --  --  <0.32  0.78  <0.32

 Thallium  ug/L  <0.14  0.37  <0.14  <0.14  <0.14  <0.14  <0.14  --  --  0.21  0.65  <0.14

 Radium-226  pCi/L  -0.523  0.233  0.914  0.309  0.511  0.309  0.251  --  --  -0.0613  -0.228  0.203

 Radium-228  pCi/L  0.864  1.16  1.35  0.367  0.231  0.196  0.165  --  --  0.188  0.706  0.106

 Total Radium  pCi/L  0.864  1.39  2.26  0.676  0.742  0.505  0.416  --  --  0.188  0.706  0.309

 Field Specific Conductance  umhos/cm  570.2  898  503.9  589.9  591  915  731  662.5  618.2  752  638.3  615.2

 Oxygen, Dissolved  mg/L  0.23  0.28  0.19  0.14  0.3  0.2  0.07  0.12  0.11  0.33  0.07  0.13

 Field Oxidation Potential  mV  -119.6  -19.6  -12.9  -51.1  101  -34  -68.2  -0.8  -98.7  -102.7  -80.5  -26.3

 Groundwater Elevation  feet  785.36  785.64  786.07  785.19  784.79  785.09  786.57  786.71  786.99  785.68  785.57  785.35

 Temperature, Water (C)  deg C  10.1  9.2  10.5  15  14.5  9.5  14.6  8.2  14.3  12  10  10.8

 Turbidity  NTU  1.9  1.28  1.85  1.78  3.87  6.64  6.07  2.27  1.83  0  1.32  0.74

 pH at 25 Degrees C  Std. Units  7.5  7.6  7.4  7.3  7.4  7  7.4  7.3  7.5  7.2  7.2  7.5
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-308
 Number of Sampling Dates:  12

 Parameter Name  Units  1/26/2017  4/10/2017  6/5/2017  8/9/2017  10/23/2017  4/24/2018  10/24/2018  4/1/2019  10/7/2019  12/13/2019  2/3/2020  5/27/2020

 Boron  ug/L  740  614  565  644  707  584  430  587  694  647  606  476

 Calcium  ug/L  132000  129000  140000  131000  134000  126000  144000  132000  131000  130000  124000  132000

 Chloride  mg/L  7.5  5.8  5.8  3.7  5.6  3.7  <2.5  1.8  1.6  2.3  1.5  1.2

 Fluoride  mg/L  <0.5  <0.5  <0.5  0.11  <0.5  <0.5  <0.5  <0.1  <0.1  <0.48  --  <0.095

 Field pH  Std. Units  7.38  7.56  7.09  7.25  7.51  7.1  6.78  7.39  7.48  7.25  7.29  7.1

 Sulfate  mg/L  6.1  5.5  14.8  1.7  <5  <5  70.7  1.1  <1  <2.2  <2.2  2.8

 Total Dissolved Solids  mg/L  544  526  508  546  486  512  566  484  470  504  468  510

 Antimony  ug/L  <0.073  0.12  <0.15  <0.15  <0.15  <0.15  <0.15  --  --  <0.15  --  <0.15

 Arsenic  ug/L  3.4  3.5  2.3  2.6  5.1  4.9  6.8  --  --  3.5  3.6  3.1

 Barium  ug/L  70.8  95.1  66.7  75  86.6  85.4  84.8  --  --  62.4  55.6  59.1

 Beryllium  ug/L  <0.13  0.17  <0.18  <0.18  <0.18  <0.18  <0.18  --  --  <0.25  --  <0.25

 Cadmium  ug/L  <0.089  <0.089  <0.081  <0.081  <0.081  <0.081  <0.15  --  --  <0.15  --  <0.15

 Chromium  ug/L  0.97  9.3  <1  1.1  4  7.9  <1  --  --  <1  <1  <1

 Cobalt  ug/L  0.28  1.6  0.21  0.26  0.85  1.7  1  --  --  <0.12  <0.12  <0.12

 Lead  ug/L  0.28  2.5  <0.2  0.37  1.2  2.5  <0.24  --  --  <0.24  --  <0.24

 Lithium  ug/L  0.28  2.2  0.18  0.26  0.96  2.1  <0.19  --  --  <0.22  0.35  <0.22

 Mercury  ug/L  <0.13  <0.13  <0.13  <0.13  <0.13  <0.13  <0.084  --  --  <0.084  --  <0.084

 Molybdenum  ug/L  1.2  1.4  2.2  0.91  1.2  0.54  3.2  --  --  3  1.2  0.9

 Selenium  ug/L  <0.21  0.72  <0.32  <0.32  0.35  0.45  <0.32  --  --  <0.32  <0.32  <0.32

 Thallium  ug/L  <0.14  <0.14  <0.14  <0.14  <0.14  <0.14  <0.14  --  --  <0.14  <0.14  <0.14

 Radium-226  pCi/L  0  0.295  0  0.454  -0.077  0.411  0.274  --  --  0.0522  -0.053  0.249

 Radium-228  pCi/L  1.67  0.485  1.44  0.722  0.318  0.17  -0.042  --  --  0.681  0.257  0.32

 Total Radium  pCi/L  1.67  0.78  1.44  1.18  0.318  0.581  0.274  --  --  0.733  0.257  0.569

 Field Specific Conductance  umhos/cm  920  1457  819  864  810  902  987  924  896  1051  909  897

 Oxygen, Dissolved  mg/L  1.15  0.19  0.16  0.08  0.2  0.11  0.08  0.15  0.07  0.4  0.08  0.21

 Field Oxidation Potential  mV  -105.4  -106.4  -76.1  -71.4  100  -184  -147.8  -137.7  -170  -154.9  -151.7  -91.5

 Groundwater Elevation  feet  785.73  786.51  786.46  785.37  784.17  782.65  787.81  787.53  787.18  786.43  786.48  786.28

 Temperature, Water (C)  deg C  11.5  9  10.6  14.9  14.6  10.5  15.1  8.9  15  12  10.4  12.1

 Turbidity  NTU  14.9  113.1  9.85  16.81  38.62  133.7  9.3  3.44  6.75  0  1.52  4.44

 pH at 25 Degrees C  Std. Units  7.4  7.4  7.2  7.3  7.3  7.2  7.3  7.4  7.4  7.2  7.3  7.3
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 Single Location

 Name: WPL - Columbia

 Location ID:  MW-309

 Number of Sampling Dates:  14
 Parameter Name  Units  2/21/2018  3/23/2018  4/23/2018  5/24/2018  6/23/2018  7/23/2018  8/22/2018  9/21/2018  10/22/2018  4/2/2019  10/8/2019  5/29/2020  6/30/2020  8/6/2020

 Boron  ug/L  31.4  31  30.4  28  26.6  35.5  40.5  30  --  37.4  33.4  54.6  50.7  55.3

 Calcium  ug/L  42700  41800  39600  52700  67600  63800  93600  55200  --  45300  46900  51600  --  --

 Chloride  mg/L  147  157  157  141  203  557  811  329  --  145  43.2  350  --  --

 Fluoride  mg/L  <0.1  <0.1  <0.1  <0.1  <0.1  <1  <0.1  <0.1  --  <0.1  <0.1  <0.095  --  --

 Field pH  Std. Units  7.84  8.08  7.71  7.59  7.5  7.55  7.53  7.83  7.56  7.49  7.75  7.35  7.33  7.72

 Sulfate  mg/L  12.2  12.2  12  17.5  24.1  33.1  43.3  35.9  --  35.2  21.9  28.6  --  --

 Total Dissolved Solids  mg/L  576  552  562  478  548  1210  1570  830  --  548  370  960  --  --

 Antimony  ug/L  0.28  <0.15  0.36  0.24  0.76  0.31  0.57  <0.15  --  --  --  --  --  --

 Arsenic  ug/L  <0.28  0.35  0.77  <0.28  0.56  0.55  0.46  <0.28  --  --  --  --  --  --

 Barium  ug/L  24.1  22.2  21.3  15.3  18.3  31.2  46.2  22.2  --  --  --  --  --  --

 Beryllium  ug/L  0.21  <0.18  0.2  <0.18  0.38  <0.18  <0.18  <0.18  --  --  --  --  --  --

 Cadmium  ug/L  0.11  <0.081  0.27  <0.081  0.58  0.23  0.3  <0.15  --  --  --  --  --  --

 Chromium  ug/L  2.3  1.9  2.3  1.9  2.2  <1  2.6  1.3  --  --  --  --  --  --

 Cobalt  ug/L  0.5  0.18  0.39  0.11  0.54  0.29  0.35  <0.12  --  --  --  --  --  --

 Lead  ug/L  0.66  <0.2  0.39  <0.2  0.76  0.34  0.39  <0.24  --  --  --  --  --  --

 Lithium  ug/L  1.4  0.88  1.1  0.77  1.1  0.88  1.1  0.76  --  --  --  --  --  --

 Mercury  ug/L  <0.13  --  <0.13  <0.13  <0.13  <0.13  <0.13  <0.084  <0.084  --  --  --  --  --

 Molybdenum  ug/L  2.1  2.6  2  <0.44  0.7  0.47  <0.44  <0.44  --  --  --  --  --  --

 Selenium  ug/L  0.39  0.37  0.6  0.41  1.1  0.51  0.39  0.33  --  --  --  --  --  --

 Thallium  ug/L  0.16  <0.14  0.83  <0.14  0.57  0.42  0.38  <0.14  --  --  --  --  --  --

 Radium-226  pCi/L  0.486  0.815  0.539  0.0638  -0.208  0.334  0.232  0.569  --  --  --  --  --  --

 Radium-228  pCi/L  0.03  0.431  0.595  0.831  0.673  1.41  0.522  -0.304  --  --  --  --  --  --

 Total Radium  pCi/L  0.516  1.25  1.13  0.895  0.673  1.74  0.754  0.569  --  --  --  --  --  --

 Field Specific Conductance  umhos/cm  983  1094  985  921  1057  2290  2948  1423  1424  1041  687  1785  1726  1656

 Oxygen, Dissolved  mg/L  11.4  6.74  5.43  8.76  9.93  9.27  7.26  10.75  10.23  9.79  11.52  9.83  9.71  9.05

 Field Oxidation Potential  mV  45.4  123  94.2  54.5  89.9  163.8  106.4  65.5  157.1  120.1  125.2  230.6  65.7  224.2

 Groundwater Elevation  feet  783.2  783.11  783.07  785.45  786.03  786.27  785.54  787.08  787.99  786.3  787.26  785.98  786.18  785.93

 Temperature  deg C  10.3  10.6  11  12.1  12  13.3  13.4  12.72  13.3  10.1  13  11  13.3  12.9

 Turbidity  NTU  4.84  28.88  4.76  3.35  1.94  2.73  2.09  3.18  2.81  1.25  4.89  1.74  3.74  3.56

 pH at 25 Degrees C  Std. Units  7.8  8  7.9  7.6  7.6  7.7  7.8  7.7  --  7.7  7.7  8  --  --
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 Name: WPL - Columbia

 Location ID:  MW-310
 Number of Sampling Dates:  14

 Parameter Name  Units  2/21/2018  3/23/2018  4/23/2018  5/24/2018  6/23/2018  7/23/2018  8/22/2018  9/21/2018  10/22/2018  4/2/2019  6/12/2019  10/8/2019  12/23/2019  5/29/2020

 Boron  ug/L  67.1  62.1  60.7  59.2  61.4  69.5  64.2  80.3  --  73  --  81.8  --  74.4

 Calcium  ug/L  32400  33400  32100  32100  34300  39700  38800  54100  --  38800  --  57600  55400  41100

 Chloride  mg/L  19.8  21.7  22.1  68.6  59.8  118  139  152  --  76  --  190  --  128

 Fluoride  mg/L  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  --  <0.1  --  <0.1  --  <0.095

 Field pH  Std. Units  7.85  8.06  7.75  7.74  7.82  7.81  7.77  7.98  7.7  9.79  7.82  7.82  7.7  7.54

 Sulfate  mg/L  31.6  33.1  32  28  30.4  60.2  32.8  118  --  58.4  --  85.9  --  68.2

 Total Dissolved Solids  mg/L  406  398  396  436  438  532  526  736  --  470  --  650  --  582

 Antimony  ug/L  0.15  <0.15  0.3  0.21  0.97  0.42  0.17  0.49  --  --  --  --  --  --

 Arsenic  ug/L  <0.28  0.42  0.82  0.45  1.2  0.66  0.43  0.76  --  --  --  --  --  --

 Barium  ug/L  19.8  19.5  19  20.7  20.3  21.2  21  26.1  --  --  --  --  --  --

 Beryllium  ug/L  <0.18  <0.18  0.72  <0.18  0.59  0.29  <0.18  <0.18  --  --  --  --  --  --

 Cadmium  ug/L  <0.081  <0.081  0.14  0.11  0.78  0.31  <0.15  0.17  --  --  --  --  --  --

 Chromium  ug/L  1.1  1.2  1.4  1.4  2.4  <1  1.3  <1  --  --  --  --  --  --

 Cobalt  ug/L  0.18  0.13  0.26  0.15  0.75  0.32  0.13  0.24  --  --  --  --  --  --

 Lead  ug/L  <0.2  <0.2  0.21  <0.2  0.77  0.45  <0.24  0.25  --  --  --  --  --  --

 Lithium  ug/L  1  0.85  1.4  0.81  1.2  1.2  0.92  1.1  --  --  --  --  --  --

 Mercury  ug/L  <0.13  --  <0.13  <0.13  <0.13  <0.13  <0.13  <0.084  <0.084  --  --  --  --  --

 Molybdenum  ug/L  2.3  3.6  2.8  1.9  1.9  1.7  1.2  4.8  --  --  --  --  --  --

 Selenium  ug/L  <0.32  <0.32  0.55  <0.32  0.96  0.75  <0.32  1.4  --  --  --  --  --  --

 Thallium  ug/L  <0.14  <0.14  0.73  <0.14  0.9  0.44  <0.14  0.27  --  --  --  --  --  --

 Radium-226  pCi/L  -0.053  0.423  -0.261  -0.115  0.12  0.0705  0.247  0.285  --  --  --  --  --  --

 Radium-228  pCi/L  0.114  0.286  0.969  0.346  -0.00299  0.186  0.0614  0.19  --  --  --  --  --  --

 Total Radium  pCi/L  0.114  0.709  0.969  0.346  0.12  0.257  0.308  0.475  --  --  --  --  --  --

 Field Specific Conductance  umhos/cm  684  765  688  840  791  998  1016  1114  1182  924  --  1226  1416  1035

 Oxygen, Dissolved  mg/L  11.02  5.83  2.87  8.85  10.09  8.32  3.43  10.49  10.27  7.86  --  11.57  9.65  10.07

 Field Oxidation Potential  mV  25  64.2  68.2  63.5  74.5  165.7  137  51.5  145  119  --  139.4  40  207.8

 Groundwater Elevation  feet  783.05  783.1  782.97  785.97  786.64  786.35  785.4  787.24  788.18  786.38  --  787.94  775.22  785.81

 Temperature  deg C  11.04  11.2  11.2  11.7  12  13.2  13.4  13.52  13.6  10.5  --  13.4  12.4  11.5

 Turbidity  NTU  0.94  1.7  1.35  0.04  1.12  0.41  0.32  3.99  5.53  1.13  --  2.66  2.06  1.96

 pH at 25 Degrees C  Std. Units  7.8  7.8  7.9  7.8  7.8  7.8  7.9  7.6  --  7.8  --  7.8  --  8
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 Name: WPL - Columbia

 Location ID:  MW-311
 Number of Sampling Dates:  12

 Parameter Name  Units  2/21/2018  3/23/2018  4/23/2018  5/24/2018  6/23/2018  7/23/2018  8/22/2018  9/21/2018  10/22/2018  4/2/2019  10/8/2019  5/29/2020

 Boron  ug/L  43.7  42.7  40.1  31.7  33.6  30.1  32.4  27.5  --  35.7  33.5  25.7

 Calcium  ug/L  58000  61000  56600  62500  70700  76800  65700  75400  --  65600  63900  62200

 Chloride  mg/L  2.9  2.7  2.6  3.5  3  2  2  3.9  --  1.9  1.5  1.5

 Fluoride  mg/L  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  <0.1  --  <0.1  <0.1  <0.095

 Field pH  Std. Units  7.72  7.93  7.62  7.54  7.65  7.59  7.6  7.95  7.5  7.51  7.69  7.37

 Sulfate  mg/L  7.1  7.2  7.9  36.9  72.3  84.7  53.6  92.4  --  23.1  21.2  39.1

 Total Dissolved Solids  mg/L  260  274  262  304  352  372  332  424  --  276  272  326

 Antimony  ug/L  0.15  <0.15  <0.15  <0.15  0.18  <0.15  0.43  <0.15  --  --  --  --

 Arsenic  ug/L  <0.28  0.56  0.42  0.32  0.31  0.46  0.56  0.56  --  --  --  --

 Barium  ug/L  13.3  12.3  12.4  10.7  15.4  16.3  14.2  18.2  --  --  --  --

 Beryllium  ug/L  <0.18  <0.18  <0.18  <0.18  <0.18  <0.18  0.19  <0.18  --  --  --  --

 Cadmium  ug/L  <0.081  <0.081  <0.081  <0.081  <0.081  <0.081  0.29  <0.15  --  --  --  --

 Chromium  ug/L  2.1  2.2  2.2  2.2  2.3  1.3  2.3  1.5  --  --  --  --

 Cobalt  ug/L  0.24  0.11  <0.085  0.11  0.11  0.12  0.35  <0.12  --  --  --  --

 Lead  ug/L  0.2  <0.2  <0.2  <0.2  <0.2  <0.2  0.3  <0.24  --  --  --  --

 Lithium  ug/L  0.75  0.62  0.58  0.52  0.72  0.67  0.83  0.82  --  --  --  --

 Mercury  ug/L  <0.13  --  <0.13  <0.13  <0.13  <0.13  <0.13  <0.084  <0.084  --  --  --

 Molybdenum  ug/L  2.1  1.9  2.1  0.55  0.93  0.56  0.74  2.5  --  --  --  --

 Selenium  ug/L  0.83  0.78  0.6  0.9  0.86  0.62  0.93  1.2  --  --  --  --

 Thallium  ug/L  <0.14  <0.14  <0.14  <0.14  <0.14  <0.14  0.3  <0.14  --  --  --  --

 Radium-226  pCi/L  0.205  0.569  0.502  0  -0.058  0.338  0.0614  0.424  --  --  --  --

 Radium-228  pCi/L  0.403  0.571  0.396  0.162  0.0331  -0.0845  -0.253  0.349  --  --  --  --

 Total Radium  pCi/L  0.608  1.14  0.898  0.162  0.0331  0.338  0.0614  0.773  --  --  --  --

 Field Specific Conductance  umhos/cm  455  508.1  459.1  539  596  606.8  573.2  600  699  337.8  495.6  547.2

 Oxygen, Dissolved  mg/L  11.74  4.77  0.87  8.91  9.75  7.91  1.97  10.31  9.96  9.77  11.68  10.64

 Field Oxidation Potential  mV  31  74  65.3  70.1  82.6  157  150.3  42.4  146  116.3  144.3  176.3

 Groundwater Elevation  feet  783.02  783  781.83  786.11  786.47  786.55  785.46  787.66  788.64  786.38  787.64  785.85

 Temperature  deg C  10.3  10.5  10.5  11  11  12.1  12.6  13.07  13.4  9.7  12.9  10.5

 Turbid ity  NTU  2.56  9.12  2.58  0.59  0.58  1.13  0.65  10.3  3.73  2.91  8.56  4.7

 pH at 25 Degrees C  Std. Units  7.7  7.9  7.7  7.6  7.7  7.6  7.7  7.6  --  7.6  7.6  7.7
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1 . 0  I N T R O D U C T I O N  

This Groundwater Sampling Plan (plan) summarizes groundwater sampling and analysis 

procedures for the Columbia Energy Center, a generating station with a coal combustion 

residuals (CCR) landfill and settling ponds located in Pardeeville, Wisconsin (Figure 1).  

Groundwater sampling at this site is performed to satisfy sampling requirements under United 

States Environmental Protection Agency (USEPA) Rule 40 CFR Part 257.50-107 (CCR rule 

sampling).  This plan was prepared in accordance with the requirements of 40 CFR 

Part 257.93(a). 

 

2 . 0  S A M P L I N G  E V E N T S  A N D  PA R A M E T E R S  

Groundwater monitoring under the federal program includes semiannual sampling events 

beginning in October 2017.  All samples collected under the CCR rule sampling program are to 

be unfiltered (total analysis). 

 

A list of the locations at which water level measurements and samples will be collected is 

included in Table 1.  This table includes the parameters that may be analyzed at each sampling 

location.  Sampling point locations are shown on Figure 2. 

 

3 . 0  F I E L D  M E T H O D S  

3 . 1  W A T E R  L E V E L  M E A S U R E M E N T S  

Depth to water and total well depth will be recorded at each monitoring well immediately prior 

to purging.  These measurements should be taken from the top of the polyvinyl chloride (PVC) 

well casing.  During each sampling event, depths to groundwater at all wells must be measured 

within a period of time short enough to avoid temporal variations in groundwater flow which 

could preclude accurate determination of groundwater flow rate and direction. 

 

3 . 2  W E L L  P U R G I N G  –  L O W - F L O W  M E T H O D  

Wells will be sampled using low-flow sampling techniques, as documented in USEPA 

publication EPA/540/S-95/504.  All site wells have dedicated WellWizard ™ sampling systems 

for this purpose.  These dedicated pump systems will be used for well purging and for sample 

collection.   

 

After the initial water level measurement, the well will be purged with a consistent flow of 1 liter 

per minute (L/min) or less.  The water level should remain stable or stabilize during the purging.  

If the level does not stabilize and continues to drop, the flow rate will be reduced.  If the level 

does not stabilize with a flow rate of 50 milliliters per minute (mL/min), the well will be purged 

according to the procedure in Section 3.3.  The purge rate will be measured using a calibrated 

device and timer, and recorded.   
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Purge water should be monitored until three consecutive readings, taken approximately 

2 minutes or 0.5 well volumes apart, are stabilized within the provided ranges for the following 

parameters: 

 

Parameter Range 

pH(1,2) +/- 0.1 unit 

Specific Conductance(1,2) +/- 3% 

Dissolved Oxygen(1,2) +/- 10% 

Oxidation/Reduction Potential(1,2) +/- 10 millivolts 

Temperature(2) +/- 3% 

Turbidity(1,2) (Required if collecting 
non-filtered metals samples.  
Recommended otherwise.)   

+/- 10% for values greater than 5 NTU.  If three 
turbidity values are less than 5 NTU, consider the values 
as stabilized. 

References: (1):  USEPA Publication EPA/540/S-95/504 and (2): USEPA Region 1 Low-Stress (Low-Flow) SOP, 
Revision Number 3, Revised January 19, 2010. 

 

Measurements will be collected using a portable meter and recorded on a Groundwater Sampling 

Log (Appendix A).  All parameters except turbidity must be obtained using a flow-through cell.  

Samples for turbidity measurements will be obtained before water enters the flow-through cell.   

 

Meter calibration will be performed according to the manufacturer’s instructions and will be 

documented in the field book.  Observations of sample odor and color will be recorded.  Visual 

observations of turbidity may be recorded in addition to instrument readings. 

 

Once the readings have stabilized, which indicates that stagnant water in the well has been 

replaced with formation water, the well will be ready for groundwater sampling from the 

discharge.   

 

3 . 3  W E L L  P U R G I N G  –  I F  S T A B L E  W A T E R  L E V E L  C A N N O T  B E  
A C H I E V E D  

If a stable water level cannot be achieved in a well with low-flow purging methods, in a well 

where low-flow sampling is the intended sampling method, the well will be purged using the 

dedicated pump.  The well will then be allowed to recover sufficiently so that the required 

sample volume may be collected.  The sample will be collected using the dedicated low-flow 

pump.  The pumping rate should be set as slow as practical in order to minimize sample 

turbidity. 

 

If this method is used, the indicator field parameters listed in Section 3.2 will be recorded but 

stability is not required.  The depth to water before sample collection will be recorded. 
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3 . 4  S A M P L I N G  P R O T O C O L  

3 . 4 . 1  M o n i t o r i n g  W e l l s  –  L o w - F l o w  M e t h o d  

After each well is determined to have stabilized (see Section 3.2), samples will be collected 

using the dedicated bladder pump.  Disposable chemical-resistant (e.g., nitrile) gloves will be 

worn during sampling and will be changed between sampling points.   

 

All samples will be labeled with the sample ID (monitoring well number), site name, project 

number, time and date of collection, analytical parameters, preservative, and the initials of the 

sampler.  The laboratory will provide instructions regarding the preservation techniques required 

for each analysis.  The laboratory will provide any required temperature and/or trip blanks, and 

will provide water and sample containers for field blanks. 

 
3 . 4 . 2  M o n i t o r i n g  W e l l s  –  L o w - F l o w  M e t h o d  i n  S l o w - R e c o v e r i n g  

W e l l s  

At wells purged using the procedure described in Section 3.2, samples will be collected using the 

dedicated bladder pump after the well has recovered sufficiently for the required sample volume 

to be collected.  The pumping rate during sampling will be set as low as practical in order to 

minimize sample turbidity.  Disposable chemical-resistant (e.g., nitrile) gloves will be worn 

during sampling and will be changed between sampling points.   

 

All samples will be labeled with the sample ID (monitoring well number), site name, project 

number, time and date of collection, analytical parameters, preservative, and the initials of the 

sampler.  The laboratory will provide instructions regarding the preservation techniques required 

for each analysis.  The laboratory will provide any required temperature and/or trip blanks, and 

will provide water and sample containers for field blanks. 

 
3 . 4 . 3  Q u a l i t y  A s s u r a n c e  a n d  Q u a l i t y  C o n t r o l   

A Field Blank sample will be collected during each sampling event using distilled or deionized 

water and sample containers provided by the laboratory.  If applicable, the Field Blank bottles 

will be filled in an area of the site where the risk of sample contamination from CCR handling 

activities appears to be the greatest (e.g., next to a monitoring well, adjacent to or downwind of 

an active CCR handling area).  The location where the Field Blank bottles were filled will be 

recorded in the field notes. 

 
3 . 4 . 4  S a m p l e  C o n t a i n e r s  

Sample containers will be provided by the laboratory contractor for the sample analysis.  

Containers for samples that require preservation will be pre-preserved by the laboratory.  The 

laboratory will provide sample containers for the collection of quality control samples. 
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3 . 4 . 5  S a m p l e  P r e s e r v a t i o n  

Samples will be preserved as required for the analytical methods being used.  The laboratory will 

provide instructions and sample containers pre-filled with preservative chemicals, if required.  

All samples will be kept on ice from the time of collection until they are submitted to the 

laboratory. 

 
3 . 4 . 6  S a m p l e  S h i p m e n t  

Samples for all parameters except radium will be packed in coolers with ice and will be shipped 

to the laboratory using a method that ensures delivery within required temperature limits.  

Radium samples do not require ice for shipping.  Typically, samples will be shipped for next-day 

delivery using a courier service or a shipping company (e.g., FedEx or UPS).    

 

3 . 5  E Q U I P M E N T  D E C O N T A M I N A T I O N  

Equipment that is not dedicated to a single well (e.g., water level measurement tape or 

non-dedicated pump) will be decontaminated between monitoring points.  Decontamination will 

consist of cleaning with water and nonphosphate detergent (i.e., Alconox™ or equivalent), 

followed by a double-rinse with distilled water. 

 

4 . 0  A N A LY T I C A L  M E T H O D S  

Laboratory sample analysis will be performed using the following methods.  Other methods may 

be substituted provided the Limit of Detection of the new method is lower than the regulatory 

standard(s) to which the results will be compared. 

 

 Total Metals (except mercury) – EPA 6010 or 6020 

 Mercury – EPA 7470 

 Anions – EPA 9056 or EPA 300.0 

 Total Dissolved Solids – SM 2540C 

 Radium 226 – EPA 903.1 

 Radium 228 – EPA 904.0 

 

4 . 1  A N A L Y T I C A L  Q U A L I T Y  A S S U R A N C E / Q U A L I T Y  C O N T R O L  

Samples for laboratory analysis will be submitted only to a laboratory that is certified for the 

methods listed in Section 4.0.  The laboratory will have established Quality Assurance/Quality 

Control (QA/QC) procedures that conform to industry standards.  
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W i s c o n s i n  P o w e r  a n d  L i g h t  C o m p a n y   

C o l u m b i a  E n e r g y  C e n t e r  5  G r o u n d w a t e r  S a m p l i n g  P l a n  
P a r d e e v i l l e ,  W i s c o n s i n   A p r i l  2 0 1 9  

5 . 0  D O C U M E N TAT I O N  

5 . 1   F I E L D  D O C U M E N T A T I O N  

Water levels, purge volumes, sample times, field parameters, and general well condition 

information will be recorded on Groundwater Sampling Log forms (Appendix A).   

 

5 . 2  C H A I N  O F  C U S T O D Y  

Chain of Custody forms will be supplied by the laboratory and completed in the field by the 

sampler.  An example Chain of Custody form is included in Appendix B.  At a minimum, Chain 

of Custody forms will include: 

 

 Sample IDs, date and time of sample collection, required analyses for each sample, 

and sample preservative (if applicable) 

 Site name and project number 

 Sampler’s name and company 

 Laboratory name and address 

 Signature of person relinquishing samples for shipping 

 

6 . 0  S TAT I S T I C A L  A N A LY S I S  

Groundwater monitoring data for the Columbia Energy Center CCR units will be evaluated in 

accordance with 40 CFR 257.93(f)(3).  The procedures to be followed for statistical analysis of 

groundwater monitoring data are included in Appendix C. 
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W i s c o n s i n  P o w e r  a n d  L i g h t  C o m p a n y   

C o l u m b i a  E n e r g y  C e n t e r  6  G r o u n d w a t e r  S a m p l i n g  P l a n  
P a r d e e v i l l e ,  W i s c o n s i n   A p r i l  2 0 1 9  

[This page left blank intentionally.] 
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T A B L E  1  
 

Sampling Points and Parameters – CCR Rule Sampling Program 
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Table 1.  Sampling Points and Parameters - CCR Rule Sampling Program

 Groundwater Monitoring - Columbia Energy Center / SCS Engineers Project #25219067

Parameter MW-301 MW-84A MW-302 MW-33AR MW-34A MW-303 MW-304 MW-305 M-4R MW-306 MW-307 MW-308 MW-309 MW-310 MW-311 Field Blank

Boron X X X X X X X X X X X X X X X X

Calcium X X X X X X X X X X X X X X X X

Chloride X X X X X X X X X X X X X X X X

Fluoride X X X X X X X X X X X X X X X X

pH X X X X X X X X X X X X X X X X

Sulfate X X X X X X X X X X X X X X X X

TDS X X X X X X X X X X X X X X X X

Antimony X X X X X X X X X X X X X X X X

Arsenic X X X X X X X X X X X X X X X X

Barium X X X X X X X X X X X X X X X X

Beryllium X X X X X X X X X X X X X X X X

Cadmium X X X X X X X X X X X X X X X X

Chromium X X X X X X X X X X X X X X X X

Cobalt X X X X X X X X X X X X X X X X

Fluoride X X X X X X X X X X X X X X X X

Lead X X X X X X X X X X X X X X X X

Lithium X X X X X X X X X X X X X X X X

Mercury X X X X X X X X X X X X X X X X

Molybdenum X X X X X X X X X X X X X X X X

Selenium X X X X X X X X X X X X X X X X

Thallium X X X X X X X X X X X X X X X X

Radium X X X X X X X X X X X X X X X X

Groundwater 

Elevation
X X X X X X X X X X X X X X X

pH X X X X X X X X X X X X X X X

Well Depth X X X X X X X X X X X X X X X

Specific 

Conductance
X X X X X X X X X X X X X X X

Dissolved 

Oxygen
X X X X X X X X X X X X X X X

ORP X X X X X X X X X X X X X X X

Temperature X X X X X X X X X X X X X X X

Turbidity X X X X X X X X X X X X X X X

Color X X X X X X X X X X X X X X X

Odor X X X X X X X X X X X X X X X

Notes: All samples are unfiltered (total).

I:\25216067.00\Deliverables\Sampling and Analysis Plan\Final for Operating Record\Final for Operating Record_Secondary Pond Update\[Table_1_COL_CCR_Rule_Sampling.xls]Sheet1
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F I G U R E S  
 

1 Site Location Map 
2 Site Plan and Well Location Map 
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Low-Flow Groundwater Sampling Log 
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2830 Dairy Drive, Madison, WI 53718-6751 | 608-224-2830 | eFax 608-224-2839 

Environmental Consultants & Contractors 

Groundwater Sampling Log 
Project No.  Site  

Well No.  Date  

Sampling Personnel  

Total Well Depth  Sampling Device  

Depth to Water  Other Info.  

Well Volume  Pumping Rate  

Color/Odor  Pump Start/Stop Time                          / 

Temperature:  
Wind 
Direction: N     E     S     W Precip: None    Light    Heavy Sky: Cloudy   Sunny   Partly 

 

Time 
Depth to 
Water (ft) 

Temp. 
(deg. C) 

pH 
(standard 

units) 
DO  

(mg/L) 
Cond. 

(µs/cm) ORP (mV) 
Turbidity 

(NTU) Notes 
         

         

         

         

         

         

         

         

         

         

         

         

Stability Requirements 
– last 3 consecutive 
readings must be 

within: 

+/- 3% +/- 0.1 
unit 

±/- 10% or 
3 readings 
<0.5 mg/L 

+/- 3% +/- 10mV 
+/- 10% or  
3 readings 

<5 NTU 

 

 
Type of Samples Collected:  

 

Sample Date /Time:   

Additional Notes:  

 

 
 
Information: Volume in a 2-inch well = 617 ml/ft, Volume in a 4-inch well = 2,470 ml/ft:  Volcyl = πr2h 
 

Document2 
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Example Chain of Custody 
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P a g e  1  o f  5  

APPENDIX C 
Statistical Methodology for Groundwater Monitoring 

Columbia Energy Center – Wisconsin Power and Light Company (WPL) 
October 2017 

  
Groundwater monitoring data for the Columbia Energy Center CCR units will be evaluated in 
accordance with 40 CFR 257.93(f)(3), using a prediction interval procedure, in which an interval 
for each constituent is established from the distribution of the background data, and the level of 
each constituent in each compliance well is compared to the upper prediction limit. 
 
Statistical evaluation will be performed using commercially available software (Chemstat,  
Sanitas for Groundwater or similar) in general accordance with the USEPA’s Unified Guidance 
for Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities dated March 2009 
(Unified Guidance) (USEPA, 2009) and generally accepted procedures. 
 
The general procedures to be followed for statistical analysis of groundwater monitoring data are 
outlined below. 
 
B A C K GR OU ND  M O N I TOR I N G 

A minimum of eight background samples will be collected prior to October 2017 for each 
Appendix III and Appendix IV constituent for each well in the monitoring system to develop the 
initial background data set for prediction limit analysis.   
 
D E TE C T I O N  M ON I TOR I N G 

The following data analysis will be performed for Appendix III parameters during detection 
monitoring to determinate whether a statistically significant increase (SSI) has occurred:   
 

• Data Evaluation and Validation/Censoring 
• Statistical Analysis using Prediction Limits 

 
For the prediction limit calculation, the selection of interwell or intrawell testing will be based on 
the considerations outlined in Chapter 6 of the Unified Guidance, including natural background 
spatial variability, historical contamination associated with the sources other than the CCR 
unit(s), indications of contamination associated with the CCR unit(s), and background sample 
data set sizes.   
 
For the initial detection monitoring event, interwell testing will be performed to compare 
compliance well concentrations to background well concentrations.  If compliance well results 
do not significantly exceed background results and/or an alternative source demonstration 
indicates that higher concentrations in a compliance well are not associated with a release from 
the CCR unit(s), then intrawell testing may be implemented for future monitoring. 
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D a t a  E v a l u a t i o n  a n d  V a l i d a t i o n / C e n s o r i n g  

In preparation for statistical analysis, data evaluation and validation/censoring steps will include: 
 

• Averaging duplicate samples  
• Validation and censoring 
• Outlier analysis 

 
Averaging Duplicate Samples 

Field and laboratory quality assurance/quality control may involve the collection of one field 
duplicate per monitoring event.  For data evaluation purposes, duplicates will be averaged with 
the original sample to form an independent data point before statistical analysis is performed.   
 
Validation and Censoring 

To filter analytical data that may not represent valid results, data from the monitoring events will 
be validated. Data flagged with a “J” qualifier indicates the quantitation of the parameter is less 
than the laboratory's LOQ but greater than the laboratory’s LOD.  Data flagged with a “B” 
qualifier indicated that the parameter was also detected in a trip blank, field blank, and/or method 
blank detection. 
 
For compliance wells, non-detect data and data flagged with a “J” or “B” qualifier will not be 
subjected to statistical analysis for compliance purposes.  Background data flagged with a “B” 
qualifier may not be included in the statistical analysis to preserve the power of the test to detect 
a potential release from the facility. 
 
Outlier Analysis 

Outlier analysis will be performed for background data to identify potential extreme values that 
may be due to sampling, laboratory, transportation, or transcription errors.  Outlier analysis will 
be performed on background data for parameters for which statistical analysis will be performed.  
Background observations identified as outliers may not be included in the statistical analysis to 
preserve the power of the test to evaluate if the parameter detections are potentially due to the 
CCR unit.   
 
Outlier analysis will include visual data review as well as statistical analysis as discussed in 
Chapter 12 of the Unified Guidance.  The formal tests for outliers involve comparing the 
individual data points for each parameter within the same well against the remaining data from 
other sampling events.  Dixon’s test is recommended for small data sets (i.e., n < 25).  Rosner’s 
test is recommended for large data sets (i.e., n > 25).  Probability plots and/or box plots may also 
be used for visual identification of outliers. 
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S t a t i s t i c a l  A n a l y s i s  u s i n g  P r e d i c t i o n  L i m i t s  

Statistical analysis will be conducted for Appendix III parameters validated and quantified at a 
concentration equal to or above the laboratory’s limit of quantitation (LOQ) in the compliance 
wells to evaluate if the parameter detections are potentially due to the CCR unit.  The statistical 
analysis process involves: 
 

• Evaluating Background Data 
• Assessing Data Distribution 
• Calculating Upper Prediction Limits (UPLs) 
• Verification Retesting (as appropriate) 

 
Evaluating Background Data 

Background data for interwell analysis will be pooled from upgradient monitoring wells 
MW-84A and MW-301.  The dates utilized for interwell analysis for the 1st semi-annual 
detection monitoring event, scheduled for October 2017, will include sampling events between 
April 1, 2016, and October 31, 2017.  Background data for intrawell analysis will include 
compliance well results from sampling events between April 1, 2016, and August 31, 2017. 
 
As described above, background data will be reviewed for outliers that should be removed prior 
to further statistical analysis. 
 
The background data set will be updated for future monitoring events in accordance with the 
Unified Guidance. 
 
Assessing Data Distribution 

The assessment of the data distribution is critical for prediction limit calculations, as the selected 
formula is dependent on the data distribution. The Shapiro-Wilks test of normality is used to 
assess the distribution of background data for datasets with fewer than 50 data points.  The 
Shapiro-Francia test of normality is used to assess the distribution of background data for 
datasets with 50 data points or more.  Background data that are not determined to be normally 
distributed will also be evaluated to determine if the distribution can be transformed to a normal 
distribution by transforming the data (e.g., log or square root) and applying the same tests for 
normality.  Data sets with greater than 50% non-detects will not be subjected to a data 
distribution evaluation, and the UPL will set using the non-parametric method. 
 
Calculating Upper Prediction Limits 

A prediction limit or interval is used to make a statement about one or more future “like” 
measurements.  The Unified Guidance recommends using prediction limits with retesting as a 
means to lower facility-wide false positive rates while maintaining adequate statistical power to 
detect an SSI.  Prior to constructing prediction limits with retesting following the Unified 
Guidance, a retesting plan must be specified based on the number of statistical evaluation periods 
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per year, number of constituents, number of monitoring wells, and number of background 
results.  The calculated UPL is then based on the retesting plan.   
 
For initial detection monitoring at Columbia, a 1-of-2 retesting plan will provide adequate 
statistical power to detect an SSI, while maintaining the annual target facility-wide false positive 
rate at no greater than 10% (cumulative throughout the year).   The retesting plan can be 
modified in the future provided that the statistical power and site-wide false positive criteria are 
met.  Any changes to the retesting plan should be documented before the sampling event begins. 
 
The first number in the “_-of-_” retesting plan indicates the number of resamples that must not 
exceed the prediction limit in order to determine that an SSI has not occurred.  The second 
number indicates the total number of samples required (i.e., the initial sample plus the resample).  
Therefore, in a 1-of-2 retesting approach, an SSI has occurred only if both the initial sample and 
the resample exceed the UPL. 
 
The amount of background data that are below the limit of detection (LOD) plays an important 
role in selecting the appropriate statistical evaluation method and the resulting statistical 
calculation.  If less than 15% of the background data observations are less than the reporting 
limit (non-detects), these will be replaced with one half of the reporting limit prior to running the 
analysis.  If more than 15% but less than 50% of the background data are less than the reporting 
limit, the data’s sample mean and sample standard deviation will be adjusted according to the 
method of Cohen or Aitchison.  A non-parametric prediction limit will be calculated for data not 
transformed normal or containing greater than 50% non-detect results.  As a general guideline, if 
15% or fewer of the values are “not detected”, the non-detect results will be replaced with the 
LOQ divided by two.  If more than 15% but less than 50% of the values were reported as “not 
detected”, the non-detect results will be adjusted using the Aitchison’s Method or the Kaplan-
Meier technique.  The Aitchison’s Method assumes that non-detects are actually free of the 
parameter being measured, so that the non-detect value can be regarded as a zero concentration.  
The Kaplan-Meier technique creates an estimate of the population mean and standard deviation 
adjusted for data censoring, based on the fitted distributional model.  If 50% or greater of the 
data were reported as “not detected”, a non-parametric statistical method will be utilized.   
 
For any parameter with 100% non-detects in the background data, the Double Quantification rule 
will be used to evaluate the data for an SSI, as described in Chapter 6 of the Unified Guidance, 
which states:  
  

A confirmed exceedance is registered if any well-constituent pair in the ‘100% 
non-detect’ group exhibits quantified measurements (i.e., at or above the 
reporting limit [RL]) in two consecutive sample and resample events. 

 
When the background data are transformed to a normal distribution (e.g., data are lognormally 
distributed), the UPL is calculated using the transformed data and then the result is transformed 
back to its original scale.  
 
When the background data or transformed data are not normally distributed or the percent of 
non-detects is greater than 50, a non-parametric UPL will be calculated.  
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Verification Retesting 

For each semiannual sampling event, if an initial sample result exceeds the UPL, verification 
retesting may be performed.  Retesting will generally be performed within 60 days of the initial 
sampling, to allow time to complete the sample analysis and data evaluation prior to the next 
semiannual event.  As described above, in a 1-of-2 retesting approach, an SSI has occurred only 
if both the initial sample and the resample exceed the UPL. 
 
WPL may choose not to retest one or more well/constituent pairs if the likelihood of the retest 
result being below the UPL appears low.  If an initial sample result exceeds the UPL and the 
retest sample is not collected and analyzed in accordance with the retesting plan, then an SSI will 
be determined to have occurred.   
 
A S S ES S ME N T  MO N I T OR I NG 

If assessment monitoring is implemented, data analysis will be performed for Appendix IV 
parameters to determine whether an SSI over background has occurred for any required 
constituent.  The assessment monitoring statistical evaluation process for comparison to 
background is the same as for detection monitoring. 
 
Site-specific groundwater protection standard (GPS) values will be established for Appendix IV 
parameters in accordance with 40 CFR 257.95(h) as outlined below:  
 

1. If an EPA maximum contaminant level (MCL) exists for a given parameter, and the UPL 
of the background data does not exceed the MCL, the GPS is set to the MCL. 

2. If the UPL of the background data for a given parameter is greater than the EPA-MCL, 
the GPS is set to the background UPL. 

3. If the MCL does not exist (not promulgated), the GPS is set to the background UPL. 

Assessment monitoring results will be compared to the site-specific GPS values.  
 
R EV I S I O NS   

This methodology for statistical evaluation of groundwater monitoring data may be revised as 
additional data are collected and/or in response to regulatory requirement or guidance changes.  
For example, the retesting approach may be modified as additional background results are 
obtained.  Revisions will apply to future monitoring events performed after the change is made to 
the plan. 
 
I:\25216067.00\Deliverables\Sampling and Analysis Plan\Final for Operating Record\Appendix_C_Stat 
Method_Columbia_171011.docx 
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Description of Site Hydrogeology

The uppermost geologic formation beneath COL that meets the definition of the “uppermost aquifer,” 
as defined under 40 CFR 257.53, is the surficial sand and gravel aquifer, in Columbia County.  This 
aquifer unit is present at the Columbia Energy Center.  The unconsolidated deposits at the Columbia 
Energy Center are approximately 50 feet thick in the area of the primary and secondary ponds.  The 
material is generally sandy with interbedded silty clay lenses up to 20 feet thick.

A geologic cross section was prepared with information from monitoring wells MW-304, MW-305, 
MW-307 abandoned well nest MW-46A and MW-46B. The cross section line runs through the 
Primary and Secondary Ash Ponds. The cross section location is provided on Figure 1.  
Unconsolidated geologic material and groundwater levels estimated using water levels measured at 
site monitoring wells are identified on the cross section.

A second cross-section is provided for the COL Landfill with information from borings B-2, B-16, and 
monitoring wells MW-37/37A. Borings B-2 and B-16 have been abandoned. Monitoring wells 
MW-37/37A are still in use, but are not used for CCR Rule compliance. The cross-section location is 
provided on the figure.

Attachment C5



I:\
25

22
00

67
.0

0\
D

ra
w

in
gs

\S
ec

tio
n 

A.
dw

g,
 1

0/
28

/2
02

0 
11

:0
4:

31
 A

M

NNNN

3519tjk
Typewritten Text
EJN

shibbard
Text Box
Attachment C5





 

 

 

Report Issued: October 16, 2020 
Revision 1 

ALLIANT ENERGY 
Wisconsin Power and Light Company 
Columbia Energy Center 

CCR SURFACE IMPOUNDMENT 

STRUCTURAL STABILITY ASSESSMENT 

10/20/2020 - Classification: Internal - ECRM7775249

Attachment C6



 

 
Wisconsin Power and Light Company – Columbia Energy Center 
Structural Stability Assessment 
October 16, 2020  i 

EXECUTIVE SUMMARY 

This Structural Stability Assessment (Report) is prepared in accordance with the 

requirements of the United States Environmental Protection Agency (USEPA) published 

Final Rule for Hazardous and Solid Waste Management System – Disposal of Coal 

Combustion Residual from Electric Utilities (40 CFR Parts 257 and 261, also known as the 

CCR Rule) published on April 17, 2015 (effective October 19, 2015) and subsequent 

amendments.   

This Report serves as the first periodic review since the initial report dated September 29, 

2016.  It assesses the structural stability of each CCR unit at Columbia Energy Center in 

Pardeeville, Wisconsin in accordance with §257.73(b) and §257.73(d) of the CCR Rule.  

For purposes of this Report, “CCR unit” refers to an existing CCR surface impoundment. 

Primarily, this Report is focused on documenting whether the design, construction, 

operation, and maintenance of the CCR unit is consistent with recognized and generally 

accepted good engineering practices for the maximum volume of CCR and CCR 

wastewater which can be impounded within each CCR unit. 
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1 Introduction 

The owner or operator of the Coal Combustion Residual (CCR) unit must conduct an 

initial and periodic structural stability assessments and document whether the design, 

construction, operation, and maintenance of the CCR unit is consistent with recognized 

and generally accepted good engineering practices for the maximum volume of CCR and 

CCR wastewater which can be impounded therein. This Report serves as the first periodic 

review from the initial dates September 19, 2016  is prepared in accordance with the 

requirements of §257.73(b) and §257.73(d) of the CCR Rule.   

1.1 CCR Rule Applicability 

The CCR Rule requires a periodic structural stability assessment by a qualified 

professional engineer (PE) for existing CCR surface impoundments with a height of 5 feet 

or more and a storage volume of 20 acre-feet or more; or the existing CCR surface 

impoundment has a height of 20 feet or more. 

1.2 Structural Stability Assessment Applicability 

The Columbia Energy Center (COL) in Pardeeville, Wisconsin (Figure 1) has one existing 

and one inactive CCR surface impoundment, identified as follows: 

• COL Primary Ash Pond (existing) 

• COL Secondary Ash Pond (inactive)  
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2 FACILITY DESCRIPTION  

COL is located southeast of the City of Portage on the eastern shore of the Wisconsin 

River in Columbia County at W8375 Murray Road, Pardeeville, Wisconsin (Figure 1).  

Wisconsin River backwaters are located north of the generating station, while Lake 

Columbia, south of the generating plant, is a 480-acre non-contact cooling water pond.  

COL is a fossil-fueled electric generating station that initiated operations in 1975.  COL 

consists of two steam electric generating units.  Sub-bituminous coal is the primary fuel 

for producing steam.  The burning of coal produces a by-product of CCR.  The CCR at 

COL includes bottom ash, fly ash, and spray dryer absorber waste from scrubbers.  The 

fly ash can also be subdivided into two types, economizer fly ash and precipitator fly ash.  

General Facility Information: 

Date of Initial Facility Operations:   1975    

WPDES Permit Number:   WI-0002780-08-0 

Latitude / Longitude:   43° 29’ 9.73” N 89° 25’ 8.40” W 

Unit Nameplate Ratings:   Unit 1 (1975):  512 MW 

        Unit 2 (1978):  511 MW 

2.1 COL Primary Ash Pond 

The COL Primary Ash Pond is located north of the generating plant and west of the COL 

Secondary Pond.  The COL Primary Ash Pond is the primary receiver of process flows 

from the generating plant.  Process flows include CCR sluice water (bottom ash and 

economizer fly ash), boiler/precipitator wash water, plant floor drains, ash line freeze 

protection flows, bottom ash area sump water, demineralizer area sump water, and air 

heater sump water.  Additionally, the COL Primary Ash Pond receives storm water 

runoff from the surrounding area, inclusive of the closed ash landfill, located south of the 

CCR surface impoundments. 
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The western half of the COL Primary Ash Pond is a CCR handling area.  A shallow 

narrow drainage channel is located along the south, west, and north sides of the CCR 

handling area.  The sluiced CCR is discharged into the southeast corner of the western 

half of the COL Primary Ash Pond.  The sluiced CCR settles out through the water 

column as it follows the flow of the narrow channel around the southern, western, and 

northern sides of the existing CCR surface impoundment.  The water in the channel flows 

to the east and discharges through a narrow cut-out of an interior dike into the northwest 

corner of the large open area in the eastern half of the COL Primary Ash Pond. 

The majority of the CCR that is discharged into the COL Primary Ash Pond is removed 

during routine maintenance dredging activities of the shallow narrow channel.  The CCR 

that is dredged is stockpiled in the western half of the COL Primary Ash Pond for 

dewatering.  Once dewatered the CCR is run through a sieve shaker machine to separate 

the coarsely graded CCR from the finely graded CCR.  The CCR is then transported off-

site for beneficial reuse or to the on-site active dry ash landfill. 

The water in the COL Primary Ash Pond is recirculated to the generating plant via 

effluent pumps located in the ash recirculating pump house in the northeast corner of the 

eastern half of the COL Primary Ash Pond.  The recirculating pumps return water to the 

generating plant for reuse and/or treatment and disposal per the facility’s Wisconsin 

Pollution Discharge Elimination System (WPDES) permit.  Instrumentation associated 

with the pump house in the northeast corner of the COL Primary Ash Pond includes a 

submersible hydrostatic level transducer, as well as a visual staff gauge, for monitoring 

water elevations in the COL Primary Ash Pond.  An 18-inch diameter corrugated metal 

pipe is located immediately south of the pump house, in the interior dike between the 

COL Primary Ash Pond and COL Secondary Pond.  The pipe drains to the Secondary 

Ash Pond and is no longer used.  The influent end of the hydraulic structure, on the COL 

Primary Ash Pond side, consists of a manually operated gate valve which is closed.   
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The surface area of the COL Primary Ash Pond is approximately 14.7 acres and has an 

embankment height of approximately 23 feet from the crest to the toe of the downstream 

slope.  The interior storage depth of the COL Primary Ash Pond is approximately 15 feet. 

The total volume of impounded CCR and water within the COL Primary Ash Pond is 

approximately 330,000 cubic yards.  

2.2  COL Secondary Ash Pond 

The COL Secondary Pond is located north of the generating plant and east of the COL 

Primary Ash Pond.  The COL Secondary Ash Pond was previously a downstream 

receiver of influent flows from the COL Primary Ash Pond.  The water within the COL 

Secondary Pond, prior to 2004, was pumped to a surface impoundment identified as the 

polishing pond.  The polishing pond was located east of the generating plant.  The water 

pumped to the polishing pond would flow to the south through the facility’s WPDES 

Outfall 002 into “Mint Ditch” and eventually flow into the backwaters of the Wisconsin 

River.  Presently, the COL Secondary Pond acts as a storm water detention impoundment 

with the only influent sources being precipitation and storm water runoff from the 

surrounding area.  The water within the COL Secondary Pond either infiltrates or 

evaporates.  The water elevation within the COL Secondary Pond is normally the same 

as the ground water elevation under the CCR Ponds approximately 10 feet lower than 

the COL Primary Ash Pond.  

The surface area of the COL Secondary Ash Pond is approximately 9.6 acres and has an 

embankment height of approximately 23 feet from the crest to the toe of the downstream 

slope.  The interior storage depth of the COL Secondary Ash Pond is approximately 12 

feet. The total volume of impounded CCR and water within the COL Secondary Ash 

Pond is approximately 185,000 cubic yards.     
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3 STRUCTURAL STABILITY ASSESSMENT- §257.73(d) 

This Report documents whether the design, construction, operation, and maintenance of 

each CCR unit is consistent with recognized and generally accepted good engineering 

practices for maximum volume of CCR and CCR wastewater which can be impounded. 

3.1 COL Primary Ash Pond 

The COL Primary Ash Pond was constructed in 1975 on the north end of the generating 

station.  The western end of the impoundment is now filled with CCR and is used as the 

dewatering area for bottom ash discharged by COL.  Facility construction documents 

indicate the embankments were constructed of the fine glacial till sand from the upland 

areas where the COL is located.  The COL Primary Ash Pond area extends to the edge of 

the Wisconsin River Flood Plain to the north and unsuitable soils were stripped off of 

looser fine sand that likely resulted from river deposition over the till.  Details of the 

original COL Primary Ash Pond are shown in drawings prepared by Sargent & Lundy in 

1974, Appendix A. 

The embankment is constructed with four horizontal to one vertical slopes which are 

vegetated and mowed to control the growth of woody vegetation.  The COL Primary Ash 

Pond has a concrete wet well with pumps to recirculate water back to facility for reuse 

and discharge.  There is a pipe that formerly allowed excess water in the COL Primary 

Ash Pond to overflow to the COL Secondary Ash Pond.  The pipe has a valve on the inlet 

side that is closed and no water flows to the COL Secondary Ash Pond.  

In 2011 and 2015, subsurface soil investigations were undertaken to collect soil samples 

and determine the in-situ density of the embankments and install monitoring wells.  The 

soil borings were advanced using a Geoprobe and hollow stem augers and sampling was 

completed with a standard split spoon (ASTM D1556), Figure 2.  The density information, 

Appendix B, indicates the current conditions of the embankments. 
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Based on the annual inspections conducted by Hard Hat Services since Revision 0 of this 

Report, there have been no significant changes regarding settlement, instability, or 

reconfiguration of the COL Primary Ash Pond. 

3.1.1 CCR Unit Foundation and Abutments - §257.73(d)(1)(i) 

The COL Primary Ash Pond is constructed on an existing layer of loose fine sand that 

grades to very dense with depth.  The exact thickness of the loose sand found near the 

toe of the embankment is not great and very dense sand is the likely foundation material 

at greater depths.  Analysis of safety factor for the slope were completed for a soil profile 

that ignores the deeper very dense sand, COL Safety Factor Assessment Report, Revision 

1.  The results indicate the loose sand is an acceptable foundation for the long-term 

stability of the embankment.  

3.1.2 Slope Protection - §257.73(d)(1)(ii) 

The COL Primary Ash Pond is incised on the west and south sides.  The north 

embankment crest is about 20 feet wide.  The upstream and downstream slopes are four 

feet horizontal to one foot vertical and is comprised of shallow rooting vegetation, which 

is adequate to protect against surface erosion.  The east embankment separates the COL 

Primary Ash Pond and the COL Secondary Ash Pond and is about 20 feet wide.  The 

upstream and downstream slopes are three feet horizontal to one foot vertical and is 

comprised of shallow rooting vegetation, which is adequate to protect against surface 

erosion.   

Sudden drawdown is addressed in Section 3.1.7. 

3.1.3 CCR Embankment Density- §257.73(d)(1)(iii) 

The embankment is constructed of fine sand that is native to the COL site.  The results of 

soil borings taken in 2011 and 2015 show that the sand was compacted to near optimum 

density and the strength of the embankment sand is greater than the loose layer of sand 

that remains below the embankment.  The stability of the four horizontal to one vertical 

embankment slope is controlled by the strength of the loose sand below the embankment 

and the embankment is stable for the normal and flood operating conditions of the COL 
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Primary Ash Pond. Analysis of the slope safety factor in the COL Safety Factor 

Assessment Report, Revision 1 indicate the foundation soils control the minimum safety 

factors for the slope. 

3.1.4 Vegetation Management - §257.73(d)(1)(iv) 

Historically, vegetation management has been conducted on a periodic basis.  Annual 

inspections have been completed since the Revision 0 of this Report.  Based on those 

inspections, the facility has continued to routinely manage vegetation, minimizing 

animal activity and deep rooting vegetation.  The vegetation management has been 

maintained with recognized and generally accepted good engineering practices. 

3.1.5 Spillway Management - §257.73(d)(1)(v) 

The COL Primary Ash Pond is operated as a zero liquid discharge impoundment and 

does not contain a spillway in operations. 

3.1.6 Hydraulic Structures - §257.73(d)(1)(vi) 

The COL Primary Ash Pond is operated as a zero liquid discharge impoundment, which 

has a pump house that recirculates water to the generating plant.  The pipe which 

connects the two impoundments was inspected on September 15, 2020 by Hard Hat 

Services and no changes were observed since Revision 0 of this Report. 

3.1.7 Sudden Drawdown - §257.73(d)(1)(vii) 

The toe of the embankment is in the floodplain of the Wisconsin River.  When the plant 

was constructed in 1974, the USACE reported that the 100-year flood elevation would be 

794 feet on the north embankment of the COL Primary Ash Pond due to construction in 

the floodplain, Appendix C.  The drawdown caused by the flood receding would result 

in drainage from the toe of the embankment.  The embankment is constructed of fine 

sand (expected permeability of 10-2 to 10-3 cm/sec) and is not susceptible to rapid 

drawdown hydraulic pressure.  River flooding will not lead to toe stability issues. 

  

10/20/2020 - Classification: Internal - ECRM7775249



 

Wisconsin Power and Light Company – Columbia Energy Center 
Structural Stability Assessment 
October 16, 2020  8 
 

 

3.2 COL Secondary Ash Pond 

The COL Secondary Ash Pond was constructed in 1975 on the north end of the generating 

station.  Plant construction documents indicate the embankments were constructed of the 

fine glacial till sand from the upland areas where COL is located.  The COL Secondary 

Ash Pond area extends to the edge of the Wisconsin River flood plain to the north.  Details 

of the original COL Secondary Ash Pond are shown in drawings prepared by Sargent & 

Lundy in 1974, Appendix A. 

The embankment is constructed with four horizontal to one vertical side slopes that are 

vegetated and mowed to control the growth of woody vegetation.  There is no 

groundwater gradient at the toe if the embankment since the water elevation in the 

impoundment is approximately the same elevation as the toe of slope. 

The COL Secondary Ash Pond has a concrete wet well with pumps and an outlet 

structure that formerly allowed overflow to a ditch just east of the railroad tracks on the 

east side of the impoundment.  The former discharge is closed and the COL Secondary 

Ash Pond is operated as a zero liquid discharge impoundment.  

In 2011 and 2015, subsurface soil investigations were undertaken to collect soil samples 

and determine the in-situ density of the embankments and install monitoring wells.  The 

soil borings were advanced using a Geoprobe and hollow stem augers and sampling was 

completed with a standard split spoon (ASTM D1556), Figure 2.  The density information, 

Appendix B, indicates the current conditions of the embankments. 

Based on the annual inspections conducted by Hard Hat Services since Revision 0 of this 

Report, there have been no significant changes regarding settlement, instability, or 

reconfiguration of the COL Secondary Ash Pond. 

3.2.1 CCR Unit Foundation and Abutments - §257.73(d)(1)(i) 

The COL Secondary Ash Pond is constructed on an existing layer of loose fine sand that 

grades to very dense with depth.  The exact thickness of the loose sand found near the 
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toe of the embankment is not great and very dense sand is the likely foundation material 

at greater depths.  Analysis of safety factor for the slope was completed for a soil profile 

that ignores the deeper very dense sand, COL Safety Factor Assessment Report, Revision 

1.  The results indicate the loose sand is an acceptable foundation for the long-term 

stability of the embankment. 

3.2.2 Slope Protection - §257.73(d)(1)(ii) 

The COL Secondary Ash Pond is incised on the south and east sides.  The north 

embankment crest is about 20 feet wide.  The upstream and downstream slopes are four 

feet horizontal to one foot vertical and is comprised of shallow rooting vegetation, which 

is adequate to protect against surface erosion.  The west embankment separates the COL 

Primary Ash Pond and the COL Secondary Ash Pond and is about 20 feet wide.  The 

upstream and downstream slopes are three feet horizontal to one foot vertical and is 

comprised of shallow rooting vegetation, which is adequate to protect against surface 

erosion.   

Sudden drawdown is addressed in Section 3.2.7. 

3.2.3 CCR Embankment Density- §257.73(d)(1)(iii) 

The embankment is constructed of fine sand that is native to the COL site.  The results of 

soil borings taken in 2011 and 2015 show that the sand was compacted to near optimum 

density and the strength of the embankment sand is greater than the loose layer of sand 

that remains below the embankment.  The stability of the four horizontal to one vertical 

embankment slope is controlled by the strength of the loose sand below the embankment 

and the embankment is stable for the normal and flood operating conditions of the COL 

Secondary Ash Pond. Analysis of the slope safety factor in the COL Safety Factor 

Assessment Report, Revision 1 indicate the foundation soils control the minimum safety 

factors for the slope. 

3.2.4 Vegetation Management - §257.73(d)(1)(iv) 

Historically, vegetation management has been conducted on a periodic basis.  Annual 

inspections have been completed since the Revision 0 of this Report.  Based on those 

10/20/2020 - Classification: Internal - ECRM7775249



 

Wisconsin Power and Light Company – Columbia Energy Center 
Structural Stability Assessment 
October 16, 2020  10 
 

 

inspections, the facility has continued to routinely manage vegetation, minimizing 

animal activity and deep rooting vegetation.  The vegetation management has been 

maintained with recognized and generally accepted good engineering practices. 

3.2.5 Spillway Management - §257.73(d)(1)(v) 

The COL Secondary Ash Pond is operated as a zero liquid discharge impoundment and 

does not contain a spillway in operations. 

3.2.6 Hydraulic Structures - §257.73(d)(1)(vi) 

The COL Secondary Ash Pond is operated as a zero liquid discharge impoundment, 

which has a pump house that is no longer in use.  The pipe which connects the two 

impoundments was inspected on September 15, 2020 by Hard Hat Services and no 

changes were observed since Revision 0 of this Report. 

3.2.7 Sudden Drawdown - §257.73(d)(1)(vii) 

The toe of the embankment is in the floodplain of the Wisconsin River.  When the plant 

was constructed in 1974, the USACE calculated the 100 year flood elevation would be 794 

feet on the north embankment of COL due to construction in the floodplain, Appendix 

C.  The drawdown caused by the flood receding would result in drainage from the toe of 

the embankment.  The embankment is constructed of fine sand (expected permeability of 

10-2 to 10-3 cm/sec) and is not susceptible to rapid drawdown hydraulic pressure1.  River 

flooding will not lead to toe stability issues. 

  

 
1 USACE, Slope Stability, EM1110-2-1902, October 2003 
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Boring Log  
Legend 

 
 
Sample 
No:  (Number) Soil samples are numbered consecutively from the ground surface.  Core samples are numbered  
consecutively from the first core run. 
 
Type:  A= Auger Cuttings    CR= Core Run        MS= Modified Spoon              PB= Pitcher Barrel 
           PT= Piston Tube      ST= Shelby Tube    SS= Split Spoon (2” O.D.)      WC= Wash Cuttings 
 
Interval:  The depth of sampling interval in feet below ground surface 
 
Blow Count 
The number of blows required to drive a 2-inch O.D. split-spoon sampler with a 140 pound hammer falling 30-inches.  
When appropriate, the sampler is driven 18 inches and blow counts are reported for each 6-inch interval.  The sum of 
blow counts for the last two 6-inch intervals is designated as the standard penetration resistance (N) expressed as blows 
per foot. 
 
Recovery in Inches 
The length of sample recovered by the sampling device. 
 
U.S.C.S. Soil Type 
The Unified Soil Classification System symbol for recovered soil samples determined by visual examination or laboratory 
tests.  Refer to ASTM D2487-69 for a detailed description of procedure and symbols.  Underlined symbols denote 
classifications based on laboratory tests (i.e. ML), all others are based on visual classification only. 
 
Percent Moisture 
Natural moisture content of sample expressed as percent of dry weight. 
 
qu TSF 
Unconfined compressive strength in tons per square foot obtained by hand penetrometer.  Laboratory compression test 
values are indicated by underlining. 
 
Contact Depth 
The contact depth between soil layers is interpreted from significant changes in recovered samples and observations 
during drilling.  Actual changes between soil layers often occur gradually and the contact depths shown on the boring logs 
should be considered as approximate. 
 
Soil Description and Remarks 
Soil descriptions include consistency or density, color, predominant soil types and modifying constituents. 

Cohesive Soils 
 

Cohesionless Soils 
 

Consistency qu (TSF) Blows/ft. Density Blows/ft. 
Very Soft less than 0.25 0-1 Very Loose 4 or less 

Soft 0.25 to 0.50 2-4 Loose 5 to 10 
Medium Stiff 0.50 to 1.00 5-8 Medium Dense 11 to 30 

Stiff 1.00 to 2.00 9-15 Dense 30 to 50 
Very Stiff 2.00 to 4.00 15-30 Very Dense Over 50 

Hard more than 4.00 Over 30   
 

Particle Size Description 
 

Definition of Terms 
 

Boulder = Larger than 12 inches Trace = 5 to 12 percent by weight 
Cobble = 3 to 12 inches Some = 12 to 30 percent by weight 
Gravel = 0.187 to 3 inches And = Approximately equal fractions 
Sand = 0.074 to 4.76 mm (  ) = Driller’s observation 
Silt and Clay = smaller than 0.074 mm   
 
Piezo. 
(Piezometer) Screened interval of the piezometer installation is denoted by cross-hatching. 
 
General Note 
The boring log and related information depicted subsurface conditions only at the specified locations and date indicated.  
Soil conditions and water levels at other locations may differ from conditions occurring at these boring locations.  Also the 
passage of time may result in a change in the conditions at these boring locations. 
 
Soil Test Boring Refusal 
Defined as any material causing a blow count greater that 50 blows/6 inches.   Such material may include bedrock, 
“floating” rock slabs, boulders, dense gravel seams, hard pan clay, or cemented soils.  Refusal is usually indicated in 
fractional notation showing number of blows as the numerator and inches of penetration as the denominator. 
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EXECUTIVE SUMMARY 

This Safety Factor Assessment (Report) is prepared in accordance with the requirements 

of the United States Environmental Protection Agency (USEPA) published Final Rule for 

Hazardous and Solid Waste Management System – Disposal of Coal Combustion 

Residual (CCR) from Electric Utilities (40 CFR Parts 257 and 261, also known as the CCR 

Rule) published on April 17, 2015 (effective October 19, 2015) and subsequent 

amendments.   

This Report serves as the first periodic review since the initial report dated September 19, 

2016.  It assesses the safety factors of each CCR unit at Columbia Energy Center in 

Pardeeville, Wisconsin in accordance with §257.73(b) and §257.73(e) of the CCR Rule.    

For purposes of this Report, “CCR unit” refers to existing CCR surface impoundments.   

Primarily, this Report is focused on assessing if each CCR surface impoundment achieves 

the minimum safety factors, which include:  

• Static factor of safety under long-term, maximum storage pool loading 
condition,  

• Static factor of safety under the maximum surcharge pool loading condition,  

• Seismic factor of safety; and,  

• Post-Liquefaction factor of safety for embankments constructed of soils that 
have susceptibility to liquefaction. 
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1 Introduction 

The owner or operator of the Coal Combustion Residual (CCR) unit must conduct an 

initial and periodic safety factor assessments to determine if each CCR surface 

impoundment achieves the minimum safety factors, which include:  

• Static factor of safety under long-term, maximum storage pool loading 
condition,  

• Static factor of safety under the maximum surcharge pool loading condition,  

• Seismic factor of safety; and,  

• Post-Liquefaction factor of safety for embankments constructed of soils that 
have susceptibility to liquefaction.  

This Report serves as the first periodic review from the initial dated September 19, 2016 

and has been prepared in accordance with the requirements of §257.73(b) and §257.73(e) 

of the CCR Rule.   

1.1 CCR Rule Applicability 

The CCR Rule requires a periodic safety factor assessment by a qualified professional 

engineer (PE) for existing CCR surface impoundments with a height of 5 feet or more and 

a storage volume of 20 acre-feet or more; or the existing CCR surface impoundment has 

a height of 20 feet or more. 

1.2 Safety Factor Assessment Applicability 

The Columbia Energy Center (COL) in Pardeeville, Wisconsin (Figure 1) has one existing 

and one inactive CCR surface impoundments, identified as follows: 

• COL Primary Ash Pond (existing) 

• COL Secondary Ash Pond (inactive)   

Each of the identified CCR surface impoundments meet the requirements of §257.73(b)(1) 

and/or §257.73(b)(2), they are subject to the periodic safety factor assessment 

requirements of §257.73(e) of the CCR Rule.  
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2 FACILITY DESCRIPTION  

COL is located southeast of the City of Portage on the eastern shore of the Wisconsin 

River in Columbia County at W8375 Murray Road, Pardeeville, Wisconsin (Figure 1).  

Wisconsin River backwaters are located north of the generating station, while Lake 

Columbia, south of the generating plant, is a 480-acre non-contact cooling water pond.  

COL is a fossil-fueled electric generating station that initiated operations in 1975.  COL 

consists of two steam electric generating units.  Sub-bituminous coal is the primary fuel 

for producing steam.  The burning of coal produces a by-product of CCR.  The CCR at 

COL includes bottom ash, fly ash, and spray dryer absorber waste from scrubbers.  The 

fly ash can also be subdivided into two types, economizer fly ash and precipitator fly ash.  

General Facility Information: 

Date of Initial Facility Operations:   1975    

WPDES Permit Number:   WI-0002780-08-0 

Latitude / Longitude:   43° 29’ 9.73” N 89° 25’ 8.40” W 

Unit Nameplate Ratings:   Unit 1 (1975):  512 MW 

        Unit 2 (1978):  511 MW 

2.1 COL Primary Ash Pond 

The COL Primary Ash Pond is located north of the generating plant and west of the COL 

Secondary Pond.  The COL Primary Ash Pond is the primary receiver of process flows 

from the generating plant.  Process flows include CCR sluice water (bottom ash and 

economizer fly ash), boiler/precipitator wash water, plant floor drains, ash line freeze 

protection flows, bottom ash area sump water, demineralizer area sump water, and air 

heater sump water.  Additionally, the COL Primary Ash Pond receives storm water 

runoff from the surrounding area, inclusive of the closed ash landfill, located south of the 

CCR surface impoundments. 
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The western half of the COL Primary Ash Pond is a CCR handling area.  A shallow 

narrow drainage channel is located along the south, west, and north sides of the CCR 

handling area.  The sluiced CCR is discharged into the southeast corner of the western 

half of the COL Primary Ash Pond.  The sluiced CCR settles out through the water 

column as it follows the flow of the narrow channel around the southern, western, and 

northern sides of the existing CCR surface impoundment.  The water in the channel flows 

to the east and discharges through a narrow cut-out of an interior dike into the northwest 

corner of the large open area in the eastern half of the COL Primary Ash Pond. 

The majority of the CCR that is discharged into the COL Primary Ash Pond is removed 

during routine maintenance dredging activities of the shallow narrow channel.  The CCR 

that is dredged is stockpiled in the western half of the COL Primary Ash Pond for 

dewatering.  Once dewatered the CCR is run through a sieve shaker machine to separate 

the coarsely graded CCR from the finely graded CCR.  The CCR is then transported off-

site for beneficial reuse or to the on-site active dry ash landfill. 

The water in the COL Primary Ash Pond is recirculated to the generating plant via 

effluent pumps located in the ash recirculating pump house in the northeast corner of the 

eastern half of the COL Primary Ash Pond.  The recirculating pumps return water to the 

generating plant for reuse and/or treatment and disposal per the facility’s Wisconsin 

Pollution Discharge Elimination System (WPDES) permit.  Instrumentation associated 

with the pump house in the northeast corner of the COL Primary Ash Pond includes a 

submersible hydrostatic level transducer, as well as a visual staff gauge, for monitoring 

water elevations in the COL Primary Ash Pond.  An 18-inch diameter corrugated metal 

pipe is located immediately south of the pump house, in the interior dike between the 

COL Primary Ash Pond and COL Secondary Pond.  The pipe drains to the Secondary 

Ash Pond and is no longer used.  The influent end of the hydraulic structure, on the COL 

Primary Ash Pond side, consists of a manually operated gate valve which is closed.   
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The surface area of the COL Primary Ash Pond is approximately 14.7 acres and has an 

embankment height of approximately 23 feet from the crest to the toe of the downstream 

slope.  The interior storage depth of the COL Primary Ash Pond is approximately 15 feet. 

The total volume of impounded CCR and water within the COL Primary Ash Pond is 

approximately 330,000 cubic yards. 

2.2  COL Secondary Ash Pond 

The COL Secondary Pond is located north of the generating plant and east of the COL 

Primary Ash Pond.  The COL Secondary Ash Pond was previously a downstream 

receiver of influent flows from the COL Primary Ash Pond.  The water within the COL 

Secondary Pond, prior to 2004, was pumped to a surface impoundment identified as the 

polishing pond.  The polishing pond was located east of the generating plant.  The water 

pumped to the polishing pond would flow to the south through the facility’s WPDES 

Outfall 002 into “Mint Ditch” and eventually flow into the backwaters of the Wisconsin 

River.  Presently, the COL Secondary Pond acts as a storm water detention impoundment 

with the only influent sources being precipitation and storm water runoff from the 

surrounding area.  The water within the COL Secondary Pond either exfiltrates or 

evaporates.  The water elevation within the COL Secondary Pond is normally the same 

as the ground water elevation under the CCR Ponds approximately 10 feet lower than 

the COL Primary Ash Pond.  

The surface area of the COL Secondary Ash Pond is approximately 9.6 acres and has an 

embankment height of approximately 23 feet from the crest to the toe of the downstream 

slope.  The interior storage depth of the COL Secondary Ash Pond is approximately 12 

feet. The total volume of impounded CCR and water within the COL Secondary Ash 

Pond is approximately 185,000 cubic yards.   
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3 SAFETY FACTOR ASSESSMENT- §257.73(e) 

This Report documents if each CCR surface impoundment achieves the minimum safety 

factors, which are identified on the table below. 

Safety Factor Assessment Minimum Safety Factor 

Static Safety Factor Under 
Maximum Storage Pool Loading 

1.50 

Static Safety Factor Under 
Maximum Surcharge Pool Loading 

1.40 

Seismic Safety Factor 1.00 

Liquefaction Safety Factor 1.20 
 

3.1 Safety Factor Assessment Methods 

The safety factor assessment is completed with the two dimensional limit-equilibrium 

slope stability analyses program STABL5M (1996)1.  The program analyzes many 

potential failure circles or block slides by random generation of failure surfaces using the 

toe and crest search boundaries set for each analysis.  The solution occurs by balancing 

the resisting forces along the failure plane due to the Mohr-Columb failure strength 

parameters of friction angle and cohesion.  The gravity driving forces are divided by the 

resisting forces to produce a safety factor for the slope.  The minimum of hundreds of 

searches is presented as the applicable safety factor. 

There are both total stress and effective stress friction angle and cohesion values for soil.  

In the case of cohesionless soil (gravel, sand and silt) the friction angle value is the same 

for total stress and effective stress analysis and there is no cohesion.  At the COL Primary 

Ash Pond and COL Secondary Ash Pond only cohesionless soil is present in and under 

the embankments. 

 
 
1 STABL User Manual by Ronald A. Siegal, Purdue University, June 4, 1975 and STABL5 – The Spencer Method 

of Slices: Final Report by J. R. Carpenter, Purdue University, August 28, 1985 
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3.1.1 Soil Conditions in and under the impoundments 

The subsurface soil conditions have not changed since Revision 0 of this Report.  The 

COL Primary Ash Pond and COL Secondary Ash Pond are subdivided from a larger 

outer embankment constructed of compacted fine sand.   The soil below the foundation 

of the embankment is loose fine sand from backwaters of the Wisconsin River underlain 

by very dense fine sand deposited by glaciation.  Borings taken in 1971 indicated that 

rock is located at approximately 90 feet below the top of the embankments, Appendix A. 

In addition to the 1971 borings, borings were taken in the embankment in June of 2011 

and indicate the embankment soil is dense fine sand (SP).  Borings from 2015 were taken 

in the embankment between the COL Primary Ash Pond and COL Secondary Ash Pond 

for the installation of monitoring wells also indicates the embankments are dense sand, 

Appendix A. 

The boring logs from 1971 indicate that the foundation soil is the same as the 

embankment soil.  However, the boring logs indicate that the upper part of the 

foundation sand is loose and transitions to very dense with depth.  The results of the 

borings taken in 2015 indicate the embankment sand is dense to very dense. 

The density observations from the soil borings were used to assign soil properties to the 

embankment and foundation soils using NAVFACS DM-72, Appendix B.  The internal 

friction angles selected based on the Standard Split Spoon (SPT) results reported on the 

borings are: 

Soil Type Internal Friction 
Angle ˚ 

Total Unit Weight 
(lb/ft3) 

Embankment Sand 35 120 

Foundation Sand 30 110 

 

The very dense sand found below the loose sand was not included in the modeled soil 

 
 
2 Naval Facilities Engineering Command Design Manual DM-7, Figure 3-7 “Density versus Angle of Internal 

Friction for Cohesionless Soils”, March 1971 
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profile, since its exact depth in the foundation of the embankments is unknown.  Ignoring 

the very dense sand will produce a conservative slope safety factor. 

3.1.2 Design water surface in impoundments maximum normal pool and maximum 

pool under design inflow storm 

The flows have not been significantly modified since the initial Report.  The COL Primary 

Ash Pond receives process water from the facility at the rate of approximately 1.5 MGD.  

The water is recycled back to the facility whenever the water elevation in the 

impoundment reaches 795 feet.  The COL Primary Ash Pond is therefore assigned a 

normal pool elevation of 795 feet.  The COL Primary Ash Pond does not have an outlet 

structure and would overflow across the interior embankment into the COL Secondary 

Ash Pond at elevation 802 feet, Figure 2.  During the design 100 year return period the 

impoundment water would rise to elevation 799 feet by accumulating all of the runoff 

from the COL Primary Ash Pond watershed, Inflow Flood Control Plan §257.82. 

The COL Secondary Ash Pond is no longer used for COL process water handling and 

operates as a zero liquid discharge pond accumulating only the rainfall from its 

watershed.  The normal impoundment water elevation is equivalent to the ground water 

elevation at 785 feet and the accumulated design storm water elevation is 787 feet, Inflow 

Flood Control Plan §257.82.  Accumulated storm water will exfiltrate from the 

impoundment due to the permeable nature of the impoundment foundation soil SCS 

Engineers3 

3.1.3 Selection of Seismic Design Parameters and Description of Method 

The design earthquake ground acceleration is selected from the United States Geologic 

Survey (USGS) detailed seismic design maps based on the latitude and longitude of the 

COL.  The peak ground acceleration (PGA) value is selected for a 2% probability of 

exceedance in 50 years (2500 year return period) as required by §257.53.  Since the site 

soils with the exception of a thin loose sand foundation layer are dense to very dense 

 
 
3 SCS Engineers, “Columbia Energy Center – Monitoring Well Documentation Report”, February 9, 2016. 
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sand and extend to bedrock at 90 feet, the site class as defined in the 2009 International 

Building Code 1613.5.5 is Site Class D.  For Site Class D the ground surface PGA for slope 

stability and liquefaction assessment is 0.055 g, Appendix C. 

3.1.4 Liquefaction Assessment Method and Parameters 

Certain soils may have zero effective stress (liquefaction) during an earthquake of from 

static shear of a saturated embankment slope.  Soils that will liquefy include loose or very 

loose uniform fine sand or silt, and low plasticity clay (plastic index of less than 12).  The 

liquefaction resistance of a soil is based on its strength and effective confining stress.  The 

strength of the saturated embankment and foundation sand is measured by the SPT 

results shown on the borings in Appendix A. 

The test results for Boring MW-304 on the interior embankment and 112 at the toe of the 

COL Primary Ash Pond embankment, Figure 2, are indicative of the soil resistance to 

liquefaction. 

The simplified assessment of liquefaction procedure as first proposed by Seed and most 

recently updated and published by Idriss and Boulanger4 is used to assess the potential 

for liquefaction of the river silt.  The procedure uses the strengths determined by the SPT 

test adjusted to normalize for overburden pressure and for fines content to determine the 

cyclic resistance ratio for the soil at earthquake magnitude 7.5 and at 1 atmosphere 

pressure.  The cyclic resistance ratio is then adjusted for the actual earthquake magnitude 

of the design event which is 7.7 for a New Madrid Fault source earthquake5.  The cyclic 

stress ratio caused by the design surface PGA is then used to determine the actual cyclic 

stress ratio at 65% of maximum strain at depth in the soil profile.  The cyclic resistance 

ratio is divided by the cyclic stress ratio to determine the factor of safety for liquefaction. 

 
 
4 Idriss I. M. and R. W. Boulanger, “Soil Liquefaction During Earthquakes”, EERI MNO-12, 2008. 
5 Elnashi et al, “Impact of Earthquakes on the Central USA”, FEMA Report 8-02, Mid-American Earthquake 

Center, 2002 
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The results for the soil profile typical of the COL Primary Ash Pond and COL Secondary 

Ash Pond is shown in Appendix C.  The results indicate that the loose foundation sand 

will not liquefy during the site design earthquake. 

3.2 COL Primary Ash Pond 

The COL Primary Ash Pond has not significantly changed or been modified since the 

initial Report, Revision 0.   The impoundment is incised on the east and south sides of the 

impoundment.  On the north and west sides the impoundment is created by construction 

of on-site fine sand embankments constructed with an outer slope of 4 horizontal to 1 

vertical.  The northern end of the embankment has the greatest height with the toe located 

in the floodplain of the Wisconsin River at elevation 782 feet and is selected as the critical 

cross-section, Figure2.  The crest elevation of the embankment is 804 feet. 

3.2.1 Static Safety Factor Assessment Under Maximum Storage Pool Loading - 

§257.73(e)(1)(i) 

The critical cross-section is analyzed with the maximum storage pool under normal 

operations at elevation 795 feet.  The phreatic surface in the embankment is calculated to 

exist at the toe of the embankment based on Huang6 and using a permeability of 10-2 

cm/sec.   Analysis for both a circular and block sliding surface, Appendix D, show a 

minimum factor of safety of 1.9 for the circular slide surface. 

3.2.2 Static Safety Factor Assessment Under Maximum Surcharge Pool Loading - 

§257.73(e)(1)(ii) 

The COL Primary Ash Pond storm water elevation at the end of the design 100 year storm 

is elevation 799 feet.  The increase in water elevation is considered without exfiltration 

loss through the permeable impoundment bottom and assumes the plant recovers all 

process water discharged to the impoundment.  Analysis for both a circular and block 

slide surface, Appendix D, show a minimum factor of safety of 1.8 for a circular slide 

surface. 

 
 
6 Huang Yuag H., Stability Analysis of Earth Slopes, Van Nostrand Rienhold, 1983 
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3.2.3 Seismic Safety Factor Assessment - §257.73(e)(1)(iii) 

The COL Primary Ash Pond was assigned a pseudo-static earthquake coefficient equal to 

0.055 g and a vertical downward component equal to 2/3 of the horizontal component 

(0.04 g) as recommended by Newmark7.  Analysis for both circular and block slide 

surfaces, Appendix D, show a minimum factor of safety of 1.5 for a circular slide surface. 

3.2.4 Liquefaction Safety Factor Assessment - §257.73(e)(1)(iv) 

The embankment and foundation soils of the COL Primary Ash Pond will not liquefy 

during the design earthquake.  No post-liquefaction slope stability assessment is 

required.  

3.3 COL Secondary Ash Pond 

The COL Secondary Ash Pond has not significantly changed or been modified since the 

initial Report, Revision 0.   The COL Secondary Ash Pond is incised on the east and south 

sides of the impoundment.  The north side the impoundment is created by construction 

of on-site fine sand embankments constructed with an outer slope of 4 horizontal to 1 

vertical.  The west side is an interior embankment that separates the COL Secondary Ash 

Pond from the COL Primary Ash Pond.  The northern end of the embankment has the 

greatest height with the toe located in the floodplain of the Wisconsin River at elevation 

783 feet and is selected as the critical cross-section, Figure 2.  The crest elevation of the 

embankment is 804 feet. 

3.3.1 Static Safety Factor Assessment Under Maximum Storage Pool Loading - 

§257.73(e)(1)(i) 

The critical cross-section is analyzed with the maximum storage pool under normal 

operations at elevation 785 feet.  The phreatic surface in the embankment is assumed to 

be at the toe of the outer slope only two foot below the water elevation in the 

impoundment.   Analysis for both a circular and block sliding surface, Appendix D, show 

a minimum factor of safety of 2.2 for the circular slide surface.  

 
 
7 Newmark, N. M. and W. J. Hall, “Earthquake Spectra and Design”, EERI Monograph, Earthquake Engineering 

Research Institute, Berkeley, California, 1982 
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3.3.2 Static Safety Factor Assessment Under Maximum Surcharge Pool Loading - 

§257.73(e)(1)(ii) 

The COL Secondary Ash Pond storm water elevation at the end of the design 100 year 

storm is elevation 787 feet.  The increase in water elevation is considered without 

exfiltration loss through the permeable impoundment bottom.  Analysis for both a 

circular and block slide surface, Appendix D, show a minimum factor of safety of 2.2 for 

a circular slide surface.  

3.3.3 Seismic Safety Factor Assessment - §257.73(e)(1)(iii) 

The COL Secondary Ash Pond was assigned a pseudo-static earthquake coefficient equal 

to 0.055 g and a vertical downward component equal to 2/3 of the horizontal component 

(0.04 g) as recommended by Newmark8.  Analysis for both circular and block slide 

surfaces, Appendix D, show a minimum factor of safety of 1.7 for a circular slide surface. 

3.3.4 Liquefaction Safety Factor Assessment - §257.73(e)(1)(iv) 

The embankment and foundation soils of the COL Secondmary Ash Pond will not liquefy 

during the design earthquake.  No post-liquefaction slope stability assessment is 

required.   

  

 
 
8 Newmark, N. M. and W. J. Hall, “Earthquake Spectra and Design”, EERI Monograph, Earthquake Engineering 

Research Institute, Berkeley, California, 1982 
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4 Results Summary 

The results of the safety factor assessment indicate that the embankment of the COL 

Primary Ash Pond and COL Secondary Ash Pond meets the requirements of §257.73(e).  

The results are summarized as: 

 Static 
Stability 

Normal Water 
Elevation 

Static 
Stability 

Flood Water 
Elevation 

Pseudo Static 
Earthquake with 

Normal Water 
Elevation 

Liquefaction 
Potential 

Post Earthquake 
Static Stability 
Normal Water 

Elevation 

Required 
Safety Factor 

1.5 1.4 1.0  1.2 

COL Primary 
Ash Pond 

1.9 1.8 1.5 no Not Applicable 

COL Secondary 
Ash Pond 

2.2 2.2 1.7 no Not Applicable 
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Boring Log  
Legend 

 
 
Sample 
No:  (Number) Soil samples are numbered consecutively from the ground surface.  Core samples are numbered  
consecutively from the first core run. 
 
Type:  A= Auger Cuttings    CR= Core Run        MS= Modified Spoon              PB= Pitcher Barrel 
           PT= Piston Tube      ST= Shelby Tube    SS= Split Spoon (2” O.D.)      WC= Wash Cuttings 
 
Interval:  The depth of sampling interval in feet below ground surface 
 
Blow Count 
The number of blows required to drive a 2-inch O.D. split-spoon sampler with a 140 pound hammer falling 30-inches.  
When appropriate, the sampler is driven 18 inches and blow counts are reported for each 6-inch interval.  The sum of 
blow counts for the last two 6-inch intervals is designated as the standard penetration resistance (N) expressed as blows 
per foot. 
 
Recovery in Inches 
The length of sample recovered by the sampling device. 
 
U.S.C.S. Soil Type 
The Unified Soil Classification System symbol for recovered soil samples determined by visual examination or laboratory 
tests.  Refer to ASTM D2487-69 for a detailed description of procedure and symbols.  Underlined symbols denote 
classifications based on laboratory tests (i.e. ML), all others are based on visual classification only. 
 
Percent Moisture 
Natural moisture content of sample expressed as percent of dry weight. 
 
qu TSF 
Unconfined compressive strength in tons per square foot obtained by hand penetrometer.  Laboratory compression test 
values are indicated by underlining. 
 
Contact Depth 
The contact depth between soil layers is interpreted from significant changes in recovered samples and observations 
during drilling.  Actual changes between soil layers often occur gradually and the contact depths shown on the boring logs 
should be considered as approximate. 
 
Soil Description and Remarks 
Soil descriptions include consistency or density, color, predominant soil types and modifying constituents. 

Cohesive Soils 
 

Cohesionless Soils 
 

Consistency qu (TSF) Blows/ft. Density Blows/ft. 
Very Soft less than 0.25 0-1 Very Loose 4 or less 

Soft 0.25 to 0.50 2-4 Loose 5 to 10 
Medium Stiff 0.50 to 1.00 5-8 Medium Dense 11 to 30 

Stiff 1.00 to 2.00 9-15 Dense 30 to 50 
Very Stiff 2.00 to 4.00 15-30 Very Dense Over 50 

Hard more than 4.00 Over 30   
 

Particle Size Description 
 

Definition of Terms 
 

Boulder = Larger than 12 inches Trace = 5 to 12 percent by weight 
Cobble = 3 to 12 inches Some = 12 to 30 percent by weight 
Gravel = 0.187 to 3 inches And = Approximately equal fractions 
Sand = 0.074 to 4.76 mm (  ) = Driller’s observation 
Silt and Clay = smaller than 0.074 mm   
 
Piezo. 
(Piezometer) Screened interval of the piezometer installation is denoted by cross-hatching. 
 
General Note 
The boring log and related information depicted subsurface conditions only at the specified locations and date indicated.  
Soil conditions and water levels at other locations may differ from conditions occurring at these boring locations.  Also the 
passage of time may result in a change in the conditions at these boring locations. 
 
Soil Test Boring Refusal 
Defined as any material causing a blow count greater that 50 blows/6 inches.   Such material may include bedrock, 
“floating” rock slabs, boulders, dense gravel seams, hard pan clay, or cemented soils.  Refusal is usually indicated in 
fractional notation showing number of blows as the numerator and inches of penetration as the denominator. 

10/20/2020 - Classification: Internal - ECRM7775248



10/20/2020 - Classification: Internal - ECRM7775248



10/20/2020 - Classification: Internal - ECRM7775248



10/20/2020 - Classification: Internal - ECRM7775248



10/20/2020 - Classifi



10/20/2020 - Classification: Intern



10/20/2020 - Classification: Internal - ECRM777



 

 
Wisconsin Power and Light Company – Columbia Energy Center 
Safety Factor Assessment 
October 16, 2020    
 

 
 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

EXHIBIT A 
 

 
40 CFR Part 112 Cross Reference 
 
 
Wisconsin Power & Light Company 
Riverside Energy Center 
 
Spill Prevention, Control, and 
Countermeasure (SPCC) Plan 
 
 
 

APPENDIX B – Strength of Embankment Soil 
 

 
Alliant Energy 
Wisconsin Power and Light Company 
Columbia Energy Center 
Pardeeville, Wisconsin 
 
Safety Factor Assessment 
 
 
 
 
 
 

10/20/2020 - Classification: Internal - ECRM7775248



10/20/2020 - Classification: Internal - ECRM7775248

Thomas C. Wells
Line



 

 
Wisconsin Power and Light Company – Columbia Energy Center 
Safety Factor Assessment 
October 16, 2020    
 

 
 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

EXHIBIT A 
 

 
40 CFR Part 112 Cross Reference 
 
 
Wisconsin Power & Light Company 
Riverside Energy Center 
 
Spill Prevention, Control, and 
Countermeasure (SPCC) Plan 
 
 
 

APPENDIX C – Earthquake and Liquefaction Analysis 
 

 
Alliant Energy 
Wisconsin Power and Light Company 
Columbia Energy Center 
Pardeeville, Wisconsin 
 
Safety Factor Assessment 
 
 
 
 
 
 

10/20/2020 - Classification: Internal - ECRM7775248



7/19/2016 Design Maps Detailed Report

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=43.489&longitude=-89.418&siteclass=3&riskcategory=0&edition=asc… 1/6

From Figure 22-1 [1]

From Figure 22-2 [2]

Design Maps Detailed Report
ASCE 7-10 Standard (43.489°N, 89.418°W)

Site Class D – “Stiff Soil”, Risk Category I/II/III

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain SS) and
1.3 (to obtain S1). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.
Adjustments for other Site Classes are made, as needed, in Section 11.4.3.

SS = 0.072 g

S1 = 0.041 g

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or the
default has classified the site as Site Class D, based on the site soil properties in accordance
with Chapter 20.

Table 20.3–1 Site Classification

Site  Class vS N  or N ch su
A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf

E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the
characteristics:

Plasticity index PI > 20,
Moisture content w ≥ 40%, and
Undrained shear strength su < 500 psf

F. Soils requiring site response
analysis in accordance with Section
21.1

See Section 20.3.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m²
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Section 11.4.3 — Site Coefficients and Risk–Targeted Maximum Considered Earthquake (MCER)
Spectral Response Acceleration Parameters

Table 11.4–1: Site Coefficient Fa

Site Class Mapped MCE R Spectral Response Acceleration Parameter at Short Period

SS ≤ 0.25 SS = 0.50 SS = 0.75 SS = 1.00 SS ≥ 1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of SS

For Site Class = D and  SS = 0.072  g, Fa = 1.600

Table 11.4–2: Site Coefficient Fv

Site Class Mapped MCE R Spectral Response Acceleration Parameter at 1–s Period

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of S1

For Site Class = D and  S1 = 0.041  g, Fv = 2.400
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Equation (11.4–1):

Equation (11.4–2):

Equation (11.4–3):

Equation (11.4–4):

From Figure 22-12 [3]

SMS = FaSS = 1.600 x 0.072 = 0.116 g

SM1 = FvS1 = 2.400 x 0.041 = 0.099 g

Section 11.4.4 — Design Spectral Acceleration Parameters

SDS = ⅔ SMS = ⅔ x 0.116 = 0.077 g

SD1 = ⅔ SM1 = ⅔ x 0.099 = 0.066 g

Section 11.4.5 — Design Response Spectrum

TL = 12 seconds

Figure 11.4–1: Design Response Spectrum
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCER) Response Spectrum

The MCER Response Spectrum is determined by multiplying the design response spectrum above
by 1.5.
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From Figure 22-7 [4]

Equation (11.8–1):

From Figure 22-17 [5]

From Figure 22-18 [6]

Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic Design
Categories D through F

PGA = 0.034

PGAM = FPGAPGA = 1.600 x 0.034 = 0.055 g

Table 11.8–1: Site Coefficient FPGA

Site
Class

Mapped MCE Geometric Mean Peak Ground Acceleration, PGA

PGA ≤ 0.10 PGA = 0.20 PGA = 0.30 PGA = 0.40 PGA ≥ 0.50

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F See Section 11.4.7 of ASCE 7

Note: Use straight–line interpolation for intermediate values of PGA

For Site Class = D and  PGA = 0.034  g, FPGA = 1.600

Section 21.2.1.1 — Method 1 (from Chapter 21 – Site-Specific Ground Motion Procedures for
Seismic Design)

CRS = 0.905

CR1 = 0.868
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Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

VALUE OF SDS
RISK CATEGORY

I  or I I I I I IV

SDS < 0.167g A A A

0.167g ≤ SDS < 0.33g B B C

0.33g ≤ SDS < 0.50g C C D

0.50g ≤ SDS D D D

For Risk Category = I  and  SDS = 0.077  g, Seismic Design  Category = A

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

VALUE OF SD1
RISK CATEGORY

I  or I I I I I IV

SD1 < 0.067g A A A

0.067g ≤ SD1 < 0.133g B B C

0.133g ≤ SD1 < 0.20g C C D

0.20g ≤ SD1 D D D

For Risk Category = I  and  SD1 = 0.066  g, Seismic Design  Category = A

Note: When S1 is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category IV, irrespective of
the above.

Seismic Design Category ≡ “the more severe design category in accordance with
Table 11.6-1 or 11.6-2” = A

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.

References

1. Figure 22-1: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-1.pdf
2. Figure 22-2: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-2.pdf
3. Figure 22-12: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-12.pdf
4. Figure 22-7: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-7.pdf
5. Figure 22-17: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-17.pdf
6. Figure 22-18: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-18.pdf
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Input Parameters:

Peak Ground Acceleration (g) = 0.055

Earthquake Magnitude, M = 7.7

Water Table Depth (ft) = 16

Average Soil Density above water table (lb/ft3) = 115.0

Average Soil Density below water table (lb/ft3) = 120.0

Borehole Diameter (mm) = 100

Rod Lengths assumed equal to depth plus 5.0 feet (for the above ground extension)

SPT # Depth (ft)

Measured 

N

Soil Type 

(USCS)

Flag "Clay" 

"Unsaturated" 

Fines 

Content 

(%)

Energy 

Ratio, ER 

(%) Ce Cb Cr N60 σvc (lb/ft2)

σvc' 

(lb/ft2) Cn (N1)60

ΔN for 

fines 

content (N1)60-cs

Stress 

Reduction 

Coeff, rd CSR

MSF for 

sand

kσ for 

sand

CRR 7.5M 

& 1 atm CRR

Factor of 

Safety

1 2 18 SP Unsaturated 5 75% 1.25 1 0.75 16.9 230 230 1.70 28.7 0.0 28.7 1.00 0.036 0.95 1.10 0.414 n.a. n.a.

2 4.5 48 SP Unsaturated 5 75% 1.25 1 0.75 45.0 518 518 1.70 76.5 0.0 76.5 1.00 0.036 0.95 1.10 2.000 n.a. n.a.

3 7 40 SP Unsaturated 5 75% 1.25 1 0.8 40.0 805 805 1.62 64.9 0.0 64.9 0.99 0.035 0.95 1.10 2.000 n.a. n.a.

4 9.5 30 SP Unsaturated 5 75% 1.25 1 0.85 31.9 1093 1093 1.39 44.4 0.0 44.4 0.99 0.035 0.95 1.10 2.000 n.a. n.a.

5 12 61 SP Unsaturated 5 75% 1.25 1 0.85 64.8 1380 1380 1.24 80.3 0.0 80.3 0.98 0.035 0.95 1.10 2.000 n.a. n.a.

6 14.5 17 SP Unsaturated 5 75% 1.25 1 0.85 18.1 1668 1668 1.13 20.4 0.0 20.4 0.97 0.035 0.95 1.03 0.210 n.a. n.a.

7 17 6 SP 5 75% 1.25 1 0.95 7.1 1960 1898 1.06 7.5 0.0 7.5 0.96 0.036 0.95 1.01 0.102 0.097 2.00

8 19.5 6 SP 5 75% 1.25 1 0.95 7.1 2260 2042 1.02 7.3 0.0 7.3 0.96 0.038 0.95 1.00 0.100 0.095 2.00

9 22 6 SP 5 75% 1.25 1 0.95 7.1 2560 2186 0.98 7.0 0.0 7.0 0.95 0.040 0.95 1.00 0.098 0.093 2.00

10 25 20 SP 5 75% 1.25 1 0.95 23.8 2920 2358 0.95 22.5 0.0 22.5 0.94 0.042 0.95 0.98 0.241 0.225 2.00

11 30 47 SP 5 75% 1.25 1 1 58.8 3520 2646 0.89 52.5 0.0 52.5 0.92 0.044 0.95 0.93 2.000 1.772 2.00

SPT values at Boring MW-304 & 112 (sand starting at  top elevation 782)

Simplified Seed and Idriss Liquefaction Analysis

SPT Based Analysis

Lansing Generating Station

Interstate Electric Power - Columbia Energy Center

Equations from "Soil Liquefaction During Earthqakes"  Idriss & Boulanger
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EXHIBIT A 
 

 
40 CFR Part 112 Cross Reference 
 
 
Wisconsin Power & Light Company 
Riverside Energy Center 
 
Spill Prevention, Control, and 
Countermeasure (SPCC) Plan 
 
 
 

APPENDIX D – Slope Stability Analysis 
 

 
Alliant Energy 
Wisconsin Power and Light Company 
Columbia Energy Center 
Pardeeville, Wisconsin 
 
Safety Factor Assessment 
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