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EXECUTIVE SUMMARY 
 
The U.S. Environmental Protection Agency (EPA) Region VIII has conducted a second five-year review of 
the remedial actions implemented at the Arsenic Trioxide Superfund Site (the Site) in southeastern, North 
Dakota.  The purpose of the five-year review is to determine whether the remedy at the Site remains 
protective of human health and the environment.  Remedial actions were taken to address arsenic 
concentrations in groundwater, which serves as the primary drinking water source in the region.  The 
occurrence of arsenic in groundwater is attributed to both the historical use of arsenic-based grasshopper 
bait and naturally occurring sources.   
 
Five-year reviews are required because contaminants remain at the Site above levels that allow for 
unrestricted use and unlimited exposure.  The first five-year review was completed in January 1999.  This 
second five-year review was expedited in response to the recently finalized Arsenic Rule, which lowered 
the Safe Drinking Water Act Maximum Contaminant Level for arsenic from 0.05 mg/L to 0.01 mg/L.  
Treatment of arsenic-containing groundwater to provide drinking water is a key component of the remedy.    
 
The remedy for the Arsenic Trioxide Site included expansion of three water treatment plants and associated 
distribution systems to provide safe drinking water to municipal and rural households that were using 
treated and untreated groundwater with elevated arsenic concentrations.  Other remedy components 
included monitoring of the source water aquifer; sampling of private wells outside the contamination 
boundaries; and institutional controls to increase public participation in the project, restrict private supply 
well use within the project area and propose new state regulations requiring water quality monitoring of 
new wells within the project area. The remedy was considered fully implemented and operational in 1993.   
 
The assessment of this second five-year review is that the remedy is operating consistent with the 
requirements of the Record of Decision, subsequent Explanation of Significant Difference and the EPA-
approved remedy designs.  However, the remedy may no longer be protective of human health and the 
environment because one of the treatment plants (City of Lidgerwood) is not currently able to produce 
drinking water that meets the new arsenic MCL, which became effective in February 2002 and will become 
enforceable in January 2006.  A second treatment plant (City of Wyndmere) may not be able to achieve this 
standard at full capacity.   
 
Other identified issues include a need for increased public awareness of the Site health issue and 
availability of the remedy, a need to assess if actions are warranted at other communities located within the 
Site boundaries where actions were not previously required under the old arsenic standard, and a need to re-
evaluate the background arsenic concentration in groundwater.   
 
The recommended follow-up actions are: 1) EPA and the State Agency should identify the need for and 
evaluate alternatives for improving the Lidgerwood and Wyndmere water treatment systems, 2) EPA and 
the State should establish programs to increase public awareness of the Site issues and promote further 
public participation in the remedy, 3) EPA and the State should investigate the water quality of other 
potentially affected communities and rural residents and 4) EPA should re-evaluate the background arsenic 
concentration in groundwater using improved scientific methods.   
 
 
 

 ES-1



 

 ES-2
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FIVE-YEAR REVIEW SUMMARY FORM 

 SITE IDENTIFICATION  

 Site name (from WasteLAN): Arsenic Trioxide Superfund Site  

 EPA ID (from WasteLAN):  NDD980716963  

 Region: VIII State: ND City/County: Richland, Ransom & Sargent Counties  

 SITE STATUS  

 NPL status:   ⃞ Final  ⊠ Deleted  ⃞ Other (specify) ______________________________  

 Remediation status (choose all that apply): ⃞ Under Construction  ⊠ Operating  ⃞ Complete  

 Multiple OUs? * ⊠ YES  ⃞ NO  Construction completion date:   06/93  

 Has site been put into reuse? ⊠ YES  ⃞ NO    

 REVIEW STATUS  

 Lead agency:   ⊠ EPA   ⃞ State  ⃞ Tribe  ⃞ Other Federal Agency __________________  

 Author name: Rebecca Thomas  

 Author title: Project Manager Author affiliation: U.S. EPA  

 Review period: **  06/20/02 to 05/30/03      

 Date(s) of site inspection: 09/4/02 to 09/6/02  

 Type of review:  ⊠ Statutory   ___/___/_______    

   ⃞ Post-SARA ⃞ Pre-SARA ⃞ NPL-Removal only  

   ⃞ Non-NPL Remedial Action Site ⃞ NPL State/Tribe-lead  

   ⃞ Regional Discretion     

 Review number:   ⃞ 1 (first)   ⊠ 2 (second)    ⃞ 3 (third)    ⃞ Other (specifiy)  _________________  

 Triggering action:       

     ⃞ Actual RA Onsite Construction at OU #______ ⃞ Actual RA Start at OU # _____  
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     ⊠ Other (specify)   Finalization of the Arsenic Rule which changed the SWDA MCL for arsenic   

 Triggering action date (from WasteLAN):       

 Due date (five years after triggering action date):   

 *    [“OU” refers to operable unit.]     
 **  [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]  
      



OSWER No. 9355.7-03B-P 

FIVE-YEAR REVIEW SUMMARY FORM (CONTINUED) 

 Issues:       
        
  

 
Item 
No. 

 
Issue 

 
Affects Current 

Protectiveness of 
Remedy 

 
Affects Future 

Protectiveness of 
Remedy 

 
1 

 
Arsenic MCL has been revised from 50 ug/l to 10 ug/l.    

 
Yes 

 
Yes 

 
2 

 
The new arsenic MCL may prompt additional affected 
residents to connect to the rural water system. 

 
Yes 

 
Yes 

 
3 

 
Lidgerwood treatment plant is currently not achieving 
the revised standard for Arsenic. 

 
Yes 

 
Yes 

 
4 

 
Wyndmere treatment plant may not achieve revised 
standard when operated at full capacity. 

 
Potentially 

 
Potentially 

 
5 

 
Communities located within the boundaries of the 
Superfund Site, for which action was not necessary 
under old arsenic standard, may now require an action to 
achieve new standard. 

 
Potentially 

 
Potentially 

6 The background concentration estimated in the remedial 
investigation is greater than the revised arsenic standard. 
The background concentration of arsenic should be re-
evaluated based on improved scientific methods. 

No No 
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Recommendations and Follow-up Actions: 
 

Item 
No. 

Issue Recommendation for Follow Up Party Responsible 

1 Arsenic MCL has been revised 
from 50 µg/L to 10 µg/L. 

Identify and evaluate alternatives for improving or 
replacing Lidgerwood and or Wyndmere treatment 
plants.  

EPA & NDSDH 

2 The new arsenic MCL may 
prompt additional affected 
residents to connect to the rural 
water system. 

Increase public awareness of new arsenic MCL and 
promote further public participation in the remedy. 

EPA & NDSDH 

3 Lidgerwood treatment plant is 
currently not achieving the 
revised standard for Arsenic. 

Address under Item 1 above. EPA & NDSDH 

4 Wyndmere treatment plant may 
not achieve revised standards 
when operated at full capacity. 

Address under Item 1 above. EPA & NDSDH 

5 Communities located within the 
Superfund Site, for which action 
was not necessary under old 
arsenic standard, may now 
require an action to achieve new 
standard. 

Investigate water quality of potentially affected 
communities and rural residents. 

EPA & NDSDH 

6  The background concentration 
estimated in the remedial 
investigation is greater than the 
revised arsenic standard. The 
background concentration of 
arsenic should be re-evaluated 
based on improved scientific 
methods. 

Re-evaluate background arsenic concentration in 
groundwater.  

EPA & NDSDH 

 

 

  
Protectiveness Statement(s): 

 

   
 The remedy as designed, constructed and operated may no longer be protective because the arsenic MCL has been 

lowered (effective February 2002; enforceable January 2006).  In order to assure that the remedy is protective, the EPA 
and NDSDH should work together to complete the follow-up actions listed above and ensure that the improvements or 
modifications are made as necessary to provide residents living within the boundaries of the Superfund Site with water 
that meets the new arsenic MCL. 

 

  
Other Comments: 
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Arsenic Trioxide Superfund Site 
Richland, Ransom, and Sargent Counties, North Dakota 

Second Five-Year Review Report 
 
 

I. Introduction 

 
The U.S. Environmental Protection Agency (EPA) Region VIII has conducted a second five-year review of 
the remedial actions implemented at the Arsenic Trioxide Superfund Site (the Site) in southeastern North 
Dakota.  The Site is composed of 20 townships located in portions of Richland, Ransom, and Sargent 
Counties, including the cities of Lidgerwood, Wyndmere and Milnor.  Remedial actions taken to address 
arsenic concentrations in groundwater, which serves as the primary water source in the region, are the focus 
of this five-year review. 
 
The purpose of the five-year review is to determine whether the remedy at a site is protective of human 
health and the environment.  The methods, findings, and conclusions of the review are documented in the 
five-year review report.  In addition, the five-year review report identifies deficiencies found during the 
review, if any, and identifies recommendations to address them.  This second five-year review was 
conducted from July 2002 through May 2003.  MFG, Inc., an EPA contractor, supported EPA in the 
preparation of this review. 
 
This review is required by statute.  The EPA must implement five-year reviews consistent with the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and the National Oil 
and Hazardous Substances Pollution Contingency Plan (NCP).  CERCLA 121(c), as amended, states: 
 

If the President selects a remedial action that results in any hazardous substances, pollutants, or 
contaminants remaining at the site, the President shall review such remedial action no less often 
than each five years after the initiation of such remedial action to assure that human health and 
the environment are being protected by the remedial action being implemented. 

 
The NCP, Part 300.430(f)(4)(ii) of the Code of Federal Regulations (CFR), states: 
 

If a remedial action is selected that results in hazardous substances, pollutants or contaminants 
remaining at the site above levels that allow for unlimited use and unrestricted exposure, the lead 
agency shall review such action no less often than every five years after the initiation of the 
selected remedial action. 

 
This is the second five-year review of the Arsenic Trioxide Superfund Site.  The initial five-year review, 
completed on January 19, 1999, identified that a second five-year review would be required prior to 
January 2004.  This second five-year review was expedited in response to the recently finalized Arsenic 
Rule (effective February 22, 2002) which lowered the Safe Drinking Water Act (SDWA) Maximum 
Contaminant Level (MCL) for arsenic from 0.05 mg/L to 0.01 mg/L.  Issues associated with the revised 
MCL are considered in this five-year review to ensure that the previous remedial actions continue to 
provide protection of human health and the environment. 
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II. Site Chronology 

 
 
 

Table 1. Chronology of Site Events 
 

Date Event 

1930s and early 
1940s 

Arsenic-laced bait used throughout North Dakota to combat grasshopper 
infestations 

1979 Routine water quality monitoring identified elevated arsenic levels in the drinking 
water supply at Lidgerwood and Wyndmere 

1979 to early 1980s State ordered Lidgerwood to take actions to meet the arsenic MCL (0.05 mg/L). 
Wyndmere plant meeting MCL  

October 1981 Site proposed for the National Priorities List (NPL) 

September 1983 Site listed on the NPL  

December 1985 State issued Final Remedial Investigation (RI) 

July 1986 State completed Final Feasibility Study (FS)  

1986 City of Lidgerwood completed new water treatment plant 

September 1986 ROD issued by EPA identifies expansion of Richland Rural Water Users (RRWU) 
treatment plant or construction of a new treatment plant and new distribution 
system as the selected remedy (Operable Unit 1) 

Winter 1986 EPA conducted emergency response actions which included installing a clay cap 
over a former bait-mixing station and installation of point-of-use treatment units in 
rural residences on private wells 

March 1987 EPA awarded Cooperative Agreement to NDSDH to study design and capacity 
issues at Richland Rural, Lidgerwood and Wyndmere water treatment plants 

February 1988 EPA amended the ROD to include improvements to the Lidgerwood and 
Wyndmere treatment plants (Operable Unit 2) 

August 1989 EPA awarded Cooperative Agreement to NDSDH for remedial action at the 
Richland Rural treatment plant 

August 1989 Construction initiated at the Lidgerwood and Wyndmere plants 

January 1990 Modifications to the Lidgerwood and Wyndmere treatment plants completed 

July 1990 Construction initiated at Richland Rural treatment plant 

July 1990 Water quality monitoring program established 

January 1991 Post-construction performance period successfully completed for Lidgerwood 
plant.  City of Lidgerwood assumed O&M responsibility for the plant 

March 1991 Post-construction performance period successfully completed for Wyndmere plant.  
City of Wyndmere assumed O&M responsibility for the plant 

September 1991 EPA and State amended the Superfund State Contract to extend the distribution 
system from the expanded RRWU plant to the City of Milnor (OU1, Phase 2).  

September 1991 Expansion of the Richland Rural plant completed 
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Date Event 

August 1992 Richland Rural distribution system to Milnor completed  

September 1992 EPA issued an Explanation of Significant Differences to ROD for the Milnor 
addition (OU1, Phase 2). 

June 1993 Final inspection of Remedial Action construction at Milnor 

June 1993 Remedial Action Completion and Project Closeout  

July 1993 Southeast Water Users (formerly Richland Rural Water Users) assumed O&M 
responsibility for the Richland plant 

July 1996 Site removed from NPL 

January 1999 First five-year review completed 

 

III. Background 

Location and Setting 
 
The Arsenic Trioxide Superfund Site is located in southeastern North Dakota (Figure 1).  It covers 
approximately 20 townships (approximately 568 square miles), encompassing portions of Richland, 
Ransom, and Sargent counties.  The Site area is sparsely populated and predominantly comprised of 
farmland with a few small cities, including Lidgerwood, Wyndmere and Milnor.  At the time of the RI 
(mid-1980s), the population living within the boundaries of the Site was estimated at approximately 4,500 
people.  A comparison of population estimates for Richland, Ransom, and Sargent counties in 1985 and 
2001 (U.S. Census Bureau website, 2002) indicates the total population for the three counties decreased by 
approximately 8.5 percent during this period.  This population change is considered indicative of the 
population change in residents living within the Site boundary during the same period. 
 
The site topography consists primarily of low rolling hills and flat plains.  Groundwater aquifer systems 
within the Site include shallow glacial drift aquifers, located approximately three to 150 feet below ground 
surface, and the Dakota Sandstone aquifer, located approximately 200 to 1,000 feet below ground surface.   
 
Arsenic is present in groundwater at concentrations above the drinking water MCL in four separate regions 
(Figure 1).  Included in these regions are the communities of Lidgerwood, Wyndmere and Milnor and 
private homes and farms in unincorporated areas.  Groundwater with elevated arsenic levels appears to be 
limited to the upper, unconfined glacial drift aquifers and does not extend into the deeper sandstone unit.  
The upper aquifer is a commonly used drinking water source in the region. 
 

Site History 
 
During the 1930s and early 1940s, arsenic-laced bait was used extensively throughout North Dakota to 
combat grasshopper infestations.  The bait, which included arsenic trioxide, sodium arsenate, Paris Green 
and other arsenic compounds, was commonly applied to farm fields.  Unused materials were often buried 
or dumped in pits and low-lying areas.     
 
Routine water quality monitoring of municipal water supplies by the North Dakota State Department of 
Health (NDSDH) in 1979 identified elevated arsenic levels at Lidgerwood.  These levels exceeded the 
existing MCL of 0.05 mg/L designated by the EPA under the SDWA and were determined to be a health 
risk by the State and EPA.  The State ordered Lidgerwood to act appropriately to provide drinking water 
that met the MCL for arsenic, and in response, Lidgerwood constructed a new water treatment plant by 
1986.  The raw water supply for Wyndmere was also identified as exceeding the MCL for arsenic.  
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However, the existing Wyndmere treatment plant was found effective in reducing the arsenic to below the 
MCL so no additional immediate action was required.  
 
The Site was initially proposed for the National Priorities List (NPL) in October 1981.  Final listing of the 
Site on the NPL occurred on September 8, 1983. 
 
Additional sampling of public and private water wells in the surrounding communities and rural areas was 
performed by NDSDH through a Remedial Investigation/Feasibility Study (RI/FS) overseen by EPA 
between 1982 and 1986.  The investigation included collection and analysis of 704 samples from 558 
groundwater supply locations.  Test results identified widespread occurrence of arsenic in groundwater 
(Figure 1) that was attributed to both the use of arsenic-based grasshopper bait and naturally occurring 
sources (glacial tills in the unconfined aquifer zones were found to contain arsenic and were identified as 
possible sources to groundwater).  The background ground water arsenic level was estimated in the RI to be 
0.025 mg/L.  It was estimated that approximately 330,000 pounds of arsenic bait may have been applied to 
the study area, although no specific disposal sites and only one likely contaminant source area, a bait 
mixing area near Wyndmere, were identified.     
 
Data from the RI and a Health Risk Assessment performed by NDSDH estimated that 748 people in 278 
homes were subject to increased health risk due to exposure to arsenic above the MCL in water supplies.  
All represented rural residents using private wells.  In response, EPA instituted an emergency response 
action in 1986 to address the immediate health impacts of the arsenic contaminated groundwater.  The 
response action consisted of installing point-of-use treatment units on one tap per affected household.  The 
response action also included closure of the approximately one-acre former bait mixing area near 
Wyndmere by installing a clay cap over the site.  
 

IV. Remedial Actions 

 
EPA issued a Record of Decision (ROD) for the Site on September 26, 1986.  The selected remedy was: 
 

• Provide treated water to affected rural residents by expanding the existing Richland Rural (now 
Southeast Water Users) water distribution system to additional residents within Richland’s 
existing service boundaries and construct a new water treatment and distribution system (or 
expand and extend the Richland system) to affected residents outside of Richland’s service 
boundaries; 

 
• No action for individuals using water from the Lidgerwood and Wyndmere systems due to 

effective removal of arsenic by the towns’ treatment systems; 
 
• Continue monitoring of groundwater through quarterly monitoring of the Lidgerwood and rural 

systems, annual monitoring of the Wyndmere system, annual monitoring of the glacial aquifer 
systems and random annual sampling of private wells outside of the existing contamination 
boundaries; and  

 
• Further investigate institutional controls during final design and implement those that are feasible 

and implementable. 
 
The scope of the rural water system design was to “provide water that attains and exceeds the SDWA MCL 
of 0.05 mg/L arsenic by removing arsenic to the background concentration of 0.025 mg/L.”   
  
After the ROD was signed, several issues developed that pertained to the remedy.  Lidgerwood requested 
that construction of its water treatment plant and replacement of its distribution system be considered as 
part of the Response Action, and therefore, reimbursable.  In addition, the Lidgerwood treatment plant did 
not operate correctly after its initial six months of operation in summer 1986.  Wyndmere requested that 

J:\BLD01\010128x\AsTrioxide\fiveyearfinal.rv1.doc  Page 4 of 16  



  Arsenic Trioxide Superfund Site Five-Year Review Report 

expansion of its treatment plant capacity to cover periods of high demand, during which it must bypass its 
plant with untreated water high in arsenic, be considered as part of the overall Remedial Action for the Site. 
 
In April 1987, a Cooperative Agreement (CA) was awarded to the State to study the Lidgerwood and 
Wyndmere plants, to determine the extent of the repairs necessary to correct problems at the Lidgerwood 
plant and to verify the Wyndmere plant’s capacity problem.  Subsequently, an Amendment to the ROD was 
signed on February 5, 1988.  It provided for reimbursement from Superfund to Lidgerwood for allowable 
costs associated with its treatment plant construction, modification of the Lidgerwood plant, and expansion 
of the Wyndmere plant to provide additional storage capacity through addition of a new storage reservoir 
and minor modifications to the plant.  At that time, EPA designated the Richland Rural water treatment 
system as Operable Unit 1 (OU1) and the Lidgerwood and Wyndmere plants as OU2. 
 
Additional water quality monitoring between 1986 and February 1990 identified groundwater with elevated 
arsenic concentrations near the town of Milnor.  Milnor is located within the boundary of the Site and a 
number of City residents obtained their drinking water from shallow groundwater with elevated arsenic 
levels.  In addition, private local water supply companies which provided water from deeper zone wells to 
the residents of Milnor informed the State that they planned to discontinue service which would force most 
Milnor residents to depend on shallow zone wells for their drinking water needs.  At the recommendation 
of the Bureau of Reclamation, which was tasked by EPA and the State to investigate the issue, EPA elected 
to extend the distribution system from the Richland Rural water treatment plant to serve the residents of 
Milnor.  This action was identified in an Explanation of Significant Differences (ESD) dated September 25, 
1992.  Because the expansion involved a second phase expansion of the Richland Rural treatment system 
(OU1), the Milnor expansion was designated as OU1, Phase 2. 
 
With these modifications, the primary components of the sitewide remedy included: 
 

• Expansion of the Richland Rural water treatment plant and its associated distribution system to 
provide safe drinking water to households within Milnor and rural areas within the Site; 

 
• Expansion and modification of the Lidgerwood water treatment plant to increase treatment 

capability and storage capacity and, thereby, provide safe drinking water to households within 
Lidgerwood; 

 
• Expansion and modification of the existing Wyndmere water treatment plant to increase treatment 

capability and storage capacity and, thereby, provide safe drinking water to households within 
Wyndmere; 

 
• Monitoring of the treatment plants, monitoring of the glacial aquifer systems and monitoring of 

private wells; and  
 

• Institutional controls to encourage public participation in the project and restrict private water 
supply well use. 

 

Remedy Implementation 
 
The primary remedy components were implemented through construction and/or expansion of the 
Lidgerwood, Wyndmere and Richland Rural water treatment plants and distribution systems between 1986 
and 1992.  Details of remedy implementation at each plant are described below. 
 
Lidgerwood Treatment System  
 
Construction of the Lidgerwood treatment plant was initially completed in 1986 in response to a directive 
from the State.  The plant was constructed as a conventional aeration, detention and filtration plant 
designed to oxidize (through aeration and addition of chlorine/potassium permanganate) and remove iron 
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and manganese by precipitation and filtration with co-precipitation and removal of arsenic.  Following 
filtration, chlorine is added to inhibit microbial growth and provide residual disinfection. 
  
Following construction, the plant proved difficult to operate and frequently produced water of unacceptable 
quality.  Plant performance was evaluated by the Bureau of Reclamation between 1988 and 1989.  Based 
on this evaluation the Bureau recommended expansion of the treatment building, addition of a 23,000-
gallon potable water storage reservoir, automation of the backwash system and several operational changes.   
 
The recommended plant modifications were implemented between August 1989 and January 1990.  
Following construction the plant was subjected to a one-year operational test to demonstrate that the plant 
had achieved the design criteria.  The operational test, which included treated water quality monitoring in 
accordance with a monitoring program developed by the NDSDH, indicated the plant was able to 
consistently reduce arsenic concentrations from approximately 0.13 – 0.16 mg/L in the source water to 
approximately 0.02 – 0.03 mg/L following treatment.   
 
Wyndmere Treatment System  
 
In 1987, the NDSDH investigated concerns expressed by Wyndmere that the existing treatment plant (an 
oxidation, precipitation and filtration system) had inadequate capacity to meet periods of high water 
demand.  Based on their findings EPA amended the ROD to address the capacity issue.  Remedial measures 
initially included modifications to increase treatment capacity and the addition of a 50,000 gallon potable 
water storage tank.  However, once plant operations resumed, problems were experienced in the backwash 
cycle.  Installation of a separate backwash system for the filters was planned, but in-plant testing prior to 
construction indicated that addition of a post-chlorination system rather that the backwash system was 
warranted.   
 
The initial modifications to increase plant capacity and add the storage tank were implemented between 
August 1989 and January 1990.  Additional activities related to the backwash filters and the post-
chlorination unit were completed between April 1990 and January 1991.               
 
Following the initial construction modifications, the plant was subjected to a one-year operational test to 
demonstrate that the plant had achieved the design criteria.  The operational test, which included treated 
water quality monitoring in accordance with a monitoring program developed by the NDSDH, indicated the 
plant was able to consistently reduce arsenic concentrations from approximately 0.085 mg/L in the source 
water to 0.002 mg/L following treatment.   
 
Richland Rural Water Treatment System 
 
Construction to expand the Richland Rural water treatment plant and distribution system began in 1990.  
During construction, approximately 300 miles of water distribution pipeline were placed, seven additional 
water storage reservoirs were added, three additional water supply wells were drilled and the treatment 
system was approximately doubled in size.  Construction in all areas outside of Milnor was completed by 
September 1991.   
 
Construction to add Milnor to the distribution system began in September 1991.  During the summer of 
1992, a 135,000-gallon drinking water reservoir and distribution system to approximately 300 homes and 
businesses were added before construction was completed in September 1992.  Final testing, construction 
restoration, and drilling of an additional well were completed by June 1993.  
 
Institutional Controls 
 
In 1993, NDSDH prepared a review document identifying institutional controls (ICs) for the site that were 
feasible and implementable.  The following ICs were proposed by NDSDH: 
 

1. Initiate economic incentives to maximize public participation in the rural water supply project. 
2. Restrict public water supply well use within the project area.  
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3. Propose to require water quality monitoring of new wells within the project area. 
 
NDSDH indicated that economic incentives (IC No. 1) were used to reduce the cost to implement the 
remedy.  These incentives included a design/construction grant from the EPA’s CERCLA program and a 
reduction in the initial rural water membership fee from $250 to $50.  The economic incentives were 
provided during the remedial action as a limited time offer to encourage participation in connecting to the 
rural water district.  These incentives were not intended to continue following completion of the remedial 
action.   
 
Restrictions on public water supply well use within the project area (IC No. 2) were determined to already 
be in place through the state’s enforcement of the SDWA, which requires public water systems to 
discontinue use of wells that exceed an MCL or provide treatment to achieve compliance.  In addition to 
requiring compliance with the SDWA, NDSDH indicated that it would require each public water system 
(PWS) within the project area to annually monitor for the presence of arsenic contamination for the life of 
the project.  The frequency of monitoring was later reduced to once every three years in accordance with 
SDWA regulations.   
 
In addition to the public water supply well restriction, the IC document indicated that the municipalities of 
Lidgerwood, Wyndmere and Milnor require that all city residents connect to the respective municipal water 
system.  This requirement is imposed through city ordinances that restrict the use of private water supply 
wells for domestic consumption.  Irrigation and other non-consumptive uses are not restricted.  An example 
Milnor ordinance is appended to the IC document.  However, Section 4 of the ordinance indicates that the 
connection requirement only applies for buildings located within 200 feet of the city water main.  It was not 
clear how many buildings might be excluded by the 200 feet limit. 
 
For IC No. 3, NDSDH proposed an amendment to the North Dakota Administrative Code (NDAC) Section 
33-18 Water Well Construction and Water Well Pump Installation requiring all newly constructed wells 
completed by North Dakota certified drilling contractors within the project area be subject to at least one 
analytical test of the groundwater for arsenic prior to consumptive use.  This proposal was not accepted.   
 
Other groundwater monitoring activities identified in the ROD were not implemented, as groundwater 
monitoring was not deemed necessary to evaluate the effectiveness of the primary component of the 
remedy, to provide drinking water that meets the arsenic standard.   
 

Remedy Operation and Maintenance 
 
No long-term operation and maintenance (O&M) requirements have been identified for the clay cap 
installed at the former bait-mixing site or the point-of-use treatment systems.  These were interim measures 
used prior to selection and implementation of the remedy, and therefore, they are not subject to long-term 
O&M.  
 
Long-term O&M of the treatment plants is performed by the respective operators: City of Lidgerwood for 
the Lidgerwood treatment plant, City of Wyndmere for the Wyndmere treatment plant and Southeast Water 
Users (formerly Richland Rural Water Association) for the Richland Rural water treatment plant.   
 
The primary activities associated with O&M of the treatment and distribution systems include: 
 

• Water supply well operation and maintenance; 
• Routine treatment plant process monitoring and quality control; 
• Distribution system operation and maintenance; and 
• Water quality reporting to the NDSDH. 

 
A water quality monitoring program based on SDWA requirements for water treatment plants was 
approved by EPA and the NDSDH in July 1990.  The program included three-year monitoring 
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requirements; inorganic chemical sampling and analytical requirements; approved laboratory guidelines; 
and reporting, public notification and record keeping requirements.  Water quality monitoring results for 
the treatment plants were appended to their respective Remedial Action Reports, and these results were 
found to confirm that each plant had achieved the ROD objective of reducing human exposure to arsenic-
contaminated groundwater and was in compliance with the SDWA MCL for arsenic. 
 
Each plant currently monitors water quality in accordance with an O&M plan developed by the NDSDH 
and approved by EPA specifically for their plant.  Responsibility for O&M of the Lidgerwood treatment 
plant was assumed by the City of Lidgerwood in February 1991.  Responsibility for O&M of the 
Wyndmere treatment plant was assumed by the City of Wyndmere in March 1991.  Responsibility for 
O&M of the Richland Rural treatment plant was assumed by the Southeast Water Users in July 1993.  Each 
of these entities provided an O&M financial assurance plan to ensure that each plant is sufficiently funded 
to continue O&M. 
 
In addition, the NSDSH routinely monitors community drinking water supply systems for compliance with 
SDWA MCLs.  Yearly treatment plant inspections and testing have demonstrated that the treatment and 
distribution systems for Lidgerwood, Wyndmere and Richland Rural have met the SDWA requirements.  
Copies of the most recent inspection reports and monitoring data, as provided by the NDSDH, are included 
as Attachment 2. 
 
Since the last five-year review in 1999, the annual costs associated with operation and maintenance of the 
water treatment plants are as follow: 

 
Table 2. Summary of O&M Costs 

 

System 2000 2001 

Richland Rural System(1) $254,400(2)/$154,000(3) $264,400(2)/$166,700(3) 

Lidgerwood $25,000(4) $20,300 

Wyndmere $30,400 $37,700 
 
Notes: (1) O&M costs for the Richland system are for delivery of treated water to affected residents within 

the Site boundary, including delivery of treated water to the Milnor distribution system. 
 (2) Includes long-term debt. 
 (3) Excludes long-term debt. 
 (4) Costs were higher in 2000 than 2001 due to one time equipment replacement cost. 
 
The original estimate of routine annual O&M costs for the Richland system included in the 1986 ROD was 
approximately $72,000 ($35,000/yr for service to affected residents living within Richland’s existing 
service area and $37,000/yr for affected residents living outside Richland’s existing service area).  The 
O&M costs estimated in the ROD correspond to approximately $212,000/yr in 2002 dollars, based on 
current USEPA guidance for evaluating cost estimates, which recommends use of constant dollars (no 
adjustment for inflation) and a 7% discount rate (USEPA, 2000).   
 
The actual O&M costs for the Richland system include costs for delivery of treated water to the Milnor 
distribution system.  In addition, the 2001 O&M costs include cost associated with providing water service 
to the Town of Havana, which is located within the Superfund Site boundary but previously obtained water 
from another source.  Because these components were not included in the original ROD cost estimates, the 
actual O&M costs and the ROD estimates cannot be directly compared.  However, the actual costs appear 
to be generally consistent with the ROD estimates, allowing for the additional service components.      
 
The 1986 ROD amendment provided for the reimbursement of a portion of the capital costs associated with 
construction and subsequent repair of the Lidgerwood treatment plant and improvement of the Wyndmere 
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treatment plant.  O&M costs for these facilities are not included under the Superfund program but have 
been included for informational purposes.  
 

V. Progress Since First Five-Year Review 

 
No recommendations or follow-up actions for protectiveness were noted in the first Five-Year Review 
Report.  
 

VI. Five-Year Review Process 

 
This is the second five-year review of the Arsenic Trioxide Superfund Site. 
 

Administrative Components 
 
The Arsenic Trioxide Site five-year review team was lead by Rebecca Thomas, the EPA five-year review 
project manager, and included technical staff from EPA and it's contractor, MFG, Inc.  Victor Ketellaper of 
EPA is the project manager for the Arsenic Trioxide Site and Rob Henneke of EPA acted as the 
Community Involvement Coordinator for the Site. 
 
The review was initiated in July 2002 and included the following components: 
 

• Community Involvement, 
• Local Interviews, 
• Document Review, 
• Data Review,  
• Site Inspection and 
• Five-Year Review Report Development and Review 

 
The schedule for the review extended through May 2003. 
 

Community Involvement 
 
During the weeks of July 22, 2002 and July 29, 2002, a notice was placed in the local newspapers to inform 
the local communities that a five-year review was being conducted.  The notice summarized the site issues 
and directed the public on how to obtain additional information and submit their questions or comments 
regarding the review to EPA.  The notice was published in the following publications: 
 

• The Fargo Forum (legal notice only), 
• Wahpeton Daily News, 
• Richland County News-Monitor, 
• Lisbon County Gazette, and 
• Milnor Teller 

 
Two comments were received from the public in response to the public notices.  One comment was 
received from a rural water user concerning the protectiveness of the remedy and the high cost to connect 
to the rural water district.  The second comment was a request for a copy of the final 5-year review.   
 
Interviews were conducted with various parties connected to the Site in July 2002.  The following 
individuals with NDSDH, Lidgerwood, Wyndmere and the Southeast Water Users systems were 
interviewed by MFG, Inc.: 
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1. David Glatt, North Dakota Department of Health, Chief Environmental Health, interviewed 

7/15/02; 
2. Jack Long, North Dakota Department of Health, Director Municipal Facilities interviewed 

7/15/02; 
3. Larry Thelen, North Dakota Department of Health, Manager Division of Municipal Facilities, 

interviewed 7/15/02; 
4. Joel Heitkamp, Southeast Water Users, General Manager, interviewed 7/15/02; 
5. Glenn Lueck, City of Lidgerwood, Water Treatment Plant Manager, interviewed 7/16/02; 
6. Bob Fust, City of Lidgerwood, Mayor, interviewed 7/16/02; and 
7. Bob Bucholz, City of Wyndmere, Water Treatment Plant Manager, interviewed 7/17/02. 

 
In June 2003, a notice will be placed in the same local newspapers listed to announce that the five-year 
review has been completed and that copies of the report are available for the public to review at the EPA 
Superfund Records Center in Denver, CO and the city library in Lidgerwood, ND. 
 

Document Review 
 
In preparing this five-year review report, the following documents were reviewed: 
 

• Record of Decision, 1986 
• Approval of Supplemental Remedial Action, Cities of Lidgerwood and Wyndmere, 1988 
• Modification Design Report Lidgerwood Water Treatment Plant, 1989 
• Site Remedial Action Report Lidgerwood Water Treatment Plant, 1991 
• Site Remedial Action Report Wyndmere Water Treatment Plant, 1991 
• Explanation of Significant Difference, 1992 
• Remedial Action report for Operable Unit I and Close Out Report, 1993 
• Revised Institutional Controls Document, 1993 
• Five-year Review, 1999 

 
Full reference citations are included in Attachment 3 for each of the documents reviewed. 
 
Applicable drinking water regulations were also reviewed to identify changes since development of the 
remedy (ROD and ESD). 
 

Data Review 
 
The remedy provides for on-going monitoring of the quality of treated water produced by the treatment 
plants.  This monitoring is being performed by the State, which has primacy for the Public Water System 
Supervision (PWSS) program and includes enforcement for compliance with MCLs.  EPA, Region VIII’s 
Water Management Division provides oversight of the NDSDH’s PWSS program.   

 
In preparing this five-year review report, data from the NDSDH’s routine treated water quality analyses for 
the Lidgerwood, Wyndmere and Richland systems were reviewed.  Arsenic concentrations in the treated 
water samples are listed in Table 3.  Complete reports and laboratory results for the analyses are included in 
Attachment 2. 
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Table 3. Summary of Arsenic Concentrations in Treated Water 
 

Treatment Plant Sample Date Arsenic Concentration 
Mg/L 

Lidgerwood 7/27/94 0.019 
 8/31/98 0.0257 
 6/26/01 0.0311 
Wyndmere 7/27/94 0.0102 
 8/31/98 0.0105 
 6/26/01 0.00721 
Richland (Southeast Water) 7/27/94 0.0076 
 8/31/98 0.00582 
 6/26/01 0.00648 
 
The purpose of this monitoring is to confirm that the water treatment plants are producing water that meets 
the SDWA MCLs.  Monitoring is performed and reported every three years in accordance with SDWA 
requirements. 
 
Arsenic concentrations in the treated water for each treatment plant meet the currently enforceable MCL for 
arsenic of 0.05 mg/L.   
 

Site Inspection 
 
EPA’s project manager performed a site inspection on September 4 – 6, 2002.  During the site inspection, 
the project manager met with water system officials; inspected the Wyndmere, Southeast Water Users and 
Lidgerwood water treatment systems; and inspected the former bait mixing station that was capped with 
clay during the response action.   
 
The former bait mixing area was located and inspected.  The site was found to be well vegetated and the 
goundwater monitoring wells were locked and appeared to be in good condition.  Based on the inspection, 
the cap area may no longer be free draining and ponding of water on the cap could occur.  However, the 
grading of the cap area was difficult to determine due to the vegetation on the site (see photos in 
Attachment 5).   
 
The Wyndmere water treatment system was inspected.  This system treats groundwater using permanganate 
followed by sand filters.  Finished water quality is reported to achieve the new arsenic MCL (0.01 mg/L) 
when the system is operated at 60 percent of design capacity.  It was not determined if the current demand 
was being met by operating at 60 percent of design capacity.  The system appeared to be well operated and 
maintained.  However, during the visit the water treatment plant was not operating due to a 
communications failure (telephone service had been interrupted) between the water treatment plant and the 
level indicators in the storage tanks.  The representatives of the water system were interested in the 
possibility of connecting to the rural water district (Southeast Water Users system), but were concerned that 
the rural water district would not be able to meet the water demand of this community.   
  
The Southeast Water Users system was inspected.  This system treats groundwater by permanganate 
addition followed by green sand filtration to remove arsenic, iron and manganese.  Chlorine and fluoride 
are added prior to distribution.  The new arsenic standard is achieved by this water system. Source wells for 
this system were inspected.  The wells are within a wellhead protection area managed by the rural water 
district.   
 
The rural water system believes it is able to provide water to communities that will not be able to meet the 
new arsenic standard.  An engineering study that evaluates options for providing water from the rural water 
district to these communities was provided to EPA prior to this meeting. 
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In addition to municipalities, individual rural users can elect to be connected to the system.  The cost to 
rural water users is the cost of installation of the water line (estimated cost of $4.00 per foot) and a $700 
membership fee.  This may be too costly for users that require a long distance from the pipeline to the 
home.  During the implementation of the remedy, EPA provided financial assistance such that the cost to 
new rural water users to connect to the system was $50.  If EPA assistance was available to provide a low 
cost connection fee at this time, the district expects about 100 households to take advantage of such an 
offer.  The rural water district allows anyone to fill bottles of water for no charge at the water treatment 
plant. 
 
The point-of-use treatment units provided during implementation of the remedy were discussed.  The 
reported experience was that these systems were not effective, particularly if the pretreatment softening 
step malfunctioned.   Due to this technical issue and the fact that the units were intended as an interim 
measure and not a component of the remedy, it is unlikely that any of these systems are functioning. 
  
The rural water system officials expressed concerns that communities may be able to obtain funds from 
several sources to upgrade their water treatment systems to meet the new arsenic standard.  This could 
result in a greater expenditure of federal funds than connecting these systems to the rural water district.  It 
was recommended that the different agencies within the federal government coordinate funding of these 
projects to assure that the lowest cost alternative is implemented at these communities, resulting in an 
overall savings to the federal government.  
 
The Lidgerwood system was inspected.  This system treats groundwater with permanganate followed by 
sand filtration.  The water is chlorinated prior to distribution.  As currently operated, the new arsenic 
standard is not achieved.  Lidgerwood applied for and was accepted as a test site under the EPA’s Office of 
Research and Development program to evaluate cost effective treatment technologies for small public 
water supplies to achieve the new arsenic standard.  However, acceptance of a test site does not guarantee 
that a demonstration project will be initiated.  A vendor must propose to conduct a demonstration at 
Lidgerwood in order for testing to occur at this facility.   
 
During the site inspection in September 2002, the system appeared to be well maintained.  Many of the 
concerns expressed by the operator were maintenance items and not related to the facility achieving the 
new arsenic MCL. 
 
Connecting this system to the rural water district was discussed.  The primary objection was that rural 
water district would not be able to provide adequate fire flows.  
 

Interviews 
 
MFG, Inc. contacted officials with the NDSDH, Lidgerwood, Wyndmere and the Richland Rural system 
for interviews.  In addition, a concerned citizen contacted the EPA RPM.  Eight interviews were completed. 
 
The primary concern or comment made by most of the individuals contacted pertained to the new arsenic 
MCL that will become enforceable in January 2006.  Overall, awareness of the new MCL was relatively 
high.   
 
Summary of Interview Highlights 
 

Jack Long, Chief of Environmental Health at NDSDH, expressed concern that one or more of the 
treatment plants will likely not be able to meet the new MCL and that it may not be possible to 
easily modify the plants to meet the new standard.  He also expressed concern that the revised 
standard may not be protective enough and stated that EPA should revise its remedy to ensure the 
citizens of southeastern North Dakota have a safe drinking water supply.  Additionally, Mr. Long 
indicated it would be appropriate to investigate the public and private drinking water systems in 
areas surrounding the Superfund Site boundary, as well as follow-up with all citizen that elected to 
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use point-of-use water treatment systems in lieu of connecting to the public systems because their 
decision may have been based on the old MCL. 
 
Joel Heitkamp, General Manager at Southeast Water Users, indicated he believes that the Site 
boundary is not broad enough.  He has made a request to NDSDH to expand the water supply 
distribution area to include several surrounding communities that he believes will not be able to 
meet the new MCL.  Southeast Water Users recently completed a grant-funded study of options 
for providing treated water to these areas, including Lidgerwood and Wyndmere.  Mr. Heitkamp 
forwarded a copy of this study to the EPA project manager.   
 
Mr. Glenn Lueck, Water Treatment Plant Manager at the City of Lidgerwood, indicated that their 
treatment plant is in very poor condition (roof is falling off), and it has experienced a steady 
decline in performance with arsenic concentrations in the treated water steadily increasing from 
0.017 to 0.031 mg/L.  Mr. Lueck indicated that the arsenic standard is very low and that it will be 
expensive for Lidgerwood to comply with it.  He also indicated that Lidgerwood has applied to 
participate in an EPA-sponsored pilot program for communities impacted by the revised MCL and 
is waiting to hear if it has been accepted. 
  
Mr. Bob Bucholz, Water Treatment Plant Manager for the City of Wyndmere, reported that the 
Wyndmere treatment plant is able to produce water with an arsenic concentration of about 0.007 
mg/L if the plant is operated at a flow rate of 60-70 gpm.  This is significantly lower than the 
original design flow rate for the plant of 100 gpm.  Mr. Bucholz indicated that the plant might 
have future problems with manganese, if pending changes in that standard are made.  In addition, 
he indicated a general desire by the Town Council and residents to receive treated water from the 
Richland Rural system because the Richland water is softer and generally of better quality than the 
water produced by the City of Wyndmere.     
 
Mr. Darrell Jelanick, a concerned citizen, contacted the EPA RPM to express concern that the tap 
fees were too high for the rural water district and were not affordable to most families in the area.  
Mr. Jelanick also pointed out that many homes were not connected at the time of the cleanup 
because older folks owned them.  Now younger families are purchasing the homes and would like 
to be able to connect to the rural water supplier.  Mr. Jelanick also indicated that the point-of-use 
treatment systems supplied as an interim measure are no longer functioning.   

 

VII. Technical Assessment 

Question A: Is the remedy functioning as intended by the decision documents? 
 
The review of documents, data, ARARs, interviews and the results of the site inspection indicate that 
overall the remedy is functioning as intended by the ROD, as modified by the ESD.  Specifically, the 
treatment plants are producing water that meets the currently enforceable MCL for arsenic and the treated 
water is distributed to the affected residents. 
 
The City of Lidgerwood plant operator reports that the plant performance for arsenic removal is declining, 
and the City of Wyndmere plant operator reports that the plant cannot achieve the new arsenic standard at 
full capacity.  It is unclear, based on the currently available data, if these reported operational limitations 
could be corrected by changes to plant operational procedures or other plant adjustments.  
 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives used at the time of the remedy selection still valid? 
 
The SDWA MCL for arsenic applicable to Community Water Systems (CWS) was revised from 0.05 mg/L 
to 0.01 mg/L effective February 22, 2002.  The new MCL will become enforceable January 23, 2006.  
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Treatment data indicate that the Richland Rural treatment plant will be able to achieve the revised MCL 
under its existing operating conditions.  The Wyndmere treatment plant will be able to achieve the revised 
MCL under its existing operating conditions, but may not be able to achieve this standard at full capacity.  
The Lidgerwood treatment plant will not meet the revised MCL without modification or replacement.   
   

Question C: Has any other information come to light that could call into question the protectiveness 
of the remedy? 
 
There is no other information that calls into question the protectiveness of the remedy. 
 

Technical Assessment Summary 
 
According to the data reviewed, the site inspection and interviews, the remedy is currently operating and 
functioning as intended by the ROD, as modified by the ESD.  However, the SDWA MCL for arsenic was 
lowered from 0.05 mg/L to 0.01 mg/L effective February 2002, and the new MCL will become enforceable 
in January 2006.  One of the treatment plants included in the remedy will not be able to achieve the new 
arsenic MCL.  Therefore, follow-up actions will be required to ensure on-going protectiveness of the 
remedy. 
 

VIII. Issues 

 
Based on the information collected during the second five-year review report, the following issues were 
identified: 
 
 

Table 4. Issues Identified 
 

 
Item 
No. 

 
Issue 

 
Affects Current 

Protectiveness of 
Remedy 

 
Affects Future 

Protectiveness of 
Remedy 

1  
Arsenic MCL has been revised from 50 ug/l to 10 ug/l.    

 
Yes 

 
Yes 

2  
The new arsenic MCL may prompt additional affected 
residents to connect to the rural water system. 

 
Yes 

 
Yes 

3  
Lidgerwood treatment plant is currently not achieving 
the revised standard for Arsenic. 

 
Yes 

 
Yes 

4  
Wyndmere treatment plant may not achieve revised 
standard when operated at full capacity. 

 
Potentially 

 
Potentially 

5  
Communities located within the boundaries of the 
Superfund Site, for which action was not necessary 
under old arsenic standard, may now require an action to 
achieve new standard. 

 
Potentially 

 
Potentially 

6 The background concentration estimated in the remedial 
investigation is greater than the revised arsenic standard. 
The background concentration of arsenic should be re-
evaluated based on improved scientific methods. 

No No 
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IX. Recommendations and Follow-Up Actions 

 
Table 5. Recommendations and Follow-Up Actions 

 
Item 
No. 

Issue Recommendation for Follow Up Party 
Responsible 

1 Arsenic MCL has been 
revised from 50 µg/L to 10 
µg/L. 

Identify and evaluate alternatives for 
improving or replacing Lidgerwood and or 
Wyndmere treatment plants. 

EPA & 
NDSDH 

2 The new arsenic MCL may 
prompt additional affected 
residents to connect to the 
rural water system. 

Increase public awareness of new arsenic 
MCL and promote further public participation 
in the remedy. 

EPA & 
NDSDH 

3 Lidgerwood treatment plant 
is currently not achieving the 
revised standard for Arsenic. 

Address under Item 1 above.  EPA & 
NDSDH 

4 Wyndmere treatment plant 
may not achieve revised 
standards when operated at 
full capacity. 

Address under Item 1 above. EPA & 
NDSDH 

5 Communities located within 
the Superfund Site, for which 
action was not necessary 
under old arsenic standard, 
may now require an action to 
achieve new standard. 

Investigate water quality of potentially 
affected communities and rural residents. 

EPA & 
NDSDH 

6 The background 
concentration estimated in 
the remedial investigation is 
greater than the revised 
arsenic standard. The 
background concentration of 
arsenic should be re-
evaluated based on improved 
scientific methods. 

Re-evaluate background arsenic concentration 
in groundwater. 

EPA & 
NDSDH 

 
 
EPA should address the above listed items in conjunction with NDSDH and the local communities.  
Evaluations related to the treatment plants should be performed in a timely fashion such that the selected 
improvements or modifications may be completed and demonstrated prior to the January 2006 enforcement 
date for the new arsenic MCL.   
 

X. Protectiveness Statement 

 
The remedy as designed, constructed and operated may no longer be protective because the arsenic MCL 
has been lowered (effective February 2002; enforceable January 2006).  In order to assure that the remedy 
is protective, the EPA and NDSDH should work together to complete the follow-up actions listed above 
and ensure that the improvements or modifications are made as necessary to provide residents living within 
the boundaries of the Superfund Site with water that meets the new arsenic MCL. 
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XI. Next Review 

 
This Site requires ongoing five-year reviews in accordance with CERCLA §121(c).  The next five-year 
review for the Arsenic Trioxide Site is to be completed by May 2008, five years from the date of 
completion of this review. 
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ATTACHMENT 3 
 

DOCUMENTS REVIEWED 



 

 

Documents Reviewed: 
 
Bureau of Reclamation, 1989, Modification Design Report, Lidgerwood (North Dakota) Water Treatment 

Plant, June 1989. 
 
City of Lidgerwood, 1991, Draft Superfund Site Remedial Action Report, Lidgerwood Water Treatment 

Plant Modification, Arsenic Trioxide Superfund Site, Lidgerwood, North Dakota, March 1991. 
 
City of Wyndmere, 1991, Draft Superfund Site Remedial Action Report, Wyndmere Water Treatment 

Plant Modification, Arsenic Trioxide Superfund Site, Wyndmere, North Dakota, March 1991. 
 
U.S. Environmental Protection Agency, 1986, Superfund Record of Decision: North Dakota Arsenic 

Trioxide Site, September 26, 1986. 
 
U.S. Environmental Protection Agency, 1988, Approval of Supplemental Remedial Action, Cities of 

Lidgerwood and Wyndmere, North Dakota, Arsenic Trioxide Superfund Site, February 5, 1988. 
 
U.S. Environmental Protection Agency, 1992, Superfund Program Information Notice, Arsenic Trioxide 

Superfund Site, Southeastern North Dakota, September1992. 
 
U.S. Environmental Protection Agency, 1992, Explanation of Significant Differences, Arsenic Trioxide 

Site, September 25, 1992. 
 
U.S. Environmental Protection Agency, 1993, Remedial Action Report for Operable Unit I (OUI) and 

Close Out Report for the North Dakota Arsenic Trioxide Superfund Site, June 30, 1993. 
 
U.S. Environmental Protection Agency, 1999, Five-year Review (Type I), Arsenic Trioxide Superfund 

Site, Richland, Ransom, and Sargent Counties, North Dakota, January 19, 1999. 
 
 
 



 

 

ATTACHMENT 4 
 

INTERVIEW RECORDS 
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OSWER No. 9355-7—03B-P 

INTERVIEW RECORD 

Site Name: Arsenic Trioxide Superfund Site EPA ID No.:  

Subject: Second Five-Year Review Time: 10:20  Date:  7/15/02 

Type: ⊠ Telephone ⃞ Visit ⃞ Other ⃞ Incoming ⊠ Outgoing 
Location of Visit:    

CONTACT MADE BY: 

Name:  D. Pastor Title:  Senior Engineer Organization: MFG, Inc. 

INDIVIDUAL CONTACTED: 

Name:  L. David Glatt Title:  Chief Environmental Health  
Organization:  North Dakota 
Department of Health 

Telephone No.: (701) 328-5152  Street Address: P.O. Box 5520 1200 Missouri Ave 
Fax No.: (701) 328-5200  City, State, Zip: Bismarck, ND 58504-5264 
E-Mail Address:      

Summary Of Conversation 

1.    Are you aware of any departmental (NDSDH) concerns regarding the Arsenic Trioxide Superfund Site or its remedy 
       operations?  If so, please detail. 

Yes, the new arsenic MCL for drinking water is a concern.  The remedy is no longer effective because some cities will not 

be able to comply with the new MCL using their current treatment technology.  

 

2.    Have water quality analyses and routine monitoring for the three treatment plants identified any violations of the  
       ARARs identified in the ROD? 

Not aware of any violations under the current MCLs.  See Jack Long (Director of Municipal Facilities) for data regarding  

compliance and results of inspections. 

 

3.    Have there been any complaints, violations or other incidents associated with the treatment plants or distribution  
       systems? 

Not aware of any.  See Jack. 

 

4.    Do you feel informed about the activities at the site and progress made in the last five years? 

Yes.        

 

5.    Do you have any comments, suggestions, or recommendations regarding the site’s long-term management? 
       If so, what types of future problems do you think either (1) could occur; or (2) would concern you at this site? 

Under the new MCL, one or more municipal water systems will need to be upgraded to provide continued compliance. 

 
Other Comments:   

 
Has had communication with EPA regarding the long term effectiveness of the remedy. 
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OSWER No. 9355-7—03B-P 

INTERVIEW RECORD 

Site Name: Arsenic Trioxide Superfund Site EPA ID No.:  

Subject: Second Five-Year Review Time: 1:30  Date:  7/15/02 

Type: ⊠ Telephone ⃞ Visit ⃞ Other ⊠ Incoming ⃞ Outgoing 
Location of Visit:    

CONTACT MADE BY: 

Name:  D. Pastor Title:  Senior Engineer Organization: MFG, Inc. 

INDIVIDUAL CONTACTED: 

Name:  Jack Long Title:  Director Municipal Facilities  
Organization:  North Dakota 
Department of Health 

Telephone No.: (701) 328-5222  Street Address: P.O. Box 5520 1200 Missouri Ave 
Fax No.: (701) 328-5200  City, State, Zip: Bismarck, ND 58504-5264 
E-Mail Address:      

Summary Of Conversation 

1.    Are you aware of any departmental (NDSDH) concerns regarding the Arsenic Trioxide Superfund Site or its remedy 
       operations?  If so, please detail. 

Department is concerned that the new standard does not provide an adequate safety factor (10 ppb was a compromise) – may 

need greater protection.  It may not be possible to modify the existing treatment plants to meet the new MCL, which would

leave a portion of the population at risk.   Further, residents may not have adequate access to information about the new  

standard.  It is possible that some residents may have elected to not be connected to the drinking water system because the 

arsenic concentrations in their well were slightly above or below the old MCL of 50 ppb.  Will these residents be allowed 

to reevaluate this decision based on the new lower MCL? 

2.    Have water quality analyses and routine monitoring for the three treatment plants identified any violations of the  
       ARARs identified in the ROD? 

Not aware of any. 

3.    Have there been any complaints, violations or other incidents associated with the treatment plants or distribution  
       systems? 

Aside from a few concerns about the arsenic levels, not aware of any complaints. 

4.    Do you feel informed about the activities at the site and progress made in the last five years? 

Well informed by counterparts at the Division. 

5.    Do you have any comments, suggestions, or recommendations regarding the site’s long-term management? 
       If so, what types of future problems do you think either (1) could occur; or (2) would concern you at this site? 

Water systems have and continue to be properly managed to meet the previous MCL of 50 ppb.  Cannot be managed as  

currently configured to meet the new MCL.  Existing system cannot be easily modified to meet the new MCL – will need  

substantial changes to the treatment processes .  

Other Comments:  

The original remedy included distribution of point of use treatment systems.  Not sure adequate follow-up has been 

performed to ensure that these systems are being maintained. 

Also, there are communities that were not included in the Superfund site based on the old MCL.  These communities will 

now be affected by the new standard.  – see attached email message 
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OSWER No. 9355-7—03B-P 

INTERVIEW RECORD 

Site Name: Arsenic Trioxide Superfund Site EPA ID No.:  

Subject: Second Five-Year Review Time: 10:45  Date:  7/15/02 

Type: ⊠ Telephone ⃞ Visit ⃞ Other ⃞ Incoming ⊠ Outgoing 
Location of Visit:    

CONTACT MADE BY: 

Name:  D. Pastor Title:  Senior Engineer Organization: MFG, Inc. 

INDIVIDUAL CONTACTED: 

Name:  Larry Thelen 
Title:  Manager Div of Municipal 
Facilities  

Organization:  North Dakota 
Department of Health 

Telephone No.: (701) 328-5257  Street Address: P.O. Box 5520 1200 Missouri Ave 
Fax No.: (701) 328-5200  City, State, Zip: Bismarck, ND 58504-5264 
E-Mail Address:      

Summary Of Conversation 

1.    Are you aware of any departmental (NDSDH) concerns regarding the Arsenic Trioxide Superfund Site or its remedy 
       operations?  If so, please detail. 

Yes, Lidgerwood will not meet the new standard.  Wyndmere and Rural system will likely meet new standard. 

2.    Have water quality analyses and routine monitoring for the three treatment plants identified any violations of the  
       ARARs identified in the ROD? 

No.  Will provide copies of recent inspection reports and water quality data from 2001 test (most recently available). 

3.    Have there been any complaints, violations or other incidents associated with the treatment plants or distribution  
       systems? 

Have had discussions with Lidgerwood regarding process operations and how plant will meet new standard with current 

equipment. 

4.    Do you feel informed about the activities at the site and progress made in the last five years? 

No.  Has personally not had much direct involvement.  Site was previously handled by Water Quality Division.  

5.    Do you have any comments, suggestions, or recommendations regarding the site’s long-term management? 
       If so, what types of future problems do you think either (1) could occur; or (2) would concern you at this site? 

Rural system is the best maintained system, and all of the systems are currently meeting management requirements. 

Other Comments:  

No other comments. 
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OSWER No. 9355-7—03B-P 

INTERVIEW RECORD 

Site Name: Arsenic Trioxide Superfund Site EPA ID No.:  

Subject: Second Five-Year Review Time: 8:20 Date:  7/15/02 

Type: ⊠ Telephone ⃞ Visit ⃞ Other ⃞ Incoming ⊠ Outgoing 
Location of Visit:    

CONTACT MADE BY: 

Name:  D. Pastor Title:  Senior Engineer Organization:  MFG, Inc. 

INDIVIDUAL CONTACTED: 

Name:  Joel Heitkamp Title:  Manager 
Organization:  Southeast Rural Water 
System 

Telephone No.: (701) 242-7432 (701) 242-7722 Street Address: 202 Main St. Box 10 
Fax No.:   City, State, Zip: Mantador, ND 58058 
E-Mail Address:      

Summary Of Conversation 

1.    What is your overall impression of the project (general sentiment)? 

       The Site boundary is not broad enough, and a request has been made to State Health to expand water supply coverage to the

towns of Oakes and Lamar.  These towns have central municipal supply with minimal treatment and likely do not meet  

the arsenic standards. 

2.    Are the treatment plant and distribution systems functioning as expected?  How well are the systems performing? 

       The Rural system currently meets the new standard and is running well.  Source water As concentrations are typically 10 ppb

and system routinely treats to 6-7 ppb or less.  Is aware that Lidgerwood will not meet the new standard. 

3.    What do the source water and treated water monitoring data show?  Are there any trends in the data? 

Steady source water and treated water levels.  No trends in the data. 

4.    Have there been any changes in the treatment processes since the plant was upgraded?  If so, were they related to  
       changes in source water quality? 

Currently add polyphosphate as a corrosion inhibitor for lead/copper.  Performed $1.5 million in improvement to increase   

storage capacity and install parallel pipelines. 

5.    Do you have any recommendations for adjusting plant operations to improve performance? 

No, plant is currently working well.  Would have to be modified if standard is changed again. 

6.    Do you have any comments, suggestions, or recommendations regarding the project? 

Lidgerwood plant is in poor condition.  Recommends expanding Rural system rather than upgrading multiple city treatment

plants. 

7.    Other Comments 

Recently completed a grant-funded study of treatment options for Hankinson, Lidgerwood, Wyndmere, Oakes, and Lamar 

that concluded that expansion of the Rural system was best alternative.  This has been forwarded to State and EPA-  

Washington as an alternative for addressing drinking water quality on a regional basis.  Will forward a copy of the study 

to Victor Ketellaper (EPA project manager). 
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OSWER No. 9355-7—03B-P 

INTERVIEW RECORD 

Site Name: Arsenic Trioxide Superfund Site EPA ID No.:  

Subject: Second Five-Year Review Time: 10:30 Date:  7/16/02 

Type: ⊠ Telephone ⃞ Visit ⃞ Other ⃞ Incoming ⊠ Outgoing 
Location of Visit:    

CONTACT MADE BY: 

Name:  D. Pastor Title:  Senior Engineer Organization:  MFG, Inc. 

INDIVIDUAL CONTACTED: 

Name:  Glenn Lueck Title:  Water Treatment Plant Manager Organization:  City of Lidgerwood 
Telephone No.: (701) 538-4451  Street Address:   
Fax No.:   City, State, Zip:   
E-Mail Address:      

Summary Of Conversation 

1.    What is your overall impression of the project (general sentiment)? 

       Overall, the treatment plants provide a good solution and people are generally happy.  With respect to the Lidgerwood plant,

engineers familiar with the local construction practices should have been used. 

2.    Are the treatment plant and distribution systems functioning as expected?  How well are the systems performing? 

       Treatment system has experienced a steady decline in performance and arsenic levels in the treated water are increasing. 

Having problems producing clear water due to clogging of under drains and roof is in very poor condition (falling off). 

No problems with distribution system. 

3.    What do the source water and treated water monitoring data show?  Are there any trends in the data? 

Arsenic levels in the source water are steady.  Arsenic levels in the treated water have steadily increased from 17 ppb to 30

ppb. 

4.    Have there been any changes in the treatment processes since the plant was upgraded?  If so, were they related to  
       changes in source water quality? 

No changes in the overall process.  Have been changing reagent dosing rates to counteract declining performance.  Water 

demand has remained generally steady, aside from periodic seasonal peaks (current high summer demand). 

5.    Do you have any recommendations for adjusting plant operations to improve performance? 

Plant needs to be rebuilt.  It is falling apart and current process cannot be modified to meet new MCL.  

6.    How would you characterize local public awareness of the new arsenic MCL?  What is their level of concern? 

People in town are fairly aware of the new standard.  Some are surprised and believe it is too low.  Overall, people are not 

too concerned. 

7.    Other Comments 

Think new arsenic standard is too low and it will be expensive to comply with it. 

Lidgerwood has applied to participate in an EPA pilot program through the State.  Waiting to hear if accepted. 
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OSWER No. 9355-7—03B-P 

INTERVIEW RECORD 

Site Name: Arsenic Trioxide Superfund Site EPA ID No.:  

Subject: Second Five-Year Review Time: 9:50 Date:  7/16/02 

Type: ⊠ Telephone ⃞ Visit ⃞ Other ⃞ Incoming ⊠ Outgoing 
Location of Visit:    

CONTACT MADE BY: 

Name:  D. Pastor Title:  Senior Engineer Organization:  MFG, Inc. 

INDIVIDUAL CONTACTED: 

Name:  Bob Fust Title:  Mayor Organization:  City of Lidgerwood 
Telephone No.: (701) 538-4541 @ Lumber yard Street Address:   
Fax No.:   City, State, Zip:   
E-Mail Address:      

Summary Of Conversation 

1.    What is your overall impression of the project (general sentiment)? 

       EPA built the plant and now it is considered not good enough.  Quite a bit of money will be required to upgrade the plant to  

meet the new standard.  Community should not have to pay this cost. 

2.    Are the treatment plant and distribution systems functioning as expected for your community? 

       Treatment plant is falling apart.  Plant should have been constructed of different materials and is susceptible to moisture 

problems (dehumidifier cannot keep up and building materials starting to degrade).  Distribution system is good - replaced 

all cast iron lines with new PVC. 

3.    Does the quality of water delivered meet your expectations? 

Yes, given the available resources, plant works O.K.  Have periodic episodes of colored water because plant is only attended

by a part-time operator. 

4.    Does the quantity of water delivered meet your expectations? 

       Yes, City has plenty of water 

5.    Do you have any recommendations to improve the water and/or the treatment and delivery systems? 

Not qualified to recommend improvements.  However, any improvements should be financed by EPA. 

6.    How would you characterize local community awareness of the new arsenic MCL? 

People are aware of the arsenic issue.  They are concerned about cost but also concerned about arsenic. 
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OSWER No. 9355-7—03B-P 

INTERVIEW RECORD 

Site Name: Arsenic Trioxide Superfund Site EPA ID No.:  

Subject: Second Five-Year Review Time: 10:30 Date:  7/17/02 

Type: ⊠ Telephone ⃞ Visit ⃞ Other ⊠ Incoming ⃞ Outgoing 
Location of Visit:    

CONTACT MADE BY: 

Name:  D. Pastor Title:  Senior Engineer Organization:  MFG, Inc. 

INDIVIDUAL CONTACTED: 

Name:  Bob Bucholz Title:  Water Treatment Plant Manager Organization:  City of Wyndmere 
Telephone No.: (701) 439-2412  Street Address:   
Fax No.:   City, State, Zip:   
E-Mail Address:      

Summary Of Conversation 

1.    What is your overall impression of the project (general sentiment)? 

Plant does a pretty decent job for its size, but EPA should have made it bigger.  

2.    Are the treatment plant and distribution systems functioning as expected?  How well are the systems performing? 

The plant was designed to reduce arsenic levels to below 10 ppb at a flow rate of 100 gpm.  However, plant must be  

operated at 60 to 70 gpm to meet this level of treatment.  

3.    What do the source water and treated water monitoring data show?  Are there any trends in the data? 

Arsenic concentrations in the source water have increased slightly from 50 to 52/55 ppb over the last 5 years.  Arsenic 

concentrations in the treated water depend on the plant flow rate – typically 6.9 ppb at 60 gpm and over 10 ppb at 100 gpm.

Source water is very hard – high calcium. 

4.    Have there been any changes in the treatment processes since the plant was upgraded?  Any changes in water  
       demand? 

No changes in the process.  Water demand has remained steady – town population of 500 has not changed much in the five 

years. 

5.    Do you have any recommendations for adjusting plant operations to improve performance? 

Could build new plant.  Water is very corrosive and City has had a problem with water corroding copper pipes.  Have 

approximately 10 to 12 breaks per year in the distribution system piping.  Otherwise, distribution system is O.K. 

6.    How would you characterize local public awareness of the new arsenic MCL?  What is their level of concern? 

People in town are fairly aware of the new standard.  Some are surprised and believe it is too low.  Overall, people are not 

too concerned by the arsenic issue. 

7.    Do you have any comments, suggestions, or recommendations regarding the project? 

Plant will have a future problem w/ manganese if pending changes in that standard are made. 

Would be nice to switch the City over to Rural Water system – they have softer, better quality water.  This would be the  

preference of the local residents and the Town Council.  Wyndmere can’t afford to produce water of this quality given its 

current source. 
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OSWER No. 9355-7—03B-P 

INTERVIEW RECORD 

Site Name: Arsenic Trioxide Superfund Site EPA ID No.:  

Subject: Second Five-Year Review Time:   Date:   

Type: ⊠ Telephone ⃞ Visit ⃞ Other ⃞ Incoming ⊠ Outgoing 
Location of Visit:    

Contact Made By: 

Name:  Victor Ketellapper Title:  RPM Organization: EPA 

Individual Contacted: 

Name:  Darrell Jelanick Title:  Homeowner Organization:   
Telephone No.: 701-538-4371  Street Address:   
Fax No.:   City, State, Zip:   
E-Mail Address:      

Summary Of Conversation 
Darrell Jelanick contacted me in response to the advertisement EPA placed in local newspapers regarding the 5-year review study 
at the arsenic trioxide site.  He was concerned that farms that were not connected to rural water system during the construction of 
the remedy are not able to afford to do this now due to the high tap fees.  Many homes were not connected at the time of the 
cleanup.  Now young families are purchasing these farms, and would like to be able to connect to the rural water supplier.  Also, 
the point of use treatment systems supplied as an interim measure, are no longer functioning. 
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Site Visit Photos 
Arsenic Trioxide Superfund Site 

Five Year Review 
September 4-6, 2002 

 
Prepared by  

Victor Ketellapper, USEPA 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 
 

 
 

Photo 1: Wyndmere Water Treatment Plant Building 
 

 
 

Photo 2: Wydmere Underground Water Storage Tank 
 
 
 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 
 
 

 
 

Photo 3: Inside Wyndmere Water Treatment Plant 
 

 
 

Photo 4: Inside Wyndmere Water Treatment Plant 
 
 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 
 
 

 
 

Photo 5: Wyndmere Filters 
 

 
 

Photo 6: Wyndmere Water Treatment Plant-Filters 
 
 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 
 

 
 

Photo 7: Clay Cap in Wyndmere that covers area which arsenic trioxide was mixed. Cap is 
located between the railroad tracks, power lines, and trees.   

 

 
 

Photo 8: Southeast Water Users Rural Water System Wells 
 
 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 

 
 

Photo 9: Underground Water Storage Tank Southeast Water Rural Water System 
 

 
 

Photo 10: Water Treatment Plant Green Sands Filters, Southeast Water Rural Water System 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 

Photo 11: Water Treatment Plant Green Sand Filters, Southeast Water Rural Water System 
 

 
 

Photo 12: Water Treatment Plant, Southeast Water Rural Water System 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 
 

 
 

Photo 13: Water Treatment Plant Green Sand Filters, Southeast Water Rural Water System 
 

 
 

Photo 14: Water Treatment Plant, Southeast Water Rural Water System 
 
 
 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 
 
 

 
 

Photo 15: Southeast Water Rural Water System office building 
 

 
 

Photo 16: Lidgerwood Water Treatment Plant Building 
 
 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 

 
 

Photo 17: Lidgerwood Water Treatment Plant Filters 
 

 
 

Photo 18: Lidgerwood Water Treatment Plant Filters 
 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 

 
 

Photo 19: Lidgerwood Water Treatment Plant 
 

 
 

Photo 20: Lidgerwood Water Treatment Plant Contact Basins 
 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 
 

      
 

Photos 21 and 22: Lidgerwood Water Treatment Plant, Permanganate and Fluoride Chemical 
Feed 

 

 
 

Photo 23: Lidgerwood Water Treatment Plant 
 
 
 
 



Site Visit Photos 
Arsenic Trioxide Superfund Site 

 
 

 
 

Photo 24: Lidgerwood Water Treatment Plant, Sludge Storage Tank 
 

 
 

Photo 25: Lidgerwood Water Tank 




