
 

 

 

 

 

Landmark Environmental LLC 

 

2042 W. 98
th
 Street     Bloomington, Minnesota   55431    Phone: (952) 887-9601    Fax: (952) 887-9605    www.landmarkenv.com 

June 17, 2010                            

 

 

Mr. Allan Timm and Ed Olson 

MPCA VIC Program 

520 Lafayette Road 

St. Paul, MN 55155-4194 

 

Re:   Quarterly Groundwater Monitoring and Dual Phase Extraction System 

Effectiveness Report 

 MN Bio Business Center, Rochester, MN   
 

Dear Mr. Timm and Mr. Olson: 

 

On behalf of the City of Rochester (City) Administration Department, Landmark Environmental, 

LLC (Landmark) has prepared this letter to present a status update for the dual phase extraction 

(DPE) system installed at the above referenced property (Property), as shown in Figure 1.     

 

Introduction 

 

This report documents the monthly DPE system operational and analytical data from May 12, 

2010, as well as quarterly groundwater monitoring data from samples collected on May 12 and 

13, 2010.  The DPE system well locations and equipment layout are provided in Figures 2 and 3, 

respectively.  A system operation and maintenance summary table is included as Table 1.   

 

The DPE system has continued to operate sequentially at all of the DPE system wells after being 

switched from continuous operation at DPE-1 on October 15, 2009.  The DPE system is 

programmed to operate on each well for 45 minutes before switching to the next well and takes 6 

hours to complete one full cycle.  The air sample collection method during sequential operation 

of the DPE system wells consists of a composite Summa canister utilizing a 6-hour flow control 

valve.  Therefore, air emissions from each well are collected during the 6-hour sample collection 

period. 

 

System Operational Results 

 

The volatile organic compound (VOC) and perchloroethene (PCE) concentrations from the May 

12, 2010, sampling event decreased 88.5 percent and 90.1 percent, respectively, compared to the 

concentrations observed during the April 16, 2010, sampling event.  When compared to the 

baseline emissions data from April 9, 2009, the concentrations of VOCs decreased from 

14,613,880 micrograms per cubic meter (ug/m
3
) to 50,553 ug/m

3
 of total VOCs, a decrease of 

99.7 percent (See Figure 4).  PCE concentrations decreased from 11,600,000 ug/m
3
 to 27,900 

ug/m
3
, a decrease of 99.6 percent from the baseline concentration (See Figure 4).  During this 

period, the DPE system removed 9.9 pounds of total VOCs, including 5.5 pounds from PCE (see 

Figure 5 and Table 2).  Through May 12, 2010, the DPE system has removed a total of 2,961 
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pounds of total VOCs and 2,335 pounds of PCE.   Emissions analytical data is provided in Table 

3 and system operational data tables and field data sheets are provided in Attachment A.  The 

emissions analytical reports are included in Attachment B. 

 

The Minnesota Pollution Control Agency’s (MPCA’s) Remediation Risk Analysis Screening 

Spreadsheet (RRASS) spreadsheet was used to evaluate the emissions rates from the DPE system 

and air stripper stacks on the Property during the DPE system sampling event.  The site specific 

emissions rate for PCE during the April 16, 2010, sampling event was 1,730 micrograms per 

second (ug/s) and was below the MPCA screening emissions rate (SER) for chronic risk of 

16,300 ug/s.  The site specific emissions rate for PCE was also below the MPCA SER for acute 

risk of 5,980,000 ug/s.  The RRASS emissions rates are provided in Table 4 and the RRASS 

spreadsheets are provided in Attachment C.   

 

The cumulative total VOC mass removed from the DPE system groundwater discharge during 

air stripper operation was 0.28 pounds on May 12, 2010.  The effluent groundwater discharge 

concentrations were below the City’s Water Reclamation Plant discharge criteria of 2,130 ug/L.  

Mass removal data from the groundwater treatment system is provided in Table 5 and the 

groundwater discharge analytical data is included in Table 6.  The groundwater discharge 

analytical reports are provided in Attachment B.   

 

The groundwater hydrographs for the DPE and monitoring wells show decreasing trends in the 

groundwater elevations when compared to the March 25, 2010, monitoring event (Figure’s 6 and 

7).  Landmark’s groundwater flow interpretation provided in Figure 8 indicates that the DPE 

system has been effective in lowering the water table on the Property.  The groundwater 

elevation data is provided in Table 7.  Well construction information is provided in Table 8. 

 

Groundwater Monitoring Results 

 

Quarterly groundwater sampling was conducted on May 12 and 13, 2010.  After approximately 

11 months of DPE system operation, the PCE concentrations at the following wells have 

decreased (see Figure 9 and Table 9): MW-14 (90%), MW-15 (97%), MW-16 (94%), MW-18 

(90%), MW-20 (67%), DPE-1 (99%), DPE-2 (85%), DPE-3 (99%), DPE-4 (99%), DPE-5 

(85%), DPE-6 (92%), and DPE-8 (99.5%).  Figure 10 shows the isoconcentration contour map 

for PCE.  The groundwater analytical results are included in Table 10 and the groundwater 

analytical reports are included in Attachment B.  Groundwater monitoring field data sheets are 

included in Attachment A.   

 

Per the MPCA’s approval, analysis of the following natural attenuation parameters has been 

discontinued: dissolved calcium, dissolved organic carbon, dissolved iron, dissolved magnesium, 

methane, nitrate as N, sulfate, and sulfide.  The natural attenuation data is provided in Table 11.  

The following field parameter data is still collected at each well on a quarterly basis:  

temperature, conductivity, pH, oxidation reduction potential, and dissolved oxygen (See Table 

12).   
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Conclusions  

 

After analyzing the data from the monthly DPE system and quarterly groundwater monitoring 

and sampling events, the following conclusions can be made: 

 

• The DPE system is operating as designed and has removed a significant amount of VOCs 

in a short period of time.   

 

o From June 29, 2009, through May 12, 2010, the DPE system removed 2,961 

pounds of total VOCs, including 2,335 pounds of PCE from the subsurface.   

 

o DPE system emissions concentrations of VOCs and PCE from February 22, 2010, 

have decreased 99.7 percent and 99.6 percent, respectively, when compared to the 

baseline emissions concentrations.  

 

• The May 12, 2010, site specific emissions rates for PCE of 1,730 ug/s was below the 

SER for both chronic and acute risk.  

 

• Sequential operation of all DPE system wells has effectively lowered the water table at 

the Property. 

 

• DPE system operation has effectively decreased the concentrations of PCE in the 

groundwater at the following wells: MW-14 (90%), MW-15 (97%), MW-16 (94%), MW-

18 (90%), MW-20 (67%), DPE-1 (99%), DPE-2 (85%), DPE-3 (99%), DPE-4 (99%), 

DPE-5 (85%), DPE-6 (92%), and DPE-8 (99.5%).    

 

Recommendations 
 

Landmark recommends continuing sequential operation of all eight DPE wells for the next 

couple of months, or until a significant decrease in emissions concentrations and mass removed 

is observed.      

 

Additional monthly system operational, analytical, and fluid level data will be collected to better 

evaluate the system’s effectiveness at accomplishing remedial goals, and to make adjustments as 

necessary to increase effectiveness.  This data will be carefully monitored and analyzed, and 

system adjustments will be made to maintain efficient mass recovery.   

 

Groundwater monitoring will continue on a quarterly basis to assist in evaluating the effect of the 

DPE system on VOC concentrations in the groundwater.     

 

The monthly DPE system operational results and the groundwater monitoring results will 

continue to be submitted to the MPCA on a quarterly basis.   
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If you have any questions or require additional information, please feel free to contact me at 

jskramstad@landmarkenv.com and (952) 887-9601, extension 205.          

 

Sincerely, 

 
Jason D. Skramstad, P.E. 

 

Cc: Terry Spaeth, City of Rochester 
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THE PROPERTY

FIGURE 1

PROPERTY LOCATION MAP
219 and 223 1ST Avenue Southwest

Rochester, Minnesota

�
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Source:  Rochester, Minnesota Topographic Quadrangle, 7.5-Minute Series
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FIGURE 4

DPE  EMISSIONS CONCENTRATIONS

MN Bio Business Center

221 1st Avenue SW

Rochester, Minnesota
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FIGURE 5

CUMULATIVE MASS REMOVED

MN Bio Business Center

221 1st Avenue SW

Rochester, Minnesota
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FIGURE 6

DPE WELL HYDROGRAPHS

MN Bio Business Center

221 1st Avenue SW

Rochester, Minnesota
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FIGURE 7

MONITORING WELL AND SUMP HYDROGRAPHS

MN Bio Business Center

221 1st Avenue SW

Rochester, Minnesota
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FIGURE 9

PCE CONCENTRATIONS IN GROUNDWATER

MN Bio Business Center

221 1st Avenue SW

Rochester, Minnesota
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Attachment C 
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