
 

 

 

 

 

Landmark Environmental 

LLC 

 

 

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

November 6, 2014 

Sent Via Email 

 

 

Mr. Allan Timm and Ed Olson 

MPCA VIC Program 

520 Lafayette Road 

St. Paul, MN 55155-4194 

 

Re:   Soil Vapor and Groundwater Monitoring Report  
MN Bio Business Center, Rochester, MN   

 

Dear Mr. Timm and Mr. Olson: 

 

On behalf of the City of Rochester (City), Landmark Environmental, LLC (Landmark) has 

prepared this letter report (Report) to present quarterly groundwater and semiannual soil vapor 

monitoring results from the  above referenced property (Property), shown in Figure 1.  This 

Report documents the groundwater monitoring results from February 17, April 20, and August 

21, 2014, and the soil vapor monitoring results from February 18, March 14, and August 22, 

2014.     

 

Introduction 

 

Groundwater monitoring at the Property has been required by the Minnesota Pollution Control 

Agency (MPCA) since 2009 for evaluating the effectiveness of the dual phase extraction (DPE) 

system, which was originally started up on June 29, 2009.  During DPE system operation,  the 

operational configuration was adjusted based on its effect on groundwater volatile organic 

compound (VOC) concentrations at the DPE wells, the emissions concentrations of VOCs, and 

photo-ionization detector readings collected from each DPE well during monthly monitoring and 

sampling events.  As recommended in the July 31, 2013, Quarterly Groundwater Monitoring 

and Dual Phase Extraction System Effectiveness Report prepared by Landmark, the DPE system 

was shut down on August 26, 2013.  DPE system shut down for one year was approved by the 

MPCA with modifications in an email dated October 7, 2013.  Landmark included the following 

responses to the modifications to the MPCA’s approval in the December 11, 2013, Quarterly 

Groundwater Monitoring and Dual Phase Extraction System Effectiveness Report:  

 

“Landmark and the City will decommission and remove the DPE system from the building, per 

MPCA’s approval, if the soil vapor and groundwater concentrations do not exceed the following 

levels after one year of monitoring with the DPE system off (through August 2014): 

 

o if the soil vapor monitoring concentrations at LSG-7 (the south monitoring 

location beneath Dolittle’s restaurant) increase to levels exceeding the ten times 

(10X) the industrial intrusion screening value (IISV) of 600 micrograms per cubic 

meter (ug/m3); or,  
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o if the concentrations at LSG-8, LSG-9, or LSG-10 (the locations bordering the 

west alley, the north portion of the Property which has a vapor barrier and venting 

system, and the sidewalk and street to the east) increase to levels exceeding one 

hundred times (100X) the IISV of 6,000 ug/m3; or, 

 

o if groundwater concentrations at downgradient and sidegradient monitoring wells 

MW-14, MW-15, and MW-19 exceed 10X the health risk limit (HRL) for  

tetrachloroethene (PCE) of 70 micrograms per liter (ug/L).       

 

The City  will continue quarterly groundwater sampling and semiannual soil gas sampling 

through August 2014.” 

 

In an email dated January 15, 2014, the MPCA approved, with modifications, Landmark’s 

recommendation to monitor groundwater and soil gas for one year.  The data in this report 

summarizes data from the final three quarterly groundwater monitoring events and the two 

semiannual soil vapor monitoring events since the DPE system was shut down on August 26, 

2013. 

 

On July 28, 2014, the MPCA implemented and interim ISV for PCE, which has lowered the 

applicable 10X IISV from 600 ug/m3 to 300 ug/m3.  The Minnesota Department of Health 

(MDH) also recently lowered the HRL for PCE to from 7 ug/L to 5 ug/L.  Therefore, the site 

specific screening values for PCE approved by the MPCA in the January 15, 2014, email have 

changed to include 300 ug/m3 as the applicable 10X IISV for LSG-7, 3,000 ug/m3 as the 

applicable 100X IISV for LSG-8, LSG-9, and LSG-10, and 50 ug/L as the 10X HRL.   

  

Groundwater Monitoring Results 

 

The DPE well groundwater hydrographs from February 17, April 20, and August 21, 2014, 

(Figure 2) all showed a three to four foot increase in groundwater elevation resulting from the 

DPE system shut down from August 26, 2013, through April 20, 2014, when compared to 

elevations during system operation.  From April 20, 2014, through August 21, 2014, 

groundwater elevations decreased back to levels observed prior to DPE system shutdown on 

August 26, 2013.  Similar groundwater elevation trends were observed in the monitoring well 

hydrographs shown in Figure 3.  Groundwater flow interpretations are provided in Figures 4A 

through 4C and 5A through 5C.  The groundwater elevation data is provided in Table 1. Well 

construction information is provided in Table 2. 

 

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 nitrogen, sulfate, and sulfide.  The natural attenuation data collected prior to 

the MPCA’s approval is provided in Table 3.  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 4).   
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After approximately four and a half years of DPE system operation, the PCE concentrations 

decreased at all of the monitoring and DPE wells as shown in Figures 6A and 6B, and Table 5.  

Groundwater VOC concentrations have also decreased significantly from the historical highs 

observed from the 25.6 inches of precipitation which fell in Rochester from April 1 through June 

30, 2013.  After the August 26, 2013, DPE system shut down, PCE concentrations at the 

following wells rebounded: DPE-1, DPE-2, DPE-3, DPE-4, DPE-5, DPE-6, DPE-7, DPE-8, 

MW-16, MW-17, and MW-20.  Despite the rebound in PCE concentrations at these wells, the 

average concentrations of PCE from the 4 monitoring events after DPE system shut down on 

August 26, 2013, were 2.9 ug/L at MW-14, < 1 ug/L at MW-15, 5.5 ug/L at MW-18, and 5.6 

ug/L at MW-19.  During the August 21, 2014, monitoring event, the PCE concentration was 

below the MDH HRL for PCE of 5 ug/L at MW-14, MW-15, MW-18, and MW-19.   

 

The associated percent decrease of PCE concentration at each well through August 21, 2014, 

when compared to baseline groundwater concentrations, is listed as follows: MW-14 (95.4%), 

MW-15 (100%), MW-16 (87.4%), MW-17 (41.9%), MW-18 (98.8%), MW-19 (54.2%), MW-20 

(97.9%), DPE-1 (96.5%), DPE-2 (80.8%), DPE-3 (86.1%), DPE-4 (72.8%), DPE-6 (68.5%), 

DPE-7 (98.2%) and DPE-8 (92%).  The PCE concentration at DPE-5 increased 24.6%.  Figures 

7A through 7C show the iso-concentration contour map for PCE during these reporting periods 

monitoring events.  The groundwater analytical results are included in Table 6 and the 

groundwater analytical reports are included in Attachment A.  Groundwater monitoring field 

data sheets are included in Attachment B.   

 

Soil Vapor Monitoring Results 

 

Permanent soil vapor sampling ports, LSG-7 through LSG-10, were installed during the 

December 21, 2012, soil vapor sampling event.  These sampling ports were installed by coring 1-

inch holes through the foundation walls near the basement ceiling.  The samples collected at 

LSG-7 and LSG-9 were representative of sub-slab soil vapor samples because they were 

collected below the Property building slab.  LSG-7, which was near the former SG-1 sampling 

location, was collected beneath the slab of Dooley’s Pub.  LSG-9, the north sampling location, 

was collected beneath the slab on grade section of the Property building.  These two sample 

locations are representative of sub-slab samples collected within 1 foot below the bottom of the 

slab per MPCA requirements.  Soil vapor samples, which are not considered “sub-slab” soil 

vapor samples because they were not located beneath a building slab, were collected at LSG-8 

located on the east side of the Property building beneath the sidewalk and LSG-10 located on the 

west side of the Property building beneath the alley.  The soil vapor sample from LSG-8 was 

collected approximately 6 inches below the concrete surface of the sidewalk.  The soil vapor 

sample LSG-10 was collected approximately 3 feet beneath the concrete surface of the alley.  In 

addition to collecting soil vapor samples at locations LSG-7 through LSG-10, Landmark also 

collected grab headspace samples from storm sewer sumps SP-1 and SP-2 located in the 

basement of the Property building.   
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During the February 18 (LSG-7 through LSG-10 only), March 14 (SP-1 and SP-2 only), and 

August 21, 2014, monitoring events, soil vapor samples were collected from 4 interior soil vapor 

sampling ports (LSG-7 through LSG-10) and air samples were collected from the headspace of 

each of the two stormwater sumps (SP-1 and SP-2) located in the basement of the Property 

building (see Figures 8 and 9).  These soil vapor and headspace air samples were collected after 

the DPE system was shut down on August 26, 2013, to evaluate the potential contaminant 

rebound concentrations in the soil vapor.     

 

As shown in the attached analytical summary Table 7, all of the detected parameters from the 

February 18, March 14, and August 22, were below the MPCA’s applicable 10X IISVs, except 

for PCE at LSG-7 (440 ug/m3), LSG-8 (1,300 ug/m3), LSG-10 (970 ug/m3) on February 18, 

2014, and at SP-2 (480 ug/m3) on August 22, 2014, and 1,2,4-trimethylbenzene LSG-8 (288 

ug/m3).  The interim 10X IISVs are 300 ug/m3 for PCE and 200 ug/m3 for 1,2,4-

trimethylbenzene.  The analytical laboratory reports from Legend Technical Services, Inc. 

(Legend) and Pace Analytical (Pace) are included in Attachment A.   

 

The soil vapor samples were collected in an evacuated, 1 liter Summa canister equipped with a 

dedicated pneumatic flow controller.  Prior to collecting the soil gas samples, at a minimum, two 

volumes of air were purged from the sampling train using a hand-operated syringe.  The 

sampling line (1/4-inch outer diameter [O.D.] Teflon tubing) was attached to the canister inlet 

using a Swagelok nut and set of stainless steel ferrules.  The sampling line was attached to the 

tubing in the soil void created (approximately 1-inch O.D.) using new small length of inert 

tubing.  The pneumatic flow controller was pre-set by the laboratory so that the canister fills at a 

rate in no less than 10 minutes.  The Summa canister was equipped with a pressure gauge to 

monitor vacuum.  The sump pit samples were grab samples collected over approximately 10 

minutes.  The Summa canisters were submitted to Legend or Pace for analysis of VOCs using 

U.S. Environmental Protection Agency Method TO-15.   

 

Contingency Issues 

 

A month after the DPE system was shut down on August 26, 2013, the DPE system operational 

configuration was changed to operate at each DPE well for a period of 5 minutes per day.  This 

operational configuration change was made to prevent the solenoid valves and other DPE system 

components from deteriorating/corroding during the one year system shutdown period.  

However, the DPE system would not restart after being off for approximately one month.  After 

a site visit by Landmark to troubleshoot the system, it was determined that the DPE blower had 

malfunctioned.  The City chose not to make the repairs to the DPE pump at that time in case the 

groundwater and soil vapor rebound sampling results were at levels that would justify 

permanently shutting down the DPE system.  Therefore, the DPE system is currently inoperable.        

 

Conclusions  

 

After analyzing the soil vapor and groundwater data from this reporting period and the previous 

reporting period (AFTER the DPE system was shut down on August 26, 2013), the following 
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conclusions can be made: 

 

• The groundwater PCE concentrations have decreased at the following wells when 

compared to baseline groundwater concentrations MW-14 (95.4%), MW-15 (100%), 

MW-16 (87.4%), MW-17 (41.9%), MW-18 (98.8%), MW-19 (54.2%), MW-20 (97.9%), 

DPE-1 (96.5%), DPE-2 (80.8%), DPE-3 (86.1%), DPE-4 (72.8%), DPE-6 (68.5%), DPE-

7 (98.2%) and DPE-8 (92%).  The PCE concentration at DPE-5 increased 24.6%.  

 

• Despite the rebound in PCE concentrations at some of the wells, the average 

concentrations from the 4 quarterly monitoring events after DPE system shut down on 

August 26, 2013, were 2.9 micrograms per liter (ug/L) at MW-14, < 1 ug/L at MW-15, 

5.5 ug/L at MW-18, and 5.6 at MW-19; therefore, the extent of groundwater 

contamination did not increase vertically, as shown by the MW-18 results, or 

downgradient or sidegradient, as shown by the MW-14, MW-15, and MW-19 results.     

 

• After the DPE system was shut down on August 26, 2013, the groundwater 

concentrations at downgradient and sidegradient monitoring wells MW-14, MW-15, and 

MW-19 did NOT exceed the 10X HRL for PCE of 50 ug/L, the MPCA-approved site 

specific screening value, during the following four quarterly groundwater sampling 

events on December 10, 2013, February 17, 2014, May 20, 2014, and August 21, 2014. 

 

• After the DPE system was shut down on August 26, 2013, the soil vapor concentrations 

of PCE at LSG-7 (the south monitoring location beneath Dolittle’s restaurant) did NOT 

exceed the 10X IISV of 300 ug/m3 during October 18 (18 ug/m3), 2013, and August 22 

(21 ug/m3), 2014, semiannual soil vapor monitoring events.  The only exceedance of the 

10X IISV of 300 ug/m3 at LSG-7 was on February 18 (440 ug/m3), 2014.   

 

• After the DPE system was shut down on August 26, 2013, the soil vapor concentrations 

of PCE at LSG-8 (bordering the sidewalk and street to the east), LSG-9 (the north portion 

of the Property which has a vapor barrier and venting system), or LSG-10 (bordering the 

west alley) did NOT exceed the 100X IISV of 3,000 ug/m3 during the semiannual soil 

vapor monitoring events on October 18, 2013, February 18, 2014, and August 22, 2014. 

 

Recommendations 
 

The post DPE system shutdown groundwater and soil vapor results support the permanent 

shutdown of the DPE system and show that contaminated soil remediation and DPE system 

operation Response Actions (RAs) completed to date at the Property have continued to 

effectively reduce the soil vapor concentrations on the Property and on adjacent properties.  

Except for the one soil vapor sampling event at LSG-7 on February 18, 2014, the PCE soil vapor 

and groundwater concentrations were below the MPCA-approved site specific screening values.     

 

On behalf of the City, based on the results summarized in this Report and taking into account the 

presence of the MPCA-approved vapor barrier and venting system under the building and the 
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lack of groundwater receptors in the vicinity of the Property, Landmark requests approval to 

permanently shut down and decommission the DPE system at the Property.  Landmark 

recommends one additional year of quarterly groundwater monitoring and semiannual soil vapor 

monitoring.  

 

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 
 

F:\PROJECTS\Crc-City of Rochester\Monthly System Reports\20131107\20141106 Soil Vapor and Groundwater Monitoring Report.doc 
 

 

  



 
 
 
 
 
 

 
 
 

Figures 



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 8 - FEB. 18, 2014 SOIL VAPOR SAMPLING LOCATIONS AND PCE RESULTS

kimb
Textbox
Soil Vapor Sampling Locations (ug/m3)

kimb
Textbox
Sump Pit Vapor Sampling Location (ug/m3)

kimb
Textbox

kimb
Textbox

kimb
Textbox
Note:                The Applicable Screening Criteria for PCE is the MPCA Interim10X                               Industrial Intrusion Screening Value, which is 300 ug/m3

kimb
Rectangle

kimb
Textbox
SLAB ON GRADE

kimb
Textbox
BASEMENT

kimb
Textbox
(440)

kimb
Textbox
(1,300)

kimb
Textbox
(250)

kimb
Textbox
(970)

kimb
Textbox
(11)

kimb
Textbox
S

kimb
Textbox
(120)



������������� ��� ���

skram
Text box
MW-15

skram
Text box
MW-20

skram
Text box
MW-18

skram
Text box
MW-16

skram
Text box
MW-17

kimb
Textbox
FIGURE 9 - AUG. 22, 2014 SOIL VAPOR SAMPLING LOCATIONS AND PCE RESULTS
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