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2/14/12 AVC review of MR rcvd 1/11/12:

Since the 9/2/10 RMW letter, Liesch conducted:

· Qtrly monitoring (Jan, Mar, June, and Oct 2011); qtrly FP checks (were supposed to do monthly) and qtrly GW sampling (except Jan for MW3 and Oct for MW7)

· Updated utility vapor survey

· Sub-slab gas sampling at the American Legion building and building survey

· LIF

We had specified that FP checks were to be done monthly.  Liesch states in the report that they conducted qtrly FP checks because of the minimal amount of LNAPL observed in the wells.  The first monitoring/LNAPL check after the 9/2/10 RMW letter was in Jan 2011.  They never did monthly LNAPL checks.  They did not call and ask for approval for a decreased frequency.  I asked for monthly to be sure that we caught variations of LNAPL thicknesses which quarterly may have missed.  I might have approved a decreased frequency if they had called me after doing monthly for a few months.  If we request additional work, we should specify that if they want to deviate from our instructions, they need to call and provide justification and obtain our approval. 
· MW1: low GRO/DRO, EB and Xs <HRLS  

· MW3: no monitoring in Jan??  No LNAPL present in Mar, Jun, or Oct.  High GW elev in Oct.  MW3 has had LNAPL most monitoring events, 1.3 ft in 2004, mostly ½ to 1 foot since.  In the past year, 159 to 2420 µg/l benzene, 8320 to 22600 GRO, 7630 to 12800 µg/l DRO. Only other sampling data provided is March 2006 when we had 260K GRO.
· MW6: 1890 to 2810 benzene, 7K to 18K GRO, 3K to 4K DRO; consistent with prior results.
· MW6a: ND except low DRO.  

· MW7: 0.15 ft FP in Jan and Mar, no FP in Jun and not sampled (??); in Oct 4540 µg/l benzene, 10200 GRO, and 14200 DRO; BETX concs consistent with prior results.  
Vapor survey conducted of 8 storm basins W, SW, and SSW of the site and in the American Legion bldg, all ND.  
The water main beneath Buchanan bordering the site on the west and beneath 2nd Ave SW of the site is constructed with ductile iron and 7-8 ft to top of line, 16-in dia.  Sani line is PVC and 10-12 ft to top, 21-in dia.  Storm is concrete, 4½ to 5 ft to top, 21-in dia.  Depth to GW is 15-20 ft.  Liesch points out that LNAPL in the utility area coincides with the water table.
Risk Evaluation:

Saturation risk—FP persists in on- and off-site wells MWs 3 and 7.  While no product in MW3 during the last year, FP checks were only done qtrly, previous years had ½ to 1 foot most sampling events.  Off-site MW7 had no product from the time of its installation in 2005 thru Mar 2007, then no monitoring until Jan 2010 when 16 inches were found, not checked again until Jan 2011 when it had 1.5 inches, then 1.5 inches in Mar 2011, none in June and Oct.    Liesch ignored our instructions to do monthly product checks.  The first occurrence of LNAPL in MW7 in January 2010 may indicate a migrating LNAPL body.  The LNAPL body needs ongoing monitoring to determine if it is migrating.  Additional MWs need to be installed and monthly LNAPL checks.
Composition risk—dissolved plume extends 800 ft to the W-SW based on 1995 and 1997 probes and confirmed with 2010 probes.  The plume extends within a vulnerable DWSMA beneath much of Cambridge’s commercial section.  Off-site MW6, 400 ft SW of the site, had 1890 to 2810 µg/l benzene and 7K to 18K GRO in 2010, consistent with past years’ concentrations.  Deep well MW6a is ND except minor DRO.  On-site MW3 had up to 2420 benz, 22K GRO, and 13K DRO, previous yrs ½ to 1 ft LNAPL.  See 12/13/07 e-mail, below, from Gail Haglund.
Well receptors:  City well #1 is 1550 ft WSW of the site and 750 ft SSW of the plume; well is open hole 151-368 ft in the Eau Claire-Mt Simon, vulnerable DWSMA.
Utilities:  No significant risk.  Utilities are above the high water table, water line is DIP, vapor survey was ND.

VI:  Three off-site soil gas samples were collected in 2010, the nearest sample was adjacent to the American Legion 225 ft WSW of the site; 84.6 benzene detected (19X ISV).  The other two were 500 and 650 ft SW of the site and had no ISV exceedences.  Subslab 1 was collected beneath the Am Legion bldg in March 2011, no ISV exceedences.  No significant risk for VI based on these low concs and depth of the water table.
LIF:

Liesch did 41 LIF probes on Mar 21-25, 2011.  Probes were advanced east of the on-site bldg, in the entire area on the south and west sides of the bldg, within S Buchanan St, and the area west and SW of Buchanan to 250 ft WSW of MW3.  

Neither the LIF logs nor the UVOST Log Summary table provide surface elevations.  E-mailed Aaron Benker re surface elevations.  The reply:  “The LIF drilling area is quite flat and I knew we had surface elevations of monitoring wells, so I didn’t do any surveying during the LIF investigation.” Liesch’s cross sections consist of a line-up of LIF logs to show the north-south and an east-west LNAPL trend.  There is no geologic cross section showing how LNAPL occurrence is related to the soil profile, saturated zone, and concentrations detected in samples from past borings.
LIF did not fully define the lateral extent of LNAPL north of the on-site building or south of 2nd Ave south between Buchanan and 2nd Ave.
On the south, west, and east sides of the on-site building LNAPL extends from the surface or near surface down to 21 to 23 ft bls and extends at least 50 feet north-south and the entire east side of the bldg’s south wing to Buchanan Street.   Extent is not defined north of the building, or east of L19; however, RR tracks border the property on the east 30 ft east of L19.  Buchanan St borders the site on the west.  Beneath Buchanan, LNAPL extends laterally from 2nd Ave to 60 ft north; vertically, a 3- to 6-foot layer is present between 16 and 21 ft bls.  West of Buchanan, LNAPL extends laterally from about 50 ft south of the Casey’s bldg to 2nd Ave and from Buchanan to at least the east side of the American Legion; vertically, a 2- to 5-foot layer is present between 17 and 22 ft bls.  The extent is not defined laterally south of 2nd Ave.  The water table beneath the entire LNAPL body is at 15 to 20 ft bls as measured in MWs 3, 6, and 7.  
In summary:

LIF identified a 130-foot wide LNAPL body that extends laterally from east of the on-site building to at least 320 ft to the SW.   On site, LNAPL is present in the south and east part of the Union 76 property in shallow soils, extending to 23 ft deep; LNAPL may extend north of the building where no LIF probes were advanced.  Depth to the water table on site is 14 to 18 ft.  West and SW of the site, a 2- to 6-foot layer of LNAPL is present between 16 and 22 ft bls, coinciding with the water table which is 17 to 20 ft deep; laterally, the LNAPL body extends NE-SW beneath Buchanan Street to the American Legion and N-S from 50 ft south of Casey’s to 2nd Ave.  The extent is not defined south of 2nd Ave.

Mobile product is present on and off site.  MW3 had ½ to 1 foot of LNAPL from 2003 to 2010, none in 2011, high water later in the year.  MW7 had no product from its installation in 2005 until 2010.  Then 16 inches in Jan 2010, not monitored for a year, then 1.5 inches in Jan and Mar 2011.  The first occurrence of LNAPL in MW7 in 2010 may indicate a migrating LNAPL body.  The LNAPL body needs ongoing monitoring to determine if it is migrating.  Additional MWs need to be installed and monthly LNAPL checks performed.  

The off-site dissolved plume was defined with 1995 and 1997 probes and confirmed with two 2010 probes.  The dissolved phase extends to at least 800 ft WSW and SW of the site; the plume then co-mingles with a release from Kluck Oil 800 ft SW of the site.  The dissolved phase then extends to 350 ft west of Kluck Oil where 4.9 ppb benzene was detected in 1997.  City Well #1 is 480 ft west of this farthest detection point.  In MWs, no decrease in concentrations detected in on-site MW 3 and off-site MWs 6 and 7.  Off-site MW6, 400 ft SW of the site, had 1890 to 2810 µg/l benzene and 7K to 18K GRO in 2010, consistent with past years’ concentrations.  

City well #1 is 1550 ft WSW of the site and 830 ft due west from Kluck Oil.  A vulnerable DWSMA extends from the Union 76 site to the Cambridge well #1.  According to a 12/13/07 e-mail correspondence from Gail Heglund, nitrate levels in the Cambridge sampling results suggest that young water is getting into the well.  The well is open hole 151-368 ft in the Eau Claire-Mt Simon.  
Hydro conclusion:  

No significant risk to utilities; utilities are above the high water table, water line bordering Union 76 on the west is DIP, vapor survey was ND.

No significant VI risk.  Low soil gas concentrations.  Benzene detected 19X ISV near the Am Legion bldg, subslab had no ISV exceedences.  

Mobile LNAPL is present on and off site and the extent of mobile LNAPL is not defined.  We do not have a permanent monitoring well downgradient from MW6 where 1890 to 2810 ppb benzene was detected.  The LNAPL body and the dissolved phase plume are within a high-risk aquifer.  A FI needs to be conducted to fully define the LNAPL body and define the extent of mobile LNAPL.  I anticipate requiring corrective action to remove LNAPL to the maximum extent practicable.
Recommendations:
Because mobile LNAPL associated with this site is present and because a high-risk aquifer/water supply scenario exists, the MPCA anticipates that corrective action will be required.  Therefore, the MPCA is requesting that a Focused Investigation be conducted to fill in data gaps and a Conceptual Corrective Action Design be developed.  Specifically, the MPCA is requesting the following activities be performed:

· Conduct a focused investigation in accordance with MPCA GD 7-01 Corrective Action Design and Implementation, Section 4.11 and Appendix B.  Prior to conducting the investigation, submit GD 7-03 Focused Investigation Work Plan for MPCA approval.  The focused investigation must include the following activities:
· Define the extent of the LNAPL body with additional LIF/EC probes north of the Union 76 building, north of LIF probe L-19, and south of 2nd Avenue southwest of the site.

· For calibration purposes advance at least one EC probe adjacent to a new soil boring or an existing boring where continuous soil sampling was employed and reliable geology data are available.

· Install the following additional monitoring wells:

·  Two in the TH-15 and TH-16 locations to define the extent of mobile LNAPL. 
· One approximately halfway between MW-6 and the Kluck Oil site to provide an additional downgradient permanent monitoring point for the dissolved phase.

· One additional monitoring well to provide a triangular monitoring arrangement to allow for better evaluating the groundwater flow direction.
· After completing the additional investigation and sampling the new wells for two quarters, report the results in GD 7-04 Focused Investigation Report.  The report must include geologic cross sections showing the soil profile, contaminant concentrations, and LNAPL body based on LIF probes.  The cross sections must be based on surveyed surface elevations.
· Conduct monthly LNAPL checks—do not decrease the frequency of LNAPL checks without prior MPCA approval.  Compare LNAPL thicknesses with water elevation fluctuations.
· Submit GD 7-02 Conceptual Corrective Action Design Report (CCAD) with the Focused Investigation Report.  Include recommendations for corrective action in the CCAD.  
I would expect that Liesch evaluate multi-phase and excavation.  If excavation, this will be in combination with multi-phase to target the LNAPL body beneath the on-site building and deep off-site LNAPL to the west.

Kluck Oil needs to be jump started.  Andy and I should talk to Chris.  Perhaps we can propose negotiating with the Kluck Oil RP to go fund-financed with the RP contributing some predetermined $ amount.
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