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FROM: - )
Dan Comeau and Paul Bock
DATE:

February 13, 2003

RE:

3M Cottage Grove; Area D1 Initial Groundwater Sampling-ResultS‘ )

NOTES/COMMENTS:

Enclosed are the Iab_oraibry analytical results -from new monitoring wells (MW-101 and.
MW-102)-which were recently installed-at the D1 area of 3M Cottage Grove. The well
locations relative to D1 are shown.on Figure 1. ‘

Sampies- from the wells were collected by Environmental’ Resource Group, LLC (EIEKG) on.
December 3, 2002 and shipped overnight on ice to Exygen Research, Inc. (Exygen) for the
. requested analyses of eight fluorocarbon (FC) compounds. :

QA/QC

" As indicated to you previously, Exygen revised and re-issued its preliminary-report due

to quality -assurance/quality control (QA/QC) issues. Seven of the'eight requested
compounds were successfully analyzed and quantified. QA/QG issues were associated
with the C4 acid (Héptafluorobutyric acid) analyses. As indicated in Section 5.7 of the
accompanying laboratory report, the C4 acid analyses had low spike recoveries and did -
not rheet the laboratory protocols. . Sample quantitation for the C4 acid is not ‘reported in
Exygen’s final laboratory report. ' o v '

Flux Analysis _

Using the December 2002 éample énalytioal data from the new monitoring wells, ERG
employed a conservative evaluation of the potential D1 FC groundwater flow. The evaluation

" uses the conservative assumption that all FCs measured in the groundwater move without.

attenuation.  This exercise indicates that even when using these very conservative
‘assurniptions; groundwater FC levels at D1 should have no adverse effects on Mississippi
River water quality. : ' - v .

The following refationship was used toestimate FC concentrations in the river: v

Concentrationage; * Dischargeagier = Concentrationguer * Dischargeryer
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To calculate the discharge of the aquifer; the following equation was used:.

CH*W*K* @
: dl
al /min) = .

s ) 1440
Where: ‘ :
H (ft) = Plume Thickness
W (ft) = Plume Width '
K (gpd/f) = Hydraulic Conductivity
dhvdh (M‘t) Hydraulic Gradi ent :

This equation ' was obtained from the MPCA Water Quality Division; - Request ior Surface
Water Toxics lmpact Assessment form The selection of parameter values. is discussed
below,

Plume Thickness (H)
H =66 feet

" Plume thrckness was assumed to equal the saturated zone thickness from the measured.
“water table elevations at the new D1 area wells to.the top of the St. Lawrence: Formation..
The St. Lawrence Formation has an upper surface elevation of approximately 625 feet as
found in wells elsewnere at the site. The saturated zohie thickness was. estimated by using -

" the static ‘waterevel data from well MW- 102 at the time the well was sampled in December

. 2002 (690.93 feet above sea level). The difference between thé water table elevation at MW-

102 and the approximate upper surface of the St. Lawrence Formation is 66 feet. This value

is conservative as it assumes complete drspersron of the FC constituents through the entire '

thrckness of the aquifer within the plume

Plume Width (W). : o o
W= 300 feet o : _ : ' , DR

The plume width was detennrned based on the assumptron that the plume would drsperse

downgradient and form an ellipse with an average plume width-equal to % the distance from .

 the sowrce arear 1o the river (600-feet). This value is approxrmately 300 feet.

'Hydra_ullc- Gradient (dh/dl)

dh/dl =-0.00655 ft/ft

The hydraulic gradient was determined based on the change' in water table elevation
between MW-102 and theriver, divided by the distance from MW-102 to the river (600 feef).
The pool elevation of the river (687.0) was initially determined from a USGS Quadrangle map

and) verified from measurements at Lock and Dam 2 (located at Hastings) collected by the St.
Paul District U.S.-Anmy Corps of Englneers within 2-4-hours of water levél measurements

taken in the new wells by ERG.

dh/dl =(690. 93 687 00 ﬁ)/(GOO 00 ﬂ) 0.00655 ft/t
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Hydrauhc Conductivity (K)
K = 27.7 galions/day/it’

ERG used the hydraulic conductivity value (27 7 gpd/ft2 estimated for the nearest site
monitoring well (MW-13) by Roy F. Weston, Inc. in the February 1986 Fmal Remedial
Investlgatron Report for Cottage Grove

Using the selected plume wrdth and hydrauuc conducttwty the drscharge was calculated for
the aqurfer

‘W =300 (feet)
K = 27.7 (gpd/ft’)

[ Aquifer Discharge = B ] - 2.493gal/min

The dlscharge value used for the. river is 25 percent of the median baseflow. That value
(obtained from 3M) is 1. 879 billion gallons per day or 1,304,861 gallons: per minute (gpm).
Aquifer concentrations were based on analytical results from the December 2002 samphng
. event as summanzed below :

D
Analytlcal Resuits - December 2002
N s - - . - -
. PFOA . " PFOS _
L MW-101 (ppm) | MW-102(ppm) - . MW-101 (ppm) _MW-102 (ppm)
Sample 0.170 0324 0325 0.384
~ Lab Duplicate 0480 - | 0404 - | _ 0356 . - 0394
.Field Duplicate 0.172 |- 0.369 - 0.358 _ 0.336
, Average | 0174~ " 0.366 ' 0346 N
. .chC-Muu-gr— . '. ’ . : ! ) . . .
(Averageppmy=| 0174 _ 0365 0346 0.371

Concentrationagier * - Dischargeaqier = Concentrationgyer * Dischargerier

Cooor

Concentratronﬂ,\,er = Concentratronm,[fe'r * Dischardeaquer
Dtschargeg,ve,
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§§”§8 most restrctive of the B HBY'S (1.00E- 03 g}p*’ﬂ} was compared-to the eodmum sum of.
FC S (5.48E-06 ppm). Although using the HBV in this manner has no technical basis, this

cempansoﬂ affirms that the gromdwa‘ter flux from the site causes no unacceptab.e T sk '

in summury EQG s evaluzation of @Oieni:za grwndwater chsc%sargp @ff »c*t% 10 the river (gwen N
the FC concenirations present at D1 in Besembar 2002} indicates groundwater FC levels at
D1 sheuld ! 12ve Bo adverse effecison Miss ‘9@ Bhwer W&%@r guglity.

EQm propeses conducting %ﬁs second and final Qamp ng {}‘%‘ the fwo new weé*& at E “the
weekof March 3, 20030 The ana Iytical data from that sampling event will be momcéed to'you
when it aecemes avaziabi ;

Please contact Dan Cameau (612 339; 24}78} or Paul Book (6%2 339.4779) of this. office or
Todd Fasking at 3M {651 778.5344) if you have any questions or comments concerning the
iﬂc@'maucn ps'ovsdeé inthis memorandum ‘

Enclosures (Ag noted)

CC: M. Todd Fasking, SMET .88 ,
Mr. Mark Gaetz, BMET & S8 s
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