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Hello ,
 asked me to send you the text below to suggest a different way to look at the dataset for

the Niagara Falls Storage Site (NFSS) Remedial Investigation.

To better understand the difference between groundwater data that are impacted by turbidity artifacts
(sample cloudiness), high NTU (clarity measurement) and measurement interferences, offers the
following exercise that you can perform on the groundwater data from the NFSS:

1.      Using the RI database, Annual Technical Memorandum, and/or older DOE documents, extract
groundwater data for radionuclides that are have positive data quality flags (i.e., no flags or J flags or
possibly UJ flags, which can be suspect – do not use U or R flagged data).
2.      Compile these data in a table where you can compare the filtered and unfiltered counterparts
from a well sampling event (note that filtered components are usually designated as “Dissolved” in the
data tables).  You may choose to set up a table with well IDs along the left margin and parameters
along the top margin, differentiating between parameters that are total and dissolved fraction (i.e., Ra-
226 and Ra-226, Dissolved).
3.      Then either visually or numerically assess that matching parameter values (e.g., total and filtered
fractions of Ra-226) for each well’s sampling event, making sure the data matches for each event (i.e.,
don’t mix events).
4.      Notice how the results for the radionuclides are different for Ra, Th, Cs (and many others), which
are favorably partitioned to soil, whereas the U data (and possibly other dissolved metals) are more
coincident due to their greater relative mobility and geochemical condition promoting their solubility. 
Uranium still has an affinity to partition to soil, just at a lesser capacity then the other nuclides.
5.      At lower (to quite low) concentrations, you may notice dissolved data are occasionally higher than
the corresponding total results.  This may be due to lab interferences and other issues normally
resolved during the validation step (i.e., the data may be estimates and get J flagged).  When this
happens, re-sampling usually clarifies the issue and the affected result is explained (usually no issues
there).
6.      The dissolved/filtered fraction data more accurately represent the constituents that are mobile in
groundwater, whereas naturally occurring radionuclides or those from anthropogenic sources (fall out
and contaminated surface storages) that preferentially partition to soil and get into the water sample
(causing turbidity or clarity issues) then cause the lab instruments to count a soil contribution as water,
when it is not the actual case.
7.      When you perform this on the groundwater results, you will start to see how the total fraction
(unfiltered) data gathered during some mobilizations of the RI created your concern; where
complimentary dissolved fraction data are available, the use of strictly total fraction data to assess
transport is inaccurate and can actually lead one to believe groundwater impacts are truly a concern
when they are not.  This is a problem when we place wells within a contaminant source area; if the soil
gets into the groundwater sample via turbidity, then the contaminant release to groundwater can be
overestimated.  Thus the prevalence of unfiltered and filtered data to ensure proper comparison of
transport and geochemical conditions.

Attached is an example using Ra-226 from the RI, which shows how the filtering effect can indicate how
the soil lessens true mobility by partitioning.  This is sometimes more evident at higher concentrations
because the low values we see at the NFSS (for Ra-226 example here) can produce somewhat
coincident values due to generally being at the low solubility range for radium.  As you can see, these
analyses have to account for many variables and environmental components.  Where we see dissolved
concentrations at slightly elevated levels, then those locations can lead us to  further investigation or
better identify risk from soil contamination areas.

We hope this helps understand the nature of contaminant movement of groundwater in porous media
and how the analyses of different data streams can clarify issues that sometimes are created by


Ra-226 Data Example

		Data formatted for Comparitive analysis												Original Dataset, sans U flags

		Where no matching data exist indicates a U flag conterpart or unsampled fraction.

		Sample_Number		Radium-226		Radium-226, Dissolved		Ratio To See Soil Partitioning Effect						RiskEU		STATION		Sample_Number		Date_Collected		PARAMETER		LAB_RESULT		UNCERTNTY		UNITS		DATA_QUAL		MDL		PQL		FRACTION		LAB_QUAL

		A45-256_000105		0.671										EU17		217		GW 217-190_991120		11/20/99		Radium-226		0.96		0.706		pCi/L				0.941		0.941		RAD		J

		A56-282_000106		1.44										EU17		303		GW 303-193_991204		12/4/99		Radium-226		0.898		0.484		pCi/L				0.442		1		RAD		J

		BH 05-251_000105		1.37										EU17		402		GW 402-205_991107		11/7/99		Radium-226		0.755		0.546		pCi/L				0.62		0.62		RAD		J

		BH 15-253_000106		1.76										EU17		404		GW 404-207_991109		11/9/99		Radium-226		0.741		0.536		pCi/L				0.608		0.608		RAD		J

		BH 49-267_000109		0.754										EU17		410		GW 410-213_991203		12/3/99		Radium-226		0.923		0.573		pCi/L				0.659		1		RAD		J

		BH 49A-790_000930		0.94										EU17		415		GW 415-221_991201		12/3/99		Radium-226		0.736		0.5		pCi/L				0.544		1		RAD		J

		BH 57-276_000108		1.77										EU17		501		GW 501-229_991109		11/9/99		Radium-226		0.845		0.619		pCi/L				0.785		0.785		RAD		J

		BH 63-283_000105		1.32										EU17		502		GW 502-230_991202		12/2/99		Radium-226		0.576		0.399		pCi/L				0.195		1		RAD		J

		BH 70-290_000110		0.665										EU17		805		GW 805-240_991207		12/7/99		Radium-226		0.469		0.325		pCi/L				0.159		1		RAD		J

		GW 101-744_000909		2.78		0.725		0.2607913669						EU17		808		GW 808-243_991109		11/9/99		Radium-226		0.943		0.557		pCi/L				0.232		0.232		RAD		J

		GW 102-745_000909		1.05										EU17		A45		A45-256_000105		1/5/00		Radium-226		0.671		0.465		pCi/L				0.227		1		RAD		J

		GW 201-167_991119		2.86										EU17		BH49		BH 49-267_000109		1/9/00		Radium-226		0.754		0.554		pCi/L				0.739		1		RAD		J

		GW 203-172_991122		1.6										EU17		OW03A		OW 03A-286_000108		1/8/00		Radium-226		0.471		0.349		pCi/L				0.182		1		RAD		J

		GW 205-174_991119		1.48										EU17		101		GW 101-744_000909		9/9/00		Radium-226		2.78		0.875		pCi/L				0.588		1		RAD

		GW 208-178_991201		1.98										EU17		102		GW 102-745_000909		9/9/00		Radium-226		1.05		0.559		pCi/L				0.542		1		RAD

		GW 211-184_991201		1.21										EU17		201		GW 201-167_991119		11/19/99		Radium-226		2.86		1.08		pCi/L				0.964		0.964		RAD

		GW 212-185_991119		7.98										EU17		203		GW 203-172_991122		11/22/99		Radium-226		1.6		0.737		pCi/L				0.24		0.24		RAD

		GW 213-186_991119		2.19										EU17		205		GW 205-174_991119		11/19/99		Radium-226		1.48		0.82		pCi/L				0.941		0.941		RAD

		GW 213A-775_000929		0.809										EU17		208		GW 208-178_991201		12/1/99		Radium-226		1.98		0.747		pCi/L				0.199		1		RAD

		GW 214-187_991119		1.71										EU17		211		GW 211-184_991201		12/1/99		Radium-226		1.21		0.61		pCi/L				0.527		1		RAD

		GW 215A-776_000928		3.57										EU17		212		GW 212-185_991119		11/19/99		Radium-226		7.98		1.63		pCi/L				0.627		0.627		RAD

		GW 216-189_991119		1.47										EU17		213		GW 213-186_991119		11/19/99		Radium-226		2.19		0.894		pCi/L				0.648		0.648		RAD

		GW 217-190_991120		0.96										EU17		214		GW 214-187_991119		11/19/99		Radium-226		1.71		0.785		pCi/L				0.63		0.63		RAD

		GW 2A003-662_000914		0.978										EU17		216		GW 216-189_991119		11/19/99		Radium-226		1.47		0.813		pCi/L				0.933		0.933		RAD

		GW 2B006-663_000916		1.28										EU17		307		GW 307-197_991204		12/4/99		Radium-226		1.2		0.512		pCi/L				0.154		1		RAD

		GW 2C001-664_000914		2.12										EU17		308		GW 308-198_991119		11/19/99		Radium-226		2.33		0.922		pCi/L				0.773		0.773		RAD

		GW 303-193_991204		0.898										EU17		309		GW 309-199_991119		11/19/99		Radium-226		2.13		0.953		pCi/L				0.957		0.957		RAD

		GW 307-197_991204		1.2										EU17		311		GW 311-201_991119		11/19/99		Radium-226		2.25		0.832		pCi/L				0.217		0.217		RAD

		GW 308-198_991119		2.33										EU17		312		GW 312-203_991119		11/19/99		Radium-226		3.9		1.19		pCi/L				0.896		0.896		RAD

		GW 309-199_991119		2.13										EU17		313		GW 313-747_000916		9/16/00		Radium-226		10.7		1.59		pCi/L				0.766		1		RAD

		GW 311-201_991119		2.25										EU17		403		GW 403-206_991116		11/16/99		Radium-226		2.33		0.952		pCi/L				0.899		0.899		RAD

		GW 312-203_991119		3.9										EU17		405		GW 405-208_991116		11/16/99		Radium-226		1.07		0.742		pCi/L				0.962		0.962		RAD

		GW 313-747_000916		10.7		0.684		0.0639252336						EU17		406		GW 406-209_991120		11/20/99		Radium-226		1.11		0.69		pCi/L				0.793		0.793		RAD

		GW 402-205_991107		0.755										EU17		411		GW 411-214_991118		11/18/99		Radium-226		1.94		0.89		pCi/L				0.909		0.909		RAD

		GW 403-206_991116		2.33										EU17		420		GW 420-226_991119		11/19/99		Radium-226		2.36		0.934		pCi/L				0.783		0.783		RAD

		GW 404-207_991109		0.741										EU17		423		GW 423-749_000914		9/14/00		Radium-226		1.28		0.763		pCi/L				1		1		RAD

		GW 405-208_991116		1.07										EU17		424		GW 424-750_000911		9/11/00		Radium-226		0.895		0.48		pCi/L				0.602		1		RAD

		GW 406-209_991120		1.11										EU17		503		GW 503-231_991117		11/17/99		Radium-226		1.54		0.82		pCi/L				0.921		0.921		RAD

		GW 410-213_991203		0.923										EU17		504		GW 504-752_000913		9/13/00		Radium-226		1.75		0.741		pCi/L				0.825		1		RAD

		GW 411-214_991118		1.94										EU17		505		GW 505-783_000928		9/28/00		Radium-226		1.94		0.733		pCi/L				0.762		1		RAD

		GW 415-221_991201		0.736										EU17		506		GW 506-753_000915		9/15/00		Radium-226		1.05		0.601		pCi/L				0.777		1		RAD

		GW 420-226_991119		2.36										EU17		602		GW 602-233_991118		11/18/99		Radium-226		2.77		0.991		pCi/L				0.64		0.64		RAD

		GW 423-749_000914		1.28										EU17		603		GW 603-234_991117		11/17/99		Radium-226		3.23		1.07		pCi/L				0.644		0.644		RAD

		GW 424-750_000911		0.895										EU17		605		GW 605-754_000912		9/12/00		Radium-226		3.28		0.956		pCi/L				0.757		1		RAD

		GW 4D003-668_000914		1.04										EU17		607		GW 607-755_000912		9/12/00		Radium-226		0.838		0.579		pCi/L				0.774		1		RAD

		GW 501-229_991109		0.845										EU17		801		GW 801-236_991107		11/7/99		Radium-226		1.92		0.903		pCi/L				0.939		0.939		RAD

		GW 502-230_991202		0.576										EU17		803		GW 803-238_991119		11/19/99		Radium-226		1.3		0.702		pCi/L				0.641		0.641		RAD

		GW 503-231_991117		1.54										EU17		804		GW 804-239_991203		12/3/99		Radium-226		1.27		0.581		pCi/L				0.594		1		RAD

		GW 504-752_000913		1.75										EU17		806		GW 806-241_991109		11/9/99		Radium-226		1.5		0.799		pCi/L				0.898		0.898		RAD

		GW 505-783_000928		1.94										EU17		807		GW 807-242_991107		11/7/99		Radium-226		1.41		0.669		pCi/L				0.224		0.224		RAD

		GW 506-753_000915		1.05										EU17		809		GW 809-244_991116		11/16/99		Radium-226		1.19		0.625		pCi/L				0.231		0.231		RAD

		GW 602-233_991118		2.77										EU17		810		GW 810-245_991204		12/4/99		Radium-226		2.02		0.668		pCi/L				0.156		1		RAD

		GW 603-234_991117		3.23										EU17		815		GW 815-758_000911		9/11/00		Radium-226		2.33		0.817		pCi/L				0.622		1		RAD

		GW 605-754_000912		3.28										EU17		816		GW 816-789_000928		9/28/00		Radium-226		1.16		0.499		pCi/L				0.517		1		RAD

		GW 607-755_000912		0.838										EU17		820		GW 820-763_000909		9/9/00		Radium-226		2.6		0.784		pCi/L				0.706		1		RAD

		GW 801-236_991107		1.92										EU17		822		GW 822-765_000909		9/9/00		Radium-226		1.11		0.617		pCi/L				0.786		1		RAD

		GW 803-238_991119		1.3										EU17		825		GW 825-768_000912		9/12/00		Radium-226		1.03		0.593		pCi/L				0.696		1		RAD

		GW 804-239_991203		1.27										EU17		825		GW825-769		9/12/00		Radium-226		1.18		0.613		pCi/L				0.711		1		RAD

		GW 805-240_991207		0.469										EU17		830		GW 830-757_000915		9/15/00		Radium-226		12.3		1.79		pCi/L				0.62		1		RAD

		GW 806-241_991109		1.5										EU17		831		GW-TWP831-3505		10/4/03		Radium-226		4		0.724		pCi/L				0.308		1		RAD

		GW 807-242_991107		1.41										EU17		832		GW-TWP832-3508		10/4/03		Radium-226		2.65		0.631		pCi/L				0.48		1		RAD

		GW 808-243_991109		0.943										EU17		833		GW-TWP833-3511		10/3/03		Radium-226		1.78		0.437		pCi/L				0.34		1		RAD

		GW 808A-787_000929		0.608										EU17		834		GW-TWP834-3514		10/4/03		Radium-226		0.586		0.351		pCi/L				0.453		1		RAD

		GW 809-244_991116		1.19										EU17		835		GW-TWP835-3517		9/21/03		Radium-226		0.651		0.449		pCi/L				0.601		1		RAD

		GW 810-245_991204		2.02										EU17		836		GW-TWP836-3520		10/1/03		Radium-226		1.65		0.425		pCi/L				0.342		1		RAD

		GW 810A-788_000928		1.52										EU17		837		GW-TWP837-3523		9/22/03		Radium-226		2.63		0.736		pCi/L				0.63		1		RAD

		GW 815-758_000911		2.33										EU17		838		GW-TWP838-3526		9/30/03		Radium-226		1.35		0.378		pCi/L				0.324		1		RAD

		GW 816-789_000928		1.16										EU17		839		GW-TWP839-3529		9/30/03		Radium-226		2.15		0.416		pCi/L				0.268		1		RAD

		GW 817-759_000912				0.809								EU17		842		GW-TWP842-3538		9/19/03		Radium-226		1.68		0.392		pCi/L				0.293		1		RAD

		GW 820-763_000909		2.6										EU17		844		GW-TWP844-3544		9/19/03		Radium-226		0.88		0.506		pCi/L				0.655		1		RAD

		GW 822-765_000909		1.11										EU17		845		GW-TWP845-3547		9/20/03		Radium-226		2.17		0.61		pCi/L				0.5		1		RAD

		GW 823-766_000914				0.45								EU17		846		GW-TWP846-3550		9/20/03		Radium-226		9		1.27		pCi/L				0.626		1		RAD

		GW 825-768_000912		1.03										EU17		847		GW-TWP847-3553		9/20/03		Radium-226		1.83		0.692		pCi/L				0.719		1		RAD

		GW 830-757_000915		12.3		6.22		0.5056910569						EU17		850		GW-TWP850-3562		10/1/03		Radium-226		2.69		0.541		pCi/L				0.204		1		RAD

		GW201A-3250		0.627										EU17		851		GW-TWP851-3565		9/22/03		Radium-226		2.59		0.718		pCi/L				0.61		1		RAD

		GW203A-3251		0.463		0.767		1.656587473						EU17		852		GW-TWP852-3568		10/2/03		Radium-226		5.35		0.699		pCi/L				0.32		1		RAD

		GW215A-3252		0.733										EU17		853		GW-TWP853-3571		10/2/03		Radium-226		0.8		0.28		pCi/L				0.213		1		RAD

		GW302A-3253		0.482										EU17		854		GW-TWP854-3574		10/1/03		Radium-226		2.2		0.422		pCi/L				0.216		1		RAD

		GW411A-3255				0.686								EU17		855		GW-TWP855-3577		10/1/03		Radium-226		1.14		0.358		pCi/L				0.299		1		RAD

		GW603A-3256		0.838										EU17		856		GW-TWP856-3580		10/3/03		Radium-226		11.3		1.15		pCi/L				0.415		1		RAD

		GW825-769		1.18										EU17		858		GW-TWP858-3586		10/4/03		Radium-226		4.58		0.73		pCi/L				0.399		1		RAD

		GWBH15-3276				0.493								EU17		201A		GW201A-3250		5/29/03		Radium-226		0.627		0.316		pCi/L				0.385		1		RAD

		GWBH50-3283		1.11		0.598		0.5387387387						EU17		203A		GW203A-3251		5/30/03		Radium-226		0.463		0.237		pCi/L				0.24		1		RAD

		GWBH57-3278		2.03		0.559		0.2753694581						EU17		213A		GW 213A-775_000929		9/29/00		Radium-226		0.809		0.464		pCi/L				0.601		1		RAD

		GW-GW2A-U-3103		0.404		0.364		0.900990099						EU17		215A		GW 215A-776_000928		9/28/00		Radium-226		3.57		0.963		pCi/L				0.801		1		RAD

		GW-GW2B-L-3129		1.39		0.52		0.3741007194						EU17		215A		GW215A-3252		5/30/03		Radium-226		0.733		0.346		pCi/L				0.283		1		RAD

		GW-MW17-L-3116		0.862										EU17		2A003		GW 2A003-662_000914		9/14/00		Radium-226		0.978		0.634		pCi/L				0.863		1		RAD

		GW-MW229-3619				0.673								EU17		2B006		GW 2B006-663_000916		9/16/00		Radium-226		1.28		0.708		pCi/L				0.901		1		RAD

		GW-MW313-3592		0.39		0.558		1.4307692308						EU17		2C001		GW 2C001-664_000914		9/14/00		Radium-226		2.12		0.773		pCi/L				0.787		1		RAD

		GW-MW860-3598		0.575		0.504		0.8765217391						EU17		302A		GW302A-3253		5/18/03		Radium-226		0.482		0.332		pCi/L				0.445		1		RAD

		GW-MW861-3601		1.02		0.771		0.7558823529						EU17		4D003		GW 4D003-668_000914		9/14/00		Radium-226		1.04		0.645		pCi/L				0.864		1		RAD

		GW-MW863-3607				0.657								EU17		603A		GW603A-3256		5/18/03		Radium-226		0.838		0.449		pCi/L				0.53		1		RAD

		GWOW01A-3273		0.642										EU17		808A		GW 808A-787_000929		9/29/00		Radium-226		0.608		0.381		pCi/L				0.487		1		RAD

		GWOW04B-3290				0.419								EU17		810A		GW 810A-788_000928		9/28/00		Radium-226		1.52		0.41		pCi/L				0.0779		1		RAD

		GWOW11A-3266		0.642										EU17		A56		A56-282_000106		1/6/00		Radium-226		1.44		0.682		pCi/L				0.56		1		RAD

		GWOW13A-3295				0.474								EU17		BH05		BH 05-251_000105		1/5/00		Radium-226		1.37		0.757		pCi/L				0.868		1		RAD

		GWOW17B-3289				0.568								EU17		BH15		BH 15-253_000106		1/6/00		Radium-226		1.76		0.854		pCi/L				0.904		1		RAD

		GWOW18A-3271				0.348								EU17		BH49A		BH 49A-790_000930		9/30/00		Radium-226		0.94		0.437		pCi/L				0.511		1		RAD

		GWOW18B-3272		0.655										EU17		BH50		GWBH50-3283		5/30/03		Radium-226		1.11		0.366		pCi/L				0.349		1		RAD

		GW-PZ18M-U-3100		0.406										EU17		BH57		BH 57-276_000108		1/8/00		Radium-226		1.77		0.731		pCi/L				0.633		1		RAD

		GW-PZ18S-U-3106		0.315										EU17		BH57		GWBH57-3278		5/31/03		Radium-226		2.03		0.599		pCi/L				0.395		1		RAD

		GW-PZ21D-L-3121		0.458		0.634		1.384279476						EU17		BH63		BH 63-283_000105		1/5/00		Radium-226		1.32		0.757		pCi/L				0.888		1		RAD

		GW-PZ21M-U-3102		0.538										EU17		BH70		BH 70-290_000110		1/10/00		Radium-226		0.665		0.461		pCi/L				0.225		1		RAD

		GW-PZ23S-U-3110		0.337										EU17		MW313		GW-MW313-3592		10/3/03		Radium-226		0.39		0.256		pCi/L				0.334		1		RAD

		GW-PZ25S-U-3107		0.403										EU17		MW860		GW-MW860-3598		9/30/03		Radium-226		0.575		0.254		pCi/L				0.28		1		RAD

		GW-PZ7M-L-3113				0.602								EU17		MW861		GW-MW861-3601		10/1/03		Radium-226		1.02		0.324		pCi/L				0.255		1		RAD

		GW-PZ8D-L-3120		0.784		0.983		1.2538265306						EU17		OW01A		GWOW01A-3273		6/1/03		Radium-226		0.642		0.322		pCi/L				0.277		1		RAD

		GW-SP14D-L-3119		0.478										EU17		OW02A		OW 02A-794_000930		9/30/00		Radium-226		0.678		0.405		pCi/L				0.532		1		RAD

		GW-SP1D-L-3123		1.76		1.55		0.8806818182						EU17		OW02B		OW 02B-795_001001		10/1/00		Radium-226		1.29		0.448		pCi/L				0.444		1		RAD

		GW-SP2M-L-3128		0.661		0.799		1.208774584						EU17		OW07A		OW 07A-796_001002		10/2/00		Radium-226		0.914		0.475		pCi/L				0.587		1		RAD

		GW-SP9D-L-3122		0.706		0.362		0.5127478754						EU17		OW09A		OW 09A-799_001001		10/1/00		Radium-226		0.776		0.43		pCi/L				0.548		1		RAD

		GW-SP9M-L-3114		0.377		0.743		1.9708222812						EU17		OW09B		OW 09B-800_001002		10/2/00		Radium-226		1.48		0.624		pCi/L				0.551		1		RAD

		GW-TWP830-3502		10		0.898		0.0898						EU17		OW10B		OW 10B-801_001001		10/1/00		Radium-226		1.21		0.502		pCi/L				0.532		1		RAD

		GW-TWP831-3505		4										EU17		OW11A		GWOW11A-3266		5/31/03		Radium-226		0.642		0.42		pCi/L				0.562		1		RAD

		GW-TWP832-3508		2.65		0.553		0.2086792453						EU17		OW11B		OW 11B-803_001002		10/2/00		Radium-226		0.986		0.612		pCi/L				0.819		1		RAD

		GW-TWP833-3511		1.78										EU17		OW12B		OW 12B-804_001002		10/2/00		Radium-226		1.1		0.541		pCi/L				0.65		1		RAD

		GW-TWP834-3514		0.586										EU17		OW18B		GWOW18B-3272		5/18/03		Radium-226		0.655		0.41		pCi/L				0.525		1		RAD

		GW-TWP835-3517		0.651										EU17		OW19D		OW 19D-260_000106		1/6/00		Radium-226		3.11		1.1		pCi/L				0.931		1		RAD

		GW-TWP836-3520		1.65										EU17		TWP830		GW-TWP830-3502		10/3/03		Radium-226		10		1.07		pCi/L				0.346		1		RAD

		GW-TWP837-3523		2.63		2.54		0.9657794677						EU17		101		GW 101-744_000909		9/9/00		Radium-226, Dissolved		0.725		0.498		pCi/L				0.681		1		RAD

		GW-TWP838-3526		1.35		0.803		0.5948148148						EU17		313		GW 313-747_000916		9/16/00		Radium-226, Dissolved		0.684		0.323		pCi/L				0.264		1		RAD

		GW-TWP839-3529		2.15		0.716		0.3330232558						EU17		817		GW 817-759_000912		9/12/00		Radium-226, Dissolved		0.809		0.392		pCi/L				0.415		1		RAD

		GW-TWP842-3538		1.68		0.287		0.1708333333						EU17		823		GW 823-766_000914		9/14/00		Radium-226, Dissolved		0.45		0.31		pCi/L				0.415		1		RAD

		GW-TWP844-3544		0.88										EU17		830		GW 830-757_000915		9/15/00		Radium-226, Dissolved		6.22		1.01		pCi/L				0.559		1		RAD

		GW-TWP845-3547		2.17										EU17		832		GW-TWP832-3508		10/5/03		Radium-226, Dissolved		0.553		0.303		pCi/L				0.322		1		RAD

		GW-TWP846-3550		9										EU17		837		GW-TWP837-3523		9/23/03		Radium-226, Dissolved		2.54		0.629		pCi/L				0.402		1		RAD

		GW-TWP847-3553		1.83										EU17		838		GW-TWP838-3526		9/30/03		Radium-226, Dissolved		0.803		0.26		pCi/L				0.206		1		RAD

		GW-TWP849-3559				2.15								EU17		839		GW-TWP839-3529		9/30/03		Radium-226, Dissolved		0.716		0.31		pCi/L				0.349		1		RAD

		GW-TWP850-3562		2.69		0.64		0.2379182156						EU17		842		GW-TWP842-3538		9/19/03		Radium-226, Dissolved		0.287		0.187		pCi/L				0.251		1		RAD

		GW-TWP851-3565		2.59		2.75		1.0617760618						EU17		849		GW-TWP849-3559		9/23/03		Radium-226, Dissolved		2.15		0.672		pCi/L				0.62		1		RAD

		GW-TWP852-3568		5.35		0.549		0.1026168224						EU17		850		GW-TWP850-3562		10/6/03		Radium-226, Dissolved		0.64		0.33		pCi/L				0.363		1		RAD

		GW-TWP853-3571		0.8										EU17		851		GW-TWP851-3565		9/23/03		Radium-226, Dissolved		2.75		0.77		pCi/L				0.659		1		RAD

		GW-TWP854-3574		2.2		0.277		0.1259090909						EU17		852		GW-TWP852-3568		10/3/03		Radium-226, Dissolved		0.549		0.315		pCi/L				0.37		1		RAD

		GW-TWP855-3577		1.14										EU17		854		GW-TWP854-3574		10/2/03		Radium-226, Dissolved		0.277		0.181		pCi/L				0.216		1		RAD

		GW-TWP856-3580		11.3										EU17		858		GW-TWP858-3586		10/5/03		Radium-226, Dissolved		0.432		0.28		pCi/L				0.381		1		RAD

		GW-TWP858-3586		4.58		0.432		0.0943231441						EU17		859		GW-TWP859-3589		10/4/03		Radium-226, Dissolved		0.503		0.301		pCi/L				0.362		1		RAD

		GW-TWP859-3589				0.503								EU17		203A		GW203A-3251		5/30/03		Radium-226, Dissolved		0.767		0.476		pCi/L				0.637		1		RAD

		GW-W11-L-3127		0.308		0.47		1.525974026						EU17		411A		GW411A-3255		5/19/03		Radium-226, Dissolved		0.686		0.345		pCi/L				0.296		1		RAD

		GW-W12D-L-3125		0.709		0.527		0.7433004231						EU17		BH15		GWBH15-3276		6/1/03		Radium-226, Dissolved		0.493		0.293		pCi/L				0.329		1		RAD

		GW-W12-L-3118		0.382		0.418		1.0942408377						EU17		BH50		GWBH50-3283		5/29/03		Radium-226, Dissolved		0.598		0.392		pCi/L				0.513		1		RAD

		GW-W13D-L-3126		0.6		0.965		1.6083333333						EU17		BH57		GWBH57-3278		5/31/03		Radium-226, Dissolved		0.559		0.3		pCi/L				0.376		1		RAD

		GW-W14D-L-3124		0.908		0.576		0.6343612335						EU17		MW229		GW-MW229-3619		10/6/03		Radium-226, Dissolved		0.673		0.388		pCi/L				0.492		1		RAD

		GW-W3R-L-3112		0.584										EU17		MW313		GW-MW313-3592		10/3/03		Radium-226, Dissolved		0.558		0.321		pCi/L				0.376		1		RAD

		OW 02A-794_000930		0.678										EU17		MW860		GW-MW860-3598		9/30/03		Radium-226, Dissolved		0.504		0.271		pCi/L				0.331		1		RAD

		OW 02B-795_001001		1.29										EU17		MW861		GW-MW861-3601		10/1/03		Radium-226, Dissolved		0.771		0.358		pCi/L				0.419		1		RAD

		OW 03A-286_000108		0.471										EU17		MW863		GW-MW863-3607		10/2/03		Radium-226, Dissolved		0.657		0.312		pCi/L				0.343		1		RAD

		OW 07A-796_001002		0.914										EU17		OW04B		GWOW04B-3290		5/14/03		Radium-226, Dissolved		0.419		0.285		pCi/L				0.395		1		RAD

		OW 09A-799_001001		0.776										EU17		OW13A		GWOW13A-3295		5/31/03		Radium-226, Dissolved		0.474		0.312		pCi/L				0.393		1		RAD

		OW 09B-800_001002		1.48										EU17		OW17B		GWOW17B-3289		5/14/03		Radium-226, Dissolved		0.568		0.373		pCi/L				0.488		1		RAD

		OW 10B-801_001001		1.21										EU17		OW18A		GWOW18A-3271		5/18/03		Radium-226, Dissolved		0.348		0.269		pCi/L				0.319		1		RAD

		OW 11B-803_001002		0.986										EU17		TWP830		GW-TWP830-3502		10/5/03		Radium-226, Dissolved		0.898		0.417		pCi/L				0.488		1		RAD

		OW 12B-804_001002		1.1										EU18		GW-2A		GW-GW2A-U-3103		3/11/03		Radium-226		0.404		0.24		pCi/L				0.269		1		RAD

		OW 19D-260_000106		3.11										EU18		GW-2B		GW-GW2B-L-3129		3/11/03		Radium-226		1.39		0.422		pCi/L				0.319		1		RAD

														EU18		MW-17		GW-MW17-L-3116		3/7/03		Radium-226		0.862		0.392		pCi/L				0.365		1		RAD

		Average Value		1.7730928571		0.8603043478		0.7406722224						EU18		PZ-18M		GW-PZ18M-U-3100		3/4/03		Radium-226		0.406		0.263		pCi/L				0.358		1		RAD

		Geometric Average		1.2621204723		0.6738328226		0.5142942591						EU18		PZ-18S		GW-PZ18S-U-3106		3/5/03		Radium-226		0.315		0.217		pCi/L				0.291		1		RAD

		Standard Deviation		2.0262726027		0.9587429703		0.5393920345						EU18		PZ-21D		GW-PZ21D-L-3121		3/6/03		Radium-226		0.458		0.246		pCi/L				0.308		1		RAD

		Count		140		46		33						EU18		PZ-21M		GW-PZ21M-U-3102		3/12/03		Radium-226		0.538		0.321		pCi/L				0.422		1		RAD

		95% Confidence Interval		0.0107386167		0.0088641636		0.005887922						EU18		PZ-23S		GW-PZ23S-U-3110		3/7/03		Radium-226		0.337		0.261		pCi/L				0.309		1		RAD

														EU18		PZ-25S		GW-PZ25S-U-3107		3/6/03		Radium-226		0.403		0.232		pCi/L				0.285		1		RAD

				The data indicate a log normal distribution, with Geometric Mean being more accurate.										EU18		PZ-8D		GW-PZ8D-L-3120		3/7/03		Radium-226		0.784		0.401		pCi/L				0.406		1		RAD

														EU18		SP-14D		GW-SP14D-L-3119		3/5/03		Radium-226		0.478		0.274		pCi/L				0.355		1		RAD

														EU18		SP-1D		GW-SP1D-L-3123		3/11/03		Radium-226		1.76		0.468		pCi/L				0.317		1		RAD

														EU18		SP-2M		GW-SP2M-L-3128		3/12/03		Radium-226		0.661		0.297		pCi/L				0.317		1		RAD

														EU18		SP-9D		GW-SP9D-L-3122		3/6/03		Radium-226		0.706		0.286		pCi/L				0.299		1		RAD

														EU18		SP-9M		GW-SP9M-L-3114		3/4/03		Radium-226		0.377		0.209		pCi/L				0.252		1		RAD

														EU18		W-11		GW-W11-L-3127		3/12/03		Radium-226		0.308		0.202		pCi/L				0.24		1		RAD

														EU18		W-12		GW-W12-L-3118		3/8/03		Radium-226		0.382		0.28		pCi/L				0.356		1		RAD

														EU18		W-12D		GW-W12D-L-3125		3/10/03		Radium-226		0.709		0.309		pCi/L				0.306		1		RAD

														EU18		W-13D		GW-W13D-L-3126		3/7/03		Radium-226		0.6		0.245		pCi/L				0.231		1		RAD

														EU18		W-14D		GW-W14D-L-3124		3/12/03		Radium-226		0.908		0.369		pCi/L				0.401		1		RAD

														EU18		W-3		GW-W3R-L-3112		3/12/03		Radium-226		0.584		0.314		pCi/L				0.384		1		RAD

														EU18		GW-2A		GW-GW2A-U-3103		3/11/03		Radium-226, Dissolved		0.364		0.228		pCi/L				0.281		1		RAD

														EU18		GW-2B		GW-GW2B-L-3129		3/11/03		Radium-226, Dissolved		0.52		0.31		pCi/L				0.408		1		RAD

														EU18		PZ-21D		GW-PZ21D-L-3121		3/6/03		Radium-226, Dissolved		0.634		0.268		pCi/L				0.298		1		RAD

														EU18		PZ-7M		GW-PZ7M-L-3113		3/6/03		Radium-226, Dissolved		0.602		0.244		pCi/L				0.208		1		RAD

														EU18		PZ-8D		GW-PZ8D-L-3120		3/7/03		Radium-226, Dissolved		0.983		0.48		pCi/L				0.537		1		RAD

														EU18		SP-1D		GW-SP1D-L-3123		3/11/03		Radium-226, Dissolved		1.55		0.454		pCi/L				0.384		1		RAD

														EU18		SP-2M		GW-SP2M-L-3128		3/12/03		Radium-226, Dissolved		0.799		0.341		pCi/L				0.331		1		RAD

														EU18		SP-9D		GW-SP9D-L-3122		3/6/03		Radium-226, Dissolved		0.362		0.182		pCi/L				0.156		1		RAD

														EU18		SP-9M		GW-SP9M-L-3114		3/4/03		Radium-226, Dissolved		0.743		0.265		pCi/L				0.171		1		RAD

														EU18		W-11		GW-W11-L-3127		3/12/03		Radium-226, Dissolved		0.47		0.26		pCi/L				0.298		1		RAD

														EU18		W-12		GW-W12-L-3118		3/8/03		Radium-226, Dissolved		0.418		0.284		pCi/L				0.394		1		RAD

														EU18		W-12D		GW-W12D-L-3125		3/10/03		Radium-226, Dissolved		0.527		0.253		pCi/L				0.246		1		RAD

														EU18		W-13D		GW-W13D-L-3126		3/7/03		Radium-226, Dissolved		0.965		0.33		pCi/L				0.309		1		RAD

														EU18		W-14D		GW-W14D-L-3124		3/12/03		Radium-226, Dissolved		0.576		0.288		pCi/L				0.31		1		RAD







differing collection and analysis methods.  We hope you will continue this effort and perform similar
assessments for other radionuclides.

The team is reviewing your letter of June 23 and a response will be provided to you shortly.

Sincerely,

US Army Corps of Engineers, Buffalo District
1776 Niagara Street
Buffalo, NY 14207

-----Original Message-----
From: 
Sent: Wednesday, June 23, 2010 2:34 PM
To: 
Cc: 

Subject: IWCS Containment Failure - comments

Please see attached.

Thank you.




